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- proteins selected from the group consisting of E1 and/or E2 and/or E1/E2, characterized in that upon lysing the transformed host
cells to isolate the recombinantly expressed protein a disalphide bond cleavage or reduction step is carried out with a disulphide bond
cleavage agent. The present invention also relates to a composition isolated by such a method. The present invention also relates to
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peptides for prognosing and monitoring the clinical effectiveness and/or clinical outcome if HCV treatment.
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It is further an aim of the present invention to provide for a new use of Et, E2, and/or E1/E2 proteins, or
suitable parts thereof, for monitoring/prognosing the response to treatment of patients (e.g. with interferon}
30 suffering from HCV infection. ‘
It is also an aim of the present invention to provide for the use of the recombinant £1, £2, and/or E1/E2
proteins of the present invention in HCV screening and confirmatory antibody tests.
It Is also an aim of the present invention to provide E1 and/or E2 peptides which can be used for

diagrosis of HCV infection and for raising antibodies. Such peplides may also be used to isolate human
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The term ‘hepatitis C virus single envelope protein’ refers to a polypeptide or an
analogue thereof (e.g. mimotopes) comprising an amino acid sequence (andfor amino acid
analogues) defining at least one HCV epitope of either the E1 or the E2 region. These single
envelope proteins in the broad sense of the word may be both monomeric or homo-oligomeric
forms of recombinantly expressed envelope proteins. Typically, the sequences defining the
epitope correspond to the amino acid sequence of either the E1 or the E2 region of HCV
{either identically or via substitution of analogues of the native amino acid residue that do not



conparing its reactivity to that of a denatured version of the antlgen
which retains only linear epitopes Gf any). In such screerfi{§

pol ycl onal antibodies, it may be advamdageous to adsorb the polycl onal
serumfirst with the denatured antigen and see if it retains antibodies to
the antigen of interest. 25 The HCV antigens of the present invention can
be made bydeskoy the eRiop?)niargeneral the griamadeing\seauesce Wi beépﬂrmﬁafﬁ‘f‘o PHdsr est .
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saliva, mlk, white blood cells and nyel omas. Body conponents include
biological Iliquids. The term ' 'biological liquid refers to a fluid obtained
froman organi sm Sone biological fluids are used as a source of other
products, such as clotting factors (e.g. Factor MI1l;C), serum al bum n,
grow h hornone and the 15 like. In such cases, it is inportant that the
source of biological fluid be free of contam nation by virus such as HCV.
The term'inmmunol ogically reactive' neans that the antigen in question wl|l
react specifically with anti- HCV anti bodi es present in a body conponent
froman HCV infected individual. The term i mune conplex' intends the

conbi nati on formed when an anti body binds to an epitope on 20 an anti gen.
"El' as used herein refers to a protein or polypeptide expressed within the
first 400 am no acids of an HCV polyprotein, sonetines referred to as the
E, ENV or S protein. Inits natural formit is a 35 kDa gl ycoprotein which
is found in strong association with nenbranes. In nost natural HCV strains,
the EIl protein is encoded in



the viral polyprotein follow ng the C (core) protein. The El protein
extends from approximately amno acid (aa). 25 192 to about? d#eRPP50f t he
full-l1ength polyprotein. The term'El' as used herein al so includes anal ogs
and trunc@M/45549s t hat are i mmunol ogically cross-react i REIERORG02&t ur al
Ei, and includes El proteins of genotypes 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or
any other newy identified HCV type or Slﬁotype. "E2'" as used herein refers
to a protein or polypeptide expressed within the first 900 am no acids of
an 30 HCV pol Bé%léﬁeﬁioiﬂams%ﬂw THE@ dérinediciel bdieds cnt'ré%ﬁonﬂxlﬁlhemad)émaiope prdtam, Bt S

natural formit r [
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ext ends froma roxi ma tion
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expressed eﬁve I'ope proteins which are at es.
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to single 10 WW@%@FWWGEFUPW thEQ"eﬂtfoﬁ)ﬁr@fhﬁér‘Y ﬁ@?“‘e"oi"ﬁ’p? st bt ¥&Wof
the word) as Wehdr n@SgeRRBE bifHCe 04 hiRREIcE ofd aam/Eﬁ)Eeqzﬁace e/ pericEd e f@sent
reconbi nantly expressed proteins. These single or specific oligoneric

envel ope prot ei8li%ccording to the present invention can be further
defined by the fol Im%n@d@émdnaudeﬁn)rm@r&%mwmmtremﬁ eoginvirk @roingn subviianiially

bet ween 0. and 0, ~an en 0 a 0 at x
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E2/ E2/ E2 t%% meingresr ThiEREsER BERPER vlet coniavestiona) eftppe prsrse marby doterpingd mi%ﬁﬁ%ﬁfﬂ'ggt E2
pentamers and Qﬁé&ﬂ%gnﬁreghwﬂﬁ@ﬁ/ anﬂEHdQ@ﬁ c'lcﬁ;?ar %Im SRRl quoﬁorﬁihoﬂ epﬁlfpe) Bad are

all 'hono-oligo his definition. L?r{?ﬂs
may contai n oneemparipgits reapivity ihal b d%@*‘#‘@é‘?@ﬁ@* lipsrfigimueieh reigins ety ‘B‘?"” @W&ﬂ Ahikd

fromdifferent gofy Rﬁ@mn‘a Esm% QiR Mﬁb@§esquamﬁ%¢ﬁgéoﬁs 16 ad¥drt theSpalydioadl keelimigt Witiothe
exanpl e those describ I'n an_internatio application publ'ished under WO

94/ 25601 and EG?“@EI@&H“%’WW%&HEB'FF%@M@E M%Of@teﬁﬁth by the present

appl i cant s35 Such m mm sml:.geg@maé frasaiit eaveaxtom dah bd‘lﬁﬂdby@rlylregmérs muthot! Bratrotidesths cope
of this inventian,

or
treatment of H@RPFE?H@G? éP’Y’?f‘a”B'ﬁ'rr?CPT@HS '”ﬁagen%p’fpfeﬁsﬁn grﬁrpai?” S [P\ss?aﬁ%ér)]g? réwef
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mutants derived by means of vanadate resistence sefection (Ballou et al., 1991)) may be ideally suited for
30 production of secreted high-mannose-type sugars; whereas proteins secreted from mammalian cells may
contain modificaions including galactose or sialic acids which may be undesirable for certain diagnostic ar
vaceine applications. However, it may also be possible and sufficient for certain applications, as it is known for
proteins, to express the antigen in other recombinant hasts (such as E. coli) and renature the protsin after

recovery,



conprises at |least 40% nore preferably at |east about 50% nore pref erably
at | east about 60% still nore preferably at |east about 70%u Snor e
pr ef er abl t about 80% even nore preferably at le 90%
and nost }S‘F(Zkera y at |east about 95% of the total prote?lﬁéofep&@hzelﬁt The
conposition may contain other conpounds ssch as carbohydrates, salts,

| i pids, solvents, and the like, wthouth affecting the determ nation of 3D
the percentage purity as used herein. An 'isolated HCV protein intends an
HCV protein conposi ﬁééfﬁm flusiar oolynentide’ intends 4 pelypamids ipwiica the HE antigen(shate@ss@atsingld | v
purified prot EIcmﬁnqus@ffaWoﬁanﬁr@ adﬂfs%@d dRSin B hok bRl inSAIGE THNRY ol ﬁ:}/ ?%%'_ <‘Rr‘?lact§'cl'S ed
for invitro gqgnostlc ds and as a therapeutic conpou AEs
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05554 PCT/ EP02/ 00219 7 | east 80%
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pure, prefetably, 9b%EHoPl %ffl?r“%m Sl Basly toiyels the individial 416 \antigens A thenbisien
preferably 98%poiyyeptide corrie o HEl laptigh 4 b@METDyAERy @ ﬂgrn&%&a&brhééns%ﬁ’chés/%ydﬁaﬂmmst
preferably thef r}laam nating proteins should be undetectable

conventl onal OGS 1 ke SDS-PAGE and silver staini ng. The term
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b oduced by re el sl ol RiRAL BRugl % R Bt ot e8RS sensouer
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cerevi si aas S. KeAAMBRERERS HpoARhdhe bas i %o 6, 205 bona H%B&%Wm%’? }‘E’a&’ tegSt

hosts, and are convenl ent funga host s. term ' prokaryo

hosts such as ®'ol i, Lactobacillus, Lact ococcus Sal m)nel | a,

St rept ococcus, BaciTh Ielﬁn 1ﬁ1hi§hblbdtchl§ re@dhveSﬁéaﬁ&ﬁéPlﬁU hrﬁ in qrﬁ-larérgmi?@&t%ﬁ @tvﬁ

cont enpl at ed V\h(é)‘l tbat res% i nvention. he term ' hi ghe aryote
refers to host telfPEGaFFEYEg ?WWPWF'&FRQ]’H“QHVH%?@W'%% as marrmal s,

reptiles, insects, Tamemtin@unk toslex' MERSBAEHYindEErSEnRddWRG 2 hralbe) binBUK &1 &ophost
cells are.,gerl \ﬁg%g%rom Chi nese hanster (e.g. CHO, nonkey (e.g. and
y

Vero cel | s), baby “hanst er ki dney (BHK), pig k| dney (PK15), rabbit kidney 13
cell's (RK13), the Hitramsedbdrapogias io e pmaisic o pblydeptioeexkebSd Btthlnttﬂ’éﬂirsmm{ho@a&shfiri ne

HelL d h

(o 5. “Spotopt ey PRpRRAfGints SdRfE s dae Bu/PEmiy nilendor BbaSiae e on
or 20 flask cuhichiie and intstreng arsociglion withmeembrangs. gammatﬁra! He\esraimsni £t fp&teih !ska@coded in

Al ternatively gl Fﬁﬂfrﬁtelﬁ ﬁ'lol/vﬁg !Hf:a(y {c&é&égtemerhg Eﬁﬂ&%ee%e gsé fro?nnalaprtrc% gnétgly %rﬂo aFl% fag)r to

tern1po|y£et|de ers to amno acl
a speci fi €| er?a%tﬁatl?‘lﬂai‘W@Oﬁfﬁf‘lﬂ)@w&‘ﬂmiiﬂf’fﬂ&@ pepti des, oligopeptides, and

proteins are incl uqimem Eihésrhsédh'@reﬂ%lfsé FH&IJdbs%‘nalQJs {yb(oQt@cPEoﬂm%at J&bﬁuéo%élhy al'so

does not refer_to or ost - expr essi on I cat1ons
pol ypepti de, fOF° "é%‘?%‘(?‘r}ﬂ'fhé‘amf@IEyé%W”%|Eé)ﬁ’§te‘”92%9%@ﬁ@?%ﬂl» Atiohd, 7. pRoSpmerphart i ons
and the |iKke. nbwhodiauﬂeﬂ-iomtybmrmb@d@e defl nition are, for exanple, polypeptides
cont ai ni ng one or r;_gre a i ncl udi n for _exanpl
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€1 €5 21 an no. acid %é e,
unnat ural amino aci-d$: e € Sapm %?‘ﬁg@m‘?eoeé%% W'W'“i*ﬁlﬁ’éttg ¢ qring @cigsi °Fﬂ@ages
as wel | a¥0 ot HEY paiypeieh, soedina membchoasrheiNG | britein. s nat Ok iRat7kRlghdpasebtis Ng

found in strong association with membranes. In mast natural HCV strains, the E2 protein is encoded in the viral
polyprotein following the E1 protein. The E2 protein extends from approximataly amino acid position 384 to
amino acid position 748, another form of E2 extends to amino acid position 809. The term 'E2' as used herein

alse includes analogs and truncated forms that are immunologically cross-reactive with natural £2. For example,



and non-naturally occurring. The term'reconbinant polynucleotide or

nucl eic acid intends a polynucleotide or nucleic acid of 30Jyerdi®c,

cDNA, sem.s nthetlc or synthetic-origin which, by virtue of its orlgln or
mani pul at i¥WA205348 i s not associated with all or a porti offFHEPR/00219

pol ynucleotlde with which it is associ ate%ln nature, (2) is linked to a
pol ynucl eotide other than that to which it"is linked in nature or (3) does

not occur in nature. The term 'reconbi nant host cells', 'host cells'.,
‘cells', 'cell indeifone s’ multiplecalohs bewkdnicodes 387 aatid4, ot Well ms d&lgliohs cwnimcidsoﬁéﬁwm’vg
m cr oor gani sns yotic cell lines cultured as unicellular
entities referbefa'bmpcme?Py%t\/\,g]‘t k‘?}t‘gc)an be 7 June 2005 WD 02/ 055548

PCT/ EP02/ 00219 8 &Hi/EHaswediermin reiarsiedn eigometsdonpickanvelspefnepieing canigipieangh ieash pe Elect or
or other trans d include the progeny of t he ori gi nal
cell which haségmnm){“?%}r%%#ﬂ?? g‘ﬁp"f‘&p understood that the p g [y of a
single paréntal celThe temesediopligereie 55 afﬂdioi 52 prd/oick fied lewvelnp )Pmieﬁ%ﬁieis I goggible

nor phol ogy or [; Ebgg@f?@ﬁg o?reﬁinbtﬁa‘ﬂﬁﬂx DA £% QAR %@cp@ﬁotén@@hzcﬂré bt %ﬂeg@g@nt

due to natural, or delberate mut at 1 on. The termreplicon' is
any genetic el &2 spegficpligomagc pEeRiPEtEnt R HFORRSS e h“&"c’\?ﬁ‘giafﬂf‘é‘c E'a“’@@ﬂ‘f"‘%?e

etc., that be&&%g?se&g,o@n aut ononous unit of poI ynucl eot i de repI [ catl on
V\nthlnacell .e., capable of replicatio

term'vector is a rTé?)tPTI“c?tﬁﬁie pr §PecfrtligopEivY 1284 @E{L@é{%?c‘“@‘ée?"ﬁ? QS?C;‘?"'E fetiFéS t S‘“gp" .
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i ncl ude, 21% a 15 hrﬁ m%\é{?oméo?ﬁpugéd ”%8] e 2 §%%ﬁ%§g§icaéw{”s%2 #@%@2@&9@ M?I
expressi on, anchehyr @Inmunmerne@ (R gickers. t5115HE;11I iﬂmmﬁmwﬁﬁﬁ@vﬁttevm‘w@ﬂdpﬁ%%éiﬁﬁ@ | S
advantageous. Eoies¥RlIPk Byedc8Rs Rl R E E0GRR: g}ﬁm&m&om%n%a%@ﬁa%s or ke

term' pronoter™ TS a nuc e seq% 'S conBrl sed consensus
sequences whi chighatordgvboma-digems ntiEng EBrarsRNAopeiganes 38k he sqoproof Bl e i n

a manner such pha W&Ek%mm QR UGS bORdrifteteRtnRfonRs of Her ENMRE froldAEEE el ON
Inltlatlon site for

ad| acent structural %ﬁ 20 The e B’ﬁ FSW r@ o
' oper abl y 49 nk&tgyes dfhenats @6‘”&@‘\%@(‘9%6@(“?’? BFse pFe e *ﬁa'i‘ﬁf’é”a&‘lﬁﬁﬁ g puisy
descri bed are |flerdvo da@5s04 én@’Eﬁrﬂieﬁh Bpikaibd fd, mmmgmbmw the ekt @p@lmrms Biwdimixed
i ntended nanner. A cont g}ompﬁse quen ked t ence

is |fgated in YEERsaesH @Pm‘%&%’ﬁ‘ég‘gﬁg?‘? 06?“5 ﬁi’*&“"%&ﬁ% W&gg‘gaﬁrgﬁ%vggg dlgga&'ﬁl eved

under conditi opgphylRiDtrpatrehlomicwi t h the control sequences. An 'open reading

bolypept i de. 25 and asEw e R BRELRFAFE b ain g PR iR,
a porti on 2af aconmﬂesmg lesse GiYe cfctes tatel pmtetnomraionmbd|lhagom;sa§qué"hﬂz@3!rmp@@d|Pﬁ‘@fab[‘>'

sequence’ is a%o%ﬁ-nsé{s W asF:féx/u ﬂ(ﬁ %&&Fﬁﬁagﬁas oﬁ@ ok, Sho p@@ﬁﬁ\{ " l?e@:ﬁi alﬁo&teg‘” r@ﬁNﬁﬂre

and/ or transla en ace he contr ol
appropri at e regeftralyar lgestsaé@fu@%c@sn ma’herefmﬂmalaasi adat Y, %VWOf%@ﬁfﬂ@ a&'%ﬁﬁ@%e

are det erm nedgdy an@gj\lef ﬁéﬁdb@ﬁt'le@& aRhiREd o ARG NrdRdn cblineR. T @PdsidhSnapébetaifather
transiation st t?orr)npcimds stch as cal’oohydra’(es salts, lipids, solvents, and the like, withouth affecting the deterrmination of
30 the percantage purity as used herein. An 'isolated’ HGV protein intends an HCV protein compasition that is at

least 35% pure.
The term 'essentially purified proteins' refers to proteins purified such that they can be used forin vitro
diagnostic methods and as a therapeutic compound. These proteins are substantially free from celiufar proteins,

vector-derived proteins o other HCV viral components. Usually these proteins are purified to homogeneity (at



30 the 3'-termnus. A coding sequence can include but is not limted to
mRNA, DNA (i ncI udi ng cDNA), and = reconbi nant pol ynucl eoti de Gdyecifes. As
used herein, "epitope' or 'antigenic determ nant' nmeans an am no acid
sequence t‘WAPZ? 38i munor eactive. Generally an epitope corB{EER2@8P213t | east
3 to 4 amno acids, and nore usually, consists of at [least 5 or 6 amno
aci ds, sonetines the epi t ope consi sts of adout 7 to 8, or even about 10

am no acids. As used 7 June 2005 WO 02/055548 PCT/ EP02/00219 9 herein, an
epi tope of a deesifihpwel ppbtaip st mbe el é%.epietpmfaalﬂy oW, hnote fp%teﬁﬁm%alﬂ&r@o
aci d sequence a S e
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may be neéfed sselyatipnadihoipbtudations andothel e, Induderictitiewe dafinior fré, (Ibreamnplenmlmudes
response and s H

descri ption of&@ ﬁ@%ﬁ%ﬁ%ﬁ% gﬁﬁ@%g %rana‘é &ﬁ%@ﬁéb gvm%eh%nagmegm‘?? am?n en?“i)bn
cont enpl at es aPolyReptdescvith gbstivisdinkagisnts vek aSptliﬁrlﬂfosilﬁcail@smMQMemampth ndH@N ®tunigl e or
specific oli godmﬁdngat@ﬂy&hﬁmg protein selected fromthe group consisting of

El and/or.E2 and/or, EI/E2, characterized in that upon |lysing the
transformed host cdld &m Eeqmbipnhedynicheids & bssi e rntangs exgyrusisaiedior nyeiinasii el a

di sul phi dagbo rgdndaicemgﬁm@fnthét’@dﬂ%ihél[ao@tn%mﬁ %y GRE Tl ﬁ%qmﬁp& n‘%ﬁﬁhﬂeﬁ (1) is not
dISCU|phIde bond single or specific

he essence t hes
ol i goneri ¢ en%?%’F{ %F@&é F%@Oﬂocr‘ aPpigusieqra et Wﬂ‘i’h |‘tés %SFPa‘ﬁieq iR @§urg, e is linked to a

polynucieotlde other than that to which it is linked in nature, or (3} does not accur in nature.

The term 'recombinant host cells', 'host cells', 'cells, 'celt lines’, ‘cell cultures’, and other such terms

denoting microorganisms or higher eukaryotic cell lines cultured as unicellular entities refer to cells which can be



7 June 2005 WD 02/055548 PCT/ EP02/ 00219 10 free from contam nating
proteins and that they are not disul phide bond |inked with codngRdd®ant s.
The proteins according to the present invention are reconbi nantly expressed
in lower oVOHRYRE# eukaryotic cells or in prokaryotes. ThECFERB#8?8ant
- proteins of the present invention are preferably glycosylated and may
contai n hi gh- mannose-type, hybrid, or conpl®x giycosyl ations.. i
Preferentially said proteins are 5 expressed from manmmalian cell |ines as
di scussed in detrdiee bean, séubasEcplopd lrsa Eeriing NectoOdr oihét RS olyR R e ARd Indlide UL ant

yeast strains a Lal led in th npl.es sect|on. ‘Fhe rot ei ns
according to thlérégg"rvgi‘“e‘%ﬁgﬁr?"ﬁ{?@ﬁ@? Pg%beﬁugvrggcgﬁgéﬂngeﬂs@@ tha(r? th‘é?(?ﬂ?@é’@éﬂg'wfﬁﬂﬁ' el
conponents of  ffyeigetebsarlyshecdampalaelyt iteaticER narphdidyeor GogeBomidp fid o Gmpidte@zemabl v,
however, the prgiei I Lhvent i.on bear hi gh-mannose-type
gl ycosyl ati ons a’?\l(ﬁild %rﬁg’chpee%gaﬁ]ﬁégﬁ&iﬁ%ﬁt%g%éﬁgtén}ﬁg‘%l gi Apparatus of manmali an
cel I's or aré 10 r et dhelers répicodis asyaereistelernknt e.pmpiemds & chialodoms, apifus b edsdit iy, that
secreted from ygpast ra Lhe mring mut ant . (Kni skem et
al ., 1994), or fro%aﬁéggﬁoﬁ L{lshugiwacy\ﬁ/dg@@deeg%hcé@mc élﬁglgkf’" FRRaRT St rf‘ﬂq‘c%&ﬂ dt e
resi stence (Bal Mg} al ., 1991). Upon expression of HCV envel ope
proteins, the presentsiRVeRk R4 Sofe il SRR il leabellSn b Sipredsill )
groups of cystejne neot invol vea ??ln rIi h@@@%g&%ﬁ%mﬁigﬁmn IFE@EE%JP%aP dr"’af@aﬁs‘%‘?ae
bri dges, react EIPPEVEIEITHES of host 15 or expression-systemderived
(e.g. vacciuei a) pr ot s ‘@hroleqRid alieHENAMNG: | Lagke. ‘
roPdequdhc ers"@f\/o ﬁﬂM&lh@%ﬁe%ﬁéﬁ&% r{éz&:a;sgrg 9 "tﬁ&):[ the

oligoneric), and farm asPeC| fic internol ecul ar ults in the
formation of aeéﬁ?sﬁﬁa{’f &%ing ggavqnesy (R e ae fated i sature: eicgeahirentiol wpaugices differs
cont ar nat i ng. pesbigngon thd heuealsh or Bhks) AoVEnRAPLARAAE Ll IO AERL oS

e Ichp

wer e obt ai ned a.gter purificatiron, but 1t was not descri rotein

i nteractions mr"é‘“‘?%?}@i@,@&_3“‘?}?%‘9%&8“155?}?% 2e8%3s fuohyesntra) seqprp s include BRTRAARS nant
E1/ E2 protein espnamsad imbdmd ifslages/ afh@tdh. FeVbin USnidl ShRMIVRNi@eniald hathd %t a
purified ags20 regates a d.only found to be 70% pure, rendering the
purified agyredar oe: Aot org Suvl’hosfeo%es%wedf}; AGETIE for e"ﬁ’?ﬁﬁg’ﬁﬁ‘%&‘ﬁﬁ o dielde reditiaprbut i ¢
pur poses. Ther efrtorents shosemjesamcesis auvanihgetub éor arapieClendersaqVEBs Wlth gbvem bgtedn.i N t he
cont am nati ng pr of e e BAE b HiBhENE R ey LRS! BrRE BRIt Lor or

di agnostic, prigpRggatRNAposndase lndredlba templge ipampoisesch EOmRNIOB@CY infiaseaste t he
pr esent | nVent gk YR RRIADl ik ugRaR YR 23, Vi dence that agaregat ed
protein cor%)l exes (_aggregates’') are for mada! n'the basis of disul phide

bri dges ant? non- c o8 PAERESIop joestaBl kedraprsdq aiudappsition slberaindiresomBheets pressrbertare in a

| nvention thus daiaipdesinly FBARSuLRA niRk fEkky hlkeCh 6AK) @%Feg%%gﬁm%mﬂ e

bonds under specjfic congl tions an or separating t ei ns
from cont ani nafieAgeysncs Sdgaed mapeh @ ayghakanression o heoieg sequance 1y achiesed indes canditions
prophyl acti ¢ anshpithiesidpe tnirdtssaRfed. cati ons. The free thiol groups nay be

bl ocked (reversi bl Y 0F i rrever S'k)&!%% in order to prevent the reformation of
di sul phi de bri dges, "SPeHEYHETSETEF ¢ rege oRaoUgeRtios setuesr Wisherediesa Pliremdeot her
envel ope pioot erndsioss sa eontdia fsioméotiing thishaioiomay|rdp@seAted phrtionlof a bogind RqaRe MRS &higPd
that such pr o{/\%'q% % igoners are essentially different fromthe 'aggregates’
described in %F08734 and WO 94/ 01778, since the |level of contam nating
proteins is undet edt eldiheseqBade'ds dlpayoudévtidd eedodnmivhich GavaerBed TRy maliSAd/d @ardigkd eved

by: (1) perforghgpaps j i cysteic acid i ich case the
cystei ne residues pg@ep%ﬁo%%%ﬁdﬁ e (gﬁ@tr}ﬁaec’&g‘?ﬂ%ére%t?ﬁtowuﬁff?so%%"es e
PCT/ EP02/ 0021 gceding sequence are determined by a translation start codon at the §-terminus and a translation stop codon at

30 the 3-terminus. A coding sequence can include but is not limited to mANA, DNA (including cDNA), and
recombinant polynuclectide sequences.

As used herein, ‘'epitope’ or ‘antigenic determinant means an amino acid sequence that is
immunoreactive. Generally an epitope consists of at least 3 to 4 amino acids, and more ustially, consists of at

least 5 or 6 amino acids, sometimes the epitope cansists of about 7 to 8, or even about 10 amino acids. As used



11 cysteic acid (More et al,, 1963). (2) Sulfitolysis (RS-S-R - 2 R SO 3)
for exanple by means of sulphite (SO2-3) together with a propduneoitFant
such as Cue+in which case the cysteine is nodified into S-sul pho-cysteine
(Bai | ey affO0HPS5481959). (3) Reduction by means of nercapt®4IEEPOIQEHT a5
dithiotreitol (DOT), O-nercapto-ethanol, cysteine, glutathione 5 Red,

e- ner capt o- et hyl am ne, or thioglycollic add, of which OTT and

B- ner capt o- et hanol are commonly used (Celand, 1964), is the preferred

met hod of this heminemtepioge ub&?&éﬁgtﬁt@d fidlygepive téhexsk ééi&ﬁbs% tﬁéesraﬁé)inﬁfmc:& Sbq@nod@l B4
envi ronnent and 3

|ne .enmai NS unno uctjon by
neans of a phos?:?ﬁ|(?j§1f(;uhte de%g”a%g@é @gﬂ@m‘gﬂ?i?'cﬁﬁlﬂ’la]ﬁ'&é?mi@%ﬁ ‘2”‘)5@’6]“‘5 R Edude
conpounds ar e t$ras, slzbtypeuegemo@gpamdaﬁ gxaﬂn -SLgE0 UBiarn®y e. gmrams:urifemly krﬁhﬁ@&deﬁhﬁs or strains

di sul phi de bon resent inv |on Sai d di sul phi de
bond cl eavage ?%r q?nggﬁ dﬂaqﬁéﬁq% ’ﬁfh%’ Zﬁ#@g&ﬁ%gﬁﬁ r?rf'?ao%’ 3% 93?39' gao?by a
par: i a: f]l Sul phi dete, Hbfjgddhoda \ éit.ay 8. §t, €xiEbic/vg)7h,t, 8t aaaaebr 06 6k aml&hgm\gﬁdegaed
partial cleava .oNs).. referr i sul phi de

cl eavage or r eg%m n Mge @?1 @gué}geg#bgé éﬁt%{e?’%@%@@&@?ﬂtﬁ% eﬂ‘g%er{lf?ddlﬁt bf gat or 2 fear
dithiothreitol CD¥E bUfF’Wiﬂ*&fBﬂ%@dMWhMeﬂo@ambtcﬂk fvadoning amsﬁun@hcaailepﬁwe
concentration of sai

concent ration range T%f ﬂélgldfgﬁﬁbng%nqge%?st o tﬁe a%flttg Gpwgnce t?fg?ug h&mobamlld%bce@]la{
about 20 mV] priePEERMElier gongatwhen lﬁeﬂ@aammn teQprepeinge Opab@ﬁ«emfaablaq:uvmbﬁ\teutralhaon 1
mV nore than ZesiMy bout
20 i about o e mARE b AR RocMo Rl it St & ot Bboueoty Titkoo?

cl eavage step rﬁa?ﬂ B agepEcoppeiion Sepadyef diging M‘é‘«‘mﬁ eziBn tiev, omﬂmf B&ﬂiﬂltfamrf@lete A

detergent (as  vaddinéep B bBusart oPireBIRAR & ah AdhvidGd), %mbhre%eﬁfs@awdm&ﬁud@%% or in
conbi nation with a ¢l eaving agent) able to dissociate e expressed

proteins, such as AT IREPeY hiefs cEomsiion fapable of reatingiHGVinlediet at e, Trit on

X-100. Said reducti O tef ef@l:neeaawa@eresetse@an(amam‘&épﬂém@a@g a@béphd@lsuffrm@r%%ﬁcgﬁh or
cl eavage s_{ip i s carded out presence of (w

)
detor gont -+ prEferBitraeh sl Bl nehinten s bl everermy e hi
Enpi gen- 88. ThmthmystemQég d:&mﬁﬁag@ﬂt Profsiel, the efREiRS Goad bsYsutiicitntl th €ffektaR@GenDls 1 tO

A bt e o M R Pt LR AT

di sul phi de bondprtse @a&r@g‘@f wmmhabgtﬁseameﬁ mﬂﬁmdmafbnemplaihe effecticl am& Bl rﬁaﬁbarydie@hdrr@ ki de

g ggs e;: | eig aggoﬁggﬁ&vf@a@ gﬁtggilerlaﬂ%&d@g gf\ﬂ% lrﬁiﬂﬂlalath & o n conq% gnlrb?lﬁ%t%%%cﬁ the partlcuﬁug
conbi nat i of? of P%{YPPRH% sefesied ad ity rends & ﬁdﬂ@ﬁstr@m' eiQ 1t jsBlsg @IteVedﬁwamnve amaintalibetfoudd 5 %
of Enpi gen- BB inindl i@f) 12kl n&?lecnti@al Hﬁd’etdn%bﬂmﬁﬁa#e)éﬁé&ﬁﬂnﬁﬂrﬁ tf%gbecr&qﬁbéf&hhe@ rﬂsuﬁ only

reduci ng agent and detergent for reco

expressed El l‘PH“”EE"PW%‘?“r%Efe”@b@W%‘é IEfimldfPfrE&tﬂi‘d@hE?@ﬂ sioeeor epguifia plagrmeric eﬂBéIOUﬁ sai d

partial reduct bemind s p@b}ﬂm en@vrd@e%bd dre 6,00 td 108 MRG0 D 1 Bfsp E&&ﬁé Bdv¥ralhsBET 1 C
El protein and se ar%ﬁ%?ﬁ{n 4 hi s, El rotelnfromcontam ating proteins

that cause fal & ¥§ BrPdEsB 2pT8v8 Hinfribigedy desponse ﬂP%SUbﬁW\P@W'Ofto be
under st oo hatgalabtSOy deayse.0t her conbi nation of any reduci ng agent known in
the art wth any detergent or other neans known in the art to nake the
cysteines better accessible is also within the scope of the present

i nvention, insofar as said conbination reaches the sanme goal of disul phide

bridge cl eavaggfiedHid 02/ 055548 PCT/ EP02/ 00219 12 as the
preferred co%%@éﬁ'@?ﬁ% in the present invention.

30 Mare particularty, the present invention contemplates a methed for isolating or pusifying recombinant

HCV single or specific oligomeric envelope protein selected from the group consisting of E1 and/or £2 andfor
E1/E2, characterized in that upon lysing the transformed host cells to isolate the recombinantly expressed
protein a disuiphide band cleavage or reduction step is carried out with a disculphide bond cleaving agent.

The essence of these 'single or specific dligomeric' envelope prateins of the invention is that they are



Apart from reduci ng the disul phide bonds, a disul ph| de bond cl eavi ng nmeans
according to the present invention my aI so i nclude any di stdyie 2W5br i dge
exchangi ng agents (conpetitive agent being either organic or proteinaeous,
see for i Né® 88348 ei ght on, 1988) known in the art whi ch aRCTEERI2(0pA9
follow ng type of reaction to 5 occur: R S-SR2+R3SH -R1S- SR3+R2SH R1, R2:
conpounds of protein aggregat es . AS SH cddnhpetitive agent (organic,
protei naeous) The term 'disul phide bridge exchanging agent is to be

interpretated &sefiomedniaglinatigy pebiehiidnp fhhttﬂ'@/ de0edisulphide Hottf IR BonBsinAE! | as
di sul phi de bond bl o i nventjon also relates to

Ki ng ag é{ resent
net hods for purifyi ﬁﬁ ing B5Prge; tﬂd‘eﬁ ”ts'fwﬁ‘aPrba"E)fec B30ty FxpresaRd; IRy GRS O Righer
envel el ope pr otwamdc @ls osmaproke;gﬂaad‘b@m&mtﬁmmtphﬁlhs df Redrasehit R@ntb e [jﬁeﬁib%{y MedSH

ro bl ocki n ng..eagen oe romthe
19 ol :ngm ng | : stg a'%(d" %t %ﬂ%ﬁ giﬂ %’5 HRe, @Qr i P'h ?03%?"5&?5'602!]%1!?“? r%g@% ) q Gr
bi s- ( 3- car boxy &xpresset raopheemglia) e s bpdiscdeed ((CIENBN e Emplasasctien, orl I‘neja@Bm‘c'h)as i

(El mann, 1959) h at al., 1956)

N- (4- di net hyl an%@g%éfggﬁ%%#%%&ﬁ iwﬁ%ﬁ%%g M'de or Tuppy's nal ei m de which
provi des a col or tolhe Int@temqmcwmtdegh tt@@resentmwenhdnmammmmwdlobaprzssatmw(cﬁnm@bﬁ| at
al ., 1969) 4-vi-p¥dRY, n I 69 | i.berat ed
after reaction by ac{hggﬁ%r {ﬁé fﬂﬁ:ﬁlﬂtgscﬂeféﬁbﬁlh{wﬁu%%h (?tae'ﬁs chef’ TR At By be5fter
reaction. by acf"ﬂ“‘?ﬁy'ﬁ?ﬁ@m@wc@svam @ﬂdaﬁdet@efﬂ blhe R o Syl oparatddEe/mbyinmlian el o agp.

bt df ,
20455 100 A LS oA O U 30 MM

6, 6' - di t hi odi ni*i@*@fﬁwfrﬁd org wmwthmee%nse&ﬁ@ﬁ b@mmﬁs@imaﬁatelegwse (Ballou et l,
2,2' -di thfobi siggp’ - ni tropyri di ne) (DTNP US patent 3597160) or ot her
dithiobis (heterocyclic derivative) npou ndsgéGrassettl and Murray, 1969)
A survey of the pubtPPEePPsse &Y @He'%’ﬁg%@"st Feareset iverlom poule aliow et spreegidafee £ or

sul phydryl gr otpisyrowdslof cystepasciiot invaﬁbd\m ifirk oVﬁérWolE!ﬂlaﬂﬁémﬁ?ﬁé %d?& réalﬂ'w@l cy SR PRt f
t he same r0t6|n or enZYITE nol ecul concl ude hi s vari ation

in reactivity SEYHIEH e@ﬁﬁﬁ%%&ﬂﬂ?' H?J%ﬂ%c}{ Piea QY evgope @ﬂwsmﬁwmwr@ﬁﬂc it hese
groups, such asdtomeassdaifphesradieculdr b‘rfagdm' hs@:@:mltﬁw tE T6mAtibrent ‘SddrefReREHOT G BIER HﬂﬁnsOf

Feagent ol oouPEgnl Shan @il Tt o sl oS A U adiid Ve REURL et 1 ons
of denat ur ant spusfigatin, dst tswlmmesmjmdemw sotbif aEectionave® imvtlveguia piteht a@hcanon wo
hydrochori de f Q tein

permt 7 Junev%éggﬁgngyéggﬂﬁﬂﬁ hg')rg‘gez%@cmﬁah@mspﬂg%{rf w%{%g%lg@ ld?)ﬁe of

t he reagert’s fEreqalss end aly daupd o lBy70%aJﬂly| rengerindh the puificleangregates ouh uslil &iredmrtoemant
the degree of pdpRfil-Gi v Fégl uP&econtrolled and in this way thiol groups

with different %’begrees of reactivity may be revealed. Although up to date
most of the work rdpSFURamHeamskepreastein asides indhesenaitive pisingd dbwecioalipemeric

N-et hyl mal ei m Wit®r envelope proteins from contaminating proteins, and to use the purified proteirs (> 95% pure) for diagnostic,

prophylactic and therapeutic puroses. To those purposes, the present inventors have been able to provide
25  evidence that aggregated protein complexes ('aggregates;) are formed on the basis of disulphide bridges and
non-covalent protein-protein interactions. The present invention thus provides a means for selectively cleaving
the disulphide bonds under specific canditions and for separating the cleaved proteins from contaminating
proteins which greatly interfere with diagnastic, prophylactic and therapeutic applications. The free thiol groups
may be blocked {reversibly o irreversibly) in order to prevent the reformation of disulphide bridgas. or may be
3C  leftto oxidize and oligomerize with ather envelape proteins (see definition homo-oligomer). It is to be understaod
that such protein oligomers are essentially different from the 'aggregates’ described in WO 92/08734 and WO
94/01778, since the level of contaminating proteins is undetectable.
Said disuphide bond cleavage may also be achieved by:

(1) performic acid oxidation by means of cysteic acid in which case the cysteine residues are modified into



and DINB, it is likely that the other nore recently devel oped reagents may
prove equal |y useful. Because of 5 their varying structures,’ Junegdghs
likely, in fact, that they may respond differently to changes in the steno
envi r onme WO af/056548 t hi ol groups. Alternatively, conditionsPGuUEP2A821P0w pH
(preferably lower than pH 6) for preventing free SH groups from oxidi zing
and thus preventing the formation of |argellnternol ecul ar aggregates upon
reconbi nant expression and purification of Ei and E2 (envel ope) proteins
are also wthi I’byfltdft@c@&ﬁ@@etgfigsj)e present invention. 10 A preferred SH group

bl ocki ng reage or to t resent invention is N-ethyl maleimde

(NEM) . Said s&’&ﬁ@ﬁ”ﬁ ﬁggﬂ ?%E(e%%m}@rﬁx/mw chetphilsi (&% éﬁS@i@f‘Mihlﬁlpr@gerbxgdmts of

t he reconbi nantsud‘flﬁsmuz’“ﬁrfm}hicﬁcam cadelngi mbdagy mt@ﬁ%ﬁMﬁtﬁﬁﬂé Ql d k reduction
ot her ocess for cl eaving di su dgges Said SH

process or afte

group bl ocki ng ¢ @a @é'ﬂf{ byr%ﬁnsa? BcapEs iR fiBeieHy | BW) W“‘@H’%@}?“Q‘séﬁb‘ﬁm glitagfone
provi di ng aSdetIko‘.taabdc@tole&bamneadﬂdﬁogwcol&my‘d ogfhﬁmmadn&iﬂﬁn&cdpfa chhdhB aleBORRAY) Ll | ON
of saldrecorrblag}‘,m1 " Ef'ntocf dl_gustrae bi otinylated NEM 15
Met hods for cl e4¥iTg ij)gt%@pﬁé@” 'i’%ﬁ%g' H'Herﬂ‘?“&‘ﬂ‘isﬁﬁ‘ef”}e@@ Q?SVE%@FQFFE@ HeWpler al so
been descri bed envmonﬁ)anbﬂeeca\(sétﬁ&@temeW@ﬂﬁmmﬂedFeeney (1971), and by Wong
(1993). A neth le or sp oneric reconbi nant El
and/ or E2. andﬁgﬁéd%i%ég}n%%% qﬁipﬁ'neg%%gv‘@iﬁ‘@ggfwﬂf efdsent invention as
defined above is fubltiese caandcrehiszeds agrdebamidngi 0 gednd or bigdvhOiuligie S6r8PS -

lysi ng recegpbi @&&B and/or ElIl E2 expressing host cells,
preferably in th "E)gll'%etg céeﬂ(P]E])V '%gnn 20 SH group bl ocki ng agent, such as

El— et hyl mg:Bel m de ( NEa) disulgtrid Egsg@ahb%lé(ﬂare@umgn sitpl thdqirm}g%amno? |sp:|f@faﬁl¥ afﬂ&r%éi
npi gen- re i, ni urj fication
for instance bgjﬁﬁrfr)gigénbgIgj G%%’tai&r% Pﬁ&%@ uﬂp‘%ﬂtmd%ﬁameg%g rieg”ﬁ’f'qt%é dﬁ%‘?tl n

;SuC
chromat ogr aphy,” or # ﬁﬁ‘ﬁﬁﬁ*ﬁﬁa*ﬁpfpmﬁetbyﬂdc@ﬁﬂ@ﬁﬂaﬁfd g kegenti sécordinga ot the: EEbsent dmaifioo ris

anti-E2 speCI f Idi mnotﬁfamgghg PaHia r@dﬁ&ﬁorh@&ﬂa@&n by usﬂ#l ]%IQIEHF fion ﬁfgand reJugl%légew Qe Bt

cl eavage o E’F onds with a disul eht’, " such as
DTT, pref ?ab of exgrieqn e cqnpratraingdgh of @cayirO. 1é%abSH5‘meLm9f€lﬂbb@mUHg1 o gwri2) miduch

as NEM or Bi ot pmraﬂﬁl‘dboumn aborneo@]me;rréré?ﬁwFnb}@mﬁnqm%mfﬂ% oFRAN sﬁﬁl R/ or
E1l/ E2 envel ope r%%rg)ﬂ% @Lﬁ”@# i nst anc elfiltration si ze exclusion

chr onat ogr aphy”® Royt 2 i o 8R4 P By s B5 Y- an addi ti onal
NP*- | MAC chr omat ogﬁaﬁp‘ayphamnmabasteagay&ts@@ wﬁ@odthtﬂegreéeﬁcelaﬁ‘a spsledRpng: t hat
t he above- nent Lnoe (B caver 1strt‘a i‘g‘a% 5{5 be carried out usjing any other
sui t abl e t echni que ‘knovvn rbﬁ{ ARG SISPRIGHCORR 04 it qargpination wiia clepving aqﬂFt@b‘éPr‘j@?ﬁ”ﬂe

| ecti n- chrddhrat Bepxergssad peteiss, eurhbas DagyIPEE SR ENBE, ¥R4D, sodivvedhblge, Ag@lixutd ni n (GNA) -
chr omat ogr aphy, or .Ien il) lectin,

chromat ogr aphy_as Slaﬁgé;d#(iqgﬂ %‘3:%5\4‘&1&9 ﬁ%QEﬁééﬁg paﬁ’%[sq%?nf’rbﬂ Ce@faﬁeeftef}ﬁ%clarﬂqd aut

| ectins incl ud@efﬁtfﬁ%ﬁ‘é” heprergree 2fi (vity) hdetgigentrd prefosd détgrgret Baugling B, thepraght imention is

Narci ssus 7 JungiggQdomhe Webdat rned gﬁeg gﬂafﬁ%%ﬁ%‘lbg of ﬂ% OP’E %re% nrwﬁh ki

agglutinin (NPA), Pisum sativum-agglutini A ar
aggl utinin (A GP’EfeF“P’éF@Pf%Wf@ﬁ?@”?ﬁﬂhlﬂb@ﬂﬂh@ Bdsable to purify single or

speci fic ali gomer i@ pbi@é!aW@érr@cpﬁetrBH ok @dtaﬂm@&zéﬂ%’rb@%gnd dellk, ea&rﬁ‘a <4 A "X‘b?n & ng

detail ed above % é&’ % Ei or E2 or ctin
conpl ex sugar sSREYTR HisURNdR @]dﬁﬁ%"a%ecﬁ%?ﬁ celaiteg a@&gwﬁ Ieiﬁeﬂt (B(SR@?\dﬂtﬂ)fed Bee- As

preferred | ectdomsnplated in the Examples section, the particular combination of a low concentration of DTT (1.51t0 7.5 mM)

and about 3.5 % of Empigen-BB is proven to be a paicularly preferrad combination of reducing agent and

detergent for the purification of recombinantly expressed £1 and E2 proteins. Upon gelfiltration chromatography,

.30 said partial reduction is shown to result in the preduction of possibly dimeric E1 protein and separation of ihis E1
protein from contaminating proteins that causa false reactivity upon use in immunoassays.

Itis, however, to be understood that also any other cambination of any reducing agent known in the art

with any detergent or other means known in the art to make the cysieines better accessile is also within the

~ scope of the present invention, insofar as said combination reaches the same goal of disulphide bridge cleavage



- The present invention nore particularly contenplates essentially purified
reconbi nant HCV single or specific oligoneric envel ope protedune 208l ect ed
fromthe group consisting of El and/or E2 and/or Ei/E2, characterized as
bei ng i solve0eroesss4gourified by a nmethod as defined above. Ther/prizdozEs
invention nore particularly relates to the purification or isolation of
reconbi nant envel ope 10 proteins which ar® expressed from reconbi nant
manmal i an cells such as vaccinia. The present invention also relates to the
purification or, pe proteins which are
expressed from ?fgiﬁn@%&ﬁg@n&mgxgrﬁpm?‘ﬁg%sfﬁ Wn‘|c('§t|r°£sent i nvention equally
relates to the puri Maémf@mc"mhe disntphidet tiowsks, aafsuighige Bndyileadng thezpsacedrdnp @ st NS
whi ch are expr I 15 The
present. | nvent | aoied ol ATLRE MDA B Sl aocnR RN on i Rl
vect or sequenc&PteEigousgpprdsiaica treighinn R knew ua:the Bkielr aflayss the foliowing fypea reation to
synthetic pyomgr sequence followed by a nucleotide sequence allow ng the
~expression of the single or specific oligoneric El and/or E2 and/or El/E2
of the invention. Particul arly,RtSeRarB3ehe Bl Hvevf8AH cont enpl ates a
reconbi nant vect or corrpra||:{$|gglgm§0@,g@g§@d’temsa grace, an appropriate
prokaryotic, eukaryotic or viral or synthetic pronoter sequence followed by
a nucl eotide 20 sequenc8®&f fERitHEEMHEInPEdEFYH of the single El or El of

£ 2 goiml;yﬁ gt |t Onec Pg; tzhg Gl Itlsiphide mgewx@&gmés ZdémZﬁ gteﬂe %ﬁﬂg% g{g&g@h@%@hﬁe bond
i v u i
pr okar yot i [???5?‘"&95?%“6’@'@8‘?@@@Fk'”gfrqfr’f"ﬁet| c pronoter sequence followed by
a nucl eot | _de SequeThe presat In@wiongso thaes l@)ﬁ@thrﬁsﬁﬂp@rlﬂ;m@fmsbiﬁliﬁ%]m@ﬂdﬁﬁ;rﬁbcxf@ﬁhgcﬁ%n@f
t he i nvention e desired El and/or

E2 sequence i ngné'%]?%@%lpr&ﬁ?sc?stsﬁgm\?@&et @%Vr inglydi é%@%@énygn:‘gygmg% bloKiRg:AE Peaing reg9est

si gnal sequencblowrﬁmmmnsmcgmhosaaqmmmiﬁlewuw be that from a non-HCV source,
e.g. the IgGor tis (ﬁﬁfﬁmﬁ?l asm nogen activator (tpa) |eader sequence for
expression in mammalian cells, or the a- mating factor sequence for
expressi o5 nto yeaﬁsi—dﬂhr@lﬂ(@utmﬂaa@w peid)t orcluid-(@rdypxyprirbpenyeibulchialn SOTNB Cbrs Eiman's
according to the ag&ﬁﬂiq hr[% tion contain signal sequences appearing in
t he HCV genone bef or e resp ctive start points of the El and E2
proteins. The segnehgthylrlempNEN feneNAaletf®di ng t he desired El and/or E2
sequence inserted 4 & I of the
hydr ophobi ¢ dorl n?g&hlggtﬁ(}aﬁiﬁﬁst@gr%@%nyi?ﬁéienﬁh@o? ll{!g% nﬁégﬁldg@]gcﬂtplo%g? a Goidl ]xot Se
hypervari abl e regi d4". More particularly, the reconbinant vectors

accordi ngzawo the praﬁ@aﬁerdumy@@telgggsgtmgn@@g«;s a nucl eic acid having an HCV
CDNA segnent encodin yprotlﬁﬂn starti the regi on between am no

acid positions 1 g W@Q’e FFﬂm@'ﬁ‘Eﬂ 199) ‘iaﬁﬁe"be\‘f’éeﬂﬁfiﬁﬁe%‘@ﬁ %’é‘lﬁhyﬁi@i&@istl ons 250
and 400 of the HCV amadmmmwnnsb;atenrmeaeaa:roeBmati@lwzys% (Weil B3 S8apigs)\0 02/ 055548

PCT/ EPO2/ 00219 15 etween positions 250 and 341, even
nore preferably ené\%&)| mmﬁ%%@“@@&?%ﬁ"‘%@?ﬁk positions 290 and 341 for
expressi on of the H(Z\ﬂxtfmpym@he&GrEsﬁeﬁmd)Mman1961xybst Preferably the present

reconbi nang vectorM%ogwﬁeg@%?%ﬁni@% ﬂant nucl ei ¢ acid having a HCV

CDNA segnent encodi h yprotein starting in the region
bet ween positions ﬁ@'ﬂttmdldcom@@;iCIdaW@Né,chthgldaunmatmyi P@sition in the region 5

bet ween positi.ons 263; ﬂ‘f?o?ng 5%9%nd n9'D 'ﬁ\?ﬁpuseéa%eht%??gogﬁw?%ﬁhla% ﬁ%%cycﬁg 5&1\% vﬁe

Al so within the scope
first hydrophobic G@ﬁ‘?ﬁ‘iﬂﬁﬁ @féfls%ftt?é@im‘(fﬁébéﬁiﬁ@)l ons 264 to 293 plus or mnus 8

amno acids), or faQidg of ﬁﬂﬁk&a@éﬂs &e@shﬁ%ﬁﬁﬂf@@btﬁe@?%a&éﬁg%Psuﬁ%ryl%ro@ps WigEaR nal
st op codog has .peen added, fornms whi
0 with varying numbers of thno! graups of the same prote'.n or enzyme molecule. One may conclude that this
variation in reactivity of the thiol groups is due to the steric environment of these groups, such as the shape of
the malecule and the surrounding groups of atoms and their charges, as wefl as to the size, shape and charge of
the reagent molecule or ion. Frequently the presence of adequate concentrations of denaturants such as sodium

dodecylsulfate, urea or guanidine hydrocharide will cause sufficient unfolding of the protein molecule to permit



have a factor Xa cleavage site and/or 3 to 10, preferably 6 Histidine
codons have been added. More particularly, the reconbinant Vebtnerad05s
according to the present invention enconpass a nucleic acid 10 having an
HCV cDNA %ﬁﬂ%ﬁss‘g“ncodi ng the polyprotein starting in the ¥yt BdPveen

am no acid positions 290 and 406 and endiqﬁ in the regi on between
positions 600 and 820 of the HCV polyprotéﬁ , hore preferably starting in .
the regi on between positions 322 and 406, even nore preferably starting in
the regi on bet va@naccdeos alf & OB fagddy focindl grd 96 By @vyd the tdndehtraivn nfatemued: asaledrae of

starting in the gi on, bet n itiaqn 64 .and 4 for, expressi f the
Ty s non o e b s pupRS OBk iy TPyt B Bt { ke b R o B B
enconpasses a lfhoughamp whiata moe of the ebrieiemrtaidiaschednaioriengh @chli@vraiDittoatpel;efiyimaleimide

encodi ng the pol tein starti in.t I L and
306, and endi ngLOnE{® Red b el iy SRk Tnh iR e RS bBgefty 10

720, 746 or 580%neirfvarying stucpure Sisieens lidy, HE@0 bitrigy eaE@spordoifferently toAhasgss i thenstanc t he
scope of the presen entiom{agkﬂﬁ .réﬂﬁs are fornms to which a 5 - term nal ATG codon
and a 3'-term nal "Stop codoh has been added, or forms which have a factor

Xa cleavage site aritreiveld cindtiotOsuchrs ioal drferrbt lomr ded el 5 éor oESHLeR 8 @Fken
added. 20 A varggt éﬁidi%gf %’ng("t%lﬁirp%%éﬂn@yiﬂg%ﬁlé%@rgoft 1B R AHoBLub LGB 80k r@¥dingESi ON

of HCV single or specific o envel ope proteins of the present
i nvent i on. Lowepressitteendpytfieionsieliand? (apvelanl asotsins are glfoydisipiseops B e st r ai ns

are typicahlgy transforamd s i@ Baddst accBfingé Be frésB RfeRionTe fl-eifirkainiie (NEM).
reconbi nant virus. The vectors may replicate wthin the host d after th
i ndependent | y, it SHeifpun bipeking reagest o bordiniralab duing diale pr th éaqasibisant figetgplls pnd after the

eukaryotes nmay fgehbRbed RrERdudiiniphces bief ﬁl{)ptﬁﬁf prgBas 147 Elealiff cRGlbHRIel bidges fSaid SH
reconbi nant virus, for 25 exa onbi nant _vaccini a Techni ques

) mle are I rus.
and vectors f or%Ungockaadeaesn B a‘é‘f“f‘@‘%@‘i‘ ‘6‘% AR PRl B@M"HFQQ{EC\#@??E' a&cﬁo&a.%l I
known in the arg’(oupadiﬁéinlﬂeiirhﬁ!oﬁiﬁatiofﬁ@Eaicﬁééaﬂbmhreprda@‘r’wé DU aeOrdinyaRd Nh. A wi de

variety of viral pronoter sequences, possibly term nator st

pol y(A) - addPt i on se(ﬁ@@% g’é",lea‘ﬂg§§F’B§Vag§£ﬁq§ﬂ%§@ﬁe§%ﬁ?@§h ‘éesalsgl?\%ﬁ]%g@%g@l[%gg
anplification sgBnamaeInd Redey (1YL WNofiggt9ed.he manmal i an expression, are
available in the art. Vaccinia s L eul r i WA}
nalts the expr ogsi of BTGl Bk RafE o ecBhl B L6 & Agp Eﬁéig;%ch
preferred si nceactotdinglolihe presettinesnizn p defived abave iofuntt chasastdrizibas pamorisisy Hisiallgin ‘in
cel s or i ndi vi dual i) Ghah®: aldBTIAPE kol fod Lot WeBfthce o an

vacci nia virus. For “vaccinatl 0 avip an ara Modified
Virus (AWROare par tSHcamup blogking agsftusuch act-gvimaleinjds GVEMh Ath Pessidy 7 §diaRle detergent,
expression transfer uechoEseede ved from bacul ovirus Autoaraoha californica
nucl ear pol yhedrosis virus (AcNPV), which is a hel per-independent vi f’q]
expressi on vector. BESEpR®S s8R e®eipy prpteln i Bl oRITcHps 6’2/"“(5@‘56% means fectin-
PCT/ EP02/ 00219 10 qRéhaw@doil, s@Abd 4hifects Wdmaiardph) &iniryunddSicty dhie@atedrapigmuigingwant &
pol yhedrin gene pronoter to drive fﬁfg? eXRI eaﬁleﬂg of heterol ogous genes.
Different vectors adn¥@eiv-Eageqieneiadrad aifodesyalovsitt oqucti on of het er ol ogous
DNA into theg desir edudiint® cedvadaat dbuphider tosis aute a aliwdihia biné cléaving kgentnwieh sK3TT ed
in the an for bacul ovirys expression. iffe [ g
posttransl ati onal nﬁﬁtefaﬁ%%ﬁoim PF%E%@*@P%GE&B&“F“&%%%PE“E% INgMQJrB(Ean(%\’Aﬂd’i n the
an. 5 Al so incl-uded rasbveiny e telieed i andlbr 2 lassiopE Eenveloiemipising fordistatcs bixgefgatiod
for producing purifig j i LirSPRE bdsiindy 2b Lo REkS: KEWadd or
E2 or E1, E2 protei né&@%@%&”&éﬂo@ﬂ%&%?{ @@ﬁ%rrgevénlg)gﬁeg s%ﬁﬁlvol vgd i nlo aggr egat es
formation are repl a@bfdm@grammwldeﬁe@ust@f the nucleic acid sequence by other
resi dues sygh that | a001GRGodRl Bbd@Rerlichedticee Bt Rthay K0 6 GRIETILIRAN olher
. proteins expressed by reconbinant vectors carrying such a nutated El

and/ or E2 pr ot ejufpbleisgaianedsepwn tichespeon ddedd B4 al so within the scope of the

present invention. prefered lectinchromatography systems include Galanthus _nivalis agglutinin  (GNA) -
chromatography, or Lens culinaris aggiutinin {L.CA) {lentil) lectin chromatography as illustrated in the Examples

section. Other useful lectins include those recognizing high-mannose type sugars, such as Narcissus




10 The present invention also relates to reconbinant El and/or E2 and/or
E1(E2 proteins characterized in that at |east one of their gf4ynecdd¥bati on
sites has ved and are consequently terned glycosylation nutants.
As explaiﬁgﬁ%ﬁﬁ&gﬁg Exanpl es section, different egcosyIaI?@I:WH@QHPs may
be desired to diagnose (screening, COﬂfIIQHtIOﬂ prognosis, etc.) and
prevent -CV disease according to the patient in question. An E2 protein

gl ycosyl ation nutant |acking the GLY4 has or |nstance been found to i nprove

the reacti vi t ypsepionareissysapgtiningNRe Pisur ssivin aggffieie (P8A), omAirs wsigim Aggani (A¥Aon mut ant s
are preferably pur 'Pf'efeﬁg)i & ﬁ%ﬂ']ﬁgabfe% pbiR&indiEdr Hashe ShhohehcO®R dnvelbhe biBin préli@s ent

invention. Al so conte hin the present invention are recombi nant
vectors carryllﬁgceﬂlqii’é(aﬁw@la@"e aC| d insert encoding such a El and/or E2

and/cr E, E2 gl ycesyiatd e BubENE? iSomdE lektindtindheihplek Slgerd sick arHcRis®tinuni t h
such a recombi nant vector. The present invention also relates to

r ecombi nant® vedSaia! FGoAdk IAFRTEHEES! ynucl eot i de which also forms 20 part of
the present invent imreséﬁhﬁ/e%@ﬁ@@bartlclw@@ﬁtbrﬁpmtef &beatalpuiied @copbinahti Houlsiagd o7 t 0

t he reconbi nant nucl eic acids as, r NO,.3,-.5 7, 11,
13, 21, 23, D5, pyciic gigamedp ciekge pigsis, SEHe P ‘5%9‘0”%0“3*5% ki aeor E&rah‘%"arEt”g'
thereof . The PR SRRHed dsBMRMGEITor flifee hoonRhepltkemobost cel | s transfornmed

wi th a reconbi nant _vecto i ses
a nucl eoti de sequeﬂﬁ"e"’eé L‘ V&’i’“ﬂrbm‘i—w%%i'a”va{ﬁ%?gormelgfﬁcgﬁjaf’ %P‘?qf é%g%b% g’?ﬁ&EZS as
defi ned ahave pritkiradblhiae expreésed fa:mmguﬁmaﬁ oamynazecsemws es vegiieabl y | i nked to said

HCV Ei d/ E2 /

expr elss?(r;n 81[ sai SI}E@)/ES@%H&EHWS t : {831)3 gmﬁﬁ%ﬁ @REE&SE eﬁeé?%g@ ﬁﬂleqbget I|§n§§£ﬂhost S
i ncl ude | ower mdarhexgbmardfrexmkewmmwtyeastmlst S as descrl bed in the def| nitions
section. Lower eu"lﬁé’;%(e%énk ﬁveklﬁ? é@al“@ﬁaé*gﬁ?rg iFn & Rhidish n}@@e mblﬂﬁ@%ﬁdp@pt&tm art

H gher eukaryotic hos lan cell Tt nes known in
art and incl udWCthermmabqnmwiha&ﬂHlplfd<ﬁiw‘§ cgvai | able fromthe ATCC, 30
i ncl udi ng La cel lTﬁw%gﬁt rﬁ%ﬁ%g%ﬁ&n@ﬁlp@\é%rr%orﬁb?ﬂ@ec aﬁéolnﬁnsmg?@béﬁtohébﬁiﬁﬁc@ran

ki dney (B cells her cel i nes
present i nvent iREAPTzte prekergalic. mkary el Ve 97 HIeC BOMOISLBAHBTCR ffrvedHy %H??PWF SEF%nd/ or

El /E2 protein ail%@ﬁ?@%x%%glomf ﬁ@s:h%%?spé‘c% Jngoa&ceﬂinmeﬂanafw@, S8 lhahth, ng a
r econbi nany vector as defi ned ove econbi nant g@l‘ ot ei I’l?

particul arly puri fiFegeusdciba Rizse inegiop FPéte eﬁBE?C IngnYECI FURPETY av‘?‘i’\?é??ﬁ%ergﬁ 7
June 2005 WO %&%’ﬁs’fté@mﬁ%ﬁ Eéﬂ%/otﬁocﬂ Lk orﬂn{bﬁtlcppfr@fo&r segebneeebloed Hyor nidstideat i ng
or purifying HCV envel ope ﬂ}f as Lﬂ éﬂ ﬁ'l] above is further

char act erlzfed weuepss Algyiadies reéﬁ":’“l" SPITHE F TSR st eps: growing a host
cell as defined ab@m&uhﬁyﬂkﬁtﬁﬁrﬁbnﬁﬁﬁénﬁmtdﬂtermlateee@Wblmmctwewﬁmﬁiﬂgadw ehusEFet 0

h I
andl or E2. anl B 0109 Pk ik By, bR A YEERE! AR R PR

ms_dl um causi p@g@mpaile\smmmxmrssmaﬁmsméﬁt:&*@IrEB@@lquw@e as defined above under
sui tabl e conditi Oné’ﬁe ﬁ@%ﬁto ?H@&Dﬁﬁhrﬂo&n A el ﬁﬁgd!&%geqﬁe%el u%erte@h@th@l}e%tbrl y in

the presence of a OCkI n suc ?/ el ei m de (NEM,
and possi #5y asequgice aiby k@ at&?élneértfge&fmal sqswe@qee%‘ra&tswl Ehpicyen- et BsrEiig Eai d

HCV envel ope p@gthsnga ORMSU@}EIJs}nﬂ&gteﬁ'ac%ﬂ( 4) Rated flenBliGrRxRSsidAth ERmARN @, dr&etd n-
10 chronatography or inmunoaffinity c romat olgraph using anti -

anti - E2 speci f PNttt eqaeshes) for Wﬁ"lﬂdm yeest ceffy pubpadiziay prafpre ﬁ°”8@ft§1if°°6q?g?°etﬁeabl y
lentil-tectin QEsefN@ntioh Shki®eel sBiences appearing in the HCV genome before the respective start points of
the E1 and E2 proteins. The segment of the HCV cOMA encoding the desired £1 and/or E2 sequence inserted

30  into the vector may also include deletions e.g. of the hydrophobic domain(s) as illustrated in the examples

section, or of the E2 hypervariable region .

More particularly, the recombinant vectors according to the present invention encompass a aucleic acid
having an HCV cDNA segment encoding the polyprotein starfing in the region between amino acid positions 1
and 192 and ending in the region between positions 250 and 400 of the HCV polyprotein, more preferably



i ncubation of the eluate of the previous step with a disul ph| de bond

cl eavage neans, such as DIT, preferably followed by incubatd émed00h an SH
group bl ockin ent, such as NEMor Biotin-NE , and, isolating the HCV
singl e or ¥ @g/pffsg@ ol i goneric El and/or E2 and/ or El/E2 prEEERS/08Eh as by
means 15 of gelfiltration and possibly alspo by a subsequent N 2+-1 MAC
chromat ography followed by a desalting step. As a result of the
above-nmenti oned proces, El and/or E2 and/or El/E2 proteins may be produced
in a form whi chdingliuthe regior lﬁememnotityonsfasmandtme el:earrrge pegabieadheR t}ﬁ@é’gblabdﬁzie@;g
vector-derived M vpid v of the
gel filtration cp{;j n1(1%9&(;=!’r?‘&t§ %D&%mﬁgf EHPGQ Ipfo em Dg*tp@@mi"yn%? H@eﬁf‘éﬁg’f‘
section. The dived metéssb@rfk &g@bl@ﬂn?ermagmdéta\ep adiﬂ}yaﬁﬁfa@emusénpbdl&j %0 okthd m:mat es
the fal se react

expr essi on- systﬁgyrrF’*rm:gIeg!rslgl\&‘/hggd!Pl he rébﬁn be@ﬁeg@ﬁ&%ﬁs ‘32 gﬂjg@& O?J]W 3% AY popliar P, freign

det ergent  dur ibAHeen yasiies gaa aﬂch"éﬁ (Fpeexprgssmy H@N’ singla &y orpeir. tikomittin thescepa odimppkat el y
prevent the aggfesatl

D o e s, Nlé A ﬁ&déﬂ%ﬁd& ?éﬁl[ﬂa Ofﬂ;sr ﬁ’ﬁaﬁc a?ﬁ%@él%&%oﬁﬁ&ggistg tgﬁ%r mt{\ussamlno
preferably used®¥shpr iFBye e as tﬁlﬁ@f&M ﬁgﬂda" 5("#1?%)66“'“8@@!3 @QOU({}@S",)@QHI&@&UOY@WS which
Janknecht et alhave a 488 ka cidide 105883l 18 refRbably 6 #s%&écodlﬁﬁaugﬁegéa%ﬁhh I nvention

also relates to a npthod for produci ng nonocl onal anti Ies in small
animal's such as i t@re Bticyiagly, e recombifgalvectoss gcogrdinge tenpsenbpveneyepcamiassg nbnleig acid

i sol ati ng houmamavig aeHOVSDRABEmentR6:04H] thE SuyBrtkih stdrfayin ih@ zén@gﬂéeﬁ%molﬁd Rtiotshg HCV
single or specb'fédl@%3 ol 'eﬁ lrLI'g‘? envel ope proteins of resent invention.
n t

The present in reiofy Dgverl pesfiong 5P 64 o e HC‘EEﬂ'ﬁ’ﬂP‘?‘% M pgferaie ast

one of the fol IstamgngthEregxoraﬁmp@pbsltidﬁsazmxdI4ne$te@ﬁi b pfgﬁr@dlﬁataalng in b e3idn 6@%9 I D
V1 regi on

NO 56) spannin S to
( SEQ ? D NO 5I7) g%sﬁgﬁﬁg’na&gé‘% RET L gy P‘T@@%ﬁ&?m@gﬂ%f‘%{"%ﬁ“ﬁ?ﬂ W@‘{Siﬁoﬁ‘i afEHOGs@f ( SEQ
| D NO 58) spansiprgsicani thoH@Cside 2 Gibteit. 0o Dékfeably, titReurekzhi WdmiiR e vety ér@@rlpﬁs@é%aa B) .

Cepitope 57 73 ensBBRRH g FRAREESEh 20y s i pahrsfe osEighPl o

53) spanni ng andsiws 260 anfigi0sl 9 endpg 2 28 pastionBt posites 564 850.(6, 573.C14, 718,780, M2 orramloo ns

520 of the el fiaen o sbds eacsirita ity s SRANLIRAR Ref\ole'eh 33
of the El C4 rEFnefiEepion ege Jayminal gopEddobiss p@szeydedaorms%):h IsgeatarionXp caauagm

aci ds 325 10 3ddalord b, fhedif8hiaiine s tIREGRIEAVEN On al S0 relates (o a
conmposi ti g conpri sj n | east one of owi ng E2 peptides as listed

in Table Env 67 Ao‘ia Syl NGO (s Ysgy tN@W?F“@ﬁBWP'W@O@hHQYGm@i@f geqfo dipariedms
397 to 416 of hri@&pEﬁrotét@gﬂf tﬂ@pré@@lmﬁeﬁtﬁ@ LowRy euké%@t@gﬁbﬂaﬁgeagyan@g SRR Abtanfdhihd 0dy
2F10H10. see F| (Jga% 8 E d or E2-69 (SE spanni ng _am no
aci d positions™ l{y ey lp'ﬁsg' s arreetGFsﬁlﬁne(jé’BT atrﬁfﬂ'ébina%ytrus 90@5 Ay rerigates 3
(SEQ I D NO 86) wx@lpmahusngieqnmmtltj loomg infodide ittOth&Hdet cdilerbhe E2 regi on (epitope E),
Env 25 or E2-25 (Sgﬁgthk ; 7n? SRhanpl ng ﬁgloslttlons 595 to 614 of the E

regi on (epitope E), er aukaryotes may be'transiormed with vectors, or may be infected with a recombinant virus, for

25 example a racombinant vaccinia virus. Techniques and vectors for the insertion of foreign DNA into vaccinia

virus are well known in the art, and uilize, for example homologous recombination. A wide variety of viral
promoter sequences, possibly terminator sequences and poly(A)-addition sequences, possibly enhancer
sequences and possibly amplification sequences, all required for the mammalian expression, are available in the
art. Vaccinia is particularly preferred since vaccinia halts the expression of hast cell proteins. Vaccinia is also

30 very much preferred since it allows the expression of E1 and 2 proteins of HCV in cells or individuals which are
immurized with the five recombinant vaccinia virus. For vaccination of humans the avipox and Ankara Modified
Virus (AMV) are particularly useful vectors.

Also known are insect expression transfer vectors derived from baculovirus Autoorapha californica

nuclear palyhedrosis virus (AcNPV), which is a helper-independent viral axpression vector, Expression vectors



Env 27 or E2-27 (SEQ I D NO 88) spanning positions 607 to 626 of the E2
region (epitope E), 15 Env 178 or E2-17B (SEQ I D NO 83) sparfm4i§ 39Si ti ons

547 to 56 E2 region (epitope D), Env 138 or E2-138 NO 82)
spanni ng S%@ﬁ%’é%ﬁ‘@ 523 to 542 of the E2 region (epitope C;P%(%Jg?ﬁ%lged by
monocl onal antibody 16A6E , see Figure 19).;5The present invention also
relates to a conposition conprising at | east one of the follow ng E2
conf or mat i onal E%t @ﬁs; 20 epi ob)e F recogni zed by nonocl onal anti bodies
15C8C1, 12D11FI eddieq Jtpiem ”S@&W BE SEE SEL e Hers pramsiae iy B SRFFESOD Gy
9G3E6, epitope HeiékigaEperee Cigat weitrs Bywdraa aghenad hAffobRRAY: niR0R6A TRAGhARES82,

or, epitope | rec i zed by nmonoc|opal antibady 17F2C2. The present
i nvention al so rdﬁslr%gigesdz?aﬁmoﬁﬁs #e av&&'ﬁ@%ﬁ@?: piligddn é‘hﬁ fﬁgﬁﬁlﬂf"’l‘r@i‘?@@@m&-p%‘ﬁ different
i mruni zati on Wi tsinata for i@ Sitrapstetiingl dhediiodtiopecadnieddny BRERDSIE iheWR in el h sai d ant i body

bei ng specifically rgacti w th any. of the pal ype tiag S or, peptides as
defi ned abov%, and V\A'g °ﬁP°‘E‘}§$MW5h‘F PGB%eyd’{/t %Déqs?{‘bm%?t’ﬁ ‘g? gﬂh‘ %b“?‘ilt‘?ﬁ%@lf'@aﬁwmb’”a”t
anti body. The psiegisemtsperifevoligotnino MCHIES @r EEbradte8 ploRing Wwhdrin B¢ cyBi@neSRRGdsitvBved in

anti body screen je . i abl ai,n. Library i.n plasn ds or, pha or
from a popul at i g%reé”gegh%ﬁ%g%agée- %éﬁcgds&ghf I%§ﬁ§98¥°[eé @ qéeg‘éeg@r& H%Wiesid??s ts‘gfgﬁ"ﬁlrt .
with said anti bastyatafennaiion iy neaentetl vide mictmbinaarpyoteins exprbssedppleyopaiphtivetRs carinpepia des
as defined abovgys | | At o a " rabl y. a_nmonocl onal
anti body. The Et u%%sﬂ%fo%g?ﬁlgm% E@@gﬁ’g’r%g'a@%@%&ﬁ@% eP'%éMln Veliti on can
be produced:by any hiberesem ireenton disiredates todeceresintnd E aodior 42 endhndii Agprdtains camstesized i
met hods from Splhank Bast&l b oS iR has Raf ki | g2t
i mmuni zed agai nst thaeS HC,\(} pplg}lpgypti dses. %srfg@%ﬁnﬁgaegﬁ%g&r{s&ﬂ@ﬁugt{@é&fﬁg&ﬁaﬁn

i nvention, as dB¥¥eds SpRGeindis Branplep pration iiFrent glyeerilation mulests| may b desiretripalagnom
cel | line on thgeahifeontimdsh prdffdis 8 BR peRheel atkacd Rt # E in Qesti

hybri doma to 7 Junehy;OOS_ WD DEL s "RCT EPaT00STS glg’b dﬁ'égﬁmi‘%ﬁf‘%ﬂﬁ’@
monocl onal ant i Bt %OSY@E‘U&I@“%"H@ e YHiEss yPheyAnTchees il te irpiaeeshetsesetiityiobdetidnal | y
used for the i seaindiagmbis. IRsOfycdsPiortrmianBbS sraididfy paitbd RORES thh ANRL ViSThsddfh Hehe

i nvention can be |abelle b},’ an aﬁgroprl ate |abel of the enzymatic _

f1 uorescent, or FEAMERRPARCoptyppiaied MOAE PEESAJVREIME TerATTINge telas CHEirIRedIIRg t o
this preferred el ety sadh atth @ndion Bemtib, Sorgytodion Mim@NisZ@ites hytedeld tamsmaf
nmouse nonocl onal. I hodi.es e by neans of reconbi nant DNA t echnol ogy,
departing froma\lﬁng%g“%?omﬁ%ﬂtg%%gnd/ or human genom ¢ DNA sequences coding for
H and L chai ns fromloDierbinvegiemdaviraates loowescinant eadion goiddng a bhlyaalebtide whitiaalsd Soms
“Alternatively t - ' hes.ascording.to this preferred .
erbodi ment 2oF (Reo RSt d0l K ReR bR R o B el Pre i BB e
ant i bodi es accoFRiEsepd MSERHENGT: et 1, Edrdloth 2pedTt 2901, 35HE, 3.v,@R 4, dhand 49) orgkrs 0

be derived fromdugman peripheral blood | ynphocytes of patients infected

wi th HCV, or vaccinated agai nst HCV. Such human nonocl onal antibodies are
prepared, for i_nstaﬂwresﬁ‘g'”‘f?@%%?”mﬁﬁiﬁﬁrﬂo%éﬁuﬁ tsirdoyreed wisi agesambirian rrstaions yiefiess
(PBL) repopul atad:es, wadreibaid dclr corfdits B dichild ddienc Eddnb BECH aﬁoﬁ%?ﬂp&ﬁ@ p%ieﬁr

recent rev[2 w, see Duch,osd%j_ at al 1992). 15 The invention al so rel ates.
to the use2of (RETRGIET REPHM By ST webiiveHe FIHCY Eomdetia by 8691 on

of sequence and capable of regulating the expression cf said HCV E1 and/or £2 and/or E1/E2 protein.

Eukaryotic hosts include lower and higher sukaryctic hosts as described in the definifions secticn.

Lower eukaryotic hosts include yeast cells well known in the art. Higher eukaryotic hosts mainly include

mammalian cell fines known in the art and include many immortalized cell lines avaitable fram the ATCC,

30 ., inluding Hela cells, Chinese hamster ovary (CHO) calls, Baby hamster kidney (BHK) cells, PK15, RK13 and a
number of other cell lines,

The present invention relates particularly to a recombinant E1 andior £2 ander E1/E2 protein

expressed by a host cell as defined above coniaining a recombinany vecior as defined above. These

recombinant proteins are particularly purified according to the method of the present invention.



reconbi nant anti bodi es by t he process of repert0| re cloning (Per sson at al,
1991). Antibodies directed to peptides or single or specifi J&Jﬂegiﬂﬁﬁrl c
envel ope prot eins derived froma certain genotype may be used as

medi camentYOfEPE54Sarticul arly for incorporation into an i rﬁﬁﬁ%ﬂ@é’&%@f or the
detection of HCV -genot ypes (for detecting t7he presence of HCV El or E2
antigen), for prognosing/ nonitoring of 26 "Hev di sease, or as therapeutic
agents. Alternatively, the present invention also relates to the use of any
of the above-speci f A e@fetl methedER isoling @i furifgingnitGVoelepa protdme tais bisfdidesbovk oy futhare
preparation of ,an inmunoassa cting the presence of El or E2
antigen in a bf"‘}?[aﬁa'ﬁz@gfm@%[' ageast?hgljo‘ffcfwﬁzgs (rgepar ation of a kit for

prognosi ng/ monk t or i gevingf: hikRe! aidgieaisboveranfiomedtwifes reqomieijaet vestor aeprdpg todheta@gent

nmedi canent. 25 The present..invention. gggén
vitro di agnosis or lgvgﬁg%?rﬁ%ﬁnamé?wwg%{t ?68%#%’%&@?&%@“{%%@% f:'ogl c£ o
sanpl e, corpri si ng mtteidserastitadedrgiu® okduowi ng steps : () contacting said

bi ol ogi cal sanpl e W[l xssfaﬁofgaka%?a\%r @.Pﬂ!e%defﬁgdaﬁ@a?%grfﬁab@a pichonal

anti bodi es as definé ove In an 1 nmobi l1zed Torm under
appropriate condi tl‘eﬁn‘sswﬁnﬁ@hﬂ!ﬁﬂoﬁiw‘s Pfhféfatﬂ‘ldif‘h@ﬁs@?ﬁ ob% Stypup Pleekingatesbril % 30

(1) removing unbougg copponent dpoéssblylazuuab@raa{aeewmrampgnd.gmme conpl exes
formed with heterol ogous antl I'es, "whi eci ficall

bind to th
anti bodi es present EEWVQ”%S%HW @vplepe ctoitn BY iRl purigaion S§°§| o %ﬂ“éﬁ”&l%%@'&?s

anti bodi es; 5 havi ng -gQRk; yeo@;mmwékﬁnﬁﬁéh@ﬁ&t@gab@ uEI@bﬁﬁﬂ EAULRAR fanticE Bee@i rhaddcinal
condi tions, (iv) detectln presence nn;ne conpl exes visual ly

or mechani cal |y (e. §ibopigs %%ﬁﬁ‘éeﬁtafﬂemﬂ PrigiaRly '?@ﬁﬁs“” ORF&?JA P5%8548 PCT/ EPO2/ 00219
20 densitometry, fl yHQpdismes hy eluafé@f {23 ;brﬂﬁffxsrs)é): wnthﬂlﬁulﬁhid@ﬁ@ﬂtledvd{gv @adng, @chat BT,

relates to a kit for in vitr nt|

bi ol ogi cal  sanpl e, pr@?ﬁ%ﬁ"@?‘ﬁb@mwﬁ ‘é‘g@t 8{?&0 %C-ie r‘?%ﬁ" Q%{\gsjfog%oanﬂaﬁ‘ar&“ ned
abgve "Wwith Ea:‘ ? apdldifQEtyHC hgRGr s;pécﬁ"& eligeratid E’i:cahcyar E2Sind/onEoEd ;:Imtesmeixclms msot i d
substrate, uffer 0 necessar [

enabl i ng b%'%dl ng r e%{@’fh?ﬁ@ﬁ’ B@IP\%'?\'WISO&%@%@%&%PE@ IMF%%QOE& ri%‘l?;rg@ﬁ@uantefsghé‘%s
present in the biolagical sanple, a nmeans for detecting the inmune

conpl exes formed in,the i £ e A

i ncl udi ng an automalf‘sad'e g ﬁ&%‘éve. 7 'llelﬁl 5@9 I{%ﬁg{tl %{rzilyod'"ew @gtb'%lrﬁly?én?%rmf?lﬁa the
HCV 10 anti geiven phigseuit dtﬁarﬁnﬂyﬁsms’,l&rﬂp’g%aqgre@ﬁfﬁﬁtﬁﬁtﬁlﬂtﬂﬁw@tﬂwﬂe%mﬁ’lﬂffﬂﬁﬁs ot el n.
The present | n\é&% n%ﬁ‘(@m%e%&ﬂfoﬁxln%f% gél@ra@n QMQ%&!M@@CO@R&H& flhfs!rdw mEJ'e @(Etﬁyle@r E2

and/or Ei/E2 rec Ins purified according gE &d of
the preserd0i nvestani Ba disybhige E’@ﬂ?p??%‘iaﬁei A aé‘@‘i‘ﬁﬂ?‘i“@i #9 E’H'E‘”ai“"%% tfa'SE) ﬁ’éd""tb Bi'P d8s as
speci fied aboveiQke dfRt Afor Rk %Qr'ﬁﬂgnvedﬂaﬁmﬁm%%éﬁnceloﬂN@\m&ddQl’tulm @etergent

particularly relates to a composition conpris at | east ope t he ove-
15 speci fied ey Bped Hesels g8k 28 83t 8 |°?Fé?l‘?iel?@‘ﬁ‘(%tl ﬂgpaggrbqa@:{\ 8‘%1’56"““1 e

conposition as eﬁ@ﬁpe@@@m%@mamufaﬁxg use as a vaccine for immnizing a

manmal , preferably aga isteri
sufficient anount Q‘? ﬁ&éhwﬁ’g %El%%g%@ﬂgqqﬁq ik gg@fgr é’?ﬁg e Vcté‘l%ﬂg a (Hisks
phar maceutizal hydeadsice pf Akkhaeht aid]., 10ad pidHeghuli 4t 8., 19880 duce an

The present invention also relates to a method for producing menoclonal antibodies in small animals

such as mice o rats, as well as a method for screening and isalating human B-cells that recognize anti-HCY
antibodies, using the HCV single or specific oligomeric envelape proteins of the present invenfion.

The present invention further relates to a composition comprising at least one of the iollowing E1

30  peptides as fisted in Table 3: .

E1-31 (SEQ ID NO 56) spanning amino acids 181 ta 200 of the Core/E1 V1 region,

E1-33 (SEQ ID NO 57) spanning amino acids 183 to 212 of the EY region,

E1-35 (SEQ D NO 58) spanning amin acids 205 to 224 of the E1 V2 region (epitope B),

E1-35A (SEQ 1D NO 58) spanning amino acids 208 to 227 of the E1 V2 region (epitope B8).



i rmune response. More particularly, the present invention relates to the
use of any of the conpositions as described here 20 above floduneridos
preparation of a vaccine as described above. Al so, the present invention
relates td"Q%% e conposition for imunizing a manmal, 1
humans, against HCV, conprising HCV single or specific oI i goneric proteins
or peptides derived fromthe EIl and/or the e2 regi on as descri bed above.

i mrunogeni ¢ conpositions can be prepared according to nmethods known-in the
art. The present 2E1Q$H¢plos~lafiapfpsnning)mﬁmoiasies @ toi 208 Tufri0 gegionsc{V B b wand Vorkgiars
reconbi nant El and/or nd/B%r El /E2 single or specific oligoneric
proteins as defi nec&a 'g%nbr@%p & or E2 peptides as defined above, usually
conbined with a plEENEEE0ND6E klagning gmpticsidhido Lt the BY regiqpr ef er abl y furt her
conprising an adju RGi ope proteins
of the present i nv\é(:'?llg:’t SEQ[B@Pt%h%Lrﬁi%m 3? ? 3523%%6%%3%@ E@Eb\égire expect ed
to provideSa parti GIHEHPEYDNOEY) manwwﬁmadséﬂﬁttﬁiﬁéwhegi rgi%s. t he formation of
antibodi es to eithef e regé?ltulr_;lent: Isgééugﬁ 2 QfipddRA &m@r@ﬁ%a&@m @le&flﬂ@féliotvﬂ%ézfﬁﬁ'ptlﬁﬁ her
envel ope protein, Sl nce roteini1s cro reactive between

types and the Elllstqdrﬂd'ﬁ@% is type specific. Cocktails including type 1 E2

protein and El protgy g 2% (SEMRENG fz?iﬁhﬁiﬁ‘@/ﬁfnﬁbmd%ﬁﬁﬁs%@ﬁ§41%%Mhe@ re@a{(ap.t@ul arl y
advant ageous. Cocktails cont ai ni ng excess of El versus E2 or

versus El may al soAb’é”@&?‘ﬁ%@“ﬁ?”ﬁ‘)?““@@%ﬂﬂ”‘” feRfigfodkeni ¢ conpositi ons may be

adm ni sterjgd to  amhwmlecotsd (JeQdHIP7IPHAEREding Bidphsitamtaide slis @Bhe £2 rdgibreEpitipe
provi de a source of_ anti bod| es or to induce protective 7 June 2005 WO

02/ 055548 PCT/ EP02/%0219 21 i muni ty in the animl. Pharmaceutically
accept abl e carri er gmi 26l Fade(S80 NORE)paeiling bd3ikdns SORS0TtOe f2trseh Epitpadlice t he

Composi11 on.  Sutt e EEeR BEADARE BB aTy 14 PAE o EEio) PgbEbo | zed

macr onol ecul es suclEmas ofB2Qt SEQD.NOBE) sysdg pdations ﬁﬂe&62a):0m/&12aegton(epltaﬂel"lds

natti ve v us. par BT ed D isRuah Mpdhh R B Qg it e IRy °

~ordinary skill in thet3amnt E2-1B &fterip &6 Ba)dpamw&rmsﬂomsoﬁémhcféheeﬁﬁfrmt! fepiapre®s of
t he conposition in Lot aI um ni m hydroxi de (alum,
N-acet yl - nur anyl - %@Eeﬁbﬁﬁf %?%@Pﬁtﬁ%ﬁ'ﬁe Er r-I\/DD) as found in U S

Patent No. 4, 6086, g'nespresmtawmcgmla!sn@aiamrmaawgqmmm@lcarﬁgﬂplngtﬁtulagwnmféhﬁfﬂ@wn@

(nor - MDP) , N-a&)% Vids L-al anyl - 0-i sogl utam nyl 10
L- al ani ne- 2- 1-‘-(51‘:!&(82 L:!Sto | - sn- (gpg){cero:% h drox hos r | oxy) - et hyl ami n
a

e (MIP- PE)ZOand R BIQP“UWW@PQ“‘Z%W%TP fntedes 183 §“dé ted from
bacteria, nonophosp e)d,ec{jgrﬁb@by%mmngmb@s@ggb nycol ate, and cell wall

skel et on (NPL+TDME]€F'%REH mg%ﬁgﬁgﬁe % 6@' ngﬁé%g%ﬁb Any of the 3
conponents MPL, T ined 2 by 2.

Ad;il ti ogal ly, (gdj U\éptiasas reSodfided BiSnoficloviLaniady (AE202br | dge  Bi osc:jence Wor cest er,
MA) or SAF-1 ynt ete, Freund' s

(CFA) and 15 Incoﬁﬁ%pé?'ﬂ*l‘—*@@ﬂ?ﬁ%“sre'%ﬁﬁﬁ?ﬁfﬁEels?—egﬁ) WOdylﬂaése SRS @%tﬁ%ﬂ'mﬁumn
appl i cati ass agmphdaf esp@am(cbmnoutmm@&esud atfthdly bmmm@:dmaactﬂ@mwsy df the nelypepjigeb oral | y

w Il contain %{deﬁ%g Lfel‘i'neb %%1 %ﬁdﬁfﬁ%ﬁ?ﬁﬁmﬁmn\éﬁ&r@l Efﬁno Hr%hanf?oﬁdy water, saline,

gl ycerol, ethan stances such as wetting
or enul sifying agehepgrespiiinvdplioh blex nelatgs (3 @ib@toaﬁ%@scfc pmtlb,qrjeﬁorﬁamw\fi@sa vagighly chae

like. may be ipgl H?ﬁéfjnlds B gﬁé{;ﬁgﬁr el o) é:G Erﬁ:n of AR @é’élﬁ BY medrd 6 al R VAGIR Rt art, with
conpositions are prepared ds I njecta elther "as |iquid sol utions Qr
said anhbody being reactive with any of the polypeptrdes or peptides as defined above, and with said antiboay
30  being preferably a monoclonal antibody. -
The Et or E2 specific monaclonal antbodies af the invention can be produced by any hybridoma liable
to be formed according to classical methods from splenic cells of an animal, particularly from a mouse or rat.
immunized against the HCV polypeptides or peptides according to the invention, as defined above on ihe one

hand, and of cells of a myeloma cell line cn the other hand, and to be selected by the ability of the hybridema to



20 suspensions; solid forns suitable for solution in, or suspension in,
liquid vehicles prior to injection may also be prepared. T ‘ﬁ@éﬁ@ atlon
al so may fied or encapsulated in |iposones for e ﬁ ﬁ !uvant
effect. $ﬁ8%g&%§ d E2 proteins may al so be incorporated Pﬂ ?

