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B. General Description
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term'ﬁa(F:’l gﬁ"ﬂﬁﬁp Mﬁf@ﬁ@ﬁ‘f’*ﬁ‘ﬁﬁ?ﬁ%@'ﬁw as probe (Ticehurst, J., et al,
(Supra)), F%S&'oveqonbré, t cDNA n er S des nat ed HAV16 HAVl HAV8

and p difd Strand VA genome g}q{gg\‘e?? sg):ltlﬁg SGW?Q gﬁpgpa
rEI?’gllg‘gZ s p{agé eé.ﬂtg@%{' ¥n ﬁ\g §t§an ;}/Iemen e oli omer |Bmer iSP 7 5

yl & st

kb, -t heggjpdoht’ PasthEA tidd %ﬁ ag(?ﬁig Weolb PfrJ ﬁlﬁ c‘ﬁldﬁ *Lﬁde eE
MERBT NJJABE ol Bligofiol wal Q¥MNisbifled” hrglufg%te to &@6& 5 Va7
wer e depigéestddasith \McbiNattrbtn BRBSratGa Ror BYRETHeW: Jctﬁnewag%l&t@d: Tahcpiﬂe oﬁ;‘r @@Ps Oﬂe Mar ch
1985 anahdasmitigiat Ggass GRBE it RirdulaRIRehs DNAD THo liGuAOH Mixturss W traBfrmad Grkd £. col
r espeet RRIBMyS tofobtain pSQDIHAMIE! vehich i3 HAVuGéotilidIcer38 razesvesd, vbeup1) NSETTS shown
in Figure 2 gave the results for the corresponding viral RNA set forth in
Fi gure SORﬂw-ﬁ/m s of the open reading franes associated with this
. sequence indicated a deletion of 22 nucl eotides at position 3530 of the HAV

genome; ,t RESDHAL0-E gras consirepleshinsq menngt eeaiageus Wrethad lesesibéds akiows s PEPPHAVSSS
se quéhc&eet Sifkhe syribpls NG oigomene corrected pl asmid was desi gnated pHAVL *.)

tract of AGAEPAHEUARAHEMTAT T"cédq%%é’%s ”%&'@%T%%%ESR@%# ZnL"'si arts &yt;ﬁ pol ZA
AUG
7.4 1%:' e&seffi1 r@uglér%r vudeg 4ora o t on an %ﬁxen@ 0%8& gglh al'ﬁ at N eOtI €

ol ecul @ O?S ‘g %afl\gg' in
PlacdB ! vikf line® J:e plle L§u a Qc?cﬂ; car%o inal -
Fi gure dmisd@ws reré]ﬁ@em d(}gA QQJ%P& qUI red for yrosine
resi due on a Vi ral protein, an e first 75 nucl eot i des of t he sequence
can be Bpressién-anged in the highly stable secondary structure conprising
stem;o and Toops known from ot her picor- navirus RNA sequences. Al so, the 5
t &afri nal  Bosaliistrain BBAVAS, Fathon g (supra), Gils epre abdsforasd wish teplasads| dgscabsabwed i n -
ot her pindgingla\eplpnysteansforDails wee igewn wedrhight an$7 * BxipRewdibooth blec 100n.gy/ndRshpicillin.

Expr ess@‘mﬁc%@ﬁb\@%@flﬁ@ﬁ%wuwww prepdred @ sPodrt B’k eri al expr essi on

pl asni ds \'/:\!%r rFé°tE'B PERrPSHIen avplvaiRi QVAMIghty Quityresy in medium 98 labayeycnres bepym frbre ilyserolf

humat s ?sﬁ “'B‘f?rﬁ?fea‘g@% % gliléﬁ $aEganadiumcgnd grown q;37° £i te an@Pgs oF RS
(1985) b r?a“"ais ! qufP FENY gting 3 ‘(S‘P' PP'H'@" H’e}B&tgquI"ﬁ Cp!tuaeapm # sauacur sor
protein E in