Stinul ating Conpl exes together with saponipg, for exanple Cull A (ISCI»ED.
| mmunogeni ¢ conpositions used as vacci nes conprise a 'sufficient anount' or

"an i nmunol ogi Ca%‘f”/ 25 effective anount' of the envel ope proteins of the
present inventi gifeate {fepqons anthadips ercogaizingothe polmentidse whichnhas theep ekl waipoment s,

as needed. 'Irmhxmmi.z@tgnaaédn%a@ffectl ve anmount, neans that the admnistration
of that anpunt to agrh ?TEbd Vi, d either in a si ngwe dose or as part of a
series, is effectived™ '%Sé"?i Htthe nyentieneoen prolabeliss) B4 appripliate lebatonti the enzyreatié, €S

dependi ng upon m:bracdnealra‘dbhctmq;ephyy cal condition of the individual to be
treated, thg taxono 'c Jroup L@f. vidyal to be treated (e.g. nonhuman
primate, primate, et oclpriglan %dﬁaechr g&m‘ﬁﬁ‘ﬁ%e"?qfﬂpwim&u%heE‘Wﬂ%ﬁﬂﬁé’emmi@m to
30 synt hesi ze a\mtsmrb@ﬂmm moriodugal eHeigpeiesema04 by priesrs &Gécén@lﬂanmlte&ﬁﬁiegytd&%mﬁg% @tion

of the vacci ne, in ssnent of the medical sitUation
the strain of i n%ﬂ % ngra}m%eng'ﬂlﬂbg‘{ ﬁgl}enqe%fog%tﬁrtki "f“%f’W%fmmlcpNﬁ\ & danepis Slpnsgl
that the armurﬂodlwfdrl'larfdabﬁama n arelatively broad range that can be

determ ned through vary from0.01
to 1000 sg/dose, rmr%%dgrt |egrr°+°§lr]r§] am& acﬁalﬂ"gtf (r)b“fﬁfgo %@TWQ@%‘W%@“@%@?‘/@B or
specific oFLPgorhléfrlandnomlvr@ilamrp@sepilwsaanmbsdrasagzorajhgsmamsanaema@mmmermenﬁoaainlagds s to

present 7 June 204
cel | epitopes or %d fr&ﬂﬂu@%{ %égég%fo Eﬁhgﬁgﬂ %ﬁ%’l%ﬁ@%’“ﬂ@‘% atB? ggf‘\@chv
regions) or het'@r B’Wé@ﬁ'wlmﬁ@ﬁilbﬂ@vwehmm@nsfm iisfance.ney msaumeof rmmneprengaxaal blocd
Hepatitis B SUHW@WBL)QQ’BPU&%@ & Sg\lérec?:&ﬁcﬁ'l@d ﬁﬁhlﬁ%ﬁc:edaﬁ@hgﬁ%e Pre ]é7t ravie: s)ee

t his use, envel O&‘Pﬁé}@r ot ei ns provi de an | nmunogeni c er capa%f' of"
stinmulating an Pg@sponse to haptens or antigens conjugated to the

aggr egat e. 1The anti g@mvéﬁwaasberem@m m%&%ﬂnﬁr&ﬁ% p@ﬁﬁde@oﬁ%qﬁgr LR sel & cal

met hods, or may b %g into gene encodin 2 at ocation
correspondl ng to° ’”Fﬂ}ﬂ\" i Ytpe(PmF‘?-?@?fE?He”ercF% ﬁﬁf‘a‘%?ﬂétlalnwgﬁuch hydrophyl ic

regions include theAwbediesigiciedto ppRIBCP EAYRSEhTC HFnBR e:ﬁé}dpS'%rE}Qé'dEdvémr%m & &haif ©
ositions to the V3

202), the V2 r enconpassi aci
regi on ( encorrpg t?p edAaér?? e & g Eﬂ‘é&f‘tt f"?f?\@a”fg@g’) {iop ingozporgtion fnjgean W”ﬁ‘@@'ﬁbhf “‘9
(enconpassi ng g#fgclin 0OV denotpess(iot deeiisy 123 fesénte AR £1 of EPeniy), FP@dARing/manitoring of

(enconpassiig apy § 294 to 303) and the V6 region 10
(enconpassi ng agnyn%asgf:b} thg{%m%é 'Qi 329 to 336). Another useful l|ocation for

insertion of hapt en@tem@\fehfh@ preggntlinepilon Biccrelatesgn u(eeunmmptaés:omgp@p@rmmr gatel y

am no acid posg " i nv
that this regi oﬂr?wggﬁma@ﬂ‘aﬁhﬁ} g)me prle;?]ara’tl °§%A%F 6&&9} ){iﬁ’e Ggiagcetﬁllp\fsﬁnye (g? ﬁ‘e
del eted El pr ofW9e ing btohglfairﬁﬂmpﬁefﬁ%{hﬂ prepafaliored! @ kibfor progsingimenioing ofthSV idismesr dr cthat

the site of thg}epagim%ﬂa(p{wmgﬁ]agnehtrmunogenl c conpositions are conventionally
adm ni st er%d parent ally, typically by injection, for 15 exanple,
subcut anedUsly or ?Pféﬁer‘iﬁé]@i}tl"‘éf"?"je'at% &3 BHaH fof ip vl degnosiom getestion obliiVerntiger

ot her net hods méseiadﬁbtﬂbgﬁ:&wsiﬁp[b @fnpridind & lééﬁ@ze%roﬁln?étéﬂ%”m ati ﬁnz ?nd il e
eosesceueorarrUIp

suppositories. e tre tmengt’/bcgay 2,81 ng
dose schedul e. vac AMHE9ET™ %Wﬁi”@‘taé\f%ﬁe Fhinds i BeRée Peraciapa! erbcgiener
i mrunor egul at ory agent S as dbfine apove pefatably INwENhobiRd RISRdef Bbradifs cohdRio which allow
conposi ti on conprising RERL ﬂgﬂgfgg*m'a\ﬁ‘ggc}é F)Ptl des as descri bed above, for in
vitro detection of HCV antip in a biological sanple.- 20 The
present imPention dllso rembviageboundronpreentsse of a conposition as descri bed
ZE '?:/goalorest B?eg;ﬁf%{ ﬁt ;fﬂﬁbatu%ftheaimmim@'EH&H%?@%%&%CIKMQE hgte(r)or[ogoqjse.'\ tar% gc;[dljesn%hlch specifically

bind to the EntlbOdIES present in the sample to be analyzed, with said heterclogous antibodies

having conjugated to a detectable label under appropriate conditians,

(iv) defecting the presence of said immune complexes visually or mechanically (e.g. by means of



The present invention also relates to a nethod for in vitro diagnosis of
HCV anti bodi es present in a biological sanple, conprising at Junga205t he
foll owing ste (i) contacting said biological sanple with a conposition
conpri si ngvad "??F‘ % he envel ope peptide 25 or proteins as MFFRRGHBove,
preferably in an inmobilized form under ap ropriate conditions which allow
the formati on of an i mmune conpl ex, wherefn said peptide or protein can be
a biotinylated peptide or protein which is covalently bound to a solid
substrate by nmeans of  sénsiepdtmodiety, olodnty).di n conpl exes, (i) renoving
unbound conponents, ﬂgtg’pc llo) mg th
het er ol ogous anti bT(quesgiMn{/ezvtﬁhgs%u%ﬁg ggteéroe\'g%g%}dé&gﬁt y d ?ﬁﬁg\,‘f ng 4
conj ugat ed t o @mderewwtsadl e | abel under appropriate conditions, (iv)
detecting the presence EE}E}%P np| Iy
(e.g. by neans of dens?{%agrr@bérjmdn U%It’[hlgﬁet Fif/ﬁ?fe‘ﬂ?%o‘é%?:!ﬁ@r#gftdiég}\)ﬁﬁdy %ggéﬁgﬁ?vel Y,
the present3 i nvention allf@@bﬁrzeloa@@wst’@a@orrpetl tion i munoassay formats in
which 7 June 2005 WD O onRERdyced
purified single or spec%l C oﬁ%ﬁ o(li’%ﬁe?ég&%/fé??%ﬁngg%%gﬁﬁef%{ﬁ?Eﬁlﬁg%%c}for Et/ E2
proteins as discl osed M@bﬁﬁﬁﬂﬁ@ﬁ'@vlaﬁg%mﬁ%‘afhﬁmw%aﬁ‘PliEI and/ or E2

peptides in order to com%eoffceécndd@vmﬂmelcmiékee@me@ﬁ@@ﬁﬁadman@g Ric@n0gi cal
sanpl e. The present invention also relates to a

preserice of HCV ant'i bodPesgbly aispingudingsan gitogjaisd seanaing aé'ﬁﬁ‘E'Pr@a“"'?:‘gHﬁ?qf g?ierﬁr@qg HIEIY
| east one ypeptide or pr @ﬁn@én@préa@mm@sammmm&suuamemeﬁgﬁela@:ve possibly in

POV, W th sald peptMRE-EMePLRaIHE b HarRERBFEP BT R AU A on o

S|O| id SUbZ t r ateCV praking plﬂfe@ﬁ@ﬁr@{@lt@ﬁheﬁrﬂﬂadmftlﬁﬁmt|rgmnﬁfoﬂmlrbosltlon gnpmsh@at feashape EL| SA

pl ate, and even nore pr renti al e and the sane nenbrane strip, 10

- a buffer or Q?Btﬁﬁsc?ﬁetﬁf%d% é‘ég%?s}?%\e‘gﬁam%‘poduci ng the buffer enabling .

bi ndi ng reacti on béehsywesant mvehtesmr@mhlgu}a@palataﬂm compogiptompraisg dlieebt b g tmpbdvdodi es

ine. corpl oxBetpbrlat PR S <kl B e BPLA S efE EEL PRellE,

IH rc];:/ I ug |5 ng ant avatainerddr etdmlsmrwrmmznglabmder@bhtME}nﬁ auzgﬁcwb@@wsnz&ﬁﬁgﬁﬂmﬁévéfﬁg t he
genot Y pes kY 24 ) SEHHEAgRARY) BroR@ldher n.

The i mmnoassaéj%rrrgt ﬁ@esdcgmﬁos}copcfl ﬁyg tde Edeynr esent a@nve’fﬂt ?or{ urﬁl i gme single

or specific ol imgessspasse. ant i gens fromthe El and/or E2 donains that

mai ntain linear (i Wo‘?@pﬁuﬁcu@ﬁy t%&%énﬂﬁ&ﬁonms fé%ﬁé&'b%? éf%@&)‘rﬂp&lﬂéﬁ& KReEried BNyl €
or specific oli gorrerl C proteins) recogqﬁ"%la(h by anti bodies in the sera from
Aen

i ndi vi dual?® i nfPaefeste pEremtiopetyvactne as deger the scope of the invention to
use for instance SIAlkglr@e ;s?ésermeeﬁﬁoﬁ befBte IaGBIIRY Eofpadifdni 1g) GRSz mnﬁl ;aaérabgens

as 20 well as conbi nat e or s f|c0| The
roV B and B> BeRgBRet GV, coeiohs B s RDE b ARp L beln SR AR €
virtual ly any ama/smEEmgnaﬁbdéshnaddaml oys a knovvn antigen to detect

anti bodies. O a format t [ conf.ar.|

epi t ope shoul d be a@%‘i’na%e?ic 8o|rnpc§go%fag§e prﬂ:are Corﬁ[?g% J&’%o\g tl]% H’B‘l%b ? rE%}slte
assays i s 26hat cotnprsiti@stomgisaan ismupagerticeabuaich! svetohbitahte:1 bmﬁyEm‘pﬁﬁ@rﬁmglsmeﬂ%@t ed
of containing

oligomeric proteins as defined above or E1 or £2 peptides as defined above, usually combined with a
pharmaceutically acceptable carrier, preferably further comprising an adjuvant.

The single or sbeciﬁc oligomeric envelope proteins of the presant invention, either €1 andfor E2 andfor
E1/E2, are expected to provide a particularly useful vaccine antigen, since the formation of antibodies to either
30 E1 or E2 may be more desirable than to the other envelope protein, and since the £2 protein is cross-reactive
between HCV types and the E1 pratein is type-specific. Cocktails including type 1 E2 pratein and E1 proteins
derived from several genotypes may be particulaily advantageous. Cocktails containing a molar excess of E1
versus E2 or E2 versus E1 may also be particularly useful. immunogenic compositions may be administered to

animals to induce production of antibodies, either to provide a source of antibodies or fo induce profective



HCV anti bodi es under conditions that permt the antigen to bind to any such
anti body present in the conponent. 25 Such conditions will t§pisa?d0p be
physi ol ogi c tenperature, pH and ionic strength using an excess of antigen.
The i ncuB’é@i“BgPpé‘f the antigen with the specinen is fol | ovRGI/BEA286318¢t i on
of immune conpl exes conprised of the antigen. Design of the immnoassays
is subject to a great deal of variation, and many formats are. known in the
art. Protocols may, for exanple, use solid supports, or

i mrunopr eci pi t atvimymy in Wbwimdlassays i nvol ve the use of 30 Iabel ed anti body or
pol ypeptide; the |a enz uar escen

cheni | um nescent , t@%r@aacg@:%éi\yl%&eptgb?e dparﬁ@?sairqﬂde an gier%npéo Ir@lﬁe %’P%“‘f"?ﬂ ¥ he
signals fromt h@“@ﬁﬁmﬂ@mb@mﬁl iedividaal eecwf@@elmmmﬂmn Samrnas aeef ypiskly cahye, aslolly
assays whi ch ut d, epnz abel ed
Y e diated f%ﬁlgeggdég&ﬂgﬂcuﬁgg%m@ ;ﬁjdt"?us A}rsﬁ:ﬂaﬁc@ S’o\{;’fﬂk %dﬁﬁ:}w (gcoE xds W,Lylmen%

wit hout |i mi% at o, ac‘iisna”woﬁl@@ W@!@@Fﬁe@‘d@c@?ﬂ g pmlch@ﬁml;emmme \ﬂatbrkmm o Hawdaf of 7
June 2005 WO OgbifdR3@ddheRET/ EP02/ 00219 24 a standard or conpetitive type.
In a heterogeneous format, the polypeptide is typically bound to a solid
matrix or support t@fefreﬂchlP‘iaﬂi&Pee“B@E?aWﬁ%ﬂie@ﬁs @ fthetcpreposifigmipdiuge, fouica toh lmited fo

pol ypept i de af t micn¥geHxas ja0), N@é@maﬁa | Heof- ;eoauzaw@raﬁ%rwrof) afstfcﬂ.'fatm @@'@Fté?@wlsed

chior 1 de (o g SRR ik ror R oo AR (SR SRR rEanH ey
in beads orlom cli-gdnind-B1-2ppativg-sn- mbryﬂhyﬂ'yﬂyﬁhddpﬁbﬁﬂoiy] éﬂ@lémlﬁée lﬁ#'l‘@l‘“an@s RIBI, wh|ch

| mmunol onT""), di.azqti zed er beads,
Protein A beadscomia’fgﬁveéﬁoﬁwp'ﬁspex“ﬁ%é@é%"? WPHQ%BEIPIE?HP'P‘ A, t’?ha’(%’te dl"\*i‘i?h ﬁ*laﬁqﬁ*hﬂa@
mcrotiter pl atsgetoM:DE:CWE)n poh paubisetnen sedtison( A ehesi ampdibrdSiALCTOMBAI i)

can be used in e 0 ous for nmat d suppor t c nt ai t he
anti geni ¢ pol yp%vg%n%eaﬁssgﬁ%%gq @Eﬂe Oélc?m)?m?/’\]/a‘s'ﬁ'e%%ﬁ?“&l{y aﬁ'@‘ﬁﬁ?ﬂlf"}? Ay 'imﬂ[””f &@ﬁ‘l?ﬁdﬂ
test sanpl e, an@osganiepWorteglerdér) ecIAFA SyaiEx) naylba dsed trhdy Adingse Friadsnduahiatidpand and

conpetitivecfor A eous format, the
test sanpl gsl s lﬁﬁﬁ@@ebiegg@éﬁ%@’%nﬁ &ﬁwa fdnf%{f] ?%gﬁmagfqppm%[?nsg@ﬁ%seﬁf PERSPSt i on.  For
exanple, it may be Ukrdemunegsnicléompesiies tybieally will dohtappharmacpilitalit 2ecepintye vehicles, such as

ant i gen- ant i bodusk Ol P ol k. AEEAIPLIR sk uSLAIAA O A AREDA i ve

formats for these assdys are known 1n
amount of HCV atHW’lSé@F@ﬁESiRF?SQW?@’E%tﬁftdi“B@iﬂyﬂaaPﬁ'ﬁclgj@ﬁlﬂ@t@mml@ﬁes is directly

nmoni tored. This may T@f@aﬂﬁ%%nbg%ﬁ@%n@%m@@%@rpFEbei?éd 3¢ m}é&%fé;‘%ﬁhe AbghLitons or

anti -xenog eic % 8 a]ntl - hunan anti bodi es recogni ze an ep it ope
on anti - antsi gpsscifors SHWH%I ogRquics OéﬁﬁlFPﬁ‘I‘S@&*“»f"%'idrYﬁ'Heﬁ)wm 'p We%o“d‘@hﬁsétb?t ive
format. t he antpmpiredmfhe bﬂ%a&ﬁfalbd)ﬂéijrlbﬁsmdlsmeddﬂ&c@aﬁﬁﬁﬂﬁ smogom@lﬂdrtaﬁﬁﬂce@ umrufécprl ng

h di
ant 1 body (or o REF BEFRAEETHGSI A0 A PP B gy o oL et e

conpri si ng ant iferki@vbleut A RIS or i n the case of conpetitive assays. the
amount of conpetin reJdetected a nupber of kno

t echni ques, dependi ﬁ"g o%en?%%@‘pgﬁns s Eléo’?ccmeiGoréﬁsgﬁpsf’fgmemlfﬁ‘f’@ggﬁ @dmr’l\@@:’g'cm]
ant i bodi es2§ n tefirstive awppit edtherppvpiofpmrathint & e eresent Sianipn, as web iy angiteeof thé above mentioned
ant i - xenogenei Godeghene %ﬂ%go@f %L}%l&;i}alﬁ ede@apeegmoén? mgan?ﬂ?}i?g Demplt tlf.l:naoﬂﬁe{)Zrl{\ouAtBa@n

i munopreci pi tation or aggl uti nat assay forna & Teaction
HCV anti gens ar’ﬂi""dufﬂh%hea'hﬁF"I@Gdf%epbﬂﬁmﬁt oha Eﬁ@lﬁ\)ﬁﬁﬁwwﬂ fetreatmant & definedebeve. This #ivint he

sol ution or 5U$Qﬁﬂﬁ%&ﬂd§hg%§&ﬁ th Qi ard thlc%d c@r{dﬁonl o?-t}{éalﬁdwﬁﬁal th bd 20 the ﬁfaﬁﬁhc@h&p@ﬂt‘ e.
If no anti-HCV pr esent t he speci men, no visib

precipitate is r%géuﬁgﬂae}/r%gd @Hép@”@ﬁﬁm% P‘V‘a‘éﬂ%fhe ?aPﬁC’éféf ternsivicyel 5@“”@%@’3”8?
particle ayyl utsynmesize @ibdtiE \he AR 6P proiddid H8sirddS BRWSuiRio€ of U8 Mccine, the treating dector's

assessment of the medical situation, the strain of infecting HCV, and other relevant factors, It is expected that
the amount will fall in a relatively broad range that can be determined through routine trials. Usually, the amount
will vary from 0.01 to 1000 wg/dose, more particularly from 0.1 to 100 ug/dose.

The single or specific oligomeric envelope proteins may also serve as vaccing carriers to present



for the detection of antibodies to various antigens when coated to a |
support. One type of this assay is the hemagglutination assayungsdd®§ red

bl ood cel | ﬁ%@g that are sensitized by passively adsor n (or
ant i body) V?%() e %ﬁBC The addition of specific antigen ant+%@ﬁ?@@%§esent
in the body conponent, if any, causes the,[RBCs coated with the purified
antigen to aggl uti nate. 30 To elimnate potential non-specific reactions in

t he hemaggl uti on assay, two artificial carriers may be used instead of
RBC in the PA "PA¥PIHNELRS & Shinpikppestor Bheel apitenet fromahe sore 4163, iNGS, iS4 o-tiSberenins) or

gelatin parti Clhasroiogm){noﬁl-l-{@q hﬁb@n#ﬁe% sahdRarAs %@B(éﬁanhgé éuha%é Q@gcﬁgsgeh@?oge% Pl Sﬁ

carriers are bas e aggl utination
purified-antig @Cat'gf'ﬁéﬁﬁ@@‘ éi? s e@"elJ?Fe e IP‘PYW@" W@ﬁﬂﬁ%ﬁarr@f @abiapfdﬂmylatm&zn
ggc%l; (éer 05 6 521SMIglg€mor@efto hdﬁt@nsraraa@e&][cod;u@éra@lfﬁmeca refate) %%nn %%6 y b

c conf qr tlona eltoe I ca e
packaged i ngt heo'}v%]P%gnFemgaﬁefsz'o‘?’ Wf‘g% UE“BE’H&@‘? gg‘ﬁﬁﬂfg@ﬁsﬁéa@yé’ﬂr r?éal{qcatlow |
nor mal | y cont aicomespandiag: s Aydeopldio Négivh B drdb. Bath in cﬁoplﬁ@/re?%h& i AI6R; the PNtk
ant i body forggé fions @OS” ve tive |'abel ed anti body

t

the assay for R B0 i Podignyd gg{‘i&%l“& 41regiogy FF@PP&%SW@“‘Wélﬁ@@ﬁ‘E@S p8 t‘g
enzyne subst r a£2), theﬂs fedime ( dnanbredssmﬁeaﬁo miltpas@ie esoas ﬂe)ﬂheﬂhl%@{ (erﬁbrﬁp@é&fhé Mnino EHE

Mt T engents ToomlE Rl e Y LB o ilihe' nd i ptonint o % ok ok,
tape, CD RdM éeo@myasﬁr@ramwaﬁmq/pqa@nams b 1385). atmstiay usatsilbedatoy foninkerioh & namls ﬁsdﬁ?éj in

ts Qreegimt ng' TN A% ik ﬁdaeon caHBdsé:ﬂtg%@erﬂlgtelgﬂﬁlﬂo A WVP%H aaf gﬁg ﬁqe péem

i nfective HCV i“‘éemloﬁ@%mﬁgegmméb&l@léh@)dthﬁttb&ﬁec{t!mehepeaeplamﬁalluel dalétedcH ptodane withl apwiagla.
supply conpri s@file tJQ.lné% éaﬂe ng a body conponent,
preferably bl ood grhgp ) y % d%ﬁ%ﬁﬁeonﬁ% E&O he 10 i ndividual donating

bl ood with HCV El aW%W“E?P“UEEW H%"@Q%‘P”ﬁéfe@@nwif@ea”md@w&md parenbdty, tyoiaallytbp injadidnpler an
i munol ogilcal  exa®is; fubdiRneBRl WertEnEGM ARk ,

antigen. Det ecI| ? \A,Eetrherslantl - HCVrygn }[ﬁ&%hﬁékoﬁa}aﬁﬁé’mﬂ}é}@g{h&géﬁ ﬁ%}éﬁaﬁon
fornmed as a reBTHo o) ormuialions apd supnpsiejies. EPBSQS(H’eaé’Eﬁﬁ‘tWaV bgitsiagl doss Stht@lebﬂa@rmtﬂpledmpl y

is from donor sschaﬁhau'hed@cnﬂwrtay Mbm;hﬁéreda’(ﬁcmmﬂd\@ﬁotﬁe?sm?nﬂﬁaaﬁh% h¥&uHICV anti gens,
El or E2. In cases 05|t|ver activit antigen, it is

preferable to repea ‘ﬁ? i”Y?H'ﬁ’hﬂs‘&é 13 FoTRe 'é?éFPmp@Bg @Eﬁﬁesﬁb@é’l’gﬁqdﬁ g Jesgrbed al se
posi tives. Forabesedomplviey delection EC aaibadies pR&hie abRbGRREAME. Of bl ood for the
productiopgof bl oo ransfysi on, plasma, Factor VIII,

i munog| obul i n, qhe)p%%gﬁ‘ggt%” %’130 re%%%i‘]tﬂée ”§er°iaf%7‘ﬁ‘?s@9§.‘laf5 geer €96F?Pé%f?fé?§ Piegpration

i ncrease sensid Wmlgmoaéiabkttlfmmteg @Y aptndica preseattrediobdi@iegnppasses) at the

expense of specifi ate | ased. Thus,

it is typical to oﬁ115t rﬁm\%n ﬁggf%{t@h@?m@@ﬁ }thF”t’ %%Oéis H%ﬁk?@g@ﬁ%p@?%'“ a
'repeat edl y r &4Le5d ample, pomarisingrlegst hajelowirg siems or nore runs of the i rmunoassay
on the donated sanpl e. JpueVas f 0si Ll Vit the
AT rmag%on teg{mls " %ﬁggl é%blcﬁda?&al %ﬁaﬂi’fh dgﬁrﬁﬁ?}&ﬂoﬁ)&mg smnglgzofec' VEI!J jﬂ/ .
insure th no fal se- pY8iPENsAS deﬁ%ﬂﬁ'ﬁi’%@) paferablycip arfimmaliidd formtuncteh@prewapeqmsc@orsf

sensitivity. Therefore wihe apwhb fonfaidni P ifﬁﬁh@%plepﬁiﬁﬁfn sg@ﬁ t!d@or#&%m@én gnt
invention for El and E WI lﬁ'ﬁ be ver advant ageous for 1n F g e or

specific oligoneric e %P%W&Pb Hen Wiiep & @I@‘@““ﬂp‘a’@ﬁ@ﬁﬁ“é 3@@@@%"‘%@1@
solid phase sel ected caatreptacndihmd\miznmaw@srarl c or glass beads, nitrocellul ose,
m croparticles, g weII of a rea ction tray, test tubes and magnetic

beads. The si gnal enera V'Hggun%g?%?)rﬂﬁ%e &an include an enzynme, a |um nescent
cormpound,3®& chr orofien, isutelndi badtiune wingaven foman dvitl. RlBEIBIoL BABRBS eMth said

conpou nd.  Exanpl es Of Hetd oY nt|b5lﬁals @fﬁ é%}\]l@gtleé th'& de%ggbﬁe%gg n%er a;ﬂpropna{e%oef\aalt%gsl sh

per oxi dase and bet a-gal acto ase.
(iv) detecting the presence of sa!d immune complexes visually or mechanically (e.g. by means of

densitornetry, flucrimetry, colorimetry).

Alternalively, the present invention also relates to competiiion immunoassay formals in which



of enhancer conpounds include biotin, anti-biotin and avidin. Exanples of
enhancer conpounds bi nding nenbers include biotin, anti-biotdunead@@Savi din.
I n order %g tﬁl ock the effects of rheumatoid factor-Iike substances 30 the
test sanpl 0 %’055315‘] ected to conditions sufficient to bl ockP¢HEPRHP %‘ét of
rheumatoid factor-1|ike substances. These .conditions conprise contacting
the test sanple wwth a quantity of anti - hufan lgGto forma mxture, and

i ncubating the mxture for a tinme and under conditions sufficient to forma

reaction m xt uriecopriaty ptcdusadiysdfieddinga lol specifid sligemenforofel &2 ARYP Eflanbig oty @b Pn’ot@ziﬁ%eas

orotei ns. or padrae AaRas A B el b Rl > Bossorone oo Bstes
PCT/ EP02/ 00219 prgggitiHOtlagicahgpimgle.or specific ol i gomeric El proteins as defined

CT/ EP02] 00219 » _
(reatrent (for st ARl Y b R0 ho PO e oy OB

i nfection Gonptdogsatrgmpld, epapidsiagi ng a bi ol ogi cal sanpl e from a patient vm th
Bﬁgg’;' L'()ﬁ dlct : BLEC;: ngmwnét Qaﬁ@ne@epn@t{ ?ﬁar%thlpcﬁoasﬁonl a2 %Iued a@ o (??f? %}Eﬁ%'bi@%m with
renovi ng unbound corrponeWteSPCJ'Y?,eaﬁd@ﬂﬂf geptidesdrors HEY aneitter tygﬁt of HCY, armﬁa[qbpre@ﬁﬁ&mt prdtefms sai d
(inbertoron) therapy). nofs forrafmaicsts S e hIEpERH SGoion rironss
prognosi ng the response ¥ e tmet!pne. a5¢ evenmpregefonntiplod @atnd tia sank eertigse sipof
the anount 1gnti-El tit er%uﬁ@&@%ﬁoﬁén@ﬁbbe@sa@%&oﬁczr@valtom eﬁatbﬁébrgﬁé readtidn B mr;nt

and/ or during the course of treatnent.. Pat rease of 2,
3, 4, 5 7, 10, 15, or pPst BPALHYpS Aoreeides raththe enthoriptoagaipst HEY: eresentjin heabiological
anti - El titers coul d be gg;@;m;l uded to be long-term sustal ned responders to

HCV t herapy, nore partlcula g mterferontheraggw is illustrated in
the Exanpl es section, tHE&E" SI% %eal{np Hrmupe complexspipmprEn Yrspeding Bidiap refcin, 15

prognosi ng | ong-term r espabs elsdiiulifgh iueabd®Eihing 200 lntérﬁ?etétlf:rﬁ‘c@@:dé‘?o%ferﬁﬁg the HCV
Hepatitis virus di sease artlc larly the follow ng El

pepti des agsl isted in Tagsnofb,{peégwpté"a([fe(f@%ff?%t HRasefeLnging Ha%‘*’l’“ invitro
moni tori ng HCV di setsdnmpinoagay guiosls acgonmrigeo the SRR SRerlidd uiRd efgleer QiaciloRBhdTE Nt

i o ot ds 161105 BRI ool iR sl Spehies) st e £7)
spanni ng am no (%J@ ol apeqifgBigoraerip dr@einst redognigedisl antitedjésdmihe sth fr&bindvidkaA9 inteEledNEh BE) It
SRAN 19, A 0o Bl 285 bkl Blerhdife 354 SN AR 1088 a7
B), 1bEl (Z£Q I”fﬂ aRyeymymgtions oh sinelern srasfic Wigoresds anligensThetHEY E28nddR2 afifigens efgtheomesenf V1,

C1, d V2 I n i a
spanni ng ani no "???d”gm%ﬁd"é“ B b it oty 1P e M s
spanni ng ani no®4¢y @& Fiatdgnagices theHCY ﬁ‘@fG‘EF“O@heF}“@lewd bepritegpeadayted. A Rmmas 5

(SEQ 1 D NO 68) festypet mdﬂgesamsm,@ isaet tde&nt%’e’rﬁs doRtacRd ithQfe Haéy%or%oneﬁt%gép&@d ofkcdntanig € O
be under st ood ﬁé‘v’:\ S £ dt g[‘ﬂa t he above-nentioned peptides al so
fall within the <8 gﬁtzge% un er condition tpefmlt the aanen to bind to-any such aritibody present in the companent.

25 Such conditicns will typically be physiologic temperature, pH and ionic strenght using an excess of antigen. The

incubation of the antigen with the specimen is followed by detection of immune complexes comprised of the
antigen.

Design of the immunoassays is subject to a great deal of variation, and many formats are known in the

art. Profocols may, for example, use solid supports, or immuncprecipitation. Most assays involve the use of

30  laheled antibody or polypeptide; the labels may be, for example, enzymatic, flucrescent, -chemilurminescent,
radioactive, or dye molecules. Assays which amplify the signals from the immune campiex are also known;
examples of which are assays which utilize biotin and avidin or streptavidin, and enzyme-tabeled and mediated

immunoassays, such as ELISA assays.

The immunoassay may be, without limitation, in a heterogeneaus or in a homogenecus format, and of



of the present invention. Said smaller fragnments can be easi IX prepar ed by
chemical synthesis and can be 30 tested for their ability ol d in an

assay as %63%/1)5%943Eb0ve and in the Exanples section. The gl;([eﬂlgi%whﬂ ention

al so rel at'es it for nonitoring HCV di sease or prognos esponse
to treatment (for instance to interferon) gf patients suffering from HCV
infection conprising: at |east one El prot e| n or El peptide, nore
particularly an El protein or El peptide as defined above, 7 June 2005 WO
02/ 055548 PCT/ EPSEIL&H® wgpettyaives. Ibtelceneneis bmaptrmeypemiderdwesly oy i ooidrrpgaici ng

the buffer enabkijng totfﬂ@at@éeﬁﬂﬂéndﬂ%f hEQMbiE R b t%etbgl%p‘éﬁgéﬁgér ﬂﬁlﬁ”‘?mnp éﬁgmpzes of Eio@rsupp% ans

pepti des and thﬁ anti-El antibodi es present ogl ca
for detecting t @C?”r?ﬁﬁﬁ%‘éa’%ﬁ’ﬁsﬁ“”@?@é%g !f"UT*Q'i’é@"FiOhmlﬁfﬁl@f‘frﬁﬂ @@bmlm@l dhiorldduergg in sheets

reaction, possbrhhigfoied i), @ayswquf&t@% ﬁ%@d&g‘bﬂﬂcr@@ﬂpl&e@tp@igﬂgﬂe Br%@ (kﬂ&v' €

for |nferr|r%gadec e@s&%of anti - titers durin i"on o
treat nent. j gigingio Ries SR8 8Y/an apmbianes ictzgied feess, eﬂhch Prateidl Aﬁs@b | E!Jesxample

accor di ng to thmnpmemﬁolohmva%mmn%@ﬁuc#@@e i8t8:hr 0.5500cR :
noni t or/ pr ognos%QHCV tr Ht as indicat ég ab(r)ve T pmﬂgﬁg{%&j@%@qﬁrﬁ%&gr

peptides because & E%U“?Cﬁ% 'he, ARgradRAsOus daeat eyl %@P@fécqmﬁm@dhﬁp@me@mwlvpmdes is
anti bodi es to timialytwashed dec\epamtng Geom thelidst dampld, Andiflor 14 RASHS HAAHY aRBNRY Bhtn

that it m ght Sq!a“&%gaﬁ#ém%ﬂ‘”@%‘&ﬁ?ﬁza{eﬁ:’(ﬁm{}”&thc rtain epitopes in the E2 region

whi ch woul d al so an test for nonitoring/prognosing
HCV di seasé? The pr ds®ninogemuue fotmab the tebtmmpteeé 1amlﬁaad With trd c@%fn%ﬁ&hﬁh@en@&%@&ﬁoﬁ or

detecting one bi ol ogj cal
sanpl e, grgmr e ngl;O'E %&ﬁ&ﬁﬁg@fﬂﬂ g%’%‘%ﬁtﬁl PEA ?ltﬁtﬁg'éﬂ f‘“@%e” 5’? boijlfém‘ﬂﬁxﬁsf“@'fz'éad fofg e 5
of HCV to be o@thé@!défdlandmmnhvetdmlalafodheeemaa;eﬁ@mman corrprl sing at |east
the follow ng steps t.ac e to be analyzed
for the presgnce gf Inl—? nga?]dtfl& H ﬁee&sdo{j}? 0@@ alﬂ%bg{l’egg t%o@@oqggﬁ'gq”c‘fﬂpp&eéﬁ’s % 9)’5%%
with at, | east dFf8icEf. Tigdagpe @m}bbhf%d E5? datevoliniog WHEWEE Jabgledodntbienogersio O Sintt-Hugds  or
at |east ope Ofanibifs E«lmcrpr(eco&%e R& QﬁltPﬂ%nca%Twsén‘ldoﬁ?ﬂﬁmilaﬁd e Eonergule?t?%mnglbn Wil &

preferentially in an imobilized form roprirate co i
al | ow t he for nePTRSHveSpmat. 41 amaysi e ensibgsiein the fai“PIQ is Mmﬁ\by meonitwingdiepaTipetiive effect

conponents. 20 ofink biddin e klbmalnélﬁ: di lEB%ledi FBARRor AT RIEARS a@og@ :iﬁg mﬁk@ h

het er ol ogous anti bog E gn het erol ogous ant el ng
conjugated to a det ¥ m?%“ﬁ@?”s'ﬂﬁ?&wcvaaﬁﬁf’@ & easeberdpatiive pesays. Hejamyunt of

?Zt SCt Ib Sg t hﬁsmﬁmmmﬂ a@ albteliel Bymisl@f gﬁ@ér%?ﬂﬂgﬁfdﬁsl’% éﬂgr}]g:jﬁﬁiﬁt?fglrn%?#ﬁg he
presence o one&ofﬂg ?Snéle‘ﬁf@ %@P‘?ﬂ”%ﬁ cragex f“gypl@@iﬂe%%s@ﬁ? oqniugsin of #rti-epseesic)@ d

bi ndi ng patter nompg@dmhallaéelteg abenzumredidelst ood t hat the conpositions. of
proteins or peptideg ayﬁﬁ%oér&lpl apcln%r %Etﬂ@gn as%aé Ofrriaf:‘l agrgagtltmiq] " le t%%&{)@@@ﬁpd

type-specific envel ope ns or
i nvention furt Keantpogy f@fmé%nEhN@'k fat Rrﬁtttplta‘t&;rfrms @e mmgpp pragpensta ar@irfonm‘velbls e brdigi ot al

types of HCV Br'éﬁiﬁﬁ@ﬁnd aft- @Vgﬁh?ygﬁgbr&@ﬁt inFRIRE ef:;m%ﬁorro%sﬁgn?egtll & is 0(% for

detecting the anti bodies to these serologica rising: 30
- at |east®*%one EI al@r BFFE@Q‘-‘X@MF@H@C'ENPEZ” particle @gfwnabwﬂ () assays. BRspaspdys deyseds

defined above, for the detection of antibodies to various antigens when coated to a support. One type of this assay is the
hemagglutination assay using red blood cells (RBGs) that are sensitized by passively adsorbing antigen {or
antibody) to the RBC. The addition of specific antigen antibodies prasent in the body component, if any, causes
the ABCs coated with the purified antigen to aggiutinate.

30 To efiminate potential nan-specific reactions in the hemagglutination assay, two artificial carriers may
be used instead of RBC in the PA. The most common of these are latex pariicles. However, gelatin parficlas
may also be used. The assays utilizing either of these camiers are based on passive agglutination of the
particles coated with purified antigens.

The HCV single or specififc oligomeric E1 and/or £2 and/or E/E2 antigens of the present invention



a buffer or conponents necessary for producing the buffer enabling the

bi ndi ng reaction between these proteins or peptides and the dune 2066

anti bodi es present in a biological sanple. neans for detecting the inmune
conpl exes WBOXBH54% t he precedi ng binding reaction, possiBIEER2EB2IEN

aut omat ed scanning and interpretation device for det ect i ng the presence of
7 June 2005 WD 02/ 055548 PCT/ EP02/ 00219 2B one or nore serol ogi cal types
present fromthe observed binding pattern. The, present invention also

relates to the mmsanfof aonruapﬁonaﬂeplmes il Qfpiealin b@@ﬁﬁ&ﬁg&! b kR MorRSor 48k R8sk ADANE.
for Plrrrmblllﬁ% strate and incorporation into a

reversed phase a f ow'ﬁ)'ég'g‘gym iR, poR AR, POy taipersy he rF*I’fPrH%Y PrYiem e aiepdy
paral l el |ines f@mlfcilora {regild aid/s wapive)t absleddntibady v&eﬁ%aﬁ%at&éqinte@ihe £aRE and signal

dof i ned above. Eormnranss R s A BN B e oblauRl solom ey Prgbotar
HCV pol ypr otei rﬁ“?g@ynﬂmbﬂ@if@ﬂ}@ounﬁ fo@ sclidvndttriorsetatae whcepetsek bitdngit P heS@M Instructions
i nventi on. Thg}@ﬁ @Jﬁl@rmape' R Etp)qorgd}rgl?@ La%R aay/ 5 uglﬂ\yﬂpedrﬁ@degu“ L ' ng

reconbi nant H Si n%lﬂﬁ or specif gomeri’c ins sel ected
fromE and/or E2 a @PSSHQWEWII@MMIN}@VMQ@MIuafnm dreging hidic@ldul&@dpdﬂaﬁonafa

reconbi nant pr ageE Som Q@H@Bténﬁéltpﬁfe&%m@% l'aéﬂﬂ%srﬂé ,ﬂem% { ' Ergpéi%%gl t@ef éi‘ofg IFIPQI de

bond cl eavage or reducin ont act 1 ng o
i nvention nay FETRESE e @@W‘ epu AERsting pody Faponent geipabieblaod orraéndzburtaom@nembfmdi tha ons.

Pref er abl y;10t hengitigttbding @l@od%ﬂﬁbﬁfeaﬁd/@%?mt@&%ﬂg dﬁr nmgfm}emo m’c 'aﬁ gﬁwr% 0?1(8 20

preferably in a concentr%tlon range of
MV nmore  pref &PABT §pmeendiCy S“E‘W'E?rff/la“VA?“ﬁ@Pﬁ‘éV ﬁﬂﬂ@q“yDEIeﬁihﬂaNl‘ﬁihguhﬂriﬁl\f dﬁtbddv)nidCV

cl e?v age agﬁl_nt anigan chiiplefes d@hﬁe@%ﬁmsuiﬁdﬂ B re@SngEBBRH SRS m‘éﬁal'o&i@\ti Pis Bo bI
cont ai ni ng ine as_a maj or conponent), preferably
at a concentr g?“l(égdﬁx%?"l’\l&t am@?ﬂj‘ei'@gg Eﬂ’ﬁl’xlév Hieref®Fy at a concentration of

3.5% M xtures of detsssgempbsiiye re‘hctmﬂtcﬂﬂivl-ﬁe arﬁﬁ@dﬂciaﬁlfe%ﬁﬂl@{g%pégﬁe%n%nﬁw t@l@ssén5
reducing agent g, nbodi ment, di sul

reformation is pre v OﬁQSE\ﬂOS['HVIeS}r%{ Wpﬁr%ﬁ%g@%fc B RETeRIUya gfdond for ”?d?@ﬁPC@E o b"md
N- et hyl mal ei mi d@dUGtNEem blapd transidmm Mg, Rectdr &K @drfunogibilindeifl) SdRfilgeskieab agliagent

t he di sul phi de ke H condj tI ons.
The present | meaei Bl By sl 18 PRN R Bbt e v PieRael e Bhe e
further invol vidkgrdsiye ek Immsmm dip's typical \psinip glefer e Genther Mﬂmﬂg tode damel o afe2
and/or E1/E2 e’ﬁéﬂéa%ﬂlﬂei&@xeh@%lbsxtﬁﬁll l‘kvéor rrBegtrantQ%f héwioass&ry %g&r@g%wi%/s

bl ocki ng ent 20 such
envel ope t eFITEMASER LGV inpsityiy, the &Pﬁﬁffﬂﬁt@@lteﬁtwe tsireh foaraﬁebjp mtneaa speafibity (to insure that

| ecti n- chr onat m:gfaladqiasmue Splbs 88 cdnﬁm&d) br &@&%én@e Ef"&'ér%lﬂiﬁ %Jré‘é?l% thBX aR@ns of

i mmuncaf fini ty EH nti-El and/or anti C m)noc
ant i bodi es; 3’ preserb NENTRR fop ! 7R &2 &I"é’ﬁul"ﬂ eanipasend dor wiﬂdmg amgm ® ghephri de

bond cl eavi ng asg;mmcenx@lnpabrotera@ntmv,dram@é@gaaéol y also in the presence of an SH
bl ocki ng agent, recovering the reduced El

and/ or E2 and/ or C%Eic’?%'\{??éﬁl Beﬁ?éte‘JpFaBt"é“i“?Fs p%’;‘?‘e’&e‘i‘ folapst heads; aipceliese, opierenaiies | v .
addi ti onalddy byicrewelsuhsreatioe iy, iét kibed and| vEMRicHBAE. TR R @@Mn@@qpcg@%{ Eﬁdueganst ep.

The present i [ onposi ti contai ni ng substantially

i sol ated and/ gér(1 %@%raﬁﬁ?”"ﬂ%&\[ gﬁlnﬁaﬁ}gg@%e@agﬁm gmens 3ig %?haalum*@é%ﬁﬁ?wawﬁ HCV
singl e or specPRTRiEs glefzgoatiseide alkabine phmisihetasathoremadih mmﬂdawa@a marg‘élac&)ﬁd!a%:'éﬁdplefsr om

Ei and/or E2 @ReHaRE cghp{og%s mm %Btinhgn\{%fot raﬁ& %Vluﬁ'\b @ém g5 CE ﬁlghsar?clﬁ al e%ﬂdﬁgn%lngl_lcv

nmet hods descri bed herein. referre
envel ope pr ot eTeTEerypclug pistin W@ﬁm ﬁ@rﬁwﬁfa{ﬂ@fdb'é@b*pde&qmﬁ%sahhiaumatoacr fentvolidsubstandes,

manmal i an 30el |5 tesh tble @.%ub]eagd Y R&nitioRd &ificidnEH QI RARLy ¥ %&lﬁatto%%icloﬁske ;Eps?anngg esent

i nventi on pr OV.lJ des reconbl nant vector contal ning
pr okar yoti c, ﬂ%sglc%?@p?sc’compnse contacting the test sample with a quantity of anti-human IgG to form 2 mlxture and

incubating the mixture for a time and under conditions sufficient to form a reaction mixture product substantialty
free of rheumatoid factor-ike substance.

The present invention further contemplates the use of E1 proteins, or paits thereof, more particularly



or viral pronoter sequence and a nucleotide sequence all owi %g t he
expression of a single or specific olligoneric EIl and/or AN AO5Et / E2
protein, e conbination. In one enbodi nent, the

sequence o‘?oggﬁgssgct or encodes a single HCV El pr ot ein st 3 ﬁzﬁgthe
regi on between am no acid positions 1 and 3282 and ending in the region 35
bet ween am no acid positions 250 and 400, nore particularly ending in the

regi on between re p rab in the
regi on between gg\glkﬁg!e%%fé@ Oliﬁﬁ%}‘l}lweﬁygﬂ% ﬂpﬁbweh@{)ﬂl Xto g’b\ﬁg'&ﬁa@&'. de
sequence of t h&oWpesEg Be reenoese detsataed iferdisienc-@V IMEdfergn) ditpetienis suffemg framgHAVrinfdclve

regi on between @dﬁgg ﬁ%am d positions 117 and 192 and ending 7 June 2005 WO
02/ 055548 PCT/ EP02/ 00219, 29 in the region between am no acid positions 263
and 400, nore particul ar Iﬂﬁjﬂb@mﬁW@Q'Fﬁ*ﬁaﬂa@mégﬂh@\hﬂﬂbhﬁmmmmlm a0 B pr@&0or 2 and
326, In yet s;anot her enbo :

encodes a single HCV E g!g%ﬁ?g%néh&eggp ‘?F%Adm QJ%&?‘ ?@%ﬁﬂg?& arﬁhmwlggs%ﬁ&ﬁpgg

hydr ophobi ¢ domai n bet we BROHB Yoewndergreeis t o 293, plus or ninus 8 anino
acids. In a further - embegiiRiihe sk BRIARLAGH & Sro i 868 Qe LiiEy HREL B
encodes a single HCV E2 Erotel n starting in th I on bet ween amno“acid
posi tions 290 and 406 anHe @HER Fhdterieien Hrepy, egi on bet ween ani no aci d positions

600 and 820, nore parti Cm:brﬁd’nhg/the lﬁhtuﬁﬂ EolurktQot HEY disRe, %ﬁ;ﬂégﬁi@m@lﬁé WEBR: RARAhdnORS
322 and 40 even nore p@ﬁf erab tar i on between gOSItI on

I N
347 and 406 and nost pr vl°9 Q?Stqgﬁbg‘?"i‘f“f“}q@ F‘@ﬁ%ﬁ‘ﬁ“b‘é{d\ﬁﬂ@ﬁab Rl BHns
364 and 406; and pl’eferahhm‘leremﬂﬁon@nr@theaﬂyeoﬂfeatm@m no acid positions 623,

650, 661, 673, 710, 0, 746 or 9. ect of t esent |
i nvention, in one g%‘% SrED @ deemire’ ﬁg gqﬁ é¥ ﬁfab')&*reseré}tﬂw%ﬁ‘mswﬁthammai
3'-termnal st oquﬁ-Eidlt(srcolmbmrcaiolh@d ki mkcegitertnosuitditéd naap&id@@tali-{de thsreﬂuﬁi?d:;ﬁmcuihﬁi; d he

vector further ; i in. cleotide se nce f her
cont ai ni ng at e{&%ffg%}%& 1% IIEQmﬁ%de@% selqzl[\{ammIns SEHP%:HH? neg éfoass%lﬂg?g v R &5’

hi sti di ne é8dorsotpsietdutg- tsrmresewnm tmkﬁN Irgatrten, ot thieatmenti HapatitieDiinstiseabbiegeve@at or of

t he present |nvent I o erein at
| east one of the MQIQ &fag[%ﬂ?gﬁmgﬁng%%%g%%ﬁﬁs a 0&@95 E?rgmﬁndqg%n“%%}f%" Vg has
been renoved at™a @gﬁ'ﬁﬁld’éqaﬁﬁ QB BENC$Ng\ies| rEspTpcio p)iG@S)ematﬂrenhpépmwr@rsuff@rr@\imrdﬁs\!a
nucl ei ¢ aci d caomdeghni Nng any one of SEQID NGs: 3, 5, 7, 9, 11, 13, 21, 23,
25, 15 27, 29, 31, 35, 37, 39, 41, 43, 45, 47 and 49, or parts thereof

The vector of the i RUSSEIIMNGER)sHEREE amngrds 1 700 e Gore/BA Yt fediont | de sequence

cont ai ni ng2a nucl ei E1EEQ.‘BE@I@R@Sﬁépﬁhrﬁh@a@@!@d&%t@ﬁ%ﬁﬁ&ﬂ oG8 3, 5, 7, 9, 11,
13, 21, 23, 25, 27 7 and 49, or parts

thereof. The corrposFﬁ?scﬁFQE?lNQ ?Pispawgw a?'%@@ﬁﬂz?@ﬁthﬁf Ve Fraien (eRBore B ns
reconbi nant HCV envEi- HBSEpImcegr@ammmOMywstobﬁ@ﬂhe@(pﬁv@@cﬁn%ndgés are the

o ovi dos a host cel 1) FAdy NIRRT O5F PELE B eLibnb Pakl il Gme”

descri bed herein, (sbniinisgapitepbB), vect or contains a nucl eoti de sequence

encoding. HY B andon &2 S0k B2, BEOLS AR, doser  bed herein in

addition to a regul ato seque e’n and capabl e of
regul ating expr essi BIB34HEQ I M2E7HOWNEY aming doide #13 EA32ahibe ©01C4 EdidrEhitge 8) ei n.

Nor eover, the  pr esentssluasnd AR Ay LIS, A8 LRI ATl and/or B2 and/or

E1l/ E2 prot ein expresse e inventi 25 The present
i nvention further pF‘B‘?lbﬂ@éer%Po‘h‘E@ Broviler Gaomenisstive) aprveimentionesi peptiden dlscrdithin Wi seage t he

fol | owi ng st epsf the [HaciinRBliod Sﬁ@%&all%ﬂa@meﬁ&aﬂ%@%ﬂylﬁr%ﬁre'a%ﬁ S}leﬂicé’!\@nﬁ&sr}ﬁ@capﬁ@ n
transforne%)wrieqdj g\ ﬂ:g ant vector as describ herein in a suitable
cul ture SEY F’h% 'RB ‘5‘%‘%’?%S‘r?ssé\fasld?ﬁaé‘ad\?@(‘f‘?t"’@i““W%@@WP%@“sequence of the
vect o][ asddﬁscrl bethe bﬁeﬁl&rﬂ;ﬂbﬁﬁdﬁcﬁ rela@4Ab & R SroREREHaV lﬁ?fée or'pbséaio% Heh& onse t?(
transformed ho refera in t nce of an group bl ocki ng
agent, such asﬁg‘af{'iﬁéﬁi f?{%FtEﬁug 1aigegR) %Wﬁsum?”gﬁ E‘E Y HFPRUPEHSE envel ope protein
by affinity purificati ontidaytonepstenbr 5 peplide Mot antgary &1F ipBieid o1 gdplida amdeed aphy

or immunoaffinity chrongﬂ %raphy using anti-El and/or anti-E2 specific
nonocl onal anti bodi es,




said lectin being preferably lentil-lectin, followed by, incubation of the
eluate of the previous step with a disul phide bond cleavage’ dgen?005such as
D TT, preferably also in the presence of an SH group bl ocki ng agent, such
as NEM or "E‘i’B%’?%—S“SNEM and, isolating the HCV single or sp¥eiFYRO81Pgoneric
El and/or E2 and/or El/E2 proteins by neang;of gelfiltration and possibly
al so by neans of an additional Nit'-1MAC chromat ography and desalting step.
35 The present invention provides a conposition containing at |east one of
the following El and/ or EMESpeqmaments negessary for prageing thy s sweiing pepirding deaelipd no
acids 181 to 200 of the getiegyHabe pMleind & EHotEs andhe aARE1(aRBSdet AbsDiEh RdogeR@RRE NY
am no acids 193 to 212 of t%& El ,rﬁ%l“on, 7 June 2005 ,02,/_055\'-!;48

PCT/ EP02/ 00219 30 EI - 3Beaisipdsieciss RmauR cllpisisn e ‘e nrsedagtindias reagiont o 224 of
the El 112 region (epit ogesiihisoan kiomdbdScAnig@nd iR bvice RAMMNE DdedBdsdQ aiCi ds
208 to 227 g)f the El V2 f?ﬁ'%i (an.&fg{()api t ope Iﬁ)r | bE1 (SEQ I D NO 53) spanning
ami no aci ds® 192 to 228 of! "B WEHeRrReeEen o regment g \2 regions (cont ai ni ng
epi tope 8), 5 El.51itiSEQuidbsidiDinaalo Z2parinbrageptides fordhg todkR pdRA: inleation 24 bofsed he

El region, Et-53 | D /), spanmni anm na i 313t 332 of the Et
C4 region (epi go o?)(((éﬁg%egrefiﬁo@g%%@%ﬁq@ﬂ%ﬁ%% ass'ﬁaﬁﬁ?ﬁd%a'e i?ﬁ{hﬁ% B{%‘rﬁs‘” Apes
344 of the El resgisenso Enanti-67ewk dERaS h Ela@oh D aNdER]) e paamCn gitigns. he tatd d
positions 397 Gl Bhedkd e Ffish GbQR L ALER énzﬂ{%ﬁo AL Gon i i 80 ( SEQ

| D NO 73) spanni ng am no acid BOS%I Ons %’ ?o 58"% t“ﬁrek\if:egmr"‘@ﬁi%"ﬁ aiso .
(epi t ope ,  Esyited Br s inERte Br nieSEDYpMIntdBy 8G) disssanni ng positions 583 to 602

of the E2 region (e B = I

posi tions 595 to 614%@3&? ﬁ@"f'z"z” a@éé?‘%ﬁ"f%“’ﬁ“&%%ﬁ@ mc@ﬁf’ﬂ?‘ﬁ@“@%@%%&q ID
NO 881 spanni ngCHRERAtinghlodatrartls. eegartitiar Fredefsging astfiodes oitegiferapmesy HOVIIBbeENY
178 or E2-17B eeﬁ@@;&o%ih%@in%ﬁaasﬁg@mwcagpﬁ%%tléagt%ma@ﬁ%gstépp; 566 of the E2 region
(epitope D), Env 138 or E2-138 (SEQ1D'NO 82) spanni ng posi tions 523 to
542 of the E2 regi ofi (epPrasie heyidogicarspanipiossized iprhentesotns offiCh wierdiss dhone or
conposi ti ars cont ai Ni Ng aord QABEicaPPERs,Olith tah Radt Ghd GG FdioC 8N kb MBL#00 N

epi topes: epitope F recogni zed by ponocl gnal_ anti bodi es 15C8C1, 12D11 F1,
and 8GLO01 H9, 20 epi t FHEPOROPS Gylfish &8 hife b b E? Bl capestiscly defiassiabove,

epi tope H (or C) recognigztebnialy nmimedicaaim @ed kjdashe Sondid@3Bh afth the LHIGRR of
epitope | recogni zed by nmonocl on%l anti body 17F2C2. The present invention
provi des an El and/or EZ"¥PEEFTRE* nonoci onal anti body raised upon

i mruni zation with &) conpmsinguhomd egnpahescri'bed herein. The anti bodi es of the
present imygention be i icament, 5 for .

i ncor por at ;bon i nton@% imb%@gstgea@{ W&%@%F’%ﬁé@@%ﬁ”ﬁgg‘iﬁ°°ﬂ%? Y Gﬁn‘% 8&' Y B
or E2 antigen, for progmeeblegyremibeiesticngrotifgaie isedseabaisbd oder kipitt amdijoys, The
present invention pgPVi ; i fi

monocl onal anti bogypasqggfg{?%etggg%%g% g?ﬁh%&"&%’é&g%l grrngﬁ}a@%ﬁgdfgt %’ﬁ"eans oo

i mrunoassay kit for det destomgioyimely, eporimsry)aand intpaings the prgvenae ok onepr anseer B3V on

of a kit for prognosi nglsmsich 9eds fese@forieoslhaRRGSH fem! OF the preparation of
a HCV nedi,canment Tne, pr esent ?!ri]vﬁernti on provides @pmg{nhod for invitro

di agnosi s20f HCV ant FdoRe prEge e e somPaiewsgl eRieng gingsplides used in this method are

recambinantly expressed type-specific envelope proteins or type-specific peptides.

The present invention further relates to a kit for serotyping one or more serclogical types of HCV
present in a biological sample, more particularly for detecting the antibodies to these serological types of HCV
comprising:

30 - at least one E1 and/or £2 and/or E1/E2 protein or £1 or E2 peptide, as defined above,
a buffer or components necessary for producing the buffer enabling the binding reaction
between these proteins or peptides and the anti-E1 antibadies present in a biclogical sample.

- means for detecting the immune complexes formed in the preceding binding reaction,

possibly also an automated scanning and interpretation device for detecting the presence of



30 containing at least the follow ng steps: (f) contacting said biol ogical
sanple with an El and/or E2 specific nonocl onal antibody as e 19984

her ei n, y in an i mobilized form under appropri i tions
whi ch al | %ﬂ)ﬁ@ﬁ?ﬁlgr mation of an immune conplex, (if) rem&g(ﬁgﬁﬁﬂ%ﬁﬂd
conponents, (iii) incubating the inmmune ceoppl exes fornmed with heterol ogous
anti bodies, with the heterol ogous anti bodies 35 being conjugated to a

det ect abl e | abel under appropriate conditi ons i \(/v)%bdg.t ecting the presence
of the inmune conpl exes “RFPLTPR EPoL5H VARS ERSERTELYS Poervaqpodit PRttt i nyenti on
provides a kit for THei@Emivahiagab RRiephes ene: @pitddiChoentongeiis apldsddbeifn a

bi ol ogi cal 7 June_ 2005 02/ 055548 PCT/ EP02/ 00219 31.sanpl e '
i ncludes at | e'é{@gb“‘ﬁi@of‘ﬁgq\ﬁ’)ﬁﬂgﬁt@? aratmccrrpéngg SR EFeC T }Hﬁ"d%%o Ek Fr}é’\@%:bmm
nmonocl onal ant iraayaiciss phedid inedm@id a stie supgon sucpasefmembrie g, for deleminmythépréstreea f or m

on a solid substrate uffer or onents ne [ C ' he
buf fer - endbl | R UBRAPNGY Feaiin Chraat Re i eseC Rt aan Pl S Ay
anti gens pr esefum dher K8V plypbteigiegiat alwdaspii, thearege of bptrésenhialebiyn.a neans f or
detecting the inmune. conpl faor ' ' Wale akdichon. 5
The conposition of qﬁ%’é"‘”ﬁ%&@%ﬁ?’ Ovﬁdérg\\algﬁig ‘Ij %ﬁurﬁa%%%ﬁ%%?%ggk&gﬁcgﬁagk rf%ar r%b of a
medi cament . Theretghe eelsesd from B3 reiorER sefor SHEAPERSIMIE hvp bgreriiesd By recinROEES ped
herein for usecisif conBHsitErofeRd with NaRUIMIZHoRGleBage dTREMRYgentpThe Eostactl b yie iethrrkoh s,
agai nsf[ H% Cﬂmgnltio Imny%e gg@omhﬁgrrﬁwd%ag@@ reﬁlf:ixg%ﬁgifio}(s.eﬁ@%&%difl\ﬁ)hidﬁ ?ohdiieavage
conposi ti on bel'ng  opti onal | y ac&orrpam ed by armaceut 1 cal accept abl e
adj uvants, to pebediseeinhiOT iRl inasPehiaien b Bp BeWFeeRpx AR P B TBF ovi des a
met hod of usi Ngetddigo. DOMAMS hitbrha®aly, ha Ssuptais Gohd dasehe Bt Biys a dextent Sid aqFmgipadt | on
of 10 a vaccipe,for. i ni Z| 3, (T : i-RSki 1 HCV,
conpri sing ad m&ﬁcp'g??"gﬁ@%m%@% yg%@@gﬁg%%%ﬁaﬁC%QJS%?:EH%@%%??’%?W\& "
optional |y acclbiieriesutesyy ssisereatition ot F e Mifups ddelewraisisynbidederd dersaat 8ens #8% pr oduce
fan i mmune s p@ﬂh&@ageﬂff\ﬁby B BSedat IB }Jr@Vrﬁb&ﬁrﬁeﬁl,WisWiﬂb\bbrdEé&mﬁtior\flaﬂ@énfé@wmﬁmgmibf[ ion

or i mmunzing ma ref er ns. .agaj nst c s an
effective anou ?C'L’T“gflger& S%%%Sﬁ%‘?’?%@'ﬁy@%ﬁ%gpeﬁ?awg&ééﬁpéla prg%@/ g %@énf @%ﬂs@ @P%mﬁg
conposi ti on asreometisdydoiieddy bseef by pii comsiins onal | y al so acconpani ed by

phar maceuti cal | y aceg&paihiod ditnsandeSs meh&l :dRQie0lPa Bitled iddhinghe ilkveg ppes ent

invention may pe provided jn_a formfor in vitr ' .
anti bodi es pr gﬁg’%%‘?m?“ﬁm §1 "’B‘{/‘Jb%zc?&{mééf&? r‘a‘ss"fgg‘.m%8&%‘%@%%@%%&%&5 ]fll_%}\&m%?gg%
provi des & Gret hets bithviseiemdaiNERY reepveringaaid ieyzavelepy pritsins bifaiity pugfieaios e4ch 38 By MeRIS A
an: ! Eogi es pr e@@mathm&éfbg@pnp&ugalalggimqeadnlcmei@taﬁw,arhdm@ndﬁgﬁdﬂﬁ%ﬁm us?@;\temrimgnéa@/
anti bodi es present in bi.ol ogi cal . sanp| e.usi he kit i on
to di agnose Hd?ecﬁﬁ‘f"’l"%‘?)"(aﬂﬁa@%d‘ﬁsr éeg"é"rl&m cl'eﬁwngy_ 15’? %%@5%%5?” ggnﬁ$'d§9 "%tljeclé:\ﬁg %aggh\{rret hod
of the present asiDil erivrdblprisointie breseasof 2ntSH blesliegtageptisich asHEW enRictiEN edgsoverpghe j )
con]'E act |b|ng sai dadgdiel a@tg:ir F@hdfuﬁ@@én@erow ptogéinﬁay Mﬂﬂﬂ@&ﬁd_tobttﬂﬂllyadﬁiﬂdgﬂ?lgﬁEUW\A;?ML ei InI
prefera n an.i iliz or under appropriate conditions ich allow
the for ma%ﬁléon @fm?woﬂﬁ%’ha&g%%an I"€% with HCV antibodi es present in the
bi ol ogi cal sanpl e, Thd frepentiraaniso PrevigesaBeIRT cepifg eEanialy isclgtsdiandion Pusid HPEIRRRY t he
i m Bed_corml Sé&&orfp@ﬁem&mwaﬁr h%\hﬁ&lt?fr @hﬁg@gtaaeﬁa@am}m@f&gﬁje Me%ﬂeiﬁc%rohﬂtﬂ%%gous
anti bodi es ei u 0. U nri ad e
conditions, (i 0‘52%3‘@{%]%‘69% raggﬁ?e%g%ﬁp@mg‘g F"?‘ﬁ%s%?sr{ﬁuﬁéEi?é%ngr%fggé;%&\g'ﬁgsﬂdal ly or
nmechani cal | 'y. Teteebingr BSenvelone proteinsof s fiveplionFredees expreskad {1 repPingi@e® AR Fisn¥ Ehe
presence afg H(]}éccﬁ@‘t,gcmmn@ga?tmgsent | n a bi ol ogi ca! sanpl e, cont ai ni ng: at
| east_one peptide ag, protel i, COMRAN:LAAR AR S8R RRANSEEL forrdfShaIAD! Y 1 1
or viral promoter sequence and a nucleotide sequence allowing the expression of a single or specific oligomeric El

and/or E2 andfor E1/E2 protein, in operable combination. In one embodiment, the nucleatids sequence of the vector
encodes a single HCV E1 pratein starting in the region between amino acid positions 1 and 192 and ending in the region
35 between amine acid posttions 250 and 400, more particularly ending in the region between positions 250 and 341, even
more preferably ending in the segion between position 290 and 341. In another embodiment, the nucleotide sequence of
the vector encodes a single HCV E1 protein starting in the region between amine acid positions 117 and 192 and ending



on a solid substrate; a buffer or conponents necessary for producing the
buf fer enabling binding reaction between these 30 proteihns o?JqU@pZOOdes and
the anti bodi es agai nst HCV present in the biological sanple; an
optional | YWOREMEs for detecting the i mune conpl exes fdquqzﬁo%lﬂe
precedi ng binding reaction. The present in 9[entl on provides a nethod of in
vitro nonitoring HCV di sease or di agnosi ngy he response of a .
patientsuffering fromHCV infection to treatnent , preferably with

i nterferon, the"etoRRa™rninaaidaiions 3itadrat mergpadcully etiongi tealgion betsepiosiofs 0 m t he

patient wi th HGA 366 bicedeibdman, 30 ntﬁéomﬁ Eeﬁﬁeﬁb 6? mQJectu?engo'désTa é?r@l'e ﬁCV@@-BrBteﬁ d&ﬁﬁgQOf
under conditio

renovi ng unboun Et‘g” d tﬁ)vﬁﬁ hﬂ’foghhb'cg%ﬁa@ UE?RE?“ p?‘?ﬂ"”f %gm %?ﬁlplijs Opn qaf"@‘?@gsp I“é | n t he
sanple at the setnéﬂd‘ﬁ'eﬂbhe nirtedidekaquinercp! thelvestorspdes asingld HOY Ezymdteimsiaing in ivoegioh bavieang t he
nat ural cougse aafo dﬁ@éml@hs@@%ﬁtﬁ@s m@rendﬂb RABeRh ﬂzgleen LR i RPEOSE ach @0 txn'f)r@ Ea‘}u&EE t of

the patient on Ea aS|Is %‘5‘3 %?Ugg)ﬂgantl titers found | e
at the start of -7 JREYSEHEe W“ﬁ FE" WP/QEWF@‘@?E’GQ'@EGWEF’E}&?“W@M
and/ or during taFet0Gcsey iwost erefesdbly Startiogit Weregion befivbes pqsificessigahd mmanemfamlmenmmg@mﬁes a kit

for nonitoring a}ﬁ@éclﬂjﬂo@%@%@ 65, sap%ﬁgr”@ﬁb 43, Ytlfme&ﬁ Qﬁeg&fclﬁofmet Q‘seh &ﬁtfo%
partlcularly vmthlnter eron agéTé;PCtlents sufferin c? ectlon

wherein the ki t SR {ops a et odgpad 3 terppatRiop fogpn EPth'Y@lkEdﬁDéW?cﬁ‘é'd& SHigrce
particul ark§ anmﬂectqohmreqmnson onEgmb@iaptt, ia cplectis salese uihbrealtahigragiiag: xacduielar or
conponent s necesmay td/10 fp@feratﬁy “H\Eﬁa%&oﬂgdﬂm(%rﬂhh ny lcﬁfgjz cﬁﬁ&pdmh R %h:?of Ipé pnegénp 9

reaction between these ns or des ‘an

present in a PSWEB‘P o °°r§a’§?ﬁ5‘f‘°€°“ i e“EFb”f‘?“’d‘r"i‘H‘faf‘?‘e °‘ﬁ’f’éé{¥ﬁ§y‘$‘?ﬂ@teﬂ@@t‘@&5ﬂ ‘ﬁg t he
i Mmune conpl ex &&prdtars e cher remotetha thipruelabect g bi ndi ng reactl on, optionally,

al so an automat ed Sﬁéﬂéhrﬁglerﬁdﬂgm\hdgga%c%Eﬁ%i’aﬁr@ rg‘c?n‘é ufnﬂésé{‘%rﬂ#ﬁ A 25

decr ease q% g 0 I on o e Ppresent
i nvention Ptov %9331 2> oot ypihy a%f%“g‘é‘;ParF precH dedteip oy ingglan ey pifestoly cosiEif o ogi call
types of HCV pnte!s@detsequeﬂt@ cdnifinicg a icled agiddottaning SQMPL 65Q DN, sirad, 11, GLbk,ag, by orfegr

detecting anti @pgygggq{4§ng79hjgf§5ﬁgl]ﬁeregfypes of HCV to be detect ed conbi ned
in one assay format, Includin east thefollownﬂ steps :

contacting the biol 13@?"8%?[3‘“0%%?‘??)‘1’%6“%'%E“P?é‘“@ﬁaT“Viiséﬂcﬂbeﬂm‘”lc G!‘Ve'%‘r@@éﬁ"l-‘é‘éh e HCV
anti bodi es of traeexmesseiDEehseradion ghdad!a teyip esSyibaiicizh. at | east one of t he El
and/ or E2 ;nd/ or Ei 'fhn.EﬁesQlEquEn@c’n owdgscém%ftrgrfsf‘%& w&sa gg%ﬂ% ogﬁl%ﬂtvec é?asc?u

| east one of tpe E|h “F) nposi tions
preferential |y 955 ¥ "i‘er‘ﬁ?ﬁrt’}i’ ai“?é‘ﬂ”“ﬁﬁ?*ﬁ”ﬂ‘?ﬁf@"@'“&h@’r%md’Pféﬁ @d’@:@H@lPﬁe'ﬂ)ﬁs whi ch
al | ow t he f or nessdishheah madﬁ:tlunmmmtoq:maﬂmhcﬁmﬁrat(dmﬁ)ehds&ﬂﬂhﬂcﬁb@:lebﬁeddﬁhwmﬁsm of

conponent s; (' lhé QCV'E%HQ@%@QEMQ&MEH% ?eb%gﬂg 85 Fon 04 d@%cn%éaﬁéh%&&&?l ogous
ant i bodi es, P/ %ﬂ% het er ol ogous ant el n& 0 a
detectabl e | ab@1 o e??“fe'&’fi‘ﬂ?sf)eﬂwaa?séce'@f)"i‘?d\"ﬁl“?"bns and opti onal Ly, (iv)

det ecti ng 45he pr esdhomesofinvgioh trhkrmoviiee: rebipd des@des hvbisdiddodtahinghe fﬂf&ﬁb&fpk cally
(e g. by rreans%r ng %Q&'ﬂ ss(ag&w‘d){eremfdhl&hq)lfs bggﬁﬁ'a!ﬁ%(m’med \929 LQJD%MtVE{YQFFSa cp asCrib: %ergn "LSGI’ ved

the presence of gne or more HCV sero % resen

bi ndi ng pat t er HE0{lre SPUERsng SiRssnPidR "QHPVBQFF‘H §eq%?”4%Pftme1”eé‘P' aééﬁs%‘te?lrﬂeﬁg‘d%ne or
nmore ser ol ogi cyfable ppigss; dfingHiIEVangares Bsticels, fref@ankin @b H@incaat an SR Goup By Bgent FTAK £
particularly ff@éﬂlyﬂ@&rﬁ&t(miﬂ%e&ﬂ%g @l@ﬁd@%&pga‘tﬁ%n%iﬂ &ﬁ@ﬁ?@fﬁ]@ﬂ bglngégsl o ‘nstz} Y- of HCV

cont ai ni ng; . a? descri bed
herein or gn EYTOBTooRebY % Bpnpa Rl cheomgesrply yieat-Fepdar At EQépeﬁflﬁ F“P’@Q*O”Etb‘i”t‘bef@?ﬁﬁ@ne nts
necessary for 3 igduengupietabigentiutif. efoweihaiodubang ofthh euala bftd bra@usis@iputh 4 dxaipHetowe e n

t hese p r ot el n Scie%ge@é%ﬂtsbcq %%T’P—Flgerébm 950‘%% resgf!ce of 91@-1' rgﬁ %c:\% a&ﬁtesﬁcﬁ Ia'stNEM er?g'i

bi ol ogi cal 0335) neans %

formed in the %r%%‘é T4 ge B %&W@%&GPTE&W ar@’ﬁftE? SHeEN52 Pmﬁm@mm% O%'fi"ﬁ‘??ﬁt ed
scanni ng and ¥ ryspy @b bitniean of dendiigrel NPBMACHRtreRdrdpygnddbetnpsi@sence 25 of one or
nmore seroBegical t m%ﬁsemn?eﬁtﬁrmmwﬁéé QEEnEGQtﬁn QME ¥ od: bl Pl fgﬁtgmngg e % pepT Jg?

present invention prOVI? R& 8 rotern cong escri bed
herein, for immobilizat TOWSB%Dg 5@’3’F”|”'8935‘ g1 82004 (P"ﬁ‘@b\”rﬁﬂi‘"atl on into a
rever sed phase hybri di z&it33 ($BQ a6 a4 spanpingeiniar aeittsl 193 1f 207 of hawredibl, | zat i on as
paral l el |ines




onto a solid support such as a nenbrane strip, for determni ng theogresence
or the genotype of HCV according to a method as descri bed he 0 The

pr esent i TWSIB% Pé%g18pr ovi des a ther apeutl c vaccine COI’TpOSI tlglg(glijﬁﬁ%g}g@ilm ng a

t herapeutic e ive amount of: a conposition containin one
purified reconmbi nant HCV single or specifi %Ool i goneric reconbi nant

envel ope proteins selected fromthe group of an El protein and an E2
protein; and optionally a pharmaceutically acceptable adjuvant The HCV
envel ope proteins of the E\‘/gﬂﬁﬁ CHRNQT) spapnin ine & 705 tp 294/ e F10/A regian viione €1 onal | y
produced by recombi nant EramEERICAND 56 elng Do HIGREHUARLE YEARE @b hS. The

invention provides a ther’aﬂfﬁgb’quo\éﬁgpgf‘“fnﬁmﬁ&%c@"ﬂ%ﬂ%ﬂﬂf’egl?nﬁﬁfﬁ}?g@‘/{%ggst e

therapeutically effectiv osrtiron c

of the following El @H#NEseiomBpti des: Ei-31 (SEQ ID NO:56) spanning amino
acids 181 t05200 of the GoeE4HEID NseysREINPahino LidsHoNE:2R8 AOE+ réé\& 02/ 055548

PCT/ EPO2/ 00219 33 Ei -33 w ganr)n span Q%q% @ 3 ds 193 to 212 of
the El region, E1-35 (SE HHRMAG S ey 485 YL v kpiredha of t he
El V2 region (epl tope B), T55E$EQ%W3@)SE@%wlﬂmrdﬁﬁto@-pfahtfﬁtmgmram no aci ds 208

to 227 of the El V2 regi (Eﬁusmmmazamab,?z)ap@rﬁ@aﬁ %da@o@@?@ﬁoﬁt&%ﬁ‘@@dﬂ%ﬁﬂ? no
acids 192 to 228 of EFl regions V1, Cl, and V2 regions (containin

epi t ope B), FEt-51 (SEQ ID NO:66) spanning anmino acids 301 to 320 of the El
region, Et- e ( SEQ | D NOE@P] or SRR R0 Afriperonsanihadsd iB4iBns 145 1033 o fE2 die (effibpe C4
regi on (epl tope A), AEt-55 (SEQ I D NO: 68) spanning ami no acids 325 to 344

of the El region, Env 67 £Q ng_am no acid
posi tions 397 to 418 of theza(iégzzggs @E'g é?ﬁ’i’”f’??ﬁ%?mgﬂ@sagwiﬂéf’f@ﬁ?f@@" {epforER)- 69 ( SEQ
I'D NO: 73) spanni ng ani noE@lﬁwE%iﬁE@ I%ﬁéﬂ@@@ngmmma@!ﬂs o614 bfkve EERor (@poR),

epitope A), Env 23 or ER b 583 to 602
(()f pt hepEZ Z oy B 223ed Slseh @OB@E§1@2<; éﬂoﬂéﬁﬂh@@ﬁ&% Eg;Bﬂe%t %%n

posi tions 595 to 614 of F’P{E_)Béég%dﬁﬁ Ejé?iﬁﬁa?ﬁ%%‘mé?f‘swﬁﬁ?ﬁﬂw ?GIDEEW@? DJ( SEQ I D
NO: 88) spanni ng posi ti on&wEE?r R20EGER 1000 32) ennghostiong 523 10 S42@{liclEDPRn Eiope BNV 178

or E2-178 (SEQ | D NGupaienSRAMAbrivEesR bt BSaimd: Ion
(epitope 0), an 15 e%nvenl3B O!Fr EEZs 13% 1(OSE nﬁ%a?le&&n ﬁﬁesf&évﬁﬁ:ébﬁg’%géﬁ i ons

523 to 542 of t %P S =) region (epitope C). The present invention provides a
met hod of treating &pitprafrTeedbnzedsy wimockesl atibiiaaéGec!, ianfiecineelivdiih HCV  conpri si ng

adm ni steri2ng an ef Eﬂgptet;y @Mﬁgm&ﬁm@ubgdpamgbsl tion as described herein,
such as the above de h@é vacei nes ? ogtl onal{l’% a pharnmaceut i cal |y
accept abl e adj uvant . ?pﬁ hé %8 Vﬁ@?ﬂm PRECIREE $98n of the i nvention
is admi nistered in ewwsl reraanized by mencclbnalentibogyti7raCet i me i n conj unction with

antiviral therapy, eiebleHh ln%ﬁﬁﬁbr@EéSQ{Ei ErBor@ﬁ spém%%hﬁ%ﬁﬁﬁased on?rrmur}‘%t{clngw ?On

admi ni stration i nvent | on
provi des a corrp%f' | @&%ﬁ&%’gp ?@[e'ﬂl ﬁ@a"cghf’d'efcéﬁ S REFaY RS vees f?‘ SEBHAF maFameRty
reconbi nanfs erfBIoBRRionitosn Binimsasselitévcdetestihg fhe masantehEHCY EuER aothenan pr@hoswmcmtomg n and
an E2 protein, oﬂiﬁﬁs@mrﬂ-@mﬁérﬂpy T@é}re&ﬂlm%\ﬁﬁd’ﬁ-wde& ﬂr td ude Ef‘?ut Tk ?zé%m@ &% the
conposi tion CO%‘% desonbed ﬁare r ? Oftl ¢ fae In oL sgvl\(%fg% tin C rth
E1-31 (SEQ ID OO (oA B L 3 it o a1 55‘* Vtﬁ%éfﬁ’é&ﬂ?gér}ﬁm a\/1
region, 25 El 88 a("SEQﬂfI f@f@@ﬁ!’ﬁ@?@ﬂmtgrpaﬂ HeVrdgeagm imibe @epiraion o OBV haiicadd2 of t he El
region, E1-35 (SEQ tHopdNent a@dtioRARe: fhoddTh B ¢afdsd s HEPatighdbrediih agxglogycggsmﬁal V2
region ( epb 5 Op%onﬁl)ung at least the following steps:

{i} contacting said biclogical sample with an €1 andfor £2 specific manoclonal antibody as described herein,

preferably in an immabilized form under appropriate conditions which allow the farmatian of an immune camplex,
(i} removing unbound compenents,
(iiiy Incubating the immune complexes formed with heterologous antibodies, with the heterologous antibodies
35 being conjugated to & detectabla label under appropriate conditions,
(iv) detecting the presence of the immune complexes visually or mechanicaly.

The present invention provides a kit for determining the presence of HCV antigens present in a biclogical



El -35A (SEQ I D NO: 59) spanning amno acids 208 to 227 of the El V2 region
(epitope 6), 1bEl (SEQ I D NO:53) spanning amino acids 192 t o d8ex?008|
regions V1, Cl, and V2 regions (containing epitope B), 30 E1-S1 (SEQID
NO: 66) spa‘ﬁﬂl H’@55éi‘ﬁ no acids 301 to 320 of the El region, ERCEEPREEIY| D

NO: 67) spanning am no acids 313 to 332 of tjhe Ei C4 region (epitope A,

El -55 (SEQ I D NO: 68) spanning am no aci ds é to 344 of the El region,- Env
67 or E2-67 (SEQ ID NO:72) spanning am no acid positions 397 to 418 of the
E2 region (epit dp@eAfich 'ﬂchﬂ?wﬂee@mwwﬁgﬁ%st trsE@rR2NGsil Bynocsskenfiidrag desiieho aci d
posi tions 409 tOleréh?.Befsfaf}iylﬁ henmbbdizen @@m@a‘ho[ﬁﬁlﬁétrﬁt@@&lﬁpﬁrmmpo%ls ﬁ&%&@f&ps@d‘umﬁ%& g ( SEQ

| D NO: 86) Spann' H@ﬁ%&@dg%ﬂﬁm@ %estegntlt%)d%s dthé%%ggq‘zgnsr G S%gtiﬁblo Sﬂr@lo I':QQF Env

25 or E2-25 (SEQ posi T 6HS regi on
(epitope E), Er?eﬂﬂ@lvaWﬂs@zuetzcm@swnmmmasm)ed@\bwmmdmjmqywmmons 607 to 626
of the E2 refgion (EDWE&ﬁﬁsnanﬂhe?pres&mﬁenﬁﬁ’%bep%e@gdw%ﬁgféﬁed%ytEPOZ/ 00219 34
Env 178 or E2-178 (Sﬁ to 586 of the E2

%Jesen venhu @dss ac 051%% P ?%SI téhornsf 8 BS-F\VAC izing &
regi on (epitope D), 14 OEQ £y Wsl\o; 852‘) 5 SRR
positions 523 t GPaTEERpRFably WﬂE@aimSé@GWPﬂsemadmuﬂé!n@ gffeciila gmopnt & saig pmpckiivw gEing | on

provi des a ther apgul Ia&on@mm?ﬁlbrﬁzéc&ﬂcalfy%epiaM\aw;hﬁgo Jrs & Rk fedpfns@Nt | Dodi es
containing a therapgutic

dc B iy ag@gﬁﬁ[ g rrgsmlon cont ai ni_.ng an
E11E2 conpl ex formed"f f ST BT T 8%? P A %ﬁ”mpPW Sy TeEn G heprsraEion pic
ol i goneri ¢ #@conictraitmiEhizngs maEmal, preigahlyinmsss, g HOY tomprigladmnistating matedsceunict al | y
accept abl e adj U%MBmposﬂ‘r\%pnorfalﬁEt@ﬂéﬂmﬂﬁe’?Ehamuﬁﬂ‘éﬁép@ﬁ%%duﬂ&gttﬁmmﬁe bl Rsponse.

invention may be progu ian cells or reconbi nant

HCV envel ope pr ot ei nS® %‘35@“ %E?Eﬁj%‘g%i a W'“F @@E?fﬂ?f‘ Haprunzeaqenma, gyl ufens e s ent
i nvention provi HB' whigh mrhmﬁecﬂfﬂ atnpuatataicemgosiion conBinimgad £1 asilat coatgning colnpositamas

infected with H@Jcnbeﬁ‘&*eld@btuﬂﬂ!y%Mpﬁe@d’ybﬂ&acﬁu&cﬁﬁa@c%ﬁﬂlé a\ﬁ@ar@munt of a
conposi ti on, as descr er ei eut i cal léles

bed
accept abl e ‘adj uvant %cgmpﬁ?hgg:g%pr E?eﬁ\ﬂ}égﬁti"? %ﬁ‘u bw&w 'EI%@““ gr B W“(é‘?eﬁ?ﬂ%ﬂ'ﬁ% anglgdi
conposi ti on f or Pestiaghiovgcats@yle. SThepcsdni invention blsolpodtizsasnatond nifpadadng Mdnm@nodskeg kidgpeut i C

ef fective ampunteghy P@V %@d&&?@ﬁésznk zﬁ’eﬂaloﬁaﬂltsﬁﬁpfa b merd of e n@%HC@ﬂﬁ)oc}%%n%séngﬁg

reconbi nant HCV goglcagﬁﬂe or eCI %(F?I'TEI’I Cc reconolinant enve rotein

sel ected from tH ’E‘ﬁfﬁs"’éfh kﬁHmE‘PVE'ﬁi’Frﬁ‘i Tase A tenipdiegnesesinstigpgsal sapiy Sﬁfbfl onal | y
a phar maceut i calmktipd e bemspdnidivdnion isctifien st &t thefolivispeep2005 WO 02/ 055548

PCT/ EPO2/ 0GZ19 35 F(l} %5&19 ?aﬂ(glolég@apéaﬁplé ﬁﬂ%{%swg&agbégcﬁoeéﬁemm ﬁ@%&br n %1&1[90&112% of
pl asm d pgpt ATA triction | asm

Figure 3: Restr!"8¢ FPB'PP”W%W‘E?FS WBW&‘EWEIMBW@%'"W’@W&W“ HRLfop eéif’ ?s‘é‘)‘H“ IH“ap of
pl asmi d pv HCV- lidodicaFsargpier e 5: Anti-El |levels in non-responders to |FN
treatment Figure 6:g ARdvhgufdound &Y @heis] N responders to IFN treatment Figure
7: Anti-El Ievels i atlents W th conplete response to IFN treatnent 10

Figure 8 : Anti- q‘@\?@‘l’@r‘githﬁ‘m?“}‘i?:?.‘]%ﬂ"@f"é“e?‘@@ prsrlawaysantpogies) withherhpteripagypdsioodie gur e
9: Anti-E2 2ISevebes;g Gonlgated hv-a detestadip laigkBnder dpmopliskeNbrtitosat ment

{iv} detecting the presnce of the immune complexes visually or mechanically.

The present invention provides a kit for determining the presence of HCV antibodies present in a biolagical
sample, coniaining: at least ane peptide or protein composition as described herein, preferably in an immobilized form
on a solid substrate; a buffer or components necessary for producing the buffer enabling binding reaction between these

30 proteins or peptides and the anthbodies against HCV present in the biolagical sample; and, optionally, a means for
detecting the immune complexes formed in the preceding binding reaction.

The present invention provides & method of i vitro monitoring HGV disease or diagnosing the response of a
patientsuffering from HCV infection to treatment , preferably with interferon, the method inciuding: incubating a biological
sample from the patient with HCV infection with an E1 protein or a suitable part thereof under conditions allowing the

35 farmation of an immunological complex; removing tnbound compenents; calculating the anti-E1 titers present in the
sample at the start of and during the course of treatment; monitoring the natural course of HCV disease, or diagnosing

the response to Yreatment of the patient on the basis of the amount anti-E1 titers found in the sample at ihe start of



Figure 10: Anti-E2 levels in responders to |IFN treatnent. Fl re 12%)?
Anti-E2 levels in inconplete responders to | FN treatnent g
Anti-E2 | onpl ete responders to | FN treat ment Human
anti - El rgﬁg??[géstgi/sccorrpet ed;wi th peptides Figure 14: Corrpg)tdl;llt/iﬂ%?ﬁgzﬁg
reactivity of anti-El nonoclonal antibodies2w th peptides Figure IS
Anti-El1 (epitope 1) levels in non-responders to | FN treatnment: Figure 16:
Anti-El" (epi tOp&aﬁaémaln@o\’&hnﬁméJaurgeféﬁ’;&%ﬂer5 to IFN treatnment Figure 17:
Anti-El (epitope 2) levelS in non-responders to IFN treatnent 20 Figure 18
. Anti-El (epitope 2J°Neerfiyeaion poviieg el Srpralods beY dedeqonprogroangribaTesromse tytieament,O:
Conpetition of mdaldyiwihiteeros i patadtd suffEridg mnmdf@mﬂhheﬁﬁm&l&a@ﬁhlﬁsat Mdstlofe Ep@mgmlodes

Fi gure 20: Hu I des Fi :

NUC| €i ¢ aci mﬂagp%emgggafﬁl;uﬁﬁ% Etﬂu{eé(orgpdmga 2§ scyga} heniuﬁ tﬁfer(q’r companart g g?ma’;sag OE]U ences

I nventi on.
encodi ng an~El Pgyeinghe bﬁﬂﬂf@ﬁa@mﬁeae%feeﬁwﬁ&ww thess erciglis erpeptives and thearitE) aivodeayestat

transl ated (SEQDiodid sﬁnpb @ndbonalff, reanr delectingRs itk cArblAS AR th hr@RRh BaRd 1n a

reading frame s e .nu g

ranstated i o ekl 8B LEH AU RR o B hrhiasiess 0 bt i
amino acid sedﬂ?@ﬁ@:’@%"“é‘f“ﬂmﬁ'@ respective El or E2 proteins as shown in the
Sﬁquen;:e | i s';] i Ng. Fiteppe@nt dntiorskoli®ds are:ew% isSay PRbln ﬁn@orfnlir@@olbd?c%l%e& ofh@@ﬁeéeﬁl

chr omat ogr en i ons

ysat es Pt oet dn Bl subROME AL G ﬁt\?&ﬁ?ﬂfﬂ;{%@% Y StpegRssoninsty

(type 3a), and NHEHEITILinglisiag abest the iofopyugrsiens 2 cortaeting thé Watvgigaisaple lodeanalyket i tmeed from
the lentil | ectpresbmlafrmmﬁb&ﬂmé}iaym@rﬁ seFoIa@m pglﬁtﬁaggagmemlﬂe Eﬁgmgzrﬁh%m@%mt he
basi s of the V%n'éﬁgsﬁmnsasdescng arein or ﬁag one f g F%p? t% ;t e hr gsults I

obt ai ned from fractions r'?eolal TR NGl ¥ F1 YR eTeR “’t%c iﬁ‘f?ﬁ[’t B MRl 4
different E1 ﬁwmhﬁ@aﬁprmmﬂg aﬂgfbprtejedorkdmdny@altaé@ thElfwfnetmnrﬁednmmunehomp!aH@\éa&mg type
1b), WHCVADS (t YefBunk hponeviy: fﬂW@Qﬁt:r@ thed HiRGhe &RAfERes fom W‘e@él@g@%@ntlg)@ / 00219 36

type 3a and 63 bt al ne
G PE ool oaad ntdetE Shebiel REo b bt B i ot pogipns aawanowp@) 5a (3)
(from RK13 cel Id%?ecimﬂ%flﬁqs@@ olghict iNMyVHENBEEs VISNHOV BRanicllyde. Wy IGMEf detsieB@re Bloime] Y ;

purified on | edﬂﬂnmdtry)|ax@¢hfeln@ ﬁ@ﬂﬁ&eﬁc@cﬂéﬁ@&ﬁlor@ﬁ:\/'sé?olo@fémluﬁs éﬁ%ﬂéoégwnmqng%anem
standard (4). The p&a é represent pure

El protein (g)eaks (seeprﬁer&'ﬁ"ﬁg’mﬁﬁwddﬁ k“?‘é?y{@‘lp'fweﬁ/m%?’ﬂqg'ﬁalwﬁs4@&?’?’6‘%”“"?@’ to
30). Fi gur &9 26 :samgk|mpie pertigedyiionfetegingdfe anivi SRS eRAGIBIaRypeb@EEN bdiathgiatkagurarpl e 4 of

a raw |l ysate ofndigl EE\MdG\é%@ prc(ei'l )(sQl%cribedmretr(o é’i@eor 2 ) pephcﬁ%(aQJestbeﬁErelﬁ Qﬁ:ﬁegngtof'n{mhéné ation
of WHCVA0 repres shown 1 n ane 2),

pool 2 of the ge?s%”lfq{’? t’“‘“@'ﬁe P E{}i?'%?fz?tﬂd'ﬂgéeﬁﬁﬂf’é%“ﬁffﬂ%ﬁPwﬁe%sew%%anit@ at“bE1 10 25
as shown in Fi @tibodiespmse(ting piebgigy sampien dptiklly, peas ior@éteciag he iomse @fplekeofod@in el ane 4) .

Figure 27: Str er&fec&iqj blﬁhn@(@ﬁtl@lli koﬂclnhﬂ{ﬁ ﬁso@mﬁﬁrﬂﬂﬁgc@%ﬁg 4 ||Q\=§épre%tlon bedd& &e?ﬁ&g'ﬂ'@ H@ser@é the
type 3 The proteins

\?vglr feI : ;lroghjée)g \%lo?eh 'N%I\ﬁ“ﬁo ‘(:)aﬂ’{pes preffﬂfrf‘g"("l%%%rfeémdmg BEMtiltration construct 39,
| ane 2: fraction 26Mensent irventan p8Bies alpepfide orBroteif qumgptitionnas dRibed iervin tar adbiiABy onlaane
solid substrate and incorporation into a reversed phase hybridization assay, preferably for immobilization as parallai lines
onto a solid support such as a membrane strip, for determining the presence or the genotype of HCV according to a
method as described herein.

30 The present invention provides a therapeulic vaccine composition containing a tharapeutic effective amount of:
a compasition containing at least one purified recombinant HCV single or specific oligomeric recombinant
envelope proteins selected from the group of an E1 protein and an €2 protein; and optionalty a pharmaceutically
acceptable adjuvant. The HCV envelope proteins of the vaccine of the prasent invention are optionally produced by
recombinant mammalian cells or recombinant yeast cells. The invention provides a therapeutic vaceing compasitian
35 containing a therapautically effective amount of a composition containing at least one of the following £1 and E2
peptides:
E1-31 (SEQ ID NQ:56) spanring amino acids 181 to 200 of the Care/E1 V1 region,



4: fraction 28 construct 39, lane 5: fraction 29 construct 39, |ane 6:
fraction 30 construct 39, 15 lane 7 fraction 31 construct 3gJuf@r@08

nol ecul ar _wei ght marker, lane 9: start gelfiltration construct 62, |an

10: fract WROBESM8nstruct 662, lane 11: fraction 27 const rRIHERP031%ne 12
fraction 28 construct 62, Iane 13: fracti Q 29 construct 62, |ane 14:
fraction 30 construct 62, |lane 15: fracti'on 31 construct 62.. Figure 28:

Si ver staining of an SDS-PAGE gel of the gelfiltration fractions of WHCV- 39
(El s, type 1 b) ZO3HRER QPR erEpingaphosciisidjs8128i4 e Et mgimnunder i denti cal

conditions as Fi gurEa\aQ(QEQ i ROVEB) s’banmﬁgtaaﬁdaclds%|tof224bftﬂ-re@¥Wz‘?éamrﬂébfh%éEﬁ uct 39, lane 2
fraction 26 construyg 4@}5) fracti | ane 4:

0 t :
fraction 28 constr uct ane sgann"]lg?”é{%fcldf)%mié?@%ﬁgtV%[?@f‘f“ (81§28} ane 6:
fracti on 30 const r UE&! (858 |0 NOSgyseanring fiping edd 13#io 2af ElgegivtsVii €1, @92 regomsitrentBing
nol ecul ar v&i ghttopsr ker, |l ane 9: start gelfiltration construct 62, |ane

1 fraction 26 Conssy et B2 Sall% b bLABRONETperstTuct €2, Lane 12
fraction 30 corrsfrLFé‘ﬁ3@9'DNCPﬁrﬁeanmﬁamlﬁoraatﬂiﬂbﬂﬁwmeEtﬂ#mbﬂi@ﬁopﬁ@ Fi gure 29:
Vestern Bl ot anal ysi &(matadsw@eaidpmnﬁlgamqﬁcﬁszmaéh@&'mgﬁﬁé RNt i body SEI A10 gi ving
2 comlete overv el B idheation racedire, one. & eslune d oote,
BB after I¥htil chrEdifRe G4F94F5HRY0 NQ:7arseannty anfib el prsitioBOI0DS 428 @ ¢ Ezlregiahepiopey, Oogr aphy,

Lane 5: Flow thr OUQH‘IZQMEQ-Q%E@WWJ%@)%&%M]&Eﬁ.o@%’o"o@@o!%tﬁrj:‘ﬁ{ %lon Fl OE)? Iﬁ?gﬁr e6230

Pool of El after Si_z r omat ogr ap

002eo0 profile (conti ?E%Egis?ﬁ%ﬂgkoﬁsﬁ a9 fo ﬁﬂsfs\s}glsb’éiuieﬁz"é@ﬂ"&?ﬁ%@graphy of E2
protein from RK13 &Y & E2-37FES GYNSBE\abatring ARG to 6 Bhihe dDiedion hoibpe B T €pr esent s
the E2 reactivity, ead7s@ebamisd dyo: e 2005 WO
02/ 055548 ,RCT/ EP02 oq?vgl § ! ur@tﬁ!’a%g&éhﬁns 547%5%? i EE%%"%P“““ oﬁg line) of
the lentil™ ectin G¥ %21%8[ ?FCPH ﬁ@l?bﬁpﬁﬂr@&s'?ﬁf‘fﬁ%ﬁt@?%‘?ﬁz@ﬂw (95%58510)- f r om RK13
cells infected wi t Rheye@vivkntomprantis e hettole irekiRg yo@erhal, bush | pRnireflecediiadbvat el y on
the gel filtrabhRing LRHMITR, 6 E}Qcﬁ\ve aﬁ&h&gﬁ%mﬁﬁ %ﬂésﬁ:l%ﬂ?eéﬁgren Jﬂc%agt%attmve%esrnb&i

represents the EnZ react I]VI t et ect exa
Figure 31 B: O eﬁ”ﬁ?%‘?"? g P E’B?‘?Fticﬁl’(fﬁ‘i‘i%‘ulla ?"H@')L e %”ﬁ%d'mPféﬁ*PFuWPCF'@W ih*ﬁmfﬂnﬂﬂﬂ
gel filtrati on itHminstent ogmbiplig wiE2r 31 ok @ tonjunpiookh anthifoiRaRiekidr 66 bloSo & Afsegdhed W th

WHCVA4 i nzehi Ghwith RBinidEioRP RS colRSiioh & HMfatnand bl ocked according to Exanple
5.3 (reduced condi |ons%m@The dotted line represents the E2 reactivity as

detect ed by ELI SA (‘G&*F 5‘3‘3'}1"{)‘1"' s63°”’p°f’—“i°'b‘ﬁ’}13@'“Q?Q'%SWF-PU”F‘WWEWW%QW@EEJhy and
ELI SA react i vietvgoperoteing eleEE frow i gt As! woteid kel e photbi, Enavptichlly A\ fh a pebideBd

gel filtration suiges: tﬁe%&iﬁbsdms}gm‘a%ﬁgle&sloﬂmme%'ﬁowﬁ&qm eh &d: %égure 31 S. Figure 33:
Si | ver staining of 5 2 protein recovered

ur i
by a 200 nM ini daE@l & (gi Wl’?ﬁr"f’a@f’%ﬁ”’”f T"ﬁﬂé' ‘?Ef‘ﬁ’éth%P“Ei’EBUW’i n dazol e wash
(lane 1) % the N75:3p (GAU0 NOST crrmbhpginaphysae Sihban gioh, Fi gure 32. Figure 34:

0D profiles of a d@%ﬂs@@fﬂﬂo@é)&anﬁéanﬁn@é%xdﬁbﬁrtdzfzioﬁﬂa%%Ergg{oggﬁvpg gf ecovered by 200
ve

mM i nm dazol e as ure "imdazol e.
%%SA {%%Né :59) spanglng aming ac:ds 2080 227 of the E1 V2 region (epiope B},

1bE1 [SEQ ID NO:53) spanning amine acids 192 to 228 of E1 regions V1, Ct, and V2 regions (containing
epitope B),

5

30 £1-51 {SEQ ID NO:66) spanning amina acids 30t to 320 of the E1 region,

E1-53 (SEQ ID NO:67) spanning amino acids 313 to 332 of the E1 C4 region (epitope A),

E1-55 (SEQ ID NO:68} spanning amino acids 325 to 344 of the E1 tegion,

Env 67 or E2-67 (SEQ 1D NO:72) spanning amina acid positions 397 to 418 of the E2 region {epitdpe A),

Env 68 or £2-69 {SEQ 1D NO:73) spanning amino acid pasitions 408 to 428 of the E2 region (epitope A},
35 Env 23 or E2-23 {SEQ ID NO:86) spanning positions 383 to 602 of the E2 region {epitope E),

Env 25 or E2-25 (SEQH D NO:87) spanning gositions 585 to 614 of the £2 region (epitope E),

Env 27 or £2-27 (SEQ D NO:88) spanning positions 807 to 626 of the E2 ragion {epiteps E),



Fi gure 35A: Antibody levels to the different HCV antigens (Core 1, Core 2,
E2HCVR, NS3) for NR and LTR fol |l owed during treatnent and eaéqpén od of
oto 12 Lr treatnment determ ned by nmeans of the IAsc nmet hod.
The aver 28’269%?%& are indicated by the curves with the tﬂE%‘H 1tds. 20
Figure 358: Antibody levels to the differ®nt HCV anti gens (NS4 NS5, El and
E2) for NR and LTR foll owed during treatnent and over a period of 6 to 12

months after treatgens, aggq?%@g&@QS&J}géeﬁanHﬁ‘g%Qsﬁmn%ﬂﬁ%ﬁ%@fﬂe%&ﬁ@@pﬁ&ﬁ?ﬁ e The

avergae vallues ar€e in en squares. Figure

36: Average El ant EWd#pr AR 'Dﬁ‘ﬁ&’- EPsnniggROf RS A7 ‘%ﬁ?ﬂﬁfg F%’O@P e¥h the LTR and
NR groups. 25 Fi gume paséit mv@Mﬁtl’pa@E&ﬁE}aueatltdmbmihyfn(iﬁhmﬁ@-)cv-ls;ﬁuﬁeénﬁ:od!ee)u:omammga

o e PO bl RO bR oLl ERRADIRE R bl omg! 108 ot ErbinB R * YD

3a. Figure I ONS 0 e an ona anti_bodi es.
Fi gure 39: 5parsinglenr spepégqhsymwp@mntﬁi OIFE PO aEiﬂP*@ffWéP'@ﬁ@EU&%ﬂﬂéﬁvlﬁP'e adipyant es at e
of WHCV10A-i nfr&&ﬁbﬂﬁwt m&ﬁebp@@leh&f Mvioh mmbﬁade,dd bMedofbirekit fdrenelaritls or recombinant

concentratlon s ccord|

i nstructi ons. %"p%”é%ﬁ ae pﬁ%f/eg pept mﬂ@s 5 c%s L‘Eﬂﬁ@a?%%ve@npw&ﬁ M‘&{&Faﬂ“ﬁ 2
Endogl ycosi dagwmipglsiEkadehugn, infdiedytily ROV igudingesmipistesing apieieptive emgunAf a‘tf"i%ﬁm"c?ﬁ desgifpd £2
envel ope pr ot ekdsand, i, y%@@eﬁ&wmqumwmmmm proditiegla eG4 1- | nf ect ed

E2s) RK13 |1 o
e e, et e ) SRS e,

June 2005 \\D DBKOBHEHE cRETEERY2GOPGiic dBme; grapkianavelopenroigi ¢ledsd M genesi s
of HCV El gl yCR Pnel i aMaPe@hteit; B chiBAbiph SEMEQALS REPSIeadifknt he  creation of
new restriction sites. Figure 42A: In vitro rmtagene3|s of HCV E

gl ycoprotein (part 1). First step of PCR anplification. Figure 428: In
vitro nutagensis of HCV Ei glycoprotein (part 2). Overlap extension and
nested PCR 5 Figure 43: In vitro nutagesesis of HCV El gl ycoproteins. Mp
of the PCR nmutated fragnents (GQY4 and OVR]) synthesized during the first .
step of anplification. Figure 44A: Analysis of El glycoprotein nutants by
Western bl ot expressed in HeLa (left) and RK1 3 (right) <cells. Lane 1:
wild type W (vaccinia virus), Lane 2: original El protein (vvHCV-10A),
Lane 3: El mutant dy-1 (WHCV-81), Lane 4: El nmutant dy-2 (WHCV-82), Lane
5. B mutant dy-3 10 (vvHCV-83), Lane 6: Ei nutant dy-4 (vvHCV-84), Lane
7: EIl mutant Gy-5 (wHCV-85), Lane 8 El nutant dy-6 (WHCV-86). Figure
448: Anal ysis of El glycosylation nmutant vaccinia viruses by PCR
anplificationirestriction. Lane 1. E (wWHCV-10A), SspE I, Lane 2: El .GY-1
(wHCVv-81), BspE 1, Lane 4: E (wWwHCV-10A), Sac 1, Lane 5: El1.GY-2
(vvHCV-82), Sac 1, Lane 7: El (wHCV-10A), Sac 1, Lane 8: E1.GY 15 3
(wHCV-83), Sac 1, Lane 10: El (wHCV-10A), Stu 1, Lane 11: E1.QAY-4
(wHCV-84), Stu 1, Lane 13: El (wWHCV-10A), Sna 1, Lane 14: El1.AY-5
(WHCV-85), Sma 1, Lane 16: El (wHCV-10A), Stu 1, Lane 17: El.G&Y-6
(wHCV-86), Stu 1, Lane 3 - 6 -9 - 12 - 15 : Low Ml ecul ar Weight Marker,
pBl uescri pt SK+, Msp !. _ .



Fi gure 45: SDS pol yacryl am de gel el ectrophoresis of reconbinant E2
expressed in S. cerevisiae. 20 Innoculates were grown in | eudines2098] ecti ve
mediumfor 72 his. and diluted 1/15 in conplete nedium After 10 days of
cul ture atWO8EIS5HMEJi um sanpl es were taken. The equi val ent RETERQHOHY of

cul ture supernatant concentrated by speedé%c was | oaded on the gel. Two

i ndependent transformants were anal ysed. Fi'gure 46: SDS pol yacryl arni de gel
el ectrophoresi s of reconbinant E2 expressed in a glycosylation 25
deficient S. cdiagpndiTablelegandgnt . | nnocul ae were grown in | euci ne sel ective
mediumfor 72 his. and diluted 1115 in conplete nedium After 10 days of
culture at 28C_ nedium sanples were taken. The equival ent of 350 IL] of
cul ture supernd®dht:, corfiesition merebipldsyid peoirdTeiEchange  chr onat ogr aphy, was

| oaded on the ggle2:Fi gur - Jo s chi mpanzees and i mmuni zation
schedule. 30 Ff@ ure 48:@5&@][‘EFp;OfJidrstlg%gg&?eQafter 3 imuni zations. Figure
49: Evol utidn SEIRE] | ul dlesticids penririasmipet 66 epeat ed El i nuni zati ons.  Figure
50: Cellular regponse UnRRARRA:) PRI FAEI9RS. Table 1 : Features of the
respective clones and priners used for a Ification for constructing the
different fornE9¥idthe EPt-Hiutis mr-ayogesipENtreatneitn Exanple 1. 7 June 2005
WD 02/ 055548 PEFdER02/ 002iLA levekth dpbbeds i ey of Anti-El tests Table 3:
Synt hetic pepti co tition studies Table 4. Changes of envel ope

des for . ,
anti body | evel g’g"(ﬁs/ér ti &E“%%’T‘%’& ratierts wiheqmplel pperse l9NRAETBNMLTR and NR 5 Tabl e

6: Conpet i 14 onFiguier i memhise] RedsweRBmpRe dsitfi=R% MPRAGHONal anti bodi es ~Tabl e
ation nutants Table 8: Analysis

7: Priners for st ruct,i of .El gl ycos
of El glycosyl g@l%gf’l nut éﬂt?@lew 'ﬁq'@sﬂgndef%{%{%”@?“eﬁr ofile of adjuvanted El
Bal b/ c mice. TEpd010: WotiAdteeds irressosRsesN rsfPent Of | Muni zati ons required for
different El - i,bodi eg | .7 ne 2005 WD 02/ 055548 PCTI EP02/ 00219
40 Exanple 1: derlitPhg a%&'éégel}%sl@?r@ﬁ?%éemw%@%ﬂi:é\ﬂ’ﬁi‘t'?‘?“{s C virus El protein
1. Construct i ofigusfi2 vacciAniiEa levdsinusmpiekeambdenatlfNtRatvi@et ors 5 The pgpt ATA18
vacci ni a rjgcongjnaki on i Gy 1S dified rsion of pATAI8 (Stunnenberg
et al, 1988) v&ut hgan aglglﬁaﬁ%%eg?@scgr%efe%ﬁgg?ﬁ%i ning the E. colt xanthine
guani ne phospht#sdsy| t Fempstiienobresstiviystrei-Timiarcionat aniodsonitipatidedf t he vacci ni a
virus 13 interpRdiiat e paA®iEinhb@yh G 1 0 pgsATAL8 was
constructed byﬁ@i nserti (Q'T%[ aﬁﬁgrr‘ei gonugﬁ%i%?oadggﬁq]ﬂ%%mﬁpt h SEQ I D NO 1/ 94,
cont ai ni ng st op?€dtions ME! ffatoneriFiels b eesgidargtolaraieet into  the Pst | and
Hndl 11 -cut pATAR 18: VeChalk: oBibes) RERMASRRRMIARRAg | Teéstriction site
Si

Figure 2).. T orj gi nal Hindll te was not restored.
(Fig )20 hl%gurﬂé:g Anti-E1 {gpitope 2) levels in responders to IFN treatment

Figure 19 Competition of reactivity of anti-E2 monoclonal antibodies with peptides
Figure 20 Human anti-£2 reactivity competed with peplides
Figure 21: Nucleic acid sequences of the present invention. The nucleic acid sequences enceding an Et
or E2 protein according to the present invention may be translated (SEQ ID NO 3 to 13, 21-
25 31, 35 and 41-49 are ranslated in a reading frame starting from residue number 1, SEQ 1D

NQ 37-39 are translated in a reading frame starting from residue number 2}, into the amino

acid sequences of the respective E1 or E2 proteins as shown in the sequence listing.

Fgure 22: ELISA results obtained from lentfl lectin chromatography eluate fractions of 4 different Et
purifications of cell lysates infected with wHCV38 (type 1b), wHCV40 {type 1b}, wHCVE2

30 (type 3a), and WHCVS3 (type 5a). '
Figure 23: Elution profiles obtained from the lentil lectin chromatography of the 4 different E1 constructs

on the basis of the values as shown in Figure 22.
Figure 24: ELISA results obtaired from fractions obtained after gelfitration chromatography of 4 different
E1 purifications of cell lysates infected with wHCV39 (type 1b), wHCV40 {type 1b), wHCVE2



A igonucl eotide linker with SEQ ID NO 1/94: 5 G GCATGC AAGCTT AATTAATT 3
3' ACGTC CGTACG TTCGAA TTAAT"AA TCGA 5' 15 _ Pstl_ Sphl 2i rfd4yne 3888 |
(Frio dlll er to facilitate rapid and efficient puri

means of N%’?O@Pég% tion of engineered histidine stretches %‘iﬁé‘%’%@”?he
reconbi nant proteins, the vaccinia reconmbigimti on vector pMs66 was desi gned
to express. 20 secreted prot eins with an additional carboxy-term nat
hi stidine tab.. An. oI| Qwh |nk r, with SEQ I D NO 2195, contai ning

en

uni que sites for 3 rest § nerati ng blunt ends (Sma 1, Stu f
and Pml 1/ Bbr PIFigumgis, ﬂuﬂemwaz:leldnpmmﬁcauanshfapm@ysdfl?@tw(meyp@@r@wv&% @ nal

or ot ease T act or oo el R AR e W G R R SRt e Boc ng
6 histidfnes and 2 st opent odlionst rddacehasin %’(p!el:‘ﬂ-rbé*ﬁzindaﬂztndaw'M)SThbﬁeam&lcﬁHﬁm

ted d t th ol i |
st o, U AL S el MBS AR
3). digonucleotide |inkék3ith SEQ I D NO 2/95: '5'

T CCLOACT CoACT IR CoOGT N S et Aﬁ@%ﬁ%&%&ﬂ%m%ﬁ sy ©

Pl asm d pgpt ATA- 18 cont &¥raédel (ajetThipep! Edfdisaritatsn of veiovi0 tBtO8L(thaiorb da) thas
been deposited under t kRwhRFiRe BfateRPoBY dARGSHrathh Q’WV@treg géﬁ% b Ehs 18 10
rat o

(Bel gi an C@é)r di nated 35 Col | ections of m cro6rgani sms/ [ um voor
Mol ecul ai reY Bf ol ogi e - BY RSPAABRESE 15daeslead BipdiBacion it 30kiarnd)

Ledeganckst r aaFigd&ey. B- 9@9@ta@'tfé@kahneﬁﬁésﬂla!d§’é)bht of ﬁeﬂﬂch&@%ﬁ i@ g@@t?aﬁ:?n%! E?'Bon@tHH?ﬁr

LMBP4486. Sai d deposit January
Construction of HCV reC(gW\?PB ﬁﬂﬁﬁ’g ﬁf) rﬁa)d@’a?pmﬂﬁ‘h@;‘e@@é@ed %r%@/b@!%saﬂs‘ start

PCT{ EPOZ/P 0:3219 41 ?:h 1. gmﬁm £0A€E SR BRAMiatith mtoﬁg‘m msnag%a& ng:%nﬁuhﬁﬁgﬁhne
orotei n Pol ynerase Chai oducts were derived fromthe
serum sanpl es by RNA prg;ﬁ& %88?{13“”&9? %ﬁggﬁfﬂe%‘mf“%@r[%thFaétﬁ%%?r"Prﬁ“f”Fté?l and
PCR as deskii bed previolsd x/frz(cﬁh uyvcmstmetas.adnea m&!&ﬂl&b&eght'ﬁﬁhbreiade eshmlnttraﬁmt he
o et s “aec! B GEEE P B8 REATE BB 502l AL b B8 00.
The foll owi ng cl ones wefrastios &8 enpstreal 63, are Briseient 2 omstme 62 lanai@Cirantiod30 constuct 62,

reconbi nati on vectors: 3), HCCI 10A (SEQ ID NO 5), HCC 11 A
(SEQ I D NO 7), _HCCl 12A H%qé%&“% g@“‘t%‘ﬁw 13A (SEQ I D NO 11), and HCCl 17A
(SEQ I D NO 13) Figee 28 i ¢ Bl stpimngref gusRs-FAGS Q%Wﬁﬁﬂﬁraﬁ@gmwnsof edioY-& Bisngpetitie

El - codi ng zeegi ons were Eddwfézgm s R k) @nfladHay all dondfi t 'F&Er%?qqll_in'é‘?f@tahhe

respective 10 pSP72 plasm ds and i ‘nserted into t -cut
pgpt ATA- 18 vacci ni a r ecBHBERRIopHR %‘@F@f‘fa‘("?ﬂ‘éﬁ@ﬁﬁmﬂféﬂ ’iiﬂﬁ3 ﬁé@t‘@{%l’@smﬁ}ﬁg lane

downst ream of the 11K va@wldmzaconbtrumg Ilaaéaenaa:roﬁ)m:%fmct 38N%he GOBRRLIIMBuRI@S M ds
wer e designated pvHCV- A pvHCV- 12A, pvHCV- 13A and

1 A
pVHCV- 17A. of which pv 7y /c_\lop 1 %OH%I’WL'QQ !_'ne 8: molecular weight marker, lane 9: start gelfitrafion
construct 62, lane 10: fraction 26 consfruct 82, lane 11: fraction 27 construct 62, lane 12:

25 fraction 28 construct 62, lane 13: fraction 29 construct 62, lane 14: fraction 30 construct 62,

lane 15: fraction 31 construct 62,

Figure 29; Westem Blot analysis with anti-E1 mouse monaclonal antibody SE1A10 giving a complete
overview of the purification procedure. Lare 1: crude lysats, Lane 2: flow through of lentil
chromagtography, Lane 3: wash with Empigén BB after lentil chromatography, Lane 4: Eluate

30 . of lentil chromatography, Lane 5: Flow through during concentration of the lentit eluate, Lane
8: Pool of E1 after Size Exclusion Chromatography {gelfitration).
Figure 30: - ODzs0 profile (continuous line) of the lentil lectin chromatography of E2 protein from RK13 cells

infected with WHCV44, The dotted line rapresents the E2 reactivity as detected by FLISA (as
in example B).



in Figure 4. 15 2.2. Hydrophobic region El deletion nutants C one HCCl 37,
containing a deletion of codons Asp264 to Val287 (nucl eoti desJur@®00b 861,
region encoding hydrophobic domain I) was generated as follows: 2 PCR
fragnent s WRO¥F&¥er ated fromclone HCCI 10A with primer SREKERE@NA (SEQ

| D NO 16)/ HCPr107 (SEQ I D NO 19) and HCPr }98 (SEQ I D NO 20 20)/ HCPR54 ( SEQ
I D NO 18). These priners are shown in Figure 21. The two PCR fragnents were

purified from agarose gel after electrophoresis and 1 ng of each fra rrent
was used toget Agredds t e@Plepode kuinugoiRel)the enstlestin astitraimickremalyursbrr2pmiEng

NO 16) and HCPrS4 (SEQ LD, Nes g&& 1Pfec1m:@@1thrv@rmlh{ ih Qﬂchftﬂe@%m RS mmbRRG thbnt o

the Sma | -cut pSP72 vector an ones cont al ni nge deletion were readily
identified because of t lgefitraipe Favmp Gen-reduces gondlisard i C{OHPQ ling spgrasepaifg &)reacily #8 ni d

pSP72HCC137 cont ai ni ng ghianen A @¢n &aeies|. D 15) was 25 selected. A
reconbi nant vaccini a pl as%ﬁl"g contgl ni ﬁg ull-length EIl cONA | pocrﬂg

hydr ophobi c5 dofgiFa$!§: waHD=cmfe F?'\%’%W%&/thﬁ H@'@Foﬁ"i Q‘FB‘“%“%“‘PW@W'%F@Y]

surroundi ng the del eti o fﬁkﬁ%ﬂﬁecté'dl \ﬁfﬁ\f@{@vhm %ﬁm tﬂe 200! Ry iktiuded aiﬁdﬁvda‘ketihe
vector pSP72-HCCI 37) into the Xma |-B t he vacgﬁﬁ%a | asm d

tes
pvHCV- | OA. The resul ti nQCCO@P%%E%‘WEP'%&E%Q@@“BVH&?d@?d nexeRrespnie Bry
;eqrenchn? theham no- tqg;g&ggusggg,ﬁ)&lamg aining the inter ngl EdeI eti 03 was
i sol ate rom this vect cl eav St .an
reinserted int hgl{mr?é‘ Eco(])‘\'iriﬁ by @S Eﬁggtm%\/’ﬁ(‘??/mifﬁ egs%e@m%i”gm
construct wms expected tvmoamn@gemtram tﬁierrﬁfuﬂrtgennﬁmwdslahobmh Fgurel3y&dr ophobi ¢

domai ns deleted a La v.H co I f, .cl
HCCI 38 is repr gg"@%& t?ip' ’g%@ g %%%GERE(?? H%Ofﬁfg‘?dr@ﬁk@'lgéeg&g% b(g% zﬁ}({‘ﬁt he El
car boxyt ermi nus ('t heor efihid:adld s;}umxateer(idlerigartdoa aunﬂyUmdazderwaﬁb (lerei by he3§7iNBE0)

was not conpletely inclu Cv-38, a larger El region
| acki ng hydr ophobi ¢ dorraﬁlrﬁr%f"gr?p“gé%qr%&%@@’ 02/ 055548 PCT/ EP02/ 00219 42

was i sol ated fFigma¥he p\IAQWHSH epieabfmsup dhipe FuksREY prasanreroveled WIQ@M@'@C’%WS

cl oned intp. an EcoRl/Ba i, The resul t| ng pI asm d was
nanmed vaC%3 39 and cont g!ﬂne@%éﬁ one %@0‘)@%@%%6 2)
fragment was cFiguasa fr(ﬁnﬁbvdyé?vq!ﬁ\mt&/d'@'?m\}‘@létﬁ@lﬂe“bﬂﬁogérﬁqfel @%‘p‘l%ﬂ\gﬁi F’Pr piphand

sticky ends were filled Lwostawecs*é&rﬁmwnmg’%ﬁ@f@w%%wm&nﬁ@ﬁmaﬁh@ardéﬁma@d
subsequently by EcoR I (5" cohesive end). This sequence ‘a“@ﬁgﬁ@' nser&) dinto

the EcoRl and Bbr PI - cuthy (ess @fﬁhel&%@a@eﬂhodrﬁ?esa‘f?@gmfl%ﬁe inie YO SEQ
ID NO 27) in plasmd pw @8, containing a 6 histidine tail at its

car boxy-term nal end g&,\f% not on D NO
56 et b Vel o ipibet s iy A SR [ o LA P RRL T P
(serum BR36, clone BR36- aﬁmgsaam@E@dlo@r Aot  Gita ViGNt 4ite? feBiBdnt detenithedigyanestls 9
Stuyver et al. 1993a) a HCCI SE ) ype
5a-infected child with 32?&“ ??’E\Eﬁ?‘? 9@ %ﬁa“ﬁ’é' a‘%]"}d“%%% s "Mﬂ@g@g‘{p&{%ﬁm&
PC-4-1, SEQ ID NO 45 in WD 94/25601). 15 2.4. E2 constructs The HCV E2 PCR
fragnent 22 wa ai ne rimers
HCPr 100 ( SEQ |§9Lﬁ%‘533) }%&%ﬁ%&%ﬁg_ %%’5%@9&&?"?9’“ tﬁgﬁ?gﬁe@%p RNA
preparati 02§ r éiqusFe- "t riaeraget il prtbanErrteveOR nonyespeidetNT seidong Wmaerpgdes TR

at., 1993b, and the frﬁl%é@ 1pWapedeoned into the Sma |-cut 20 pSP72 vector.
Clone HCCl 22A was cut wi th Ncol/AlwNl or by BanmH /A wNl and

the sticky end lgure 8 Relative map positicns of the anti-E2 monoclonal antipodies.
Figure 39: Partial deglycosylation of HCY E1 envelope protein. The lysate of wHCV10A-infected AK13
cells were incubated with different concentrations of glycosidases according to the
30 manufacturers instructions. Right panel: Glycopeplidase F (PNGase F). Left panel:
Endogiycosidase H (Endo H).
Figure 40: Partial deglycosylation of HCV E2 envelope proteins. The lysate of wHCV84-infected (£2)

and wWHCVA1-infected (E25)RK13 cells were incubated with different concentrations of
Glycopeptidase F (PNGase F) according to the manufacturer's instructions. '



of the fragnments were blunted (Ncol and BanH sites with thn w DNA
Pol ynerase | (Boebringer), and ALwNl with T4 DNA pol ymer as€ {485e4%Pnger)) .

The BanH / fragnent was then inserted into the v i 0i

pPgsATA- 18 ‘eﬂéwg?sgmt had been |inearized by EcoR I and Himﬂz%g?lgavage
and of which the cohesive ends had been ébrlel ed with Ktenow DNA Pol ynerase
(Boehringer). The resulting plasmd was n d pvHCV-41 and 25 encoded the
E2 region fromamno acids Met347 to A n673, including 37 am no acids (from
Met 347 to G y3B@edtof t ImeviiElmupgentsisiohHEhET disenmicheriee ohibe pitgiceqeseidhdie- The
sanme- HCV cDNA was i nser i ] R 1 and Bbr Pl-cut vector pMS66,
that had subsequently bégﬁoﬁ%ﬁ{&%ﬁo E‘%Q'vm’th Kt enow DNA Pol yner ase. The
resulting plaSgei2ias ireiredutaseneitel HGY B gleropiedpad hlcdel elep chirRfriarieiols 347 to
683. The Ncol / fra i ofh r L e ' e sane
sites of p sATﬁédi%bl?'va -_Q 3‘%%?‘3,3@%9 Y\E/bgrg%iﬁ(tg?taﬁyge&c%p%?‘g’g?%\r}dlfc%/@zg). 30
PVHCV- 43 arfd pUieiea4 e o etagesesing Ha¥ iEaslycgmemﬁ-dﬂaaWﬁleoﬁCRﬂrwgteH@ments (GLY-#

pot yprotein, of which a%ml:{@fsgﬁ-ésfﬁ@&hm{g%eﬁﬁgﬁpaf\ﬁﬁpﬁﬁcéﬁﬁ[’i ved fromthe natural
car boxyt er m nal re{ai on of the El protein encoding the sj %nal sequ g%&)f or

E2, and ami noFei§ 448 38Andvgs @ Frolyepprolein Butariby Mestem ol prmswen | Melsg (laf) an i on
ngT }— E(I; 8 rzﬂlgb 8;2; H%/- \F/{:g g h?g Eangif;lwzgg V\g (vakb!flfvi@s@%e 2:\6hdinl 24 %}5@5 CV-10A), Lane 3;

i i dne ells , nan
ost eosar coma 1436 t hymi & Ak Yig %@V'iﬁﬂeéﬁ ‘@?’%&’m L&ﬂﬁtér%ﬁg‘}t S¥RelLa
(ATCC CCL 12), and Hep GRvHABEO 2hiSs: &0 trfalhnt gyl (wHCVES Lave meEiafutaati GyesdwHC BE8), t he

Anerican Type Culture | I ectian J ckville, M, USA). The cells were
grown in Dul becco's nogi??”leg%% gaﬁééfg%ﬁﬁm (DVEM) suppl emented with 10 %

foetal calf seFgum44mnd Andykls dEST dveosgatisrahitast vedENENYses lgPCREABlicaiodestrididB LaBe (1 TK- ) ,

and with glucose (4 gA [ =, the v L Ni iU .l estern
Reserve, ATTC VRL19) ) R’FP@WW%%/E ’:}P‘%&a@m& oy Bl R SRR g,
cells, as described prevadusiey: & Bahd (@&CV-38 SRAdhre7tG1 VIR A0A) Bacidaneis: E1&Y-al . |
1987; Mackett at al., 1 198 1 A C I t )| 3 143B
cells was lﬁ‘|%nf ected wit h%%c(yjs%t%Bg?a@%g)é@ﬁ?/gc%@ﬁ)ugpg?%?%{éﬂ‘?@??tﬁﬂ;};‘%%!,
infection (mo.i.) of 0lde(% & (MHPHEYUES blant iy ELGIMS (WBEHS). pee L damel ' EiTwo

10 hours later, the Vacgvﬁ&vagm,eﬁmmw £ yRlRRd), YRS Link angt eciedst ko the
infected cells in the formof a cal cium phosphate coprecipitate containing

500 ng of the plasnmid Diaewls WadhtdRkHFRESEEOHS Walconbi nati on (Graham & van
der Eb, 1973; Magdugtt alsp@hoeyacriddiie)gel deaopivREd & YbcomiitaM 2 Sexesidh @581 a@viddae
Escheri chia col 1 xant hi ne- guani ne _hosr) o&F| b‘%?{[sﬁéj ETr ansfer@se 1?}?%@@? otein
vere sel ecled on rabbit !“R‘?Caﬁwerﬂﬂff‘@'ﬂ'&@m%s S TR o T2 st dibted iR fum
(EMEM cont ai ni ng 25 ugl fediuy gieploeaglol aindcit d3°CMRAYm sadfies g taiden, Nigerdybialere of and
15 g/m 15 hypoxant hi ne;, Fal kner and Mbss 988. Janknech al 9 .

Si ngl e reconbi nant vi ru?@sﬁ\ﬁgF@”r?)ﬁ?pf”ﬁta@{tjmgﬁ%m?cf@% We%a}%wa%&gfeé 9§ @%&1%)

cells under a 0. 9% agar dsserdantrahsiymantowsednagstd. on nedi um  Thymi di ne. ki nase

deficient (TKs) reconbi.nant virus | ect ed. i fied
on fresh nnnorg ere of ﬁ%ﬁa@@eggle}g@%wﬁ ﬁﬁ‘%&é‘%%é@%&%?@g" g#é?li

5- br onp- 2'25deoxyuddi ne. dStiack seraykiagyumtant inesduiae eere orpinrimipicind-@ettiveamediin ol 2WiSr uses
were prepared by infecti I : I i 1 le#¥ereAN
mo.i. of 0.05 (Mackett a@?mugep ‘i/'fb‘ir&cg@? . @8&@%&@5%@0@@%5@% ﬁfﬁﬁ%/@gqﬁk
fragnent in the reconbi tekant Thezagwialit &f 350r W Sb ety sinertefti eoneeairaish biain grchaiefot

(50 i) of the cell |ysat&naRld®y, wistRiyBinsgl ection by means of PCR with the
primers used to clone the reSpective  HCV ra%msnts (see Table 1). The

reconbi nant val@afi-a- HCOrols o ehgwanzene ind Mgt sl di ng to the vaccinia |
r econbi natigon pursied d nggp;grrespoﬁsegﬁer3ihmumz@g@ﬁg[mi nant vaccinia virus vvHCV-10A

was derived frgmreconbinin the wild type train with the pvHCV-1 QA
pl asni d. f(-)tgure 49 Evo&utio% of cellnar response upo%?epea}é\&ﬁmmungzgmns. P '

Figure 50: Cellular response upon N&3 immunizations.
Table 1: Features of the respective clones and primers used for amplification for constructing the

different forms of the £1 protein as despected in Example 1.



25 Exanple 3: infection at cells with reconbi nant vaccinia viruses A
confl uent nonol ayer of RK13 cells was infected at a mo.i. dfJBedaoh t he
reconbi nant HCV-vaccinia viruses as described in exanple 2 . For
i nfecti onWQ T8 nonol ayer was washed twi ce with phosprBiRERGEFed 30
saline pH 7.4 (PBS) and the reconbi nant vaccinia virus stock was diluted.in
MEM nedi um Two hundred ul of the virus s#fution was added per 106 cells
such that the mo.i. was 3, and incubated for 45 mn at 24C. The virus
solution was amppéfat ed gughad ofihi-Bifiesgonpl et e growt h nedi um (see exdnpl e 2)
was added per 6. cells he cells .e incubated for 24 hr at 37 C during
whi ch exprgssiéﬁl@'%ﬁ‘ thes@ﬁtﬁ?%?fﬁ@‘\gﬁ%%ﬁm%ace. 7 June 2005 WD 02/ 055548
PCT/ EPOZ{)POZ19Tab144hExanpihaﬁge§dferﬁéhiﬁrbmﬂmsylewé!sdveﬁmgbi nant prot ei nﬁ t;ésneans of
west ern otti e infected ce re washed two tines wt :
directly |ysedﬂ@f§h Iysﬁ Sl E“l‘%WTris.HCl pH 7.5, 150 nM Nad, 1%
‘(Ij'r ![ t OR fj( 180],c EblerMhl\/gfcll zompéﬁtiddgxppﬁmeaphsemeénmiuﬁne(Ezahcgmmal_rﬁﬁbndliilscw Eel79i5;1 ml%) (r)ﬂr\/l
et ache r .he sks [ : S. p :
EDTA/ 150 nmM I\ga@ 1';'f or SBﬁéﬁfopéﬁsg&cogltaﬁggl?cgﬂfa%&é@agﬁl\ﬁi fugation (5 mn at
1000g). The celablepel | et Anlyss o Helycosfebwsplanate @it 200 | lysis buffer (50 nM
Tris. HCL pH- 2 mM : e O MV MgCl 2 aprotinin, 1% Triton
X-100) per 102“@%% S. T@Tﬁéﬁd\a‘%&ﬁ%ﬁigﬂt&%ye cleared for 5 mn at 14,000
r2 gm iFn_ aln Ep{oefﬂﬂafor cenHWOit‘aUgeogseéi Noeafmm@fﬁtw@;ﬁqwsﬁgd?@ﬁli@mb@d@s leyalot ei ns of
ri lysate were separated by neans of sodi um dodecy
sul phat e- pol yacryl am de gel el ectrophoresis (SDS 10 PAGE). The proteins
were then electro-transferred fromthe gel to a nitrocellul ose sheet
(Anmersham using a Hoefer HSI transfer unit cooled to 4C for 2 hr at 100 V
constant voltage, in transfer buffer (25 nmM Tds.HCI pH 8.0, 192 nM
glycine, 20% (vlv) nmethanol). Nitrocellulose filters-were bl ocked with
Blotto (5 % (wv) fat-free instant m |k powder in PBS; Johnson et al..
1981) and incubated with primary antibodies diluted in Blotto/0.1 % Tween
20. Usual ly, a human negative control serumor serum of a patient infected
with HCV were 200 times 15 diluted and preincubated for 1 hour at room
tenperature with 200 tines diluted wild type vaccinia virus-infected cell
| ysate in order to decrease the non-specific binding. After washing with
Bl otto/0.1% Tween 20, the nitrocellulose filters were incubated with
al kal i ne phosphat ase substrate solution diluted in Blottoi 0.1 % Tween 20.
After washing with 0.1% Tween 20 in PBS, the filters were incubated with
al kal i ne phosphat ase substrate solution (100 mM Tris.HClI pH 9.5, 100 mM
NaCl, 5 MM MgCl 2, 0,38 pg/m nitroblue tetrazol fum 0.165 pg(mM 5 2 0
br ono- 4- chl or c- 3-i ndol yl phosphate). Al steps, except the electrotransfer,
were perforned at roomtenperature. Exanple 5: Purification of reconbinant
El or E2 protein 25 5.1. Lys fs Infected RK13 cells (carrying El or E2
constructs) were washed 2 tinmes with phosphate-buffered saline (PBS) and
detached fromthe culture recipients by incubation in PBS containing 10 nM
EDTA. The detached cells were washed twice with PBS and I m of lysis
buffer (50 mM Tds. HCl pH 7.5, 150 M Nad, 1% Triton X 30 100, 5 nM MyCl 2,
1 pg/m aprotinin (Sigm, Bornem Belgiun) containing 2 nM biotinylated
N-et hyl mal eimde (biotin-NEM (Sigma) was added per 106 cells at 4C. This
| ysat e was honogeni zed with a type B douncer and |eft at roomtenperature
for 0.5 hours. Another 5 volunmes of lysis buffer containing 10 niv '
N- et hyl mal ei m de



(NEM Al drich, Bonmem Belgium was added to the primary Iys & r}gj
m xture was | eft at roomtenperature for 15 mn. Insoluble e 4Wris was

cleared frpgy &0l ution by centrifugation in a Beckman %I;I,ﬁ, at 7
June 2005 V\D&§7055548 PCT/ EPO2/ 00219 45 14,000 rpm (30% JZ%irlrrxx) for
1 hour at 4C. Lectin Chronmat ography 48 The cl eared cell Iysate was
| oaded at a rate of 1 mMm/mnona0.8 by 10 cmLentil-lectin Sepharose 48
col um (Pharnmaci a) that ean i i, L ol unes of
lysis buffer at a rate 1P el meﬁ”“:‘é?.‘"ﬁ’%wﬁ%ﬁ{. was washed
with 5 to 10 col urm vol unes of buffer 1 (0. 1M pot assi um phosphate pH 7. 3,
500 nM KCl', 5% gl a6 icacid, 1 mM MCl 2, and 1%
Decyl PEG (KV\A o vaggrs el % In sonme experinents, the
col um was subsequently washed with 10 colum vol unes of buffer 1
cont ai ni ng . 5% E (DL AR0EEn HS0R ) B o o Slio I UBIAR oD, 1%
Decyl PEG e bo umh%@?%rﬁﬁg ag:‘Ei‘rl\;vas el p lap ylr‘{ eoutl on buffe(;a (10 mv
pot assi um phos & ap pidiiong lns@g%ogmly@g&e&mm Xﬂ“ﬂ‘ﬂﬁﬁ/g‘ﬁ‘@&%ﬂ pheribgayiransferase SppRAMIBCl 2,
. 5% Enpi gen- B, ot e écama%mg\%nmed&@ﬁmey(ﬁ-@dﬁq? 'rﬁt%mmmw@ia%@cqnsmﬁyl al

was fractionated and fractions were screened f he presence of El or E2
protein by maﬁ@mﬁﬁaﬂﬁﬂqﬂsﬁ°@§“’%§‘@ﬁfﬁmqW‘Lé%ﬁ*ﬁﬂ %’PBOdG“IS‘ teithvpg feading Jameh, BiRs
EUSA resul ts Ohﬁ‘éﬂlréﬁ‘dhrfdﬁl@ﬂbhﬂm\le&toﬂmﬁda@d BlokabR | b&Reh 50 Fyueb). The eligihd wdent  El
purifications qQ sates infected with vvHCV39 (type 1b) VVHCV40 -
(type 1b),* %Hd%?“‘s@?tiﬁé‘&fe% and WHCV63 (type 5a). Figure 23 shows the
profil es obtained fromthe vaI ues shown in Figure 22. These results show

that the lectin affini co ‘enpl oyed for envel ope proteins of
the different types 'W“C}Q&f@e"”@()‘m Sgﬁa&@ﬁ@gntrati on and partial reduction The
El - or E2-positive fracetgn Tﬁf@@-?-'é”éi and céhcentrat ed on a Centricon 30
kDa (Anmicon) by cdfttS F%Eﬁ?l ﬁpr‘o TROEFS® at °5, 000 rpmin a Beckman JA- 20
rotor at 4C. | n sor@BceXpgid enbsrtt hecH {aiabrdEp- 25 positive fractions were
pool ed and concentrated by nitrogen evaporation. An equivalent of 3.108
cell s was concentrated to approxi mately 200 g . For partial reduction, 30%
Enpi gen- BB ( Cal bi odhewter toGaitialiapigjend effsRnt puigiio byveesnset A€ chelaon oh pgingzso hisginet o o
final concentr alfe0:,0k iofl‘re?hco(ﬁbm%ﬁ'@mtéﬂs%e@lc&mé Bco’ﬁ%tdﬁ@&to%%ﬁh‘%&ﬂemo@ féé&d to

a final concentration o i ncubat ed f C.
NEM (1 M i%f di seeeterareiain pittose addtirahspboxyiaeldistion tp- Wéz@a@'éleﬂf*% “%l@ff"i‘“i‘mﬁ?‘l "

fﬁnce SB r ?t ion 9?5 c‘éﬁlarrﬂé{luﬁcﬁax@ siterbila résﬁcxxsrﬁea@hesfg@{em@@mriﬂ@as %rmm a@tpnﬁﬁae Pi@asbl ock
e ree su

r gro rat i
Super dex- 200 I—ﬁ%“‘%é’}/ O‘?/E’Bfl afmf‘b%m&r%%‘/ 5’)'“’" @d{% &Nﬁr‘%f'[d 5%%\%%
vol unmes .PBS/ S%Eauedcu REcodiOhe priéas® Bkt SaSolt8adGRé iR0: Q&Z&B{eeﬁ%se&lem gﬂmduBl The
reduced m xture t.he Snma
( Phar maci ‘a) an‘?ﬁ"gtl d%/&@n‘ﬁ‘i%aséﬁ rﬁﬁ%ﬁ%‘ 'Fsg'm%% d% dcreragg O] {h% g?ﬁ%
Fracti ons 2Gf Zﬁgbnmcleoudmm SED 10 NELY/%chvas intorincadubetvesn W Xmateed Pt I siigstof mMTAWe(F @ITS ~
screened for té}_e presence of El or E2 protein as described in exanple-6.

Cliganucleatida linker with SEQ 1D NO 2195
'5' COGCGG CAGRCCTGCACGTGATCGAGEGCAGRCACCATCACCACCATCACTAATAGTTARTTAR CTECA
3! '
30 3¢ C CTCCGGACGTGCACTAGCTCCCGTCTGTGETAGTCCTGETAGTGATTATCAATTAATT G

Xmal - Psitk
Plasmid pgptATA-18 contained within Escherichia coli MC1061(lambda) has been
deposited under the terms of the Budapest Treaty at BCCM/ILMBP (Belgian Coordinated

35 Collections of microorganisms/Laboratorium  voor  Moleculaire  Biologie -
Plasmidencoliectie, Universiteit Gent, K.L. Ledeganckstraat 35, B-9000 Ghent, Belgium),
and bears accession number LMBP4486. Said deposit was made on January 9, 2002.

Example 2. Construction of HCV recombinant plasmids




Fi gure 24 shows ELI SA results obtained fromfractions obtained after
gelfiltration chromatography of 4 5 different El purificati/oltged008el |

| ysates infected with wHCV39 (type 1b), vvHCV40 (type 1b), wHCV62 (type
33), and WRERASS4t ype 5a). Figure 25 shows the profiles JWTEERIREOHP om
purifications of El proteins of types 1b, 3a, and 5a (from RK13 cells
infected with vvHCV39, wHCV62, and WHCV63, —*espectl vely; purified on l-entil
| ectin and reduced as in the previous exanples). The peaks indicated with
'1',' 2", and V,2i@psredenrbdpuitesnBbmpst dt B gnteinpeaks (El 'reactivity mainly in
fractions 26 to 30). These peaks show very sim |l ar nol ecul ar weights of 10
approxi mately 70 kDa, corresponding to dineric El protein. Qther peaks in
the three profil es Pepresdhin Readigi (PGPapron\Idtmm dazwxdﬁrmme:sem&: bdrr@lés Hp REM @dparionhi ch
coul d be separ | h red tlined
in example 5. %@le%ﬁu eﬁ)rse %\L%ph Ubs gésﬁ%nlfpre&%qs ﬁ e{% ﬁ%?iﬂgwﬁh"{”ﬁe
presence of 3t héhedﬁiﬁélﬁeﬁ*@e&smfgemnes aﬁgthsm useil for dripkjcatia. mSthmbme’bts were cloned
(representing f I Ctl s.l8 to
25) contain ceﬁ?gén?nﬁdgt% i %QJ?E r&nzﬁ}a?]@é}ﬂlgf%rfoe@erﬁfﬁ& %?r?‘:& “8? % Pfg%cf‘?‘aons
26 to 30). The fernblﬁﬁé@weefors 98 (REQURNG3) rHﬁﬁ?”@)‘h{SE_%IDm m@aAa&m DN T Hedlias
described in exganbeiod jEtth eiento N8R! dedooirh RENBAGHHL! RoMENPrdRiA Ghed by

strept avi di n-al kal i ne phos tase as own I n Flgure e readily
observed that, ’é?ﬁ?ﬁ@@ﬂ‘a*@‘tgﬁ@r%md%@?gm@Eefk@ﬁVedﬁﬂEm@I@@aql@wnﬁsﬁmﬁm|iha@5u§ir:tm ei ns

present bef.or e pbive pigkikdb ikt InseRéd i thCHRE AR, g%:@m( 1§Ja§blﬂi’§ regf)'nbiﬁafts& Vol MesclBbgis €Nt

at very |low | evel SN the fr tlons 26 to band at approxi mate
65kDa r epr esent@PRd: fawnsgrame g 1 'ﬂ“@?"‘l‘?‘ﬁf"ﬁ’éf"‘m@@ﬁ'ﬁ%{ T tespseliveoplismideyae designeiabt ed

into the rmnorrml*labr QElvaCDmm pvBEV 1A GRHOVEISA) pUHB Y-V ;ﬁM\ﬂW@ﬂvh:E}P;{vavhﬁA ks i 20
3a El protein ’Hfg 10 to 15), which shows a faster nobility on SDS/ PAGE

because of the nce of only 5 carbohydrates instead of 6. Figure 28
shows a silver stain of an SDS/ PAGE gel run in identical conditions as in

Fi gure 26. C overv Of he purification procedure is given in

Fi gure 29.l$he%%%m%l protein was further confirmed by
means of western bl ott| ng as described in exanple 4. The dineric El
protein appeared tog f The subtype
1b. 25 El protein purl I edgtg%ﬁrﬁg%\b-%%ﬂgp [{" ?p%g eﬁ%{a‘} ﬁ%@g?sd@%ﬁ GEF "PR:
above scheme waRFodg Miplobieridomain lywas el exifolows: ArPCA Tidgries kérm gentbtedefrom clone
sequencer and ?{Q@ﬁﬁmﬁﬁj e SO REALIYS §

confirmed that th pﬂ5rot ein ??q g%teme/hgld)c @%\?gﬁs of Dslltﬂl0 qu%dqﬂ%m (pt:@l ase at
the correct® podd ’ﬁ%tﬁ‘* (B {GA 1). Abesearimarn dre shogpip F"E!#ffb?h The gwo F’§ é’mhﬂl%\eettﬂfeﬂﬁete
Thi's confirms Hieaghbddting: Qéctrdﬁhdrésfé@ﬁda nﬁ‘Bf cadn- fra&'rﬂeﬁ%lg us&ﬂé’g@ﬂaér Q@te@mter?&tP@ﬁH} nus

of the mature El - prote acid an 1 on

i
Purification of"®f P@”ﬁ&ﬁf@"eﬁsﬁmﬂ@ ﬁba”?)‘r"?ﬁ@l FEQANPAG- The [ea)gmqjgg;nepWagc;@yd was
purified from REYR Selitus psrrd e@ioeghd Woriel conitibMAd debon werd dagiR R hrich rﬂec%@%ardprhées

51 5.4. Fi h |
| ent |t IO | ecti nI %%ﬁ EQ‘IZS Oyﬁ%\k‘sﬁfﬁg@ﬂ@ %@ﬁb@%&ﬁ%gé&%kc@ﬂﬁ%q 3)5@9”3‘?3 hy.
The dottedd i n@ler:texm esehitapt videisia E&mideathinythd fil-ansth H’edDas Taémlg kydrofhbbicB6mdirs eds

le 6 d | fil
g)r(\?gp matte ogz aphy &H%t&teﬁ b 'FS%H%\QF? chgg?cﬁﬁghcﬁ'%m%m? ‘hf geée on I&ﬁﬁ%{ec'e%ﬁ?g] )grlzeﬂa\?'lid BtS‘f'ﬁfml ch
was reduced an@ﬂﬁﬂ?&Y@Q’senﬁPm@nmhetmaﬁ lBﬁm Hriestel ofdis: vasinisidsmio pMHCV roAETa replitieg
5.3., and part Ié%f‘deEH rfed pRY- 317 wggnﬁrﬁa?ollry%ecﬁ} 4 fﬁgarﬁm% teltrrrm% r(g:g%n lF'(%n E!H@RE lmﬁn%gr ts

of the E2 pool were run on separate Ion co
deronstrat ed t eiion pres iplaleciom diswetoesvE 7] qlﬁﬁ%é@\’ﬁg@ﬂegéiﬂé@ angirdirtsergdinto i &t i ng

prot ei ns i3 Noa @dﬁ@tdﬂ%‘vmmﬂﬁ pl%%ﬁm TRS Todri @bk eﬁ% Ao e@?’a‘éﬁgﬂ g{‘p&aﬁ’ W g ng,
the majority of C%r{}ad “ gpro ei ns se%r%ga

hydrophobic domains deleted and was named pvHCV=38. The Ei- codmg reg|on of clone HCCI38 is represented

by SEQ 1D NO 23.

As the hydrophilic region at the E1 carboxyterminus (theoretically extending to around amino acids

337-340) was not completely included in construct pvHCV-38, a larger E1 region lacking hydrophebic domain |



fraction. Other contam nating proteins copurifed with the E2 protein, were
not covalently linked to the E2 protein any nore because t He e 2005’

cont ani na renoved in a subsequent step. Figur [g an
addi ti onal%alQI?@gigsmc purification step carried out for tﬁ%&éﬁﬁ ﬁ'ﬁ%@i n
purification. This affinity purification ségp enpl oys the 6 10 histidine
resi dues added to the E2 protein as expresséd from WHCV44. Contam nati ng

proteins either run through the colum or can be renoved by a 30 nM
i m dazol e wash. WasiiggllediroB3heiitH}S7 plassidlby EsoR dBan HieldavaB RS dBAd@iioah SooRBBagHRd

Do casi |y ecobar e by By e RS B WA o ] Sraarecl BETNERL .

addi ti onal desal® P fféﬁ"@fpi Wﬁsﬁb%f?ﬂdfelﬂ the pvHEe Bifoveetor byl Bainldl H(of evhich tha stidky teads lvere filld vaith t O

switch to the dg : ffer. s ), |
Starting from ab%g{l Qg%bdgfn&%ﬁ n@%’ﬁgﬁgi’%ﬁ SUbF%m@rb? E&ﬁ l?§ et eﬂﬂ?lj&%%%m(s f2S
VHCV40) f or 3t he™SresdisdieEesh) andfor Riput setonhMiees This reawiesiju e HGABVISEQ DO amcnmmﬁ or
production of E&Hm@t@hrﬂmgwssnmewﬁwa@& Qgﬁﬁarehobed in exanples 5.1 to 5.5
allow the purification of approxinmately i of El protein and 0.6 ng of
E2 protein. It should also be remarked that secreted E2 protein
(constituting aEDKbMRdeRInges30- 40% 60-70% being in the intracellular
form is chracterized by aggregate formation (contrary to expectations).
The sane problemis 20 thus posed to purify secreted E2. The secreted E2

can be purithied as dicschorsedcalponeezs) fsaEpédod a tyﬁé-ia%ctﬁnﬁfatrehﬂﬁh Sekhie sdobigc of

anti-El or anti r ction of Protein 25
Maxi sorb micr ov@eelléf %iagtcgge ﬁfﬁ%@ SEfﬁgé kwbqgg%é)gﬁﬁﬁo&ﬁndﬁéra@" o éHajV\PQSPI) apd |

vol unme (_e g. 5010CtH3 ¢BEQLDIED 31)wa9|ien@ﬂ)ﬁ3n@ilh)pe peeifitecta@dhlia vtk poet-rmsifs@h Repatigsberini oBts, Of
Streptavidin (%gﬁggqﬂgg'{%e il %65734/2[;@1 PBS for 16 hours at 4C or for 1 hour

at 37C. Alternative coated with 1 volune of 5 ug/m of
Gal ant hus nivalis aggl utinin (GNA) in 50 nM sodi um carbonate buffer pH 9.6
for 16 houis aty 4 Q9" 1 hour at 37C. In the case of coating 30 with
G\A, the plates were washed 2 tines with 400,1.1.1 of Washing Sol ution of
the Innotest HCV Ab Il kit (lnnogenetics, Zw jndrecht, Belgium. Unbound

coating surfaces WE‘ Ff& l@V@Q Iﬁ@ﬁjﬁa‘ﬁhénr‘%zjwfa? obttaﬁ?leﬁro}ﬁ(%larh’rﬁrgég %Jeno&!)eol%tdy arﬁ %ﬁJanr% on

(0.1% casein and O
4C. Bl ocki ng S&]CBWQO(ﬁE%NO 8% By HOPE (SERUR NG BHustan tegimiquee oyl nekiphraliom deveres-

tlgobéoggrgg/ 21 rhREPIRE BdIPak, la@@@sdfmwuwér Ak, beSb %@ﬁ\e M&en%asﬁﬁkﬁs;ngjhefaﬁm?@f ons
bl 101 yenr 20 alaurtr Gy ok BEa B\ BBL%s ol hcbesorty SmciAmmg bpssentag
were dil uted 2@f b fragrsenis MerbbIGRH NEY ard Ghritdl ls;@awamaa‘éﬁbwfowwbwéﬁseq Bok erElandQﬂthEZ
St et ovi - - OBPHONR o e B0 mersB RGN S fragm%v?a%%oa@%@%m@ A
with | volunme 6§sAVBhechghaBal bien ingriad bytaomhrmnektda&tea\h@\{nd%bnhtch i|he é@héswe ends had

|

(1nnogenet1 cs. sl o8l N TRRHES VS!S Subll S28 4 =

or nmonocl onal anti -
of 20 5 ng?I  Eedse ip Edredidin Frareamtin edids MRIG47 nBinST R BtiudhiDM afloo dclds (frbdh MetRin e Glyasspl ume

of the sol uti oam\@@ pibiEh hat LA s%n}aggis@nmeh&néehﬁe ﬁhﬁH@cDﬁg n%:zg it tFle p} 1heyr at

37C. The microwel |l s were was tinmes wt 1 on of
the Innotest Fl# VaHor phig66xiat had Is¥PeRIEREHYeenchint ezged jmﬂdiﬁl@gthNA FBhflﬂgasa e reFiitieg

bound anti bodi ﬁlssnweﬁag nghRb Hced by als@@dé&@@ brhigh acﬁ@ﬁhl? b nd ﬂcfolfﬁwl\h%t{mer@ §§7C

with a goat anti-human or anti-mous er oxi dase- conj ugat ed secondary
ant i body ( DAKO e{‘f JL3 Fer wesEhio e SRy ﬁﬁ?sl"mg%‘ﬂ*“ § (HICH & oripMS-46 vaesia Feetoms fvityritlugat e
Di | uent of3ax hepdeﬁmma‘asﬁthW eﬁ@de&@mrﬁola’éldslﬁﬁttto ¢ @ﬂ@%@ﬁ&?r@t@m ofdiitH 4o 863 Be4 to

Bel gi um, and 5 lwgrre dedn%\é ?omolr?erirxgtgrgl cm%te(r?méaﬁ region g d( the)é1 protein enclzogirrmlg ti?e 5|gnsayse€u.;[egc§'f[o?l-:20f

t he
and amino acids 384 to 673 of the mature E2 protein.

2.5. Generation of recombinant HCV-vaccinia viruses




I nnotest HCV Ab Il kit (lnnogenetics, Zw jndrecht, Belgium diluted 100
times in 1 volunme of Substrate Solution of the |nnotest HCV Jnel2005ki t

(I nnogenetics, ndrecht, Belgium for 30 mn at 24C after washing of the
plates 3 WPHES 5?#5{ h 400 id of Véshi ng Solution of the I nrR§TEERO2 Ab 111
kit (lnnogenetics, Zw jndrecht, Belgium. 15 Exanple 7: Follow up of

patient groups vmth di fferent cI i ni cal pr&f“l les 7.1. Monitoring of anti-El
and anti-E2 antibodies 20 The current hepatitis C virus (HCV) diagnostic
assays have been devel oped for screening and confirmation of the presence

For monitor ing. of TEREAERERE o ik tpr 35 gk &efnein R gl IRk Aflitd)
However, as is ptrt@cm&) fhHelra NE}D:GGOLtZ) andBiep GEI@(T@@HE 845)aeidingsurerst abiped o &a  of

et ot o't hgﬂq%lc_?é’ o e it Ry 1 Sh 1 o fed 3| Rl s TO
e e e
183 (0. i kb TG Bty g 9

response (defl norrra fransam na eve and negatl ve

HCV- RNA t est (W@%unrﬂy pripegaBt in pither-1 6B di RIS aelscps daagyibeit previoksly F%lpﬁbéﬁaﬂfeﬁrm@ e od

of at least | yeanaafler, hLea BRL). yAg 86) AR o eF&hz%%éil?%%fe@tQﬂmm no
re

response or ShOWI ng bi"ochem cal respon apse at the end %
treatment. A giypaneccoit vigs atENUBipliiy abifesipn faed) airfkid= B ?IWUQ %ﬁ@gf)@rﬂ?ﬁ%%f i fed

response ( i‘(g Séuﬂ;l%e!lep We Véecxrr’,ahr&gmg?naﬁﬁﬁﬁdsuas Bunstead ity BEnidRg 3N6lin e toydE a léIt)JmV\laS
conpared wth pati'ents show ng non- con'lp ete resp%nses to treat r@&t
follow up 1 t@hosphgiecepresiitay corjgining P9 ng pidhe glagmAfiNiA fgiow W&‘}“iﬁco(“{?\pw

exanpl e 2.5.) andeda 158 MaMECY 20785 Sl%&ambiﬁéﬁﬁm%és%xp?esﬁg)he E:fcﬁﬁn&iam& xmﬁﬁneguanme
expressed by the vaccinia vi rus %Pﬁ‘tem @% F WL %dﬂ"f |f| ed
to honogenei t yhogrssrbaep transismse (g EeMSI i) bﬁ“avte St

with ?bt élpe 1b n@m‘%mﬁo@]mragsugpﬁ][@coph@a& edd irm\f rzs.‘agglmzvkmtymemahm 1i)ug!mff i ed
type rotein i S 0 i.nfecti or
reactivityly JOReesigs alkwyr@% %ﬁé”%@eﬁy%ﬂoé%@f%rm '“3(9 usg &E?Ets@ﬁigd a
antibodies in aéhhﬁbdo@ﬁ;sammte@nm@damw @mmmem;aseiememgmm’fwrpe@ kipfse Hegirat | t| S

C viruses inf the differe épﬁe]flh meaRsmrf the
| nno- UPA genot ﬁgﬁs Bﬂ%aﬁtai'ﬂ‘}’s?s "% eﬂrﬁ‘%{%l ce! pﬂ&%\%)ﬁﬁﬁ% F@ﬁoﬁ}é |UR¥ e ﬁtqg e5
shows the anti il thesregamlofﬂ&nggrmilaﬁe@mn -alibogsridot. StOtkee‘elurrB@trﬁ@mfni@ﬂfﬁ‘@l‘/ﬂmi%’”‘&asr| ng
the course of wrné %ee& AL 30l %&t‘d&%skia%zaﬁmdlcbv\mﬂmﬁ%ﬁlepédmﬁ)ter
treatment. LTR'Ga ons] snlgentl howed ra | declining anti-El |evels
(with conpkete Thﬁegsaﬁanvfama!-@vcwﬂ @gﬁmbie@ TECOWHﬂaFfe'aﬂa'Fﬁ yirusey was eoried Qgran Aokl e
remal ned appr ot} .S SORSI AlYen SR ekl rOR 1R AN sk Bl kg

shown in Tabl e "as ‘avera rat1os = mean antl-g

anti-El titer ¢6Vkimens ( g@b&?e‘éi The epmpitrat Vécic‘@ﬁ WrisesyisTegem eFP‘iGB{’”%E’ %H%C\CI\P‘? n
Figures 5, 6, TfacofslioBplashib E@f@&ye @lne tmbintha@kia iiSARCTEIDA wasnBAvkEdmaicbibisnenc es
coul d be observed between the H’%O }137 Anti-E 10 antibody titers had
decreased 6.9 thesidype WR ereiwtifie ref{ 51049 8ME hps in NR. At the end of fol | ow
up, the anpg-Et titers had declined by a factor of 22.5 in the patients
wi t h sust ai ned resor]se and eve sI | ht sed in NR  Therefore, -
based on these Fimgs Jongl gells | evel s during nonitoring
of I FN-cc therapy correl at es vmth | ong-term sustained response to
treatnent The anti - ) K \OR@nih er m
eenonee to LFN Y &@r{%%oﬂwoﬁa@m@( Yaiiodth o 3% o@%@??ﬁ?feg&nbmé?\ltgdé a8
general . 15 Thivausésiasdssaiopd ivasmplof . Rexipfectiandis. celmandaypewas psheciice, with phaspiaie g ’ﬁfeg)rs

had expect ¢d t e a0t Fds) 2 e RRINbinkr®VeRdioR: virus stock was diluted in MEM medium. Two hundred ! of

the virus solution was added per 10° cells such that the m.oi. was 3, and incubated for 45 min at 24°C. The

virus solution was aspirated and 2 mi of complete growth medium [see example 2) was added per 10° celis. The

cells were incubated for 24 hr at 37°C during which expression of the HCV proteins took place.



to increase during the course of IFN treatnment in patients with |ong term
response. As is the case for hepatitis 8, the virus is cl edr dped g
consequen seroconversion for anti-HBsAg antibodies. Al so in many
ot her Vi r&gog%#g‘@tl ons, the virus is elininated when antit&HERIPEHR

anti bodi es are raised. However, in the exp %%rrents of the present

i nvention, anti-El antibodies cIearIy decreased in patients with a

| ong-termresponse to treatnment, while 20 the antl body | evel remai ned.
approxi mat el y at Exarpale ds Arglysiq of teeambinant arsieins bymesmsctf wegter Aot Al t hough the
outcone of these experinents was not expected thls non obvi ous fi nding
may be very inportant and useful for clinical diagnosis of HCV infections.
As” shown in Figures 9heinfegedcyls wergwaghe wo tigesith RES. dresilydysed wibdsiaia busiel (50 ewyTiis. HC! pH
differently in tAsetso &ﬁrmolpl%t'ﬂn@ﬁ‘f(@oﬂsﬁ Hﬂ'M@Qz A& otﬂm%ﬁéjﬁorgeﬁlcée'l mﬁg'arqietradh%er S

was observed_as fo ti-E antibodies.
overvi ew of Phe BP p‘%@fig‘éPvumPa“O@eS%@M g HClRb 7%@(910@@8”3 MrﬂMTﬂdBfoeﬁﬂm andiadiecteribyi - El

tit Ier S Wter e on awmifugieh (Prin 4 8@6J). TRe 6e¥ %ﬁ?wéﬂth&hlﬁ‘du%p%eoﬁm B &Jﬁer(@d(r{zl@l fr@ﬁ&ﬂ‘ﬂ?—{“
inlong termre W i nconpl et e responder s reat men
Theref ore, neas ﬁgoﬂgﬁqﬁﬁg&nﬁ?@%@m%% ap@ﬂ““hh% 08 il @kperdff celhe  Shearcell dysates
treatnment, or nowietlerrsd m;gs miha 1Ra l';ﬁﬂﬂi andi'p;!iehdﬂ@c&h@e%ﬁeﬁ@heﬁso@b@%@% Pl@tﬁns%ﬂﬁb

i h f
i agnosi 2 of - houlFEivEb it DT oo albre hp it fstroreg) BRE of

the El or ERO pr GAGk) e pragnslvere tareelabesianstdabdom &8 g8 Mmmellﬂlo@&ad’éﬂhzﬁersﬂarﬁ usigy
7.2. Analysis OHoelf:LJr H?%sfgamt%goed %Odb %r?trﬁgﬁodctqns &@gq%mtrgfgsge[ %Iﬁi %@M}@%FI | ot

study lead the inventors to conclude er
cl eared, anti bo@e!§2 miqlydnaL0tQN) entrablp piecepilod diterssve odgiosh BBILES PPl dityedt han

antlbodles to t t 7.June. 200 5548
PCT/ EP02/ 00219 %gﬁm'ﬁ‘?wﬁge}ﬁ\s%g Jb@%ﬂé @Hjag ﬁgbag Q/Wa{’%aﬁﬁé‘b?f’&?'”t% ‘6@8‘?/&@

W therefore i n(’f‘l\’e@d@dUwﬂv @ hvrgepeBEQa’be amb! Saumi on$epintobalpatidniTRcat withHOY twhre200 times
suppl ement th h [LOUpS
el uded 14 pa?l“{éﬁ%“gﬁ’é“%ﬁ”aé@ i o i T TR
with rel apse (R Wine dn pifies ép depreasy she don-eche b@p g G tefepshing witraBignAiige TEdzen anttiebody

El Ab) and E2 ainkilhe 5
gl'abl es)4 and 5 gqhgh: ﬁgteﬁfﬁ%ﬁ%g&l az(ﬁ]g@pﬁgggaﬂsgﬁb& gomﬁéd“ﬁ%cgﬁ@ ]gg ? n@ en gh

El anti body |ev bt gith G nDvgen 10dT 25y e iereverseaeiednib dikal Etpl’psnhme(smstzate

0.03). Since nueduidai mdﬂﬁm TrEJHCI@H'@E b(O@MM N&Y, @ kbt MBS, @351%1&1?:2%6?% rﬁtrgkohuh}/dﬁg? ‘uég!mé% g

3a-infecte at e | b-infect

t he genot y%eoowa!%rg gl?fo Fﬁ‘?&ieh"ﬁ%@tﬁqftg‘g'ﬁéﬁt@e 3C“°“Wf9‘rﬁeﬁ D%rh@ewisem tf‘BpefaWTeect ed
group, LTR al so had hi gher El antibody levels than NR at the initiation of
treatnent [P < 0.05]; the limted nunber of type 3a-infected NR did not

all ow statistical anal yS| S. 10 O antibody levels nonitored in LTR during
the 1.5-year f of42aQe3)) : nEingnt il orBprioteindi es cl eared rapidly conpared
with |l evel s measured at |n|t|at|on of ‘'treatnent [P = 0.0058, end of
therapy; P = 0.0047 and P = 0.0051 at 6 and 12 nonths after therapy,
respecti veI2y5] . Shbygs c| earance remained significant within type 1- or type
3-infected LTR (average P values < 0.05). These data confirmed the initial
finding that El Ab Izﬁls decrease rapidly in the early phase of

resol vement. This f JEEE&IeEkrgE™Ng Eb@’E?Wﬂ%’ﬁf@h%?@sm‘f%wwmpf@@mby@@dsalm NR,

PR or 15 RR n@sy b&iﬁi@@ﬁedlﬁﬁm ﬂl@)tult@'E rehbl&ts%?hbﬁﬁﬁh e PEgBARME QFmMer R, ﬂﬁ%&ic}'(é%d
t hr oughout the cf | I OWSE%EMF rbp%s ‘IF”B l{} ts who responded favoura
treatment with ﬁ AR = ART 1 B\t ”ﬂ%{ﬁiﬁ”NdOSWVﬁeﬁafﬂM&‘éC'dLﬁTﬁﬁfgx
treatment, 3Pherigd, \sxam MyCra kachpdinihf{ SgnenBbe ) el RenGInRd Brhin Q@hn;nae& NQfﬂﬁﬁweﬁmc(eLTR)
and responders c rast
any decr easi ng %@%@P aed\?eeﬂl‘(p EJ,:% it i 4a€qﬁ?gly5f‘tﬁ3a%f’r@§5ﬁ%ﬁﬁb? W%@Cq%lfnfef "
left at room temperature for 0.5 hours. Another 5 volumes of lysis buffer containing 10 mM N-ethyimaleimide
(NEM, Aldrich, Borem, Belgium) was added to the primary lysate and the mixture was left at room temperature

for 15 min. Inscluble cell debris was cleared from the solution by centifugation in a Backman JA-14 rotor at

er




HCV infection that could neither be demonstrat ed by PCR or ot her classical

t echniques for detection of HCV 20 RNA, nor by raised ALT | évéing 20Pfe
mnute quantities of viral RNA, still present in the RR gro durin
treat nent WOLKEREY to be capable of anti-ELl 8 cell stlrnneﬁQﬂﬁqm%ﬂﬂl El
monitoring may therefore not only be able %g di scrimnate LTR from NA,  but
also fromRR 25 7.3. Mnitoring of anti bodies of defined regions of the El
protein Al though the nol ecul ar biol ogi cal approach of identifying HCV.
antigens resul t ¥0q pm {#i5F ed weldnd barat 8.eakt hrough in the devel oprent of
viral diagnostics, the nmethod of inmmune screening of X gtll libraries
predom nantly yielded |inear epitopes dispersed throughout the core and
non-structural regions, and analysis of 30 the envel ope regions had to
awai t cloning agdi SmTnRsSiRRyof the EL/E2 region in manfnalian cells. This
approach sh%[ply contrasts wth nany other viral infections of which
epitopes to-the envel ope regions had already been mapped | ong before the

deci phering of the geO@Iied ool lySalGhdibaBed aGE of8 Rllrﬁlrp&eafso #%h &rﬁfeﬁtzﬂ& 1l 48

anti bodi es often ha% neutralizing activity usetul for vacclne eve opnent

and/ or al | oned PHE" GEaTecBliRERE best eq”‘@ﬁﬁéj‘f‘i@éﬁ?“@f“"d@’@”@ﬁf & s puferet 4 e @ aml/rrnfr The
prognostic si griediilemcienn s Gashaniti DO W QEmd RiuRaRAbrL| S0 R ﬁﬂé&sﬁuﬁ%ﬁ‘os&@tﬁ 'pl@?ﬁ‘) 7

June 2005 WD 02.0 8 PCT/ es or
oo ne ol i mi 0 RERENS, Gieko T e e %C'Jdo‘fm"f’\%!ﬁé?ﬁ‘"ﬁéﬂ’@‘%ﬁsé% g e
avai |l abl e tl@dayl*,!ethertams mhanea&]ieﬂiTentZ,&fean @ds s\[ﬂséq'abntlgexméi%lﬂ Qpao Ecﬁ@h ARFeLXRAsed to

i agnos: s and p Ryt RS chRRhesyse By Kty AR e b st

over | apped eac hvestlitestby lbsplyBg elibrriofizadd mig potasshimephespintelpllTis Zauclycdml, AaBINE@dhdRGci, 0 a

revi ously des L 8 based en
(Ckamoto ot ai -Gy O el o) s Bl e RER0 T o S PSR oo
to as E1-35), vﬁa%ffﬂélbmse\l&lem@eqdmtbe rmentdodidlioe®? praeindp meanodt ELmFapafe@aébematemknt QOO
HCV |
rreangag fest %g‘ ;Frti;tarle _§§ Eh@wsr @.ﬁﬁ é@ﬁs g:’é@gcﬁo{QYeaﬁMe&ﬂ el{JJ?eefr%ﬁ%}{%o?d 8 fe o EQEGnchRnsDc?f gl
di scover addi t i'"Hes ‘“f@}?ij t"'tﬁ‘p‘é‘écvé% (e 1ah VRS VAOTI R ‘é?htWHCE62 (WELﬂa‘ISAndar!#*ICN&'S(@pa fed in
exanpl e 6 was Gk bt @ewdlie M dﬁﬁmé@ro& é VQue@Jhoﬁl in qﬁet@diﬁesmegﬂ éhg&ﬁh&/thgﬁcnn

di | uted hunan ﬁ’& serumin sanpl e | uent . gure shows the results
reactivity of HRUH%FEBFE, b ‘Ei“Ponf’éfof%t‘?BPﬂﬁﬂF?ﬁh‘?fthEﬁ'ﬁefe("@waﬁrﬂé‘éCé’ed f r om WHCV- 40)
protein, in the presence of single or of a mxture of El peptides. Wile
only 2% of ,.the sera could be detected by nmeans of El peptides coated on
strips in a Line Imunoassay format, over half of the sera contained
anti-E1l anti bodi3d®nostiaibh sreiestiatieddgiorconpet ed by neans of the sane peptides,
when tested on the reconbinant El protein. Sonme of the nurine nonocl onal
anti bodi es obtained fromBalb/C mce after 15 injection with purified El
protein were subseqUerit o Eepsfie frastibng eare podeicanil wanteytirated ofch Cattribdn 30 ki (&rhicog)l b

peptides (Figu ont ai ned

predor nant  optt Hodt 4z o(BE bl by SAnESY Bt SIRL ARG et o
reacti vit y2of ﬁ‘@\?‘@rf&ﬁ’o@é‘}‘e@ Arpiedreng-qonceptiatdd Bihaidgencivagsration. Anhequiveleny 813, 0eeplisowes wer e
al so det ect ed. cohbtinSatditdghbBGmateB ;ﬁ%ﬂfa}né 're&%nonsdo% Fgé}lesa?@&%&eﬁr% 0 BOY b%A

pepti des had n@% shown any reactivity when coat e |rect
phase. 20 Ther s ﬁf}@eﬁﬁ‘@@@o w2 dnakogriseniiaian o &8 %y asi H‘@DFWW@WQMQ@ﬂd%bd by

appl i cant pr evi @asdocerration W5 1093/ rhBRPiubated Read ét@W’dﬂ'gE @'Fﬁn'dﬂw@h%lsﬁﬁoﬁde was
synt hesi zed: pelBtl de env35A-bj oti n NH2- SNSS biotin (R
NO 51) sequently added {0 a final concentration of 50 mM an left to reagt for another 30 min at 37°C to block the

30  free sulphydryl groups.

5.4. Gel fitration chromatography

A Superdex-200 HR 10/20 column {Pharmacia) was equiliorated with 3 column volumes PBS/3%



spanni ng am no acids 208 to 227 of the HCV poI yprotein in the El region 25

pepti de biotin-env53 (' epitope A) biotin- GG TGHRVAWDMMMNWSPTITANEOHIR ( SEO

ID NO 52) g anmno acids to 313 of 332 of the HCV poI rotein in the
r egi on“@@%ﬁ%‘@ 1bE1l (epitope B') CrEp03/00219

4H2N- YEVRNVSG YHVTNDCSNSSI VYEAADM MHTPGCGK -hiotin (SEQ I D NO 53) 30

spanni ng am no acids 192 to 228 of the HCV polyprotein in the El region and

conmpared wWith the reactivities of peptides El a-BB

(bi oti nGG TPTVAM@MT@@RW@@ waSiigled iDa 300@ Bre i@md tHE BlyarBBstem (Phamacia) and

(piot ] n-OG TPTLABSRAETISd iR ocd BRI B NRL) 0] 6 Dot e T B0 .

the sane reg|on of sedquences of genot a2 and s respective

have been descr|'B@?!‘SHEETE%’h@eqf%ﬁhﬁpfeﬁeﬁﬂeefrﬁh@[ﬁ?Eﬁ@!lasdﬁsmbﬁd@gmﬁeét| ng |n G asgow

1993 (' epitope C). E!;hw;stsus@fr h Eb?aﬂ@‘df qt ne

5005 W 02 osEal poar Lkl osdhty 0 Féacﬁ@éblﬁgé'd%ﬁe‘(‘@e@m%tﬁﬁ&h%ﬂat@dglﬁ %}U

al so conpar ed widfEntH \P‘J@WC’(‘H ce}jflysa]emecfgéylthm ¥ e ) v‘siCM@r(@eﬁbisMﬂGV%M@ﬁa)

epi tope B and nQﬁuemmcwaqﬁ,@cta wr%u#a z@gh\é&%)pmmé%%&sﬁeu Ndmtpﬁnf%x%ﬁ?&%g p,@:;ahsto bo1bﬁ3§ o

u

and C was tested djrect]| i otinyl ated

strept avi di n- codt%eH { fi?i“é:‘f('é?"é%‘fe'a@é‘@? Y"H@‘@gu\’WC@@?aﬁﬁi}Y"EC‘@ f@@@?‘l’-y’“f*ﬁ@;@ﬂ dhet A

and B were nost afidredadet ¥en Mprév@us@érﬁp@ﬂeme Eéa@ﬁﬂlca%BWW*zbhrﬂt'ﬂ' 'Pep?é?eﬁt%urgﬂpﬁotélrﬁss
reactive. The sa pat |en t%:i had been nonjtored for their
i t“é%?

reactivity t owalp'?i';g %ﬁéﬂaﬁﬁﬂ%ﬂa@‘v & f@F""?f‘r t FRFT &oy vay f’%é“o'{e‘é@’t %ﬁhts Por
reactivity lowargherxiapeit 70 pEScolespdidingadidinge E1lptotei | (Bher pBAS I th thtcY pORS r<BRRA vdcthia

eactod wth 1R BALG PBPr PR e ol iR o e ABCE ABR | o

epi t ope (epit opexample T, ahd beodussad beubsaquent giiltrerion Steemrﬁsnesaﬁte Offthed:roﬁ@aaea;,entvn(@krb@ t he

anti-1bEl1 anti bgdi ' I e st excl

t erm r esponder s%gét'gg't% ﬁé%seﬁa %ﬁ%e@np %%U?%F éd;{oﬁénatn po%h%&@ﬁ‘fptgg fr ?E%%g@lccntal
(epitope B) 10 gantaiibabieti peoteingnal paseni in &6 Bool (Epiichndfieo 29). TanEl bsgakll‘mmnsmud eh e
shown to bqyse%yéfpﬂ@arah@aate{ U oRLA0 rwaa 0k ﬂ? Q%énadsw@%aw P A delddfE EJ‘V53
epi tope may be advant ageous use ?1 Ion o Activ

anti bodi es (anftep@igina ”tetﬁhﬂsphétﬁseg%shp‘é‘altFglbﬁta?tmb?é’rbemﬁlimbsg‘edmaywagst Césﬂd fhe
anti bodies to t b@k[ﬁ@?@%xﬂa%%tﬂhatﬂﬁ%m@ﬁs ﬁ(&ény oéfb?egﬁeLﬂelf |trz{t)z& dphn‘dﬂétéfgﬁigl%%’aneﬁ())a@%zﬂegen

detection in serumor |iver tissue. Mnoclonal anti rec
the env53 regi BEseREVEY priaek Bdefirdions & 1 Wnthe Panes prreeal ﬁblfDélf%WeseﬂtﬁmE*cq'ﬂmfés

that reacted upm@fn mafr&wmﬁbswea@éwagpm iktthd Mok E'TW@’WEH??&EU!@W%@ SR i@ b A0

HOV sequerte. predaEn IRRP B TR S e iy ReDSRIS ruth G M S @ifence
AW is thought tabolgduestisiadiohe F@mmﬁm&h sﬁvesmbemsesrefieadaﬁurﬂmm&&ai conditions as lxjnl
cross-reactive ntains a variable
regi on which na régg%‘tcgﬁp egﬁ‘wgﬁ?r 88%#‘13 Prﬁcéqeu?rlﬁg&%' "‘t%f‘”ﬁlg sequence

- YQURNSTGL-  ( SEQ | D TNr$@@ie dyuifier Bl prédain vias lefhed corfiroed bydnaazgﬁm‘sstan bicEm/a’siiescrbedEEi 31
as shown in Tab

Et-51 al so 20 r%axgn&%etl dﬁ'ht% glﬁlgrﬂ%'i brotarﬁ ep&i%g?edpoq%% nq.igg er%r%l!é Hd rP { %r&lnag% Tﬁge sub@(rag 1b.
peptide El 255 (Elorreipuifisdgon WBC\(ﬂ&mieet@ICQis ﬁtefgilf@mtr@at(omyheme s@ammotmgtnﬁmemancabl d
posi tions 329- 33G) ¢ﬁ|P§aﬁnerﬁ@Pste&an¥\‘ah o 4%t Qdcntalﬁ Qﬁroﬂ'g f{?{fl;esiaﬁrﬁ'rs Ec?%‘ﬂkéd’ thatihe

antibodies clearly followed a di pattern
anti bodi es, espeldIanRgd teen clsaed @NE@Q”WSP‘H&‘%\azl”@r‘i@#@é%ﬁ@“r(@ﬁ*{@@fr@@ ang Y19P)dram feent .