Thr ee

o ﬁ prf:' B_ IP}%;S °§ thes & pliugng i)
car by ggrs@g.m,gg %gé é&m L S o Tl «%L'gég %y

olu
dlum i

for SOD aBshsFerd §8&1 RS BRERS P & %H“? "
P1 gene(ﬁedMﬂihCﬁh:d?é gymlsﬁ iﬁ i dﬁgﬁ% fof a’”"w&? ld%:egﬂ r@%ﬁ%zﬁn 2% g§gD
dsz n

al ong Wi t BxpresEibwas ih8 Gppabriite foP (a) Hroteil Ibhhdfd) bOdkp
net hi onsample Gysﬁi@d”lbdl hﬁhighﬁndtldéd BEmpidCind\Rbd prateiné Werb atb@dd 4 IR FosSicti

consés Uodlecolasweights falabpmsndaeshemat i cal |y in Figure 3. The expr ESSI on pI asm ds
wer e base@heditAv deenpormat gb fusionstaed the frber PNof@SODIRAE DG et datbbiod] bydSoma&ieGlainig

Hal | ewednfl byespegilic reactiop rwith .anPPHAY tihogiSOThE S0P vurpogppn off tatiad wasodutepo@BL6 by
repl ac &P@ﬁgssmstagnrgcﬂng Py AnticFOD antibodies; free SOD was detected both by Coomassie stain and by
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0.1 mM EDTA) and dejel lied in 2%cysteine. The '



t he carboxy terminal coding region of the SOD gene and downstream
pol yl i nker sequence through the EcoRl site by the new polylinker sequence 5
GATCGCCATGGGTACCCGGGT CGACTAAAT GAGPAGIS 4881313
CGGTACCCATGGGCCCAGCTGATTTACTGATCTTAA 5' The substl tution of this polylinker
ter Pal G‘& of 40

seunce re ‘Ictg l|n t‘ car b,,.f?x
i ‘:%%aﬁ%%%f& g Skl e
it fo
pscoieel Py s b m vmg 3%@ OB AT hr
ally |

b odeh ot
or i entat tpggb,tmg,g

HAY GHOBNAHMARSad SBB\EY pidpirbly B DNA
pol ymer agguentidl %ﬁbogérg es,ta&ﬁis U}ﬁ‘m Nébbinbinanfhlfhah 130D prddlicdd\WRpeabt (sdeCitPO ﬁewt)h
reverse, BibRWeRvaiedSRensivaI@ i CBAITeRPBS britamibatddl 16Nt hr @NE&H teNératoRSwith @l1i2o@t ed
and tr ahaifuﬁxfnrmalonssraashﬁnemmhse Bhjligated ghit 2dtraktfiagGl entibody] théd washed nd( B8 With, -

8: 279- 308ip-Rad HEBt caion reaGdDRAYVR mgiml 08 mM TRSECHAY2:62160at1 NaGUNGI16%MmeM, ) 1600 E.
col i. RRI nethanpML5 (_Rut her, U, Nucleic Acids Res (1982).10:5765- 5772) for
expr essi on SPB ashtityiin nan-fienaiuting gaiowes idendifiedSMDthei méthadhe! Bravaherap. GOBY Jahiabxy

t er m nal Bighamr @91 h d&e76h Prielist odly werp shakeduir the yabpence Q‘é?!@ in&gi mMi niep blpe h
the Leu @H@e'd'éd%%o PRt fReMR PRy, hein 3¢ MM HPO. \RbL7- A9 VHTEMED, 88 M giReflavin

ext endi n F‘ﬁ\.r’g [foogplemperatug e Bufiay wasyemeyed and mﬁ@ﬁ'l‘@ét"\“ﬂé‘a@? 13740 % Rel9rat ed
with t'%e WpraReorylight Rpxy Thod rsuRE ol thei%?ﬂ'a'é??éﬁﬁéWW" {#% Lol yl i nker. 55

p SOCDHAVP1 /1 pSODHAVPl/l contains, in addition to the sequences in
pSODHAV2- 2, the remai nder of VP3 ar,}q e 11 EP O 199 480 Bl car boxy hal f