Therefore, it isgngl@adncd Natcotifie tr{éeiﬁd“r@%ﬁﬂuk!lti‘et%nﬁbg‘l B 8k 9RRordhis BPFl Rfucoul d
not be neasured as efficient| an assay enploying a reconbi nant E1/E2

protein as w tH" e’”ssaﬁsgalt%“‘rﬁﬁ‘?quﬁi"”l?ﬁ 25 anti-E2 protein. The anti-E2
response wddld clearly blur the anti-El response in an assay measuring both
ki nds

5.5, Purification of the E2 protein

The E2 protein {amino acids 384 to 673) was purified from RAK13 celis infected with wHCV44 as

indicated in Examples 5.1 to 5.4. Figure 30 shows the ODao profile (continuous fine) of the lentil lectin



of antibodies at the sane tine. Therefore, the ability to test

anti-envel ope antibodies to the single El and E2 proteins, Awses®don to be
useful. 7.4, Ma ng of anti-E2 antibodies 30 O the 24 anti-E2 Mabs only
three coulV§OR¥° g‘ﬁpet ed for reactivity to reconbinant E2 BCTHEHROML. two
of which reacted with the HVRI region (pepH des E2-67 and E2-69, designated
as. epitope A) and one which recognized an”epitope conpet ed by peptide
E2-13B (epitope C). The 'mpjority of murine antibodies recognized .

conf or mat i onal G@ptagmghy. gpé dotgddine rqpRiegte the E2LBactvitys halmtadtyrEESﬁpeawﬂmple)s Hiditle 31
(epitope A, a

e B 19 r!aﬂo5uf§ e @arrle%% gbtgﬁéz%g elﬁlﬂ:ﬁ%ﬂﬁmrﬁ ?o%ép&y mﬁgegfri R3 ?)E?[ tool ésee fi Bgres 30)
(conpet ed by pe"ﬁ‘ﬂ"l’&@@ “E?m d agdzblocked agpordiag to 2 meﬁ@smgﬁamtmrd.'xarr@bﬁﬁoqnépﬁ):fvdamhi a
fourth linear epk ﬁlﬁlﬂf&tefy%ﬂﬂhéa'?o tﬁ&@ﬁmﬁﬁoﬁfbaﬂ%n E yob&i ersg%n %ﬁrat@?élf@%?goﬁ%nscﬁ)u' d

al so frequently b observed, but jori sera reac

conf or nmat i oRal °@Lﬂﬂ be gpraoastrated 1B E%forg@yovalemwg}@d WoATIST W contmiatting nqieins b pereduclion| d
be grouped accakseiithetonet M@dr Fedlcth @ﬁd'bM@kmd) e h’é}br@r&ﬁcoﬁa?mnfatﬁéér&&% sag! eE'ﬁeg &%gﬁe Vo

antibodies in the s Eﬁgr natant 5 of hybri domas
8GLODL H9, 10DdeEskon- @Qtam'i&?m@@fls agppiciiegiyith e EBpSit warestsploiy g fo the E2 protein

confor nati onal agypdictR@Ese\WRERorRkHNS cofh b@)émﬂ@@iﬂ% s&&qﬂ%ﬁt@fe@ 'F:*ngeAs:a%ﬁofmb B a'ﬂﬂftlonal
were biotinylated in

chr omat ogr aphy of the
borate buffer ﬁnﬁﬁé‘jﬁ@%ﬁﬁe@ gange °”BfPf3FSEz p““%? g‘ﬂ"% %‘9‘1 Hiiseadinity F\‘W%f@%ﬁt@@ﬂ%? e 6
separ at ed 16r orisfiine esitieniddet thhe TR arsin @f expredséd flotnrva%ovmn CERMRARY ;S?Qéﬁrﬁl%lﬂﬁq un

Pool ed bi oti nyl d b bod fractl ns re, dil uted tines.
E2 protein bou t@tu% m%af"loumgg hf)ﬁeg?‘g 5\95@5@&“@6‘5 Bsht %@rebqsoef‘?wﬁfl %{‘feéséﬁ‘”ﬁ‘bG in
the presence ofSDIBWEL00.5 jigbmurifieth &2 m:mda mfmmmidazhe dsh. My paie €lpre@ngaaid beregsily

anti body and s |ne hosphat ase |.abel ed
strept azi di n. gagr ce gtzéeogmmﬁhag&ge% "lg't)é Pl“r P &g %’é’ﬁdﬁlgwad?%géte%&@&éﬂn%ﬁ

t hese results, 'fmdﬂ@@ﬁﬁdiwmlblﬁtoﬂ-atbhteatmdesfrEﬂnuffeepgtPB@eartromyaiboffassa(mpi topes F, G H
and 1) cou be del 2 iV ,

Fecogni e tat ant || AaE8hECub i i d Rt ok ERDIMIE VA O REE PO IR p8Ben
this study. I\/ansEWHE'@MhN‘dﬁCY@DBW@l@'Vb‘&ﬂ’v’ﬁb‘lﬂf@diducwa@‘ﬂvmfw the brock @8 EiFpribda i

unl i ke 16ABE7, aiah@issd ucds iy t%fe%&%h@f@pp%ﬁrﬁétélﬁ% %rér Bein YebsodRy

recogni ze variants of the sane |inear epitope ope r@@éﬁ? recogni ze a
conf or mati onal epi tbﬁ?@‘ dfsp EeHeWa&‘Ed‘%aE%FfFf IPVte'ﬁICﬁﬁW@dpmfm@HﬁQg‘% A0.10% being

conf ormati on afiti@ rntr&hbinldrl idhg) ichrad SRR Eyﬁg%r%aﬂé RenaboR (3d8y Pk @Honk)Cs LRR Grodidhe is 20

Exanpl e 8: | on ta Introduction The El proteln
encoded by’ C&HC@'_{% tsffée‘eggz H’Pé‘?c@ie Egé’ﬁ‘bt@(ﬂ@ﬂedlﬁﬁ/d' ¢t 0 44 expressed

from mammalian cell s cont ain 6 and 11 carbohydrate noieties, respectively.
This could be shown by incubating the 30 |lysate of vvHCV10A-infected or
wHCV44-infected RK13 cells with decreasing concentrations of glycosidases
(PNGase F or EBxmgkfckiédAdarstee fdtecfoRmbitiEn geantiteh aimihaiies oBioe thb detbeiay) of ¢ @OEXi NQ
to the manufac ﬁg's instructions), such that the proteins in the |ysate
(i ncl udi n% Ei) partially deglycosylated (Fig. 39 and 40,

respectiv I\/Ut ants devoid of sonme of their glycosylation sites could

al l ow the sel ecti O MR ot BRSPS RERL ki, Mﬁ‘.nr%?k) were coated with 1 volume {e.g. 50 il or 100 pl
or 200 pf) per well of a 5 pg/mi salution of Streptavidin (Boehringer Mannheim) in P3S for 16 hours at 4°C or for

1 hour at 37°C. Altemaively, the wells were coated with 1 volume of 5 ug/mi of Galanthus nivalis agglutinin

(GNA) in 50 mM sodium carbonate buffer pH 9.6 for 16 hours at 4°C or for 1 hour at 37°C. In the case of coating
30  with GNA, the plates were washed 2 times with 400.j of Washing Salution of the Innotest HCV Ab Il kit
(Innogenetics, Zwijndrecht, Belgium). Unbound coating surfaces were hiocked with 1.5 to 2 volures of blacking
solution (0.1% casein and 0.1% NaNs in PBS) for 1 hour at 37°C or for 18 hours at 4°C. Blocking solution was
aspirated. Purified E1 or E2 was diluted to 100-1000 ng/ml (concentration measured at A = 280 nm) or column

fractions to be screened for E1 or E2 (see example 5), or £1 or E2 in non-purified cell lysates {example 5.1.)



7 June 2005 WD 02/ 055548 PCT/ EP02/ 00219 54 inproved i munol ogi cal
reactivity. For HIV for exanple, gpl 20 proteins |acking certédine Z¥bect ed
sugar - addiy,j tifs, have been found to be particularly r
di agnost i (:"‘@35}\953 I ne purpose. The addition of a new oli g@%ﬁ@@i}g si de
chain in the hemagglutinin protein of an ggcape mut ant of the A/ Hong
Kong/ 3/ 68 (H3N2) influenza virus preventS reactivity with a nneutralizing
nonocl onal anti body (Skehel at al, 1984). \Wen novel 5 glycosylation sites
wer e i ntroducedkek dited 20imesi imtfidciirg nawiorhadh vt difiert] prr i3 tselition Wy adsledtieeagipest irdi ¢
mut agenesi's, dr j Nt ' ) s R 9ES Lishd stihat the
car bohydr at es smgd?)%éedf%g h@%{%ﬁﬁ?’éﬁ%&@%@%’f g@%ﬁ‘iﬁégﬁtﬁ %'Y%ggﬁrﬁggheg g_t al .,
1988). | n anot i ained of Plasing Sdutonsf theaindoleth Vel &t b ki(titpoenktion Zipdrckt Pelgipmi¢ Gemm

surface protei Qargg;B \%{eocﬁlutp{ulafﬁmeg Srimgﬂgonwﬁﬁi'&qlgrahﬂélﬁﬁmd@s Whid dhRed MRl Srehelilord.
Al t hough seven 0 e nutatrons did not affect virus infectivity, mutation
of the fourth giyidcRepplediieio b st HGY Ao it aapiowskime & the spitio was el i rearh RS

resulted in a -l ' fth W28d0 salution of th
Furt hernore, i P@ﬁ’%ﬁ?\/\#@?ﬁg Tﬁ&%iﬁ?&gﬁ%ﬁ&{é@ﬂesgé ﬁbﬁorflkeda% 0r ﬁgg%gr ate

chai ns is i nporweiest HQVAR Idi GopgpneteaZripgiechBelgpmiding bpundptiopdiag yeradelsded Ph BCUPds f or
efficient fol dighfwelPHEMRi 92C Qfin AT50hatl H-HlindhChr aMAtbusd R pRIAseEonjligBted Sefondary

endoplasm c reticulum oligonerization i.0l ogi cal activit nd port
of gl ycopr ot ei &ibody HAKD, Elegrins Rrimpry) dﬁ@ggéoéﬁ” Y V°;%mﬁ%p§§'9atet%'ﬁe§y°§{'§%{\m?%‘ {:'%%3;
Hel eni us, 1994) i d{ldn6deneids] AL sdiumi, Bl cals BdvatpRi weRMEhe0 Peadgifon btf @ibstrai eidieences

e

reactivity, Si rRfiennSeNBCvah @l klraeaietics, Ivinddcht28eliut)Sw b) miyyp edsC atbhesting ofthe Plates

cbsontin al | QUEACObAT eRsnt B Ml B TR dfarBRy s patneBR 0, 10

nutated to yield a type ib EIl protein with inproved reactivity. A so the
type 2b s%gences show an extra glycosylation site in the V5 region (on
Asn299). i sol ate S83, belonging to genotype 2c, even |acks the first
car bohydr at e nangole] : gireyp different ginigat orofiiési e it is present on all
ot her isolates (Stuyver at al., 1994) However, even anong the conpletely
conserved sugar-addition notifs, the presence of the carbohydrate nay not
be required forZ.lfMhigiinggf ant-fimndealif? apibediss o rol e in evasi on of i mmune
surveill ance. Therefore, identification of the carbohydrate addition notifs
which are-not required for proper fol di_ng¥(ard reactivi té% ? not . obvj ous,
and each n&fant hasTecural hpailisy dys 4ivY) fa9eosts dssarspiave Rest g pF‘%/.‘” fireHgefiesi s
of a gl ycosyl athfmat@Phritle M@ ®HCNBTHSROBIENEESY dordlsede odmbiieciMetkiinyusei oher
mut ati ng 25 the codons for N, 5, or in such a t hat. these
encode am no a@°Hed Pk REPSHY f PERIN oﬂ_ﬁe ?”Eg“ecogg’%?asg\fl\ﬁ Pvel 3%‘&!51\5?51%%%&% ﬂg% ds
di fferent fromdSedion ahd iqentfitaton oh aei-coklofs antibatics may hevecrase uefil .2 oklicleseltiegt Fvel v,
the X position.nma e nmutated into. i i1 L8, Kr 2 s NPT
are not frequemwfsg(galﬁgaf’%%'jb @ O@i'etuﬁec ap E%)ﬁ)ﬁ/og‘#} g{gredgé an}&??[ Aégbgwggi_%g{o?néuﬁﬁg r\?\EFCh
car bohydr az®- adulidme ohepatiis ¢ fimasarasereed il gentef paienfsofidtnatpraveitiosd represse (deiedey and
whi ch are not, hAghd D L e IHRPRNATRY (PR i YL non-&RlingBredion) in the
Mut agenesi s of P %@%nﬁ%%%ﬁ%ﬂe%@u?at%ons wer e p((ar,f cl)r‘rrednoor) tfegolg)l
sequence of cl dlved PAGGIIGAS ¢ SEQ! IvE RiEr tegnent) Tiae caTpRret Wik GRigRs BPNIPEIEsHEs o
per for med usi NGhHRRS@ndHckiPBonse (WA FelanéeSBiR: efdPl@mé. targetting the GPT
sequence | ocated upstreamof 7 June 2005 WD 02/ 055548 E’Cﬁ‘T/ FPO%/ 030 19 .55
A group of 8 JFN-q; treated patients with long-term sustained response (LTH, follow up 1to 3.5 years, 3
30 type 3a and 5 type 1b} was compared with 9 patients showing non-complete responses to treatment (NH,{ollow
up 1 ta 4 years, 6 type b and 3 type 3a). Type 1b (wHCV-39, see example 2.5.) and 3a £1 {wHCV-62, see
example 2.5.) proteins were expressed by the vaccinia virus system (see examples 3 and 4} and purified to
homogeneity {example 5). The samples derived from patients infected with & iype 1b hepatitis G virus were

tested for reactivity with purified type 1b E1 protein, while sample_s of a type 3a infection were tested for reactivity




the vacciniat 1K late pronoter, and an antisanse priner (designated GY#,
wWith # representing the number of the glycosylation site, Sedure 2P0541)
cont ai ni nggéhe desired base change to obtain the nutagenesis. The six GY#
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7.2, Analysis of E1 and E2 antibadies in a laraer oatient cohort

The pilot study lead the inventors to conclude that, in case infection was completely cleared, antibodies

to the HCV envelope proteins changed more rapidly than antibodies to the more conventionally studied HCV
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of antibodies at the same time. Therefore, the ability to test anti-envelope antibodies to the single E1 and 2
proteins, was shown to be usaful,

7.4, Mapping of anti-E2 antibodies
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Of the 24 anti-E2 Mabs only three could be competed for reactivity to recombinant E2 by peptides. two
of which reacted with the HVRI region (peplides E2-67 and E2-69, designated as epitope A) and cne which
recognized an epitope competed by peptide £2-138 (epitope C). The majority of murine antibodies recognized

conformational anti-E2 epitopes (Figure 19). A human respanse to HVRI (epitope A), and to a lesser extent



pvHCV-11A Els EcoR | - Hind Iit 625/ 207 pgpt ATA-18 pvHCV-17A . Els EcoR |

- Hnd |1l 625/208 pgpt ATA--18 pvHCV-10A El EcoR | -Hi nd |17 JWre30R62

pgpt ATA-18 pvHCV- 18A CORES Acc | (KI) - EcoR | (1C) 403/130 t ATA- 18
pVHCV- 34 CKRE2ASE (1 C) - Fsp | 595/197 pgpt ATA-18 pvHC\RGHE 1B Acc |
(KI') 1150/380 pgpt ATA-1 8 PMB-66 pvHCV-3 3CORE- El b.his EcoR | - BanH |
(KI) 1032/352 pvHCV-36 CORE-El n.his EcoR Nec | (KlI) 1106/376 pMS-66
pvHCV37 Eta X BanH I $ 711/239 pvHCV-10A pvHCV-38 Etas E6OR | .- 6stE
|| 553/183 pv %H‘i {(prptope 5 e Ihisblingsy epfopEregimR (FompelednpaptdesoiB @R, B1-35 p B AT signaied

pVHCV- 40 El Ab. hehifipefs} &4k a bourth 8 E5kobe rédith Jeorpe e C\y/_%gﬁd B 6%1tog@%%ﬁé%fre5%ﬁ§h8am

| (KI)-A W | %T%l%’giwm pgSATA- 18 Al WN
| (T4) 1005/ 34 the WP‘?@\P o5 [Earied Wﬂﬁb@nfwaﬂmab epitopgs) (igwrel 20). Tupe oBMSioR!
PgSATA- 18 pv H@Mﬂﬁhéccﬂa wsgrdnpea addringlto thekelative pAh:M«r&lasJ folléub D) @a%&%@e%?n ﬂPg@ rgganh

P v o oon ol WEEREsot Bt e Sa HkeB00Ch dHseh TG R 3R BTG oGt 131

1410/ 463 pgsATAenﬂo&nanqnaz Ieivped erElpuifd @amris lof protdifi R i bhm%@tzg%ﬁﬁa"nd VY orltg
pvHCV- 66 CORE- 2427/ 809 B - nucl’eoti de aa:

d
ani noaci d Kl : uitm %@ﬁﬁﬁ blgléﬁy’atH “ﬁ"f#?b 4o n (e prepyig; o ?‘?hﬂﬂ'afeﬁef‘t‘ll’ﬂé@i Weje§pparated
am noaci d posi ﬁrolmfree bigiin bymeeartsGh\elflieationolirarta@irephys Pel@TERYaiéd shitiody iRAMS werd¥Ried 100

ol asm s and vir 10 an Sarelios 4 fesorabiii RS r B AR Ra mhas g o 10
Constructibh L&mgthe auesic! fophiotingatd feemppting ettt dnd subgevuekly ddeieddy aik&BhephbspeeaR!
B anH | 783/ 26ZhdpM A PVHCV-82 E1'-GY 2 EcoR - BanH | 783/ 262

pvHCV- 10A pVHC,\/-83 1'"-GY 3 EcoR - BanH | 783/262 pvHCV- 10A pvHCV-84.
El' -GLY 4 EcoRl - BE&eiiagesT8empesiion mieigi@y-in Dale 6pRasiC\in 8Bse Fdblits @ odniGmBicaRini-E2 BarrH

| 783/ 262 pvHCWsike RV @@ dEﬁ I QA

nt: nucl eoti d?%ip &gﬁ”l n(gﬂgé;éed 'K 12@2%0‘@ %l\ﬁﬁ Iﬁﬁjm{ﬂ F‘%%%yrij%l\% %’wa

filling Positi BFffena8 e iiesr @pztg@gnot ieRsFserited bﬁhﬁ@%@%ﬂﬁélﬂwm@yeﬁﬂahs 45BLIEA ¢EBIAC4
15 competed reactivity of 16A6E7, but unlike 16ASE7, they did not recognize peptide E2- 13B. These Mabs may

recognize variants of the same finear epitope (epitope C) or recognize a conformational epitope which is
sterically hindered or changas conformation after binding of 16A6E7 to the £2 138 region {epitape H).

20

Example 8: E1 glycosylation mutants
25

8.1. Introduction

The E1 protein encoded Dy WHCV10A, and the E2 protein encoded by wHCV41 to 44 expressed from

mammalian cells contain 6 and 11 carbohydrate moieties, respectively. This could be shown by incubating the

30 lysate of wHCV10Adnfected or wHCVA4-infected RK13 celis with decreasing concentrations of glycosidases
(PNGase F or Endoglycosidase H, (Boehringer Mannhein Bicchemica) according to the manufacturer's
instrictions}), such that the prateins in the lysate (including E1) are partially deglycosylated (Fig. 33 and 40,

respectively),

Mutants devoid of some of their glycosylation sites could allow the selection of envelope proteins with
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10  phenolype (Kayman et al, 1891). Futhermore, it is known in the art that addition of N-linked carbohydrate

chains is important for stabilization cf %olding intermediates and thus for efficient folding, prevention of malfolding
and degradation in the endoplasmic -aticufum, oligomerization, biological activity, and transport of glycoprateins
(see raviews by Rose et al., 1988; Doms at al, 1993; Helenius, 1994).
After alignment of the diffsrsnt snvelope protein sequences of HCY genotypes, it may be inferred that
15  notall 6 gycosylation sites on the HCY subiype tb E1 protein are required for proper folding and reactivity, since
some are absent in certain (sub)eypes. The fourth carbohydrate motif {on Asn251), present in types 1b, 8a, 7, 8,
and 9, is absant in alt other types krnow today. This sugar-addition motif may e mutated to yield a type 1b &1
protein with improved reactivity. Alsc e type 2b saquences show an extra glycosylation site in the V5 region
{on Asn299). The isolate SB3, belonging to genotype 2¢, even lacks the first carbohydrate molif in the V1 region
20 (on Asn), while it is present on all other isolates {Stuyver et al., 1994) However, even among the completely
consarved sugar-addition motifs, the presence of the carbohydrate may not be required for folding, but may
have a role in evasion of immune surveiliance. Therefore, identification of the carbohydrate addition motifs which
are not required for proper folding {zrd reactivity) is not cbvious, and each mutant has to be analyzed and tested
for reactivity. Mutagenesis of 2 glycosylation motif (NXS or NXT sequences) can be achieved by sither mutatipg
25 thecodons for N, S, or T, in such a way that these codons ericode amino acids different from N in the case of N,
and/or amino acids different from S or T in the case of S and in the case of T. Alternatively, the X position may
be mutated into P, since it is known that NPS or NPT are not frequently modified with carbohydrates. After
establishing which carbohydrate-addition matifs are required for folding andfor reactivity and which are nat,
combinations of such mutations may be made.
30

8.2. Mutagenesis of the E1 oroisin

Al mutations were performed on the £1 sequence of clone HCCHOA (SEG 1D NO. 5). The first round of
PCR was performed using sense primer 'GPT" {see Table 7} targetiing ihe GPT sequence located upstream of



E2- 5B ANGSGEDQRPYCWHYPPKPC 475.494 78 E2-78 WHYPPKPCQA VPAKSVCGPV 487- 506

79 E2- 9B AKSVCGPVYCFTPSPWAGT 499-518 80 E2-116 PSPVWVGLTDRSuET2880G
511-530 81 E2-13B GAPTYSWGENDTDVFVWW 523-542 82 7 June 2005 WD 02/ 055548
PCT/ EP02/ (%O 94055848 E2- 17B GNWFGCTWWNSTGFTKVCGA 547- 566 83 PGIZEPG§0219

G FTKVCGAPPVCI GGAGNNT 559-578 84 E2-21 | 66AGNNTLHCPTDCFRKHP 571-590 85
E2- 23 TDCFRKHPDAT( SRCGSGPW 563 602 86 E2-25 SRCGSGPW TPRCLVDYPYR 595-614

87 E2-27 CLVDYPYRLVWPCTINYTI 607620 -85, £2:29, ECIL NYTLEK RMNGEVE |
ACNWIPGERCDL EDRDE&EEdyIatﬁrﬂsie &ﬁﬁg ail; conBERing3Be @@mmﬂmmﬂfn@mqene@meﬁmm 7

June 2005 WO 02/0 %ﬁS P I%ﬁ%%@my%&%s@ﬁ%wﬁﬁsucpme{‘n \Y; mdaamw

00 w$oa
lv~+ la r~

i0

15

20

25

30

yY~ 1~ N .rp ado

N BMmdﬁcaEbn@‘ th@odoh encdity € thdobglycosylaed Asn {AAC or AAT) to a Gin codon (CAA or CAG).

Glutamine was chosen because it is very similar to asparagine (bath amino acids are neutral and contain non-
polar residves, giutamine has a longer side chain (one more -CHe- group).

- The introduction of silent mutations in one or several of the codons downstream of the glycosylation site, in
order to create a new unique or rare (2.q. a second Smal site for E1GlyS) restriction enzyme site. Without
modifying the amino acid sequence, this mutation will provide a way to distinguish the mutated sequences from
the ariginz! E1 sequence (pvHCV-10A) ar from each other (Figure 41) . This additional restriction site may also
be useful for the construction of new hybrid (double, tn"p!e, gtc.} glycosylation mutants.

- 18 nucleotides extend 5 of the first mismatched nucleotide and 12 o 16 nuciectides extend fo the 3' end. Table
7 depicts the sequences of the six GLYZ primers overlapping the sequence of N-linked glycosylation sites.

For site-directed mutagenesis, the ‘mispriming’ or 'overlap extension’ (Horton, 1993) was used. The '

concept is Mustrated in Figures 42 and 43, First, two separate fragments were arﬁpiiﬁed fram the target gene for
gach rnutated site. The PCR product obtained from the 5' end (product GLY#) was amplified with the §' sense
GPT primer {see Table 7) and with the ras{}ective 3' antisense GLY# primers. The second fragment (product
QVR#) was amplified with the 3' antisense TKa primer and ihe respective 5 sense primers (OVR# primers, see
Table 7, Figure 43). ‘

The OVR# primers target part of the GLY# primer sequence. Therefore, the two groups of PCR
products share an overlap region of identical sequence. When these intermediate products are mixed {GLY-1
with OVR-1, GLY-2 with OVR-2, etc.), melted at high temperature, and reannealed, the top sense strand of
product GLY# can anneal to the antisense strand of product OVR# (and vice versa) in such a way that the two
strands act as primers for one anather (see Fig. 42.8.). Extension of the annealed overlap by Taq pelymerase
during two PCR cycles created the full-length mutant molecule E1GIy#, which carries the mutation destroying
the glycosylation site number #. Sufficient quantities of the E3GLY# prcducté for claning were generated in a
third PCR by means of a common sef of two internal nested primers. These two new primers are respectively
overlapping the 3' end of the vaccinia 11K promoter {sense GPT-2 primer) and the § end of the vaccinia
thymidine kinase locus (antisense TKs-2 primer, see Table 7). All PCR conditiens were performed as described
in Stuyver et al, (1993).

Each of these PCR products was cloned by EcoRi/BamHl cleavage into the EcoRi/BamHI-cut vaccinia
vector containing the original E1 sequence (pvHCV-10A).

The selected clones were analyzed for length of insert by EcoRlifBamH | cleavage and for the presence

of sach new restriction site, The sequences overlapping the mutated sites were confirmed by double-stranded

a
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sequencing.
8.3. Analvsis of E{ glycosylation mutants
5 Starting from the 6 plasmids containing the mutant E1 sequences as described in example 8.2,

recombinant vaccinfa viruses were generated by recombination with w vaccinia virus as described in example
2.5. Briefly, 175 cm?flasks of subconfluent RK13 cells were infectad with the 6 recombinant vaccinia viruses
carrying the mutant F1 sequences, as well as with the wHGCV-10A (carrying the non-mutated E1 sequence} and
wt vaccinia viruses, Calls were lysed after 24 hours of infecion and analyzed on westem blot as described in
10 example 4 {see Figure 44A). All mutants showed a faster mobility (corresponding to a smaller molecular weight
of approximately 2 to 3 kDa) on SDS-PAGE than the original E1 protein; confirming that one carbohydrate
maiety was not added. Recombinant viruses wers also ana!yzeﬂ by PCR and restiction enzyme ana}ysi_s to
confirm the identity of the different mutants. FRgure 448 shows that all mutants (as shown in Fgure 41)
contained the expected additional restriction sites. Ancther part of the cell lysaté was usad to test the reactivity of
15  the different mutant by ELISA. The lysates were clluted 20 times and added to microwell plates coated with the
lectin GNA as described in example 6. Capwrea (mutant) Ei glycoproteins were leit to react with 20-times
diluted sera of 24 HCV-infected patients as cescribed in example 8. Signal to noise (SN} values (OO of
GLY#/OD of wt) for the six mutants and £1 are snown in Table 8. The table also shows the ratios between SiN
values of GLY# and E1 proteins. It should be uncerstood that the approach to use cell lysates of the different
20  mutants for comparison of reacfivity with patient sera may result in observations that are the consequence of
different expression levels rather then reaclivity lavels. Such difficulties can be overcome by purification of the
different mutants as described in sxample 5, and by testing identical quantities of all the different E1 proteins.
Hawevar, the resuits shown in table 5 already indicate that removal of the 1st {GLY1), 3rd {GLY3), and Gth
{GLYS) glycosylation motifs reduces reactivity of some sera, while removal of the 2nd and 5th site does not.
25 Removal of GLY4 seems o improve the reactivity of certain sera. These data indicate that different patients
react differenty to the glycosylation mutanis of the present invention. Thus, such mutant E1 proteins may be

usefu! for the diagnasis (screening, confirmation, prognosis, efc.) and prevention of HCV disease.

30 Exampie 9: Exprassion of HCV E2 protein in alvcosylation-deficient veasts

The £2 sequence comesponding to clone HOCL41 was provided with the c-mating factor pre/pro
signal sequence, inserted in a yeast expression vectar and §. cerevisiae celfs transformed with this construct

secreted E2 protein into the growth medium. Jt was observed that most glycosylation sites were modified with
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high-manrose type glycosylations upon expressian of such a construct in S. cerevisiae strains (Figure 45). This
resulted in a too high level of heterogeneity and in shielding of reactivity, which is not desirable for sither vaccine
or diagnostic purposes. To overcome this problem, S. cerevisiae mutants with modified glycosylation pathways
were generated by means of selection of vanadate-resistant clones. Such clones were analyzed for madified
5  giycosylalion pathways by analysis of the molecular weight and heterogeneity of the glycopratein invertase. This
allowed us fo identify different glycosylation daficient S. cerevisiae mutants, The E2 protein was subsequently
expressed in some of the selected mutants and Jeft to react with a monoclonal antibody as described in example

7, on westem blot as described in example 4 (Figure 46).

10 Example 10, General utility

The present results show that not only a good expression system but alsa a good purification protacol
are- required to reach a high reactivity of the HCV envelope proteins with human patient sera. This can be
obtained using the proper HCV envelope protein expression system and/or purification protocols of the present

15  invention which guarantee the conservation of the natural folding of the protein and the purification pratocols of
the present invention which guarantee the elimination of contaminating proteins and which preserve the
conformation, and thus the reactivity of the HCVY snvelope protsins. The amounts of purified HCV 2avelope
protein needed for diagnostic screening assays are in the range of grams per year. For vaceine pumposes, sven
higher amaunts of envelope protein would be reeded. Therefore, the vaccinia virus system may'be used for

20 selecting the best expression constructs and for limited upscaling, and large-scale exprassion and purification of
single ar specific oligomeric envelope proteins containing high-mannose carbohydrates may be achieved when
expressed from several yeast strains. In the case of hepatitis B for example, manufacturing of HBsAg from
mammalian cells was much more costly compared with yeast-derived hepatitis B vaccines.

The purfication mathod disicosed in the prasent invention may also be used for 'viral envelope

25 proteins'in general. Examples are those derived from Flaviviuses, the newly discovered GB-A, GB-B and GB-C
Hepatitis viruses, Pestiviruses (such as Bovine viral Diarthoea Virus (BVDV), Hog Cholera Virus (HCV), Border
Diseasa Vius (BDV)), but also less related viusses such as Hepatitis B Virus (mainly for the purification of
HBsAg).

The envelope protein purification method of the present invention may be used for intra- as well as

30 extracaliularly expressed proteins in lower or higl}er aukaryotic cells or in prokaryotes as set out in the detailed

description section.

Example 11. Demonstration of Prophylactic and Therapeutic Utility
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b~UC Um G Hier disease in chnmpa(nzees chranically infected with HGV can be reducsd by immunization with E1. Muit:ple

z

immunizations, however, were required in order to reach a significant immune responsa. One of ordinary skill wil
appreciate that viral persistence is produced with immune modulation wiich is either orchestrated by the virus itself ar by
the host. In order to analyze if such an immune madulation does existin HGV, the immune responses against E1 and

5 NS3 in naive and chronically infected chimpanzess were compared. Since a lower respanse in the chronically infected
animals was anticipated, this group of animals was selected for a mora rigarous immunization schedule including the
following: use of an adjuvant proven in mice to be more patent for inducing cellular responses (Table 9) compared to
alum, which was the adjuvant used for naive animals; and the immunization schedule for chronicafly infected animals
consisted of 12 immunizations compared to 6 for naive animals {Fig. 7).

10 Although the number of immunized animals daes not aliow statisticat analysis, the following clear tendency can
be detected in the humoral responses (Table 10): the number of immunizations for seracanversion Is lawar in naive
animals; and the magnitude of the immune /esponse is substantially graater in the naive animals, 2/3 infected animals
do not reach the level of 10 intemal units, even after 12 immunizations.

' The analysis of the cellular responses, after three immunizations, reveais an aven larger difference {Fig. 48a-

13 d),including the following: E1-specitic T-cell proliferation is almast ansent in the chronically infected animals, while &
clear stimulation can be seen in the naive setting; IL-2 measurements sonfirmed that the low stimulation of the T-cel
compartment in chronic carriers; and, a clear Th2 {IL-4} response in naive animals Is inducad, as expected for an alum-
adjuvant containing vaccine.

This confirms that at least E1 immunization provides a prophyiactic effect in naive animals and suggest that £2

20 andlor combinations of E1 and E2 proteins andfor peptides may provida useful therapeutic andfor prophylactic benafiis
in nafve animals,

The ‘impairment’ ta induce both ceflular and humoral responses against an HCV E1 antigen can be anly
partially evercome by muitipte immunizations, as demonstrated by the following results: an increase in antibody titer
after aach injection was noted but the levels as in naive animals wera not reached in 2/3 animals; and ke T-cell

25 proliferative responses remain very low (Fig. 49}, The ELISPQT results show, however, a minor increase in IL-2 {not
shown), no change in IFN-g [not shown) and an increase in IL-4 (Fig. 49) which indicates that Th2 type responses are
more readily induced. IL-4 was noted to remain at a low level comparad to the level reached after three immunizations in
naive animals.

A quite similar observation was made for NS3 immunizations where an even stronger adjuvant {RIBI) was used

30 in the chronic chimparizes. As compared with an alum formulation in naive animals the following has been noted: the
induced antibody titers are comparable in both groups {not shown); and both cytokine secretion and T-gell proliferation
are almest ahsent in the chranic animals compared to the responses in naive animals (Fig. 49a-b).

Currently there have been some indications that Immune responses against HCV in chronic carriers are low or
at least insufficient to allow clearance of infection. The above results support the hypothesis that the immune system of

35 HCV chronic carriers may be impaired and that they do not respond to HCV antigens as efficiently as in a naive situation.

In a study by Wiedmann et al., (Hepatology 2000; 31: 230-234), vaccination for HBV was less effective in HCV

chronic carriers, which indicates that such an immune impairment is not limited to HGV antigens. De Maria st al.




CCUUh UV .F < UUC?UU<OUC7F~CUJC7CU—7C7HV QUCT7F
m

VUmm C7~ CUOw8<UUGC U FOGCW 'C UUF r 4bneR006c7 -
QG U i-U <UU ra ~0-. VU UGl IQ U cc C9
U ~0Lﬁ&g‘?5€$‘gu FUC7 C7 U4 Ufl U161l cc 'o C811 o%&gﬁ%z’“ﬂ% <6

U - <0f2C7TUr Ur G UUUG UQr a<ocsvO0O.3Uao Urouo
<vr|1fa| bead Hgnqgs n}elnrfoﬁcvl uu
UC7 C7 UU CS(I-P;%BIO%%Oé 52 4&4-448 coﬁﬁrx%ﬁgesg:gsxm%d%vé%up SW aldar;: Ivn c:lrllen in egZ s'1or N CL Y
1f1 (p NMC 4'n@ienfsmwamnr®9f}ed el niseles et preasing P gutey °§F“f@"’ﬁ\‘°“5(5“aU‘dE§dé‘gﬁE“ N C7 1-
Gl C7 o CT C7 Gimoral rdshofes Gl thdt ceffilar (BspeciBly thi) reapotiss afk-diffiél to BuceBva@wilen EwaiuEd@ns@ O O
E_Z ZCZOZTZm2 d % |tm§yb9§19am§eg‘as 9%983 %za%; %&%t{%o%mgwaghegpy,a whe&tha%murgsyée;%s rgoreé é é
Qcr Qa 0D dpmelorespopd. W CA) 1L W[u U wWWU VJ 0) weu eu > t- y cn
cn vl [nCh hmONvV] yChul rncclLnOifl O : .

V
-04, '03 LUOOFUC?T O (It 1" r V(~g$Vy Nr F. 0C7TUQ C ~-Oom
C
C



1Y ~H’“P 2'89

N 7 June 2005 V\D 02/ 055548 PCT/ EP02/00219 69 nL'. AU O r O
C el 4ccr mmaOcWrn Aurv'rllmGuaiOfl m D
A6, R LT -0 o NG e m NGRS o
G L7mmCmmONrvnL' f ONOCoo NOm L] 5S5nm”*nAm D=
m M~ IDIDmmM1Q@ (A{y"\Nn =nCTnm fONUOIAMN' *"Nr m
Nb<mm4 mNOL CONPMPMNMNOO mMn'=f"ONO NN <+ NNmMmMmAOD
N<NNmA’\rrOmr<nmND’\memrm<0NFrr0LONO\l NANNO4mQMNII-,
Naor mMA rt1*"Amm IDONO Nr mA O. NObAOMMMN MM '-rg- n
NNn Aol e b D o ? " ow m
MANMPEMWQNMmM NNT OcmmA‘ONmb—-M-mnnNO NOr- NN
. ; 7 AN
O R S g P P PR R A B PR R mge Yoo
K nA + O .Orr‘.'r\'!\"‘flﬂ A-a—A-L—b— AL D A-A-O-f-o—hA-c—+m rr m
| r AC41 1" rf rviEBWIBA Nl n B mQ n Epd¥i-@IA O '| men  GPATAY JA Q n
mmRCmr pvHCV-12A Els EcoR | - Hind I 472/158 POPIATA-18
pvHCV-9A E1 EcoR 1 - Hind il ‘831211 POPIATA-18
pVHOV-11A Ets EcoR 1 - Hind Il 6251207 POPIATA-18
pvHCV-17A Eis _ EcoR - Hind Il 625/208 POPtATA-18
pvHCOV-10A | E EeoR | - Hind I 783262 PORATA18 -
pvHCV-18A | ~ CORES Acc [ (KI) - EcoR | (KN 403130 POPtATA-18
pvHCV-34 CORE Acc | (K1) - Fsp | 595/197 - POPIATA-18
pvHCV-33 CORE-E Ace | (KI) 1150/380 POPIATA-18
pvHCOV-35 CORE-E1b.his EcoR 1 - BamH 1 (K)) 1032/352 pMS-66
pvHCV-38 CORE-Etnhis EcoR | - Neo | (KI) 1106/376 pMS-66
pvHCV-37 Ela Xma | - BamH | " 711/238 pVHCV-10A
pvHCV-38 Efas EcoR 1-BsiE |l 553/183 pvHEV-114
pvHCV-39 Etab EcoRt | - BamH1 S50/313 PGSATA-18
pvHCV-40 Elab.his © EcoR |- BamH [ {K]) - 960/323 piMS-66
pvHCV-41 E2bs BamH | (Ki)-AwN | (T4) 1005/331 pgsATA-18
pvHCV-42 E2bs.his BamH I (K)-AlwN | (T4) 1005/341 pMS-66
pvHCV-43 E2ns Nco 1 {Ki} - AlwN | (T4) 932/314 pasATA-18
pvHCV-44 E2ns.his Neo | (K1) - AlwN-[ {T4) 932/321 pMS-68
- pvHCV-82 Efs (type 3a) EcoR | - Hind Hi §25/207 pgsATA-18
pVHCV-83 E1s {iype 5) EcoR | - Hind it} 825/207 PGSATA-18
pVHCV-64 E2 BamH | - Hind I 1410/463 pgsATA-18
pvHCV-65 E1-E2 BamH I - Hind I 2072/691 pvHCV-10A
pvHCV-66 CORE-E1-E2 BamH | - Hind i 2427/803 pvHCOV-33

-

nt: nucleotide  aa: aminoacid Ki: Klenow DNA Pal filling T4: T4 DNA Pol filling
Position: arincacid position in the HCY polyprotein sequence
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pvHCV-83 E1~-GLY 3 EcoRI - BamH | 783/262 | pvHCV-104
pvHCV-34 . E1*-GLY 4 .- EcoRl-BamH | 783/262 | pvHCV-10A
pvHCV-85 E1-GLY 5 EcoRl-BamH | 783/262 | pvHCV-10A
pvHCV-86 E1™-GLY 6 EcoR[ - BamH | 783/262 | pvHCV-10A

nt: nucleotide  aa: aminoacid Kb Klenow DNA Pol filling T4: T4 DNA Pal filling
Posltion: aminoacid position in the HCV polyprotein sequence
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: No response, response with relapse, or partial response




wwwwww WAV r ONOW a (D U) 0 (9(9 000000 7 June 2005 WO 02/055548

PCT/ EP02/ 00219 70 Table 9. Profile of adiuvated El in Bal b//c/4fec@081 um
T-cel | adj | antibody titre (nean SD, n=6) 96000 000t
60000 1768%?’%}6?5%000 anti body isotypes |gGL 1gG /2b |gG‘7‘%‘§‘119“?‘88’§‘§|
proliferation in spleen' (n=3) 11750 (2/3) 48300 (3/3) 26000 (3/3) T-cell
proliferation in |ynph nodal no specific stinmulatioon 4000 8000 cytakine
profile (spleen) li-4 IFN-g/1l-4 IFN-g/1l-4 after three s.cu.m

i mruni zations, 3 randomy selected mce wane anal yzed individually, the
iesult is 5 expressed as the nean speé?fi c cpm obtained after 4 days of El
stinmulation (1 pg/m), the nunberin brackets refers to the nunber of mice
with specific stinulation above background a after one single intra
footpath i muniatdgd on (n=2), the result is expressed as the nean specific
cpm obtained after 5 days of Ei stinmulation (1 Vg/m) 10 7 June 2005 WO
02/ 055548 PCT/ EP02/ 00219 71 Tabl e 10. Hunors[ Responses: No. of

i Muni zat i ons PYSHENCPeyCes [F CORPRIREEEME E- 1 anti bodies |levels Animal status
seroconversion' > 1 Unmv > 10. Um Marcel chronic 3 4 5 Peggy chronic 3
5 >12 Femma chronic 4 5 >12 Yoran naive 3 4 5 Marti naive 2 3 5 5
defined as ELI SA signal higher than cut-off level if no El-antibodies were
present prior tghorEUNI ZpdprPB, | Ammd Ao fobeicecases t he robisien vat ise@beld a
titer higher than the 3 individual time points of pre-imunization liters
was consi dered @s the pogEmfi of seSOCERGEQEANSIGL 10 2 t'has it i s SBlefined as

follows: the | evel of El ti bodi L ronic c hers prsyor to
2 Sty IAHIERBNaE AL ers prsy
interferon therapy and Fﬂ#ﬂect edlo\?\?,t%ﬁwgenot. elbis <Osr.?%%U/m for 50% of

the patents; between 0.1Et& 1 U/ HECRN Pthe pati®Hs and™® 1 Unl in
the renai ni ng 25% of pat gemks, nSfssiyshumer26ey WO 02/ 0B&B78 PCHREP02/ 00219

72 Exanple 12: | nmuni zat E&} of a)}lﬁg\;}-{%eﬂ%%ﬁmﬁw oni cal | yzﬂ’-é%é ectegywi th HCV

subtype Ib 5 A chinpanz (Phil ready i nfected for over 13 years (5015

days before | muni zati oB)3owi t h &MAEGNVSACWVAMTPTVAT 28248 © Bt
E1-41 AMTPTVATRDGKLPATQLRR - 241260 62

E1-43 LPATQLRAHIDLLVGSATLC 253-272 53

E1-45 LVGSATLCSALYVGDLCGSY - 265-284 84

E1-49 QLFTFSPRRMWT TQGCNCS! 289-308 85

E1-51 TQGCNCSIYPGHITGHRMAW 301-320 58
Ei-53 [TGHRMAWDMMMNWSPTAAL 313-332 67

E1-55 NWSPTAALYMAQLLRIPQAL 325-344 68

E1-57 LLRIPCAILDMIAGAHWGVL 337-356 " 89

E1-59 AGAHWGVLAGIAYFSMVGNM 243368 70

E1-63 VVULLFAGVDAETIVSGGQA S 7

E2 E267 SGLYSLFTPGAKQNIQLINT 997-416 72
E2-68 CNIQLINTNGSWHINSTALN 409-428 7

E2-$38 LNCNESLNTGWWLAGLIYGHK 427448 74

E2-31B AGLIQHKFNSSGCPERLAS 439-458 75
E2-1B GCPERLASCRPLTDFDOGWG 451-470 76

E2-38 TDFDQGWGPISYANGSGPOQ 463-482 77

£2-58 ANGSGEDQRPYCWHYPPKPG 475-494 78

E2-78 WHYPPKPCGIVPAKSVCGPY 487-508 79

E2-98 AKSVCGPVYCFTPSPVVWGET 499-518 80

E2-11B " PSPVVVGTTDRSGAPTYSWG 511-530 81

E2-13B GAPTYSWGENDTDVFYLNNT - 523-542 82



HCV subtype | b strain was vaccinated wth El (aa 192-326) which was derived
froma different strain of genotype Ib, with .a. 95.1% i derftJung 2985t he

am no aci see also Table 2 of WO 99/67285 the whq| ichis

i ncor por al%éiﬁ%\@s%‘fgn by reference), and which was prepar ed%gg"ﬁ&é)é\@l bed in
exanples' 1-3'" of WD 99/97285. The chi npanzee received ':in total 6

i ntramuscul ar 10 i nmmuni zati ons of each 50 pg El in PBS/0.05% -CHAPS m xed
with RRBI R 730 (MPLA+TDM+CW5) according to the manufacturer's protocol
(Rbi Inc. Hamlton, MI). The 6 im*runiééat'i ons were given in two series of
three shots with a three week interval *and with a lag period of 6 weeks
between the two series. Starting 150 days prior to inmunization, during the

i mruni zati on period and Eﬁ?.bl 1 %ﬁﬁ?ﬁd@ﬂﬁﬁﬂbm@@hzati on fpass see gel ow and

WO 99/67285) the 15 chi npanzee was contl nuous N¥ noni tored for various

paraneters indicative foExthe actFUHVEGAPBICIGBABNNTHOY | ndeEY® di sea¥e. These
paraneters included bl oodb.ghem stagacnSLACPTISEAKHP ganma Gl ,57h%300d  cévem stry,
viral load in the serum .yiral lQﬁ@FﬂimrbBI\ﬂgH&({S&ﬁf and | i, hi st oggogy. In

addition, the inmmune an r to the 1 munization was nonitored both on the
hunoral and cel lul ar | ev&3Z Duri FCEIFPYTHERRE t he aniFaf*was af’so

moni tored for any adversexgf f ect sLafyPrAiwHYPOTIMIE zat | on, &H&A -as céiange in 20
behavi our, clinical synptons, bo i erature gpek.l ocal gy eacti ons
(redness, swelling, indkggfions?%ﬂ@ﬁ@ﬁﬁg9ﬁé@ﬁg were no gtectea. Clearly,
ALT (and especi al |y gamraGs, dat MYHGRVESHEAMMGNWIPER el s deci®EB8ed as¥oon as
the antibody |evel agaipsi; El ropghadeidosmameEmUM (Seexusfzgure B of WO
99/67285). ALT rebounded rather 25 rapid as_ soon as ?& ant i bgdy | evel.s
started to decliné, but §a¥naGr ERRSHSEE WY oner | VB Y4s | offy as
anti-El remained detectable. E2 antigen in-the |iver decreased to al nost
undet ectabl e | evels during the period in which anti-El was detectable and
the E2 antigen rebounded shortly after the di sappearance of these

anti bodies. 30 Together with the Core and E2 antigen becom ng undetectabl e
inthe liver, the inflammation of the |liver markedly decreased (see al so
Table 3 of WD 99/67285). This is a major proof that the vaccine induces a
reduction of the liver damage, probably by clearing, at |least partially,
the viral antigens fromits major target organ, the liver. 7 June 2005 WO
02/ 055548 PCT/ EP02/ 00219 73 The viraem a | evel, as neasured by Anplicor
HCV :Mbni t or (Roche, Basel, Switzerland), remai ned approxi mately unchanged
in the serumduring the whol e study period. Mre detail ed anal yses of the
hunoral response reveal ed that the maxi mum end-point titer reached 5 14.5
x 10" (after the sixth immnization) and that this titer dropped to

undet ectable 1 year post imunization (Figure 8 of WD 99/67285). Figure 9
of WD 99/67285 shows that the main epitopes, which can be m m cked by
pepti des, recognized bY the B-cells are located at the N-term nal region of
E2 (peptides VIV2 and V2V3, for details on the peptides used see Table 4 of
WO 99/ 67285). Since the reactivity against the reconbinant El is higher and
| onger lasting, it can also be deduced from 10 this figure, that the

anti bodi es recogni zing these peptides represent only part of the total

anti body popul ation against El. The remaining part is directed against
epi t opes whi ch cannot be m m cked by




peptides, i.e discontinuous epitopes. Such epitopes are onl y7
even only on the particle-like stri

nol ecul e or
i nst El

conpl ete El

i mune r eég(g@%‘gg&a

normal |y

is

anti bodies in their natural

anti - El .

uni que,

resent on the
unee008ych an

at | east conpared to what is

n human chronic HCV carriers (WO 96/ 13T R20H7 t ens 15
at al.) and in chinpanzees (van Doom et at.,
course of
is in part also directed to discontinuous epitopes but a

1996), who raise anti-E
infection. In those patients,
| ar ge

proportion is -directed agai nst the C4%pitope (50% of the patient sera), a
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(Maertens et al., 1997).

vaccine in a specific way,
fromlto
(Figure 10 of WD 99/67285).

Ler oux- Roel s et al.;

20 Anal ysis of the T-cell
that.- al so this conpartnment of the i mmune systemis
as the stinulation index of these T-cells rises
2.5, and remai ns sonewhat el evated during the foll ow up period
It
in Long termresponders to interferon therapy (see:
Ler oux-Roel s et at.,

is th

agai nst V1V2 (ranging from 2-70% dependi ng on the
and reactivity agai nst V2V3 was

only exceptionally recorded
reactivity indicated
stinul ated by the

is T cell reactivity that is only seen
PCTIEP 25 94/03555 to

1996). Exanple 13: | nmmrunization

of a chronic HCV carrier with different subtype-30 A chinpanzee (Ton)
already infected for over .10 years (3809 days before imunization) with HCV
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i nduced an inprovenent of the |liver disease. E2 antlgen | evel s becane
undetectable in the period in which anti-El remained above d dunec00Bf 1.0 x
20 103, buyt becane detectable again at the tine of | ower ant i bod

level s. TOYROHEPW th the disappearance of HCV antigens, liqTém? f“’?’é?\;matl on
of the liver markedly decreased from noderate chronic active hepatitis to
mnimal forns of chronic persistent hepatitis (Table 3 of WD-:99167285).

This is another major proof that the v %Clne i nduces a reduction of the

| i ver damage, probably by clearing, at”least partially, the virus fromits
maj or target organ, the liver. 25 The viraem a | evel, as neasured by
Ampl i cor HCV Monitor (Roche, Basel, Switzerland), in the serumremined at
approximately simlar |evels durlng t he whol e study period. Mre detailed
analysis of the hunoral response reveal ed that the maxi num end-point titer
reached was 30 x 103 (after the sixth inmunization) and that this titer-
dropped to 0.5 x 103 nine nonths after imunization 30 (Figure I | of WD
99/67285). Figure 12 of WD 99/67285 shows that the nain epitopes, which can
be m m cked by peptides and are recogni zed by the B-cells, are |ocated at
the N -termnal region (peptides VIV2 and V2V3, for details on the
peptides used see Table 4 of WO 99/67285). Since the reactivity against

t he reconbinant El is higher and |longer lasting, it can also be deduced
fromthis figure, that the antibodi es recogni zing these peptides represent
only part of the total antibody 7 June 2005 WO 02/055548 PCT/ EP02/ 00219

75 popul ation against El. The remaining part is nost likely directed

agai nst epitopes which cagnot be m mcked by peptides, i.e. discontinuous
epi topes. Such epitopes a#e probably only present on the conplete El

nol ecul e or even only on ghe particle-like structure. Such an immune
response against El is uftique,f at | east conpared to what is normally
observed in human chronic HCV garriers, which 5 have detectable anti-El. In
those patients, anti-El is in part also dis$continuous, but a |arge
proportion is directed ad%inst hg G4._epitope (50% of the patient sera), a
m nor proportion agai nst V| V2 (Baéhlﬁg“fronl2-70@6depending on the

genot ype) and exceptlonalﬁy<?echlv7t? ggainst V2V3 was recorded (Mertens
et al., 1997). As this chlnﬁhnzee is infected with an la isolate thé o
anti body response was alsogevcluated for ¢ross-reactivity towards a.'El-la
anti:gen. As can be seen i & EigLre 10 13.0f |WD 99/67285, such cross-reactive
ant i'bodi es are i ndeed gen@rggec zal t ugh, jthey formonly -part of the
total anti body populatlon"-u antrkhbledié the-correl ati on between the
reappearance of viral antigenijin the livef and the di sappearance of
detectable anti-la El antkbodies in the sefum Analysis of the T-cel
reactivity indicated thatZalsothis conpar { ment of the i mmune systemis 15
stinmul ated by the vaeslnegln a sgeC|fgcmma , as the stinulation index of
these T-cells rises tgonﬂe ¥ t9 <5, and<refmins el evated during the foll ow
up period (Figure 14 sof WD 99167285). Exanpl e 14: Reboosting of HCV chronic
carriers with El 20%8As the El {antibody titers as observed in exanples 12
and 13 were not stablfe and decllﬂequover time, even.to undetectable |evels
for the I b infected §binp% |t wag wnvesgl gated if this antibody response
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coul d be increased again by additional boosting. Both chinpanzees were
consecutive intranuscul ar r
mxed with R B
8 and || of WD 99/67285, the anti-El riEdpHE%dul d
antigen in the liver decreased

i nmuni zed again with three
three week in val (50 pg E
judged fr 5%:’&%’%?&

i ndeed be boost ed,

bel ow detection limt. The viral

al though in Ton (Figure 11 of WO 99/672
m was neasured
up period. 30 Notable is the finding that,
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first series of imunizations, t
HCV strain (Phil) responds with

infected with subtype la HCV str

x 103 .versus 30 x 103 for Ton a
for Phil versus 40 x 103 for To
beneficial effect seens to be si

2005 WD 02/ 055548 PCT/ EP02/ 0021
of a.chronic carrier with an,E
genotype may be especially bénef
circunventing a preexistingSand
the host and induced by the @nfe
the lower titers observed inthe
infection) may indicate bindgpng
Therefore, the induced anti Bodi
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6, 150, 134, the entire contents ¢
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purified (by neans of lentilt# cH
excl usi on chromat ogr aphy) es$ent
PCT/ E99/ 04342 (WD 99/ 67285), nah
agent for the cysteines. Afier
exchanged to 3% betai g by siZe
exanpl e 1 of PCT/E99/84342 this

particle. Finally th natﬁrigl \
and an El's concentrat#on Eofe50(
vol ume of Al hydrogel .3@&(§5per

diluted with 8 volu of £0..9% |

once again the viral
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Na Cl
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30 the animals (Huub) was not imunized, 2 aninals received 6, i munizations
with 50 gg EIl adjuvanted with aIun1(Nhrt| and Yoran) while vh@ @@Hﬁlnlng 2
ani mal s rges i mmuni zations wth 50 pg E2del t aHVRI W th

al um (Joost aﬁggﬂarlien). Al'l i mmuni zations were adnlnls?ghﬁé%gﬁﬁgg
intra-nmuscularly with a 3 week interval. Hunoral and cellul ar imune
responses were assessed in each aninmal against the antigen with which they
where inmmuni zed and in each animal 7 Jyge 2005 WO 02/055548 PCT/ EP02! 00219
77 both type of responses was detected as shown in Table 11. Table 11:
antibody titers were determ ned by ELI SA'two weeks after the 6s

i mruni zation. A serial dilution of the sanple was conpared to an in house
standard (this in house standard defined as 5 having 1000 mJ/ m of El or
anti-E2deltaHVR | antibody is a m xture of three sera fromHCV chronic
carriers selected based on a high anti-envelope titer). The stinulation

i ndex, which reflects” the cellular inmune response, was obtai ned by
culturing PBMC, drawmn fromthe animals two weeks after the third .

i mmuni zation, in the presence or absence of envel ope antigen and
deternmining the anobunt of tritiated thynidine incorporated in these cel
during a pulse of 18 hours after 5 days of 10 culture. The stinulation
index is the ratio-of thym dine incorporated in the cells cultured with
envel ope antigen versus the ones cultured without antigen. A stinulation
index of >3 is.considered a positive signal. Anti-El response

Anti - E2del t aHVRI response Antibody titer Stinmulation Antibody titer
Stimulation index. .index Yoran 14110-10.9 Marti 5630 14.2 Joost 3210 8.5
- Karlien 1770 11.2 15 Three weeks after the last of 6 inmmunizations al
animal s including the control were challenged with 100 CI D (chi npanzee

i nfectious doses) of a genotype Ib inagulum (J4.9 1, kindly provided by Dr.
J. Bukh, NH, Bethesda, Nhryland) The ami no acid sequence divergence |
between the vacci ne proteins Z and tQ@§34 91 isolate (of which the sequence
information i s available und& nhnunber BAA01583) is 7% (9 out of
135 am no acids) for Els and ﬁ36§3 tUof 304 am no acids) for 20 E2delta

HVRI ; Consequently this chalﬁb esi q@nﬁidered het er ol ogous and reflects a
real life challenge. Al chig 2ee§g@d8ane HCV- RNA positive (determ ned
wi th Monitor HCV, -Roche, Basé,‘@ E\MSZErEand) on day 7 post chaL,,Ienge and a
first ALT and gammaGT peak wed Hegsd il et ween 25 days 35 andg63." This
evi dences that all chinps de E@pgd&hqytg hepatitis., Remarkablym both E
i mmuni zed animal s resol ved tigeie 8n€§qg|9n-mhlle th@,EZdeItaHVRE and the
control animal did not. Thigig Evi@l@céd%)yﬂtgpe@féi:t 3t hat,, t heZEl
i mruni zed ani mal s | ost HC\/;R@A%dEtUrEr@dgmgl‘ggg,_hg S
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7 June 2005 WD 02/055548 PCT/ EP02/00219 78 Monitor HCV, Rache, Basel,
Switzerl and) at day 98 (Yoran) and 133 (Marti) and remai ned n@{j‘é’tgqpé SO
far untllve(gx %HSS with nmonthly testing. Al the other aninals staé
RNA- posi t Ve HtPrily the entire follow up period of 273 daRfSIVERPAINFI ¢ h
ALT and gammaGT val ues not returning to normal as for the E 1 inmunized
chi npanzees but gradual ly increasi ng 5 I n concl usi on we have shown t hat
El -i nmuni zati on changes the natural bory of HCV infection by preventing
evolution to a chronic infection, Whl c is the major health problemrel ated
with HCV. 10 Exanple 16: Simlar El responses which all owed clearing of
I nfection in chinpanzee can be induced in man In order to obtain a
prophylactic effect of El-immunizatien fa@n it is required thgt Simlar
i uhe responses can be induced § ngfas é@pared to chi rrw:},\ SHerefore
we vaccinated 20 mal e hunan 15 \k‘oiaﬁt:%:eﬁsgml n which no amﬂg-ﬁm@;;ponses
(hunoral or cellular) could be d&®ELEHT “WTh 3 doses of QGU@C’EI‘S”

formul ated on 0.13% Al hydrogel in Ogﬁﬁéfﬁl | mruni zat i on§m\@§ﬁven
intranuscularly with a 3 week i rgeE¢d s SAS evi denced in Q’Q'SI_ = BX 217 out
of 20 volunteers indeed nounted &7 3{°dhT FiTant hunor al arfea Cal T Aler | mune
response against El an® g HEE I&EENCUE S56E RS adVRESSE P8¢t §3 DRISZ|
vol unteer (subject 021) BBABEE Be cHES@aEY as afdEs BEspoBdsE 58 Pice
neither 20 Imoral nor cetfre 'r"‘"resBd'ns’es*\/\ere abeve the cuF=of ¥ d 2vel
after 3 El inmunizati o3 FHE 3 Qbses vaiT gk 3 hat %g&é’r@ﬁﬁra&o@ B@Be is
| ower conpared to chinmpdizeddBat eBotros MR fact BREXER y nkxmﬁml zations
with 20 p.g were given and=not=6 wi €k 50-g. Tabl esEE “aRti bedys Fid®rs were
determined by ELISA tw&®¥REks Bkt ¥ FEIES §H2d | neB@zagigon 283 3K seri al
dilution of the sanple s ared38G 2B M housggsi-an&ar d&ﬁ&ﬁlml n house
standard defined as haviag<to8 MFFA=OEE or aftis E2&el t BARIIZ 2nt i body
is a mxture of three maathM-smnmz: car® penss gel eced= hasged on a
hi gh anti-envel ope titerdg3sE®zsti nBEET 8E 3 ndex B@dlEgEar ERRPER
response) was obt ai ned li%u&?ﬁit"fl ng< BBNES ot awn fEGB 4B i nBiDEBER S two
weeks after the third =gmERIZaE (r SiIW LM pr esepg 9 zabgsenoe=efz 1 gg of
El s and deternining the marﬁ”“f t% gty dE &R 30 thilﬁgﬁgg i NE&rBEaEed in
these cells during a pulx23&-218 ho‘iﬁlﬁs‘??aﬁt?ﬂ 5 da§gmfS6ul t B S BR
stimulation index is theggtiysf Etmgrﬁ;ﬂgmeal ncor porzat ed i ngtehe=cad | s
cul tured with envel gpe magmhversuéﬁﬁéﬁ)nes cHEEE 88 Wﬁ’lﬁ(ﬁ@@mtlgen A
stinul ati on i ndex of®3 iS~TentTder elna Ppasidive sEGHESE SuBcElEad
Antibody titer Sti aritRyEgeR 2I3gnes 2005 W 82/0556548= PG ERO2/ 00219
79 002 1370 30.9 g% 7TERIZTE 20042 BEE §3E 007 BSGBEE =EEE 2R
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008 1026 3.9 009 325 4.6 010 898 7.7 011 284 4.1 012 181 3.6 013 <20
3.5 014 - 49 4.6 015 228 3.8 016 324 4.1 017 <20* 6.2 @(18neR§08 7 019
624 3.1 5 021 <20 2.1 022 226 2.7 023 163 7.

i ndi vi dua%&gggsgg‘g} dered anti-El positive after immunizati &T’@bﬁ@@%
significant increase in ELISA signal was seen between the prei nmune sanple
and the sanple after three i nmmuni zation, the titer however i-s very |ow and
does not all ow accurate determ nati on. g 7 June 2005 WD 02/ 055548

PCT/ EP0O2/ 00219 80 Exanple 17: Boosting 8t B responses in vaccinated

heal thy volunteers it 19 out of the 20 human volunteers of exanple 16 were
boosted once nore with 20 p g EIl s fornmulated on 0,13% Al hydrogel in 0,5
m at:week 26 (i.e,. 20 vveeks after the thlrd i mruni zation). Again anti body
titers and cel | ul & ofpeladuvatedBtinBalilemapr ¢ det ermined 2 weeks after this
addi tional | nmunizati on. I all |1 nd| vidual s the antibody titer had
decreased duri ngpthe—20—week—+nteryat—but cculd east+ty—be-—bgested-by-this
addi tional imunjzation to a |evel equazlll or hi gheF* bt @at Jobsefed at
week B. On aver ag@tlbpdmrmnﬁb&ﬁ;iw)t h¢n em®+dmuﬂol e as&zhu)ghcoanfter17ﬁndmi+349hmc st

conpared to the J‘Eﬁ@% ANt eSS J‘H €Y, ed—to—t reek 26

titer (Table 13)L 1o %Fp 13- _antithody l(E‘Itel’s %}r@erm ned l i—'LI ‘EA two
weeks (= week, 8)| bmstprefigratippipselent =Shdek 2Bt er the4330ﬂﬁﬁ3)rd |nn%ﬁﬁliﬂi9ﬁi| gn and
finally also 2 Rkl i jriphda 0 nokpeci Cilliatioro) - 71 9608 1 a1 T 1 Ulghggn Of t he

sanpl e was conpgs :.. house¢—stangdards—(ihi-s—in.hous |
defined as havin %660%?1 of El janti bg'gy, isja fﬁ“ﬁ’{lure f R sera
from HGVY chronic carriers sel ected. based on a hi gh anti -envel ope ti ter).
For dccurate cOMpRfiysAn hiGmAshaE gl Slcufl; Was”
repeated withigq té?ﬁess%@%eﬁ:@aﬁ@ﬁémﬁ@p o%nek 4\6@? o RAIPH es \Ah' ch
expl ai ns the di ffb&&t@t@fe@ﬁto\tuehdmbéraflaﬁc@wui;;’pe&ﬁ&snﬁmaﬂéﬁmq@eb&&gmun UBj ect no Anti body
titer week 8 Week 26 Week 28

2 3ftar one single intra footpath immunization {n=2), me result is exprassed as the mean specific cpm
obtained after 5 days of E1 stimulation {1 yg/mi)

10
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% the unit is defined as follows: the level &f E1 antibodies in human chronic camiers prior to rnterferon therapy
and infected with genctype 1b Is < 0.1 Uknl for 50% of the patients, between 0.1 1o 1 Ufmi fur25% of the
pafients and > 1 Uimi In the remaining 25% of patlents n=58



20 In addition the Thi cytokine interferon-gamma and Th2 cytoki ne
interleukin-5 were measured in the supernatants of the PBMZ diitet3i06s of
sanpl es t ek 26 and 28 and restinmulated with El. n j udged
from fi gﬁféﬂg%ts? e predom nant cytokine secreted by the M%Eﬁ?ed PBMC
is interferon-ganmma. 1t is highly surprising to see that a strong Thi

bi ased response is observed with an al um adj uvanted El, since alumis known
to be a Th2 inducer. Once nore the' regglts confirmthat a good T-cell
menory response is induced, as prior to”25 the final boost (week 26)
already a very strong response |s observed. The Interferon-gamma secretion
was found to be specific as in an additional éxperinment we saw no
difference In Interferon-gamma secretion between El stinulated cell

cul tures and non-stinulated cell cultures of these volunteers using sanples
drawn at week 0. 7 June 2005 WD 02/055548 PCT/ EP02/00219 82 Legend to
figure 52: PBMC (105 calls), drawn fromthe individuals before the booster
i Muni zat i OBx4feke: Bfgnrditon of WeninRaks cablialy ineteDRRSHEV sibtypenb zat i on (week
28), were cultured in the presence of 3 pg of reconbinant E-1 s .(El1) or 2
p g of tetanus toxoid (TT) or no antigen (Bl). Cytokines were neasured in

t he supe¥ natiahimphgzke@hil)fdredy Bictsd foooves 1 jaatsdfd18 s B romunidbifoey wifi2® hour s
(I'nterferon rgggt; . j .l e ' atio

of cytoki neHr@rgasu eeg%iggla?ﬂ%s %E%%ﬁﬁﬁ@gﬁé@l@%ﬁ tdﬁﬁggﬁﬁtﬁfﬁ%\%l ope
anti gen ver st offgsnatipe S b.owiht u1Pel Wentitoon the aming geid leveRésublsos Tahlee efkPWPessed as
the QeOet I b1 QlhoR Gt GHR ) ASHHared GEAR 1 oo Lo hohick QiHeBELS s SAMPI €5

wi th a cytokine anpunt bel ow detection T were assi.gned. the val ue of the
det ection | feiribed & prmelesi I3 SRWD) WOTRE%: Rhe ehimnepse repeived Fhioleb A dimersatiftons of
cyt oki ney oUfmn@bizhiles |drneRt sange ref it MRSAIBAY CRPS aseh oped dibe nupdoue of
the limt to of the linear range of the assay. Exanple 18: Fine_napping of
cel l ul ar reSFdHed P4 rreqerdg 0 e memypsiuegs prageol (bt Hapliy MD- e dr der to
map the El bpeeidtiots &S ERASE SwidseSIdf @FecQhot? QIR Hiu@eptl Hesawas wil atldeesi zed,
using standard. Fapc i chéemstry, .wih.8 i no acids. overl.ap .and covering
the entire %eé‘a‘bgﬂgéwg‘?sbﬁvﬁg%ww P Sﬁ%eﬁﬁtﬁ%% &g]r ?s@“tme%rﬁnﬁia §/‘°”P$‘%ﬁnaa “ed and
N-t er m nal | nrawgiettiph atreod , andhiutih 1 tybre pest drepinizetivedbut |s@Phelb@28d W 8H6TAER d fr ee
am 10- L6 1 B aed CBod 6260 XENRNVRELYEY THDESNSS LAk A0kl 32721 ne | P
‘%HT“X( Am ho act 0 D04, 355) 20 TCP 1608 D o

1627 TNDCSNSSI VYEAADM M i _
AADM NVHT PGP \rergdgispassyi These aerraeteps) igcigdsd hlopdagbemignyg ARE\RENRISIRER PP TLA
|(?3T 283?%&% T ﬁ%ﬁfﬁw el i 5}2¥E‘?‘§7ﬁﬁi5th> élyama?ﬁ%%% 259)

VG am ci - — ,
LLVGAAAFCSAGWV/G??.&E‘W%W‘ﬁﬁ(”H’t?g%?gg‘i ‘g?émfagf“%é%"%‘”%&ﬁ&%{?ﬁ% FTI SP
(am no aci ot ZBmANeys also Ghdnitdpetidfo Sy itk Rk T GhCNEGSnif-ain, rsochas icbn@B8 8- 307)
| GP 16 TV NCSIY.PGH TCHRVA nn cid 300-319 6 e
TG RUADVUURNES LA TG A Lr VFED: 3350 SRR T Aot SHE neal ¢ ny
donors not wmagdiontSnch effestdwdrdnosdegriedl0 donors vaccinated with El s were

cultured in the presence of 25 pg/m (non vacci nated persons) or 10 pg/m
(vaccinated persons, sanples taken after the third or booster injection)

of each pep®haly. AEPéand epbojplly ganmeGi, b foudige Iqvelbdpctiselassom3s thg antihedst | des
| GP 1627, {1fP%aidNEl Abdn A bk GO FRing i driwanbly:shi dneredopanoReas | n

vacci nat ed persons
23 rgpidly as soon as the antibody levels started to decline, but gammaGT remained at a lower level as

long as anti-El remained detectable.

E2 antigen in the liver decreased to almost undetectable levels during the period in which anti-El
was detectable and the E2 antigen rebounded shortly after the disappearance of these antibodies.
30  Together with the Core and E2 antigen becoming nndetectable io the liver, the inflammation of the
liver markedly decreased (see also Table 3 of WO 99/67285). This is a major proof that the vaccine
induces a reduction of the liver damage, probably by clearing, at least partially, the viral antigens
from s major target organ, the liver. |



7 June 2005 WD 02/055548 PCT/ EP02/ 00219 83 conpared to non-vacci nated

persons. Using a stinulation index of 3 as cut-off the pept i/éie 2865

1627, 1629 d 1635 were the nost frequently recognize

recogni zeﬁy%%t”égqgeast hal f of the vaccinated persons testégrfémzwlg
experinment proofs that the T-cell responses induced by El s derived from
manmmal i an call culture are specific against El since these responses can
not only be recalled by the same Els d% ived frommamralian cell culture 5
but al so by synthetic peptides. In addi‘tion this experinment delineates the
nost i munogenic T-cell domains in El are |ocated between am no acids
204- 223, 228- 271, 276- 295, 300- 331 and .nore particularly even between anino
aci ds 204-223, 228- 247, 252-271 and 300. 319. Legend to figure 53: The

sti nul at | onThdesi{ BRl lad o @Eurd drBPLRR1ER SR Midaor (R&ED BLal, BREb-BMAC bkl Ng PBMC

(3 xi G5 10 cell sé in the présence or absence of peptides and determ ni ng
the anount ®Promaelyoachnepinihe peren furas s Elssed revod t hese cel I's during a

pul se after 5-6 days of culture. The stinulation index is the ratio of

thym di ne i orated In__the cells cultured vvlth pept i de_versus_ the ones
cul tured wi E?Lﬁg Y OF e ST TPt Ed e e R S RIA e Fabes f or

vacci nated pes sqn’S(aﬁer:cm spétiRinniedtion) Qid thacik KRt Gdpped 1CHBddcRbE 1(5Jeavyszaﬁt panel )

oo o 12 e e R B e Ll o ek P g O
sequences couikings bommicheidey Pq"e‘m irebogizad ity ﬂprm aslo@ i bigtherN-mynitdh egisaote, and

t hods of t hed f
other B ang PoeFag Ve B VA AlRullC i Bl SRR b U O AR I8 2 ng
posi tions 1@2!82@]{1%7#3&19:11@16@00@0@!!@11 ¥ BEGr bE e 1asiyz, it ca(alp G dadgeed ﬁ@pannl ng
posi ti of: B e dRibbdiks 16 bdhg( @empréslé y phihr 4B %R SRAKY NI
posi tions 216 5 of the El regron (S D NO: 114) | GP 1629 spanni ng
posi tions 2B@uisipn a%ﬁI‘s‘tWeTlElm‘i‘aé’Q'ig(?ﬁ“ (SgEﬁefi WW&TBSS ‘which @‘%B%E‘“%“ﬁ%drﬁiﬁ ng
pg:i E : 82: ggaqziu&é% ai&comﬁeo&kpam@glsa&l dpioip d:&nlgl@reké:ﬁ)n the bﬂ&g&i%mz aln E?n
Bosi tions 2%"&-2%}3 {h ?{ECI%P( IFS%I %‘ €8 RT@%égm‘%&’li%@@’s 3%% ng ]
posi tions 23Ep28dbio ehattidveratally ofmcgiredrm l(uEEthc@cIWVmp;s (WDGR/1188 4 Npsmasi ng

iti 288+ . of. . " . . i
882: t: gfr?; 3%%] g%é O(fm{ip cE‘EI ;gg’%"g%t %‘lSE%s> BVh'i\g%s]e%g%)El aﬁtﬁ%%@?spanm %g
posi tions 3@2:58&flznfg=hort Fethdst patiengsl, emi-§ISEQ phiDaliolire@a@)to dis@@inFoud ep¥epe2 085 WO
02/ 055548 959) J.
B0 chor IR R AP Ssed e R gy (P i 0th, Gy pBplf00)
(1991) PNASEBst Vi¥p Gaupmg fom 26 edepyadingon thaysplipel andeqetivity @&%J%HZVWBS&

Lanfer, L. 4hO3&pticadly@re@edlRiBerte@tdal, 1g@a)/| ns, J. & Friedman. (1970) Anal.
Bl ocher’Qo 35, 4139.

Analysis of the T-cell reactivity indicated that also this compartment of the immune system is

stir-nulatcc.l by the vaceine in a specific way, as the stimulation index of these T-cells rises from 1 to

2.5, and remains somewhat elevatec'i duﬁng the follow up period (Figure 10 of WO 99/67283). It is

this T cell reactivity that is only seen in Long term responders to interferon therapy tscc: PCT/EP
25  94/03555to Lexjoux-Roels et al.; Leroux-Roels et al., 1996).

Example 13: Immunization of a chronic HCV carrier with different subtype

30 A chimpanzee (Ton) already infected for over 10 years (3809 days before immunization) with HCV
from genotype la was vaccinated with E1 from genotype 1b, with only a 79.3 % identity on the
amino acid level (see also Table 2 of WO 99/67283), and prepared as described in the previous
examples. The chimpanzee received a total of 6 imtramuscular immunizations of 50 pg El in
PBS/0.05% CHAPS each mixed with RIBI R-730 according to the manufacturer’s protocol (Ribi
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15 {62+ 6 U/ as compared to the period before vaccination (85 % 11 U/). Since less markers of tissue

damage were recovered in the serum, these findings were a first indication that the vaccination

induced an improvement of the liver discase.

E2 antigen levels became undetectable in the period in which anti-E] remained above 2 titer of 1.0 x
20  10°, but became detectable again at the time of lower El antibody levels. Together with the
- disappearance of HCV antigens, the inflammation of the liver markedly decreased from moderate
chronic active hepatitis to minimal forms of chronic persistent hepatitis (Table 3 of WO 99/67233).
This is another major proof that the vaccine induces a reduction of the liver damage, probably by
clearing, at least partially, the virus from its major target organ, the liver.
25
The viraemia level, as measured by Amplicor HCV Monitor (Roche, Basel, Switzerland), in the
serum remained at approximately similar levels during the whole study period. More detailed
analysis of the humoral response revealed that the maximum end-point, titer reached was 30 x 10°
(after the sixth immunization) and that this titer dropped to 0.5 x 10° nine months after immunization
30  (Figure 11 of WO 99/67285). Figure 12 of WO 99/67285 shows that the main epitopes, which can
be mimicked by peptides and are recognized by the B-cells, are located at the N-terminal region
(peptides V1V2 and V2V3, for details on the peptides used see Table 4 of WO 99/67285). Since the
reactivity against the recombinant E] is higher and longer lasting, it can also be deduced from this
figure, that the antibodies recopnizing these peptides represent only part of the total antibody
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Example 14: Reboosting of HCV chronic carriers with E1
26 '
As the E} antibody titers as observed in examples 12 and 13 were not stable and declined over time,
_even to undetectable levels for the 1b infected chimp, it was investigated if this antibody response
could be increased again by additional boosting. Both chimpanzees were inmunized again with three
consecutive intramuscular immunization with 2 three week interval (50 pg El mixed with RIBI
25  adjuvant). As can be judged from Figures 8 and 11 of WO 99/67285, the anti-E1 response could
indeed be boosted, once again the viral antigen in the liver decreased helow detection limit. The viral
load in the serum remained constant although in Ton (Figure 11 of WO 99/67285). A virsmia level
of < 10° genome equivalents per ml was measured for the first time during the follow up period.

30  Notable is the finding that, as was already the case for the first series of inrmmizations, the
chimpanzee infected with the subtype 1b HCV strain (Phil) responds with lower anti-E] titers, than
the chimpanzee infected with subtype 1a HCV strain (maximum titer in the first round 14.5 x 10°
versus 30 x 10° for Ton and after additional boosting only 1.2 x 107 for Phil versus 40 x 10° for
Ton). Although for both animals the beneficial effect seems to be similar, it conld be concluded from
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chromatography, reduction-alkylation and size exclusion chromatography) essentially as described in
15 example 9 of PCT/E99/04342 (WO 99/67285), making use of iodoacetamide as alkylating agent for
the oysteines. After purification the 3% empigen-BB was exchanged to 3% betain by size exclusion

chromatography as described in example 1 of PCT/E99/04342 this process allows to recover Els as
a particle. Finally the material was desalted to PBS containing 0.5% betain and an Els concentration
of 500 pp/ml. This E1 was mixed with an equal volume of Alhydrogel 1.3% (Superfos, Denmark)

20 and finally forther diluted with 8 volumes of 0.9% NaCl to yield alum-adjuvanted EI at a
concentration of 50 pg El/mi and 0.13% of Alhydrogel.

The HCV E2deltaHVRI (amino acids 412-715) was expressed in and purified from Vero essentially
"as described for El using recombinant vaccinia virus HCV101 which has been recombined from

25  pvHCV-10! described in Example 8 of PCT/E99/04342 and wild type vaccimia virus. Also
E2deltaHVRI behaves as a particle {measured by dynamic light-scaiteri.ng) after exchange of
empigen to betain.

Five chimpanzees were selected which tested negative for HCV-RNA and HCV-antibodies. One of
30  the animals (Huub) was not immunized, 2 animals received 6 immunizations with 50 pg El
adjuvanted with alum (Marti and Yoran) while the remaining 2 animals received 6 immunizations
with 50 pg E2deltatVRI adjuvanted with alum (Joost and Karlien). Al immunizations were
administered intra-muscularly with a 3 week interval. Humoral and cellular immune responses were

assessed in each animal against the antigen with which they where immunized and in each animal
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ution of the -sample was compared to an in house standard (this in bouse standard defined as
5 having 1000 mU/ml of El or anti-E2deltaHIVR I antibody is a mixture of three sera from HCV
chronic carriers selected based on a high anti-envelope titer). The stimulation index, which reflects
the cellular immune response, was obtained by culturing PBMC, drawn from the animals two weeks

) afte? the thmi immunization, in the presence or absence of envelope antigen and detennining the
 amount of tritiated thymidine incorporated in these cells during a pulse of 18 hours afler 5 days of
10 culture. The stimulation index is the ratio of thymidine incorporated in the cells cultured with

envelope antigen versus the ones cultured without antigen, A stimulation index of >3 is considered a

positive signal.
Anti-El response Anti-E2deltaFIVRI response
Antibody titer Stimulation Antibody titer StimulaIiém
index index
Yoran 14110 10.9
Marii 3630 14.2
Joost 3210 3.5
Karlien 1770 11.2

15 Three weeks after the last of 6 immunizations all animals including the control were challenged with .
100 CID (chimpanzee infectious doses) of a genotype 1b inoculum (J4.91, kindly provided by Dr. J.
Bukh, NIH, Bethesda, Maryland). The amine acid sequence divergence between the vaccine proteins
and the J4.91 isolate (of which the sequence information is available under accession mumber
BAAO1583) is 7% (9 out of 135 amino acids) for Els and 11% (32 out of 304 amino acids) for

20 E2delta HVRI; Consequently this challenge is considersd heterologous and reflects a real life
challenge. . - -
All chimpanzees became HCV-RNA positive (determined with Monitor HCV, Roche, Basel,
Switzerland) on day 7 post challenge and a first ALT and gammaGT peak was measured between

25 - days 35 and 63. This evidences that all chimps developed acute hepatitis. Remarkably, both El
immunized animals resolved their infection while the E2deltaHVRI and the conirol animal did not.
This is evidenced by the fact that the E! immunized animals lost HCV-RNA (determined with
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In conclusion we have shown that El-immunization changes the natural history of HCV infection by
preventing evolution o a chronic infection, which is the major health problem related with HCV.

Example 16: Similar E1 responses which allowed clearing of infection in chimpanzee can be

induced in man

Tn order to obtain a prophylactic effect of El immumization in man it is required that similar immupe
responses can be induced in man compared to chimpanzee, Therefore we vaccinated 20 male human
volunteers, in which no mﬁ-El responses (lumoral or cellular) could be detected, with 3 doses of 20
ng Els formulated on 0.13% Alhydroéel in 0.5 mi. All immunizations were given intramuscularly
with 2 3 week interval. As evidenced in Table 12, 17 out of 20 volunieers indeed mounted a
significant hmmoral and cellular immune response against El and this without serious adverss
events. Ounly 1 volunteer (subject 021) should be considered as a non-responder simce neither
hurmoral nor cellular responses were above the cut-off level after 3 El immumizations. The
observation that the humoral response is lower compared to chimpanzee relates to the fact that only
3 immuonizations with 20 g were given and not & with 50 pg.

Table 12: antibody titers were determined by ELISA two weeks after the third immunization. A
serial dilution of the sample was compared to an in honse standards (this in house standard defined
as having 1000 mU/ml of EI or anti-E2deltaHHVR 1 antibody is a mixture of three sera from HCV
chronic gﬁniers selected based on a high anti-envelope titer). The stimulation index (cellular immune
response) was obtained by cylturing PBMC, drawn from the individuals two weeks after the third
immunization, in the presence or absence of l‘ ng of Els and detenmining the amount of tritiated
thymidine incorporated in these cells dering a pulse of 18 hours afier 5 days of culture. The
stimulation index is the ratio of thymidine incorporated in the cells cultured with envelope antigen

versus the ones cultured without antigen. A stimulation index of >3 is considered a positive signal.

Subject no . | Antibody titer Stimulation index

er Al a
GAC TGC



Tyr H's Val Thr Asn Asp Cys Ser Asn Ser Ser 2'-e Val Tyr Qu Ala 7 June

2005 WD 02/ 055548 PCT/ EP02/ 00219 3 35 40 45 GCG GAC ATG ATAUReE0BAC AcCC

CCC GG T 0@GCCCTGC GIT CGG GAG 192 Ala Asp Met Ile Met _His Thr Pro
Ay Oys Vi &54%s val Arg Qu 50 55 60 AAC AAC TCT TCC 0634 GTA
GCG CTC ACC CCC ACG CTC GC= GCT 240 Asn Asn Ser Ser Arg Cys Trp Val Al a
Lau Thr Pro Thr Lau Ala Ala 65 70 75 80 AGG AAC GCC AGC GIC -CCC ACC ACG
ACA ATA CGA CGC CAC GIC GAT TTG 288 Arg Asn Ala Ser Val Pro Thr Thr Thr
Ille Arg Arg Hi's Val Asp Lou 85 90 95 TC GIT C- GG GCG GCT GCT CTC TGT TCC
GCT ATG TAC GIG GGG GAT_ CTC 336 Lou Val Gy Ala Ala Ala Lau Cys Ser Al a
Met Tyr Val Ay Aso Lau 100 105 110 T&C GGA TCT GIC TTC CTC GIC TCC CAG
CTG TTC ACC ATC TCG CCT CGC 384 Cys @y Ser val Phe Lou Val Ser Gn Leu
Phe Thr ||le Ser Pro Arg 115 12Q.125 CGG CAT GAG ACG-GIG-CAG-GAC,TGC AAT TGC
TCA ATC TAG02CCC GGC CAC 432[1#0g His Gu Thi V&G n Asp Cys Asr. Cys Ser
Ile Tyr PrgpsGy IS 1307~ 135;7440 ATA ACA GGI'TGAE CGT ATG GCT TGG GAT ATG
ATG ATG AAC TG TCG CCT 4801 Lle Thr %W Met Met
Not Asr. [PY Ser Pro 145 150%8%5 1 60 ACA ACE’ CTG GIG GTA TCG CAG CTG
CTC CGG ATgg7CCATAA CCT GIC g8 Thr Thr Ala Eeg Val Val Ser G n Leu Lou
Arg Ile ProGn-Ala Val 1651170 115 GIG-GACPTG-CFo-CE6-855-68 CAT TGG
GGA GTC Or#¥8GoG aac cTC aoc|3%8 val Asp Met AP Ala Gy Ala Hd Trp Qy
Val Lau AlggeG Yy Lou Ala 18038 190 TAC TAT T&& ATG GIG GGG PAC TGG GCT
AAG GIT TES-AH—-GCFG-AF-CFAHS2Z4—Ty—Ty—Ser W—G—y—ﬁsﬂ‘-ﬁ Al a Lys
val Lou I|®0%al Met Lou 195 58’0 205 CTC TTT GLCT CTC TAATAG 642 !llLeu' Phe
Al a Lou 2[1611 (_2) I NFORVATI ON2&#OR SEQ | D NO 41 4.1 _ C ..
012 181 3.6

013 <20 35

Gi4 49 4.6

015 223 3.8

016 324 4.1

B17 20+ 62

018 <20 6.7

019 624 3.1

020 84 55

021 <20 2.1

022 226 2.7

023 163 7.6

"* this individual is considered anti-E! positive after immunization since a siguificant increase in

ELISA signal was seen between the preimmune sample and the sample after three immunization, the

titer however is very low and does not allow accurate determination.