-of VP2. pSCDHAVZ 2-was digested with (5 to the HAV sequences) and -,
with gacl, which cuts hj %ﬁ%he VP1 seguence The 3.4 Kb fra rrent
cont ai ni lg t he yas gel
i Rl at edpg?%glgt ed tc%gé 1806 bp- NcoPaeggc ﬁent |a};@§§§ f?%?ﬁ%l—%VBllG?d
(see [err 4 andtransforrred into E CO|I strain. D1210to obt ain _

p SODHAVPR g“g) v\g presséa P?PE coli strain RRIAML 5, S@PHAVP1/ 1
genera&eﬁs@b WsLoh plo té § of q h HAV sequences $tarting at the Val of
VP2 encogschmvious| eok( sheo (#1832 tdar ngh val~ of VP1 encpded at nudeot i de
3201. pSODHAVO-1 10 BSODHNEGD] \easeskeri veds from pSCDHAVPL/ 1 and «cont ai ns

. the additional half of VP2 to generate the full Pl precursor sequence. A

" 438 bp Bst Xl fragnment frorm PHAV47 (see 11 D.1) containing the 5 end of VP2

was g& Isolated and ligated to the single stranded synthetic DNA ol i goner,

15 5' - ATGAATATGICCAAACAGGAATTTTCCAGACTG 3' via the BstXI overhang at the 3"

end of tHE=E bkeftednent. The singl e stranded sequence corresponds to the

codi ng strand of the HAV genone fromthe extrene 5 end of the P1

Pr 8CULS Oforel il pﬁldhﬁgws,a aw@r&.mpwrovloﬁ Bl phloid foP pSODIANE. 23R b iRV B
conpl erreggog,rs\,g_gl@b qusbBﬁK%H W SSOOHMAGS! Z€ reverse 20 transcriptase.
using the Fhe BOGHAVEY ardfSODRRVIESL idbiorOFQ6RARGe gur.fadhﬁ\ Hoparaldh, SOSEHRMidetdols,
primer. ibdiysClonkii® sdir@gaatelssfdeiutedCThesh @AfddqrotoMst werd\@Rkted @Btmibdand the -
Ncol / bl uresutting agrameimdre iastel Ut ragtivith avith oA dindOorb westerp dlotssadf in (EnISA| asays.raovsed
ol i gomer antiseresaggiobt thesSORHAYE-2agudt with @it did ploBinEODIM\IREY dn Wedwerg hiotia thabappeers
PE2Vi oustybediAya¥Rticendviasthaxpless alse designaiad B FSEr Wit luinea Papture EHBA bith gnquesentii on
was di | UBRRHAVZR®nd prti-SQRKIAY HAFERR witikHAV\MS. and addi ti onal |j gase added to
circul ariz& ‘E“hEL'QNASS"TH@“P‘?“QJ#I'%Y’P'W%PHPé"’%l% witth [gRSoRY 3NV serapotitive pgfient: o5
RRI AML5 T8 8#ed, 7' Q%S °' WH‘i'be‘ﬁd éBhY"éh ng"’f‘vk‘&" %&’P% hé§'°?8§zf° dreeibe
Y

Pl/l

cubem anti-
glezo""t)/sg t}i_ ﬁ% 0 wugpge/ ROrexS no-d- -ethy benzthmzolme suftonate]
g gB sé and 202, an he ales were read on an reader at 414 nm; the titer is expressed as the

reciprocal of the dilution that gives 50% of the maximum absorbance. The results are as follows:

50

55
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30 except that the synthetic DNA ol'i goner 5'

GATAGAGGAATTATAAGATGAATATGT CCAAACMGGAATTTTCCAGACTG 3' was used. The _
ol i goner provides for stop codoep@ngeass Bposone binding site, in addition
to HAV 35 sequences, downstream pSODHAV10-5 when expressed results in free :
SOD~with the natural termnal Gn replaced with the sequence

Met\t| e- Q3 u-d u- Le ﬂnq e¢ HAV P1 |acking [t$,13 carboxy term nal
am nd aci ds, whi chq: ,'gr ?p;f&éé ith dy-Arg- Leu-és%oAsp Expression 40 E
coli strain RRI[err‘ilﬁ er, U (supra), cells were transformed with
the plasm ds descri @qu Sirppl £ col ony tranghgrmants were grown

over i ght at 37[er Moudk 3\:0%11-5 Oofpy phus 100 ug/ myggpicillin. dyercol
(50% stocks .of these cultures were prepared and stored at -20 C. For