(i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: 212 am no acids l TYPE: am no
acid (D TOPOLOGY: linear (ii) MOLECULE TYPE: protein (XI)
DESCRI PTI ID NO 4: Met Pro Gy Cys Ser Phe Ser ou Al a
Lou Leu %@@954?_ 510 15 Lou Thr Ile Pro Ala Ser Al a T§P 11853{95% &Arg Asn
Val Ser Glv Met 7 June 2005 WD 02/055548 PCT/ EP02/00219 4 20 25 30 Tyr
H s Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr AQu Ala '35 40 45 Al a
Asp Met Ile Met Hs Thr Pro Ay Cys ValggPro Cys Val Arg Qu 50 55 60 . Asn
Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr Lau Ala Ala 65 70 75 80
Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His Val Asp Leu 85 90 95
Leu Val Ay Ala Ala Ala Leu Cys Ser Ala Met Tyr Val @y Asp Leu 100 105
110 QIS Gy Ser Val the Leu Val Ser An Leu Phe Thr Ile Ser Pro Arg 115

120 125 Aro o ys Ser Ile Tlr Pro Gy His
130 135 14C g INe [ ASp Met Met Met Asn Trp Ser
Pro 145 150 155 160 Thr Thr Ala Leu Val Val Ser Gn Lena Leu Arg Ile

Pro Gn Al @M%fth&@@huﬂqzrﬂmme@s of\é@dmplé\mewoos%éabncd%h@eﬂm msrbih@tatam o%mL/ Valv |
Al a Lys Va

e e \(7a g 108 i 4 B I e e bhe Py XS by s R B o R

SEQ | D KO inBaune ieiphnsSRESDENDENCRIMERCTREMRYISTEHOS Immunization. In all Individuals the antibody titer
had decreased during the 20 week inferval but could eastly be boosted by this additional immunization to a level

equal or higher of that observed at week 8. On average the antibody titer was double as high after this boost
compared to the week 8 titer, and 7 times as high compared to the waek 26 fiter (Table 13).

10 Table 13: antibody fiters were deiermined by ELISA two weeks (= waek 8) and 20 weeks (= week 26) after the
third immunization and finatly also 2 weeks after the boost (= Week 28). A sexial dilution of the sample was
compared to an in house standards (this in house standard defined as having 1000 mU/m of E1 antibody, is a
mixture of three sera from HCV chronic carriers selected based on a high anti-snvelops titer), For accurale
comparison the determination of the fiter at week 8 was repeated within the same assay as for the week 26 and

15 28 samples, which explains the differences with table 12 of exémpie 16.

Subject no Antibody titer . ,
Week 8 Waek 26 Waek 28

002 A a3 319
503 Te6s & : 5355
004 1006 709 2043

- [oo7 530 6 B4
008 w2 81 819
008 704 77 R
510 1256 557 3773
o 553 NG ' 568
01z 254 148 760
013 3 20 166

om 53 20 723
016 159 B 231
017 100 38 568
18 i PR 50




(A) LENGTH: 795 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA (iii) HYPOTHEHURZ0080

iii) ANTL- - NO (ix) FEATURE: (A) NAME/KEY: C'S (B) TION. 1..792
Ei X) FEATlL‘ﬁéw S8NAMVE/ KEY: nmat peptide (B) LOCATION: 1. . 2}3%3 2005
WO 02/ 055548 PCT/ EP02/ 00219 5 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 5: ATG
TTG GGT AAG GTC ATC GAT ACC CTT ACA TGC GGC TTC GCC GAC CTC 48 Met Leu Gy
Lys Val Ile Asp Thr Leu Thr Cys Gy Phegfla Asp Leu 1 5 10 15 GIG GGG TAC
ATT CCG CTC GTC GGC GOC CCC CTA GGG GGC GCT GCC AGG 96 Val dy Tyr Ile Pro
Leu Val Gy Ala Pro Leu Ay Gy Ala Ala Arg 20 25 30 GCC CTG GCG CAT GGC
GTC CGG GIT CTG GAG GAC GGC GTG AAC TAT GCA 144 Ala Leu Ala His Gy Val
Arg Val Leu Gu Asp Ay Val An Tyr Ala 35 40 45 ACA GGG AAT TTG CCC GGT TGC
TCT TTC TOT ATGFFE— €6 FRe 86 TF6-192—Fhi—G-y—An—teuPro-Gy Cys Ser The
Ser 116 The Led lou Ala Len?50 55 60 CFE/TCC TGT CTRBMAC GIT CCA GCT TCC
GCT TAT GAA GIGW@BEC AAC GIi@3240 Leu S¢s3 Cys Leu ThiitWal Pro Al Ser Al a
Tyr G u Val Ar grapmVal—65-20—75-86—FHG G05ATGTACCAT-GFG-ACG AAC GAC
TGC TCC AAC TCA ATT G288 Ser Q¥

uI\/let Tyr Hi 526\/al Thr An jAsp Cvs Ser
Asn Ser Ser Il¢g0&l 85 90 |280 TAT GAG (BA GCG GAC AT®B7ATC ATG CAC ACC CCC
GGG TGC GIG pBEC 336 Ty G U AtT A el ' ~—-- Pro Ay
Cys Val Pro Cys100-105 110 OIT CGG GAG AAC AAC TQTI TCC CGC TGO TGG GTA
GCG CTC ACC CC( 2¥¥#3e384 467 138 936

Remarkably the T-cel Tesponses were for the malorfty of individuals still high after the 20 week interval, Taking in
account a normalization to the tetanos response, whiclyis present in most Individuals as a consequence of
previous vaccinations, there is no change in the geomeatric mean of the stimutation index, After the additional

5  boost, taking in account a nomaltzation to the fetanos response, no change is noted (figure 51), This confirms
thet a strong T-help response was induced after 3 E1 immunizations and indicates that these immunizations

induced already a very good T-help memory which requires, at lesast for a perod of 6 months, no further
boosting. '

10 Legendto figure 51: The stimulation index (cellular immune response) was obtained by culturing PBMG {105
cefls), drawn from the individuals before immunization (week 0}, wo weeks after the third immunization (week 8),
before the booster immunizafion (week 26) and two weeks after the booster Immumization (wesk 28), In the
presenca or absence of 3 pg of recombinant E1s or 2 jrg tetanos toxoid and determining the amount of tritiated
thymidins incorporated in these cefls during a pulse of 18 hours after 5 days of culfure, The stimulation index is

15 the ratio of thymidine incorporated In the cels cultured with envelope antigen versus the ones cultured without
antigen. Samples of week 0 and 8 were determined In a flrst assay (A), while the samples of week 26 and 28
were determined in a second assay (B) in which the samples of week 0 were reanalyzed. Results are expressed
as the geometric mean stimulation index of all 20 (A, experiment) or 19 (B, experiment) volunteers.

20 Inaddition the Th1 cytokine interferon-gamma and Th2 eytokine intetleukin-5 were measured In the supernatants
of the PBMG cultures of samples taken at wesk 26 and 28 and restimulated with E1, As can be judged from
figure 52 the predominant cytokine secrsted by the Ef stimulated PBMC is interferon-gamma, It is highly
surprising to see that a strong Thi biased response is observed with an afum adjuvanted E1, since alum is known

_ lobe a Th2 inducer. Once mote the' resulis confirm that a good T-cell memary rasponse fs inducet, as prior to

25  thefinal boost (week 26) already a very strong response Is observed. The interferon-gamma secretion was found
to be specific as in an additional experiment we saw no difference In interferon-gamma secretion betwaen Et
stimulated celf cultures and non-stimulated cell cultures of these volunteers using samples drawn at week D,



Val

CTC
Al a
GAT
Leu
GGG
Asp
TCG
Pro
GGC
H s
CCT
Thr

GIG
Asp

Arg
GCA
Al a
TTG
Leu
GAC
Leu
CCT
Arg
CAC
Ile
ACA
Thr
GAC
Met

A u Asn Asn Ser Ser Arg Cys Tro Val Ala Leu Thr Pro _Thr 115 120 125
GCT AGG AAC GCC AGC GIC CCC ACC ACG ACA ATA CGA CGC/chnef895 |eu

A, a Sex Val Pro Thr Thr Thr Ile Arg Arg Hi 140 GIC
cfgoéi‘qgs%s GOG GCT GCT TIC TGT TCC GCT ATG TAC G%d%ﬂ%%i?

Val Gy Ala Ala Ala Phe Cys Ser Ala Met Tyr Val 145 150 155 160
CTC TGC GGA TCT GIC TTC CTC GIC TCC CAG CTG TTC ACC ATC 528 dvy
Cys Ay Ser Val The Leu Val Ser gg n Lau Phe Thr Ile 165 170 175
CGC CGG CAT GAG ACG GTG CAG GAC TGC AAT TGC TCA ATC TAT 576 Ser
Arg Hs Qu Tr Val G n Aso Cys Asn Cys Ser Ile Tyr 180 185 190 CCC
ATA ACG GGT CAC CGI ATG GCT TGG GAT ATG ATG ATG AAC 624 Pro Gy

Thr Ay Hs Arg Met Ala Trp Asp Met Met Met Asn 195 200 205 TGG TCG
ACGGCCCTG GTG GTA TCG CAG CTG CTC CGG ATC CCA 672 Trp Ser Pro

AT e e SR e ) e n i e hortbobd et el i || T

Val b weekBlaljer ihg boodir mﬁm‘ﬂrmizptmﬂwpema] waresruiltual & the présef@0f NI RaBbina@ETs CTC

2 T B b G oA b (i 2 10

Lys

Val

Seu howrg{integeykin- ﬁstﬁﬁqwhomuemg hzr@nwfﬂlwhmﬂahm ﬁzcr,sttrg@no VaI

Met Leu Leu dp ktr%l n%aﬁfe@in %6 prerﬁa?a)ﬁs bf'blﬁlm-ﬁ hiinfelels aﬁ%@t Veloud¥e onkb cuttued Without

(S[E))QUE?PC%_% &4 5@555 are gy eﬁsgq\ﬁfﬁ@ﬁam@'ﬁ'érw pw@qng/mﬁsegrg@ of @E@@ Samp

ani no amno acid
es

DESCRI PTI ON: witsE6okii2 ahd@nt bBlow detection limif were assigned the value of the detection limit. Similarly samples with

extremely high concentrations of cytokine out of the finear range of the assay were assigned the value of the fimit
10 cf the linear range of the assay.

Example 18: Fine mapping of caliufar response against B in vacsinated healthy voluniears. -

In order o map the £1 specific responses a serles of 20-mer pepiides was synthesized, using standard Fmoc
15 chemistry, with 8 amino acids overlap and covering the enfire sequence of E1s. All peplides were C-terminally
amidated and N-terminally acetylated, with the excepfion of IGP 1626 which has a free amino-terminus,

1GP 1626 YEVANVSGIYHVTNDCSNSS (amino acid 192-211)
IGP 1627 TNDCSNSSIVYEAADMIMHT (amino acid 204-223)
20  IGP 1628 AADMIMHTPGOVPCYRENNS (amino acld 216-235)
IGP 1629 POVRENNSSRCWVALTPTLA (amino acid 225-247)
IGP 1630 VALTPTLAARNASVPTTTIR {amino acid 240-259)
IGP 4631 SVPTTTIRRHVDLLVGAAAF {amino acid 252-271)
IGP 1632 LLVGAAAFCSAMYVGDLCGS (amino acid 264-283)
25 IGP 1633 YVGDLCGSVFLVSQLFTISP {amino acid 276-205)
. IGP 1634 SQLFTISPRRHETVQDCNCS {amino acid 288-307)
IGP 1635 TVODCNCSIYPGHITGHRMA (arino acid 300-319)
1GP 1635 HITGHRMAWDMMMNWSPTTA {amino acid 312-331)

30 PBMG from 14 different healthy donors not vaccinated with E1s or 10 donors vaccinated with Ets were cultured
in the presence of 25 pg/ml (non vacoinated persons) or 10 pg/ml (vaccinated persons, samples taken afer the
third or booster injection} of each peptide separately. As can be Judged from figure 53 the peplides IGP 1627,
1629, 1830, 1631, 1633, 1635 and 1635 all inducad significantly higher responses In vaccinated persons



Met Leu Gly Lys Vval Ile Asp Thr Leu Thr Q/s Gly Pe Ala Asp Leu 1 5 10 15
Val Ay Tyr Ile Pro Leu Val Ay Ala Pro Leu Ay Gy Al a A a /Aupef9055 30
Al a Leu AI Sg} Val Arg Val Levu Gu Asp Gy Val Asn Tyr_ Ala 35 40 45
Thr Ay As ooé/ﬁs 0 Ay Cys Ser Phe Ser Ile Phe Leu Leu Alﬁclfni_’]‘“e'i?z’"%:’d955 60
Leu Ser Cys Leu Thr VvVal Pro 2,-' a Ser Ala Tyr Ju -7a'- A--9 Asn Val 65 70
75 80 Ser Ay Met Tyr His VaI Thr Asn Asp Cys Ser Asn Ser Ser Ile Val 85
90 95 Tyr Gu Ala Ala Asp Met Ile Met Hgg Thr Pro Ay Cys Val Pro Cys 100
105 110 Val Arg Gu Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr
115 120 125 Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg
Hs 130 135 140 Val Asp Leu Leu Val Ay Ala Ala Ala Phe Cys Se= Ala Mt
Tyr Val 145 150 155 160 dvy Asp Leu Cys Ay Ser Val Phe Leu Val -Ser @ n

Lau a/hg Thr *hﬁr&%a%@c@&lngagrsaﬁg &si@{a%ﬁ aﬁ’enﬁﬁ& ofd c%fﬂhecé%ﬂd%%P 1%17”16%;?63}%’
Trp Aso Met aUBi€3%uare thegppst ipquentipgegnzediie. lpcosmfzpd g @tleapthalf of the vauumatedqueaonweteeyal Val
Ser G n |i eurhksayerfies pdobfethd?m@T ce’ﬁ m%aeﬁnd'e’o%@:aj% BRrival @em\ﬁ%lm Mah &%@2 P%@élAl a

Gy Ala His /0 48 PCT/E 9 7
225 230 235 %l’%i ﬁd%f\{'ﬁeéﬁfesﬂ? °‘f§}¥%e§§f§' E“GWE(‘% ‘&7“" ffprfrapmalipn.cel] qpliurey /|
Leu |l e 243u2bobyzgieticveaiiddvb adition thk epeiiae defiieatefMeameGBinuntgaic T-IuFGMMRT BN FOR
SEQ I'D NG e located bstwasn amino aclds 204-223, 228-271, 276-205, 300-331 and more partioularly even bstwaen

amino acids 204-223, 228-247, 252-271 and 300-319.

Legend 16 figure 53: The stimulation index {cellular Immune response) was obtained by culturing PBMG (3 x105

10 cells), in the presenca or absence of peptides and determining the amount of iritiated thymidine incurporated In
these cells during & pulse after 5-6 days of culiure, The stimutation index is the ratlo of thymidine incorpbrated in
the cells cultured with peplide versus the ones cultured without peplide, Results are expressed as individual
values for vaccinated persons (top panel} or non vaccinated or éontrols {lower pansi).

15 The present invention also provides therefor, the following Et pepiides, proteins, compisitions and kits
conaining the same, nucleic acid sequences coding for these peptides and protsins containing the same, and
* méthods of their manufacture and use, as are generally described herein for other E1 and related peptides of the

present Invention,
IGP 1826 spanning positions 192-211 of the E1 region (SEQ ID NO:112),
20 - lGP1827 spanning positions 204-223 of the E4 ragion (SEQ ID NO:113),

1GP 1528 spanning positions 216-235 of the E1 ragion (SEQ 1D NO:114),
{GP 162a spanning positions 228-247 of the E1 region {(SEQ 1D NO:115),
IGP 1630 spanning positions 240-259 of the E1 reglon (SEQ 1D NO:118),
IGP 1631 spanning positions 252-2710f the E1 region (SEQ D NO:117),
25 IGP 1832 spanning positions 264-283 of the E1 region {SEQ 1D NO:118),
IGP 1833 spanning posttions 276-295 of the E1 region (SEQ 1D NC:119),
IGP 1634 spanning positions 288-307 of the E1 region (SEQ 1D NO:120),
IGP 1635 spanning positions 300-319 of the E1 region (SEQ 1D NO:121),
1GP 1638 spanning positions 312-331 of the E1 region (SEQ iD NO:122).
30



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 633 base Hairs (B TYPE. nucl eic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) June 2005 YPE:
cDNA (iii POTHETI CAL: NO (iii) ANTI-SENSE: NO (ix) FEATURE; A%

NAVE/ KEY: b@é’“@%ﬁ LOCATION: 1..630 (ix) FEATURE: (A) NAWETERP2/

peptide (B) LOCATION: 1..627 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 7: ATG
TTG GGT AAG GTC ATC GAT ACC CTT ACG TGC GGC TTC GOC GAC CTC 48 Met Leu Gy
Lys Val Ile Asp Thr Leu Thr Cys Gy Phe Ala Asp Lea 1 5 10 15 ATG GGG TAC
ATT CCG CTC.GTC GGC GCC CCC CTA GGG GGT GCC AGA 96 Met Gy Tyr Ile Pro
Leu Val Gy Ala Pro Leu Ay Gy Ala Ala Arg 20 25 30 GCC CTG GCG CAT GGC
GTC CGG GIT CTG GAA GAC GGC GTG AAC TAT GCA 144 Ala Lau Ala H's dy Val
Arg Val Leu Gu Asp Ay Val Asn Tyr AREEFRBNCEBO0 45 ACA GGG AAT TTG CCT GGT
TGC TCT TTC TCT ATC TTC CTC TTG GCT TTA 192 Thr Gy Asn Leu Pro Ay Oys
Ser Phe Ser . eu 50 55 60 CTG TCC TGT CTG ACC APT CCA
GCT TCC GCT L#A%’ &(@Céﬁ% @b&dgﬁﬁckﬁr@z@d@%ﬁ@u Ser Cys Leu Thr lie Pro Al a
Ser Ala Tyr A u Val Arg Asn Val 65 70 75 80 TCC GGG ATG TAC CAT GIC ACG
AAC GAC T T, r t Tyr H's Val Thr Asn
Asp COys Ser o o, Mot v Wohne B il SR s RbhallB Y L Al ATG ATC ATG
CAC ACC CCC GGG TGC GTG CCC TGC 336 Tyr Gu Ala Ala Asp Met Ile Net His
Thr Pro Gy Banssch/R| Beéseh, RESGIAAE MLEBanfbd O ¢4 é@%@ %gg‘% V\O 02/ 055548

PCT/ EP02/ 00219 GIT CGG GAG AAC AAC TCT A YaG GTA GOG CTC ACC OCC
ACG 384
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Val Arg G u Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr 115 120 125

CTC GCA GCT AGG AAC GCC AGC GIC CCC ACT ACG ACA ATA CGA CGC/Ghnef985 Leu
Ala Ala Arg Mh Ala Ser Val Pro Thr Thr Thr Ile Pig Arg His 130 135 140 GIC
GAT TTG 83958485 GCG GCT GCT TTC TGT TCC GCT ATG TAC GREUERIZO0GP Asp
Lau Leu Val Gy Ala Ala Ala Phe Cys-Ser Ala Met Tyr Val 145 150 155 160
GGG GAT CTC TGC GGA TCT GIC TTC CTC GIC TCC CAG CTG TTC ACC ATC 528 dvy
Asp Leu Cys Gy Ser Val Phe Leu Val Sergdn Lau Phe Thr Ile 165 170 175
TCG CCT CGC CGG CAT GAG ACG GTIG CAG GAC TGC ART TGC TCA ATC TAT 576 Ser
Pro Arg Arg Hs Au Thr Val Gn Asp Cys Asn Cys Ser lie Tyr 180 185 190
CCC GGC CAC ATA ACA GGT CAC CGT TG GCT TGG GAT ATG At 4: G ?AC 624 Pro Qy
Hs Ile Thr Ay Hs Arg Met Ala Trp Asp Met Met Met Asn 195 200 205 TGG

TAATAG 633 cilisseiicd @ Mufag ), (OB AR EREMGE R 1§EQ | D NO 81 (i) SEQUENCE
CHARACTERI ST=CS: (A) LENGIH 209 amno acids (B) TYPE: amno acid (D)

TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON:
SEQ | D NO.  Srassatiit D. Bdlurragl dy{196y)durchi@locheh Sioghgp1@/w. Leu Thr Cys Ay Phe Ala Aso
Leu 1 510 15 Mt Ay Tyr Ile Pro Leu Val Gy Ala Pro Lau Ay Ay Ala Ala
Arg 20 25 30 Ala Leu Ala His Sly Val Arg Val Lau GQu Aso Gy Val Asn Tyr
Ala 35 40 ﬁ%‘eWTM@'Q-%HQ%bﬁaisﬁéG y Cys Ser Phe Ser Ile Phe Leu Lau Al a
Lea 50 55 60 Lau Ser Cys Leu Thr Ile Pro Ala Ser Ala Tyr Au Val Arg Asn

l\/?la ?/gl 708;?@%%9%%3{0’@ C%tsul\y/r%%a, ;I’-.),/l\rlakalaiaga, Ma&l Sh%@t@hné%ﬁé%?)%m?ﬁaﬂigd. é?ﬁs nge roSer
)

88(13):5547-51.
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Tyr Au Ala Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro s 100 105
110 7 June 2005 WD 02/ 055548 PCT/ EP02/ 00219 9 Val Arg d u/A4ReR885 Ser Ser
Arg Cys Tra Val Ala Leu Thr Pro Thr 115 120 125 Leu Ala Ala Arg Asn Al a
Ser Val PMOYHISH™: Thr Ile Arg Arg His 130 135 140 Val ARGIER0AY v
Gy Ala Ala Ala Phe Cys Ser Ala Met Tyr Val 145 150 155 160 dvy Asp Leu
Cys Ay Ser Val Phe Lau Val Ser A n Leu Phe Thr Ile 165 170 175 Ser Pro
Arg Arg Hs Gu Thr Val G n Asp Cys Asi§6 Cys Ser Ile Tyr 180 185 190 Pro
Ay Hs Ile Thr Ay Hs Arg Met Ala Trp Asp Met Met Met Asn 195 200 205
Trp (2) |NFORMATION FOR SEQ ID NO 9: (i) SEQUENCE CHARACTERI STICS: (A

LENGTH. 483 e ir TYPE. nucleic acid (C STRANDEDNESS: single
(D) ToPoLoGYE o %'2%"““&@-{‘@G)vt%‘?égﬂiﬁ‘é%ﬂ?‘?‘ii@ﬂ?cm (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO (ix) FEATURE: ' (A) NAME/KEY: CDS (B) LOCATI ON:

1..480 (ix ; Yir R o:pEpt i de (B) LOCATION: 1..477 (xi)
SEQUENCE DE@%&W%" G(S%SWF ‘by’m@ 685 GGI TGC TCT TTC TCT ATC TTC CTC
TTG GCC CTG CTG TCC TGT 48 Mt Pro Gly Cys Ser Phe Ser Ile Phe Lau Leu Al a

Leu Lau Ser vy, , S8, doos BTG SROSEF ACHH ST TAT GAA GTG OGC AAC
o Tor oo e i omith @ & foss BF (ol Pobfih Aot odin iGN val Arg Asa val Ser

Ay Vval
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20 25 30 TAC CAT GIC ACG AAC GAC TGC TCC AAC TC a AGC ATA GIG TAT GAG GCA
144 Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser |le Val Tyr/ dung 2808 35 40
45 GCG GA%@@ ATC ATG CAC ACC CCC GGG TGC GIG CCC TGC GIT CGG GAG 192 Al a
Asp Met ¥5588s Thr Pro @y Cys val Pro Cys Val Arg GREEPOIBIAY 7 june
2005 WD 02/055548 PCT/ EP02/ 00219 10 GEC AAC TCC TCC CGI TGC TGG GIG GCG
CTC ACT CCC ACG CTC GCG GCC 240 Gy Asn Ser Ser Arg Cys Trp-:val Ala Leu
Thr Pro Thr Leu Ala Ala 65 70 75 80 AGg AAC GCC AGC GIC CCC ACA ACG ACA
ATA CGA CGC CAC GIC GAT TTG 288 Arg Asn Ala Ser Val Pro Thr Thr Thr Ile
Arg Arg Hi's Val Asp Lau 85 90 95 CTC GIT GGG GCT GCT GCT TTC TGT TCC GCT

ATG TAC GT;%GGGGA%’CTCHE% Lg_uM\_éa y Ala Ala Al s Ser Ala Met
Tyr Val @ yPUREEPS G Lepds: RGalivgopg-- E@f@@e&‘fﬁtﬂﬂ@?‘ﬁ ﬁ?@) &ﬂrﬂrA fesTiéc caG CTG
TTC ACC TTQ4TA4CCT CCC 384 Cys Ay Ser Val Phe Lau Val Ser A n Lau the
Thr Phe Ser Pro Arg 115 . 120 125 CGG CAT CAA ACA GTA CAG GAC TGC AAC TGC
TCA ATC TAT CCC GEC CAT 432 Arg His @ n Thr Val G n Asp Cys Asn Cys Ser

|1 e Tyr Prdciugrey, LifVas AmBan, W3Wystut (., GALAYsTICA MBEinsCAC IBEGIATES. BREHys. FAG GAT ATG ATG
ATG AAC TG@O;E%I k£621483 Val Ser-Ay H's Arg Met Ala Trp Asp Met Met Met
Asn Trp Ser 145 160 (2) INFORMATION FOR SEQ ID NO 10: (1)
SEQUENCE CHARACTERI STICS: (A) LENGITH 159 amino acas (B) TYPE: "am no acid

(D) TOPOLOGHiyver, LnRasay, H,WydeulVIDE LR, WYRdahorgh, 8F Bin Reuvatbuyn, BECWENGE, G.
DESCRI PTI Q@SQG%&H%‘L@M@% Pro Gy Cys Ser Phe Ser Ile the Lau Lau Al a

Lau Leu Ser u Thr Ile Pro Ala Ser Ala Tyr Qu Val Arg Asn
Val Ser Ay Vval 20 25 30
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Tyr H's Val Thr
Ala Asp Met Ile
Gy Asn Ser Ser
Arg Asn Ala Ser

Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr Glu Ala 35 40 45

Met Hs Thr Pro Ay Cys Val Pro Cys Val Arg 7Glune 0555 60
Arg Cys Trp Val Al a Laug hr Pro Thr Lau Ala Ala 65 70 75 80
Val Pro Thr Thr Thr Ile Arg Arg H's Val Asp Lau 85 90 95

Lau Val Wd ylalim:Al a Ala Phe Cys Ser Ala Met Tyr Val Gy Asp Lau 100 105

110 Cys Gy Se
120 125 Arg Hi
June 2005 WO O
Met Ala Trp Asp
SEQ ID NO 11:

(B) TYPE: nucle
MOLECULE TYPE:

rUseadf aRinepHytastisély eflectivElamduatioff2lh eashondPHEV SewelBpoEAr g 115

IrobBold nalihesct 75,580 oS Bug bhapalyl bbestliie’, o/

citrier, Msjuvisbt orArhiclBrfpr tBe marnldestuls Of 4 piophyladtid MEORVATI ON FOR

el ) bR R srgpi e oL e FRALET 011

dRtiofiin a)maivRATWEEeDAtaid NOV gnivelope ENDrotSiBNBIpart tid@redfi x)

FEATURE: (A) NA'}é.E% Sindte ofgﬁei@tgb%ﬁ%%ﬁ”( Hﬁ%&ﬁ%‘h@@ﬁ%‘%%\t SEQ

NAME/ KEY: mat pep
ID NO 11: ATG

TCC GGI' TGC TCT TTC TCT ATC TTC CTC TTG GCC CTG CTG TCC TGrI

15 G Ak aTa GER' EBioRcREl Hifotdlfreft bbbl ot esfinil o” *°

HCV envelope E1 proteins or parts thereof and at least one of a
pharmaceutically acceptable carrier, adjuvant or vehicle for the manufacture
of a prophylactic HCV composition for preventing evolution to chronic
infection of a challenge HCV infection in a mammal, wherein said at least two
E1 proteins or parts thereof are single or specific oligomeric proteins not
disulfide linked with contaminants and are derived from different HCV
genotypes, subtypes or isolates. '

The use according to claims 1 or 2 wherein said challenge HCV infection is
an infection with a HCV of a genotype or subtype homologous or
heterologous to the HCV genotype or subtype, or HCV genotypes or
subtypes, from which the E1 protein or part thereof comprised in said
composition are derived.

The use according to claims 1 or 2 wherein said mammal is a human.
The use according to claims 1 or 2 wherein said E1 protein is E1s.

The use according to claims 1 or 2 wherein said E1 protein or part thereof is
produced by a recombinant host.

The use according to claim 6 wherein said recombinant host is a recombinant
mammalian cell, a recombinant yeast cell or a recombinant virus.

The use according to claims 1 or 2 wherein the cysteines of said HCV
envelope E1{ proteins or parts thereof are blocked.

The use according to claims 1 or 2 wherein said HCV envelope E1 proteins or -
parts thereof are in the form of particles.



|

Leu Thr
TAC CAT
H s Val
GAC ATG
Met Ile
TCC TCC
Ser Arg
GCC AGC
Ser Val
GCT OCT
Al a Al a
GIT TTC
Phe Leu

G n Leu Phe 3¥HP=phigs
PCT/ EPO2/ 00219 12 115 120 £ el

ATC TAT

Ile Pro Ala Ser Ala Tyr Au Val Arg lan

GIC ACG PAC GAC TGC TCC AAC TCA AGC ATA
T Cys Ser Asn Ser Ser Tie Val
A%’%S% ACC CCC GGG TGC GTG CCC TGC
Met H's Thr Pro Ay Cys Val Pro Qys Val
CGTI TGC TGG GIG GCG CTC ACT CCC ACG CTC
Cvs Trp Val Ala Leu Thr Pro Thr Leu Ala
GTC CCC ACA ACG ACA ATA CGREQEBCCACSTRC
Pro Thr Thr Thr Ile Arg Arg H's Val Asp
CCT T Celekal GerdedrtAf.G TAC GIG GGG GAT
Phe Cys Ser Ala Met Tyr Val Gy Asp Leu
CTT GIT TOCATACMETGMERCCCSEFFC TCA CCT
Val Ser eL..Pro Arg
In

CCC GGC CAT 432 Arg His Gn Thr Val

GTG TAT GAG ‘Glunei2f8S Tyr
Tyr Au Ala 35 40 45 GCG
GIT CGG GASHER2ORIY Asp
Arg Au 50 55 60 GGC AAC
GCG GCC 240 ‘dy Asn Ser
Ala 65 70 75 80 AGG AAC
GAT TTG 288 Arg Asn Al a
Leu 85 90 95. CTC GIT GGG
CTC 336 Leu Val dy Al a
100 105 110 TGC GGA TCT
CGC 384 Cys Gy Ser Val
7 June 2005 WD 02/055548

ACA GTA CAG GAC TGC AAC TGC TCA
G n Asp Cys Asn Cys Ser

Ile

Tyr Pro Ay His {18075 Of JDVERAON:CAGETCADC3Es AT GLEETFERWEAT ATG ATG ATG
AAC TGG TAATAG 480 VAFO'8E? &7y i§98°541¢ g RBt-RAFa YIS Y&sp Met Met Met Asn Trp

145 150

CHARACTER! STI CSiii)( #usEENGERUESSS: :atiino aci ds
TOPOLOGY: linear, (ii) MOLECULE TYPE protein (xi) SEQUENCE DESCRI PTI ON
SEQ ID NO 12: Kt &

r

1510 15 Leu ¢

Cys
Val

155 (2) INFORVATION FOR SEQ I D NO 12:

RESSs
ﬁé@%% omﬁ’zhgmé
sthEfr: 100 AodcnSeie
(C} CITY: Arlington, VA 22201

(E}) COUNTRY: USA
(F} 2Ip: 22201

{v} COMPUTER READABLE FORM:
(A} MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC~-DOS/MS-DOS

Bady kedrtsval

(i) SEQUENCE

(B) TYPE: am no acid (D)

| e Phe Leu Leu Ala Leu Leu Ser

Arg Asn Val Ser Gly

(D) SOFTWARE: Pacentin Release #1.0, Version #1.2%

{(vi} CURRENT APPLICATION DATA:
(A) APTDLICATION NUMBER: Unassigned
(B} FILING DATE: 01-DEC-2000
{C} CLASSIFICATION:

{viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Sadoff, B. J.
(B} REGISTRATION NUMBER: 36663
(C} REFERENCE/DOCKET NUMBER: 2551-53

{ix)} TELECOMMUNICATION INFORMATION:
(3) TELEPHONE: {703} B16-4000
() TELEFAX: {703) 816-4100
{2) ;NFORMATION FOR SEQ ID NQO: 1:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLCGY: linear
{ii) MOLECULE TYPE: cDNA
{(iii} HYPOTHETICAL: NO

(1ii) ANTI-SENSE: NO

Val Ser Ay Val 20 25 30



20 25 30 Tyr H's Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr Qu Ala

35 40 45 Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro Cy< {#ie 2808 Qq u
50 55 60 5}1?0)6 n Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr Leu Ala Al a
65 70 75 PH>8sn Ala Ser Val Pro Thr Thr Thr Ile Arg EFJ%@O%? Asp
Leu 85 90 95 Leu Val Ay Ala Ala Ala Phe2Cys Ser Ala Met Tyr Val Gy Asp
Leu 100 105 110 Cys Ay Ser Val Phe Leu Val Ser G n Leu Phe Thr Phe Ser
Pro Arg 115 120 125 Arg His G n Thr Val G n Asp Cys Asn Cys Ser Ile Tyr
Pro Ay Hs 130(}3}35SE?'£%C$/£ESWT@N§/ FsAFG Met Ala Trp Asp Met Met Met
Asn Trp 145 3EQrd5%: céRhrhDNFGRVATI ON FOR SEQ ID NO. 13: (i) SEQUENGE
CHARACTERI STICS; (A) LENGIH. 636 base pairs (B) TYPE: nucleic acid (O
STRANDEI DNESS:(2!s F¥fgR&TIQDYORTEFDEDE?: 3:inear (ii) MOLECULE TYPE: cDNA 7
June 2005 V\002lpl§5 CT. ﬁé 13 (iii) HYPOTHETI CAL: NO (iii)
ANTI - SENSE: NO (1'X) L a KEY: CDS (B) LOCATION: 1..633 (ix)
FEATURE: (A) NAME/ KEYB) mate:pepilede ac{d) LOCATION. 1..630 (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D N© SIBANDAINESETG@EF AAG GCC ATC GAT ACC CTT ACG TGC GGC
TTC GCC GAC CTC 48 NBt TPBUCE y 'i38*Ala I1e Asp Thr Leu Thr Cys @y Phe Al a

Asp Leu 1 5 10 1%;i) MorLECULE TYPE: cDNA

(iii} HYPOTHETICAL: NO

(iii} ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTTON: SEQ ID NO: 2:
CCGEGEGAGGE CTGCACGTGA TCGACGGCAG ACACCATCAC CACCATCACT AATAGTTAAT 60
TAACTGCA 68
(2) INFORMATICN FOR SER ID NO: 3:
(i),SEQUENCE CHARACTERTSTICS:
(A) LENGTH: 642 bhase palirs
{B) TYPE: nuclelc acid
(C[ STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNa
(iii} HYPOTHETICAL: NO
{iii) ANTI~SENSE: NO
(ix} FEATURE:
(A) NAME/XKEY: CDS
{B) LOCATION: 1..539
{ix) FEATURE:

(A} NAME/KEY: matc_peptide
(B} LOCATION: 1..636

{xi) SEQUENCE DESCRIPTICN: SEQ ID NO: 3:

ATG CCC GGT TGC TCT T™C TCT aATC TTC CTC TTG GCT TTA CTG TCC TGT 48
Met Pro Gly Cys Ser Phe Ser Ile Phe Lau Leu Ala Leu Leu Ser Cys
1 5 19 ! i5
CTG ACC ATT CCA GCT TCC GCT TAT GAG GTG CGC AAC GTG TCC GGG ATG- 1)
Leu Thr Ile Pro Ala Ser Ala Tyr Giu Val Arg Asn Val Ser Gly Met
20 25 30
TAC CAT GTC ACG AAC GAC TGC TCC AAC TCA AGC ATIT GIG TAT GAG GCA 144

Tyr His Val Thr Asn asp Cys Ser Asn Ser Ser Ile Val Tyr Glu Ala



GIG
Tyr

CCG
Hi s
TTG
Pro
ACC
Ile
CAT
Val

ATG
Ile
TCT
Ser

AGC
Ile
CGCT
Al a

Il e
CAT G&C

Pro

Phe

Pro La

GGG TAC ATT CCG CTC GIC GGC GCC CCC CTA GGG GEC OCT GCC AGG 96  Val Gly

uVal Gy Ala Pro Leu Gly Gy Ala Ala Arg 20 25J8® 2085C CTG
GIC CGG OTT CTG GAA GAC GGC GIG AAC TAT GCA 144 Ala Leu Al a

vAYO RS Leu Qu Asp Ay Val Asn Tyr Ala 35 40 HF/ERANOEA: AAT
GGT TGC TCT TTC TCT -1 TC TTC CTC3TTG GCT PTA .192 Thr Ay Asn Leu

Cys Se

r Phe Ser Ile ?he Leu Leu Ala Leu 50 55 60 CTG  -TCC TGI CTA

CCA GCT TCC GCT TAC GAG GIG CGC AAC GIG 240 Leu Ser Cys Leu Thr

Al a Se

r Ala*Tyr du Val Ard®Asn val 65 70 %5 80 TCC GGG ATG TAC

ACG AAC A Gard @ TeE chP\God Ghc A AL Tofe 288 arebiac@¢ Met Tye Hi's
Asn AbpaLy seSale ASH S MhSako |d1e al vad5e80cy35va1 TAE €3AG GCA GCG GAC

ATG CAC ACC CCC GG TGCSTTG CCC TGC 3360 Tyr Gu Al a AIaAS Met

S RS R dEe U ahE

Cys TtBEp Val Ala Leu

Thr
TTC

Cys Se

GIC-TTC CTC

t he

ACG GIG CAG GAC TGC AAT TGC TCA ATC

Val

Leu

ro Thr 115 7520 125 CTC GC@oGCT AGG AAC GCC
ACAACAA C 432 Leu Al a AIa%g%Asn Al a Ser

%é\g %%g%gA g%% ﬁﬁ iﬁf\;{gccfdﬁcﬁigu aIEeLbSVéﬁiC-IC-SICyGZP:(XABIGaGCG

r Ala Met Tyr Val 145 150 155 160 GGG GAT CTC TGC GGA TCT
CITCTRCET ATC HIFTCEH FWSeEeR™Es Gy I8F Val

ECETOES
val %8t Vg i é‘? Ph A =y [cgs ﬁﬁ Megei7yT “Fécﬂicﬁs CGG CAT GAG
I

576 Ser Pro Arg Arg His A u Thr

A n Aso TS Ggss meOpse Ser ot erdyiee cadurme B00&c MO 2/ 855548 384
PCT/ EP02/ 002%F G4 Sep¥a4 85 180 Valger GAL IGACEATRNALG BETPXCASICGT ATG GCT TGG
GAT ATG ATG ATG AAE™B24 Pro Ay K8 11e Thr Ay H°s Arg Met Ala Trp Asp

Met Met Met AsNcidPoa@@b: 285 cac Gac TGC AAT TGC TCA ATC TAT CCC GGC CAC . 432
Arg His Glu Thr Val Gla Asp Cys Asn Cys Ser Xle Tyr Pro Giy His

130 135 140
ATA aACA GGT CAC CGT ATG GCT TGE GAT ATG ATE ATG AAC TGE TCE CCT 480
Ile Thr Gly His Arg Met Ala Trp Asp Mec Met Met Asn Trp Ser 2ro
145 150 155 150
ACA ACG GCC CTG GTG GTA TCG CAG CTG CTC CGG ATC CCA CAA GCT GIC 528
Thr Thr Ala Leu Val Val Ser Gln Leu Leu arg Ile ®ro @la Ala Yal
165 170 75
GTG@ GAC ATG GTG GCG GGG GCC CAT TGG GEA GTC CTG GCG GGC CTC GCC 576
Val Asp Met Val Ala Gly Ala His Trp Gly Val Leu Ala Gly Leu Ala
180 185 190
TAC TAT TCC ATG GTG GGG AAC TGG GCT AAG GTT TTG ATT GTG ATG CTA 624
Tyr Tyr Ser Met Val Gly Asn Trp Ala Lys Val Leu Ile val Met Leu
195 200 205
CTC TTT GCT CTC TAATAG 642

Leu’ Phe Ala Leu

{2)

Met

210

INFORMATION FOR SEQ ID NO: 4:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 212 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

.

Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu Leu Ser Cys
5 10 13

Leu Thr Ile Pro Ala Ser ala Tyr Glu Val Arg Asa Val Ser Gly Met



TGG TAC TAATAG 640 Trp Tyr 210 (2) | NFORMATI ON FOR SEQ I D NO 14: (|)
SEQUENCE CHARACTERI STICS: (A) LENGTH 210 amino acids (B) Tvme9no acid
(D TOPOLQGY; linear (ii) MOLECULE TYPE: protein (xi) SE%p

DESCRI PT: P 2456548D NO 14: Met Leu Gy Lys Ala Ile Asp Tit&I/ERIFOR? oys
Gy Phe Ala Asp Leu 1 5 10 15 Val Ay Tyr Ile Pro Leu Val Ay Ala Pro Leu
Ay Ay Ala Ala Arg 20 25 30 Ala Leu Ala H's Ay Val Arg Val- Leu A u Asp
Gy Val Asn Tyr Ala 35 40 45 Thr Ay Asn Leu Pro Gy Cys Ser Phe Ser Ile
Phe Leu Leu Ala Leu 595 60 Leu Ser?5Cys Leu Thr 118 Pro Ala Ser Ala Tyr
Ju val Arg Ash Y8l vad Sl OacfOnfi0cusSEL: B sbborl¥Ee lﬁ’h??}éalcl T ASn ASp Oys
Ser Asn Ser Sér Ileava Tar Glu Al a le Met Hi's Thr
Pro Ay Cys Val Pro Cys 100 105 110 1" Val Arg Gu Asn Asn Ser Ser Arg Cys
Trp Val Al a 1%# kgﬁrﬁepr%tew EilfSngEm@]sf CSL%HaWP?O AravVak graSvAla Ser |le
Pro Thr Thr Thr rfe Arg Arg Hi s 130 135 140 Va 0Asp Leu Leu Val Ay Al a

Al a Al a Phe Gys AsﬁrSeAI gerMaly dpsr r¥altal A¥SLdOOhA 2B k8O eldaYa ASP Leu Cys Ay
Ser Val Phe Lé&B& VaI Ser A n W@u Phe Thr Ile 185 170 175 Se®dPro Arg Arg

Hs Gu Thr Val r l]le r 1801 Q Pro Ay His
lle Thr Ay H'S E\F %"gﬁ l%s/%hrl\/@f K&“T\%Pr%‘h g? 6" 205 7 June
2005 WO 02/ 055548 PCT/ EPO2/ 00219 15

Leu Val Gly Ala Ala Ala Leu Cys Ser Alg Mest Tyr Val Gly Asp Leu
100 105 110

Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Ile Ser Pro Arg
115 120 ©125

Arg His Glu Thr Val Gla Asp Cys Asn Cys Ser Ile Tyr Pxo Gly His
130 135 140

Ile Thr Gly His Arg Met Ala Trp Asp Mer Met Met Asn Trp Ser Pro
145 . 150 i35 160

Thr Thr Ala Leu Val Val Ser Gln Leu Leu Arg-Ile Pro Gln Ala vVal
165 ri7a . 175

Val Asp Met Val Ala Gly Ala His Trp Gly Val Leu Ala Sly Leu Ala
180 185 is0

Tyr Tyr Ser Met Val Gly Asn Txp Ala Lys Val Leu Ile Val Met bLeu
1385 200 205

Leu Phe Ala Leu
210

{2) INFORMATION FOR SEQ ID NO: 5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 795 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{iii) ANTI-SENSE: NO

(ix) FEATURE:

(A) NAME/KEY: CDS
{B} LOCATION: 1..792
{ix} FEATURE:

(A) NAME/KEY: mat_peptide
{B) LOCATION: 3..789%



Trp Tyr 210 (2) I NFORMATION FOR SEQ ID NO 15: (i) SEQUENCE
CHARACTERI STICS:  (A) LENGTH 26 base pairs (B) TYPE: nucl €i4ng&085 (C

STRANDEDNESS:. singl e (D) TOPOLOGY: linear (ii) MOLECULE
Giii) vagﬁfﬁfgé%g: NO (iii) ANTI-SENSE: NO (xi) %@ENC&‘%E%"&%%OV SEQ
ID NO. 15: ATGCCCGGIT GCTCTTTCTC TATCTT 26 (2) | NFORVATI ON FOR SEQ I D NO.
16: (i) SEQUENCE CHARACTERI STICS:  (A) LENGTH: 26 base pairs - (3) TYPE:

nucleic acid \ - .sipgl D) TOPOLOGY: linear (ii) MOLECULE
TYPE: cDNA (i ﬂ E«I' FRET %%ng(sfe‘? i%j BBRN'ISI -SENSE: NO (xi) SEQUENCE
DESCRI PTI ON: 3EQ@thReiN@ac ac ¢ GRECEST ArTAGEAT CATE80ATTAEECEa2 @Tc ( 2) 43

| NFORMATI ON FE@Q ISEQLY DYA@RL 1TAe ASD) T@E@!ER@EC)@I-WRA@EEM&SHSSCSEH (A) LENGTH:
30 base pairs *(B) TYPE: ndicleic acid (C® STRANDEDNESS: '%ingle (D)
TOPOLOGY: | n@arcckitat MIEEE dr¥Phic 6 NCee Edal b ERPEIHE]! 604 NO 5(6' ' )
ANTI - SENSE: &S dLytityx SEQIMGEn BESCRPIL-Ob e SQilyDedd@la AVs afg June 2005 WO
02/ 055548 PCTI EP02/ 00229 16 CTATTAGGAG CAGITCATCA TCHTATCCCA 30

GCC CTG GCG CAT GGC GTC CGE GTT CTG GAG GAC GGC GTE AAC TAT GCA 144
Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr ala
35 40 ] 45

ACA GGG BAT TTG CCC GGT TGC TCT TTC TCT ATC TTC CTC T3 GCT TTG 2972
Thr Gly Asn Leu Pro Gly Cvs Ser Phe Ser Ile Phe Leu Leu Ala Leu
50 53 60

CTG TCC TGT CTG ACC GTT CCA GCT TCC GCT TAT GARA GTC CGC AAC GTG 240
Leu Ser Cys Leu Thr val Pro Ala Ser ala Tyr Glu Val Arg Asn Val
65 70 75 80

TCC GEG ATG TAC CAT GTC ACSG AAC GAC TGC TCC AAC TCA AGC ATT GTG 288
Ser Gly Met Tyr His Val Thr Asn aAsp Cvs Ser aAsn Ser Ser Ile Val
85 90 95

TAT GAG GCA GCG GAC ATG ATC ATG CAC ACC CCC GGG TGC TG CCC TEC 336
Tyr Glu Ala Ala Asp Merc Iie Mer His Thr Pro Gly Cys Val Pro Cvs
100 105 110

Lo
o0
=9

GTT CGE GAG AARC AAC TCT TCC CGC TGC TGG GTA GCG CTC ACC CCC ACG
Val Arg Giu Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr
115 120 125

CTC GCA GCT AGG AAC GCC AGC GTC CCC ACC ACG ACA ATA CGA CGC CAC 432
Leu Ala Ala Arg Asn Ala Sexr Val Pro Thr Thr Thr Ile Arg Arg His
130 13s 140

GTC GAT TTG CTC GIT GGG GCG GCT GCT TTC TET TCC GCT ATG TAC GTIG 430
Val Asp Leu Leu Val Gly Ala Ala ala Phe Cys Ser Ala Met Tyr Val
145 150 155 160

GGG GAC CTC TGC GGA TCT GTC TTC CTC GTC TCC CAG CTG TTC ACC ATC 328
Gly Asp Leu Cys Gly Ser Val Phe Leu Val Ser Gln Leu Bhe Thr Ile
165 7 175
TCE CCT CGC CGG CAT GAG ALG GTE CAG GaC TGC AAT TGC TCA ATC TAT 576
Ser Pro Arg Arg His Glu Thr Val Gln Asp Cys Asn Cys Ser Ile Tyr
180 185 1390

‘cee GGC CAC ATA ACG GGT CAC CGT ATG GCT TGG GAT ATG ATG ATE AAC 624
Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp dMet Met Met Asn
195 200 205

TGG TCG CCT ACA ACG GCC CTE GTG GTA TCG CAG CTG CTC CGG ATC CCA 672
Trp Ser Pro Thr Thr Ala Leu Val Val Ser Gln Leu lLeu Arg Ile Pxo
210 2i5 220

CaA GCT GTC GTG GAC ATG GTG GCG GGG GCC CAT TGGE GGA GTC CTG GCG 720
Gln Ala val val Asp Met Val Ala Gly Ala His Trp Gly Vval Leu Ala )
225 230 235 240

GGT CTC GCC TAC TAT TCC ATG GTG GGG AAC TGG GCT AAG GTIT TTG ATT 768



(2) | NFORMATI ON FOR SEQ ID NO 18: (1) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 27 base pairs (B) TYPE: nucleic acid (C) STRANDEDNE&®e H0Agl e
(D) TOPOLQGY: linear (ii) MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO
(iii) ANTMWGEEESS8YES (xi) SEQUENCE DESCRI PTI ON: SEQ | D NECT{EPO2PRATTACCAG
TTCATCATCA TATCCCA 27 (2) | NFORVATION FOR SEQ ID NO 19: (i) SEQUENCE
CHARACTERI STICS: (A) LENGIH. 36 base pairs (3) TYPE nucleic acid (O
STRANDEDNESS:. .,si.nql D _TOPOLOGY: Iinear (ii). MOLECULE TYPE: cDNA " (iii)
FYPOTHET] CAL R (Hr *YQA&‘@%%’E%EW Y(31) g M&E"Dg@g@ulgﬁ O\ SEQ ID
NO 19: ATACGACGCC ACGICGATTC CCAGCTGITC ACCATC 36 (2) | NFORMATI ON FOR SEQ
ID NO 210: gj’rz MEQIBENGE THARNCTERMSTMCS:  (A) LENGTH: 36 base pai7ss (B)
TYPE: nucl ei ¢®act®d ' GuSTRANBEBIRESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: cDNA (717) HYPOTHETICAL: NO (iii) ANTI-SENSE: YES (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 20: GATGGTGAAC AGCTGGGAAT CGACGTGECG
TCGTAT 36 (2R) |'NFORAIONGRRFEIR BE@Y B: NO 21: 7 June 2005 WO 02/ 055548

PCT/ EPO2/ 00219 17(£)i %EQM%WRI STICS: (A) LENGTH 723 base

palrs (A} LENGTH: 263 amino acids
{B} TYPE: aminc acid
{D) TOPOLOGY: linear
 (ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTIOMN: SEQ ID NO: 6:

Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 1¢ 15

Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Glv Ala Ala Axg
20 25

Ala Leu Ala His Gly val Arg Val Leu Glu Asp Giy ¥al Asn Tyr Ala

Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Lau Leu Ala Leu

540 53 59

Leu Ser Cys Leu Thr Val Pro Ala Ser aAla Tvr Glu “Jal Arg Asn Val
65 70 75 80

Ser Gly Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val
85 90 95

Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cvs Val Pro Cys
100 105 10

Val Arg Glu Asn Asn Ser Ser Arg Cys Trp Val Ala Teu Thr Pro Thr
115 120 125

Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His
130 1335 140

Val Asp Leu Leu Val Gly Ala Ala Ala Phe Cys Ser Ala Met Tyr Val
145 15¢ 155 160

Gly Asp Leu Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Ile
165 . 170 175

Ser Pro Arg Arg His Glu Thr Val Gln Asp Cys Asn Cys Ser Ile Tyr
180 185 130

Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn
195 200 . 2405

Trp Ser Pro Thr Thr Ala Leu Val Val Ser Gln Leu Leu Arg Ile Pro
210 215 220

Gln Ala Val Val Asp Met Val Ala Giy Ala His Trp Gly Val Deu Ala



(B) TYPE: nucleic acid (C) STRANDEDNESS: si ngI e (D) TOPOLOGY: |inear (ii)

MOLECULE TYPE: cDNA (iii) HYPOTHETI CAL: NO (iii) ANTI - SENSE Juqe 2006x)
FEATURE: MVE/ KEY: CDS (B) LOCATION: 1..720 (ix) FEATURE: 1?

NAVE/ KEY: WROVBS5E de (B) LOCAT=ON: 1..717 (xi) SEQUENCE RBEHPBHIeN. SEQ
ID NO 21: ATG TTG GGT AAG GTC ATC GAT. ACC C T ACA TGC GGC TTC GCC GAC CTC
48 Met Len Ay Lys Val Ile Asp Thr Len Thr Cys Ay Phe Ala Asp Leu 1 5 10

15 GTGGGGT@.EATTCCGCTC € GaC G cec GJA GG GC CCT,, AGG 96 Val
Ay Tyr Ile Pro Lau Val aPro Len Gy y Ala Ala Arg 20 25 30 GCC

CTG GCG CAT GAw GECAﬁGﬁmGFJr €2 GAGVRACLEGEE GES MACyTAEI GEA 44 Al a Leu Al a
Hs Ay Val Arg Val Lein @&h Asp Ay Val 28 Tyr Ala 35 453345 ACA GGG AAT
TTG CCC GG TLG %‘g— T- E’eT%\e— ATQ TJTC CTC TTG GCT TTG 192 Thr Ay Asn Leu
Pro Gy Cys Ser e56 Phe "[2u Leu Ala Leu 50 55 60 CTG TCC TGT CTG
ACC GTT CCA GCT TCC GCT TAT GAA GTG CGC AAC GIG 240 Leu Ser Cys Leu Thr
Val Pro Ala Ser Ala Tyr du Val Asn Val 65 70 75 80 TCC GGG ATG TAC
CAT GTC ACG AKC &E@R“‘r‘yéé’“r& ;&%CI? *NGC ATT GTG 288 Ser Ay Met Tyr His
Val Thr Asa Asp Q4s $S0testeaficrSefstidse Val 85 90 95 TAT GAG GCA GCG GAC
ATG ATC ATG CAC ACC O@QL%HTCﬁa@é@e@@ﬁsTGC 336 Tyr Gu Ala Ala Asp Met
Ile Mec His Thr Pro GB B yedlepp gc/s 100 105 110 GIT CGG GAG AAC AAC
TCT TCC CGC TGC TGG Gf %“E %gg“ ACG 384 Val Arg Gu Asn Asn Ser
Ser Arg Cys Trp Val Ala Leu ro Thr
ACC GTIC CCC AcCC N@@mmmmmcﬁr@c CAC 432 Leu Ala Ala Arg Asn Ala Ser
Val Pro Thr Thr Thr Ll e Ar rg H s

11} HYPOTHE® AL 8]

{iii) ANTI-SENSE: NO

{ix) FEATURE:
(A) NAME/KEY: CDS
(B} LOCATION: 1..630

{ix) FEATURE:

{A) NAME/XEY: mat_pepride
{B) LOCATION: 1..827

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

ATG TIG GGT AAG GTC ATC GAT ACC CTT ACG TGC GGC TTC GCC GAC CTC 43
Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 ) 1G 15
ATG GGG TAL ATT CCG CTC GTC GGC GCC CCC CTA GGG GGT GCT GCC AGA S6
Met Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30
GCC CTG GCG CAT GGC GTC CGGE GTT CTE GAA GAC CGGC GTG AAC.TAE GCA 144
Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val aAsn Tyr Ala
35 490 45
ACA GGG AAT TTE CCT GGT TGC TCT TIC TCT ATC TTC CTC TTG GCT TTA 192
Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu ’
50 55 60
CTE TCC TGT CTE ACC ATT CCA GCT TCC GCT TAT GAG GTG CGC AAC GTIG 240
Leu Ser Cys Leu Thr Ile Pro Ala Ser Ala Tyr Giu Val Arg Asn Val
65 70 75 80
TCC GGG ATG TAC CAT GTC ACG AAC GAC TGC TCC AaC TCA AGC ATT GTG 288
Ser Gly Met Tyr His Val Thr Asn aAsp Cys Ser Asn Ser Ser Ile Val
35, 50 58
TAT GAG GCA GUG GAC ATG ATC ATG CAC ACC CCC GGG TGC GTE CCT TGC 336

Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cys val Pro Cys
100 105 1i0

115 120 125 CTC GCA GCT AGG. AAC GCC .



130 135 140 GIC GAT TCC CAG CTG TTC ACC ATC TCG CCT CGC CGG CAT GAG ACG GIG

480 Val Asp Ser A n Lau Phe Thr Ile Ser Pro Arg Arg His A due @86 7 June
2005 WD 0Q2/055548 PCT/ EP02/ 00219 18 145 150 155 160 CAG GAC TGC AAT TGC
TCA ATC TAYOSHESSE#SC cAC ATA ACG GGT CAC CGT 528 G n Asp GFE/BRIZ0BIL Ser
Ile Tyr Pro Gy Hs Ile Thr Gy H's Arg 1685 170 175 ATG GCT TGG GAT ATG
ATG ATG AAC TGG TCG CCT ACA ACG GCC CTG GIG 576 Met Ala Trp -Asp Met Met
Met Asn Trp Ser Pro Thr Thr Ala Leu Val 180 185 190 GTA TCG CAG CTG CTC

e Pro Gn Aa Sa Sarcass @@%ﬁ% %} IDohE KEeeateaT okt are

CTG GCG GGT CTC GCQLiBAC TAT TCC AT&GTIG 672 Gy M5 H s Trp Gly VaI Leu
Ala Gy Leu AI a Tyr g%ﬁ Met Val 210 21%3%@20 GG AAC é‘f I4%_ TTG
ATT GIG ATG ys Va eu Ile
T o6 R BT ST SRR IR e
NO. 22: (i) SE ENCE CHARACTERI STI Cs: (A LENGTH 239 anmino acids (B)
TYPE: ami no CdG*‘g GT@I‘CE@@}GG ?ﬁ’ Ge T”‘% FCERTEATSY PEE ‘jb“focei n4%i)
SEQUENCE DESCﬁ ’s‘*éd’ﬁlo‘"’é\gd‘ fsM%FYTI &,Asp Thr Leu
Thr Cys Ay Phe Al a Asp Leu 15 10 15 Val y Tyr lle Pro Leu Val Ay Ala
Pro Leu Ay Gap @itactll eecAsgy 20r 28 30c ot ard goc Abachd sta@rgc Mak Arg Vad Leu
Au Asp Ay VAN EenlepyFysy i% S5 Vel Pas L'T‘hr"'abs?r AEh e dbPrgs 3§ Cys Ser Phe
Ser Ile Phe Leu Leu Ala L 50 55 60 Léd" Ser Cys Leu T? Val Pro Ala Ser

Ala Tyr G u Vade &rocadseecVedr & Z&: é9: 88 eac mec aaT TGe Tca atc Tat 576
Ser Pro Arg Arg His Glu Thr vVal Gln Asp Cys Asn Cys Ser Ile Tvr
180 185 190
CCC GGC CAC ATA ACA GGT CAC CGT ATG GCT TGG GAT ATG ATG ATG axC g2d
Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp Met Met Met aAsn
155 200 205
TGG TBAATAG . 6313
Txp
210

(2} INFORMATION FOR SEQ ID NO: B:
{i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 209 aminc acids
{(B) TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTICN: S=Q ID NO: 8:

Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15

Met Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu GLly Gly Ala A:a Arg
20 25 30

ala Leu Ala His Gly val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala
35 40 45

Thr Gly Asn Leu Pro Gly Cys Ser Phe Sar Ile Phe Leu Leu Ala Leu
50 55 60

Leu Ser Cys Leu Thr Ile Pro Ala Ser Ala Tyr Glu Val Arg Asn Val
&5 70 75 30

Ser Gly Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Tie Val
85 90 95

Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cys Val Pro Cys
100 103 110



Ser Ay Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val 85 90 95

Tyr Gu Ala Ala Asp Met Ile Met His Thr Pro Ay Cps Val Pro Glune 2006 105
110 \Val n Asn Ser Ser Arg Cys Trp Val Ala Leu T ro Thr 115
120 125 ﬁ’%(}%}%&ﬁfa Arg Asn Ala Ser Val Pro Thr Thr Thr “‘ﬁ’roao%ﬂ% H s
130 135 140 Val Asp Ser @ n Leu Phe Thr 11% Ser Pro Arg Arg Hs Gu Thr Val
7 June 2005 WO 02/055548 PCT/ EP02/00219 19 145 150 155 160 ',.... Gn Asp
Cys Asn Cys H Y, 165 170 175
Vet Ala Trp AS%EL Ll\fleg?‘ﬁ\%%‘ = o %% Fr ?ﬁé‘? EQ% %‘”‘#&%}‘ﬁa Ted™al .. 180
185 190 '.. Val Ser A n Leu Leu Arg Ile Pro G n Ala Val Val Asp Met Val

Al a 195 200 2@65“2 JLAAREY PP Aﬂﬁg g‘@?l\?ap TE‘élThN”‘&rdlﬁ PRI EsTyr Tyr Ser

Met Val 21072157220 Gy Asn Tr | a Lys Val Led®Ile Val Met Leu Leu Phe
Ala Pro 225 230ast3beu €£) vANGORWAL 12N aESBmSE% | D= 123 Tk ‘)alSEQJENCE
CHARACTERI STI &8 (A) LENGTH15661 base pa| rSLSS(B) TYPE: nucliseic acid (C)
STRANDEDNESS: _si S%I e %Qa) TO:S>O_C‘J_GY Ph ge I\/[J_EDCUU%1 TYPE: cDNA (iii)
HYPOTHETI CAL: K SSENSE: F\KBE“( $<)S FEATURE: "PEAINARE/ KEY:  CDS

(B) LOCATION: 1..558 (ix) FEATURE: (A) NANVE/ KEY: mat peptl de (B)

LOCATI ON: 1. 5!351’1(0)(31)9 SEQUENGE: DESCRI RT: G cSEQsh-@m=NBr 23:vATG TTG GGI AAG
GTC ATC GAT ACC CTT ACMSTGC GGC TTC GG85 GAC CTC 48 199

Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp Mec Met Met Asn
195 200 205

Trp

f2) INFORMATION FCOR SEQ ID NO: 9:

{i} SEQUENCE CHARACTERISTICS:
(%) LENGTH: 483 base pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TVYPE: cOHNA
(iii) BYPOTHETICAL: NO
{(iii) ANTI-SENSE: NO

({ix) FEATURE:

{A) NAME/KEY: CDS
(B} LOCATION: L..480
(ix) FEATURE:

{A) NAME/KEY: mat_peptide
(B} LOCATION: 1..477

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

ATG CCC GGT TGC TCT TTC TCT ATC TTC CTC TTG GCC CTG CTG TCC TGT 48
Met Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu Leu Ser Cys :
1 5 10 15

CTG ACC ATA CCA GCT TCC GCT TAT GaA GTG CGC AAC GTG TCC GGG GTG ‘ 96
Leu Thr Ile Pro Ala Ser Ala Tyr Glu Val Axg 3Asn Val Ser Gly Val

: 20 25 30

TAC CAT GTC ACG AAC GAC TGC TCC AXC TCA AGC ATA QTG TAT GAGC GCA 144
Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile val Tvr Glu Ala

35 40 45
GCG GAC ATG ATC ATG CAC ACC CCC GGG TEC GT@ CCC TGC GTT CGG GAG 132

Ala Asp Met Ile Met His Thr Pro Gly Cys Val Pro Cys Val arg Glu
50 55 60



Met Leu Gy Lys Val Ile Asp Thr Leu Thr Cys Ay Phe Ala Asp Leu 1 5 10 15
GIG GGG TAC ATT CCG CTC GIC GGC GCC CCC CTA GGG GGC GCT GCC 7Alimeg®05val dy
Tyr Ile Pro Leu Val Gy Ala Pro Leu Gy Gy Ala Ala Arg 20 25 30 GCC CTG
GCG CAT GV Bf558G OTT CTG GAG GAC GGC GTG AAC TAT GCA 18£TIR000HY Al a
Hs Gy Val Arg Val Leu Gu Asp Gy Val Agn Tyr Ala 35 40 45 ACA GGG AAT
TTG CCC GGI TGC TCT TTC TCT ATC TTC CTC TITG GCT TTG 192 Thr .dy Asn Leu
Pro Gy Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu 50 55 60 CTG TCC TGT-CTG
ACC GIT CCA CCT 'T CC GCT TAT GAA GIG CGC AAC GTG 240 Leu Ser Cys Leu Thr

\P/?Jl'l'/ ELSZ/AI 082% % ng%% &% Tﬁ"cg %ﬁ;\% }%g‘ @CQ %ﬁézgogiﬂ?m TCC

AAC TCA AGC ATT GIG 288 Ser Ay Met Tyr His Val Thr Asn Asp QIS Ser Asn
Ser Ser |le VG 8% 6@ §F GTLATCIGAG GGA AGCETEAG ATG CATGTATBrGAC ACC @8 GGG
TGC GTG CCC TEE BBy GuA BaAlar A8 Thet=y Ped BE YAl ST Pro Gy Oys

Val Pro Cys 100 105 110 CGG GAG AAC AAC TCT TCC CGCTGC TGG GTA GOG
CTC ACC CCC AGG @B4cceMedr drigcdd urddsar Asn cBenrdenc Arrg d@y satrqrcVal Alsas Leu
Thr Pro Thr 1% Y906l25laCiie SRAPIBCTYACS ANC MECCEYAMEL GIE ABECACC ACG ACA ATA
CGA OGC CAC 432 Leu A Ala Arg Asn AP% Ser val Pro®hr Thr Thr Ile Arg
Arg H s 130 18% dAOnGT&ErGAE FHaCeRAGCER: THE MOGATe: TOB GETdeCC COGsLAT GAG
ACG GTG 480 ofal GlASPerSerl SBenndievalPler B Lkl ehSahr Phe SAF prArggHi s G u Thr

Val 145 150 155 160*!'5CAG GAC TGC AAT0 TGC TCA ATC 'I-'CAﬁ' CCC GGC CAC ATA ACG

GGTCACCGT&%%@@&Am §§5 &% lle The, Ay
Hs Arg 165 140 o SR G Bob Gl AG 561 Met
Ala Trp Asp Met Mst Met Asn Trpliﬂ.580 185 (2) INE-O?I\/ATI ON FCR SEQ I D NGO 24:
GTA TCA GGT CAC CGC ATG GCT TGG GAT ATC ATC ATG A2C TGS TCC TAATAG 483
Val Ser Gly His Arg Met Ala Trp asp Met Met Met Asn Trp Ser
145 150 155 160
(2} INFORMATION FOR SEQ ID NO: 10:
(i} SEQUENCZ CHARACTIRISTICS:
{A) LENGTH: 159 amino acids
(B} TYPE: amino acid
{D) TOPCLOGY: linear
{ii) MOLECULE TYPE: protein
{xi} SEQUENCE DESCRIPTICON: SEQ ID NO: 10:

Met Pro Gly Cys Ser Phe Ser Tie Phe Leu Leu Ala Leu Leu Ser Cys
1 5 10 i5

Leu Thr Ile Pro Ala Ser Ala Tyr Glu Val RAxg Asn Val Ser Gly val
20 25 30

Tyr His Vval Thr Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr Glu Ala
3is 40 45 !

Ala Asp Met Ile Mer His Thr Pro Gly Cys Val Pro Cys val Arg Glu
50 55 60

Gly Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr Leu Ala Ala
65 70 75 80

Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His val Asp Lau
85 90 95

Leu Val Gly Ala Ala 2la Phe Cys Ser Ala Met Tyr Val Gly Asp Leu
100 10% 110

Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Phe Ser Pro Arg
113 120 125

Arg His Gln Thr Val Gln Asp Cys Asn Cys Ser Ile Tyr Pro Gly His



acid (D TOPOLOGY:

DESCRI PT'IA‘ng') E’Z‘:’jsg)s ‘Jf

Phe Al a

Val -Asn Tyr Ala 35 40 45 Thr
50 55 60 Leu Ser Cys Leu Thr Val
y Met Tyr H'&Vval Thr Asn Asp Cys Ser

Leu Leu Al a

Val Arg Asn Val 8% 70 75 80 Serd

Leu

| i near
D NO 24: Met Leu Ay Lys Val

5 10 15 Vval
Ay Ala Ala Arg 20 25 30 Ala Leu Ala H si1idy Val

Gy Tyr

(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 185 amino acids
(ii) MOLECULE TYPE:. protein (xi)
Ile Asp T

iR

Ile Pro Len Val

Arg Val
Gy Asn Leu Pro Ay Cys Ser

(78 TYPE: am no |

EICE

= Cys Ay
F@z‘&%%eu Gy
Leu Gu Asp dy

Phe Ser

Il e Phe

Pro Ala Ser Ala Tyr Qu

Asn Ser Ser Iv=2 3l q1y8%is90-O8rTila G-y 24 eAhde ASP 1Moty
100 10519010 7 June 2005s55WD 02/ 055548

@y Cys Val
21 Val

125 Lau Al a A)an@bdefily AlPemet

G n Lau

135 140 Val
145 150 155

H's Arg 165 170 175
| NFORVATI ON FOR SEQ

606 base pai
TOPOLOGY:

4o Cys

As
160

rs

ATG
Met

CTG
Leu

TAC
Tyx

GCG
Ala

GGC
Gly
&5

AGG
Arg

CTC
Leu

TGC
Cys

p Ser

|
D H
g Thr

P

ﬁl

(@ reEARSPICOLSARSHERBSICSer

(B)

{ii}

i near

(iii)

{iii)

{ix)

{ix)

(%tLEWT§='§r§E_%§_H%¥S Met Met Asn Trp 180 185

SR

(C) STRANDEDNESS: single (D)

MOLECULZ TYPE:

NE

ki

sk1 L

€L edfl

CDNA

HYPOTHETICAL: NO

ANTI-SENSE: NC

FEATURE:
(A} NAME/KEY:
(B) LOCATION:

FEATURE:
(A} NAME/KEY:
(B} LOCATION:

CDs

1..477

mac_peptide
1..474

Arg Gu Asn Asn Ser Ser Arg Cys Trp Val
ro Thr Thr Thr

le Ser Pro Arg Arg His @ u Thr Val

I1e Tyr

l@-Met His Thr Pro
PCT/ EPO2/ 00219

Al a Lau Thr

Pro Thr

115 120

Ile Arg Arg H' s 130

ENCE CHARACTER! STICS: (A)

{xi} SEQUENCZ DESCRIPTION: SEQ ID NO: 11:

TCC GGT TGC
Ser Gly Cys

ACC
Thyr

CAT
His

GAC
Asp
30

AAC
Asn

AAC
Asn

GTT
val

GGA
Gly

ATA
Tle

GTC
Val
35

ATG
Met

TCC
Ser

GCC
Ala

GGG
Gly

TCT
Ser

CCA
Pro
20

ACG
Thr

ATC
Ile

TCC
Ser

AGC
Ser

GCT
Ala
100

GT7T
vVal

TeT
Ser
5

GCT
ala

ARC
Asn

ATG
Met

CGT
Arg

GTC
val

GCT
Ala

TTC
Phe

TEC TCT ATC TTIC CTC
Phe Ser Ile Phe Leu

TCC
Ser

GAC
Asp

Cal
His

TGC
Cyvs
70

CcCcc
Pro

GCT
aAla

CcTT
Leu

GCT
Ala

TGC
Cys

ACC
Thr
55

TGGE
Trp

ACA
Thr

TTC.

Phe

GTT
Val

10

TAT GAA GTG

Tyz

TCC
Ser
40

ccc

Pro

GTG
val

ACG
Thr

TGT
Cys

TCC
Ser

Glu
25

AAC
Asn

GGG
Gly

GCG
Ala

ACA
Thr

TCC
Ser
105

CaG
Gln

Val

TCA
Ser

TGC
Cys

CTC
Leu

ATA
Tle
S0

GCT
Ala

CTG
Leu

TTG GCC
Leu ala

CGC 3AC
Arg 2sn

AGC ATA
Ser Ile

GTG {CC
val Pro
60

ACT CCC
Thr Pro
75

CGA CGC
Arg Arg

ATG TAC
Met Tyr

TTC ACC
Phe Thr

CTG
Leu

GTG
Val

GTG
Val
45

TGC
Cys

ACG
Thr

CAC
His

GTG
Val

™
Phe

CTe
Leu

TCC
Ser
30

TAT
Tyx

GTT
Val

CTC
Leu

GTC
val

GGG
Gly
110

TCa
Ser

TCC
Ser

GGG
Gly

GaAG
Glu

CGG
Axg

GCG
Ala

GAT
Asp
95.

GAT

Asp

cCT
Pro

TGT
Cys

GTG
val

GCA
Ala

GAG
Glu

GCC
Ala

TTG
Leu

CTC
Leu

CGC
Arg

Pro Ay Hs Ile Thr Ay

(2)
LENGTH;

43

%6

192

2838

338

3g4



(ii) MOLECULE TYPE: cDNA (iii) HYPOTHETICAL: NO (iii) ANTI-SENSE: NO (ix)
FEATURE: (A) NAME/ KEY: CDS (B) LOCATION: 1..603 (ix) FEATUREne(ZAPS ‘
NAME/ KEY: nmat peptide (B) LOCATION: 1..600 (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 25:WQF: GGT AAG GTC ATC GAT ACC CTT ACA TGC GGECERPOELIGAC CTC
48 Met Lau Gy Lys Val Ile Asp Thr Lau Tfy Cys Ay Pile Ala Asp Leu 1 5 10
15 GIG GGG TAC ATT CCG CTC GIC GGC GCC CCC CTA GGG GGC GCT GCC AGG 96  Val
Gy Tyr Ile Pro Lau Val Gy Ala Pro Lau Ay Gy Ala Ala Arg 20 25 30 GCC
CTG GCG CAT GGC GTCHEGG GTT CTG GAG*BAC GGC GIG AAGSTAT GCA 144 Ala Lau
Ala Hs Gy Vals Allgcahoad 8t Gh¢! cASPeld e VBE A8rd WarAlR e &Q 45 Alhy GGG
AAT TTG CCC CGidg H{eCobChneT ¥#43 &d 2Ad Gyd Ben GUE sbF G16Gr Toke di@2uisThr Gy Asn
Lau Pro Gy Cys &r Phe Ser |lelPhe Leu Lau Al a@&4tau 50 55 60 CTG TCC TGT

CTG ACC GIT TAT Ser Cys,Lau
i Vol pro A% S e o SR A Aot aBt Sune 300 vo
02/ 055548 PCTL4&P02/ 00219 2% 1$€C GGG ATG TAGsEAT GIC ACG AAC GAC TGC TCC
AAC TCA AGC ATT GIG 288 Ser Ay Met Tyr His Val Thr Asn Asp Cys Ser Asn
Ser Ser lle V A GCG GAC ATG ATC ATG CAC ACC CCC GGG
TGC GTG CCC T& %%8%??“ éJ%Ei@Q A ASp Met Ile Met His Thr Pro Ay Oys
Val Pro Cys 100 10%iil $8puetdd c@GECEAREsHAL: AAC TCT TCC CEC TGC TGG GTA GCG
CTC ACC CCC ACG 384 MWaliERgR:G9F Asipo AsidsSer Ser Arg Cys Trp Val Al a Leu
Thr Pro Thr 115 120 ]%f gggo@?&m@\es AAC GCC AGC GIC CCC ACC ACG ACA ATA .
CGA CGC CAC 432 Leu a a Arg n Ala Ser Val Pro Thr Thr Thr Ile Arg

Arg H s {ii) MOLECULE TYPE: protein
{x1)}) SEQUENCE DESCRIPTICN: SEQ ID NO: 12:

Met Ser Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu Leu Ser Cys
1 5 10 15

Leu Thr Ile Pro Ala Ser Ala Tyr Glu Val Arg Asa Val Ser Gly Val
20 25 30

Tyr His Val Thr Asn Asp Cys Sex Asn Ser Ser Ile Val Tyr Glu Ala

35 40 i

Ala aAsp Met Ile Met His Thr Pro GLy Cys Val Pro Cw¥s Val Arg Glu
- 50 33 60

Gly Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr Leu Ala Ala
65 70 75 80

Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His val Asp Leu
85 g0 ' 95

Leu Val Gly Ala Ala Ala Phe Cys Ser Ala Met Tyr Val Gly Asp Leu
100 105 1190

Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Phe Ser Pro Arg
115 - 120 125

Arg His Gin Thr Val Gln Asp Cys Asn Cys Ser Iles Tyr Pro Gly His
130 135 140

Val Ser Gly His Arg Met Ala Trp Agp Met Met Met Asn Trp
145 150 155

(2} INFORMATION FOR SEQ ID NO: 13:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 636 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TORPOLOGY: linear

{ii) MOLECULE TYPE: cDNA



130 135 140 GIC GAT TCC CAG CTG TTC ACC ATC TCG CCT CGC CGG CAT GAG ACG GIG

480 Val Asp Ser Gn Leu Phe Thr Ile Ser Pro Axg Arg Hi s G U Jime 2096 145
150 155 160 CAG GAC TGC AAT TGC TCA ATC TAT CCC GGC CAC ATA ACG GGTI CAC
CGT 528 AN Bys Asn Cys Ser Ile Tyr Pro Ay H s Il e TEI/REOGOMIS Ar g
165 170 175 ATG GCT TGG GAT ATG ATG ATG AAC TGG TCG CCT ACA ACG GCC CTG
GIG 576 Net Ala Trp Asp Met net net Asn Trp Ser Pro Thr Thr ‘Ala Leu Val
180 185 190 GTA TCG CAG CTG CTC CGG ATC CTC - ATAG 606 Val Ser G n Leu Leu
Arg Ile Leu 195 RVATI ON FOR SEQ I D NGO 26: (i) SEQUENCE
CHARACTERI STI CS:@?%) H{Péﬁg#gﬁg; amno acids (B) TYPE: amno acid (D)
TOPOLOGY: | i nearfii{) ryrrMBkECUKE TYPE: protein (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 26: Met Leu Ay Lys Val Ile Asp Thr Leu Thr Cys Gy Phe Ala Asp
Leu 1 5 10 15 | pA\F%yrlleProLeuVal Gy Ala Pro Leu dy Gy Ala Ala
Arg 20 25 30 Al a LeupsA@udlissyGcys Val Arg Val Leu Qu Asp Ay Val Asn Tyr
Ala 35 40 45 Thr d yieAsrocatzenw: Bt 3@ y Cys Ser Phe Ser ale Phe Leu Leu Ala
Leu 50 55 60 L u Ser s Leu Thr Val Pro Ala Ser Ala Tyr Qu Val Arg Asn
Val 65 70 75 80 % Lo d Y Lot % Thr Asn Asp Cys Set Asn Ser Ser
Ile Val 85 90 95 7 Ju;n@, N il g@%f 055548 PCT/ EP02/ 00219 23 Tyr Qu
Ala Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro Cys 100 105 110 \val

Arg Gu As_n Asn 8l §E%EE crégoz%/ﬁ.?;[xro% Vsaalq IADl l§110Leu Thr Pro Thr

ATG CTG GGT AAG GCC ATC GAT ACC CTT ACG TGC GGC TTC GCC GAC CTC 48
Met Leu Gly Lys Ala Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15
GTG GGG TAC ATT CCG CTC GTC GGC GCC CCC CTA GGG GGC GOT GCC AGG 26
Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30
GCC CTG GCG CAT GGC GTC CGE GTT CTG GAA GAC GGC GTG AAC TAT GCA 144
Ala Leu ala Hig Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala
35 40 45
ACA GGG AAT TTG CCT GGT TGC TCT TTC TCT ATC TTC CTC TTE GCT TTA . 182
Thr Gly Asp Leu Pro Gly Cys Ser Phe Ser Ile Zhe Leu Leu Ala Leu
50 55 §0 '
CTG TCC TGT CTA ACC ATT CCA GCT TCC GCT TAC GAG GTG CGC AAC GTG 240
Leu Ser Cys Leu Thr Ile Pro Ala Ser Aia Tyvr Glu Val Arg Asn Val
65 70 75 : 80
TCC GGG ATG TAC CAT GTC ACG AAC GAC TCC TCC AAC TCA AGC ATT GIC 288
Ser Gly Met Tyr His Val Thr Asn Asp Cvs Ser Asn Ser Ser Ile Val
85 90 : 95
TAT GAG GCA GCG GAC ATG ATC ATG CAC ACC CCC GGG TGC GTG CCC TGC 336
Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cys Val Pro Cys
100 1035 110
GTT CGG GAG AAC AAC TCT TCC CGC TGC fGG GTA GCG CTC ACC CCC ACG 384
Val Arg Glu Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr
115 120 125
CTC GCG GCT AGG AAC GCC AGC ATC CCC ACT ACA ACA ATA CGA CGC Cac 432
Leu Ala Ala Arg Asn Ala Ser Ile Pro Thr Thr Thr Ile Arg Arg His
130 135 140
GTC GAT TTG CTC GTT GGG GCEG GCT GCT TTC TGT 'TCC GCT ATG TAC GIG 480
Val Asp Leu Leu Val Gly Ala Ala Ala Phe Cys Ser Ala Met Tyr Val
145 150 155 160
GGG GAT CTC TGL GGA TCT GTC-TTC CTC GTC TCC CAG CTG TTC ACC ATC 528
Gly Asp Leu Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Ile
165 170 175
TCG CCT CGC CGG CAT GAG ACG GTG CAG GAC TGC AAT TGC TCA ATC TAT 576

Ser Pro Arg Arg His Giu Thr Val Gln Asp Cys Asn Cys Ser Ile Tyr



115 120 125 Lau Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg H s
130 135 140 Val Asp Her G n Leu Phe Thr Ile Ser Pro Arg Arg J4ne 2808 Thr
Val 145 8167?; 160 dn Asp Cys Asn Cys Ser Ile Tyr Pro Gly Hi s |Ile Thr
Gy His A3‘§ PEB> %0 175 Met Ala Trp Asp Met Met Met An TrESTEERO2PZ° Thr Thr
Ala Lau Val 180 185 190 Val Ser A n Lewdeu Arg Ile Leu 195 200 (2)
| NFORVATI ON FOR SEQ ID NO 27: . (i) SEQUENCE CHa. ALTER: ST_CS: (A) LENGTH
636 base pairs (B) TYPE: nucleic acid (C) STRAN EDNESS: single (D)
TOPOLOGY: linear (ii)*MoLECULE TYPE: DN (iii) HYPSTHETICAL: NO " (iii)
ANTI - SENSE: N&2c édcX¢ad- AT WEcef Alc MAMELKEY: t60%ar (B} abOGAT 1eN: 1. . 6633
(1 x) FEATURE: ProAFLYNINVEL KEYhr Ot Hizeptd dec A(B)rrh GEAMEOMet Met 830 (Xi ) SEQUENCE
DESCRI PTI ON:  SEQ I D!NO  27: ATG TT&GGT AAG GTC ARG’ GAT ACC OTT ACA TGC G&C
TTC GCC GAC Cl& 48 rMBtgleu Ay Lys Val Ile Aso Thr Leu Thr Cys Qy,pPhe Ala
Asp Leu 1 5 lﬁcplﬁ_,rGTGGGGTACATTCCGCTCGTCGGCGCCCCCCTAGGG%SGCGCT
GCC AGG 96 Val &Aooy Tyr Ile Pro Leu Val Ay Ala Pro Leu Ay Gy Ala Ala Arg
20 25 30 GCC CTG GCG CAT GCC GIC CGG GIT CT_G GAG GAC GGC GIG AAC TAT GCA
144 Ala Leu Ala Hs Gy Val Arg Val Leu Gu Asp Ay Val Asn Tyr Ala 35 40
45 ACA GGG AAR) TIpokieeIédsFor Gky T80T he:. TCT ATC TTC CTC TTG GCT TTG 192 7

June 2005 WO 02/ 055548 PCT/ EP02/ 00219
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 210 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTZON: SEQ ID NO: 14:

Meb Leu Gly Lys Ala Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu

L 5 10 15

Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30
Ala Leu Ala His Gly val 7al Leu Glu Asp Gly Val Asn Tyxr Ala
35 40 45

i
Y]

Thr Gly Asn Leu Pro Gly
50

(9]
iy

Ser Phe Ser Ile Phe Leu Leu Ala Leu
60

wim

Leu Ser Cys Leu Thr Ile Pro Ala Ser Ala Tvr Glu Val Arg Asn Val
&5 70 75 80

Ser Gly Met Tyr His Val Thr Asn Asp Cys Ser BAsn Ser Ser Ile val
85 90 95

Tyr Glu Ala Ala Bsp Met Ile Mer His Thr Pro Gly Cys Val Pro Cys
100 105 110

Val Arg Glu Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr
115 120 125

Leu Ala Ala Arg Asn Ala Ser Ile Pro Thy Thr Thr Ile Arg Arg His
130 133 140

Val Asp Leu Leu Val Gly A’a 3Ala 3la Phe Cvs Ser Ala Mer Tvyr Val
145 150 155 150

Gly Asp Leu Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Ile
165 170 175

Ser Pro Arg Arg His Glu Thr Val Gln aAsp Cys Asn Cys Ser Ile Tyr
180 185 190

Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn
135 200 . 205



24 Thr Ay Asn Leu Pro Ay Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu 50 55

60 CTG TCC TGT CTG ACC GIT CCA GCT TCC GCT TAT GAA GIG CGC AADngr80R40 Leu
Ser Cys L | Pro Ala Ser Ala Tyr Au Val Arg Asn Val 75 80
ToC G ANO @1@5 T GTC ACG AAC GAC TGC TCC AAC TCA AGC A FT?E‘%@Z@@? Ser
Ay Met Tyr His Val Thr Asn Asp Cys Ser Ash Ser Ser Ile Val 85 90 95 TAT
GAG GCA GCG GAC ATG ATC ATG C?_C ACC CCC GGG TGC GIG CCC TGC-336 Tyr Qu
Ala Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro Cys 100 _05 110 "GIT
CGG GAG AAC ARE TCC CGC TGC TGG GTA GOG CTC ACC CCC ACG 384 Val Arg
A u Asn Asn Ser Ser Arg Cys Tip Val Ala Leu Thr Pro Thr 115 120 125 CTC GCA
GCT AGG AAC GCC AGC GIC CCC ACC ACG ACA ATA CGA CGC CAC 432 Leu Ala Ala
Arg Asn Al a Sk VERMATEONTRPR FRG TTH{O:|3% Arg Arg His 130 135 140 GIC GAT TCC
CAG CTG TTC ACC ALG 'WTﬁT T GAG ACG GIG 480 Val Asp Ser Gn
Leu Phe Thr Ile Ser ﬁ@_p CrA £ Bhse s3ids Thr Val 145 150 155 160 CAG GAC
TGC AAT TGC TCA ATC TAY @26 aleCAGATA ACG GGT CAC CGT 528 G n Asp Cys
Asn Cys Ser |le Tyr FE€b MESEl sie Gy His Arg 165 1',0 175 ATG GCT
TGG GAT ATG ATG ATG ARC TOBECFEGIERSF*ACA ACG GCC CTG GTG 576 Met Ala Trp
Asp Met Met Met Asii adipeopelTyBEO B Thr Ala Leu Val 180 :85 190 GTIA TCG
CAG CTG CTC CGG ATC GIG _-C GAG GGC AGA CAC CAT CAC CAC 624 Val Ser dn
Leu Leu Arg || e '¥aff FXPETHRETICAL: 0y Arg His His His His 195 - 200 205 CAT CAC
TAATAG 636 His (Hss &JEQ_S&{%@Q: HNFORMATI ON FOR SEQ ID NO' 28: (i) SEQUENCE
CHARACTERI ST: CS: (A) LENGIH 210 amino acids (B) TYPE: amno acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein

(xi) SEQUENCE.DESCRIDPTION: SEQ ID NO: 15:

ATGCCCGGTT GCTCTITCTC TATCTT 26
(2) INFORMATION FOR SEQ ID NO: 16:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 26 base pairs
{2) TYPE: nucleic acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii}) HYPOTHETICAL: NO

{(iii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1§:
ATGTTGGGTA AGGTCATCGA TACCCT 26
{2) INFORMATION FOR SEQ ID NO: 17:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(b} TOPCLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO

{iii) ANTI-SENSE: YES

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 28: Met Leu Ay Lys Val Ile Asp Thr
Leu Thr Cys Ay Phe Ala Asp Leu 1 5 10 15 Val dy Tyr 1le Rupel28@5val dvy
Ara Pro Lau Gy Gy Ala Ala Arg 20 25 30 Ala Leu Ala Hs Gy Val Arg Vva
Leu A u APBHRM Asn Tyr Ala 7 June 2005 WO 02/ 055548 Mﬁ%%@ozw
25 35 40 45 Thr Gy Asn Leu Pro Gy Cys i8er Phe Ser |ie Phe Leu Leu Al a
Leu 50 55 60 Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Qu Val Arg Asn
Val 65 70 7 T80 Ser G%é ﬁ? Hs Val Thr Asn Asp Cys Ser Asn Ser Ser
Ile Val 85 9095y RETOPAFA TRATASS Met Ile Met His Thr Pro Ay G& Val
Pro Cys 100 :95ntdieaYedy ArOsed tb AsN1ésn Ser Ser Arg Cys Trp Val Al a Leu
Thr Pro Thr 115. 120 125 Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr
lle Arg Arg His 23b %@?mﬁﬁg TERAETFCSer G n Leu ?he Thr lie Ser Pro Arg
Arg H's Gu Thr Val ', Fugedny: 531@23“’@ n Asp Cys Asn Cys Ser Ile Tyr Pro
Gy Hs tie Thr Ay kk ﬂp@Dﬂ;ﬁﬁssl Oink7d> Mt Ala Trp Asp Met Met Met Asn
Trp Ser Pro Thr Thr ADaTDEmOMEIMnéaﬂ 185 190 Val Ser G n Leu Leu Arg Ile
Val 1le Au Gy ér. ‘461%3? Hos Hs Yis 195 200 205 His His 210 (2)

| NFORVATI ON FOR E% Nef G ) SEQUENCE CHARACTERI STICS: (A) LENGTH:
630 base pairs (j(lB) arydeerdanc! 86 ¢ acid (C) STRANDEDNESS: single (D)

TOPOLOGY: | i near Im?c MOLECULE TYPE: cDNA
{iii) I-SENSE: YES

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:
CTATTACCAG TTCATCATCA TATCCSA 27
(2) INFORMATION FOR SEQ ID NO: 19:
{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 36§ base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLCGY: linear
(ii) MOLECULE TYPE: cDN3
(iii} HYPOTHETICAL: MO

{iii) ANTI-SENSE: WO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:
ATACGACGCC ACGTCGATTC CCAGCTGTTC ACCATC 36
(2) INFORMATION FOR SEQ ID NO: 20:
{i} SEQUENCE CHARACTERISTICS:
“(A) LENGTH: 36 base pairs
{B) TYPE: nucleic acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TY¥PE: cDNA

(iii) HYPOTHETICAL: NO
(i%i) ANTI-SENSE: YES

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:
GATGGTGRAC AGCTGGGAAT CGACGTGGCG TCGTAT 36

(2) INFORMATION FOR SEQ ID NOQ: 2i:



(iii) HYPOTHETICAL: NO (iii) ANTI-SENSE: NO (ix) FEATURE: (A) NAVE/ KEY:

CDS (B) LOCATION: 1..627 (ix) FEATURE: (A) NAME/ KEY: nat - felnedd05( B)
LOCATION: _1..624 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 29: ATG GGI AAG GIC
ATC GAT ANO B%SH¥8G TGC GGA TTC GCC GAT CTC ATG 48 7 June PSFO24319
02/ 055548 PCT/ EP02/ 00219 26 Met Gy Lys Mal Ile Asp Thr Leu Thr Cys Qy
?he ALa Asp Leu Met 1 5 10 15 GGG TAC ATC CCG CTC GIC G&C GCT CCC GTA GEA
GCBC G=C GCA AGA GCC 96 Gy Tyr Ile Pro Leu Val Ay Ala Pro Val dy dy Val
Ala Arg Ala 20 25300060k :GEr At @desGTG AGG GCC CTT GAA GAC GGG ATA AAT
TTC GCA ACA 144 Leu o&hac.aiﬂbﬁ;:@ga Mak figs Ala Leu u Asp Ay Ile ?sn Phe
Ala Thr 35 40 45 GGG BATIYPEGEOGLIEGETiAGC TCC TTT TCT ATT TTC CTT CCC GCT
CTG TTC 192 dy Asa &@mggﬁ%n%ér Phe Ser lie Phe Leu Len Ala Leu
Phe 50 55 60 TCT TGC TTA'A T GCA GCT AGT CTA GAG TGG CGG AAT ACG
TCT 240 Ser Cys(lipumdrkeutd svoRt@o¥d a Ala Ser Leu G u Trp g Asn. Thr Ser 65
70 75 80 GGC CIC TAT GIC CIT ACC AAC GAC TGI TCC AAT AGC AGI ATT GIG TAC
288 Ay Leu Tyr*yd| "FRTHEFRFALASK Asp Cys Ser Asn Ser S _le Val Tyr 85 90
95 GAG GOC GAT (GAG T ATz CRG CAC ACA CCC GGC TGC ATA CCT TGT GIC 336
Gu Ala Asp Asp Vval tie Leu Hs Thr Pro Ay Cys = e Pro Cys Val 100 105 =10
CAG GAC GGEC AAT ACA TCC ACG TGC TGG ACC CCA GT_G ACA CG1- ACAGTIG 384 Gn
Asp Gv M Thr S&F T%g @ Pro 7a_ ~ r Pro Thr Val 115 120 GCA GIC
AAG TAC GTC GGA GCA b %LéﬁgATA : T GC AGT CAT GTG 432 Ala Val Lys
Tyr Val Ay Ala Thr Thr Ala Ser _|le Arc Ser H's Val 130 135 140

{ix) FEATURE:

(A) NAME/XEY: mat_peptide
{B} LOCATZON: 1..717

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2i:

ATG TTG GGT AAG GTC ATC GAT ACC C2T ACA TGC GGC TTC GCC GaC CTC 43

Met Leu Gly Lys Val Ile Asp Thr Leu Thr {Cvs Gly Phe Ala Asp Leu
i -5 10 15

GTG GGG TAC ATT CCG CTC GTC GGT GCT CCC CTA GGG GGC GCT GCC AGG 94

Val Gly Tyr Ile Pro Leu Val Glv Ala Pro Leu Gly Gly 3la ala Arg
20 23 30

GCC CTG GCG CAT GGC GTC CGG GIT CTG GAG GAL GGC 'GTG A’C TAT GCa 144

Ala Leu Ala His @Gly val Arg Val Leu Giu Asp Gly Val Asn Tyr Ala
35 490 45
ACA GGG AAT TTG CCC GGT TGC TCT TUC TCT ATC TTC CTC TTG GCT ITTG 192
Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu
50 55 60

CTG TCC TGT CTG ACC GTT CCA GCT TCC GCT TAT GAA GTG CGC AAC CGTG 240
Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Glu Val Arg Asn Val

65 70 75 80Q
TCC GGG ATG TAC CAT GTC ACG AAC GAC TGC 7ZCC AAC TCA AGC ATT GTG 288
Ser Gly Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val

as 50 95
TAT GAG GCA GCG GAC ATG ATC ATG CAC ACC CCC GGG TGC GTG CCC TGC 338
Tyr Glu Ala Ala Asp Met Ile Mer His Thr 2ro Gly Cys Val Pro Cys
100 105 1:0
GTT CGG GAG AAC AAC PCT TCC CGC TGC TGG GTA GCG CTC ACC CCC ACG 384
Val Arg Glu Asn Asn Ser Ser arg Cvs Trp val Ala Leu Thr Pro Thr
115 120 125
CTC GCA GCT AGG AAC GCC AGC GTC CCC ACC ACG ACA ATH CGA CGC CAC 132
Leu Ala ala Arg asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His
1390 135 140

GTC GAT TCC CAG CTG TTC ACC ATC TCG CCT CGC CGG CAT GAG ACG GTG 180
Val Asp Ser Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr Val '



GAC CTA TTA GIG GEC GCG GCC ACO ATG TGC TCT GCG CCC TAC GIG GGI' 480 Asp

Leu Leu Val Ay Ala Ala Thr Met Cys Ser Ala Len Tyr Val d y71\h-@eﬂ905155 160
GAC ATG TGI GGG GCT GIC TTC CTC GIG GGA CAA GCC TTC ACG TTC AGA 528 Asp
Net Cys GWORFWSM Phe Leu Val Gy Gn Ala ?_ e Thr Phe ARS™{E%24629 175
CCT CGT CGC CAT CAA ACG GTC CAG ACC TGT AAC TGC TCG CTG TAC CCA 576 Pro
Arg Arg Hs Gn Thr Val Gn Thr Cys Asn Cys Ser Leu Tyr Pro 180 185 190
GGC CAT CTT TCA GGA CAT CGA%‘EGGCTTGGGAT1 IG " GATGAACTGG624 ‘dy
Hs Leu Ser @Y Hs Arg Met Aa Trp Asp Met ‘fkt Met Asn Trp®l9s 200 205
TAATAG 634 (Al daNFRMATI QN FeRGEQd Brd\Gke 3% afd heSESMVENCE G 528
CHARACTERI STIQZ8: 2sp(Ap AsENGFHer208 M P &by €5 I{Brnl ¥REHiamno acid (D)
TOPOLOGY: linear (ii) MAECULE TYPE: prét®in 7 June 208% WD 02/ 055548
PCT/ EP02] 0021 @ REQENGE doti dsDRSCRLPRLOMn SEODMOcrding Vet Gl Lys
Val |le Asp et dleurrbhusp @S MaeymethRs:Alrdy A&P ritndVEhr alla Ded@alS Gy Tyr Ile
Pro Leu Val Ay Ala Prgdval Ay Gy Va$s Ala Arg Ala 280 25 30 Leu Ala H's

o Gy of G Hefell e b Whhel e o s L,

Ile Hs Pro Ala Al ausSer LeuGIuTrpo Thr Sess 65707580GIy Leu
Tyr Val Leu Trlrg Aén As S?Er Tgsgccgg%r S’?‘"regl I eszqi‘I§T 0} IgSTQO 95 (5% u Ala
AspAspValﬁ]%lﬁAﬁl fg @e%% 05 11672 G n
Asp dy-Asn rgzl' rPro Vat BadPr @ ?_115 120 125

GGG AAC TGG GCT AAG GIT TTG ATT GIG ATG CTA CTC TTT GCT CCC TAATAG 723

Gly Asn Trp Ala Lys Val Leu Ile Val Met Tieu Leu Phe ala Pro

225 230 235 240

{2) INFORMATION FOR SEQ ID NO: 22:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 239 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIDTION: SEQ ID NO: 22:

Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15

Val GLy Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30

Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala
35 40 45

Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu
50 55 ° T80

Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Glu Val Axrg Asn Val
65 70 75 80

Ser Giy Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile val
85 90 95

Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cvs Val Pro Cys
100 105 110

Val Arg Glu Asn Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr
115 120 125

Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His
130 135 140

Val Asp Ser Gln Leu -Phe Thr Ile Ser Pro Arg Arg His Glu Thr val



Ala Val Lys Tyr Val Gly Ala Thr Thr Ala Ser lie Arg Ser H's Val 130 135

:40 Asp Leu Leu Val Ay Ala Ala Thr Met Cys Ser Al a Leu Tyrw Juag200§y 145 |
150 55 160 g) Met Cys Gy Ala Val Phe Leu Val Gy Gn Ala Phe Thr The
Arg 165 1M09%%5548r0 Arg Arg His G n Thr Val G n Thr Cys A&IERYGLE | oy
Tyr Pro 180 185 190 Ay H's Leu Ser GyiHis Arg Met Ala Trp Asp Mec Met
Met Asn Trp 195 200 205 (2) I NFORVATION FOR SEQ ID NO 31: (i) SEQUENCE
CHARACTERI STI.GS:! (A) LENGTH_ 630 base palr (B) TYPE: nugleic acid (O
STRANDEDNESS:" 'Single (D) TEbLOGY: 1 near (5i i) MOLECULE TYPE: cDNA (iii)
HYPOTHETI CAL :c1IN@sp (dyk in)sn AN | seSENSEy=NQo diiyXgisFEATHRR 1y /uikungy 2005 WO

02/ 055548 PCT/ EP02/ 00219 1628 (A) NAMVE/ KEYO COS (B) LOCJNFIO\I 1..627 (ix)

FEATURE: (A) Y., mal pe ( i) SEQUENCE
DESCRI PTI ON: %@%EJ? Yo VR0 el ”E% BRI ﬁ@é‘ ¢*ACG TGC GEA TTC
GCC GAT CTC ATG 48 NEt Gly Lys Val Ile Asp Thr Leu Thr Cys Gy Phe Al a Asp
Leu Met 1 5 18l ¥5r cBEGeTARuAFTC TTEGETEAGEA GEC/EGEE06BE WIETABGG GEC GIC GCA
AGG GCT 96 Ay Tyr®fle Pro Leu VA®Ay Ay Pro I1?¥ Ay Ay Val Ala Arg Al a
20 25 30 CTG e GAEC 15V AR BL GG Tk GG A AGlAa MAC TAT GCA ACA
144 Leu Ala H =16 y Val Arg ValisLeu Gu Aso Gz Asn Tyr Ala Thr 35 40

45 GEG AAT TTA CCC GGT TGC TCT TTC TCT _ATC TTT ATT CTT GCT CTT CTC 192
Gly Asn Trp Ala Lys Val Leu Ile Val Mer Leu Leu Phe Ala Pro

225 230 235
{(2) INFORMATION FOR SEQ ID NO: 23:
(i) SEQUENCE CHARACTERISTIC
{A) LENGTH: 561 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii} MOLECULE TYPE: cDNA
{iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
(ix) FEATURE:
{A) NAME/XEY: CDS
(B} LOCATION: 1..558
(ix) FEATURE:

{A) ¥WAME/KEY: m e
{B) LOCATIONM: 1..335

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 23:

ATG TTGE GGT AAG GTC ATC GAT ACC CTT ACA TGC GGC TTC GCC GAC CTC 48
Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
i s 10 . i5
GTG GGG 'TAC ATT CCG CTC GTC GGC GCC CCC CTA GGG GGC GCT GCC AGG 96
Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30
GCC CTG GCG CAT GGC GTC CGG GTT C°G GAG GAC GGC GTG AAC TAT GCA 144
Ala Leu Ala His Glv Val Arg Val Leu Glu Asp Gly Val Asn Tvr Ala
35 40 45
ACA GGG AAT TTG CCC GGT TGC TCT TTC TCT ATC TTC CIC TITG GCT TTG 192
Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu
5 5% 60
CTG TCC TGT CTE ACC DT CCA GCT TCC GCT TAT GAA GTG CGC AAMC GTG 240

Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Glu Val Arg Asn Val



Gly Asn Lau Pro Ay Cys Ser Phe Ser Ile Phe Ile Leu Ala Leu Leu 50 55 60

TCG TGT CTG ACC GIT CCG GCC TCT GCA GIT CCC TAC CGA AAT GCC7Hune2805 Ser
Cys Leu Thr Val Pro Ala Ser Ala Val Pro Tyr Arg Asn Ala Ser 65 70 75 80
GGG ATT TAYO B855HBT ACC AAT GAT TGC CCA AAC TCT TCC ATA GFETHRYHBE gy
Ile Tyr H's Val Thr Asn Asp Cys Pro Asn Ser Ser Ile Val Tyr 85 90 95 GAG
GCA GAT AAC CTG ATC CTA CAC GCA CCT GGI TGC GTIG CCT TGI GIC 336 Gdu Al a
Asp Asn Leu Ile Leu His Ala Pro Ay Cys Val Pro Cys Val 100 105 110 ATG
ACA GGT AAT GF& AGT AGA TGC TG GTC CAA ATT ACC CCT ACA CTG%B84 Met Thr
Ay Asn Val 38k ot hreVdicIearPeahedChdt bdcercthiccPiQ JHW abelrd &3 120 15 TCA
GCC CCG ACC GEE dHpet(ArGliE AGGHGCIsnCEh GETsGCOGAGK BCIEH TVa32 Ser Al a
Pro Ser Leu Ay Ala Val TH5 Ala Pro Leu A% Arg Ala Val 3180 135 140 GAC TAC

CTA GCG GGA g%g%%%ﬁ%ﬁ&%g% Asp Tyr Leu
GEfY GCX BTG A G Cee PG 6
ANadydy @%%&1&%;-% 170 Berlfis 8 pAkICEYs V4D #150,d55 160 GAC
GCG TGT GGG GCA CTA TTweTTG GTA GGC CA ATG TTC ACC TAT AGG 528 Asp Ala
Gy Ala Lau Phe Leu Val & TG n Met Phe Thr %r Arg 165 170 175 CCT
S
gs I

Cys

CGC CAG CAC Cﬂgcg%r“éc ‘ S E;gr‘“%cge‘ ¥ Sﬁ%gg%m P Arg
GnHs Aa %”6 152 '3"r‘i“‘%‘n§ i{smﬁ? VT 8 oTyEe Ser (180 185 190 - GGC
CAT GIT ACC GGC CAC CGG ATG GCA TGG GAT ATG ATG ATG AAC TGG 624 Gy His
Val Thr Gy IS GA?*%W@A%& TPAFS M ML 2GECNSTR TFP CEO52000 20527 June
2005 WD 02/ d%%ﬁ%?y ETFEPT? B2 %PﬁBAK‘FA'EE‘rG?% 2Ty REDEVATI ON FOR SEQ
ID NO 32: (i) SEQUENCE CHARACTERI STICS: (A NGTH: 208 am no acids (B)

TYPE: am no &et daf Bcc TERQIGAYIC hdmesr TcG( €dT) cAdOLdsCLMEGAYREG GpF ot el ndso
Val Asp Ser Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr val

145 15¢ 155 180
CAG GAC TGC AAT TGC TCA ATC TAT CCC GGC CAC ATA ACG GGT CAC CGT 528
Gln Asp Cys Asn Cys Ser Ile Tyr Pro Gly His Ile Thr Gly His Arg
165 170 173
ATG GCT TGE GAT ATG ATG ATG AAC TGG TAATAG 561
Met Ala Trp Asp Mer Met Met Asn Trp
180 185

{2) INFORMATION FOR SEQ ID NO: 24:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 185 amino acids
{B) TYPE: amino acid
{D} TOPOLOGY: linear
(ii) MOLECULE TYPE: prctein
{scd) SEQUENC'E DESCRIPTION: SEQ ID NO: 24:

Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Len
1 5 C .10 15

Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala 3ala Arg
29 25 30

Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr aAla
35 40 45

Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu
50 55 60

Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Glu Val Arg Asn Val
B5 70 75 80

Ser Gly Met Tyr His Val Thr Asn Asp Cys Ser Asn Ser Ser Ile Val
85 aQ 95

Tyr Glu Ala Ala Asp Met Xle Met His Thr Pro Gly Cys Val Pro Cys
100 : 105 110



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 32: Met Gy Lys Val Ile Asp Thr Leu

Thr Cys Ay Phe Ala Asp Leu Met 1 5 10 15 dy Tyr lle Pro7.bne@05dy Gy
Prolle Ay Ay Val Ala Arg Ala 20 25 30 Leu Ala Hs Ay Val Arg Val Leu
A u Asp d“%)/(’%ssi@n Tyr Ala Thr 35 40 45 Ay Asn Leu Pro PERERSNE024}, phe
Ser Ile Phe Ile Leu Ala Leu Leu 50 55 6021 Ser Cys Leu Thr Val Pro Al a Ser
Ala Val Pro Tyr Arg Asn Ala Ser 65 70 75 80 dvy Ile Tyr H s -Val Thr Asn
Asp Cvs Pro Asn Ser Ser Ile Val Tyr 85 90 95 A u Ala Asp Asn Leu Il e Leu
Hs Ala Pro I Asn Val Ser
Arg Cys Tro \%a?ﬁ %{gﬁf]{ gsrl;hr& %%ST figigggll %f%éﬁqi&pggtrgg?&%lquﬁo Ser Leu
Gy Ala Val Thr Ala Pro Leu Arg Arg Ala Val 130 135 140 Asp Tyr Leu Al a
Ay Ay Al a A% h’quaérSé?n MaaSgeHalrWO\?ér Toryrr 4a3rg3g9 55 160 Asp Al a
Cys Ay Ala Leu e Leu Val Glyl n Met Phe Thr‘@fyr Arg 165 170 175 Pro
Arg G n H s A Iy sMabiGhen As 1y 31458r Brs 126rarkl@s Bt thervai180 185 190
Gy Hs Val Ts Ay H's Arg M Ala Trp Asp ™8t Mt Mt Asréfrp 195 200

205 (2) | NFORVATION FOR SEQ ID_NO. 33: (j,) .SEQJE RAGTERI STICS: (A
CENGTH | 23 batk' [ P o0 GEsso00Le i 63/ kshas PaTT EOMA0IS 0 (B) |

TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPBEfetc EINATxY ii'gxg )dew&ofﬁhfﬁbﬁﬂgg NO (iii) ANTI-SENSE: NO

(2} INFORMATION FOR SEQ ID NO: 25:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 606 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii}) MOLECULZ TYPE: chNa
(iii) HYPOTHETICAL: NO -
{iii) ANTI-SENSE: NO

(ix) FEATURE:

(A} NAME/KEY: CDS
{B} LOCATION: 1..603
(ix) FEATURE:

(A} NAME/KEY: mat_peptide
{B} LOCATION: 1..600Q

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

ATG TTG GGT AAG GTC ATC GAT ACC CT7T ACA TGC GGC TTC GCC GAC CTC 43
Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15
GTG GGG TAC ATT CCE CTC GTC GGC GCC CCC CTA GGG GGC GCT GCC AGG 96
Val Gly -Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30
GCC CTG GCG CAT GGC GTC CGG GTT CTG GAG GAC GGC GTG AAC TAT GCA 144
Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala
35 40 45
ACA GGG AAT TTG CCC GGT TGC TCT TTC TCT ATC TTC CTC TTG GOT 1714 192
Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala Leu
50 55 60
CTG TCd TET CTE ACC GTT CCA GCT TCC GCT TAT GAA GTG CGC AARC GIG 240

Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Glu Val Arg Asn Val
&5 70 75 80



| NFORMATI ON FOR SEQ I D NO 34:
30 base pairs

(B) TYPE: nucleic acid

sin

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 33: TGGGATATGA TGATGAACTG GTC 23 (2)
(i) SEQUENCE CHARACTERI STI CS7 Jung)20DENGTH:
(C) STRANDEDNESS:

le (D)
TOPOLOGY: MQ 30395481 i ) MOLECULE TYPE: cDNA (iii) HYPOTHETIPGK%.P"N@HSU i)
ANTI - SENSE: NO (xi) SEQUENCE DESCRI PTI ON:22SEQ 1D NO 34: CTATTATGGT

GGTAAGCCAC AGAGCAGGAG 30
CHARACTERI STI CS:

(2)
(A) LENGTH 1476 base pairs

STRANDEDNESS:

HYPOTHETI m@%&%ﬁ@ﬁ.iﬁ%ﬁﬁgﬁﬁé“é@? 2&&#&%&%@%5%% e ey s (B

LOCATI ON: 1..1473
1..1470 (xi) SEQUENCE DESCRI PTI ON: SE
TGG TCG CCT A%}%é@i‘;

PCT/ EPO2/ 0021 i

Val

Ser

(i x) FEATURE:
| D_NO.  35;

GOEECTe T B £

t MetosfAsn Trp Ser

GGG GCC 96 QT CEURESRCAR§ TTeT%r 6FGTFE AFH CYLCY/EFC

20 25 30 CAT*TAE° R BFCLTEELE

144

" Leu Ser Cys Leu Thr Val Pro Ala

CTC GCA GCT AGG AAC GCC
Leu Ala Ala arg Asn Ala
130

AGC
Ser
135

GTC
Val

CCC ACC ACG ACA ATA
2ro Thr Thr Thr Ile
140

CAG CTG TTC ACC
Ser Gln Leu Phe Thr
150

GTC GAT TCC
Val Asp
145

ATC
Ile

TCG CCT CGC CGG CAT
r Pro Arg Arg His
155

CAG GAC TGC
Gln Asp Cys

CaC ATA ACG
Gly His Ile Thr

AAT TGEC
Asn Cys
155

TCA
Ser Iie

TAT
Tyr

TCG CCT aCA ACG
Pro Thr Thr

ATG GCT TGG GAT ATG ATG ATG AAC

Met Ala Trp Asp Met Met Mer Asn Trp Sexr
180

GTA TCG CAG CTG CTC

CGG ATC CTC TRATAG

Val Ser Gln lLeu Leu Arg Iie Leu
195 200
{2) INFORMATION FOR SEQ ID NO: Z6:

{i) SEQUENCE CHARACTERISTICS:
{a) LENGTH: 200 amino acids
{B) TYPE: amine acid
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe
1 5 10

crw w7

Val Gly Tyr Ile Pro Leu Val Gly Ala
20 25

Leu Gly Gly

Ala Leu Ala His Gly Val Arg vVal Leu Glu Asp Gly val
35 40 a5

Thr Gly Asn Leu Pro Gly Cys Ser B Ser Tle Phe Leu
50 55 60

Tyr Glu val
65 70 75

Ser Gly Met Tyr His Val Thr Asn Ser Asn Ser

85 90

TTGG S
E@@gl

Pnao

(A) NAMERKEY: mat _peoti de

e At P LA P

CGA

Arg

GAG
Giu

GGT
Gly

GCC
Ala
1580

Ala
Ala
30

Asn

Arg

Ser

nucl €i c

(B)

GA ATG
i%@%‘g/OSSSi
hr Ala Leu Val
15 10 15 CAG CTG CTC CGG ATC CCA CAA CCT GIC GIG GAC ATG GIG GCG

Thr

SQUBtACYal
& B G

CGC Cac
Arg His

ACG GTG
Thr Val
160

CAC CGT
His Arg
175

CTG GTIG
Leu Val

Asp Leu
15

Ala Arg

Tyr Ala

Ala Leu

Asn Val
80

Ile val
95

| NFORMATI ON FOR SEQ I D NO 35: .(i) SEQUENCE
(B) TYPE:

acid (O

LOCATI ON:

AgE‘G AAC

A day Aa
G GGG AAC

432
4%0
528
578

604



TGG
Al a
ACC
Arg
TCC
Leu
GcC
Ser

CAA
Thr

GGA
Cys
GGG
Trp
AGG
Pro
GCG
Ser

GIG
Val

AAC
Asp
TGG
Phe
TGT

Hs Trp Ay Val Leu Ala Ay Leu Ala Tyr Tyr Ser Met Val Ay Asn 35 40 45

GCT AAG GIT TTG GIT GIG ATG CTA CTC TTT GCC GGC GIC GAC7GBBeR9925 Trp

Lys Val
Gh®

CGC
Val Ser

Leu Val Val Met Leu Leu Phe |la Ay Val Asp Ay 50 55 60 CAT
4RSBEA GGG GCA GCA GCC TCC CAT ACC AGG GGC TERY2/00HS Thr
Gy Ay Ala Ala Ala Set Asp Ty Arg Gy Leu 65 70 75 80 GIG

CTC TTT AGC CCC GGG TCG GCT CAG AAA = C CAG CTC GTA AAC 288 Val Ser

Phe Ser

Pro Ay Ser Al a Gn Lys = e Gn Leu Val Asn 85 90 95 ACC AAC

AGT TGG CAC ATC AAC AGG C' G 1AC TGC AAC GAC 336  Thr Asn dy
Trp H s | FE Adh™A PaTh KF%“E&&W%;T@EI%&Y%’ 1?@ 0°%P0%/*110 TCC CTC

ACA GGG TTC TTT ‘aca CTA TTC TA
Gy Phe Phe Atgcidl ssnlesn Bhe Sei mrgyss s vhyslPheu Ibs $20mH25 AAC TCG TCT

AAA CAC AAA TTC 384 Ser Leu Gn

TGC CCA GAG CGCHPFTG GCC AGC TGR2EGC TCC ATC 64@5432 Asn Ser Ser Gy

Pro Gn u G TTC GCT CAG
TGGGGTQ%%E%CA%'C%#E&%%%%%T%@ S LCA Gndy

Gy Pro Leu Thr Tyr Thr Gu Pro Asn Ser 145 150 155 160 TCG GAC CAG
CCC TAC T{x: FEGTCAE TR BrGTECTIE @EEAW!{B@«'FSB%B TfSeValAsp dn. Arg
Tyr Cys Trp Hs Tyr Ala P'd Arg Pro Oys'@y 165 170 175°ATT GTA cCC

TCT CAG Gifa ALl snCof G 1TAyd G BT uACE1 £ 6 nils! &rgval Pro Al a

dn Val
GIG GGG
Ay Thr

Cys Gy Pro Va$s Tyr QIS Phe Ilm Pro 180 185 1®0 AGC CCT GIT
Ul TTT GGT ACG TAT 624 Ser. Pro Val Val :
%% : Qs? TR pg?%; &Yy M?/al“%rf" ?ﬁ? Ty gse ﬁ@ VRAC TGG GGG GOG

GAC TCG GAT GTGCTGATT CTCAACAACACGCGG672 Asn Trp Ay Ala Asn

5er Asp V@&l fsuGln| eeul Bep Asn IMsiedhr Arg 210

TTC GGC TGT ACAY*FGG ATG AAT GGEACT GGG 720 Pro Pro Arg Gy Asn Trp
Gy Cys Thr Tip Met Asn Gy Thr Gy 225 230 235 240 TTC ACC AAG ACG
GGG GCC CC fetrvhCEon AR AdE 16(6: @3> GCC GGC 768

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 636 base pairs
- {B) TYPE: nucleic acid
{C) STRANCIDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: ¢cDh:x
{iii} HYPOTHETICAL: NO
(iii) ANTI-SENSE: NO
{ix)} FEATURE:
{A) NAME/EZY: CDS
{BY LOCATION: 1l..833
(ix) FEATURE:
{A) NAME/REY: mat_peptide
{B) LOCATION: L1..830
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:
ATG TTG GGT AAG GTC ATC GAT ACC CTT ACA TGC GGC TTC GCC GAC CTC 48
Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 16 15
GTG GEGE TAC ATT CCG CTC GTC GGL GCC CCC CTA GGG GGC GCT GCC AGG 96
Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala ala Arg
20 25 30
GCC CTG GCG CAT GGC GTC CGG GTT CTG GaG GAC GGC GTGE AAC TAT GCA 134
Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr ala
35 40 45

ACA GGG AAT TTG CCC GGT TGC TCT TTC TCT ATC TTC CTC TTG GCT TTG 192

215 220 CCG CCG CGA GGC AAC



Phe

Thr Lys Thr Cys Gly Ay Pro Pro Cys Asn Ile Gy Ay Ala @y 245 250 255

7 June 2005 WO 02/ 055548 PCT/ EP02/ 00219 32 AAC AAC ACC TTG @€ 288 CCC

ACT
ASp
TCT
dy
TGG

GIC
I'le
GAC
Al a
GCT
Gn
GCC

GAC TGT _TTT..CGG AAG CAC CCC GAG 816 Asn Asn Thr Leu Thr Pro Thr
Cys PHEOARBSSMA His Pro G u 260 265 270 GCC ACC TAC &&3 ’%ﬁ&

GGG CCC TGG CTG ACA CCT AGG TGT 864 Ala Thr Tyr Ala Arg Cys Gly Ser
Pro Trp Leu Thr Pro Arg Cys 275 280 285 ATG GIT CAT TAC GCA TAT AGG CTC
CAC TAC CCC TGC ACT GIC AAC 912 Met Val His Tyr Pro Tyr Arg Leu -Trp
Tyr Pro Cfiar Fhr Aallep\$mo B00 C29Fe8(0= TSRS RECHATRUTTG BMAGEIT AGG ATG TAC
GGG GGC GIG GAG CAC AGG 960 “Phe Thr Ile Phéllys Val Arg Met Tyr Val
Ay Val Gt bbs 16F @rdQec 330 81 2c320c kiCueAnGEe PG AT TEEACT
GGA GAG OGh &1 c@A\Ced Tr GAG S0 008 sePhaaGwt dluavaAl &-Qim Aan Trp Thr Arg
Gu Arg COy& Asp Lau Gu 325 330 335 GACIAGG GAT AGA TCAIGAG CTT AGC

(o Lou S £ i 0 a0 a4 SoOE R BT e

ACC CTG CCG GCC CTA TC@SACC 1104 Trps@n Ile Leu PresCys Ser Phe Thr
Leu Pro Ala Leu Ser Thr 355 360 365 GGC CIG ATC CAC CIC CAT CAG A AC

16 58 b e R e BRI e M
Asp Val G Tyr Leqedyr3 e e T GTC TCC CTT
ATC AAA TGG GAG TAT GIC 1200 dy Vval Gy Ser Ala vVal Val Ser Leu Val
Lys Trp ‘{g %G%IM%%C 390 T8O 5G4 (HFC "@F@‘TF HCFCCC@TFFCGCTC CTRB4GCA
GOG CGC A A TIAST2487 YaUTPeP'LAT File™ el LEY Leu Ala Asp
Arg Ile Cys Ala cys Leu 405 410°415 TGG ATG A CTG CTG ATA GCT CAA
GAG GUC QUG TRACCAGEAAS: CTGALRSHC CTr pravbicaMEr dmucdzetsc f28 Al a G2 Al a
Ala Ala Lkt &8P aneéan 420 Sa: fyahc%o BFGHETRICTE WATAE0E GG GOC GTG
GGG GCG CAT ACT CTT Tcci3a

GTC GAT TCC CAG TTG TTC ACC ATC TCG CCT CGC CGG CAT GAG ACG GTIG 480
Val Asp Ser Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr val

145 150 153 160

CAG GAC TGC AAT TGC TCA ATC TAT CCT GGEC CAC ATA ACG GGT CAC CGT 528
Gln Asp Cys Asn Cys Ser Ile Tyxr Pro Gly His Ile Thr Gly His Arg

165 170 175
ATG GCT TGG GAT ATG ATG ATG AAC TGE TCE CCT ACA ACG GCC CTC GTG 576
Met Ala Trp Asp Met Mer Met Asn Trp Ser Pro Thr Thr Ala Leu Val
180 83 130
GTA TCG CAG CTG CTC CGG ATC GTG ATC GAG GGC AGA CAC CAT CAC CAC 624
Val Ser Gln Leu Leu Arg Ile Val IZl2 Giu Gly Arg His His His His
185 200 205
CAT CAC TAATAG 636
His His ’
210

{2) INFORMATION FOR SEQ ID NO: 28:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 210 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: linear
{ii)} MOLECULE TYPE: proctein
{xi) SEQUENCE DESCRIPTION: SZQ ID NO: 28:

. Met Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15

Val Gly Tvr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30

Ala Leu Ala His Gly val Arg Val Zeu Glu Asp Gly Val Asn Tyr Ala



Val Val Leu Asn Ala Ala Ala Val Al a Gly Al a
TTC CTT GIG TTC TTC TGT GCT GCC TGG TAC ATC AAG GGEC AGG CTG7Gme’?®92 Phe
Leu Val Gg‘i Phe %SC Ala Ala Trp Tyr Ile Lys Ay Arg Leu Val 450 455 460 CCT
O¥XESeBCc TTC TAT GEC G G TGG CCG CTG CTC CTG CPETEROFI0} 5 g y
AI a AI a Tyr Ala Phe Tyr Gly Val Tro Pro Lmu Leu Leu Leu 465 470 475 480
CTG CTG GCC TTA CCA CCA CGA GCT TAT GCC TAGTAA 1476 Leu Leu-Ala Leu Pro
Pro Arg Ala Tyr Ala 485 490 7 June 3005 WD 02/ 055548 PCT/ EP02/ 00219 33
(2) I NFORMATION FOR BEQ ID NO 36: “li) SEQUENCE CHARACTERISTICS:  (A)
LENGTH: 490 aphnoryagddseu bB) clyYREs safisie saeizfe R ndOPA Q&Y rehi near (i)
MOLECULE TYPE: pr#tein (xi) SEQUENCE DESCRI PTIOst SEQ ID NO 36: Tro Asp
Met Met Met Afeu 'érpcSer Pro Thr Thr lAIa Leu Val 1VaI Ser 1510 15 dn Leu
Leu Arg Ile Pry REVERE VBl PRPIMEET Vat I §1EYS AFR RSB 25 30 His Trp
Gy Val Leu Ala Gy Leu Ala Tyr Tyr Ser Mec Val dy Asn 35 40 45 Trp Al a
Lys Val Leu Vaér ¥l Mévbtyr Bis kel TRhesh\lagp Gvy svalastAspr Gey 11607ab5 60 Hi s Thr
Arg Val Ser Ay Ay Ala AI® Ala Ser Asp TAY Arg Ay Leu 885 70 75 80 Val
Ser Leu Phe S%yr EquAlg Xlasggn é&@I%@eEy-és Th? Dg% %13!"%95 Vgi Pé§r!:vs85 \90 95 Thr
Asn Ay Ser Trp H's Il goAsn A Alzas Leu Asn Cys As; Asp” 100 105 110
Ser Leu A n Thr Gly" Phe Phe Ala Ala Leu Phe Tyr Lys H s Lys Phe 115 120 125
Asn Ser Ser &3 ’é;ﬂsm Y Apy SeedTNE Ser élw*gu Sey PFPé"hAsp 130 135
140

Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His
130 135 140

Val Asp Ser Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr Val
145 150 155 160

Gln Asp Cys Bsn Cys Ser Ile Tyr 2zo Gly His Ile Thr Gly His Arg
165 170 175

Met Ala Trp Asp Mer Met Met Asn Trp Ser Pro Thr Thr Ala Leu val
184 185 190

Val Ser Gln Leu Ten 2rg Ile Val Iie Glu Gly Avg His His His His
195 200 205

Hig Hisg
210

{2} INFORMATION FOR SEQ ID NO: 29:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 630 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA
{iii) HYPOTHETICAL: WO
{iii) ANTI-SENSE: NO

(ix)} FEATURE:
{A) NAME/KEY: CDS
{B) LOCATION: 1..627

{ix} FEATURE:
{A) NAME/KEY: mat_peptide
(B) LOCATION: 1..624
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

ATG GGT AAG GTC ATC GAT ACC CTT ACG TGC GGA TTC GCC GAT CTC ATG 48

Hs Ay Thr Lou Ser 435 440 445



Lys

155
165
Pro
Thr
Asn
Asn
Asn

Q/s

Phe Ala G n Gly Trp Gly Pro Leu Thr Tyr Thr G u-Pro Asn Ser 145 150
160 Ser Asp G n Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Jung 2008 dy
170 1 Pro Ala Ser A n Val Cys Gly Pro Val Tyr s Phe Thr
180 04&;3% Pro Val Val Val Gly Thr Thr Asp Arg Iiﬁj@‘/r@é WY Pro
Tyr 195 200 205 Asn Trp Ay Ala AsméAsp Ser Asp Val Leu IIe Leu Asn
Thr Arg 210 215 220 Pro Pro Arg Ay Asn Trp Phe Ay Cys -Thr Trp Met

Gy Thr 225 23 35 Phe Thr L Thr Cys Ay Gy Pro Pro Cys
lle Ay g‘%& %yaéyéu‘&&?%'ﬁ 9%%‘8“ A8h oy éﬁ‘rﬁ ® E‘e%lu ‘J“‘T%r%wgpro Thr Asp
Phe Arg Lys His Pro Au 260 265 270 Ala Thr Tyr Ala Arg Cys Ay Ser

Ay Pro Trp L&§ TASrATRr OCGACTE GXES GGT @GT\@CQG% GEANGEO 2D 56548 [BCT/ EP02/60219

34" 275 280 285 Wt I\faPToHbS Yoh OBF SayEC AP

Asn
Hi s
Cys
Lau
Lau
Val
Leu
Lau
Ile

e Y Ske iR PR3 9rAtPro Cys Thr Val
290 295 300 the Thr Ile the Lys VA Arg Met Tyr Val Ay Ay Val Gu
Arg 305 @trOcc®lénrddfr ciehecdCher At e aadysc Asn alrardleaAcg Ay Gau Arg
Asp Lau Gt BR5HIZZELY3BE A BLAL A'étpw §li58ke G thanlSair Pro Leu Leu
Ser Thr Thr du 33340 345 350 Trp®An Ile Lau PF® Cys Ser The Thr Thr
Pro Al a Ladd 987 rbhéce @Sr@b8cB69r 16 Yok a4 kbhe (kb SchaucHe A n 7on 1le
Asp Val Gy Hsarnduapkolyly Sy sdd Prnd80r 13 ynd/aku Gby sbenedlmeVal Val Ser
Val Ile Lys ™p A u Tyr Val 3885 390 395 406° Lau Leu Lau Phe Lau Lau

it 5 R e B

GGC CTC TAT GTC CTT ACC AAC GAC TGT TCC AAT AGC AST ATT GTG TAC 288
Gly Leu Tyr Val Leu Thr Asn Asp Oys Ser Asn Ser Sar Iie Val Tvr
85 80 95
GAG GCC GAT GAC GTT ATT CTG CAC ACA CCC GGC TGC 272 CCT TGT GIC 313g
Glu Ala Asp Asp Val Ile Leu His Thr Pro Gly Cvys Zle 2ro Cys Val
100 108 0
CAG GAC GGC AAT ACA TCC ACG TGU TGGE ACC CCA GTE Al CCT ACA GTG 184
Gln 2Asp Gly Asn Thr Ser Thr Cys Trp Thr Pre Val Thr 2ro Thr Val
115 120 s
GCA GTC RAG TAC GTC GGA GCA ACC ACC GCT TCG ATA C2ZC 2GT CAT GTG 432
Ala Val Lys Tyr Val Gly Ala Thr Thr ALz Ser Ile 2rg Ser His Val
1390 135 140
GAC CTA TTA GTG GGC GCG GCC ACG ATG TGC TCT GCG CTC TAC GTG GGT 4890
Asp Leu Leu Val Gly Ala ‘Ala Thr Met Cys Ser Ala Zeu Tvr Val Gly
145 150 155 i60
-GAC ATG TGT GGG GCT GTC TTC CTC GTG GGX CAA GCC TTC ACH TTC AGA 528
Asp Met Cys Gly Ala Val Phe Leu Val Gly Gln Alz 2he Thr Phe Arg
163 170 175
- CCT CGT CGC CAT CAA ACG GTC CAG ACC TGT AAC TGC TCG CTG TAC CCA 5768
‘Pro Arg Arg His Gln Thr Val Gln Thr Cys Asn Cys Ser Leu Tyr Pro
180 185 1%0
GGC CAT CTT TCA GGA CAT CGA ATG GCT TGG GAT ATG A7G ATG AAC TGG 624
Gly His Leu Ser Gly His Arg Met Ala Trp Asp Mer Me:z Mer Asn Trp
195 200 205
TAATAG 634

{2} INFORMATION FOR SEQ ID NO: 30¢:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 208 amino acids
{B) TYPE: aminc acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein



Val Val Lau Asn Ala Ala Ala Val Ala Gy Ala Hs Ay Thr Lau Ser 435 -"_40
445 Phe Lau Val Phe the Cys Ala Ala Trp Tyr lle Lys Ay Arg {ung 2086 450
455 460 Pro Gy Ala Ala Tyr Ala the Tyr Ay Val Trp Pro Lau Lau Lau Lau
465 470 470 S48au Lau Ala Lau Pro Pro Arg Ala Tyr Al a A$F/ERNE0021%)

| NFORVATI ON FOR SEQ I D NO 37: (i) SEQUENGE CHARACT ERI S* :CS: (A) LENGTH:
1021 base pairs (B) TYPE nucleic acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA (iii) HYPOTHETICAL: NO (iii)
ANTI - SENSE: NO (i RE; : .(B) LOCATION: 2..10=8 (ix)
FEATURE: (A) NANé/%E\?:Egﬁ?R%%‘%ﬁ@@N%%@%O ‘WO 02/ 055548 PCT/ EP02/ 00219
35 (B) LOCATI @k G2v.L¥8 161 ( Kie) ASEQUENCENDESERERTPGNALSES TeDublO, 37: G ATC
CCA CAA GCT GTC' GTG GAC ATG3GTG GCG GGG GO CAT TGG GGA 48 Ile Pro Gn Al a
Val Val Asp Mag .S G GCG GGC CTC
GCC TAC TAT TCC ﬁ%; %T%Ego%ﬁ% T(’f@%f:%?g% & G%?gl‘&fé%ﬁg&lg%‘ y Leu Ala Tyr
Tyr Ser Met Val Gy Asn Trp Ala Lys 20 25 30 GIT TTG GIT GIG ATG CTA CTIC
TTT GCC GGC GPE" @At %AV%lAm E%@ Slu Ry Ghedla/akn Wae Akefhteu Leu Phe
Ala Gy Val Asp Ay Fi°'s Thr Arg 35 40 45 GIG TCA GEA GGG GCA GCA GCC TCC
GAT ACC AGG Galy GH &l GrbCGay(ds 420rmeVed: Sar pkd YelGryu A2 1Ak andl @ Ser Aso
Thr Arg Ay Leu VafP Ser Leu 50 55560 - 60

Ser Cys Leu Ile His Pro ala Ala Ser Leu Glu Trp Arg Asn Thr Ser
65 : 70 75 20

Gly Leu Tyr Val Leu Thr Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr
85 30 95

Glu Ala Asp Asp Val Ile Leu His Thr Pro Gly Cvs Ile Pro Cys Val
100 105 110

Gln Asp Gly Asn Thr Ser Thr Cys Trp Thr 2ro Val Thr Pro Thr Val
115 120 125

Ala Val Lys Tyr Val Gly Ala Thr Tar Ala Ser Iile Arg Ser His Val

130 135

Asp Leu Len Val Gly Ala Ala Thr Met Cvs Ser Ala Leu Tyr Val Gly
145 150 53 180"

Asp Met Cys Gly Ala Val Phe Leu Val Giv Gln Ala Phe Thr Phe Arg
163 17¢ 175

Pro Arg Arg His Gln Thr vVal Gln Thr Cys Asn Cvs Ser Leu Tyr Pro
180 185 180

Gly His Leu Ser Gly His Arg Met 2Ala Trp Asp Mec Met Met Asn Trp
195 200 205

(2) INFORMATION FOR SEQ ID NO: 31:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 630 base pairs
(B} TYPE: nucleic acid
{C}) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: cDia
(iii) HYPOTHETICAL: NO

{iii) ANTI-SENSE: NO

(ix) FEATURE:



TTT
Ser
TGG
Hi s
GGG
Phe
TGC
Pro
GGG
Trp
TAC
Cys
GIG
Cys
GGG
Thr
GAC
Ser
TGG
Phe
GcC
Pro

AGC CCC
Pro Ay

I'le
TTC TTT

GGG TCG GCT CAG AAA ATC CAG CTC GTA AAC ACC AAC GXC 238 Phe

Ser Ala Gn Lys lie Gn Leu Val Asn Thr Asn Gy 68me20p§8 AGT

CAC A ACT GCC CTG AAC TGC AAC GAC TCC CTC C [ Trp
a0 it el ach

Ala Leu Asn Cys Asn Aso Ser Leu Gn 8d
GC-- GCA CTA TTC T_?_C AA CAC2AAA TTC AAC TCG TC*_ 334 Thr Ay

Phe Ala Ala Leu Phe Tyr Lys H's Lys Phe Asn Ser Ser 100 105 110 GGA

CCA GAG
Gu Arg
TGG GGT
Ay Pro
TGC TGG
Trp H s
TGC GOT
Ay Pro
ACG ACC
Thr Asp
TCG CAT
Asp Val
TTC GCC
Gy Cys
CCC CCG
Pro Cys

CGC TTG GCC AGC TGTI CGC TCC ATC GAC AAG TTC OCT 382 dvy -Cys

Leu Al a s}%}rm%’;&gﬁgégvl le Asp Lys Phe Ala 115 120 125 CAG
CCC CTC ACT TAC A GAC%CCTAACAGCTCGGACCAG430 Adn dy
Leu The FEyruREAar A u Pro Asa Ser Ser Asp G n 130 135 140 AGG CCC

CAC TAC ;Ewi@mf;ex%?zmeem ATT GTA CCC 478 Arg Pro Tyr
Tyr Ala Prb By o oy¥*dy I1e Val Pro 145 150 155 GOG TCT CAG
CCA GTG TAT TGC TTC ACC CCG AGC CCT. GIT 526 Ala Ser G n Val

Val Ty SEQuENPReEFRCRIPPI@N: Sgae By go:Val: 160 165 170 175 GIG GIG
GAL TTé,[T GC?C GI C CC%: AC((;BTTAT AAC 'I(';GG GGGT574TG Val Val Qy
At Blevts VIS BB e IET D b i estio0 oo mc
GTG CTG ATT CI'G A-AC AAC ACG %22 Ala Asn Asp
Leu Ile Leu Asn Asn Thr Arg Pro Pro Arc 195 200 205 GGC AAC

SASTECESS SETISAGEC T CCATES /886 BP0 y AsHET
TR %’ﬁ%ﬁﬁg ?@G%rglﬁ?jg%g&%{y’él 719 FF1320° ACG TGT GGG

TGC AAC ATC GGG GGG GOC GGC AAC AAC ACC 7i8 Thr Cys Gy Gy
ASH $33eCIG) GETCEETS AFG GO CTASHC ABA CEAICTY AAQITAT 2BB53CAW0 02/1085548

PCT/ EP02/ 0021 B8 % 5§‘1}2’36a12é5g TTE AC T éer G VAL PSTATE TEF TFT OGG AAG CAC

CCC GAG GCC ACC TAC 766 Leu Thr Cys Pro Thr Asp CyS Phe Arg Lys His Pro

A u Ala Thr Tgas 240724&c26€r 2&5 rcT TTC TCT ATC TTT ATT CTT GCT CTT CTC 192

Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Ile Leu Ala Leu Leu
50 55 60

TCGE TGT CTG ACC GTT CCG GCC TCT GCA GTT CCC TAC CGA AAT GCC TCT 240
Ser Cys Leu Thr vVal Pro Ala Ser aAla Val Pro Tvr Arg Asn Ala Ser
65 70 75 80

GGG ATT TAT CAT GTT ACC AAT GAT TGC CCA AAC TCT TCC ATA GTC TAT 288
Gly Ile Tyr His Val Thr Asn Asp Cvs Pro Asn Sexr Ser Ile val Tyr

85 40 95

GAG GCA GAT AAC CTG ATC CTA CAC GCA CCT GGT TGC GTG CCT TGT GTC 336

Glu Ala Zsp Asn Leu Ile Leu His Ala Pro Gly Cys Yal Pro Cys val
100 105 110

ATG ACA GGT AAT GTG AGT AGA TGL TGG GTC CAA ATT ACC CCT ACA CTG 384

Met Thr Gly Asn Val Ser Arg Cys Trp Val Gln Ile Thr Pro T Leu
115 120 125

TCA GCC CCG AGC CTC GGA GCA GTC ACG GCT CCT CTT CGG AGA 3CC GTT 432

Ser Ala Pro Ser Leu Gly Ala Val Thr Ala Pro Leu Arg Arg Ala Val
130 135 140

GAC TAC CTA GCG GGA GGG GCT GCC CTC TGC TCC GCG TTA TAC GTA GGA 480
Asp Tyr Leu Ala Gly Gly Ala Ala Leu Cys Ser Ala Leu Tyr Val Gly
145 150 155 160

GAC GCG TGT GGG GCA CTA TTC TTG GTA GGC CAA ATG TTC ACC TAT AGG 528
Asp Ala Cys Gly Ala Leu Phe Leu Val Gly Gln Met Phe Thr Tyr arg

163 170 175

CCT CGC CAG CAC GCT ACG GTG G AAC TGC BAC TGT TCC ATT TAC AGT 576

Pro Arg Gln His Ala Thr Val Gln Asn Cys Asn Cys Ser Ile Tyr Ser
180 185 190
GGC CAT GTT ACC GGC CAC CGG ATG GCA TGG GAT ATG ATG ATG AAC TGG 624

Gly His val Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn Trp
195 200 205



GCCAGATGCGGTTCTGGGCCCTGGCTGACACCTAGGTGTATGGTT 62%11365
Arg Cys Ay Ser Ay Pro Trp Leu Thr Pro Arg Cys Met Val Hi s 2'6‘61 27

TAC CCA T C TGG CAC TAC CCC TGC ACT GIC AAC TTC A Tyr
Pro Tyr Aﬁg %%p H's Tyr Pro Cys Thr Val Asn Phe Thr |%@@2§%9285
TTC AAG GIT AGG ATG TAC GIG GGG GGC GIG GAEB CAC AGG TTC GAA GCC 910 Phe
Lys vVal Arg Met Tyr Val Ay Gy Val.GQu Hs Arg Phe Gu Ala 290 295 300 GCA
TGC AAT TGG AglafeA GGA GAG CGT TGT GAC TTG GAG GAC AGG GAT 958 Al g,Cys
Aso Trp Thr Arg Gy GQu Arg Cys Aso Leu Qu Asp Arg Asp 305 310 315 AGA TCA
GAG CTT AGC CCG CTG CTG CTG TCT ACA ACA GAG TGG CAG AGT 1006 Arg Ser Gu
Leu Ser Pro Leu Leu Leu Ser Thr Thr Gu Trp G n Ser 320 325 330 335 GGC
AGA GCT TAATTAzilQZdormbdriin A58 oAb an(. $NFORVMATION FOR SEQ ID NO 38: (i)
SEQUENCE CHARACTERI STI@SUENC@Q}{AHAE&EEEB&IC@BB am no acids (8) TYPE: am no
acid (D TOPOLOGY: h”éaiﬂENG'GH i JOSMBMECUICEASTYPE: protein (xi) SEQUENCE

DESCRI PTI ON: SEQID Nﬁ@ %O, a[;é“;’P@;an Ala Val Val Asp Met Val Ala Ay Ala
Hs Trp Ay Val d Ala Gy Leu Ala Tyr Tyr Ser Met Val dy Asn
Trp Ala Lys Val 2@1)250131@ULELT&E’EI \va&bté\iﬁ| I\/bt Leu Leu Phe Ala Ay Val Asp Gy
H's Thr Arg Val 35 40 45 Ser Ala Ala Ser Asp Thr Arg Ay Leu
Val Ser Leu The B BEURYWE %FR#BO%I ?fQSE?* YA d°@n Lys Ile A n Leu Val Asn

Thr Asn Gy Hesc ¢bb 149 vdD 180 2y PnHirsul4ne ASNcAY fhe THE @Eabéueﬂerﬁsn Cys Asn

Asp Ser Leu @ nt Thr 85 90 ®5 dy Phe TheoAla Ala Leu Phes Tyr Lys Hi s Lys
t he Asn Ser SS{ %Iy } 195 110 7 June 2005
"'4 Ile P;g ey Val G Gly 2xo Ile Gly Gly val Ala Arg Ala
25 30

Leu Ala His Gly Val Arg Val Leu Glu aAsp Gly Val Asn Tyr Ala Thr
35 40 45

Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Iie Leu Ala Leu Leu
50 535 60

Ser Cys Leu Thr Val Pro Ala Ser 3Ala Val Pro Tyr Arg Asn Ala Ser
65 70 75 80

Gly Ile Tyr His Val Thr Asn Asp Cvs Pro Asn Ser Ser Ile Val Tyr
85 90 85

Glu Ala Agp Asn Leu Ile Leu His aAla Pro Gly Cys Val Pro Cys Val
190 105 110

Met Thr Gly Asn Val Ser Arg Cys T-p Val Gln Ile Thr Pro Thr Leu
115 120 125

Ser Ala Pro Ser Leu Gly Ala Val Thr Ala Pro Leu Arg Arg Ala Val
130 135 140

Asp Tyr Leu Ala Gly Gly Ala Ala Leu Cys Ser Ala Len Tyr Val Gly
‘145 150 155 160

Asp Ala Cys Gly Ala Leu Phe Leu Val Gly Gln Met Phe Thr Tyr Arg
185 17¢ 175

Pro Arg Gln His Ala Thr Val Gln asn Cvs Asn Cys Ser Iie Tyr Ser
180 i85 190

Gly His Val Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn Trp
1385 200 205

{2) INFORMATION FOR SEQ ID NO: 33:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs



Asp
Asn
Pro
Tyr
Phe
Leu
Cys
Pro
Cys
Arg
270
280
290
Arg
Gn

Lys
Ser

Cys d

Cys
a

Ile
Thr
Pro
Pro
Cys
Pro
285
295

WO 02/ 055548 PCT/ EP02/ 00219 37 Cys Pro Qu Arg Leu Ala 'SeerC'}(usmrAg Ser lle
r

Phe Ala @ n 115 120 125 dy Trp Ay Pro Leu Thr T u Pro
Sewohsmssskn Arg 130 135 140 Pro Tyr Cys Trp H's Tpdrédpoi3e A g
y Ile Val Pro Ala 145 150 155 160 5er dn Val Cys Gy Pro Val
Phe Thr Pro Ser Pro Val Val 165 130 175 Val Ay Thr Thr Asp Arg

y Val Pro Thr Tyr Asn Trp Ay Ala 180 185 190 Asn Asp ‘Ser Asp Val

Leu Asn Asn Thr #A6g. BroRPiQ.4g Ay 195 200 205 Asn Trp Phe Gy
Trp Met Asn Gy sthinogbyesPheiddle Lys Thr 210 215 220 Cys Ay Qy
Cys Asn || e @GPy WPYLOAKa 1&heprAsn Ant Thr Leu 225 230 235 240 Thr

Thr Asp Q. ¥s Hs Pro Gu Ala Thr Tyr Ala 245 250 255
Ay Ser %’13 @ﬁg‘:@?%‘%@u%r Pro Arg Cys Met Val His Tyr 260 255
Tyr Arg (Ley dwporddrscatymoPro Cys Thr Val Asn Phe Thr Ile Phe 275

Lys Val Arg Met Tyr Val Gy Gy Val Qu H's Arg Phe Gu Ala Al a
300 Oy<SUAPYIFEHHE g Ay Qu Arg Cvs Asp Leu G u Asp Arg Asp

305 310 315 320 Ser GQu Leu Ser Pro Leu Leu Leu Ser Thr Thr Qu Trp

Ser

Gy 325 330 335 Arg Ala (2) | NFORVATION FOR SEQ ID NO 39: (i)

SEQUENCE CHARACTERI SFRERYCE DgAB}Rlll-’EN@TI-%EQlI@%Wbﬁse pairs (B) TYPE: nucleic
acid (C) STRANPEMRESSTCHSHTE €T FD) TOPOLOGY: linear (ii) MOLECULE F¥PE:
CDNA (iii) HYROTHbk&AMoy MR seo 10 wo: 34:

(1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 30 bhase pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
- (b} TCOPOLOGY: lineaxr
(ii) MOLECULE TYPE: cDNA
{iii} HYPOTHETICAL: NO

{1ii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SZQ ID NO: 34:
CTATTATGET GGTAAGCCAC AGAGCAGGAG 30
{2} INFORMATION FOR SEQ ID NO: 35:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1476 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: sinzgle
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

{iii) HYPOTHETICAL: NO

{iii} ANTI-SENSE: NO

{ix) FEATURE,:
(A} NAME/KEY: CDS
{B) LOCATION: 1..1473

{ix) FEATURE:

{A) NAME/KEY: mat_peptide
{B) LOCATICN: 1..1470

{xi) SEQUENCE DESCRIPTION: SEQ ID ¥O: 35:

1
[as]

TGG GAT ATG ATG ATG AAC TGG TCG CCT ACA ACG GCC CTG GTE GTA TCG



(i11) ANTI-SENSE: NO (ix) FEATURE: 7 June 2005 WO 02/055548

PCT/ EP02/ 00219 38 (A) NAME/ KEY: CDS (B) LOCATION: 2..1032 7({uep 20BATURE:
(A NAME 2‘,5%; peptide (B) LOCATION: 2..1029 (xi) SE | PTI ON:
SEQ I D N0 3 RTC ccA CAA GCT GTC GTG GAC ATG GTG GG TOG
GGA 46 Ile Pro Gn Ala Val Val Asp Met VWl Ala Gy Ala His Trp Gy 1.5 10
15 GIC CTG GOG GGC CTC GCC TAC TAT TCC ATG GTG GGG AAC TGG GCT AAG 94 Val
Leu Ala Ay Led AAvelYhier ¥de 261 Té@%ey%ko ‘%ny TéﬁfzhaT Qu%ﬁvw% 20 25 30" GIT
TTG GIT GIG ATG CTA CIC TTk GCC GGC CC €eC 142 Val Leu
Val Val Met Leu Leu Phe Al a GI H| S Thr 35 48 45 Gqu TCA
GGA GGG GCA ‘GT;@? Val S¥ dy
Ay Ala Alacﬁ AispzO ’“F"g %%_ [ ‘ECE% %% ® TTT AGC ocC
GGG TCG GCT CAG AAA ATC CAG CTC GTA AAC ACC AAC GGC 238 Phe Ser Pro Gy
Ser Ala G n Cg T4GeGaE FFCLETP Vel CF® §TTIFEC ABh T8F PCB517 Ord SCAGKS TGG CA@ ATC
AAC AGG ACT T ARCEnES e éﬁft“@l%‘zeﬂgc Vab Gy H s || e Asn
Arg Thr Ala Leu Asn s Asn Asp Ser Leu G n 80 85 D 95 ACA GGG TTC TTT
GCC GCA CTA TTE TACANTICAS AMACTY GrdRG TESTTEEB34c cthreaGaprcPhe thez Al a

Al a Leu Phe TP Mpsivs ¥l Ly vile vk feSdru Sev PROOG14 G5y V2D AsGEAY TGC CCA GAG
CGC TTG GCC AGC TGT CGC TCC ATC GAC AAG TTC GCT®382 dvy Cys Pro Qu Arg
Leu Al a Ser Cys Aicgeadetrd @ AGDcby ScLhea Abd T¢d 22 A8c hd® ccbher GGG Ty GCGT
CCC CTC ACT THE AETAGAGLORE AACCAGE1IT GG GAC sGAGs#30r ach ml@nguTrp Ay Pro
Leu Thr Tyr TH® Qu Pro Asn SEF Ser Asp @ n 130 135 140 AGGSECCC TAC TGC TGG

CAC TAC GCG Gk (AP a-TRE GRT bt ToBhAr O 1ty ?’:r* CAG CTC GTA BAC 288

Val Ser Leu Phe Ser Pro Gly Ser Ala Gla Lys iz 3ln Leu Val Asn
85 o0 95

ACC AAC GGC AGT TGG CAC ATC AAC AGG ACT GCC C7G AAC TGC AAC GAC 336
Thr Asn Gly Ser Trp His Ile Asn Arg Thr Ala Leu Asn Cys Asn ASp
- 100 105 110

TCC CTC CAA ACA GGG TTC TTT GCC GCA CTA TTC TAC AAX CAC AAA TTC 384
Ser Leu Gln Thr Gly Phe Phe Ala Ala Leu Phe Tvr Lys His Lys Phe
115 120 125

ARC TCG TCT GGA TGC CCA GAG CGC TTG GCC AGC TET CGC TCC ATC Gac 432
Asn Ser Ser Gly Cys Pro Glu Arg Leu Ala Ser Cys 3Axg Ser Ile Asp
130 135 140

AAG TTC GCT CAG GGG TGG GGT CCC CTC ACT TAC ACT GAaG CCT AAC AGC 430
Lys Phe Ala Gln Gly Trp Gly Pro Leu Thr Tyr Thr Glu Pro Asn Ser
145 150 155 164

TCG GAC CAG AGG CCC TAC TGC TEG CAC TAC GCG CCT CGA CCGE TGET GGT 528
Ser Asp Gln.Arg Pro r Cys Trp His Tyr Ala ?r¢ Arg Pro Cvs Gly
165 170 175

ATT GTA CCC GCG TCT CAG GTG TGC GGT CCA GTG TaT TGC TTC ACC CCG 576
Ile Val Pro Ala Ser Gln Val Cys Gly Pro val Tyr Cys Phe Thr Pro
180 185 190

AGC CCT GTT GTG GTG GGG ACE ACC GAT CGG TTT GGT GTC CCC ACG TAT 624
Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr Tyr
195 200 205

ARC TGG GGG GCG AAC GAC TCG GAT GTG CTG ATT CTC AAC AAC ACG CGG 672
Asn Trp Gly Ala Asn Asp Ser Asgp Val Leu Ile Leu Asn Asn Thr Arg
210 215 220

CCG CCG CGA GGC AAC TGG TTC GGC TGT ACA TGG ATG AAT GGC ACT GGG 720
Pro Pro Arg Gly Asn Trp Phe Gly Cys Thr Trp Mer Asn Gly Thr Gly
225 230 235 240

TTC ACC AAG ACG TGT GGG GGC CCC CCG TGC RAC ATC GGG GGG GCC G6GC 768
Phe Thr Lys Thr Cys Gly Gly Pro Pro Cys Asn Iie Gly Gly Ala Gly
245 250 255



Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Ay Ile Val Pro 145 150 155
GCG TCT CAG GIG TGC GGT CCA GTG TAT TGC TTC ACC CCG AGC CCT ‘Gtnezf85 Al a

Ser A n V y Pro Val Tyr Cys Phe Thr Pro Ser Pro Vi 170 175
GIG GIG (ﬁo%s GAT CGG TTT GGI' GTC CCC ACG TAT AAC T%%’é&ig Val
Val Ay Thr Thr Asp Arg Phe Ay Val Pro T Tyr Asn Trp Gy 180 185 190

GCG AMC GAC TCG-GAT GIG CTG ATT CTC AAC AAC ACG CGG CCG CCG CGA 622 Al a
"Asn Asp Ser Asp Val Leu Ile Leu Asn Asn Thr Arg Pro Pro Arg 195 200 205 7

June 2005 WOLR24063848:Gd¢ ERO2LDQEd Yac 38 @ BAGAE e TEEE &C TGT g ACA TGG
ATG AAT GGC AGh GEGTHA CeA\@h: AMGPEY Bnr Gy cAS rehErazg Bhve HisyertyguThr Tro Met
Asn Ay Thr @y Phe Theétys 210 215 2265 ACG TGT GGG G3C CCC CCG TGC AAC ATC

GGG GGG GCC Asn =
Gy Aa Oy Ads Aenidnccoge 250 oondbn B8 el b 3R s s " riPboe anc
CAC CCC GAG GCC ACC2TAC 766 Leu Thso Q/s Pro r A.Eap Q/s Phe Az g Lys Hi s
Pro u Ala Thr é‘i 240 245 250 255

mGa

A oot oot RO I Gte B ens & bt LR T

Pro Arg Cys Met
TGC ACT GIC AAC TTC ACC ATC 862 Tyr Pro Tyr Arg Leu Trp His Tvr Pro Cys
Thr Val Asn ﬁr*\ 8T02?SG $8D AOBBIC THC CAAGESEFC ACS AFGATACE GTG GBEY GGC

G G GAG CAC §% pArpfe” (s WaISIADY Vet Gﬁi}rﬁlﬁ/agr > r Gy Val
Gu Hs Arg Phe Gu Ala 290 295 300 GCA TGC AAT TGG ACT CGA GGA GAG CGT TGT
GAC TTG GAG (AC RBGATCHFEC 24T a6OpeT Ash cTx [EaTIneT Areg dBEyrtGlaacAr g Cpes Asp

Lau G u Asp AM§ %lpﬁ%ﬂo%lﬁsggs 395 TIRGRRT &R0 T PraAGEs CES I@mlme CTG TCT ACA
ACA GGT GAT CGA GGG 1006 “Arg Ser du Led’Ser Pro Lev Leli®:av Ser Thr Thr
Ay Asp A g @ay B20cA?2rca3360n 336 crCAGE ACA cCATd ChAc GGA Acl@c CTA 8355 AG

1034 AsSp Arg Asp Arg Ser Glu Leu Ser Pro Leu Leu Leu Ser Thr Thr Glu
340 345 350

TGG CAG ATA CTG CCC TGT TCC TTC ACC ACC CTG CCG GCC CTA TCC ACC 1234
Trp Giln Ile Leu Pro Cys Ser Phe Thr Thr Leu Pro Ala Leu Ser Thr
353 360 365

GGEC CTG ATC CAC CTC CAT CAG 20 ATC GTG GAC GTG CAA TAC (OTG TaC .32
Gly Leu Ile His Leu His Glm Asn Ile Val Asp Val Gln Tyr Leu Tvr
370 : 375 380

GGT GTA GGG TCG GCG GTT GIC TCC CTT GTC ATC AAA TGG GAG TAT GTIC 1200
Gly Val Gly Ser Ala Val Val Ser Leu Val Ile Lys Trp Glu Tyr val
385 390 395 400

CTG TTGE CTC 2TC CTT CTC CTG GCA GAC GCG CGC ATC TGC GCC TGC TTA 1248
Leu Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Ile Cys Ala Cys Leu
405 410 415

TGG ATG ATG CTG CTG ATA GCT CAA GCT GAG GCC GCC TTA GAG AAC CTG 1286
Trp Met Met Leu Leu Ile Ala Gln Ala Glu Ala Ala Leu Glu Asn Leu
420 425 430

GTG GTC CTC AAT GCG GCG GCC 8TG GCC GGG GCE CAT GGC ACT CTT TCC 1344
Val val Leu Asn Ala Ala Ala Val ala Gly Ala His Gly Thr Leu Ser
435 440 445

TTC CTT GTG TTC TTC TGT GCT GCC TGG TAC ATC AAG GGC AGG CTG GTC 1322
Phe Leu Val Phe Phe Cys Ala Ala Trp Tyr Ile Lys Gly Axg Leu Val
450 455 460

CCT GGT GCG GCA TAC GCC TTC TAT GGC GTG TGGE CCG CTG CTC CTG CTT 1410
Pro Gly Ala Ala Tyr Ala Phe Tyr Gly V&l Trp Pro Leu Leu Leu Leu
465 470 475 480

CTG CTG GCC TTA CCA CCA CUGA GCT TAT GCC TAGTAA 147
Leu Leu Ala Leu Pro Pro Arg Ala Tyr Ala
485 490



Gn Thr Pro Ser Pro Pro Ser Leu 340 (2) |INFORMATION FOR SEQ ID NO 40:

(i) SEQUENCE CHARACTER=ST-CS: (A) LENGTH: 343 anino acids (B85 anino
al

acid (D Y., |inear (ii) MOLECULE TYPE: protein (xi

DESCRI PTI 5@953%% NO 40: Ile Pro Gn Ala Val Val Asp Nelgtcmgay Ala
Hs Trp Ay Val 15 10i5 Leu Ala dy L&u Ala Tyr Tyr Ser Me: Val Ay Asn
Trp Ala Lys Val 20 25 30 Leu Val Vval Met Leu Leu Phe Ala Gy Val Asp Gy
H's Thr Arg V I yv.Ala Ala Ala Ser Asp Tr Arg Ay Leu
Val Ser Leu Pﬂie) I%gR%gIégFégg?@#oNgGBf'Ser Ala Gn Lys Ile Gn Leu Val Asn
Thr Asn Ay Ser 653i/7QeqEN&) ciardarerI205: WO 02/ 055548 PCT/ EP02/ 00219 40
Trp His Ile Asn Arg T LENGTH: 2190 AHnpsidssn Asp Ser Leu A n Thr - 85 90 95
Ay Phe Phe Ala Ala Ll ?ﬁgog\’g}/{rﬂg AA9H s Lys Phe Asn Ser Ser Gy 100 105 110
Cys Pro Au Arg Lau Al'a Ser sS"Arg Ser Ile Asp Lys Phe Ala Gn 115 120
125 Ay Trp Ay Prio NogectLRrtYyPyys pidtreidd u Pro Asn Ser Ser Asp Gn Arg 130
135 140 Pro Tyr *Qés Trp His Tyr Ala Pro Ari? Pro Cys Ay Ile Val Pro Ala
145 150 155 160 S r“@ﬂ”ﬁ@/&?“ﬁ%}l‘?ﬁ“’y PRV 8 Cys Phe Thr Pro Ser Pro
Val Val 165 179 AstSuerVade @y adhired Rer ASP TAE GnPN8a Gy WAl vallr & Thr Tyr Asn
Trp Ay Ala 180 185 190 Asn Asp Ser Asp ¥al Lau Ile LauiAsn Asn Thr Arg

Pro Pro Arg 195 200 205  Asn T Phe d s Thr_Trp Met Asn Ay Thr
e y Phe Thr E%ylé Iﬁ}llr Leu Agg IPe Pro GPn AE.E V;S Val & p%ét val A%g (‘Pl_v Ala

His Trp Gly Val Leu Ala Gly Leu Ala Tyr Tyr Ser Mer Val Gly Asn
: 35 40 45

Trp Ala Lys Val Leu Val Val Met Leu Leu Phe Ala Gly Val Asp Gly
50 55 60

His Thr Arg Val Ser Gly Gly Ala Ala Ala Ser Asp Thr Arg Gly Leu
65 70 75 80

Val Ser Leu Phe Ser Pro Gly Ser Ala Gln Lys Ile Gln Leu Val Asn
85 20 95

Thr Asn Gly Ser Trp His Ile Asn Arg Thr Ala Leu Asn Cv
100 105 1t

Asn Asp

Ser Leu Gin Thr &ly’Phe Phe Ala Ala Leu Phe Tyt Lys His Lys Phe
115 120 i25
Asn Ser Ser Gly Cys Pro Glu Arg Leu Ala Ser Cys Arg Ser Ile Asp
130 135 140

Lys Phe Ala Gln Gly Trp Gly Pro Leu Thr Tvr Thr Glu. Prxo Asn Ser
145 150 155 160

Ser Asp Gln Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Gly
165 170 175

Ile Val Pro Ala Ser Gln Val Cys Gly Pro Val Tyr Cys Phe Thr Pro
180 185 ’ 130

Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr Tvr
1385 200 205

Asn Trp Gly Ala Asn Asp Ser Asp Val Leu Ile Leu Asn Asn Thr Arg
: 210 215 229

Pro Pro Arg Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Gly Thr Gly
223 2348 235 240

Phe Thr Lys Thr Cys Gly Gly Pro Pro Cys Asn Ile Gly Gly Ala Gly
245 250 255

Asnt Asn Thr Leu Thr Cys Pro Thr Asp Cys Phe Arg Lys His Pro Glu
260 265 270

Ala Thr Tyr Ala Arg Cys Gly Ser Gly Pro Trp Leu Thr Pro Arg Cys



210 215 220 Cys Ay Gy Pro Pro Cys Asn Ile Ay Ay Ala Ay Asn Asn Thr
Lau 225 230 235 240 Thr Cys Pro Thr Asp Cys ?he Arg Lys H/sJurecO8fu Al a

Thr Tyr Al 0 255 Arg Cys Ay Ser Ay Pro Trp Lau rg Cys
Met Val H@O%}%Sé‘%eso 265 270 Pro Tyr Arg Leu Trp His Tyr E’%’%}’g’“@g Val
Asn Phe Thr Ile Phe 275 280 285 Lys Val3¢4Arg Met Tyr Val Gy Ay Val GQu
Hs Arg Phe Qu Ala Ala 290 295 300 Cys Asn Trp Thr Arg Ay -Au Arg Cys
Asp Lau A u Asp Argz.ﬁzp Arg 305 310 315 320 Seri_}PC]:;Ii u Leu Ser Pro Leu Lau
Lau Ser Thr Thr dy p Arg Ay Gn 325 330 335 r Pro Ser Pro Pro Ser
Lau 340 (2) ¥<NFGRMAElI N FORSEQd PeNSp 41s Tvd PYo SQCINGEL GEHARACTERI STI CS:
(A) LENGTH: 945 Bse pairs (B)2%YPE: nucleic a8 d (C) STRANDEDNESS: single

(D) TOPOLOGY: ml.i pea i LE TYPE: i OTHETI CAL: NO 7
June 2005 ﬁ%ﬁ%&fﬁg&%ﬁ%ﬁ%&o%134?52@&%? F%Y X%F%E&&@ggm (i x)
FEATURE: (A) NAVE/ KEY: CDS (B) LOCATION: 1..942 (ix) FEATURE: (A)
NAVE/ KEY: matPhsefi e AleB)ys| 2seATeCRer 4rg 930 6y pjg SEQUENCEL BESCRI PTI ON: SEQ
ID NO 41: ATG GTG GGG AAGSTGG GCT ?AG GHY TTG GIT GIG A¥G CTA CTC TTT GCC

j_lg Met Val Glsy #gnashligfded diiStvabed 0k Yal riabedNelr bRl rheyPhe Ala 1 5 10
340 343 3590

Trp Gln Ile Leu Pzro Cys Ser Phe Thr Thr Leu Pro Ala Leu Ser Thr
355 360 . 363

Gly Leu Ile His beu His Gln Asn Tle Val Asp Val Gin Tyr Leu Tyr
370 375 380

Gly val Gly Ser Ala Val Val Ser Leu Val Ile Lys Trp Glu Tyr Val
385 390 395 400

Leu Leu Leu Phe Leu Leu Leu 3’z Asp Ala Arg Ile Cys Rla Cys Leu
405 4190 415

Trp Met Met Leu Leu Ile Ala Ginm Ala Glu Ala Ala Leu Glu Asn Leu
420 425 430

Val Val Leu Asn Alz Ala Als Vs
435 ' 4

2 Ala Gly aAla His @ly Thr Leu Ser
420 445

Phe Leu Val Fhe Phe Cys Ala Ala Trp Tyr Ile Lys Gly Arg Leu Val
450 453 460

Pro Gly Ala Ala Tyr Ala Phe Ty Gly Val Trp Pro Leu Leu Leu Leu
465 470 475 480

Leu T.eu Ala Leu Pro Pro Arg Ala Tyr ala
485 490

(2} INFORMATION FOR SEQ ID NO: 37:
(i) SEQUENCE CHARACTZRISTICS:
(&) LENGTH: 1021 hase pairs
{B) TYPE: nucleic acid '
(C) STRANDEDNESS: singla
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNa
{iii) HYPOTHETICAL: NO
(iii) ANTI-SENSE: WO
(ix) FEATURE:
{A} NAME/KEY: CDS
{B) LOCATION: 2..10:8

{ix) FEATURE:
(A) NAME/KEY: mat_peptide



GGC GIC GAC GGG CAT ACC CGC GIG TCA GGA GGG Mk GCA GCC TCC GAT 96 Gy Val
Asp Gly Hs Thr Arg Va_ Ser Ay Gy Ala Ala Ala Ser Asp 20 Z5u88208@C AGG

GcC CT G{)& CT.T AGC CCC GG TCG CCT CAG AAA ATC 1 rg Ay
Leu Val Se Eg& %%e Ser Pro Ay Ser Ala Gn Lys Ile 35 40%%@@@}% GTA
AAC ACC AAC GCC AGT TGG CAC ATC AAC AGG AT GCC CTG 192 G n Leu Val Asn
Thr Asn Gly Ser Trp His 1la Asn Arg Thr Ala Leu 50 55 60 AAC - TGC AAC GAC
TCC CTC CAA ACA GGG TTC TT., GCC GCA CTA TTC TAC 240 Asn Cys Asn Asp Ser
Leu Gn TAr Ay ?he FFe IRCATIAN 2 ff1Phe Tyr 65 70 75 80 AAA CAC AAA TTC
AAC TCG TCT GGA TGC CCA GAG CGC TTG GCC AGC TGT 288 Lys His Lys Phe Asn
Ser Ser Gy Cys B9 $doumdvkgndserrsAid: S86 ©BY®:85:90 95 CGCC TCC ATC GAC AAG
TTC GCT CAG GGG TGG GGTI' CCC CTC ACT TAC ACT 336 Arg Ser Ile Asp Lys the
Ala Gn dy T?“’%;%%%égv %ﬂ%gg?o@ﬁl JAOCATERS GBS AAC AGES TCG
GAC CAG AGG COT PP Ash Ser Ser Asp
Gn Arg Pro Tyr Cys Trp H's Tyr Ala Pro 115 120 125 CGA CCG TGI GGT ATT GTA
CCC GCG TCT CHG TRGCRCEE CGGIC@GATSTGMIAGC%QGTG\G?G%O MEPssCB ApG| | e Vab4 Pro
Ala Ser Gn V& st 913&% VAR Ty v Ser ¥35 VakFlraen Fre Y&CG AGC CCT GTT
GIG GIG GGG ACG ACC GAT TTT GGI' 480 s Phe Thr Pro"Ser Pro Val Val

Val Gy .Thr Téur Aspedr grd hec Gry ctd o5l 560c 66 c36@ac GEC REG.AGE: TAT AAER TGG
GGG GCG AAC GrE W@Y&WG CPGLAT FRCFER 528 VaVake Mly HERrTHFyAsAsn Trp Ay
Ala Asn Asp Ser Asp Val31leu Ile Leu 16%° 170 175 AAC AAC ACG CGG CCG CCG
CGA GGC AAC Té6 FhCediChed &0 AGA cEEG-AEG 546 scdeic A The ALG-Pro Progfrg Ay
Asn Trp Phe Gap Lysciphclylaps Nedi 2a18Qed &k 190 a¥g duna.«2005 sasARe02/ 055548

PCT/ EP02/ 00219 it 42 AAT GGC ACT 8GG TTC ACC AAGSACG TGT GGG GEC CCC CCG

TGC AAC ATC 624 2BSEGhde TBE o ¥aPA8s TAY by Srd ihn QA8 A%VMQ&PV 0 Pro, Cys

Asn lle Phe Ser Pro Gly Ser Ala Gln Lys Ile Gln Leu Val Asn Thr Asn G
65 70 75
AGT TGG CAC ATC AAC AGG ACT GCC C7G AxC TGC AAC GAC TCC CTC Caa 286
Ser Trp His Ile Asn Arg Thr Ala Leu Asn €¥s Asn Asp Ser Leu Gln
80 85 90 93
ACA GGG TTC TTT GCC GCA CThA TTC TAC axx CAC Alx TTC AAC TCG TCT 334
Thr Gly Phe Phe Ala Ala Leu Phe Tvr Lys His Lys Phe Asn Ser Ser
100 105 1190
GGA TGC CCA GAG CGC TTG GCC AGC TGT CGC TCC ATC GAC ARG TTC CGCT jsz2
Gly Cys Pro Glu Arg Leu Ala Ser Cys Arg Ser Ile Asp Lys Phe ala
115 130 125
CAG GGG TGG GGT CCC CTC ACT TAC ACT GAG CCT AAC AGC TCG GAC C=G 430
Gln Gly Trp Gly Pro Leu Thr Tyr Thr Glu Pro Asn Ser Ser Asp Glao
130 135 140
AGG CCC TAC TGC TGG CAC TAC GCG CCT CGA CCG TGT GGT ATT GTA CCC 478
Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Gly Ile Val Pro
1435 150 155 .
GCG TCT CAG GTG TGC GGT CCA GTG TAT TGC TTC ACC CCGQ AGC CCT GrTr - 526
Ala Ser Gln Val Cys Gly Pro Val Tyr Cys Phe Thr Pro Ser Pro Val
160 165 170 i73
GTG GTGE GGG ACG ACC GAT CGG TTT GGT GTC CCC ACG TAT aAC TGG GGG 574
Val Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr Tyr Asn Trp Glv
180 183 190
GCG AAC GAC TCG GAT GTG CTG ATT CTC AAC AAC ACG CGG CCOG CCE CGA 622
Ala Asn Asp Ser Asp Val Leu Tle Leu Asn Asn Thr Arg Pro Pro Arg
195 200 205
GGC AAC TGG TTC GGC TGT ACA TGG ATG AAT GGC ACT GGG TTC ACC AAG 870
Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Gly Thr Gly Phe Thr Lys
210 215 220
ACG TGT GGG GEC CCC CCG TGC AAC ATC GGG GGG GCC GGC AAC AAC ACC 718

Thr Cys Gly Gly Pro Pro Cys Asn Ile Gly Gly Ala Gly Asn Asn Thy



195 200 205 GGG GGG GCC GGC AAC kAC ACC TTG ACC TGC CCC ACT GAC TGT TTT CGG
672 Ay Ay Ala Ay Asn Asn Thr Leu Thr Cys Pro Thr Asp Cyd Jfune 280§ 210
215 220 GAG GCC ACC TAC GCC AGA TGC GGT TCT TGG CTG 720
Lys Hi s éﬁg‘)gg’gﬁ H Thr Tyr Ala Arg Cys Gy Ser Gy Pro Tr TEﬁ”ﬁ’%&w 235
240 ACA CCT AGG TGT ATG GIT CAT TAC CCA JAT AGG CTC TGG CAC TAC CCC 768
Thr Pro Arg Cys Met Val His Tyr Pro Tyr ?:g Leu Trp H's Tyr Rro 245 250 255
TGC ACT GTC AAC TTC ACC ATC TTC AAG GIT AGO ATG TAC GIG GGG GGC 816 .Cys
Thr Val Asn Phe #& |ie Phe Lys2¥al Arg Met Tyr3val Ay Ay 260 265 270

GIG GAG CAC AGLa 1 PAP_ T ACT CGA GGA GAG CGT 864 Val
G Hs A b Sk s B i, 1 oG B B 20t Tor
GAC TTG GAG GO AGG GAT AGA TLA GAG C. T ACC266G CTG CIG ClIG@gs912 Cys Asp

GQu :.eu Ser Pro Leu Leu Leu 290 295 300 TCT

ACA ACA CAL ?ﬁ% @%%KTSH Co% T8 §TC Ao CYRACTIET &R OFF AT flieu : |
ACA ACA GAG T1Z "G n Se eu :le
Asn 305 310 (2) I'N TEGSF %’“’sﬁ@ %fﬁ% PR Arg (@%%E%Erﬁtﬁ

CHARACTERI STICS: (A) LENGTH: 314 amino acids (B) TYPE: am no acid (D)
TOPOLOGY: | i n%r CCA(%”Q)AM'ECWQECECYPE«E CER GFeirAT GXF PASEQUENCETDESCRI BT3 ON:
SEQ ID NO 42-"MEY" Vi 533 a8t Fp ™A 87 y¥° UaT Vebdswgbe BF et Leu Leu Phe
Ala 1510 15 dy Vaf Asp Gy H's Thr Arg Val Ser §/ Gy Ala Ala Ala Ser
Asp 20 25 30 TITPhirGARR @oyateemacvatc Ser ckeurTdles Ser 2Bt ar€lgua Jee Ala Gy Lys
Ile 35 40 45°%G WsLEL Argl M BYrTHeL Abh SO YaB&iu Fip 2kp $he (BuAdm Arg Thr Al a
Leu 50 55 60 Asn Cys Asn Asp Ser?f%u G n Thr dy°Phe Phe Ala Ala Leu Phe
Tyr 65 70 75 &Q TGC AAT TGG ACT CGA GGA GAG CGT TGT GAC TTG GAG GAC AGE GAT 958