pr ot ei ni expressi on Mo/ At i-osepippghd cul tures, i mgedi um as above, were
begun from gl ycer olMefs e thockis-sdihese sul tures were déduted 1/ 100 into the
samepedi um and gr Meuse B er$dDtPLam ODerr] of 0.3 0.8. Uninduced
controls were prepMatEaAnti+BePegPh 4 nl portion of42he growing culture
wi th an equal volunme of the sanme nedium Tac pronoter-driven protein
synthesis was induced either by diluting of 1 m of growing culture with
medi um pl asdditiond! as$a¥<s 20 Ing 9p SOPYAVZ2oand] SQTHAYEHI were cpotied nws ingredeliuiese [strips,

addi i @nd e stripg gee theh (peetedbithligo HAX/serppSitivechuman gase anddwve)satonegative humen séry

ei t her Thagkips wero a#@d Pngrigastes @t pespxidgsecqnjugaied goR| e\ﬂrhrmarsleG Lapd é’@?"s’&@?eé

~cul t ur ¢t Hbeypaseyidate’ spBslialend-pHiprashpainoltp yisyalize, fhe 2“519'"%1 F?Eoﬂe[?m’?sﬁ °I°Pl't'9éF°d

e T e e
B'eﬁii( ol gfé tﬁ@ﬁ%@mﬁ%em Gl A pRoive admels N e
DY

gl asS BEG %ebﬁmnnsags S OBk, oGRS o1
was  detgah 341 é\fw%%ﬁ\a.? m&% Bﬁgﬁ p%lm\}a%er%@é%d rodter €

pr €S entedctin! vifd sHAVPL /£ 1haY SR tﬁesfo Wogdti®d sdrd) iniis 3 A WeRSwerd Bsdisged

pr ot ei Reith e8I QEE gkt dr SGDHAVRIA. THRSIBRED wyie,we%ﬂ&% 504 :5eCanlfh oMot S

for &l lvafuaSfinglSnd Hittin AN 16:01THO BRNWerd ftheh Ukcubus \amobetohieasé lc6rfugttbd @bat anti- -

p SODHA Vil arblg@ewich @Rk e adiwiychipag®)S BieSvelid wérs firlly BuBathy with BT 5 fahCHIMR Adbitli ON

W t h amnédd-ohAVEEHSA tebded bteld 4 nihHthe Sésbitscomgienemibsabantaigitans was det ected by
Coonassi e staining and by anti-SOD anti bodies; free SOD was detected both
by Coomassie stain and by 12 EP 0 199 480 Bl enzynmatic activity in
nati¥e gels. SRIWRvwere either st alA¥dReAEEiFAoNBssi e bl ue or subj ected to
Western anal ysis after electroblotting onto nitrocellulose filters (Towbin
et al, Proc NEi®aMwehd Sci (USA) (1979) ~76:3450); blots W@H prei ncubat ed
with 0.3%T "H“aztb‘ n PBS for 1 hr at roomterrperature o? Bver ni ght at

4 err] ., treat@hdi anti-HAV or anti SOD at 1:100 dil , and i ncubated
for ¥ hr at r&ey r% erature. 5 (Rabbit antl-HAV was |’ red using
partially disfupted HAV virions. Anti-human SOD was prepared by sequenti al
exposure of rahifssto purified reconbjnant human SOD gregyced in yeast
(see EPO 138 Hy@an)s Bl ots were washed gxtensively in Ooé&afwaen/ PBS and
|nquaat ed foruu’lmgu fit roomtenperatureswith a 1:200 di buygen of horseradi sh
pef oxi dase conj .ugat ed goat anti-rabbit-1gG anti body, then washed and
treated with @GiiomgRadl HRP col or reagent+at 0.5 ng/m in1828M Tris HCl pH
7.5, 16 MM NaCl, 0.015% [err], 16% 10 nethanol. SOD activity in

non- denat uri ng gel S was identifi ed by the nethod of Beauchanp, C., et al,
Anal 4Bi ochem (1971) 44 276 Brl efly, gel S were soaked in the absence of

| i ght, O3 £agstryqorpot AmiamyAgid Spayenges Eorrespongding AliYediPgpes i n at r oom
tenperature, then in 36 vaKPO4 pH 7 29 nMTENED 28 uM r|bofIaV|n for

15 min at W??o 'it % F’%“’“ @ SVWQES'ZF% ’Qﬁf';
for %5 $ tit ral arage stl nngn 0 k@r@@&%& PO |0 V pe;':t: 'and thew AV 'ﬁ;‘g%%: Of
t hes (u% § éé anal

Tes

(i nduc Tu m utatw aroas of structural
ojogy hav been rd A n erals a ure. 4.

Cal cul at egreas gfhﬁ%f\ﬁfe olloS\Iu% poi ptlde represent major dm E%éof VPF%HoVéttaV N&va CE)

anti bOQkaﬂS@éﬁ\@mZEms ot al°Natdré (1983) 304:450-462) Q)n this informdtion, and upon the

Nt s homology between HAV and polio, two polypeptides comprising sequences that give rise to the correspond-
ing HAV peaks Va and llla (Figure 4) were synthesized. A third polypeptide corresponding to an HAV region
with characterislics similar to those of Va and llla but with no homologous region in the polio sequernce was
also synthesized.

14



pSCDHAVPI / 1 92. 160 88. 820 o+ + 25

pSODHAVO- 1 108, 910 105. 900 - _ +
nt pSODHAV1O-5  92. 970(P1) 64pld Po9 480 B1 - +
16, 440(SOD)  20. 650 4 ' ' + 30 nt=not

testied 35 Expressed products were approxi mately 1-3% of total cell protein
for pSODHAVZhS tarmel spd@ORdR\ vdstiucted dare lbo drtflovB0 whesp dhd puahersf enmegpSIBDI4/ANe -positions] '
pSCDI—IAVlOﬂ!F'QWH‘e"‘S!MqAWd?%WS@BP‘BHAVPU1 fusi on proteins were purifed on
preparatory SDS-acryl am de gels, |ocated by Coonassie staining, and
~electroeluted. These purified proteins were Injected into mce and the

resul tifg sera were tested for reactivi tEeafthl: virus on Western blots
and in ELI SA assays. l\/buses(#p antisera agaggst the SODHAV2-2 react with a
34 kd protein fromHAV VI stern bl cks appears _to be HAV-VPL
and was therefore al so de ({He'i\;l'\qﬁ% Tt 6g]a“ ﬁ% JELI SA bot h
MDUSE gpti- SCOHAR-2 and antl - SODHAS 15763act vmth HAV virus. In the ELISA
assay, ‘mcrotitey N e tegih 19G froman HAV
seropositive patlle%ﬂéhﬁlo#g%qgﬁmr% c ed and incubated 1 hr with
purified HAV. Dilutions of the nbuse sera were the 45 incubated in the
well for 1 hr. The wells were then incuat edak g W th peI’OXI dase conj ugat ed
goat an&i- nouse Ig follo by reaction vga% t e peroxi dase substrate

2,2 azi no-di-[ 3-ethyl benztmiazoline sulfo e] . (ABTS) and H202, and the:

pl al es were -read on an ELIBR{@Msmsm&mﬁAsmys%@Iursyexpr essed as
the reciprocal qfgg he didgdion that gives 50%-of the maxi num absorbance.

The results are as follows: 50 55 13 EP 0 199 480 Bl1 Control Muse a

< 10 Cdhtrol NoGE-Bhe-Pro-Cys; <10 5

Mayse Anti-SOD-VP1 a . 308 Mouse Anti-SOD-VP1 b
158 Mouse Anti-SOD-P1 a 183 Mouse Anti - SOD- P1
b 160 10 Mouse Anti-SOD-P1 c

30 Mousg Anti-SOD-P1 d No Polio Homolo 42 In additional
assays, 20 ng of SODHAV2-2 and vapﬁ'rm‘—gre p[otted onto nitrocel |l ul ose
strips, 15 and the sfPfps were then f&8cted with two HAV & opositive

human sera and two seseregakiTArhYgRNASAL2rolPR oSHilsPES MeIRwWashed and
‘reacted with pergigdase conj ugat ed goat anti-human 1gG and then reacted
w th the: peroxid substrate 4-chl oro-1-naphthol to visualize the binding
of the perox$edas®hceqysgat ed anti body. The results showed that the
SODHAVPL1/ 1 reacted with both the seropositive sanpl es and neither of the
seronegatlve sarrpl es the SODHAVZ 2 reacted with ogne of two sero 05|t|ve