Ala Cys Asn Trp Thr Arg Gly Glu Arg Cys Asp Leu Glu Asp Arg Asp
ios 310 315

AGA TCA GAG CTT AGC CCG CTG CTC CTG TCT ACA ACA GAS TCC CAG AGT 1006
Arg Ser Glu Leu Ser Pro Leu Leu Leu Ser Thr Thr Glu Trp Gln Ser
320 325 330 335

GGC AGA GCT TAATTA 1021
Gly arg ala

{2) INFORMATION FOR SEQ ID NO: 38:
(i} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 338 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Ili Pro Gin Ala Val Val Asp Met val ala Gly Ala His Trp Gly Val
5 10 15

Leu Ala Gly Leu Ala Tyr Tyr Ser Met Val Gly asn Trp Ala Lys Val
20 25 30

Leu Val Val Met Leu Leu Phe Ala Gly Val Asp Gly His Thr Arg Val
35 40 45

Ser Gly Gly aAla Ala Ala Ser Asp Thr Arg Gly Leu Val Ser Leu Dhe
50 55 60

Ser Pro Gly Ser Ala Gln Lys Ile Gln Leu Val Asn Thr Asn Gly Ser
65 70 75 80

Trp His Ile Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser Leu Gln Thr
8% 30 85

Gly Phe Phe Ala Ala Leu Phe Tyr Lys His Lys Phe Asn Ser Ser Gly
100 105 110



Lys H's Lys Phe Asn Ser Ser Gy Cys Pro Qu Pig Leu Ala Ser s 85 90 95 7

June 2005 WD 02/055548 PCT/ EP02/ 00219 43 Arg Ser Ile Asp LAduned@0Al a G n

Ay
Arg
Pro
Pro
Tyr
Thr
Gly
Ay
Lys
235
245
Gy
Au
Leu

(2)

Trp
Pro
Al a
Val
Asn
Arg
Thr
Ay
H s
240
250

a Thr Tyr Thr 100 105 110 du Pro Asn p Gn
Tﬂ‘)@gﬁ#‘% Hs Tyr Ala Pro 115 120 125 Arg Pro 83*?’@?"? 2 val

Ser Gn Val Cys Ay Pro Val Tyr 180 135 140 Cys Phe Thr Pro Ser
Val Val @y Thr Thr Asp Arg Phe Ay 145 150 155 160 - Val Pro Thr
Trp Ay Ala Asn Asp Ser Asp Val Leu Ile Leu 165 170 175 Asn Asn

Pro P h hr, Tr t .1 185 190 Asn
ay ps ?“h?f%)ér %gfg% %gg%‘g%% Iﬁ?&ﬁ%ﬁ%ﬁ%‘*ﬁ Ha132 200 208
Ala Ay Asn Asn Thr Leu Thr Cys Pro Thr Asp Cys Phe Arg 210 215 220
Pro & Ciph ProT{eu Ahmy Ty ghoydu Gy MSerSed S¢r Pep STrprieu 225 230
Thr Pro*#&rg Cys Net Va*His Tyr Pro TY#'Arg Leu Trp His Tyr Pro
255 &ystheyaValp AsntRhe1d ko ke Rhaybydy Mal v @ MaliaTyr Val Qy

260 265 P50 Val A u H si#rg Phe A u Alas®la Cys Asn TrygoThr Arg Gy

Arg
Leu

| NFORVATI ON FOR SEQ ID N0 43: (i)

275 280 28 S 0 Leu Qu Asp Arg Asp Arg Ser G u Leu Ser Pro
Leu 2 5’3‘55?3’0%/5 ﬁpﬁ%é’alrﬁ?fr éﬁ’iﬁg 6%@PH°§§F%E%YE‘QV€1Asn 305 310
SEQUENCE CHARACTERI STI CS: ( A)

LENGTH: 961 bédeGkraflrs Thf,( Bjp IPEre glUglvel eracind €)asSTRANDERNESS: - si ngl e

(D) TOPOLOGY: linear 18

185 190

Asn Asp Ser Asp Val Leu Ile Leu Asn Asn Thr Arg Pro Pro arg Gly
195 200 205

Asn Trp Phe Gly Cys Thr Trp Met Asa Gly Thr Gly Phe Thr Lys Thr
210 215 220

Cys Gly Gly Pro Pro Cys Asn Ile Gly Glv 3la Gly Asn Asn Thr Leu
225 230 235 240

Thr Cys Pro Thr Asp Cys Phe Arg Lvs His Pro Glu Ala Thr Tyr Ala

245 250 255

Arg Cys Gly Ser Gly Pro Trp Leu Th» Pro Arg Cys Mer Val His Tyx
260 2853 270

Pro Tyr Arg Leu Trp His Tyr Pro Cvs Thr Val Asn Phe Thr Ile Phe
275 280 285

Lys Val Arg Met Tyr Val Gly Gly val Glu His Arg Phe Glu ala Ala
290 295 300

Cys Asn Trp Thr Arg Gly Glu Arg Cys Asp Leu Glu Asp Arg Asp Arg
305 310 315 320

Ser Glu Leu Ser Pro Leu Leu Leu Ser Thr Thr Glu Trp Gln Ser Gly
325 330 335

Arg Ala

{2) INFORMATION FOR SEQ ID NO: 39:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1034 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: =ingla
(D) TOPOLOGY: linear
(ii} MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO

{iii} ANTI-SENSE: NC

(ix) FEATURE:



(ii) MOLECULE TYPE: cDNA (iii) HYPOTHETICAL: NO (iii) ANTI-SENSE: NO (ix)

FEATURE: (A) NAME/ KEY: CDS (B) LOCATION: 1..958 (ix) FEATURENe(ZRPS

NAVE/ KEY: ide 7 June 2005 WD 02/055548 PCT/ EPO2/ 8)
LOCATI ON: "ﬁ&’é‘%@g“%xi) SEQUENCE DESCRI PT' _ON: S-2C I D NO 3’%“%’%3@%{3 GGG
AAC TGG GCT AAG GCC _':' G GIT GIG ATG CTAgCTC TTT GCC 48 Met Val dy Asn
Trp Ala Lys Val Leu Val Vval Met Leu Leu Phe Ala 1 5 10 15 GGC GIC GAC GGG
CAT ACC CGC GCG TCA GGA GGG GCA GCA GCC TCC GAT 96 dy Vval Asp dy-.H s Thr
Arg Va_ Ser Ay Gy M aNBMEAKER: £D8er Asp 20 25 30 ACC AGG GGC CTT GIG TCC
CTC TTA_ GC CCC GGG TG ERFEAG-AKA2ATC 144 Thr Arg Ay Leu Val Ser Len Pe
Se= Pro Ay Ser (Aarfdrordys |1 e 35 40 45 CAG CTC GTA AAC ACC AAC GGEC AGT
TGG CAC ATC AAC AGG ACTREGHEZT Gat9pciden Leu Val Asn Thr Asa Gy Ser Trp
His Ile Asn Arg Thr R alQCeTi®e H5188 AAC TGC AAC GAC TCC CTC CAA ACA -G
TTC TTT GCC GCA CTA TTC TAC . 240 Asn Cys Asn Aso Ser Leu G = Gy ?he Phe
Al a Al a Leu Phe (JJyr sigoen®: disc8frrddAskA A0VA39.TC AAC TCG TCT 3GA T_C CCA
GAG CGC TTG GCC ACGC TGT 288 Lys His Lys Phe Asn Ser Ser G _y Cys Pro Gu
Arg Leu Al a %?;{C%é @5 %@' G GTOGEAC FUCCKT CCGAES ANGCTTCEEGCER2- - TGGLEGT CCC
CTC ACT TAC ACT;336 “Ariy sk THe B p=t e i;@%‘d 316 B @y Pro Leu Thr
Tyr Thr 100 110 GAG CCT AAC ACGC TCG GAC CAG AGG :C.. T_ _C TGC TGG CAC TAC
GCG CCT 384 GT14 QrePpes Aeh CIecCSaRc App 16C ATe GTCRyeG Aarr Ta@yscTTrps His Tye Al a
Pro 115 - 20 YP5"CCANCEY PET MGFvATF:GFA *@Ec'aS@:l@ 2SOTTRAR3GFG TGC GGT CCA -
GIG TAT 432 Arg Pro Cys y Ile Val Pro“ALa Ser G n Val3°(,ys dy Pro Val

Tyl’ GIT TTG GTT GTIG ATG CTA CTC TTT GCC GGC GTC GAC GGG CAT ACC CGC 142

Val Leu Val Val Met Leu Leu Phe Ala Gly Val Asp Gly His Thr Arg
35 40 45

GTG TCA GGA GGG GCA GCA GCC TCC GAT ACC AGGE GGC CTT GTG TCC CTC 190

Val Ser Gly Gly Ala ala Ala Ser &sp Thr Arg Gly Leu Val Ser lLeu
50 55 60

TTT AGT CCC GGG TCG GCT CAG Ahp ATC CAG CTC GTA AAC ACC AAC GGC 238
Phe Ser Pro Gly Ser Ala Gln Lys Ile Gln Leu Val Asn Thx Asn Gly
63 70 75 -

AGT TGG CAC ATC AAC AGG ACT GCC CTG AAC TGC AAC GAC TCC CTC CRA 286
Ser Trp His Ile Asn Arg Thr aAla Leu Asn Cys Asn Asp Ser Leu Gla
80 85 50 85

ACA GGG TTC TTT GCC GCA CTA TTC TAC AAA CAC AAA TTC RAC TCG TCT 334
Thr Gly Phe Phe Ala Ala Leu Phe Tyr Lys His Lys Phe Asn Sexr Ser

100 105 114

GGA TGC CCA GAG CGC TTG GCC AGC TGT CGC TCC ATC GAC AAG TTC GCT 382

Gly Cys Pro Glu Arg Leu Ala $er Cys Axrg Ser Ile Asp Lys Phe Ala
115 120 125

CAG GGG TGG GGT CCC CTC ACT TAC ACT GAG CCT AAC AGC TCG GAC CAG 430

Gln Gly Trp Gly Pro Leu Thr Tyr Thr Glu Pro Asn Ser Ser Asp Gln
130 1358 140

AGG CCC TAC TGC TGG CAC TAC GCG CCT CGA CCE TGT GGT ATT GTA CCC 478

Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Gly Ile val Pro
145 150 155

GCG TCT CAG GTG TGC GGT CCA GTG TAT TGC TTC ACC CCG AGC CCT GTT 526
Ala Ser Gln Val Cys GLy Pro Val Tyr Cys Phe Thr Pro Ser Pro Val
150 185 170 175

GTG GTG GGG ACG ACC GAT CGG TTT GGT GTC CCC ACG TAT AAC TGC CQG 5711
Val Val Gly Thr Thr &sp Arg Phe Gly Val Pro Thr Tyr Asn Trp Gly

180 185 180
.GCG AAC GAC TCG GAT GTG CTG ATT CTC AAC AAC ACG CGG CCG CCG CGa 622

Ala Asn Asp Ser Asp Val Leu Ile Leu Asn Asn Thr Arxg Pro Pro Arg
1585 200 205



130
GGT
145
CTC
165
TGG
Met

AAC
Ile
CGG
Arg
CTG
Thr

TGT
Val

TTC
Thr

TTC
du
GAC
Arg
CGA
Gn

SEQ ID NO 44

135
480
150
528
170
ATG
180
ATC
195
672
210
720
Tyr
ATG
H s
ACC
Ile
GAA
Al a
AGG GA
Asp
GGG
Thr

140 TGC TTC ACC CCG AGC CCT GIT_ &0 G G GGG ACG ACC GAT CGG TTT

Cys Phe Thr Pro Ser Pro Val Ja. 7a. Gy Thr Thr Asp Jng 23088 dy
1 C CCC ACG TAT AAC TGG GGG GCG AC GAC T CTG ATT
&Zl?a:’g%g %r Tyr Asn Trp Ay A -a A sn Aso Ser Asmoﬁ'%%le Leu
175 AAC AAC ACG CGEG CCG CCG CAA 39CG-CC A -C TGG TTC GEC TGT ACA

576 Asn Asn Thy Arg Pro Pro Arg Gv _s. Trp Phe Ay Cys Thr Trp
85 190 AAT GGC ACT GGG TTC ACC 3?G ACS - GTGGGGGCCCCCCGTGC

624 YLy TPhA-ATHES ARL GG ‘PIABGPro 98 Asn
200 2&@‘&‘9%& "c’!nig‘ﬁ ?ﬁ%\?ﬁﬁﬁ ‘t}%ﬁ % Bo&YACT GAC TGT TTT
Gy Ay Ala @y Asn Asn Thy --a,-- T --- Cys Pro Thr Asp Cys Phe
215 220 TRAGSEAGCCTE GAGEGCH\AST FRCCEHUCCAGK FSCAEGRCTCT GEBLCC TGG

7 Jurté® e \BYOZPoBsRE PETFEPEY 63-)\2%% G5 Rpy &sTET Pro G u Al a
A3 heg Dindd shoSols Glyadt orrTegs hetl nddir 430299240, ACA GFF ACC
GIT GAT TRAGYEGAoTIRE AP sTEh 208 thhryPro Arg Cys Met
Tyr Pf8 Tyr Arg Leu #@p H s Tyr Pr025*245 250 255 TREEC ACT GIC AAC

Phe s Xlo; @i’?@%ﬂ%%%ﬁ ik 23b SRl o oA ac

GCC GCA TGC AAT T16G ACT &G CGI 864 Va|27G u H| S Arg Phe

Al a TTI’ Thr. Ar g 275 280 285 TGI GAC TT.G
et ety § il
Arg Ser els ro 'I_eu Iagb au B3 ACA ACA GGT GAT
CAG ACA CCA TCA CCA CCA TCA CTA A 958 Ser Thr Thr Gy Asp Arg @y
Pro ?%F PBEF rZES;GEfé'ﬁ '{Pé:t %TGGW Q(EFOG’S%EAGI'A@ 9@3 TT¢ IGFIFCRI\/ATPU\I FOR

e Lys Va Gly GILy Val Glu His arg Phe Glu Ala
250 295 300

GCA TGC AAT TGG ACT CGA GGA GAG CGY TGT GAC TTG GAG GAC AGG GAT 858
Ala Cys Asn Trp Thr Arg Gly Glu Avg Cys Asp Leu Glu Asp Arg Asp
305 310 315 .

AGA TCA GAG CTT AGC CCG CTG CTG C—5 TCT ACA ACA GGT GAT CGA GGG 1006
Arg Ser Glu Leu Ser Pro Leu Leau Leu Ser Thr Thr Gly Asp Arg Gly
320 325 330 335

CAG ACA CCA TCA CCA CCA TCA CTA 27 AG 1034
Gln Thr Pro Ser Pro Pro Ser Leu
340
{2} INFORMATION FOR SEQ ID NO: 40:
{i} SEQUENCE CHARACTERIZSTICS:
(&) LENGTH: 343 amino acids
(B) TYPE: aminoc acid
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 40:.

Ile Pro Gln Ala Val Val Asp Met val Ala Gly Ala His Trp Gly val
1 5 10 15

Leu Alz Gly Leu Ala Tyr Tyr Ser Me: Val Gly Asan Trp Ala Lys Val
20 35 3o

Leu Val Val Met Leu Leu Phe Aia Gly vVal Asp Gly His Thr Arg val
35 40 45

Ser Gly Gly Ala Ala Ala Ser Azp Thr Arg Gly Leu Val Ser Leu Phe
50 55 60

Ser Pro Gly Ser Ala Gln Lys Ile Gln Leu Val Asn Thr Asn Gly Ser
65 70 75 80



(i)

SEQUENCE CHARACTERI STICS: (A) LENGTH: 319 amino acids (B) TYPE: am no

acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQSEICE

Leu
Al a
Al a
Arg
Al a
Arg
Pro
Cys
Gn
130
Ay
Leu
Cys
Pro
Pro

Cys

DESCRI PTI %?ES% D NO 44: Net Val Ay Asn Trp Ala Lys VaICTégéjmé?%PVal Net

Leu PHe 510 15 4y Val Asp Gy His Thr Arg Vvl Ay Aa
Ala Ser Asp 20 25 30 Thr Arg Gy LeugVal Ser Leu Phe Ser Pro Ay Ser
GnLys lle 35 40 45 Gn Leu Val Asn Thr Asn Ay Ser Trp His Ile Asn
Trr Ala Leu 50 55 60 Asn Cys Asn Asp 5er Leu Gn Thr Ay Phe Phe Al a
Lau Phe T{P 65 7¢ ¥ B Thy3lajLeyn Pos CPhdsAdar Ser [Secl@dTrCys Pro G u
Leu Ala Ser Cys 85 90°95 Arg Ser Il1e’hsp Lys Phe Ald°Gn Gy Trp Ay
Lau Thr Tyry Jde phel 0 A0Q51dilBhe GlM LPE @i AIRs PBE 29€TeASR- @10 Arg Pro Tyr
Trp Hs Tyr Ala Proeell5 " 120 1251869 Pro Cys A yible Val Pro Ala Ser
Val Cys Gi% Pro l\/aI Té% 7. June 2005 WD 02/055548 PCT/ EP02/ 00219 46
135 140 Gys TheoThi® Pro Serspif VA S%In‘?/ai‘lsp@z? FRALFH "asp Arg Phe
145 150 155 160 Val Pro Thr Tyr Asn Trp Gy a Asn Asp Ser Aso Val
Il e Leu dQIB5Trb76lvlFd AsnTis myrlkr Alg 2Bs esPrser Aeg 26 \G1AsgTrp The Gy
Thr Trp Met 13P80 185 190 A3%¥ Ay Thr Gy PH® Thr Lys Thr Cys Ay Gy
Pro Cys 9 I,.Leu Thr Cys
Thr Asp g%g gﬁgcgirgng%oﬁﬁh%% %E}sl Pﬁ% gggr%yéig@?g%%%gwr Ala arg

d y Ser Gie}‘ ®Hmovaly gvsL @y Pro Val Ty Cys Phe Thr Pro Ser Pro Val Val
. 165 170 175

Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr Tyr aAsa Trp Gly Ala
1890 185 180

Asn Asp Ser Asp Val Leu Ile Leu Asn Asn Thr Arg Pro Pro Arg Gly
185 200 205

Asn Trp Fhe Gly Cys Thr Trp Mer asn Gly Thr Gly Phe Thr Lys Thr
210 215 220

Cy¥s Gly Gly Pro Pro Cys Asn Ils Gly Gly Ala Gly Asn Asn Thr Leu
225 230 235 240

Thr Cys Pro Thr Asp Cys Phe Axrg Lys His Pro Glu Ala Thr Tvyr Ala
245 230 253
Arg Cys Gly Ser Gly Pro Try Leu Thr Pro Arg Cys Met Val His Tyr
260 265 270

Pro Tyr Arg Leu Trp His Tyr Prxo Cys Thr Val Asn Phe Thr Ile Phe
275 280 285

Lys Val Arg Met Tyr Val Gly Gly val Glu His Arg Phe Glu Ala Ala
290 295 300

Cys Asn Trp Thr Arg Gly Glu Arg Cys Asp Leu Glu Asp Arg Asp Arg
305 310 315 320

Ser Glu Leu Ser Pro Leu Leu Leu Ser Thr Thr Gly AsplArg Gly Gln
325 330 335

Thr Pro Ser Pro Pro Ser Leu
340
{2} INFORMATION FOR SEQ ID NO: 41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 945 base pairs
(8) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear
{(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NC



225 230 235 240 Thr Pro Arg Cys Met Val His Tyr Pro Tyr k g Leu Tr? Hi s
Tyr Pro 245 250 255 Cys Thr Val Asn Phe Thr Ile The Lys Val/ g 2085 Tyr
Val Ay G‘{P 260 265 270 Val GQu H's Arg Phe Au Ala Ala C};/s Asn Trp Tn_r
arg Ay AP XRYS875 280 285 Cys Asp Leu G u Asp Arg Asp PSIEREHPOAE 1 | ey
Ser Pro Leu Leu Leu 290 295 300 Ser Thr gthr Gy Asp Arg A-v Gn Thr Pro
Ser Pro Pro Ser Leu 305 310 315 (2) | NFORVATION FOR SEQ I D:NO 45: (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH: 1395 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS. sing-''‘e (D) TOPOLOGY: linear (ii) MOLECULE TYPE:
cDNA (iii) HYP%EE?@?&ESE”N‘%‘ 9ii) ANTI-SENSE: NO (ix) FEATURE: (A)
NAME/ KEY: CDS (B) LOCATION: 1..1392 (ix) FEATURE: (A) NAME/ KEY: nat
pepti de (B) LOCAFR) GRATURE; 1389 gxi) SEQUENCE DESCRI PTI ON: SEQ | D NO 45:
ATG GTG GCG GGG GCC WW%A B¢, CTG GG GGC CTC GCC TAC TAT 48 7 June
2005 WO 02/ 055548 PCT EPOZF06219°%27 Met Val Ala Gy Ala His Tro Ay Val
Leu Ala Ay Leu Alxa rEyrorEyr 1 5 10 15 TCC ATG GIG GGG AAC TGG GCT AAG GIT
TTG GIT GIG ATG CTA CACNREVX@6 m8epedvidde Val Gy Mh Tit Ala Lys Val Leu Val
Val Met Leu Leu Phe 4B 38°PBON:GECO8C GTC GAC GGG CAT ACC CGC GIG TCA GGA
GGG GCA GCA GCC TCC 144 Ala dy Val Asp Ay H's Thr Arg Val Ser dy Ay
Ala Ala Ala Ser B8)4RquENCE DESCRIPTION: S$EQ ID NO: 41:

ATG GTG GGG AAC TGS GCT RAG GTT TIG GIT GTG ATG CTA CTC TTT GCC 48
Met Val Gly Asn Trp Ala Lys Val Leu Val Val Met Leu Leu Phe Ala
1 5 10 15
GGC GTC GAC GGG CAT ACC CGC GTG TCX GGa GGBE GCA GCA GCC TCC GAT 86
Gly Val Asp Gly His Thr Arg Val Ser Gly Gly Ala ala ala Ser Asp
20 25 30
ACC AGG GGC CTT GTG TCC CTC TTT AGC CCC GGG TCG GCT CAQ AAA ATC 144
Thr Arg Gly Leu Val Ser Leu Phe Ser Pro Gly Ser Ala Gln Lys Ile
35 20 45
CAG CTC GTA AAC ACC AAC GGC AGT TGG CaC ATC AAC AGGE ACT GCC CTC 152
Gln Leu Val Asn Thr Asn Gly S=r Trp His Ils Asn Arg Thr Ala Neu
50 55 60
AAC TGC AAC GAC TCC CTC CRa ACXA GGG TTC TT” GCC GCA CTA TTC TAC 240
Asn Cys Asn Asp Ser Leu Glan Tor Gly Phe Phe Ala Ala Leu Phe Tvr
65 70 75 80
BRAR C@C AAp TTC AAC TCG TCT GGA TGC CCA GAG CGC TTG GCC AGC TGT 283
Lys His Lys Fhe Asn Ser Ser Gly Cys Pro Glu Arg DLeu Ala Ser Cys
85 920 95
CGC TCC ATC GAC AAG TTC GCT CAG GGG TEE GGT CCC CTC ACT TAC ACT 336
Arg Ser Ile &sp Lys Phe Ala Gla Gly Trp Gly Pro Leu Thr Tyr Thr
100 145 i1¢
GAG CCT AAC AGC TCG GAC CAG AGG CCC TAC ‘TGC TGG CAC TAC GCG CCT 384
Glu Pro Asn Ser Ser Asp Gln Arg Pro Tyr Cys Trp His Tvr Ala Pro
115 120 125
CGA CCG TGT GGT ATT GT2 CCC GCG TCT CAG GTC TGC GGT CCA CTC TAT 432
Arg Pro Cys Gly Ile Val Pro Ala Ser Glm Val Cys CGly Pro vVal Tyr :
130 135 140
TGC TTC ACC CCG AGC CCT GTT GTG GTC GGE ACG ACC GAT CGG TTT CGT 480
Cys Phe Thr Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe Gly
145 . 150 155 160
GTC CCC ACG TAT AAC TGG GGG GCG AAC GAC TCG GAT GIG CTG ATT CTC 528
Val Pro Thr Tyr Asn Trp Gly Ala Bsn Asp Ser Asp Val Leu Ile Leu
165 170 175
ARC AAC ACG CGG CCG CCG CGA GGC AAC TGG TTC GGC TGT ACA TGEC ATG 376

Asn Asn Thr'Arg Pro Pro Axg Gly Asn Trp Phe Gly Cys Thr Trp Mec
180 185 190



GAT ACC AGG GC CTT GIG TCC CTC TTT AGC CCC GGG TCG GCT CAG _AAA 192  Asp

Thr Arg Gy Leu Val Ser Leu Phe Ser Pro Ay Ser Ala G n Lys G8ne22086 ATC
CAG CTC GF@%@EC AAC GGEC AGT TGG CAC ATC AAC AGG ACT e dn
Leu Val M Hr n dy Ser Trp His Ile Mh Arg Thr Al a 65%1%@%%621%6 AAC
TGC AAC GAC TCC CTC CAA ACA GG TTC TTT Ggg& GCA CT?. TTC 288 Leu Asn Cys

WMh Asp Ser Leu A n Thr Gy Phe The Ala Ala Len Phe 85 90 95 TAC AAA CAC
AAA TTC MAC TCG TCT GGA TGC CC__ GAG CGC TTG GCC AGC 336 Tyr Lys Hi s Lys

Phe Mh Ser Se %{E: &é]&ﬁAr Ir: u @I%?Ser %00 c1;05 110 T‘EGT CGCG ;I"CC ATC
GAC MG TTC G GGIEIT G XDEEITAS Tacieal® B iser 11%0asp
Lys She Ala A n Ayi13sp Ay Pro Lewodhr Tyr 115 1205125 ACT GAG CCT AAC ACC
TCG GAC CAG AGCG CCC TAC TGC TGG CAC TAC GCG 432 Thr @u Pro Asn Ser Ser

S ot 6o e SRl 5 B B R A B g eray e vl

Pro Ala Ser Gn Val Cys Ay Pro Val 145 150 155 160 TAT TGC TTC ACC CCG
AGC CCT GIT GES CIGCUGEGAAGSE ACC TGATCCAGA TIRT &28CT Tge @y sTARhEIGThr  Prigo Ser
Pro Val Val V&2 &5 ThFiaaia A& TaF GHPHET 195 %l‘%(fql@éy "EETTBTEEIC0C ACG TAT
AMC TGG GGG AAC GAC TCG GIG CTG ATT 576 Gy Val Pro ThrTyr Asn Tip
Ay Ala M AspcfSert Asp téalart ewr Iche Th80:cd 8% 120 cTE€RG: AAC BABCG-ACG CCGs€CG CCG
CGA GGC AAC T&S TICAOGCYT &F: XA FTEGYE 20 v -Ad/u Asn HERrTyArgroPro Pro Arg
Gy Asn Trp Phe Ay Cys THF Trn 195 200 208 ATG AAT GGC &ET GGG TTC-ACC AAG .
ACG TGT GGG Cife &6CetlChmd @he AAC 26 Zre MBE A8 el a THE dobYecEhgscThr Ly Thr
Cys Ay Ay Pros Proveyssdigae 246 124 $h2 20s ARC 66666 GaL @& RAC ?AC ACC TTG
ACC TGC CCC ACT GAC TGFeTT 720 Ille Q% Ay Ala Ay A Asn Thr Leu Thr Cys

Pro Thr Asp Cyg; Be:223:2 D c88 Qca G PGl %a%‘i% CC TAG. GC
AGA TCC GO 05 RECROR e TR A 0 ﬁ%ﬁé@%%ﬁa@l Ty AR Arg
Cys Ay Ser Ay Pro2T p 245 250 25380 285

TGT GAC TTG GAG GAC AGG GAT AGA *CR GAG C2T AGC CCG CTG CTG CTG 912
Cys Asp heu Glu Asp Arg Asp Arg Ser Glu Lew Ser Pro Leu Leu Leu

290 295 300
TCT ACR AC2 GAG TGG CAG AGC TTA 277 AAT oG 943
Sex Thr Thr Giu Trp Gia Sar Leu Ile Asn
308 310

{2} INFORMATION FOR SEQ ID NQ: 42:
{1} SEQUENCE CHARACTERISTILS:
{A) LENGTH: 314 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYDE: protein

{xi) SEQUENCE DESCRIPTION: SZQ ID NO: 42:

Met Val Gly Asn Trp Ala Lys Val Leu Val Val Met Leu Leu Phe Ala
1 5 10 15

Gly val Asp Gly His Thr Arg Val Ser Gly &Iy Ala 3Ala Ala Ser Asp
20 25 30

Thr Arg Gly Leu Val Sexr Leu Phe Ser Pro Gly Ser Ala Glan Liys Ile
35 40 45

Gln Leu Val Asn Thr Asn Gly Ser ‘Trp His Ile Asn Arg Thr Ala Leu
50 55 680

Asn Cys Asn Asp Ser Leu Gln Thr Gly Phe Phe Ala Ala Leu Phe Tyr
65 70 75 80

Lys His Lys Phe Asn Ser Ser Gly Cys Pro Glu Arg Leu Ala Ser Cys
85 ] 95



7 June 2005 WO 02/055548 PCT/ EP02/ 00219 48 CTG ACA CCT AGG TGI ATG GIT

CAT
Tyr

ATC ©
?he
GCA
Asn
GAG
Leu
CCcC
Cys
CTC
H s
CCG
Val

CIT
Leu
ATA
Al a
GCG
Al a
TTC
Cys
TAC
Al a

TAC
Pr o

Lys
TGC
Trp
CTT A
Ser

TGT
Ser

CAT
Gn
GIT
Val

CTC
Leu
CGCT
Gn
GCG GCC
Al a
TGT
Al a
GCC
Phe

CCA TAT AGG CTC TGG CAC TAC 816 Leu Thr Pro Arg Cyd Juse 209p Hi s

T u TimH s Tyr 260 265 2700 CCC TGC ACT

Mok 1 N 0 e aon 864 Pr s Cys Thr Val PGB 2O

“Val Arg Met Tyr Val Gy 275 280 285 GGC GIG GAG CAC AGG TTC GAA GCC
ANT TGG ACT CGA GGA GAG 912 GIyVaIGIqusArgPheGIuAIa _a Cys

Th 2 95 0 C TTG GAG GAC AGG GAT =GA TCA
r %%Fé’t‘r% gﬁg ¢ g g’ln Tfpe %ﬁ’“&%‘b%&? S du

Ao ?_g Ser
Pro | ea Leu 305 310 315 320 CTG TCT ACA ACA GAG TGG CAG ATt ? CTG
TCC ToIC BECACECYE 49081n Rey PBefyrThys Thy BG dvdrpa Gn tie Len Pro
Phe Thr Thri¥eu 325 330 33%2° CCG GCC CTA #&C ACC GGC CTG ATC CG C
CAG Ahe ATGRTE OGN 0560 RED A @111—%'1 L GIhrper){lGLﬁP lie Hs Leu
Asn || e Mal Asp 340 3451350 GIG GTA GGG =CG
GIC TCC CT_T GIC ATC 1104 Vval GlnT LeuTrGI Val Gy Ser Al a
Ser RRgT TH7| BFo38% ? VaFalnfal FasTEnET ATP 6?%:”@7@ TG C=C =~ C
CTG GAC GCG CcC 2 Lys Trp Gt Tyr Val Leu Lau Len ?e Leu

Al a Asd Poari2styr 8st) T3y 518380 ACrd(GBe5a6p TEC ndd Ard @au ATG ATG CO CTG

CAA GCT GAG GCC 1280 Ile Cys Al &Cys Leu Trp MEAsMen Leu Leu lle
Ala @ Ay 3 coom) G GIC CTC AT

%%%c%éte%%%@f’go% LT oh Ty VAT Lau Pan Al a
Val Ala Ay Ala 405 410 415 CATGGCACTCTTTCCTICCTTGTGTTC

GCT GeE FeGY Ae WRCTI2065 ™M SvChly Fhw PreqrSevs Phe Lau Val Phe Phe
Ala Trp Tyr'®le 420 425 430°° AAG GoC AGG @G GTC CCT GGT GCG GCA

TTC TAY d35GuGTEy TEda 184 4nr bys 63 ¥yPbeh EBM a¥alc, Pr-8- Gy Ala Ala Tyr
Tarr G y1Val Trp 435 4401%45 220

Lys His Pro Glu Ala Thr Tyr Ala
225 230

Arg Cys Gly
235

Ser Gly Zra Trp Leu

Thr Pro Arg Cys Met Vél

245

His Tyr Pro Tyr Arg Leu Trp
250

His Tyr Pro

Cys Thr

Val Glu

Cys Asp
290

Ser Thr

Val Asn Phe Thr Ile Phe

260

His Arg Phe Glu Ala aAla

275 280

Leuw Glu Asp Arg Asp Arg
295

Thr Glu Trp Gln Ser Leu

Lys Val Arg Met Tyr Val
265 270

Cys Asn Trp Thr Arg Gly Glu Arg
285
Pro

Ser Glu Leu Ser

300

Ile Asn

305 310

{2} INFORMATION FOR SEQ ID NO: 43:

(i} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 961 base pairs
(B} TYPE: nucleic acid
{C}) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA

{iii) HYPOTHETICAL: NO
{iii}) ANTI-SENSE: NO

FEATURE:
(A) NBAME/KEY: CDS
{B) LOCATION: 1..958

{ix}

FEATURE:
{A) NAME/KEY: mat_peptide

{ix)



CCG CTG CTC CTG CTT CTG CTG GCC TTA CCA CCA CGA GCT TAT GCC TAGIT. AA 1395

Pro Lau Leu Lea Leu Leu Leu Ala Leu Pro Pro Arg Ala Tyr Al a 488e4095460

(2)

Leu
Leu
Ser
Ser
Trp
Thr
dy
Al a
Asp
Ile
Thr
Pro
Asa

| NFOR
LENGTH: 4

Al a
Val
Ay
Pro
H s

Ay
Val

Ay
Ay
Ile
Phe
Pro

n dy

Arg
Pro
Ser
Tyr
Thr

Sk

n

LeuAIaTrT 151015 Ser Met Val @Ay Asn Trp Ala Lys Val
U PHETPE 55939
Met Leu L S Ala Gy Val Asp Gy His Thr Arg Val
Ala Ala Ala Ser 35 40 45 Asp Thr Arg Gy Leu Val Leu Phe
Ser Wia FEOvENCY DESEGAPEDN6G=: |dbendd 48:Leu Val Asn Thr Asa Ay Ser
%ﬁgagg% hr, Ala 685 10 Zn5_§,~0 mLeuGAsn S Asa As Ser Leu Gn
3ay BAFE g}i ,y (5 g5 Tyt l;'i% {g Iﬁ’g Asa S&f Ser
Gu Arg lf)I oo er .£1'e*Asp Lys Phe
Trp Ay Pro Leu Thr Tyr 115 120 125 Thr G u Pro Asa Ser
EG ﬁu GTC Ag CH!%CI N §6%4 3066 £85 GLAGCC PCO GAFg Pro Bys Ay
X Gy WA VAPPEE A GT4se 25 A§E§QEG’GP Tyr Cys Phe
Pro Val Val VaI Ay Thr Tin Asp Arg Phe 1 170 175 dy Val
ARS8 EFﬁp3$G %’Wﬂ@ ESacws prSeec ASp ci¥alrcd &uT Iche 224808185 1964 Leu
Arg PP IpruAY BTy L%SQ“ETF PHfe S&Y ferpda Thr 1¥s 312195 200 205
CAG CTC GTA AAC ACC AAC GGC 3AGT TEG CAC ATC AAC AGE ACT GCC CTG 192
Gln Leu Val Asn Thr aAsn Gly Ser Trp His Ile Asn Arg Thr Ala Leu
50 55 60
AAC TGC RAC GAC TCC CTC CAA 3CX 3GG TTC TTT GCC GCA CT2 TTC TAC . 240
Asn Cys Asn Asp Ser Leu Glz Thr 51y ®he Phe Ala Ala Leu Phe Tyr
65 70 75 ' . 80
AAA CAC ARA TTC ARC TCG TCT 33 T2C CCA GAG CGC TTG GCC AGC TGT 288
Lys His Lys Phe Asn Ser Sar Glv Ivs Dro Glu Arg Leu Ala Ser Cys
85 o0 95
CGC TCC ATC GAC AAG T7C GCT ZiG 333 TGG GGT CCC CTC ACT TAC ACT 33s
Arg Ser Ile Asp Lys Phe Ala 21z 2Zlv¥ Trp Gly Pro Leuy Thr r Thr
100 223 110
GAG CCT AAC AGC TCG GAC CAG GG IT0 TAC TGC TGG CAC TAC GCG COT 384
Glu Pro Asn Ser Ser Asp Gin Arz 3x5 Tyr Cys Trp His Tyr ala Pro
115 223 125
CGA CCG TGT GGT ATT GTA CCC 305 TCT CaG GTG TGC GGT CCA GTG TAT 432
&rg Pro Cys Giy Ile Val Pro ila Ser Gin Val Cys Gly Pro Val Tyr
130 135 140
TGC TTC ACC CCG AGC CCT GTT GTC GTG GGG ACG ACC GAT CGE TTT GGT 480
Cys Phe Thr Pro Ser Pro Val Val 72l Gly Thr Thr Asp Arg Phe Gly
145 150 155 160
GTC CCC ACG TAT AAC TGG GGG GCZ 23C GAC TCG GAT GTG CTG ATT CTC 528
Val Pro Thr Tyr Asn Trp Glvy 21a sn Asp Ser Asp Val Leu Ile Leu
165 170 175
ARC AAC ACG CGG CCG CTG CGX SGC AXC TGG TTC GGC TGT ACA TGG ATG 576
Asn Asn Thr Arg Pro Pro Arzg 3Ly Asn Trp Phe Gly Cys Thr Trp Met
180 Z33 190
ART GGC ACT GGG TTC ACC ARG 3C3 57 GGG GGC CCC CCG TGC AAC ATC 624
Asn Gly Thr Gly Phe Thr Lys Tar Tys Giy Gly Pro Pro Cys Asn Ile
195 209 205
GGG GGG GCC GGC AAC AAC ACC TTG ACC TGC CCC ACT GAC TGT TIT CGG 672
Gly Gly Ala Gly Asn Asn Thr Lsu Thr Cvs Pro Thr Asp Cys Phe Arg
210 213 2290 '
AAG CAC CCC GAG GCC ACC TAC GCZ AGY TGC GGT TCT GGG CCC TGG CTG 720

0 aci ds

SE&R SEQ I D NG 46:

(i) SEQUENCE CHARACTE
(B) TYPE: ami no acid (D) TOPOLOG
MOLECULE TYPE: protein 7 June 2005 WO 0244055548 PCT/ EP02/ 00219 49 (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 46: Met Val

Ala Ay Ala Hs Trp Ay Val

POV

pz(1(”)



Met Asa Gy Thr Ay Phe Thr Lys Thr Cys Gly Gy Pro Pro Q/s Asa 210 215 220
lle dy Ay Ala Ay Asa Asa Thr Lau Thr Cys Pro Thr Asp Cys Pf‘r@ 2§98 230
235 240 @ggzk&/s Hs Pro Qu Ala Thr Tyr Ala Ara Cys Ay Ser ¥{Pro Trp
245 250 289 HQP®hr Pro Arg COys Met Val His Tyr Pro Tyr ACJHEHRY His
Tyr 260 265 270 Pro Cys Thr Val Asa Phe gghr 1l e Phe Lys Val Arg Met Tyr
Val Ay 275 280 285 dy Val Glu Hs Arg Phe Qu Ala Ala Cys Asa Trp Thr

Arg Ay GQu 290 295 300 Arg P Leu Gu Aso Arg Asp Arg Ser Ju-Lau
Ser Pro Lau LEH *80¥°3%y @%ngwAmﬁ@ 20051y W& 02V 655348 LECT/ EP02/ 00219
50 Lau Ser Thr " Thr Qu Trp nlle Lau Pro Ser Phe Thr %fhr Lau 325 330

335 Pro Al a AcawcBesccTiur Goycirachr t& bis thedodicse Gud cASAad lcec Val  Asgs 340
345 350 Val TBrrP=Pyirgleus Mapr vad §isVadr @&o THerrdllen Vap HaltySero Lau Val |le
355 360 365 Lys Trp Gu T$4° Val Lau Lau B&U Phe Lau Lau?B®in Ala Asp Al a
Arg 370 375 @80icr! &R LSt &cQie LAUAIL ETJ'V%&G 1@‘&’%@&4 g Ala dp Ala
A u Ala 385 R390rh39=1400 rrAl thrlale ehadlnASHal by W ky # Ala Ala Ala
Val Ala Ay Al a 405 411)50415 Hs Ay Tér Leu Ser Phezi@mu Val Phe Phe Cys

Ala Ala Trp 5.430 L L V. a ALa Tyr
Al a Phe Tyr Ei? Iﬁrgg G‘% %cé% ?ﬁggs %.GG Eﬁ%@? ﬁul‘% Lau 3\?461 Lau
Pro Pro Arg Ala Tyrz278l a 450 435 468g0 ﬁ) I NF Tl OR SEQ T-D NO 47:

(1) SEQUENCE CHARACTERI STl CS: (@ LENGTH 2082 base pairs g‘B TYP
nucl ei.c aci d TTG GAG GAC AGG GAT AGA TCA GAG CTT AGC CCG ke tre cre

Asp Leu Glu Asp Arg Asp Arg Ser Glu Leu Ser Pro Leu Leu Leu

290 295 300
TCT ACA ACA GGT GAT CGA GGG CAG ACA CCA TCA CCA CCA TCA CTA A 958
Ser Thr Thr Gly Asp Arg Gly Gln Thr Pro Ser Pro Pro Ser Leu
305 310 315
TAG 961

(2) INFORMATION FOR SEQ ID NO: 44:
(1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 319 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Met Val Gly Asn Trp Ala Lys Val Leu Val Val Met Leu Leu Phe Ala
1 5 10 15

Gly Vai Asp Gly His Thr Arg Val Ser Gly Gly Ala Ala Ala Ser Asp
20 25 30

Thr Arg Gly Leu Val Ser Leu Phe Ser Pro Gly Ser Ala Gln Lys Ile
35 - aQ 45

Gln Leu Val Asn Thr Asn Gly Ser Trp His Ile Asn Arg Thr Ala Leu
50 55 60

Asn Cys Asn Asp Ser Leu Gln Thr Gly Phe Phe Ala Ala Leu Phe Tyr
65 70 75 80

Lys His Lys Phe Asn Ser Ser Gly Cys Pro Glu Arg Leu 3la Ser Cvs
85 90 95

Arg Ser Ile Asp Lys Phe Ala Gln Gly Trp Gly Pro Leu Thr Tyr Thr
168 105 110

Glu Pro Asn Ser Ser Asp Gln Arg Pro Tyr Cys Trp His Tyr Ala Pro
115 - 120 125

Arg Pro Cys Gly Ile val Pro Ala Ser Gln Val Cys Gly Pro Val Tyr



(G STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE. cDNA

(iii) HYPOTHETICAL: NO (iii) ANTI-SENSE: NO (ix) FEATURE: 7(-MneNBRE/ KEY:
CDS (B) L - .1..2079 (ix) FEATURE: (A) NAME/ KEY: nat ' (B)
LOCATI ON: %ﬁﬂéﬁ%%‘s(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 43”:%105% GGT AAG
GTC ATC GAT ACC CTT ACA TGC GGC TTC GCC @AC CTC 48 Asn Leu Gy Lys Val lle
Asp Thr Lau Thr Cys Ay Phe Ala Asp Leu 1 5 10 15 GIG GGG TAC ATT CCG CTC
GIC GGC GCC CCC GTA GGG GCC GCTugCC AGG 96 Va1I4OGy Tyr Ile Pro LauVal dy
Ala Pro Lau Ay Ty Ala Ala Arg™20 25 30 7 June 2005 WD 02/055548

PCT/ EP02/ 00219s rhd 166 Fer Qo A TvGalF¢ MOGHOGie G{AC GGC G G AAC
TAT GCA 144 1My a Leu Ala Hi sk5@ y Val Arg ValsiLeu A u Asp Gi§0 Val Asa Tyr

Al a 35 40 45 . NT TT TGC TCT’,TTC JCT_ATC TTC CTC TTG OCT
TG 102 Thr Y S AGE B0 R R S E R A G (A Bhals B Lea Ala Lea 50

55 60 CTG TCC TGT CTG ACC GIT CCA OCT TCC OCT TAT GAA GIG CGC AAC GTIG 240
Leu Ser Cys BewuaAFhfhy/dky Pro HcarrSeflyAlsa TeprPhE Giv\Vats RrgTasiet/al 65 70 75 80
TCC GGG ATG TAC CAT GF? ACG AAC GAC T¥E TCC AAC TCA BEC ATT GIG 288 Ser
Ay Met Tyr Hisg lThrTl@E. hsa ﬁ%%bgﬁr% %l?egros_g;ro seAé{faIIlt_BS 90 95 TAT
GAG GCA GOG GAC ATGHATC ATG CAC Ao GC Gfs TGC 336 Tyr Gu
Ala Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro Cys 100 105 110 OIT
COG GAG AAC ARCSTCHTEY éer *reCREGs GFA WG eTiiiAse €ocP o884 Val Arg

G u Asn Asn Ser “Ser Arg Cps Trp Val Ala Leu Thi Pro Thr 115 120 125

Lys His Pro Glu Ala Thr Tyx Ala Arg Cys Gly Ser Gly Pro Trp Leu
225 230 2335 240

Thr Pro Arg Cvs Met Val His Tyr 2ro Tyr Arg Leu Trp His Tyr Pro
245 250 T 255

Cys Thr Val Asn Phe Thr Ile Phe nys Val Arg Me: Tyr Val Gly Gly
260 265 270

Val Giu His Arg Phe Glu Ala Ala Cvys Asn Trp Thr Avg Gly Glu Arg
275 280 285

Cys aAsp Leu Glu Asp Arg Asp Arg Ser Glu Leu Ser ?ro Leuw Leu Leu
290 295 300

Ser Thr Thr Gly Asp Arg Gly Gln Thr Pro Ser Zrs Pro Ser Leu
305 310 313

(2} INFORMATION FQR SEQ ID NO: 45:
(i) SEQUENCE CHARACTERISTICS:
{&) LENGTH: 1395 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO
{iii) ANTI-SENSE: NO
{ix) FEATURE:
{A) NMAME/KEY: CDS
(B} LOCATION: 1..1392
{ix} FEATURE:
(A) NAME/XEY: mat_peptide
{({B) LOCATION: 1..1389%
{%l) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

ATG GTG GCG GGG GCC CAT TGG GGA GTC CTG GLG GGT CTC GCC TAC TAT 438



CTC GCA OCT AGO AAC GCC AGC GIC CCC ACC ACG ACA ATA CGA CGC CAC 432 Leu
Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg Hi s A18me2085140 OTC
GAT TTG C;’FU % GCG GC- OCT TTC T_GI TCC OCT_ ATG TAC Val Asp
Leu Leu Va g@ﬁ a Ala A a Phe Cys Ser Ala Met Tyr Val 1@?‘%‘%@%9160
GGG GAC CTC TGC GGA TCT GIC TTC CTC GIC T@C CAG CTG TT_C ACC ATC 528 dy
Asp Leu Cys Ay Ser Val Phe Leu Val Ser A n Lea Phe Thr lie 165 170 175

TCG CCT CGC T a1 G_ CAl cC 1. TGC TCA ATC TAT 576 - Ser
Pro Arg Arg ﬁ%’ ‘%ﬁum%ﬁgyog[% gl;'r FrpAsglayG@?%I ¥: r‘?f‘A &Y 3P AR YTy 180 185 190

CCC GEC CAC ATA ACG OCT CAC COT A*_G OCT TOG GAT ATG ATG ATG AAC 624 Pro
Ay His Ile THC &9CTY SCcAMT MR GIY AAT GPET ASP GRBICTEBEG Mah GASITTIO5 2009205 TOG
TCG CCT ACA AGS WEC'ETEIGHE BradicctyThg ém%#@%@s%;gg 'GEARB72 Trp Ser
Pro Thr Thr Ala Leu Val O\/aI Ser Gn Lel Leu Arg Ile Pro 210 215 220 CAA COCT
OTC GIG GAC AXGC GIrGBCaAcCEE SECACATeT O EBAGET Ge€ e @Sk ct2Gccd N Abgy Val

Val Asp Met VAR Hvaval §soAFly FssTHY praQvyl Vet Ghelalada 225 28235 240 GGC
CTC GCC TAC TAT TCC *ATG GTG GGG A. C*f0G OCT AAO OT#STTG OIT 768 4 y Leu
Ala Tyr Tyr Seir Met addabecQd HfATdd Prirdr b¥S c¥@lgek 8le \V@h 2452250 2535, GTG
ATG CTA CTC TP GECgAA vl GACs&CHaCAle ASCPEOG1oker BGA dBAy916 Val Met
Leu Leu Phe Ala Q% Val Asp Gy HMis Thr Arg Val §Ger Gy 260 265 270 GGG

GCA GCA GCC TGe %Tcﬁ%aﬁ %ﬁge G JE&,CC%Q A& gé4_Gly Ala
Ala Ala Ser Adp diArLaY ¢:1GH avak1,Sek, b8arEhaT %2@&9%.& libe 20% WO

02/ 055548 PCT/6EP02/ 00219 52 @75 280 285 GGG'ICG GCT CAG AMBATC CAG CTC GTA
AAC ACC AAC ?‘; TTC§CC§§ %chﬁ?@ Ser Al %mGI DEAL s(gé%ec@?épﬁkeu \(%!%ﬁsn
Thr Asn Gy Sel abhpedd a2 ] X%iﬁé?@@%c = & CT C GAC
TCC CTC CAA ACA GGG TTC 9G8 116 ASH Arg ginr Al [au ASneeys Asn Aso Ser
Leu A n Thr Gy Phe 305 310 315 320

TAC ARA CAC AAA TTC AXC TCG TCT GGA TGC CCA GAG CEC TG GCT AGC 336
Tyr Lys His Lys Phe asn Ser Ser Gly Cys ?ro Glu Arg Leu Ala Ser
Loo 105 L0
TGT CGC TCC ATC GAC AAG TTC GCT CAG GGG TGE GGT CCC CTC ACQT TAC 384
Cys Arg Ser Ile Asp Lys Phe Ala Gln Gly Tro Gly DPro Lev Thr Tyr
115 120 125
ACT GAG CCT AAC AGC TC3 GAC CAG AGG CCC TaC TGC TGG CAC Tal GCG 432
Thr Glu Pro Asn Ser Ser Asp Gln Arg Pro Tyr Cvs Trp His Tvr Ala
130 135 140
CCT CGA CCG TGT GGT ATT GTA CCC GCE TCT CaG T4 TGC GET CCA GTG 480
Pro Arg Pro Cys Gly Ile Val Pro Ala Ser Gla Val Cys Gly Pro val
145 150 1335 160
TAT TGC TTC ACC CCE AGC CCT GTT GTG GTG GGG ACG ACC GAT CGEE TTIT 528
Tyr Cys Phe Thr Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Phe
165 170 73
GGT GPC CCC ACG TAT AAC TGG GGEC GCG AAC GAC TCG GAT GTG CTG ATT 576
Gly Val Pre Thr Tyr Asn Trp Gly Ala Asn Asp Ser Asp Val Leu Ile
180 185 190
CTC AAC AAC ACG CGG CCG CCG CGA GGC AAC TGG TTC GGEC TGT ACA TGG 624
Leu Asn Asn Thr Arg Pro Pro Arg Gly Asn Trp Phe Gly Cys Thr Txp :
195 200 205
ATG AAT GGC ACT GGG TTC ACC AAG ACG TGT GGG GGC CCC CCG TGC AAC 672
Met Asn Gly Thr Gly Phe Thr Lys Thr Cvs Gly Gly DPro Pro Cvs Asn
210 215 220
ATC GGG GGG GCC GGC aAAC AAC ACC TTG ACC TGC CCC ACT GAC TGT TTT 720
Ile Gly Gly Ala Gly 3sn Asn Thr Leu Thr Cvs 2ro Thr Asp Cvs Phe
225 230 235 240
CGG AAG CAC CCC GAG GCC ACC TAC GCC AGA TGC GGET TCT GGG CCC TGE 768

Arg Lys His Pro Glu ala Thr Tyr Ala Arg Cys Gly Ser Gly Pro Trp
245 250 255



TTT
Al a
GAG
Arg
GGT
Pro
TGG
Hi s
GGT
Pro
ACC
Asp
GAT
Val

GGC
Cys
CCG
Cys
TGT
Phe
GGG
Pro
TGG
Hi s
TAC
Val

GCC GCA CTA TTC TAC AAA. CAC AAA TTC AAC TCG TCT GGA TGC CCA 1008 Phe

Ala Leu Phe Tyr Lys His Lys Phe Asn Ser Ser @y Cys Pro 3humed§5335
CGC TGI CGC TCC ATC GAC AAG TTC CGCT CAG
Leu %ﬁssé% Arg Se-- Ile Aso Lys Phe Ala G n @ Gﬁ&@é’%&‘g% 350
CCC CTC ACT TAC ACT GAG CCT AAC ACC T48G GAC CAG AGG CCC TAC 1104 dy
Leu Thr Tyr Thr Glu Pro Asn Ser Ser Asp G n Arg Pro Tyr 355 360 365 TGC
CAC TAC CGCG CCT CGA CCG TGT GGI' ATT GTA CCC GCG TCT CAG 1152 Cys Trp
Tyr a P g il %5 75 38 G TGC
CCA GTG TAL %ﬁ%&ﬁ 8&%5?@%&2“ s %@%&ﬁ%ﬁ 2l 6STGI Gy
Val Tyr Cys Phe TheePro Ser Pro Vaes Val Val Ay 285 390 395 400
GAT CGG TIT GGT GTC CCC ACG TAT A,g\g: TG GGG GCG AAC GAC 1248 Tglr Thr
Arg Phe cg;; % E& o ng%,}é{s%r ﬁ% 810 418°% TCG
GIG CTG A ?? 296 Ser Asp
Leu Ile Leu Asn Asn Thr Arg Pro Pro Arg Ay Asn Trp 420 425 430 TTC
TGT ACA THES BRFGHRATAGEES ATT CECELCTTRS AGCAANCEAGSE TET ae85GA344 Phe dy
Thr Trp NBY ‘{@3@@ EorRYT &Y SPhéteriir® £y Aﬂ*h#@?%féf% GABFM40 445 GGC CCC
TGC AAC ATC GGGGCCGGCAACAACACCTT ACC TGC 1392 Gy Pro Pro
Asn |l e Gor tErycsl ardGeye Asn ads paThes e clhertpsc 460 4651460 CCE&ACT GAC
TTT CGG ﬁ&? CACECEGART ERICMHCEITTAY wGAEAEfT(%f FA405eu I—'ﬂreg Thr Asp Cys
Arg Lys Pro Gu Ala Tht Tyr Ala Arg&s 465 470 4752480 GGT TCT
CCC TGG Che A AGCIcAGks T6 oA &Gt €AT 1dAecEGhc 7T 8488¢c Gy 158 Ay
Trp Leu TFen Rrorhar gnCpdu Med cMalkldis: Pyg CP Ged ke 485 80495 AGG CTC
CAC TAC CCC TGC ACT GFe& AAC TTC ACC AT TTC AAG GIT?3#836 Arg Leu Trp
Tyr Pro Gys JrefakeAste G&L hxc ke cF@%xHéﬁe Vab 20QreQac510 (65 ATG
GIG GGG G A3kG oA Chkr GECulEoA1d Gen AA vh284p Arg Met Tyr
Gy Ay Val Gu H 8i4Arg Phe Glu AB@AIa Cys Asn 385 520 525

GTG CAA TAC CTG TAC GGT GTA GGG —CG GCG GIT QTC TCC CTT GTC ATC 1104

Val Giln Tyr Leu Tyr GLy Val Giy Ser ala Val Val Ser Leu Val Ile

355 360 365
AARA TGG GAG TAT GTC CTG TTG CTC T7C CTT CTC CTG GCa GAC GCG CGC 1152
Lys Trp Glu Tyr Val Leu Leu Leu Phe Leu Leu Leu Ala &sp Ala Arg
-370 375 30

ATC TGC GCC TGC TTA TGG ATG ATC CTG CTG ATA GCT CAR GCT GAG GCC 1200

Ile Cys Ala Cys Leu Trp Mer ¥Mer Leu Leu Ile Ala Gln Ala Glu Ala

385 390 395 400

GCC TTA GAG AAC CTG GTG GIC CTC AAT GCG GCG GCC GTG GCC GGG GCG 1248

Ala Leu Glu Asn Leu Val Val Leu Asn Ala Ala Ala Val Ala Gly ala

405 410 415
CAT GGC ACT CTT TCC TTC CTT GTG TTC TTC TGT GCT GCC TGG TAC ATC 1286
His Gly Thr Leu Ser Phe Leu Val Phe Phe Cys Ala Ala Trp Tvr Ile
420 425 _ 430
ARG GGC AGG CTG GTC CCT GGT GCG GCA TAC GCC TTC TAT GGC GTG TGG 1344
Lys Gly Arg Leu Val Pro Gly Ala ala Tyr Ala Phe Tyr Gly Val Trp
435 440 445

CCG CTG CTC CTG CIT CTCG CTG GCC TTA CCA CCA CGA GCT TAT GCC TAGTAA 1395
Pro Leu Leu Leu Leu Leu Leu 2la Deu Pro Pro Arg Ala Tyr Ala
450 455 460

{2) INFORMATION FOR SEQ ID NO: 46: -
{i} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 463 amino acids
{B) TYPE: aminoc acid
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein



TGG ACT CGA GGA GAG CGT TGT GAC TTG GAG GAC AGG GAT AGA TCA GAG 1632 7 June
2005 WO 02/ 055548 PCT/ EP02/ 00219 53 Trp Thr Arg Ay G u Afglung20880 Leu
G u Asp Akl fsissiizd Ser du 530 535 540 CTT AGC CCG CTG gE%ﬁéﬁo ACA
ACA GAG TGG CAG ATA CTG CCC TGT 1680 Leu Ser Pro Leu Leu Leu Ser r Thr
Gu Trp An lle Leu Pro Cys 545 550 555 560 TCC TTC ACC ACC CTG CCG GCC
CTA TCC ACC GGC CTG ATC CAC CTC CAT 1728 Ser Phe Thr Thr Leu Pro Ala Leu
Ser Thr Ay Leu Ile H's Leu Hi's 565 570 575 CAG AAC ATC GIG GAC GTG CAA -
TAC CTG TAC GGT GhA et E@ectha fpldy: 14=66:p @.ngdsn 11 e Val Asp Val A n Tyr
Leu Tyr Gy Val Ay Ser Ala Val 580 585 590 GIC TCC CIT GIC ATC AAA TGG
GAG TAT GIC Cfes THRGBTEYTHE &FT e ClY8R4 Leyala Gdy Nee plydlyr|Tve Lys Trp Qu
Tyr Val Leu Leu Leu Phe Lel Leu 595 600 608 CTG GCA GAC &G CGC ATC TGC GCC
TGC TTA TGG A3L AkGrLT&E Al AR 2187 s a8Uef 131 ASD Ak 3 Gul b Cys Ala Cys
Leu Trp Met Met Leu Lewd | e 610 615 62@5GCT CAA GCT GAG GCC GCC TTA GAG AAC
CTG GIG GIC CFe BATY e E9p(For Ay Gl réeal @y Gly e Ala MeaSsreu A u Asn Leu
Val Val Leu Asn Ala Al a 625 630 635840 GOC GTG GAE GGG GOG CAT GGC ACT
CTT TCC TTC Gl @kGriT&yT1& 16T sk96Ry Mk aseValo Mg & )a1Al @nHye Gy Thr Leu
Ser Phe Leu Val Ri%e Phe Cys 645 650 655 GCT GC& TGG TAC ATC AAG GEC AGG
CT_G GIC CcCr %ET %CIC.;CI:AITAOCI:CZOJlG Ala Ala Trio Tyr lle Lys Gy Arg Leu
val Pro Ay Al ARafyF*'aPd 68D 685 670" TTCETAT & ETEPFdiEcos CTG CIc
CTG CTT CTG CTG GCC TTA CCA CCA 2064 Phe Tyr Gy Val Trp Pro Leu Leu Leu
Leu Leu Leu Abex hsmucCyerizsnPher 635 188(:168%r GGA IBCFPhd ATz GIE TRAGHAA 2082 Arg
Ala Tyr Ala 690 (2) | NFORMATI ON FOR SEQ IPFB NO 48: (i) “8EQUENCE
CHARACTERI STI @3 LMisLIENGI@ A@g%egmeg%lQ(&fg%zo Glu arg Zeu Ala Ser

100 105 1i0

Cys Arg Ser Ile Asp Lys Phe Ala Gln Gly Trp Gly Pro Leu Thr Tyr
' 115 120 128

Thr Glu Pro Asn Ser Ser Asp Gln Arg Pro Tyr Cys Txp His Tyr Ala
130 135 140

Pro Arg Pro Cys Gly Ile val Pro ala Ser Gln Val Cys Gly 2ro Val
145 150 155 1690

Tyr Cys Phe Thr Pro Ser Pro Val Val Vval Gly Thr Ths Asp Arg Phe
165 170 175

Gly Val Pro Thr Tyr Asn Trp Gly Ala Asa Asp Ser Asp Val Leu Ile
180 185 190

Leu Asn Asn Thr Arg Pro Pro Arg Gly Asa Trp Phe Glv Cys Thr Trp
195 200 205

Met Asn Gly Thr Gly Phe Thr Lys Thr Cvs Gly Gly Pro Pro Cys Asn
210 ) 215 220

Ile Gly Gly Ala Gly Asn Asn Thr Leu Thr Cys Pro Thr Asp Cys Phe
225 230 235 240

Arg Lys His Pro Glu Ala Thr Tyr Ala Axg Cys Gly Ser Gly Pro Trp
245 2570 255

Leu Thr Pro Arg Cys Met Val His Tyr Pro Tyr Arg Leu Tro His Tyr
260 265 270

Pro Cys Thr Val Asn Phe Thr Ile Phe Lys Val Arg Me:z Tyr Val Gly
275 280 . 285

Gly Val Glu His Arg Phe Glu Ala Ala Cys Asn Trp Thr Arg Gly Glu
290 295 300

Arg Cys Asp Leu Glu Asp Arg Asp Arg Ser Glu Leu Ser Pro Leu Leu
305 3ilo 315 320



(3) TYPE: amno acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi)
SEQUENCE DESCRIPTION: SEQ ID NO 48: Asn Leu Gy Lys Val || €& A8920RP Leu
Thr Cys a Asp Leu 1 5 10 15 Val dy Tyr Ile Prg | Ay Ala
Pro Leu g“yyog@sﬁ%a Ala Arg 20 25 30 Ala Leu Ala His Gyp\‘/};\'{ﬁﬁ?’g | Leu
Au Asp Ay Val Asn Tyr Ala 7 June 2005 a0 02/055548 PCT/ EP02/ 00219 54 35
40 45 Thr Ay Asn Leu Pro Ay Cys Ser Phe Ser Ile Phe Leu Lau Ala Leu 50
55 60 Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Au Val Arg Asn Val 65
70 75 80 Serteq SEENBY T O3y Trovaln The Las Brasps Gps PBetthAdhr Ser Ser |l e Val
8590 95 Tyr Gu Ala Ala>®sp Met Ile MetHis Thr Pro G%°Cys val Pro Cys
100 105 110 Mab Aagrdd serAfir ASNLSLEISREs Db ay T1d aBn Yab vAL askau Thr Pro Thr
115 120 125 Leu Ala A4 Arg Asn Ala 3¢ Val Pro Thr 3%tir Thr Ile Arg Arg

Hs 130 135 14 Vi au leu Val d a a_ Al a Phe Ser Ala Mt
Tyr Val 145]"fgo‘31f65£’§{f§% Jﬁfé ValS) ﬁé}p Sgéﬁh"i‘zﬁ%&% S@Pﬁrﬁ’é‘l@ﬁiﬁ Val Ser G n

Lau Phe Thr Ile 165 170 175 Ser Pro Arg Arg Hi s éu Thr Val dn Asp Cys
Asn Cys Ser |Yve TEprGélulB@ Y85LebO0=uPLen Ghey/ Léd Sel leu Bha a6 WiHizggArg Mec Al a
Trp Asp Met Me- ¥Bt Asn 195 2087205 Trp Ser PE® Thr Thr Ala Lau Val Val
Ser Gn Lau Lau Akt &sPLd 210uZlR220; n& 2143, Y3l AYal %& Mt Val Ala
Gy Ala His Tsp Lgsy \7a| SLau ﬁga 275 230L2359Q£0 \%ly %zfl]j 03 Tyr Tyr Ser

Net Val Ay Asn Trp Ala Lﬁ/s Val Leu Val 245 250 255
Ala Leu Glu Asn Leu Val Val Leu Asn Ala Ala Ala Val Ala Gly Al;

405 410 415

His Gly Thr Leu Ser Phe Leu Val Phe Phe Cys Ala Ala Trp Tyr Ile
420 425 439

Lys Gly Arg Leu Val Pro Gly Ala Ala Tyr Ala Phe Tyr Gly Val Trp
435 440 445

Pro Leu Leu Leu Leu Leu Leu Ala Leun Pro Pro Arg Ala Tyr Ala
450 453 450

(2} INFORMATION FOR SEC ID NO: 47:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2082 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
{iii) HYPOTHETICAL: NO

{iii) ANTI-SENSE: NO

(ix) FEATURE:
(A) NAME/XEY: CDS
{B) LOCATION: 1..2079

{ix) FEATURE:
{A) NAME/XEY: mat_peptide
(B} LOCATION: 1..2076

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 47:

AAT TTG GGT AAG GTC ATC GAT ACC CTT ACA TGC GGC TTC GCC GAT CTC 48
Asn Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15

GTG GGG TAC ATT CCG CTC GTC GGBC GCC CCC CTA GGG GGC GCT GCC AGGE 96
Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg

20 25 30



Val Met Lau Lau Phe Ala Ay Val Asp Gy His Thr Arg Val Ser Ay 260 265

270
280
290
Phe
Ay
Al a
Asp
Ile
375
385
Asn
Ay
Lys
Asn
Al a
Arg
Thr
Val
Arg

Ay Ala Ala Ala Ser Asp Thr Arg Ay Len Val Ser Leu Phe Smef0§5 275

a GnLys Ile Gn Lau Val Asn Thr Asn 2 Hi s
3?650?@655%” Arg Thr Ala Lau Asn Cys Asn Asp Ser Eia%l”%%%m%fg Gy
305 310 315 320 The Ala Ala Lau Phe&iTyr Lys His Lys Phe Asn Ser Ser

285
295

Cys
Gn
Gn
Val

380
390
Asp
Asn
Thr
Thr
Thr
Cys
Val

Au

Pro
Gy
Arg
Pro

Val

395
405
Trp
Cys

Lau 'Ilf‘gg1

Tyr
Met
Asn
H s

325 330 335 G u Arg Lau Ala Ser Cys Arg Ser Ile Aso Lys Phe

TR 42&% 0§6P %JThrTrThrGuPr Asn Ser ~ Set
¢ e Gkl Bl bt T i B0 U G
A'a Ser %in 7 June 200510 WO 02/ 0555 PCT/ EPO2/ 00219 55 370
4:%3(39%3 zlTPro VaICT r S % PheT;{rglaquzEPoc SI?iﬁE' Pr r%CVa:FRGVaI \é?!iﬂ Ay
A y % . SRe Trp Al a
410 41 sngef,{ﬁ ﬁsgpcisggs au gzyes 'e&l%ngg §h °F rM%r%u Pro Pro Arg
420 425 430 Phe Gy Cys Thr Trp Met Asn Ay Thr Ay Phe Thr
A7 TCAIBTING HASCTIFGA FFTOTERN GCTOFAT A8 Gt €cEA)C BTy Al a &% Asn
Gy sCva5truEs ABoP P rir AR5 pYTFAT PRe 7 CSEYE His Pro Qu
Ala Arg Cys 465 0 475 480 Ay Ser Ay Pro Tro Leu Thr Pro
V@b ddesatEyracPrar I3 adtBEnc484: 485 tcAnge lren a8t prticse Tyr Peas G s
Pise Clthir¥ert| vrPhie YaisT™hahsn BG0CHOSeb ien Arg SketIidyriVal Ay d v
Arg Phe Qu A% Ala Cys Asn 845 520 525 Trp°Thr Arg Ay Qu

C_i s Asp theasad dea st HcOnASRroNif: 887 168 Ucd 38 935 BdQcc oo 336

Tyr Glu Ala Ala Asp Met Ile Met His Thr Pro Gly Cys Val Pro Cys
100 105 110

GTT CGG GAG ARC AAC TCT TCC CGC TGC TGG GTA GCE CTC ACC CCC aCe ig4
Val Arg Glu Asn Asn Ser Ser Arg Cvs Trp Val Ala Leu Thr Pro Thr
115 120 125

CTC GCA GCT AGG AAC GCC AGC GTC CCC ACC ACG ACA ATA CGA CGC CAC 432
Leu Ala ala Arg Asn Ala Ser val 2ro Thr Thr Thr Ile aArg Arg His
130 135 140

GTC GAT TTG CTC GTT GGG GCG GCT GCT TTC TGT TCC GCT ATG TAC GTG 430
Val Asp Leu Leu Val Gly Ala Ala Ala Phe Cvs Ser Ala Met Tyr Val
145 150 155 160

L9)]
[ 8
o

GGGE GAC CTC TGC GGA TCT GTC TTC CTC GTC TCC CAG CTGE TPC ACC ATC
Gly Asp Leu Cys Gly Ser Val Phe Leu Val Ser Gln Leu Phe Thr Ile

165 170 175
TCG CCT CGC CGG CAT GAG ACG GTG CaAG GAC TGC AAT TGC TCA ATC TAT 574
Ser Pro Arg Arg His Glu Thr Val GIn Asp Cys Asn Cys Ser Ile Tyr
180 185 190
CCC GGC CAC ATA ACG GGT CAC CGT ATG GCT TGG GAT ATG ATG ATG AAC 624
Pro Gly His Ile Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn
195 200 205
TGE TCG CCT ACA ACG GCC CTG GTG GTA TCG CAG CTG CTC CGE ATC CCa 672
Trp Ser Pro Thr Thr Ala Leu Val Val Ser GIn Leu Leu Arg Xle Pro
210 215 220
CAA GCT GTC GTG GAC ATG GTG GCG GGG GCC CAT TGE GGA GTC CTG GCG 720
Gln Ala Val Val Asp Met Val Ala Giy Ala His Trp Gly Val Leu ala
225 230 235 240
GGC CTC GCC TAC TAT TCC ATG GTG GGG AAC TGG GCT AAG BTT TTG GTT 768
Gly Leu Ala Tyr, Tyr Ser Met Val Gly Asn Trp Ala Lys Val Leu Val
245 250 255
GTG ATG CTA CTC TTT GCC GGC GTC GAC GGG CAT ACC CGC GTG TCA GGA 8is
Val Met Leu Leu Phe Ala Gly Val Asp Gly His Thr Arg val Ser Gly
260 265 270
GGG GCA GCA GCC TCC GAT ACC AGE GGC CTT GTG TCC CTC TIT AGC CCC 864

Gly Ala Ala Ala Ser Asp Thr 3Arg Gly Leu Val Ser Leu Fhe Ser Pro



Leu Ser Pro Lau Leu Lau Ser Thr Thr Au Trp An Ile Leu Pro s 545 550

555 560 Ser Phe Thr Thr Leu Pro Ala Lena Ser Thr Ay Leu |I7eluse2008u Hi s
565 570 5 nlle Val Asp Val G n Tyr Leu Tyr Qy Al a
Val 580 E@%mﬁ;@s:@; Ser Leu Val Ile Lys Tro Gu Tyr Val t@]’@é’é@%@% Phe
Leu Lau 595 600 605 Lau Ala Asp Ala Argstle Cys Ala Cys Leu Trp Met Met |
Leu Leu Ile 610 6' 5 620 Ala dn Ala Qu Ala Ala Lau Qu Asn Leu Val Val
Leu Asn Ala Ala 625,630 635 640 oA Val Ala Ay Ala Hs Ay Thr Lau Ser
Phe Leu Val Phe Phe s 645 650 65 Ala Ala Trp 3?r5 Ile Lys Gy Arg Leu
Val Pro Gy Akeas Aba cTy cad\has 266@a66irc67Q BeactytacGeyr Adl ~cy gadPro Lewzleu
Lea Leu Leu L&Y ApaAlaGlPiys Ple Gl 7ABUGBO B85Thrisg FWas<FyTroAliiE 690 7 June
2005 WD 02/ 055548° PCT/ EP02/ 00278° 56 (2) INF TION FOR SEQ I D NO 49:

(i) SEQUENCE GIHARACIERhST bEScre (AY deENEFHE-2A33-Bags RAl & idB) TYRE
nucl ei ¢ acid glptg AST RANBEDNESSau SisAglve ashDsp TERALLE(n Tuen@ar phe( i i) MOLECULE
|

TYPE: CDNA (i HYPOTHETI CABL0NO (iii) ANMISSENSE: NO (i X0 FEATURE: (A)
pept 1 de (5) EECRIT B8 i DA (A S e BN eE | D B0,
peptide (B) kRCATd Leu ? r %k )ai 9k 2 s er 'GlY Cys I D T 49:
325 330 335
GAG CGC TTG GCC AGC TGT CCGC TCC ATC GAC AAG TTC GCT CAG GGG TGE 1058
Glu Arg Leu Ala Ser Cys Arg Ser Ile Asp Lys Phe Ala Gln Gly Trp
340 " 345 350 ’
&GT CCC CTC ACT TAC ACT GAG CCT AAC AGC TCG GAC CAG AGG CCC TAC 1104
Gly Pro Leu Thr Tyr Thr Glu Pro Asn Ser Ser Asp Gln Arg Pro Tyr
355 360 365
TGC TGG CAC TAC GCG CCT CGA CCG TGT GOT ATT GTa CCC GCE TCT CAG 1152
Cys Trp His Tyr Ala Pro Arg Pro Cys Gly Ile val Pro 3Ala Ser Gin
370 375 380
GTG TGC GGT CCA GTG TAT TGC TTC ACC CCG AGC CCT GTT GTG GTG CGG 1200
Val Cys Gly Pro Val Tvr Cys Phe Thr Pro Ser Pro Val Val val Gly
385 390 385 400
ACG ACT GAT CGG TTT GGT GTC CCC ACG TAT AAC TGG GGG GCG RAC GaC 1248
Thr Thr Asp Arg Phe Gly Val Pro Thr Tvyr Asn Trp Gly Ala Asn Asp
405 410 415
TCG GAT GTG CTG ATT CTC AAC AAC ACG CEG CCG CCG CCGA GGC AAC TAG 1286
Ser Asp Val Leu Ile Leu Asn Asn Thr Arg Pro Pro Arg Gly Asn Trp
420 425 430
TTC GGC TGT ACA TGG ATG AAT GGC ACT GGG TTC ACC AAG ACG TGT GGG 1344
Phe Gly Cys Thr Trp Met Asn Gly Thr Gly Phe Thr Lys Thr Cys Gly
435 440 445
GGC CCC CCG TGC AAC ATC GGG GGG GCC GGC AAC AAC ACC TTG ACC TGC 1392
Gly Pro Pro Cys Asn Ile Gly Gly Ala Gly Asn Asn Thr Leu Thr Cys
_ 450 455 460
CCC ACT GAC TGT TTT CGG AAG CAC CCC GAG GCC ACC TAC GCC AGA TGC 1440
Pro Thr Asp Cys Phe Arg Lys His Pro Glu Ala Thr Tyr Ala Arg Cys
465 470 475 480
GGT TCT GGG CCC TGG CTG ACA CCT AGG TGT ATG GTT CAT TAC CCA TAT 14388
Gly Ser Gly Pro Trp Len Thr Pro Arg Cvs Met Val His Tyr Pro Tyr
485 499 495
AGG CTC TGG CAC TAC CCC TGC ACT GTC AAC TTC ACC ATC TTC AAG GTT 1536
Arg Leu Trp His Tyr Pro Cys Thr Val Asn Phe Thr'Ile Phe Lys val
500 505 510
AGG ATG TAC GTG GGG GGC GTG GAG CAC AGGE TTC GAA GCC GCA TGC AAT 1584
Arg Met Tyr Val Gly Gly Val Glu His Arg Phe Glu Ala Ala Cys Asn
515 520 525

TGG ACT CGA GGA GAG CGT TGT GAC TTG GAG GAC AGG GAT AGA TCA GAG 1632



ATG AGC ACG AAT CCT AAA CCT C. A A AGA AAA ACC AAA CGI AAC ACC AAC 48 Met

Ser Thr Asn Pro Lys Pro G n Arg Lys Thr Lys Arg Asn Thr Asn 71Jureld®0p5 CGC
CGC CCA GIC AAG TTC CCG GGC GGTI' GGTI' CAG ATC GIT GGI' 96 Arg Arg Pro
An Asp Va 0@5515% Pro Gy Ay Ay Gn lle Val Gy 20 25 PSFERZRRAT TAC
CTG TTG CCG CGC AGG GGC CCC AGG TTG GGT (G CGC GCG 144 dy Vval Tyr Leu
Leu Pro Arg Arg Ay Pro Arg Leu Ay Vall Arg Ala 35 40 45 ACT AGG AAG ACT .
TCC GAG CGG é?G ~ A CCT CGI GGG AGG CGA CAA CCT 192 Thr Arg Lys Thr Ser
Gu Arg Ser d#/ %@%5%@9’ N%Eg@s@dﬁu b 59 248 36D AKTCEEE AAG GCT CGC
CGA CCC GAG GGT AUG GOC TGG GCT TAG OCC GGG 240 Ile Pro Lys Ala Arg Arg
Pro Gu Ay ARy AR CTd prAbes G T acaya @hc 718G 5080 EAGCEGET TGG Ge&p CTC
TAT GGC AAT EECPIT PRy FEGSECARGT FOG T28% 1 Tile RpoxdrqysPro Leu Tyr
Gy Asa Gu GY Met Gy Trp AA%A Ay Trp 85 98°95 CTC CTG CCC CGC GGC
TCT CGG CCT AGEE F£dadheCeilc A \aéh\orlbte 336 cob @deLAH R8TcrPr@rAr g Ghyyg Ser
Arg Pro Ser T¥gr @&ey TR OuTheu AspARr 0ed B8r 65 Gl Qeu GEb HiELeAGE TCG CGT AAT
TTG GGT AAG GIC ATC GAT AFE CTT ACA TGC 384 Arg Arg Arg?Ser Arg Asn Leu

Gy Lys Val |&g A8DsEbrd-84 BB QY Sad L5 120 ok U6 FUBAC CIG, 016 a0

TAC ATT COG (Aie SkCrisGmiGhiy mcggr&\iﬂggf Téfxu %él 15 o gn‘fl &0 val éc}}’ﬂyr

Ile Pro Leu Val Gy Al a%Pro Leu 130 138 140 GGG GGC @&@F GCC AGG GCC CTG GCG

PCT/ P02 00200c BF By Bonch Moo BalK L TN GY o A dPAl L

QU Asp 145 150 ToSslb0 ~OOT GRS SaC AT lo%%%%%i\%%ﬁ% ooC BT GG
u p 5

TCT TTC TCT ATIC 528 Ay Val Asn Tyr Ala Thr Ay Asn Leu Pro Gly Cys Ser Phe

Ser || 165 AFOSPTEC BT T§er €F TCE ATGETETR GTT ¥TA GCT
oC acT 5% g E%espLélt}Fclg_r ugﬁcﬁgﬁg_'eua E\ésugégg‘ v 'I‘\rl“"'\llggE

t

TCC GCT TAT t R85 8L MF ®Pro Al a Ser
Ala Tyr 180 185 190

GCT CAR GCT GAG GCC GCC TTA GAG AAC CTG GTG QTC CTC AAT GCG GCG 1920

Ala Glp Ala Glu Ala Ala Leu Glu Asn Leu Val Val Leu Asn Ala ala

625 630 635 640

GCC GTG GCC GGG GCG CAT GGC ACT CTT TCC TTC CTT GTG TTC T™T¢C TGT 1968

Ala Val Alz Gly Ala His Gly Thr lLeu Ser Phe Leu Val Phe Phs Cys

645 6350 655
GCT GCC TGG TAC ATC AAG GGC AGG CTG GTC CCOT QGT GCG GCA T™AC GCC 2018
Ala Ala Trp Tvr Ile Lys Gly Arg Leu Val Pro Gly ala Ala Tyr ala
660 665 670
TTC TAT GGC GTG TGG CCG CTG CTC CTG CTT CTG CTG GCC TTA CCA CCA 2064
Phe Tyr Glv Val Trp Pro Leu Leu Leu Leu Leu Lew Ala Leu Pro Pro
675 680 685
CGA GCT TAT GCC TAGTAA 2082
Arg Ala Tvr Ala
690

{2) INFORMATION FOR SEQ ID NO: 48:
(1) SEQUENCE CHARACTERISTICS:
{A)} LENGTH: 692 amino acids
{2} TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MCLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48;

aAsn Leu Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu
1 5 10 15

Val Gly Tyx Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
20 25 30

Ala Leu Alz His Gly Val Arg val Leu Glu Asp Gly Val Asn Tyr Ala



GAA
Val
TCA
Ser
GIG
Pro
CTC
Thr
ATA
Arg
GCT
Met
CTG
Phe
TCA
Ile
ATG
Met
CTC
Arg
GGA
Val
AAG
Val
GIG
Ser

Arg

AGC
Ile
CcCcC
Cys

ACC
Pro
CGA
Arg
ATG
Tyr

TTC
Thr

ATC
Tyr

ATG
Met

CGG
Ile
GIC
Leu
GIT
Leu
TCA
Ay

Asn Val

varo sl

H s Va.

ACC ATé

Pro %

ATG AAC
Asn Trp Ser

Arg G.L'u

Ps,

u Ala Ala Asp Met
TGC GIT CGG GAG =_C AAC TCT TCC G&C TGC TGG GIA 720 dy Cys Val

Asa Ser

CGC C@!G @.ECA@-EQJBQJ
AsSp Leu Lea Va

TAC GIG GGG GAC CTC TC-C GGA TCT GIC TTC CTC GIC TCC 864 Ser Ala

G Rep TodetyEs

TCG CCT CGC
| | e Seer Proubl gyAmgs has Tk hsd DEp \ab <6k DA Qs #307/2295 300 AAT TGC
TAT CCC GOC CAC AMAS ACG GGI CAC C&I' ATG GCT TGG 960 Asn Cys Ser

| ie,Thr i r t Ala._Tr

o d e ol i Gl ML ik
Pro Thr Thr Ala Leu Val
ATC CrA & GOT287GsGRE CGAC AAT @V GTFS GG AG5GeGBr CGAT 956 Leu Leu
Pro @n Ala'¥al val Asp Met'*¥al Ala Gy ABSHi s 340 345 350 TGG

CTGC Qe Sl arddehn L slATal 66 MG 1] @n B3P ARG AT
Ala Ay L®wu Ala Tyr Tyr 1Ser

g G ATG CT.
VL §a B e d

Ser Pro Arg
Pro Gly His
155

Trp Ser Pro
210

Gln Ala Val
225

Gly Leu ala

Val Met Leu

Gly Ala ala
275

Gly Ser Ala
280

Ile Asn Arg
305

Phe Ala Ala
Glu Arg Leu
Gly Pro Leu

355

‘Cys Trp His

Arg

180

Ile

Thr

Val

YT

Leu
260
Ala

Leu
Ala
340

Thr

Tyr

1le3

Hisg

Thr

Thr

Asp

Tyr

245

Phe

Ser

Lys

Ala

Phe

325

Ser

Tyr

Ala

1 \prodla\iar Aby
CAT GAG ACG

Ser Arg Cys Trp Val
CCC ACG CTC GCA GCT AGG AAC GCC AGC GIC CCC ACC ACG 768 Al a- Leu
Thr Leu Ala a Arg Asn Al a%er Val Pro ThréSThr 245 250 255 ACA

156G @GOG (GCL, GCL. T 16 Thr Ile
@% Ly A |aogp;hgér‘ Qs"‘ %feg 265 270 TCC

y Ala Ala

Met Val

170

Glu Thr val Gln Asp

Gly His
Ala Leu
215

Met Val
230

Ser Met

Ala Gly
Asp Thr
Ile Gin

295

Leu Asn
310

Tyr Lys

Cys Arg

Thr Glu

Pro Arg

185

Arg Mec Ala

200

Val

Ala

Val

Val

Arg

280

Leu

Cys

His

Ser

Pro

360

Pro

Yal Ser
Gly Ala

Gly Asn
250
Asp Gly

2635
Gly Leu

val Asr
Asn Asp
Lys Phe

330

Ile Asp
345

Asn Ser

Cys Gly

Val

&

Ile Mt His Thr

Pro

GI'G CGC AAC GIG TCC GGG ATG TAC CAT GIC ACG AAC GAC TGC TCC 624 du
Ser Ay Met Tyr His Val Thr Asn Asp Cys Ser 718:e2005205 AAC
T GAG GCA GCG GAC ATG ATC ATG CAC ACC

RSB o5 Tec

225 230 235 240" GCG

&hu VElL MSeraspABlo80 285 CAG
G CAG GAC TaC®¥12 G n Leu

Ser

30
165

n 325 330 335 CIG

310 315 320 GAT
CREYT008 Asp Met

;1104 Trp Gy

A yedsr Trp 355 360 365 GCT
CTC.TTT. GCC GGC GTC GAC GGG CAT 1152 Ala Lys
BhE AF 2160y OB Sl g

CTT GIG 12

GGA GGG CCA GCA GCC TCC GAT ACC AGG
Ay Ay Mvaldl av<Sely Asp vIhrhdrg: Ghy skewlValeu 385 BI0r1395 400

Cys

Tro

Gln

His

235

Trp

His
Val
Thr
Ser

315

ASN

Asn
Asp

Leu
220

Trp
Ala

Thr

Ser
Asn
300
Ley
Ser
Phe

Asp

Val

Cys
Metb
205

Leu
Gly
Lys
Arg
Leu
285
Gly
Gln
Ser
Ala
Gln

365

Pro

Hi*§ W70"#375 380 ACC CGC

Ser
190
Mez
Arg
val

val

Val
270
Phe

Sexr

Thr

Gly

Gln

350

Arg

ala

175

Ile

Met

Ile

Leu

Leu

255

Ser

Ser

Trp

Gly

Cys

335

Gly

Pro

Ser

00" Thr Arg Val

Tyx

Asn

Ala
240
Val

Gly

Pro
His
Phe

32¢

Pro
Trp
Tyr

Gin



7 June 2005 WO 02/055548 PCT/ EP02/00219 58 TCC CTC TTT AGC CCC GGG TCG
GCT CAG AAA ATC CAG CTC GTA AAC ACC 1248 Ser Le u Phe Ser Rr#ingl3008ar Al a
Gn Lys | % u Val Asn Thr 405 410 415 AAC GGC AGI TGG CAC ATC AAC
AGG ACT SARC TGC AAC GAC TCC 1296 Asn @y Ser Trp HGIERRRO2AL, Ar g
Thr Ala Leu Asn Cys Asn Asp Ser 420 425 433 CTC CAA ACA GGG TTC TTT GCC
GCA CTA TTC TAC AAA CAC AAA TTC AAC 1344 Leu Gn Thr Ay Phe Phe Ala Ala
Leu Phe Tyr Lys Hi_s Lys Phe Asn 435 440 445 TCG TCT GGA TGC CCA GAG CCC TTG
GCC AGC TGT CGC TCE ATC GAC AAG 1%92 Ser Ser GP8® Oys Pro Gu Arg Leu Ala
Ser Cys Arg Semildys APerbYn14Bl 4ndoltb8, T35 Gl ofNGIGHT TEG:EET CCC CTC ACT
TAC ACT GAG CG¥sAAC AGC TCG 1380 Phe Ala Gmes@y Trp Gy Puaeo Leu Thr Tyr
Thr Qu Pro &E{S r Ser 465 470 475 480 GAC CAG AGG CCC TAC. TGC TGG CAC
TAC GCG CCT 6%&*&1”@(5@?%’ Y#e8° RpTyy AFoare BRoAMYASIPE Trp Hi s Tyr
Ala Pro Arg Pro Cys Ay Ile 485 490 495 A CCC GCG TCT "CAG GTG TGC GGT
CC_A GIG TAT Fét 2 T=ACEuClE WECrsth386 ThfabrdPrn AtdrSetlyGatn Vg Cys Ay Pro
Val Tyr Cys Phe Thr Pro*28er 500 505 51625 CCT GIT GIG &G GGG ACG ACC GAT

CGG TTT GGT GE 84, o.val. Val_ Val dy Thr Thr Asp Arg
Phe Gy Val Pr e gt h y%:?‘ PR %oggzg(%&ﬁl&%%ﬁk& T PR ag HAg S
ATT CTC AAC AAC ACG CGG CCG 1632 Trp Ay Ala Asn Asp Ser Asp Val Leu lle
Leu Asn Asn TKM Afg ¥PpFvS3ensEs SH0SQUECEX SOCAACTTCETE G3C TGT ACA TGG
ATG AAT GGC ACT TTC 1680 Pr 53Arg Gy Asn Tf*?? Phe Gy Cys Thr Trp Met
Asn Gy Thr GeyoRhe Bg5ye5he5RE HAO0LAER MMGACE.TER SEGAEGE,L0C COG TGC
AAC ATC GGG G855 GCC GCC -B A72728 Thr Lys Ttr Cys Ay Aya8ro Pro Cys Asn

lle Ay Ay A 5 570 275 AAC ACC TTG ACC TGC CCC ACT GAC TGT
TTT CGG AAG ckg" g&éﬁgr&%&%eﬁ“&ﬁ i 3sel™ Tht" & ™Br §oThY™ Asp Cys Phe
Arg Lys Hs Pro u Ala 580 585 590 i

arg Leu Trp His Tyr Pro Cys Thr Val Asn Phe Thr Ile FPhe Lys Val
500 505 510

Arg Met Tyr Val Gly GlLy Val Glu His Arg Phe @lu Ala Ala Cys Asn
51s 520 525

Trp Thr Arg Gly Glu Arg Cys Asp Leu Glu Asy Arg Asp Arg Ser Glu
530 535 540

Leu Ser Pro Leu Leu Leu Ser Thr Thr Glu Trp Gln Ile Leu Pro Cys

345 550 555 560

Ser Phe Thr Thr Lew Pro Ala Leu Ser Thr Gly Leu Ile His Leu His
565 : 570 ’ 575

Gln Asn Ile Val Asp Val Gln Tyr Leu Tyr Gly Val Gly Ser Ala Val
580 585 590

Val Ser Leu Val Ile Lys Trp Glu Tyr val Leu Leuw Leu Phe Leu Leu
595 600 605

Leu Ala Asp Ala Arg Ile Cys Ala Cys Leu Trp Met Met Leu Leu Ile
610 61l> 620

Ala Gln Ala Glu Ala Ale Leu Glu Asn Leu Val Val T.eu asn Ala Ala
625 630 635 640

Ala Val Ala Gly ARla His Gly Thr Leu Ser Phe Leu Val Phe Phe Cys
645 850 635

Ala Ala Trp Tyr Ile Lys Gly Arg Leu Val Pro Gly Ala Ala Tyr aAla
660 665 670

Phe Tyr Gly Val Trp Pro Leu Leu Leu Leu Leu Leu Ala Leu Pro Pro
675 680 685

Arg Ala Tyr Ala
690



ACC TAC GCC AGA TGC GGTI TCT GGG CCC TGG CTG ACA CCT AGG TGT ATG 1824 Thr
Tyr Ala Arg Cys Ay Ser Gly Pro Trp Leu Thr Pro Arg Cys Met B85ead®05605 GIT

CAT TAC { 5@36 CTC TGG CAC TAC CCC TGC ACT GIC AAC TTC 1872 Val His
Tyr Pro T u Trp Hi's Tyr Pro Cys Thr Val Asn Phe 6 - ERR2899° Acc ATC
TTC AAG GIT AGG ATG TAC GIG GGG GGC GITG &G CAC AGG TTC 1920 Thr Ile Phe
Lys Val Arg Met Tyr Val Ay Ay Val Qu H's Arg Phe 625 630 635 640 GAA
GCC GCA TGC A@g ACT CGA GGA GAG CGT TGTI GAC TTG GAG GAC 1968 7 June
2005 WO 02/ 0555 Bpg5) T2 058°G u Ala Ala Cys Asn Tro Thr Arg Gy

G n Arg Cys Asp Leu sehutnds puadErebiyc855 AGG GAT AGA TCA GAG CTT AGC CCG
CTG CTG CTG TCT ACA ADALEMBHTEEZ 044 pfirg Asp Arg Ser Gu Leu Se: Pro Leu
Leu Leu Ser Thr Thr ’uT"F? ’6’669166501870 CAG ATA CTG CCC TGTI TCC TTC ACC
ACC CTG CCG GCC CTA "G n lle Leu Pro Cys Ser Phe Thr Thr
Leu Pro Ala Leu Ser Thr Ay 675 680 685 CTG ATC CAC CTC CAT CAG AAC ATC GIG
GAC GIG CAA TAC (ETGMPIRCUEGTYEEE 1@NALeu |le His Leu Hs @n Asn Ile 'lai Asp
Val G n Tyr Leu,; H’%é"’%%g 69 700 GTA GGG TCG GCG GIT GIC TCC OIT GIC ATC
AAA TGG GAG TAT GTC o Ay Ser Ala Val Val Ser Leu 7al Ile Lys
Trp Gu Tyr Val tiieu a5 sakR: &5 720 TTG CTC TTC CTT CTC CTG GCA GAO G&CC
CGC ATC TGC GCC TGC TTA TGG 2208 Leu Leu Phe Leu Leu Leu Ala Asp r
Ile Cys Ala Cys (| (A% F%F%;ZETEZS 730 735 ATG ATG CTG CTG ATA GCT CPA

GCC GCC TTA GAG AAC x2256s Met Met Leu Leu Ile Ala G n =_-
Ala Len. Glu Asn Leuajatocddfon/6h . 780 GIC CTC AAT GCG GCG GCC GTIG

GCGCATGGCACT{CTT TCCTTC2304 Val Leu Asn Ala Ala Ala Val A a
Hs Ay Thr Leu sgr F gg%GO )2£62 CIT GIG TTC TTC TGl GCT GCC TGG

AAG GCC AGG CTG GIC LleuzaaFdlﬁhePhe(ysAlaAla:rpT i
Ay Arg Leu Val Pro 770 775 780

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

pg
@@

G

ipeo:
S

A

o N<

B
_|
@)

ATG AGC ACG AAT CCT AAR CCT CAA AGA AAA ACC AAA CGT AAC ACC AAC 48
Mei Ser Thr Asn Pro Lys Pro Gln Arg Lys Thr Lys Arg Asn Thr Asn
5 10 i5

CGC CGC CCA CAG GAC GTC AAG TTC CCG GEC GGT GGT CAG 27C Q7T GGT 96
Arg Arg Pro Gla Asp Val Lys Phe 2ro Gly Gly Gly Gla Iie vVal Gly
20 25 30

GGA GTT TAC CTG TTG CCG CGC AGE GGC CCC AGG TIG GET GTG CGC GCG 144
Gly val Tgr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala
5 40 453

ACT AGG 3AC ACT TCC GAG (GG TCG CAA CCT CGT GGG 2GS CGA Caa CCT 192
Thr Agg Lys Thr Ser Glu Ary Ser GIn Pro Arg Gly Arg Arg Gln Fro
55 60

ATC CCC AAG GCT CGC CGA CCC GAG GGT AGE GCC TEE GCT CAG CCC GGG 240
Ile Pro Lys Ala Arg Arg Pro Glu Gly Arg Ala Trp Ala Gln Pro Gly :
65 70 - 75 - 80

TAC CCT TGG CCC CTC TAT GGC AAT GAG GGC ATG GGG TGG GCA GGA TGS 288
Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Met Gly Trp Ala Gly Tzp
85 90 95

CTC CTG TCA CCC CGC GGC TCT CGG CCT AGT TGG GGC CCT aCa GAC CCC 336
Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro
108 105 i10

CGG CGT AGG TCG CET AAT TTG GGT AAE GTC ATC GAT ACC CTT ACA TEC ig4
Arg Arg Arg Ser Arg Asn Leu Gly Lys Val Tle Asp Thr Leu Thr Cys
115 120 125
GGC TTC GCC GAC CTC GTG GGG TAC ATT CCG CTC GTC GGC GCC CCC CTa 432
Gly Phe Ala Asp Leu Val Gly Tyr Ile Pro Leu Val Gly Ala Pro Leu
130 135 140

GGG GGC GCT GCC AGG GCC CTG GCG CAT GGC GTC CGG GTT CTG GAG GAC 430



GGI' GCG GCA TAC GCC TTC TAT CGC GIG TGG CCG CTG CTC CTG CTT CTG 2400 Gly
Ala Ala Tyr Ala Phe Tyr Ay Val Trp Pro Len Leu Leu Leu Leu 7785e2985795 800
CTG GCC T%%@ CGA GCT TAT GCC TAGTAA 2433 Leu Ala Leu Pro Pro Arg
Ala Tyr 0 (2) | NFORMATION FOR SEQ ID NO 50: (if€ SNCE
CHARACTERISTICS (A) LENGTH: 809 amino agids (B) TYPE: amno acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 50; lwbt Ser Thr Asn Pro L s Pro Gn A- g Lys Thr Lys Arg Asn Thr
Asn 1 5 10 181 gt %&r@lapﬁﬁigg "K‘/a“‘llsl_%}% gbérwr‘f@l@ey @uyAsgly Gn lle Val
Ay 20 25 30 dy Val Tyr Leu Leu Pro Arg Arg Ay Pro Arg L& dy Val Arg
Al a 7 June 2068 cMOuE2TO5E54 8cPCHE Eﬁﬁz/n@@aa%@r @6c 3or4@ciiyr Aar Argshys Thr
Ser Gu Arg S 'nAspr &, Thy GAY gsAigu Grm GBr Gys 58r 55=6@rItle Pro Lys Al a
Arg Arg Pro Gu Gy Arg Af Trp Ala Gn B'b dy 65 70 79380 Tyr Pro Trp
Pro Lau Tyr Gy denrid ebrGrie Med o6 Yed 1B Ab@ 6% Yod I@T8Rc 32r90r Leu Lau Ser
Pro Arg Ay SBre ¥ugteRr laSesu Tep s& wyPreu Thr vASPréra0a sk9Gi1i05-110 Arg Ar g
Arg Ser Arg Asn Leu A38%ys Val Ile ASPSThr Leu Thr Gps 115 120 125 dy
Phe Ala Asp Lgd M3l ocd YacT¥ q,y ég,jl g ey, £30 135 140
Gy Gy Ala A e o & WA <ae | T @snhgﬁ easp  143% 150
155 160 dy Val Asws5Tyr Al a Thr Glzyo Asn Leu Pro Goy Cys Ser Phe Ser Ile
165 170 175 FEhe ! LAu AIa Leu Lau SerG S Lau Thr Val Pro Ala Ser Al a

Tvr ATG ATC ATG CAC RCC CCC 672
y Asn Ser Ser Ile Val Tyr G'lu Aia Ala Asp Met Ile Met His Thr Pro )

210 213 224
GGG TGC GTGE CCC TGC GTT CGG GAG 23C AAC TCT TCC CGC TEC TGG GTA 720
Gly Cys Val Pre Cys Val Arg Glu 2zn Asn Ser Ser Arg Cys Trp Val
225 239 235 240
GCG CTC ACC CCC ACG CTC GCA GCT AGG AAC GCC AGC GTC CCC ACC ACG 768
Ala Len Thr Pro Thr Leu Ala Ala Arg Asn Ala Ser Val Pro Thr Thr

245 256 255
ACA ATA CGA CGC CAC GTC GAT PTG C7C GTT GGG GCG GCT GCT TTC TGT 816
Thr Ile Arg Arg His Val asp Leu Lew Val Gly Ala Ala Ala Dhe C7s
260 2683 270
TCC GCT ATG TAC GTG GGBE GAC CTC TGC GGA TCT GTC TTC CTC GTC TCC 864
Ser Ala Met Tyr Val Gly Asp Leu Cys Glv Ser Val Phe Leu Val Ser
275 280 285

CAG CTG TTC ACC ATC TCG CCT CGC CGG CAT GAG ACG GTC CAG GaC TGC 912
Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr val Gln Asp Cys )

290 285 . oo
AAT TGC TCA ATC TAT CCC GGT CaC ATA ACG GGT CAC CGT ATG GCT TCG 960
Asn Cys Ser Ile Tyr Pro Gly His Iie Thr Gly His Arg Met Ala Trp
305 310 3i5 320
GAT ATG ATG ATGC BAC TGG TCG CCT ACA ACG GCC CTG GTG GTA TCG CAG 1008
Asp Met Met Met Asn Trp Ser Pro Thr Thr Ala Leu Val Vil Ser Gln

325 330 335%
CTG CTC CGG ATC CCA CAA GCT GTC GG GaC ATE QTG CGCG GGG GCC CAT 1056
Leu Leu Arg Ile Pro Gln 2la Val Val Asp Met Val Ala Gly ala His :
34¢ 345 350
TGEG GGA GTC CTG GCG GGC CTC GCC TAC TAT TCC ATG GTC GGG AAC GG 1104
Trp Gly Val Leu Ala Gly Leu Ala Tyr Tyr Ser Met Val Gly Asn Txp
355 360 365

GCT AAG GTT TTG GTT GTG ATG CTA CTC TOT GCC GGC GTC GAC GGG CAT 1152
Ala Lys Val Leu Val Val Met Lau Leu Phe Ala Gly Val Asp Gly His

370 375 380
ACC CGC GTG TCA GGA GGG GCA GCa GCC TCC GAT ACC AGG GEC CTT QTG 1200

Thr Arg Val Ser Gly Gly Ala Ala Ala Ser Asp Thr Arg Gly Leu Val
385 %0 395 404



180 185 190 du

195 200 205 Asn Ser

Tip val @ P0SEGS

Val Pro Thr Thr

Val

?rg Asn Val Ser Ay Mec Tyr H's Val Thr Asn Asp Q/s Ser
Ser

Gy Cys Val Pro Cys Val Arg A u Asn Asn g Cys
¥35°240 Ala Leu Thr Pro Thr Leu Ala Al aPifﬁéElig{q(}ﬁ

lle Val Tyr du Ala Ala Asp Met || & Juse 3408 Thr

a Ser

245 250 255 Thr Ile Arg A8g H's Val Asp Leu Leu Val Gy

Ala Ala Ala the Cys 260 265 270 Ser Ala Met Tyr Val @y Asp Leu Cys Ay
Ser Val the Leu Val Ser 275 280 285 dn Leu Phe Thr Ile Ser Pro Arg Arg

His Qu Thr Vade G rfsReCOrec 229 8 e g\/ %gé €2V [ PT O Hi s
Ile Thr Ay Hs éétgph&tsd\lpag Bip qs:a 3 %%ﬁ ﬁ% ﬁ @Eﬁg qéﬁ Trp
Ser Pro Thr Thr AI a Leu Vd&bs val Ser G n 325 330 335 Lewiseu Arg Ile Pro

G@n Aa Vval 543 rg A y Al a. %{gé 3%}02(:345 350 Tr Gy VazlgﬁLeu
Ala Ay Leu W sdy ook f %‘ Gg 32“@ % s Val
Leu Val Val NEt Leu Leu24 hes Al a GI y i ¢° 433u3hsé3 05 WO

02/ 055548 PCT/ EPQ2/ 00219 61 370 375 380 Thr Arg Val Ser Ay Ay Ala Ala

Al a Ser Asp CQ g5~ 55 95“?*@{%3\ CBErArREIICt € Ser Pro Ay
Ser Ala G n Ly %?fga%g gg% % ﬁ‘reuzf' %Tﬁd‘yﬁgﬁi LS PP 37 Ser Trp Hi s

Ile An Arg Thr Ala Leu An Q/s Asn Aso Ser 420 42 30 Leu @n Thr Ay the
the Ala Al a L??? WeG@F‘GCI{SggA BhS CEY STE I96C ASh TeU 3BT 40 MdacSes Ser By Cys
Pro Qu Arg L&d FYOyE° ARy Sgermet e Asp Ozsfs"&ga&’@r%s %060 Phe Ala G n

Gy Trp Ay Pro Leu Thr Tyr Thr u Pro Asn Ser*

TTC GCT CAG GGG TGG GET CCC CTC ACT TAC ACT GAG CCT AAC AGC TCG 1440
Phe Ala Gln Gly Trp Gly Pro Leu Thr Tyr Thr Glu Pro Asn Ser Ser
465 470 475 480

GAC CAG AGG CCC TAC TGC TGG CAC TAC GCG CCT CGA CCG TGT GGT ATT 1488
Asp Gln Arg Pro Tyr Cys Trp His Tvr Ala Pro Arg Pro Cys Gly Ile
485 430 495

GTA CCC GCG TCT CAG GTG TGC GGT CCA GTG TAT TGC TTC ACC CCG AGT 1536
Val Pro Ala Ser Gln val Cys Gly Pro Val Tyr Cys Phe Thr Pro Ser
500 505 510

CCT GTT GTG GTG GGG ACS ACC GAT CGE TTT GOT GTIC CCC ACG TAT AAC 1584
Pro Val ¥al Val Gly Thr Thr Asp Arg Phe Gly Val Pro Thr Tyr Asn
515 520 325

TGEG GGG GCG AAC GAC TCG GAT GTG CTG ATT CTC ALRC AAC ACG CGG CCG 1632
Trp Gly Ala Asn Asp Sexr Asp Val Leu Ile Lew Asn Asn Thr Arg Pro
530 535 540

CCG CGA GGC AAC TEG TTC GGC 'PGT ACA TGGE ATE AAT GGC ACT GGG TTC 1680
Pro Arg Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Gly Thr Gly Phe
345 550 555 560

ACC ADG ACG TGT GGG GGC CCC CCG TGC AAC ATC GGG GGG GCC GGC RAC 1728
Thr Lys Thr Cys Gly Gly Pro Pro Cvs Asn Ile Gly Gly Ala Glv Asn

565 570 575

ARC ACC TTG ACC TGC CCC ACT GAC TGT TTT CGGE AAG CAC CCC GAG GCC 1776
Asn Thr Leu Thr Cys Pro Thr Asp Cvs Phe Arg Lys His Pro Glu Ala
580 585 590

ACC TAC GCC AGA TGC GGT TCT GGG CCC TGC CTC ACA CCT AGE TGT ATG 1824
Thr Tyr Ala Arg Cys Gly Ser Gly Pro Trp Leu Thr Pro Arg Cys Met
595 600 605

GTT CAT TAC CCA TAT AGG CTC TGG CAC TAC CCC TGC ACT GTC AAC TTC 1872
Val His Tyr Pro Tyr Arg Leu Trp His Tyr Preo Cys Thr Val Asn Phe
610 615 620

ACC ATC TTC AAG GTT AGG ATC TAC GTG GGG GGC GTG GAG CAC AGG TTC 1920
Thr Ile Phe Lys Val Arg Met Tyr Val Gly Gly Val Glu His Arg Phe
625 630 635 640

GAA GCC GCA TGC AAT TGG ACT CGA GGA GAG CGT TGT GAC TTG GAG GAC 1568



465
Ay
Thr
Val
Thr
Ay
Ile
Arg
Trp
Hi s
Tyr
Pro
du
Pro
H s

470
I'le
Pro
Tyr
Arg
Thr
Ay
Lys
Leu
Tyr
Val

Thr
Leu
Cys

Leu

475 480 Asp G n Arg Pro Tyr Cys Trp H's Tyr Ala Pro Arg Pro Cys

485 490 495 Val Pro Ala Ser dn Val Cys Ay Pro Val? e 2808 t he
S 05 510 Pro Val Val Val @y Thr Thr Asp Thr y
As%goog%s 20 525 Trp Gy Ala An Asp Ser Asp Val ng&(ﬁé‘iﬂ@&ymﬂ An
Pro 530 535 5~0 Pro Arg Gy AsmsdTrp the Ay Cys Thr Trp Met An

@y Phe 545 550 555 560 Thr Lys Thr Cys Ay Ay Pro Pro Cys Asn

Gy Y.AN. 265 570 575 An. Thr Leu Thr s Pro_Thr Asp Cys Phe
Hi s 'Igﬂr;% gau‘u/&l @° %&%’82“‘5@(5” i gﬂnggAF%f* A?ng’fi‘:yggw Ser Ay Pro
Thr Pro Arg Cys Met 595 600 605 Val H's Tyr Pro Tyr Arg Leu Trp
Pro I ARYATCRAGHS PITer@1OCH IS 620 CTATAET hfrea®@hend yse Val APLs Met
ady g% V& 278 FETHPS g Phé™ 625 L836°63F BR0TGR Ar Ala Oys An
Arg Gy Glu Arg Cys Asp Leu G'W Asp 645 650 55 Arg Asp Arg Ser
Ser Prag imuctceacclear ®er rithrecThee Gral cdy pec cTHoet 665 670 G nodd e Leu
Ser PH@ Merleyhirol @y FroPh® Fhd 8o Sey PFhplaCLsu S6&75m:680y 685 Leu Ile
Hs Gn An $Pe val Aso Val ®%7 -1 Tyr Leu Gy 690 695 700 7 June

2005 WO 02/ 0&a548 ReTiePad/ 8212 162 cMakaCeys 88 oA ard/ahe Mgt Ser ,heu Val
Ile Lys T rp IBuurlbyris\iah Hieucln/® 70771 Se/ 26k clewyd est Phecheu Leu Leu Al a
Asp Ala Arg Ile ©Js Ala Cys LeubFrp 725 730 73380 Met Met Leu Leu lle Ala

Gn Ala Au Ald Qbarckitc@M ARNedBH-Vale arc ama Tee cac mar orc cre 2160

Val Gly Ser Ala Val Val Ser Leu Val Ile Lys Trp Glu Tyr Val Leu
7058 710 715 720

TTG CTC TTC CTT CTC CTG GCA GaC G054 CGC ATC TEC GCC TEC TTA TEG 2208
Ley Leu Phe Leu Leu Leu Ala aAsp 2.3 Avxy Ile Cys Ala Cys Leu Try
725 730 735

ATG ATG CTG CTG ATA GCT CAA GCT 323G GCC GCC TTA GAG AAC CTC GTC 22548
Mek Met Leu Leu Ile Ala Gln Ala 32w Ala Ala Leu Glu Asn Leu Val
740 TE3 750 .

GTC CTC AAT GCG GCG GCC GT& GCT GGG GCG CAT GGC ACT CTT TCC TTC 2304
Val Leu Asn Ala Ala Ala Va: alz 32y Ala His Gly Thr Leu Ser Phe
755 789 765

CTT GTG ITC TTC TGT GCT GCC TGE 2aC ATC ARG GBC AGG CTE GTC COT 2352
Leu val Phe Phe Cys Ala Ala Trp Tvyr Ile Lys Gly Arg Leu Val Pro
770 775 780

GGT GCG GCA TAC GCC TTC TAT GEC GTG TGG CCG C™8 CTC CTG CTT CTG 2400
Gly Ala Ala Tyr Ala Phe Tyr Glv 7al Trp Pro Leu Leu Leu Leu Leu

785 790 795 300
CTG GCC TTA CCA CCA CGA GCT TAT GCOC TAGTAA 2433
Leu Ala Leu Pro Pro Arg Ala Tyr iAla
805 810
{2} INFORMATTON FOR SEQ ID NGO: 50:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 809 amino acids
(B TYPE: amine acid
{D} TOPOLCGY: lineaxr
(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: S52Q ID NO: 50:

¥et Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn
1 5 10 15

Arg Arg Pro Gln Asp Val Lys Pke Pro Gly Gly Gly Gln Ile Val Gly
20 25 30

Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala



740 745 750 Val Leu Asn Ala Ala Ala Val Ala Gy Ala Hs Ay _Thr Leu Ser Phe

755 760 765 Leu Val

LENGTH: 17 am no aci ds

TOPOLOGY: i near
Modi fied-site (

LENGTH: 22 anHL_oPac

TOPOLOGY: |inegy

(i]
B) L

n?|¥i

Phe Phe Cys Ala Ala Trp Tyr

Pro 770 7%po¢8kssid Yy Ala Ala Tyr Ala Phe Tyr Gy_Val Trp R,
Leu Leu 785 790 795 800 Leu Ala Leu Pro Pro Arg Ala Tyr

| NFORMATI ON FOR SEQ =D NGO 51:

lle Lys 4 >7
SRy ) o

8% val
(2)

(i) SEQUENCE CFL. RACT_R--STICS: (A)

(B) TYPE: amino acid (C) STR | NDEDNESS: single (D)

MOLECULE TYPE; peptide

(i x)_ FEATURE:

(A) NAI ME/ KEY:

TION: 1..17 (%) SEQUENCE DESCRI PT_T O\ SEQ I'D NO.

51; Ser Asn Selr Sey 1fs th-Akér AL aASBeMRiln 6 MetaiHiass BRE Loy Cys 1 5 10
15 Val (2) | NFORMATI ON FOR SEQ 5 NO 52:

ids.. (

M e A B

aci

d

Modi fied-site (B) LOCATION: 1..22 7 June 2

63 (xi) SEQUERCEPDESGRPRTLONTYSED 2B NO: G2 Mecyy Gy Alld &

Met Ala Trp Asp

Leu

Arg

Gly
Gly
145
Gly
Phe
Glu
Asn
Gly
225
Ala
Thr
Ser
Gln
Asn
305

Asp

Leu

Trp

Ala

Met Met Met®

Leu Ser

Arg Arg

115
Phe Ala
130

Gly Ala
Val Asn
Leu Leu
Val Arg

195

Ser Ser
210

Cys Val
Leu Thr

Ile arg

Ala Met

Pro
109

Ser

Asp

Alaz

Iyr

Ala

180

Asn

Pro

Arg
260

Tyr

275 -

Leu Phe
290

Cys Ser
Met Met
Leu Arg
ély val

355

Lys Val

Thr

Met
Ile
340

Leu

Leu

Arg

Leu

Arg

Ala

165

Leu

val

Val

Cys

Thx

245

His

Val

Tle

Tyr

Asn

325

Pro

Ala

Val

(1) sBEQUENCE C TSR ST-CS: (A
d 5%9 STRANDEDNESS: single (D)

d% * FEATORELY
005 WO 02/ 055548
Whrpdy H's Arg
)

Asn Trp 1 5 19 15
Arg Gly Ser Arg

Asn Leu

val Gly
135

Ala Leu
150

Thr Gly
Leu Ser
Ser Gly
Tyr Glu

215
val Arg
230
Leu Ala
Val Asp
Gly Asp
Ser Pro

295

Pro Gly
310

Trp Ser
Gln Ala

Gly Leu

Val Met

Gly
12¢
Tyr

aAla

Asn

Cys

Mec

200

Glu

Ala

Leu

Leu

280

Arg

His

Pro

val

Ala

360

Leu

Pro
105

Lys

Ile

His

Leu

Leau

185

T

Ala

Asn

Arg

Leu

265

Cys

Axg

Ile

Thr

Val

345

Tvr

Leu

Ser

Val

Pro
Gly
Pra
170

Thr

His

Asn
Asn
230

Val

Thx
330

Asp

Tyr

Fhe

Trp Gly Pro

Ile Asp Thr

125

Leu Val Gly
140

Val Arg val

Gly Cys Ser

Val Pro Ala

Val Thr Asn 2

203

Met Ile Met
220

Ser Ser Arg
235

Ala Ser val
Gly Ala Ala
Ser Val Phe

285

Glu Thr val
300

Gly His axg
315

Ala Leu Val
Met Val Ala
Ser Met Val

383

Ala Gly Val

Thr
110

Leu

Ala

Leu

Phe

Ser
150

Cvs
Pro
ala
2740
Leu
Gln
Mel
val
Gly
350

Gly

Asp

Asp

Thr

Pro

Glu

Ser 3

175

Ala
Cys
Thxr
Trp
Thr
2583
Phe
val
Asp
Ala
Ser
335
Ala

Asn

Gly

Pro

Cys

Leau

Asp
150

Ser
Pro
val
240
Cys
Ser
Cys
Trp
320
Gln

His

(A) NAVE/ KEY:

PCT/ EPO2/ 00219



Ser Pro Thr Thr Ala Leu 20

SEQUENCE CHARACTERI STI CS:

() FEATORED RSy

single

(2)

| NFORVATI ON FOR SEQ ID NO' 53: (i)
(B) TYREnezZ§0ho acid

SEQUENCE DESCRI PTION: SEQ I D NO 53: Tyr
Tyr H's Val Thr Asn Asp Cys
Ala Asp Met Ile Met His Thr 20 25 30 Pro Ay
| NFORMATI ON FOR &
25 anino aci denr 6B) vIYRE: APidI9 Aeida (&l SFRAYN
(i) MOLECUkE TYPE: peptl cte;s (1x)
LOCATI ON: 1.

TOPOLOGY:; | i nesy

Modi fied-site
it b

54:. dy dy Thr

linear (ii) MOLE
(3) LOCATI ON:
6 u Val

15 10 15 Ser An Ser
s Ay Lys 35 (2) :
CT ERI STI CS: (A) LENGTH:

| D NO 54:

B ALUdER ALk SPh A g

{P) SEQUENCE

X

15 Gn Leu Arg Arg Hi s IIe Asp Leu Leu
NO 55: (i) SE@JENCEeﬂW ERE SEh Gy 'r-'k'leraa.aaO% CYA 024 H56648

PCT/ EPO2/ 00219

Leu
Ser
Phe
465
Asp

Val

Pro

Pro
545
Thr
Asn
Thr
Val
Thr

625

Glu

Gln

Leu

64
Gln

Ser
450
Ala
Gln
Pro

Val

Glv

530

Arg

His
610
Ile
Ala
Asp

Ile

Ile
690

Thy
435
Gly
Gln
Arg
Ala
Val
515
Ala
Gly
Thr
Leu
Ala
5985
Tyr
Phe
Ala
AEg
Leau

675

His

Gly Phe

Cy¥s Pro

Gly Trp

Pro Tvyr
485

Ser Gln
500

val Gly

Asn AsD

Asn Trp
Cys Gly
565

Thr Cys
580

Arg Cys
Pro Tyr
Lys Val
Cys Asn

645

Sexr Glu
660

Pro Cys

Leu His

Phe

Glu

Ala

Arg

455

Gly
470
Cvs
val
Thr
Ser
Phe
550
Gly
Pro
Gly
Arg
Arg
630
Trp
Leu

Ser

Gln

Pro

Trp

Cys

Thr

Asp

535

Gly

Pro

Thr

Ser

Leu

615

Met

Thr

Ser

Phe

Asn
695

Ala
440
Leu
Leu

Hisg

Gly

Asp I

520

Val

Cys T

Pro

Asp

Gly
600

Trp

Tyr

Arg

Pro

Thr

680

Ile

425

Leu
Ala

Thr

Gly
Leu
655

Thr

Val

’;%ﬁ

eyGlE‘y%euL%ﬂ} Po™A a Thr

(2)

Phe Tyr Lys

Ser

Tyr

r Ala

490

Val

Trp
Asn
5740

Phe

Trp

" Gly

Glu
650

Leu

Leu

Cvs

Thr
475

ro

Tyx

Lau

Arg
480

Glu

Ser

(A) LENGTH. 37 am no acids
(D TOPOLOGY:
NAVE/ KEY: Modified-site

Ser

Tixr PEAT

I NF

His

445

Ser

Pro

Pro

Phe

. Pro

525

Gly

y Gly

His

Pro
605

Thr

I Glu

Asp

Thr

Leu
685

Tyr

430

Ly

Ile

Asn

Cys

Thr

510

Thr

Thr

Thr

Ala

Pro

590

Arg

val

His

Leu

Thr

670

Ser

Len

%&};@@5}9 pepti de

Arg Asn Val Ser Gly lle
Ile Val Tyr Au Al a

%J%Ei’?%( A) NAI\/E/ KEY:

NCE DESCRI PTI ON: SEQ | D NO

Phe

AspD

Ser

Gly

495

Pro

Tyr

Arg

Gly

Gly

575

Glu

Cys

Asn

Arg

Glu

655

Glu

Thr

15 10
| ON FOR SEQ I D

Asn
Lys
Ser
430
Tle
Ser
Asn
Pro
Phe
560
Asn
Ala
Met
Phe
Phe
640
Asp
Trp

Gly

Gly



(A) LENGTH: 25 am no aci ds (B) TYPE: amno acid (C) STRANDEDNESS: single

(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (ix) FEATURRe 08§

NAVE/ KEY: '£%§%&site (B) LOCATION: 1..25 (xi) SEQUENCE S(ﬁ%PTICN SEQ
I D NO 55: % Thr Pro Thr Leu Al a Ala Arg Asp Al a Ser? 8% Thr
1510 15 Thr Ile Arg Arg His Val Asp LeszLeu 20 25 (2) | NFORVATI ON FOR
SEQ ID NO 56: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 20 -ami no aci ds

(B) TYPE: anlag_gf Q C% 1JRAI\A}DEDNESS single TOPOLOGY: linear “(ii)
MOLECULE TYPEj5sp&pt e (1'5" SERBENCE" BRSCRF B g ‘%EQ‘YF aﬂdéu% Leu Leu
Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr G n Val Arg Asn 10 15 Ser Thr
Ay Leu 20 (B5u 1NFORVER OGN FERASE@sY RD1MNQ@rg 5z Cyéinla SEQUENCED
CHARACTERI STI CS: (A) LENGTR 20 anmino aci’d® (B) TYPE: &Fno acid (C

STRANDEDNESS: 1 @ fon £0) 210 YL i QU PE. pepti de
(xi) SEwENCEM%E%Qm%PT%% gqga o 'e C’n‘?qué‘ug )"'I"\%EA Ten gl P ay Leu

Tvr H's Val Thr Asn Asp Cys Pro 10 15 Asn Ser Ser Ile 20 7 June 2005
WO 02/ 055548 ‘ﬁéﬂaq‘gpf;%/ gbziyt ala Va‘ A;ég. Gly Ala His Gly Thr Leu Ser Phe
765

Leu val Phe Phe Cys ala Ala Trp Tyr Ile Lys Gly Arg Leu Val Pro
770 775 780

Gly Ala Ala Tyr ala Phe Tyr Gly Val Trp Pro Leu Leu Leu Leu Leu
785 790 795 ’ 800

Leu Ala Leu Pro Pro Arg Ala Tyr Ala

{2) INFORMATION ¥OR SEZQ ZD NO: 51:

(i) SEQUENCE CHRRACTERTSTICS:
{2} LENGTH: 17 amino acids
(B} T¥PE: ami=no acid
{C) STRINDEDNZSS: single
(D} TORPQOLOGY: lirear
(ii) MOLECULE TY2E: peptide

{ix} FEATURE:
{A) NAME/XZ7?: Modified-site
(B) LOCATION: 1..17

{xi)} SEQUENCE DESCRIPTION: S=Q ID NO: 51;

Ser Asn Ser Sexr Giu Ala Ala Asp Met Tle Met His Thr Pro Gly Cys
1 3 10 15

Val

(2} INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTSERISTTCS:
(A) LENGTH: 22 amnino acids
{(B) TYPE: amino acid
{C) STRANDEDNESS: singie
(D) TOPCLQOGY: lineax

{ii) MOLECULE TYDPZ: pepride ’
{ix) FEATURE:

(A) NAME/KZY: Modified-site
(B) LOCATION: 1..22



65 (2) | NFORMATION FOR SEQ ID NO 58: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 20 amino acids (B) TYPE: anmno acid (C) STRANDEDNEZSIUNgZ2§8%e (D)
TOPOLOGY: (i) MOLECULE TYPE: peptide (xi) SEQUEN PTI ON;
SEQ I D Now(ggz?%rﬁg"ﬁ Asp Cys Pro Asn Ser Ser Ile val Tyr @ &%@%&ﬁblip Al a
lle 15 10 15 Leu His Thr Pro 20 (2) I98FORMATION FOR SEQ ID NO 59; (i)
SEQUENCE CHARACTERI STICS: (A) LENGIH. 20 amino acids (B) TYPE: amno acid

(C) STRANDEDNESS;. .Si OQY:. .Lipnear, (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE mgézl%%g%é-{%gﬁgggéb e'?ngsn Ser Ser Ile val Tyr Gu
Ala Ala Asp Met ldig diktriblier Ty #ik Seglfeclbia Broadd YerQise Mad 220 106 2)

| NFORVATI ON FOR SEQ ID NO. 6( (i) SEQUENCELTHARACTERI STIC3S (A) LENGTH:
19 am no acids ( SLYRE: i id (C) STRANDEDNESS:. single (D)
TOPOLOGY: | i near 5%(%.1%( %bﬁgﬁ?g $VpE peptide (xi) SEQUENCE DESCRI PTI ON:
SEQID NO 60: Hs Asp Ala Ile Leu Hs Thr Pro Ay Val Pro Cys Val Arg GQu
Gy 15 10 1%’ AERRMEIOVGER FE2) I} NEORMATION FOR SEQ ID NO. 61; (i)

SEQUENCE  CHARACTER) Shbderer fusbdPferd00Rs.

(A) LENGTH: 37 amino acids
{(B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPQLOGY: linear

{ii) MOLECULE TYPE: peptide
{ix) FEATURE;
(A) NAME/XEY: Modified-site
{8) LOCATION: 1..37
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Tyr Glu Val Arg Asn Val Ser Gly Ile Tyr His val Thr Asn 'Asp Cys
2 5 10 15

Ser Asm Ser Ser Ile Val Tyr Glu Ala Ala Asp Met Ile Mer His Thr
20 25 30

Pro Gly Cys Gly Lys
35

{2} INFORMATION FOR SEQ ID MO: 54:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 amino acids
(B) TYPE: amino acid
{C}) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii)} MOLECULE TYPE: peptide

fix} FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 1,.25

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Gly Gly Thr Pro Thr Val Ala Thr Arg Asp Gly Lys Leu Pro Ala Thr
1 5 10 15

Gln Leu Arg Arg His Ile Asp Leu Leu
20 25

(2) INFORMATION ¥OR SEQ ID NO: 55:

(i) SEQUENCE CHARACTERISTICS:



WO 02/ 055548 PCT/ EP02/ 00219 66 (A) LENGIH: 20 amino acids (B) TYPE: am no
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MIEOE300FYPE:
pepti de (486&5 NCE DESCRI PTION: SEQ ID NO 61: Cys Val ;ﬁﬂﬂﬂ X y Asn
Val Ser A o Val Ala Met Thr Pro 1 5 10 15 Thr B 20 (2)
| NFORMATI ON FOR SEQ I D NO. 62- (i) SEQUENEE CHARACTERI STICS: (A) LENGTH: 20
am no acids (B) TYPE am no acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) I\/[]_ECUL$ THpezg_g'tl q_g %de) SEQUENCE DESCRI PTI ON: SEQ I D NO
62; Ala Met Thr Pro TAf ~Vah. DA, Thts AFg Asp Gy Lys Leu Pro Ala Thr 1 5 10
15 dn Leu Arg Arg ze) s(TaaNnisﬂmE Hgg\l FOR SEQ ID NO 63: (i) SEQUENCE
CHARACTERI STICS: (A iEENl@meGIQOlwmo acids (B) TYPE: amno acid (O
STRANDEDNESS: si PO linear (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DE@?:}QF‘”E?L%%E RS=6 r\ﬁ 63: Leu Pro Ala Thr Gn Leu Arg Arg
Hs Ile Aso Leu Leu Val Gy Ser 1 5 10 15 Ala Thr Leu Cys 20 (2)

| NFORMVATI ON FOR §3E(23Eﬁﬂqﬁ@f 64: (i l SEQUENCE CHARACTERI STI CS: (A) LENGTH
20 ami no aci ds L) NAME/XEY: Modified-site

(B} LOCATION: 1..25

(xi) SEQUENCE DESCRIPTION: SZQ ID NO: 55:

Gly Gly Thr Pro Thr Leu Ala Ala Arg Asp Ala Ser Val Pro Thr Thr
1 5 i0 : 15

Thr Ile Arg Arg His Val Asp Leu Zeu
20 23
{2) INFORMATION FOR SEQ ID NG: 36:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
{B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SE=Q ID NO: 56:

Leu Leu Ser Cys Leu Thr Val Pro Ala Ser Ala Tyr Gln Val Arg Asn
1 5 10 i5

Ser Thr Gly Leu
20

(2) INFORMATION FOR SEQ ID NO: 57:
(i) SEQUENCE CHARACTERISTICS:
' {A) LENGTH: 20 amino acids
{B}) TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(x1i) SEQUENCE DESCRIPTION: SZQ ID NO: 57:

Gln Val Arg Asn Ser Thr Gly Leu Twr Hig Val Thr Asn Asp Cys Pro
1 5 10 15

Asn Ser Ser Ile
20



(B) TYPE: am no acid (C) STRANDEDNESS: single 7 June 2005 MD 02/ 055548
PCT/ EP02/ 00219 67 (D) TOPOLOGY: linear (ii) MOLECULE TYPE:? B&B:3%e (Xxi)
SEQUENCE RESGRLEZILON:. SEQ I D NO: 64: Leu Val Gy Ser Al a T T{%@%}%§ Ser
Ala Leu Tyr Val @y Asp Leu 1 5 10 15 ys Gy Ser Val ORMATI ON
FOR SEQ I D NO 65: (i) SEQUENCE CHARACTERI STICS: (A LENGTH 20 am no
acids (B) TYPE: amno acid (C) STRANDEDNESS: single (D) TOPOLOGY: .|inear
(ii) MOLECULE:TYRGrReBti@e 425 io REQMENCE DESCRI PTION: SEQ ID NO. 65: G n
Leu Phe Thr Phe Se= Pro Arg Arg Hi s Tro Thr T:+r Gn dy Cys 1 5 10 15
Asn Cys Ser ||e2USQZJ}iNqEI\| FCR SEQ ID NO 66: (i) SEQUENCE
CHARACTER! STI CS: (A) Eﬁ%‘fﬁu@aﬁgjnﬁ“&%l ds (B) TYPE: anmino acid (C)
STRANDEDNESS: S|ngleun( radbdBk€dosinddenear (i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRI PoF| OMoLGEQ 1ipeddO 66: Thr G n Gy Cys Asn Cys Ser lIle
Tyr Pro Ay H s, |le Thr Hs 1510 15 Arg Met Ala Trp 20 (2)

| NFORMATI ON Fm‘ﬁéd‘?%cﬂg ¥Wﬁ PPFHI® SEQUENCE CHARACTERI STICS: (A) LENGTH:
20 am no aci ds

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

Asn Asp Cys Pro Asn Ser Ser Ile Val Tyr Glu Ala His Asp Ala Ile
i . 5 10 15

Leu His Thr Pro
20

{2) INFORMATION FOR SEQ ID NO: 59:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B} TYPE: amino acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

Ser Asn Ser Ser Ile Val Tyr Glu Ala 2la Asp Met Ile Met His Thr
1 5 10 15

Pro Gly Cys val
20 ’

{2) INFORMATION FOR SEQ ID NO: A0:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 19 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TORQLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60:

His Asp Ala Tle Leu His Thr Pro Gly Val Pro Cys Val Arg Glu Gly
1 5 10 15

Asn Val Ser

(2} INFORMATION FOR SEQ ID NO: 61:

{i) SEQUENCE CHARACTERISTICS:



(B) TYPE: amno acid (C) STRANDEDNESS: single (D) TOPOLOGY:_ linear 7 June
2005 WD 02/ 055548 PCT/ EP02/ 00219 68 (ii) MOLECULE TYPE: pepld§e?qoRi)
SEQUENCE RESHMEIIsON. SEQ ID NO 67: Ile Thr Gy H's Arg M;Br/ﬂ gﬂ(;grlp Asp
Met Met Met Asn T---o0 Ser Pro 1 5 10 15 Thr Ala Ala Leu (%)

| NFORMATI ON FOR SEQ ID NO 68: (i) SEQUBKICE CHARACTERI STICS: (A) LENGTH:
20 amino acids (B) TYPE: amno acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (iiy, MQELU ~peptide (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 68: Asn Tr%’ mpﬁfﬁ%‘fﬁf\a‘%a Leu Val Met Ala Gin Le,.~ Leu
Arg Ile 1 5 10 15 FRnosGamo#vasy:| eingl: (2) | NFORVATION FOR SEQ I D NO. 69:
(U SEQUENCE CHARACTERYSTPREBOGY: A}inpENGTH: 20 amino acids (B) TYPE: anino
acid (C) STRANDEDNEGSrcsi g, %;\l?):i OPOLOGY: linear (ii) MOLECULE TYPE
peptide (xi) SEQUENCE DESCRIPTION: SEQ ID NO 69: Leu Leu Arg Ile Pro @n
Ala Ile Leu Asp Met Ile Ala Ay Ala Hs 15 10 15 Trp Ay Val Leu 20 (2)

| NFORVAT] ON FOR SEQUDNG ol iredbb, SEQUENGE CHARACTERI STI Cs:

gys Val Arg Glu Gly Asn Val Ser Arg Cys Trp Yal Ala Met Thr Pro
5 10 15

Thr val aAla Thr
20

{2} INFORMATION FOR SEQ ID NO: 62:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
{B) TYPE: amine acid
(C) STRANDEDNESS: singie
{D) TOPOLOGY: lineax

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SED ID NO: 62:

Ala Met Thr Pro ‘Thr Val Ala Thr Arg Asp Gly Lys Leu Pro Ala Thr
1 5 10 15

Gln Leu Arg Arg
20

{2) INFORMATION FOR SEQ ID NO: 63:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B) TYPE: amino acid
{C} STRANDEDNESS: single
{D} TOPQOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTIOM: SEQ ID NO: 63:

Leu Pro Ala Thr Gln Leu Arg Arg His Ile Asp Leu Leu Val Gly Ser
1 5 10 15

Ala Thr Léu Cys
20

(2} INFORMATION FOR SEQ ID NO: 64:
{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 azmino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single



(A) LENGTH: 20 amino acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 7 June 2005JUung@d%/ 055548
PCT/ EPO2/ Q34805588 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 7%01@@:}%2@»%9 Ala H's
Trp Ay Val Leu Ala Ay lie Ala Tyr Phe Ser Met 1 5 10 1 a y Asn Met
20 (2) INFORMATION FOR SEQ ID NO 71: (?) SEQUENCE CHARACTERI STICS: . (A
LENGTH. 20 amino acids (B) TYPE: am no acid (C) STRANDEDNESS:. single (D)
TOPOLOGY: linear (iigh Moke&RHLE TYRE: peptide (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 71: Val Val Leu Leu Leu Phe Ala Gy Val Asp Ala Gu Thr Ile Va
Ser 15 10 15 @iy MHCUSEFYARa pROEicE 2) | NFORMATI ON FOR SEQ ID NO 72: (i)
SEQUENCE CHARACTERI STICS: (A) LENGIH. 20 amino acids (B) TYPE: amno acid
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESGRI f2QviBNE BECR1pErdNO se¢2ip Sereéddy Leu Val Ser Leu Phe Thr
Pro Ay Ala Lys Gn é%n Ile Gn 15 10 15 Leu lle Asn Thr 20 (2)
| NFORMATI ON FOR gﬁtﬂ T, SeF3dta “SEQUERRE ; PHARACTERPS FilEgSP Leu

Cys Gly Ser Val

20

{2) INFORMATION FOR SEQ ID NO: 65:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{C}) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 653:

Gln Leu Phe Thr Phe Ser Pro Arg Arg His Trp Thr Thr Gln Gly Cys
1 5 10 i5

Asn Cys Ser Ile
. 20

(2) INFORMATION FOR SEQ ID NO: 66:

(i) SEQUENCE CHARACTERISTICS:
[A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: S5EQ ID NO: 66:

Thr Gln Gly Cys Asn Cys Ser Ile Tyr Pro Gly His Ile Tﬂr Gly His
1 5 10 15

Arg Met Ala Trp
20

(2} INFORMATION FOR SEQ ID NO: 67: -

(1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: gingle
{D} TOPOLOGY: linear



(A) LENGTH. 20 amino acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 7 June 2005/ung@0§5/ 055548
PCT/ EPO2/ QA8 d50ss448 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 7 Ile
Gn Leu Ile Asn Tﬁr Asn Ay Gn Trp His Ile Asn Ser 15 1P3:T{§09L?£2§9Na Leu
Asn 20 (2) | NFORVATI ON FOR SEQ ID NO 7468 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 21 amino acids (B) TYPE: amno acid (C) STRANDEDNESS:. single
(D) TOPOLOGY: |ipgar i ECULE .TYPE: peptide (xi) SEQUENCE '

DESCRI PTI ON: SEQ'| ‘ﬁ@i“é‘ﬁf%:ﬁ%%u"%ﬁtﬁd@s Asn G u Ser Leu Asn Thr Ay Trp Trp
Leu Ala Gy Leu 15 10 15 Ile Tyr Gn H's Lys 20 (2) I NFORVATION FOR SEQ
ID NO 75: (i) SEQUESCRCEHERRCIFRNSTHECID Y)61:ENGTH: 20 amino acids (B)

TYPE: am no acid T .. single Y: | inear i
MOLECULE TYPE: pe%tg ?13"2 %@%%ﬁ%ﬁc@%&?ﬁé%d{g%%%@ §§759:r°(A| a) Ay
Leu Ile Tyr A n H's Lys Phe Asn Ser Ser Ay Cys Pro Gu 1 5 10 15 Arg Leu
Ala Ser 20 (2) I'NFORRBEEASUFOR SEQ ID NO 76: (i) SEQUENCE
CHARACTERI STI CS: 20

(2) INFORMATION FOR SEQ ID NO: 68:

{i) SEQUENCE CHARACTERISTICS:
{A}) LENGTH: 20 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(il) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTTION: SEQ ID NO: 68:

Asn Trp Ser Pro Thr Ala ala Leu Val Met Ala Gln Leuw Leu Arg Ile
1 s 10 15

Pro Gln Ala Ile
20

(2} INFORMATION FOR SEQ ID NQ: §3:

{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii} MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

Leu Leu Arg Ile Pro Gln Ala Ile Leu Asp Met Ile Ala Gly Ala His
1 5 10 15

Trp Gly Val Leu
20

(2} INFORMATION FOR SEQ ID NO: 70:

(i) SEQUENCE CHARACTERISTICS:
{AY LENGTH: 20 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide



(A) LENGTH: 20 amino acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (Xi) SEQUENdtne 2005

DESCRI PTI @ odaz@s4sD NO 76: Gy Cys Pro Gu Arg Leu Al a SesefisamidePro Leu
Thr Asp Phe Asp 7 June 2005 WD 02/055545 PCT/EP02/00219 71 1 5 10 15 dn
Ay Trp Gy 20 (2) |NFORVATION FOR SEQ | BeNQ 77: (i) SEQUENCE

CHARACTERI STICS: (A) LENGTH: 20 amino acids (B) TYPE: amino acid (O
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESGR ggdﬂE ,%CQPITQM 7;D \Ia'hr.mAsp Phe Asp Gn Ay Trp Ay
Pro Ile Ser Tyr Ala Asn Ser 151 y Pro Asp An 20 (2)

| NFORVATI ON FOR SEB ED¥ N@ HJ?!BTrp Gy VSE@@JENCDE W@Eﬁﬁﬁh@&er(wt LENGTH:

20 amino acids (B) TYPE: anifio acid (C) STRARDEDNESS: singl¥ (D)
TOPOLOGY: linear w{i )y MARGULE TYPE: peptide (xi) SEQJENCE DESCRI PTI ON:
SEQ ID NO 78: Ala Asn Jyaber Ay Pro Asp A n Arg Pro Tyr Cys Trp His Tyr
Pro 1510 15 Pro Lys Pro Cys 20 (2) INFORMATION FOR SEQ ID NO 79: (i)

SEQUENCE  CHARAGITER I8 ror smo 0 mo: 71

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
{B) TYPE: amino acid
{C} STRANDEDNESS: single
{D) TOPQLOGY: linear

(1i) MOLECULE TYPE: peptide

{»1) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

Val Val Leu Leu Leu phe Ala Gly Val Asp Ala Glu Thr Ile Val Ser
1 5 10 15

Cly Gly Gln Ala
20

{2} INFORMATION FOR SEQ ID NO: 72:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amine acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Ser Gly Leu Val Ser Leu Phe Thr Pro Gly Ala Lys Gln Asn Ile Gin
1 5 14 15

Leu Ile Asn Thr
20

{2} INFORMATION FOR SEQ ID NO: 73:

(i) SEQUENCE CHARACTERTISTICS:
{A} LENGTH: 20 aminc acids
(B} TYPE: aminoc acid
(C} STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



(A) LENGTH: 20 amino acids (B) TYPE: amno acid (C) STRANDEDNESS singl e
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQU 005
DESCRI PTI Q¥p o&h#as4sD NO 79: TrpHis Tyr Pro Pro Lys Pro Q/sché% Oﬁzzlyal Pro
Ala Lys Ser vVal 15 10 15 Cys Ay Pro Val 7 June 2005 /055548

PCT/ EP021 00219 72 20 (2) | NFORVATION FOR?SEQ ID NO 80: (i) SEQUENCE
CHARACTERI STICS: (A) LENGIH. 20 am no acids (B) TYPE: amno acid (O
STRANDEDNESS:  si ngl £ seddRhcel RheYon .| seds wol h5) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 80: Ala Lys Ser Val Cys dy'Pro Val
Tyr Cys Phe Thr Pfér Sex Iy @LM&PU Ile Bsq (Fhe Bsn \EY Vel TrSiHis THe 28 Sq2)

| NFORMATI ON FOR SEQ ID NO 8i® (i ) SEQUENCE *éHARACTERI STI CS* (A) LENGTH:
20 am no acids (B) LYPEeywagino acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLEGULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 81: _Pro Ser Pro Val Val Val Gy Thr Thr Asp Arg Ser Ay Ala Pro
Thr 1 5 10 182 TFOREATIONFGR B N0 #4: | NFORMATI ON FOR SEQ I D NO. 82 (i)

SEQUENCE CHARACTER} SEE&SBiCE CHARACTERISTICS:

{A) LENGTH: 21 amino acids
(B} TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULZ TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

Leu Asn Cys Aszn Glu Ser Leu Asn Thr @Gly Trp Trp Leu Ala Gly Leu
1 5 10 i5

Ile Tyr Gln His Lys
20

{2} INFORMATICW FOR SEQ ID NO: 75:
(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 20 amino acids
{B} TYPE: amino acid
{(C) STRANDEDNESS: singla
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 75:

Ala Gly Leu Ile Tyr Gln His Lys Phe Asn Ser Ser Gly Cys Pro Glu
kN 5 10 15

Arg Leu Ala Ser
20

(2) INFORMATION FOR SEQ ID NO: 76:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

Gly Cys Pro Glu Arg Leu Ala Ser Cys Arg Pro Leu Thr Asp Fhe Asp



(A) LENGTH: 20 amino acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUEN{me 2005
DESCRI PTI Gy oSBs4dP NO. 82: Gy Ala Pro Thr Tyr Ser Trp 2 §Re ASP Thr
Asp Val Phe Val 1 5 10 15 Leu Asn Asn Thr 20 (2) I NFOR SEQ I D
NO. 83: 7 June 2005 WO 02/055548 PCT/ EPG2/ 00219 73 (i) SEQUENCE .
CHARACTERI STICS:  (A) LENGIH. 20 am no acids (B) TYPE, am no acid (O
STRANDEDNESS: single (D) TOROLOGY: linear {ji) MOLECULE TyPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 83: Gy Asn Trp Phe Ay Cys Thr Tip
Met Asn Ser Thr &4 qﬂ’ﬁé'"rﬂfjéYLys 1510 15 Val Cys Ay Ala 20 (2)

| NFORMATI ON FOR SEQ I D NGO "84: (i) SEQUENCE CHARACTER: STICS: (A) LENGTH:
20 amino aci dg) WBYrhYRE: ranEmpormadd7¢C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 84: aly’ é‘})ﬁf FGT‘E,E%}‘%%%FS'@;§E Gy Ala Pro Pro Val Cys Ile Ay Gy
Ala 1510 15 dy Asnohsd Hibe 205 02)*1 NFORVATI ON FOR SEQ ID NO. 85: (i)
SEQUENCE CHARACTERI STt)CSTRANDEDNESS: single

(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID HO: 77:

Ehr Asp Phe Asp Gln Gly Trp Gly Pro Ile Ser Tyr Ala Asn Gly Ser
5 19 15

Gly Pro Asp Gln
20
(2) INFORMATION FOR SEQ ID NO: 78:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 20 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

?la Asn Gly Ser Gly Pro Asp Gln Arg Pro Tyr Cys Trp His Tvr Pro
5 10 15

Pro Lys Pro Cys
20

(2} INFORMATION FOR SEQ ID NO: 79:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
{B) TYPE: aminoc acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:

grp-His Tyr Pro Pro Lys Pro Cys Gly Ile Val Pro Ala Lys Ser Val
_ 5 10 15

Cys Gly Pro Val



(A) LENGTH: 19 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (Xi) SEQUENdyne 2005
DESCRI PTI Gy 956535 NO 85: Ile dy Ay Ala Ay Asn Asn T .SqCYs Pro
Thr Asp q/nggrg ‘118D5 10 15 Lys His Pro (2) | NFORVATI ON _Fgg@@%z)ﬁ%ﬁm 86:
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH7220 amino acids 7 June 2005 WD
02/ 055548 PCT/ EP02/ 00219 74 (B) TYPE: amino acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) LMOLECULE TYPE: peptide (xi) SEQUENCE o

DESCRI PTION: SEQ ID NO 86: Thr Asp Cys the Arg Lys H's Pro Asp Ala Thr Tyr
Ser Arg Cys Gy mirdaMifodt For Sep @ wyo:Psoe Tip 20 (2) | NFORVATION FOR SEQ I D
NO 87: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 20 amino acids (B)
TYPE: anino acid {¢)3 PRESSILSE Ml e (D) TOPOLOGY: linear (i)
MOLECULE TYPE: pepti dgs)(%ek: I TR PTI ON: SEQ ID NO 87: Ser Arg
Cys Ay Ser Ay Pro Trp $irenDEbreser aidflg Cys Leu Val Asp 1 5 10 15 Tyr Pro
Tyr Arg 20 (2) | NFORNATTERLIER 18E@~I D NO 88: (i) SEQUENCE

CHARACTER! STI CS: ({A) 1dhENFEHer0 ,3:09 aci ds

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:

Ala Lys Ser Val Cys Gly Pro Val Tyr Cvs Phe Thr Pro Ser Pro Val
1 3 10 15

Val val Gly Thr
20

(2) INFORMATICN FOR SEQ XD NO: 81:
(i) SEQUENCE CHARACTERTSTICS:
(A} LENGTH: 20 amino acids
{B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPCLOGY: linear

(ii) MOLECULE TYPE: pepcide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

Pro Ser Pro Val val Val Gly Thr Thr Asp Arg Ser Gly Ala Pro Thr
i 5 10 15 -

Tyr Ser Trp Gly
20,

(2} INFORMATION FOR SEQ ID NO: 82:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
{B) TYPE: aminc acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:

Gly Ala Pro Thr Tyr Ser Trp Gly Glu Asn Asp Thr Asp Val Phe val
1 5 1o 15

Leu Asn Asn Thr
20

(2} INFORMATION FOR SEQ ID NO: B3:



(B) TYPE: am no acid (C) STRANDEDNESS: si ngl e (D) TOPOLOGY: | inear (||)
MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ | D NO7 $8e 2808 Leu
Val Asp T r Arg Leu Trp His Tyr Pro Cys Thr Ile Asn Tyr
Thr Ile 2?05%@5%%meﬂ ON FOR SEQ ID NO 89: (i) SEQUE ChEebabin
CHARACTERI STICS: (A) LENGTH. 20 amino acits (B) TYPE: amno acid (C) .
STRANDEDNESS: single (D) TOPOLOGY: linear 7 June 2005 WO 02/ 055548

PCT/ EPO2/ 00219 75 (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 89: PrQ)Gtudite duh@chisitstads. Thr Ile Phe Lys Ile Arg Met Tyr Val
Ay 151015 dy \al L@‘IGJI‘HHIE 20no (223dsl NFORMATI ON FOR SEQ I D NO 90: (i)
SEQUENCE CHARACTERI S‘I‘PCS’YF’i AFHRENGHH: 20 anino acids (B) TYPE: amino acid
(C) STRANDEDNESS: si ngl &k v”‘Fﬁ:ng;d% linear (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRI PT

ON: SEQI NGO 90: Met Tyr Val Gly Ay Val Qu His
Arg Leu Qu Al a Alia MOpECUASITYTEPpepki® 10 15 Thr Pro Ay Glu 20 (2)
| NFORVATI ON FOR SEQ ID NO 91: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
20 am no aci ds

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly Phe Thr Lys
1 5 10 15

Val Cys Gly Ala
20

{2) INFORMATION FOR SEQ ID NO: 84:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84:

Gly Phe Thr Lys Val Cys Gly Ala Pro Pro Val Cys Ile Gly Gly Ala
1 5 10 15

Gly Asn Asn Thr
20
{2} INFORMATION FOR SEQ ID NO: 85:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 amino acids
{B} TYPE: aminoc acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 85:

Ile Gly Gly ala Gly Asn Asn Thr Leu His Cys Pro Thr Asp Cys Arg
1 5 10 15

Lys His Pro

{2) INFORMATION FOR SEQ ID NQ: 86:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids



(B) TYPE: am no acid (C) STRANDEDNESS: si ngl e (E» TOPOLOGY: | i near (||)
MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO7 &me 2008 Cys
Asn Trp T%{'o 55 y Qu Arg Cys Asp Leu Qu Asp Arg Asp 1 5 10 15 Arg Ser
Gdu Leu 2 FORMATI ON FOR SEQ ID NO' 92: (i) SEQUENCEEP0Z/00219
CHARACTERI STICS: (A) LENGTH. 20 am no aciids (B) TYPE: amno acid (C
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peotide 7
June 2005 WO 02/055?48 PCT/EP02/00219 76 (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 92: du Asp Aqé,é% %gi; Leu Ser Pro Leu Leu Leu Thr Thr Thr
1510 15 Gn Trp G Yabo TRFORVATI ON FOR SEQ ID NO. 93:  U)
SEQUENCE CHARACTERI STICS: (A LENGTH 9 amno acids (E) TYPE amno acid
(C) STRANDEDNESS:ii)¥RpE@LE (THF= Tomok®GY: linear (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION. SEQ ID NO 93: Tyr G@n Val Arg Asn Ser Thr Gy
Leu 1 5 (2) INFORVATION FOR SEQ ID NO 94: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 29 biaske spaisvust DERRIFMPIE: smucbeioe sacid (C) STRANDEDNESS: singl e

’i[.‘hr Asp Cys Phe Arg Lys His Pro Asp Ala Thr Tyr Ser Arg Cys Gly
5 10 15

Ser Gly Pro Tzp
20

(2) INFORMATION FOR SEQ ID KO: 87:

{i} SEQUENCE CHARRCTERISTICS:
(A} LENGTH: 20 amine acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87:

Ser Arg Cys Gly Ser Gly Pro Trp Ile Thr Pro Arg Cys Leu Val Asp
1 5 10 15

Tyr Pro Tyr Arg
20

{2) INFORMATION FOR SEQ ID NO: 88:

{i} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 20 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: singie
(D} TOPOLOGY: linear

(11) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 88:

Cys Leu Val asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Ile
1 5 10 15

Asn Tyr Thr Ile
20

{2} INFORMATION FOR SEQ ID NO: 89:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear




(D) TOPOLOGY: linear (ii) MOLECULE TYPE: c¢DNA (iii) HYPOTHETI CAL: NO

(iii) ANTI-SENSE: YES (xi) SEQUENCE DESCRI PTION: SEQ | D NO 7oltne£06¥ CCGTAC
GITCGAATT. T 29 (2) I NFORVATION FOR SEQ ID NGO 95: (U SEQUENCE
G%RAUER]%@F’&@%;‘(A) LENGTH: 60 base pairs (B) TYPE nu Cé'%gfc""é{B‘? ? (0
STRANDEDNESS: single (D) TOPOLOGY: lineaps(ii) MOLECULE TYPE: cDNA (iii)
HYPOTHETI CAL: NO (iii) ANTI-SENSE: YES 7 June 2005 WD 02/055548 '
PCT/ EP02/ 00219 77 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 95: CCTCCGGACG
TGCACTAGCT CCCGT ggg@ng&g@g@é%g GATTAT CAATTAATTG 60 (2) | NFORVATI ON
FOR SEQ ID NO 96: (i) SEQUENCE “CHARACTERI STICS: (A) LENGTH: 19 base pair’s
(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: DNA,( I_C i) HYPOTHETI CAL: NO (iii) ANTI-SENSE: NO
(xi) SEQUENCE DESCR %ﬁ}%@g ‘%ﬁ&%ﬁl N 586" BPTIRACCAC TGCATGATG 19 (2)
| NFORMATI ON FOR SEQ dy® NQ@ 107 as{ inyr SRQIENGE CHA ST 158 vay (A), LENGTH:
20 base pairs (BY TYPE: nucléic acid (C) STIRANDEDNESS: simgle (D)
TOPOLOGY: |inear éliyi ‘)all\Q_UEI(}lléLE TYPE: DNA (genomic) (iii) HYPOTHETI CAL: NO
20

{2) INFORMATION FOR SEQ ID NO: 90:

(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii} MOLECULE TY?E: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90:

Met Tyr Val Gly Gly Val Glu His ‘Arg Leu Glu Ala Ala Cys Asn Trp
1 5 1¢ 15

Thr Pro Gly Glu
20

{2) INFORMATION FOR SEQ ID NO: 91:

(i) SEQUENCE CHARACTERTSTICS:
{(A) LENGTH: 20 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91:

?la Cys Asn Trp Thr Pro Gly Glu Arg Cys Asp Leu Glu Asp Arg Asp
. 5 10 15

Arg Ser Glu nLieu
20

{2) INFORMATION FOR SEQ ID NO: 92:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 aminc acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPQLOGY: linear

{ii) MOLECULE TYPE: peptide



(iii) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ ID NO 97: GTCCCATCGA

GTGCGGCTAC 20 (2) | NFORVATION FOR SEQ ID NO. 98: (i) SEQUENGHEne 2005
CHARACTERI IC?' (A) LENGTH: 45 base pairs (B) TYPE: nucleic acid (O
STRANDEDNERR 85 e (D) TOPOLOGY: linear (ii) MOLECULE TYPEEPORR1
(genomic) (iii) HYPOTHETI CAL: NO (iii) ANTI-SENSE: NO 7 June 2005 WD

02/ 055548 PCT/ EP02/ 00219 78 (xi) SEQUENCE DESCRI PTI ON: SEQ I.D NO. 98:

CGTGACATGG TACATTCCGG ACACTTGECG CACTTCATAA GCCGA 45
(1) SEQUENCE CHARACTERI STI CS:
single

SEQ I D 140: 99:

(B) TYPE: nucleic acid (C) STRANDEDNESS:

(2) | NFORVATI ON FOR
(A) LENGTH: 42 base pairs
(D TOPOLOGY: linear (ii)

MOLECULE TYPE: DiA) (genaut Gescirbtiol: H¥P@HRII &AL: NO (iii) ANTI-SENSE: NO
(xi) SEQUENCE DESCRI PTION: SEQ ID NO 99: TGCCTCATAC ACAATGGAGC TCTGGGACGA
GICGITCGTG AC 42 flez‘)splwmvwgqu@q:@e BEPDPNOLeu 062 ey FhSEDURNCE

CHARACTERI STI CS: ~ (A) LENGTH:” 42 base pairs
ST_RANDEDNESS: siaigl®p q1R)valOPOLOGY: | i near
(genoni c¢)

42

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 9 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:

Tyr Gin Val Arg Asn Ser Thr Gly Leu
1 5

(2} INFORMATION FOR SEQ ID NO: 94:
(i} SEQUENCE CHARACTERISTICS:
{aA) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
{iii} HYPOTHETICAL: NO

(iii) ANTI-SENSE: YES

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:

ACGTCCGTAC GTTCGRATTA ATTAATCGA
{2} INFORMATION FOR SEQ ID NO: 95:

(i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 60 base pairs
(B} TYPE: nucleic¢ acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

{iii} HYPOTHETICAL: NO

{iii) ANTI-SENSE: YES

B TYPE
(ii) MOLECULE TYPE: DNA
(iii) HYPOTHETITAL: NO (iii) ANTI-SENSE: NO (xi) SEQUENCE
DESCRI PTI ON: - SEQui:RNR ol 0% <JAGCGAGGAG CBGGAGCTCT GTTGCTCCCG AACGCAGGGC AC

nucl éfc acid

(O

93:

94

29



(2) | NFORMATI ON FOR SEQ I D NO 101: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 42 base pairs (B) TYPE: nucleic acid (C) STRANDEDNEEB®E 20dgl e

(D) TOPOLQRY s hd r (ii) MOLECULE TYPE: DNA (genomic) ETI CAL:
NO (iii) %P?@éﬁ@% NO 7 June 2005 WD 02/ 055548 PCTI EPOQJ/({})W(E (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 101: TGIUGTGGIG GGGACGGAGG CCTGCCTAGC
TGCGAGCGTG GG 42 (2) | NFORMATION FOR SEQ ID NO 102: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH: 48 base pairs (B) TYPE: nucleic acid - (Q
STRANDEDNESS:  si @} &szofdye ToRQ:0¥6y: Iskf@8ryol ids) MOLECULE TYPE: DNA
(genomic) (il HYPOTHET!I CAL: NO (iii) ANTI-SENSE: NO (xi) SEQUENCE

DESCRI PTI ON: %E%SGPEWCAEWCT TS T F GRS A E TSGR CAN TR GAGEABEBCGCAGHOCTGC
ACCGTCTC 48 (2) | NFORMATION FOR SEQ I D NO 103: (i) SEQUENCE

CHARACTERI STICS: (A) LENGTH:. 42 base pairs (B) TYPE nucleic acid (O
STRANDEDNESS: (2$iwgm@m{c@)maom_m\¢o lsénear (ii) MOLECULE TYPE: DNA

(genom ¢) (|||)( L NO (iii) ANTI-SENSE: NO (xi) SEQUENCE

DESCRI PTI ON:  SEQ'T b H”P;é L CTAGGCCTCC ACTGCATCAT CATATCCCAA GC
42 (2) | NFORVATI ON Eﬁ‘RrﬁﬁQ 1 NQ adiGA* (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 26 base pair 4C} STRANDEDNESS: siagle

(D) TOPOLOGY: lineaxr
(1i) MOLECULE TYPE: DNA {genomic)
(iii} HYPOTHETICAL: NO

{iii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96:
GTTTAACCAC TCCATGATG is
(2) INFORMATION FOR SEQ ID NO: 97:
{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 base pairs
(B} TYPE: nucleic acidé
{C) STRANDEDNESS: singis
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA {genocmic)
(iii) HYPOTHETICAL: NO

{iii) ANTI-SENSE: NO

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97:
GTCCCATCGA GTGCGGCTAC 20
{2) INFORMATION FOR SEQ ID NQ: 98:
(i} SEQUENCE CHARACTERISTICS:
{&) LENGTH: 45 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear -
{ii) MOLECULE TYPE: DNZ (genomic)
(iii}) HYPOTHETICAL: NO

(iii} ANTI-SENSE: NO



(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE; DNA (genomic) (iii) HYPOTHETICAL: NO (iii) ANENeORSE: NO
(xi) SEQU | PTION: SEQ I D NO 104; CCGGAATGTA CCA CGAC 26
7 June 20%&?055548 PCT/ EPO2/ 00219 80 (2) INFO?I\/ATF&%@O | D NO
105: (i) SEQUENCE CHARACTERISTICS: (A) ENGTH 24 base pairs (B) TYPE
nucleic acid (C STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: DNA (genomic) (iii) HYPOTHETI CAL: NO (iii) ANTI-SENSE: NO (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NGO - 105: GCTCCATTGI GTATGAGGCA GCGG . 24 (2)
| NFORVATI ON FOR SEQ JERURCE DEGERIPTION: SEQUENEGE ©HARACTERI STICS:  (A) LENGTH:

23 base pairs YPE: I I DNESS:. single (D)
TOPOLOGY: |in%%T%‘§?*f€3 g@%@%%%@%n (iii) HYPOTHETI #AL: NO
(iii) ANTI - SENSEn=N@afxin) rGEQMENCRODESCRI PT=ON: SEQ | D NO 106: GAGCTCCCGC
TGCTGGGTAG CGC 23 . (2) | NFORMATI ON FOR SEQ I D 170: 107: (i) SEQUENCE
CHARACTERI STI CS: ‘%Aﬁféj{ %g@%%g%giggirs (B) TYPE: nucleic acid (C)
STRANDEDNESS: si ngl e (a{ Bypd! @acid near

(C}) STRANDEDNESS: single
(D} TOPCLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
{iii) HYPOTHETICAL: NO

(iii)}) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:
TGCCTCATAC ACAMNTGGAGC TCTGECACGA GTCGTTCGTG AC 42
(2) INFORMATION FOR SEQ ID NO: 100:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 42 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDWESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{iii) HYPOTRETICAL: NO

{iii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100:
TACCCAGCAG CGGGAGCTCT CTTECTCCCE AACGCAGEEC AC : 42
(2} INFORMATION FOR SEQ ID NO: 101:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 42 base pairs
{B) TYPE: nucleic acid
(C} STRANDEDNESS: single
{D} TOPOLOGY: linear
{(ii) MOLECULE TYPE: DNA ({genomic)
(iii) HYPOTHETICAL: NO

{iii} ANTI-SENSE: NO



(ii) MOLECULE TYPE: DNA (genomic) (iii) HYPOTHETICAL: NO (iii)
ANTI - SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ ID NO 107: CCrEoerOGE
CACCACGA 5 (2) | NFORVATION FOR SEQ ID NGO 108: 7P%%2@%%%r WO
02/ 055548 /00219 81 (i) SEQUENCE CHARACTERI STI CS: H 27
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE: DNA (genomc) (iii) HYPOTHETI CAL:- NO (iii)
ANTI - SENSE:  NO (%)) SEQuNGE:doRSiehl ThiNp $5Q; 40 NO. 108: CTACCOGGEC
CACATAACGG GTCACCG 27 (2) | NFORVMATION FOR SEQ ID NO 109: | (i) SEQUENCE
CHARACTERI ST| E&CCTREAF CEMGHAES QUrCHERMEC FEFRECCTERYX TYPE: nucl ei ¢ aci d 42( C)
STRANDEDNESS: 8ji RHoRuadcH FBC%DSQQ%Y'Q:Q gear (ii) MOLECULE TYPE: DNA
(genomic) (iii) HYPOTHETI CAL: 1'11) ANTI-SENSE: MO (xi) SEQUENCE
DESCRI PTI ON:  SEQ (D MQUENGOCHABEABGEGRCTTAG AACGGCCCTG GTGG 24 (2) | NFORVATI ON
FOR SEQ ID NO 11_0: g;)g@@E_GUE 2EHRRAETERI STICS:  (A) LENGTH. 22 base
pairs (B) TYPE nucl g coabldotf STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE (bYPirold¥A: (:geseM C (iii) HYPOTHETI CAL: NO

(ii}) MOLECULE TYPE: DNA {genomic})

{iil) HYPOTHETICAL: NO

(iii) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102:
CGTTATGTGG CCCGGGTAGA ‘TTGAGCACTGE GCAGTCCTGEC ACCGTCTC 48
(2) INFORMATION FOR SEQ ID NO: 103:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DN2Z (gencmic)
(iii} HYPOTHETICAL: NO

(1ii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103:
CAGGEGCCGTT CTAGGCCTCC ACTGCATCAT CATATCCCAZ GC 42
(2) INFORMATION FOR SEQ ID NO: 104:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
{iii) HYPOTHETICAL: NO

{(iii)} ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104:

CCGGAATGTA CCATGTCACG AACGAC 26



(| i |) ANTI - SENSE:  NO (X|) SEQUENCE DESCRI PTI ON: SEQ D NO 110: TTCTATCGAT

TAAATAGAAT TC 22 (2) I NFORMATION FOR SEQ ID NO 111: (i) SETQUETQ@%
CHARACTERB%}'B@ZS (A) LENGTH: 23 base pairs (B) TYPE: nucleic aC| d 7 June
2005 WD $8X8 PCT/ EP02/ 00219 82 (C) STRANDEDNESS: sififgiero2{p3io
TOPOLOGY: linear (ii) MOLECULE TYPE: DNA f@enomic) (iii) HYPOTHETI CAL: NO
(iii) ANTI-SENSE: NO (xi) SEQUENCE DESCRI PTION: SEQ I D NO 111: GCCATACGCT
CACAGCCGAT CCC 23 7 June 2005 WD 02/055548 PCT/ EP02/00219 83 (2)

| NFORMATI ON FOR SEQriA21biOrod k2o n(d9: HIEQUENCE CHARACTERI STICS:  (A) LENGTH:
20 am no aci ds (B)( TYPE: amno acid (C) STRANDEDNESS: single (D)

TOPOLOGY: |inear ‘{if “% ag* Speptlde (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO, 112: Tyr Bl,u %&91 Ser Ay Ile Tyr His Val Thr Asn Asp

Cys 1 5 10 15 Ser Asn Sennse g?,l)e | NFORMATI ON FOR SEQ I D NO 113:
(i) SEQUENCE CHARACTE(RI)StﬂPQEGY( A)-»é_aENGTH 20 am no acids (B) TYPE: am no
acid (O STRANDEQ!E_%E%@%V%E DQ; {'Ig'g:c’)%c linear (ii) MOLECULE TYPE:
pepti de o

(iii} HYPOTHETICAL: NO

{iii} ANTI-SENSE: NO

{x1} SEQUENCE DESCRIPTION: SEQ ID NO: 105:
GCTCCATTGT GTATGAGGCA GCGE 24

{2} INFORMATION FOR SEQ ID NGC: 106:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 23 base pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA {genomic)
(iii) HYPOTHETICAL: NO

{iii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPT-ON: SEQ ID NG: 1i05:
GAGCTCCCGC TGCTGGGETAG CGC 23
{2} INFORMATION FOR SEQ ID NO: 107:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 hase pairs
{B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: DNX (genomic)
{iii) HYPOTHETICAL: NO

(iii) ANTI-SENSE: NO

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107:
CCTCCGTCCC CACCACGACA ATACG ’ 25

{2) INFORMATION FOR SEQ ID XNO: 108:



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 113: Thr Asn Asp Cys Ser Asn Ser Ser
lle Val Tyr Gu Ala Ala Asp 1 5 10 15 Met |le Net Hi s Thr 72&uneZPps
| NFORMATI FOR_ SEQ ID NO 114: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
20 anino AP HOSS¥48)” TYPE: anino acid (C) STRANDEDNESS: si r?@TéEP"%’ 219
TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (Xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 114: Ala Ala Asp Met Ile Met Hs Thr Pro Ay Cys Val Pro Cys Val
1510 157 June(%ﬁgégﬁygiggégﬁﬁéégﬁg :/EP02/00219 84 Arg Gu Asn Asn Ser
20 (2) | NFORVATI 5] D7 NGse Tolbes (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 20 am no aci ¢& T¢H8) Hhi¥PEc asidno acid (C) STRANDEDNESS: single (D)
TOPOLOGY: i near (iﬁy ﬂ%ﬁE@@@E&?YPE@1$eptide (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 115: Pro s ™R gt@°8* Asn Asn Ser Ser Arg Cys Trp Val Ala Leu
1510 15 Thr Ri9 kbdzcben it 20 (4eddnikNFORMATI ON FOR SEQ ID NG 116: (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH 20 am no acids (B) TYPE: amno acid
(C) STRANDEDNESS:iiksHIRATEETICH): ¥OPOLOGY: |inear (ii) MOLECULE TYPE: peptide
(1ii) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108:
CTACCCGGEGC CACATRACGGE GTCACCG ' 27
(2) INFORMATION FOR SEQ ID NO: 109:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
{iiil) HYPOTHETICAL: NO

(iii) ANTI-SENSE: NO

(xi) SEQUENCE DESCRIDTION: SEQ ID NO: 109:
GGAGECCTAC AACGGCCCTGE GTEG 24
(2} INFORMATION FOR SEQ ID NO: 110:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTHE: 22 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
{1iii) HYPOTHETICAL: MO

(iii) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110:
TTCTATCGAT TAAATAGAAT TC 2z
{(2) INFORMATION FOR SEQ ID NO: 111:

(i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 23 base pairs
(B) TYPE: nucleic acid



(X|) SEQUENCE DESCRI PTION: SEQ ID NO 116: Val Ala Lou Thr Pro Thr Leu Al a
Ala Arg Asn Ala Ser Val Pro 1 5 10 15 Thr Thr Thr Il e Arg 72Bine@28p5

| NFORMATI QID NGO 117: (i) SEQUENCE CHARACTERI ST ENGTH:
20 am no gg#) 8%5?‘% TYPE: anino acid (C) STRANDEDNESS: si fgi% PO% us
TOPOLOGY: linear (ii) MOLECULE TYPE: pepis de 7 June 2005 WO 02/ 055548
PCT/ EPO2/ 00219 85 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 117:. 5er Vval Pro
Thr Thr Thr Ile Arg Al Ry Lqu Leu Val 15 1015 dy Ala Ala Ala
Phe 20 (2) |NFOR|\/AT|(E§£E§D§51€S 118: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 20 amino acids (B) TYPE: amno acid (C) STRANDEDNESS: single
(D) TOPOLOGY: | i HéarMCLEGULE, TIWE}_E@TJLEGW) peptide (xi) SEQUENCE

DESCRI PTI ON: SE Ley Leu Val Gy Ala Ala Ala Phe Cys Ser Al a
Net Tyr Val @“P%J’\'g!’om%ﬁm%sp Leu Cys Ay Ser 20 (2) | NFORVATION FOR SEQ
ID NO 119: (|):LJSE QUENGENGHARACTERI STICS:  (A) LENGTH: 20 amino acids (B)
TYPE: am no acid (C) STRANDEDNESS:. single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO: 1l11:

GCCATACGCT CACAGUCGAT CCC _ 23



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 119; Tyr Val Gy Asp Leu Q/s Gy Ser
Val Phe Leu Val Ser Gn L15 1 5 10 Phe Thr Ile Ser Pro 20 7 Jure 2005

| NFORMATI QID NG 120 (i) SEQUENCE CHARACTERI STI NGT

20 anmi no agg#’@&s? TYPE: anmino acid (C) STRANDEDNESS: si T@“?%?i‘hg 2005
WD 02/ 055548 PCT/ EP02/ 00219 86 (D) TOPOLOGY: linear (ii) MOLECULE TYPE:
peptide (xi) SEQUENCE DESCRI PTION. SEQ ID NO 120: Ser G n Leu Phe Thr Ile
Ser Pro Arg Arg Hi's Gu Thr Val dn 1 5 10 15 Asp Cys Asn Cys Ser 20 (2)
| NFORVATI ON FOR SEQ I D NO 121: (i) SFQUENCE CHARACTERI STICS: (A) LENGITH:

| 20 amino acids (B) TYPE: amino acid (C) STRANDEDNESS: single (D) '

] TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON:

. SEQ I D NO (4)2 tnroRlxrivE|rofdsag Appioysl2Asn Cys Ser Ile.Tyr Pro Gy His Ile Thr
1510 15 Gy Hs Arg Met Al a 20@%2) | NFORMVATI ON FOR SEQ ID NGO 122: (i)
SEQUENCE CHARA@H’E TEEE“& 20 amino acids (B) TYPE: anmino acid
(C) STRANDEDNESS: linear (ii1) MOLECULE TYPE: peptide

(C) STRANDEDNESS s;ngle
(D) TOPOLOCY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:,312:

Tyvr Glu Val Brg Asn Val Ser Gly Ile Tyr His val Thr Asn Aig Cys
1 5 10

Ser Asn Ser Ser
20

{2} INFORMATION FOR SEQ ID NO: 1il3:
{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: 1§near

(ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 113:

Thy Asn Asp Cys Ser Asn Ser Ser Ile val Tyr Glu Ala Ala Aig
i 5 10

Met Ile Met His Thr
20

(2) INFORMATION FOR SEQ ID NO: 1i4:
{i} SEQUENCE CHARACTERYSTICS:
{a) LENGTH: 20 amine acids
(B) TYPE: amino acid

{C) STRANDEDNESS: gingle
{D) TOBOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: ll4:

Ala Als Asp Met Ile Met Hisg Thr Pro Gly Cys Val Pro Cys Vié
i 5 14 .




Trp Asp Met Met Met Asn Trp 1 5 10 15 Ser Pro Thr Thr Al a 72dune 2005
WO 02/055548 PCT/EP02/00219

84

Arg Glu Asn Asn Ser
20

{2) INFORMATION FOR SEQ ID NO: 115:

{i) SEQUENCE CHARACTERISTICS:
{3} LENGTH: 20 amino acids
(B) TYPE: aminoe acid
{¢) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115:

Pro Cys Val Arg Glu Asn Asn Sexr Ser Arg Cys Trp Val ala Leu
1 5 10 15

Thr Pro Thr Leu Ala
20

{2} INFORMATION FOR SEQ ID NO: 116:

(i} SEQUENCE CHARACTERISTICS:
{3} LENGTH: 20 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116:

val Ala Treu Thr Pro Thr Leu Als Ala Arg Asn Ala Ser Val Pro
1 5 10 15

Thr Thr Thr Ile Arg
20

{2} INFORMATION FOR SEQ ID NO: 117:

{i) SEQUENCE CHARACTERISTICS:
{a) LENGTH: 20 amino acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRI PTION: SEQ XD NO 122: His Ile Thr Ay H's Arg Met Al a
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85

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117:

Ser Val Pro Thr Thr Thr Ile Arg Arg His Val Asp Leu Leu Val
i 5 10 15

Gly Ala 2la Ala FPhe
20

{2} INFORMATION FOR SEQ ID NO: 118:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 118:

Teu Leu Val Gly Ala Ala Ala Phe Cys Ser ala Met Tyr Val Gly

1 5 , 10 15
Asp Leu Cys Gly Ser
20

{2} INFORMATION FOR SEQ ID NO: 119:

(i) SEQUENCE CHARACTERISTICS:
{a) LENGTH: 20 amino acids
{B) TYPE: amino acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119:

Tyr Val Gly Asp Leu Cys Gly Ser val Phe Leu val Sexr Gln Leun
T 5 10 15

Phe Thy Ile Ser Pro
20

(2) INFORMATION FOR SEQ ID NO: 120:

{i1) SEQUENCE CHBARACTERLSTICS:
{a) LENGTH: 20 amino acids
{B) TYPE: amino acid
("} STRANDEDNESS: single
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(D} TOPQLOGY: linear

{ii} MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120:

Ser Gln Leu Phe Thr Ile Ser Pro Arg Arg His Glu Thr Val Gln
1 5 10 15

Asp Cys Asn Cys Ser
20

(2} INFORMATION FOR SEQ ID NO: 121:

{i) SEQUENCE CHARACTERISTICS:
{a} LENGTH: 20 amino acids
(B} TYPE: amino acid
{C) STRARDEDNESS: single
{D) ‘TOPOLOGY: linear

{ii} MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121:

Thr Val Gln Asp Cvys Asa Cys Ser Ile Tyr Pro Gly His Ile Thr
1 5 10 _ 15

. Gly His Arg Met Ala
20

{2} INFORMATION FOR SEQ ID NO: 122:

{1) SEQUENCE CHARACTERISTICS:
{A}) LENGTH: 20 amino acids
{B} TYPE: aminc acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122:

His Ile Thr Gly His Arg Met Ala Txp Asp Met Met Met Asn Trp

1 5 10 15
Ser Pro Thr Thr Ala
20