sanpl es_and t fe : a\fgte l?}’éte'f“? for ‘ésﬁdﬂ ’r“gﬂ'g'é%/ac
VH\ﬁf/ usét %" H'é) Hmy to ecgﬁer 1] lt? § 3%
ser 0p8-§u lmk g %?‘ E?i lde i rEu a'? ne: g:;o - -§‘§
greater reg (%% q§> ,e al
this assay .4§foA Igﬁv J%Mf‘e 0
8:4 ) Ifen elwq Pbp fver t 1H gl ﬂanﬁedlafb@ 11béltdhﬁnc&fam5che

SODMVF}.:L/ T e oRadRA Yéplides WHRS Ghiek enms Gaphe
<Vari OUgntibétid¥lagahdd tﬂwﬁwedssaﬁ,agafe%s dsshyed b3 MELISWEWBstérh Bldts udingl BdtaAtboiabdinst

, per oxi das gel£ i johl §&LE BuligiePlodadall HAV BrowEMmUbpretipitates lfor GHeQRtisefaqidiucod\M fespofidaitdTp

| gG) . Thethagidtan vapiegpohdingatb |)yaki Vacand &t el proteinlwithBd Holwrtdmbidg)2 imraundpreditelioo waain

ELI SA r eadeserved withltHe bands chivesppreiig Itd ¥WPigrraeigi ven i n absor bance units. 30

Serum 4 HAV Reactive Human-
- D.4. Preparation of Non-Infpctiomg (Deleted) Virions

Deleted virions can be prepared using expression vectors compatible with procaryotic, yeast, and
mammalian cells.
50 The P1 precursor of several picornaviruses synthesized in vitro can be processed into individual virion
proteins which then assemble into immunoreactive virion-like particles (Nickiin, et al, Biotechnology (1986)
, 4:33; Palmenberg, et al, J. Virol (1979) 32:770; Shih, et al, Proc Natl Acad Sci (USA) (1978) 75:5807;
Hanecak, et al, Proc Natl Acad Sci (USA) (1982) 79:3973; Grubman, et al, J Virol (1985) 56:120).
To obtain a similar effect in vivo, the E. coli transfected with pSODHAVI0-5, which produces the P1
55 precursor (see 1D.2) can be modified to produce the virus encoded proteinase (3C) along with the P1
protein. The resulting combinalion of P1 precursor coexpressed with proteinase will yield non-infectious,
assembled virion-like particles.
Similar constructs expressing the P1 precursor and proteinase can be produced in yeast and
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Human- 2 - - ~0.346 35

Chinp-1 : 0. 459 Chi mp-2
0.100 Hunman-3 - EP 0199 480 B1 *+ : 0.787 -
Human- 4 S 0. 483 40 _
Hun;ayl 5 0. 788 Chi np-3

mammalian cells. For production cgzlgn-mgcqgugV|rtqkyngq1@[§§ imspmaian gplscgn p@p@sg@%ence g

' -Cor r esg@h@P H@V@tmomatua?qf e %fb‘rq 8‘ '°W‘FF°€‘€9W ?'e%ﬁ'ﬁsn@’ ‘éﬁ’ﬂ“ﬂp be u%!HcP@@'WWer e
synt he&i %

feplic Rdh@ebyAy and
o S T B "f’g@%g e e

hydrop neaelfct' Struct U arac SPT & gLy

for -bof % ? g&m&&ﬂ&nﬁs@mﬁ 20 6310 SRAVEIE . 6 B goqan@lrasqs wi th
the ai gy .@Fm 33 la prov d.ggsﬁaaroesﬁw BGA\FHJLﬁF nA%@reas
of St welyrRb kaagupnams,e akbeed?.trb: Sbrhd hrG %weisae HioRd w

NUNG5 abBRIAD dervbifve FHIGMSY foltofthif WecsVio oﬁéu@ asremcsuoa Worbrhotérhdd rp,exbadanwauws

pol ypeptel Haisé BRI £poblihkeNBitOfovEAILrbHRAOCsitSS a@asteémwm u(eM;\uo lprofriotedl|as whiRbair €
(1983) TROdtoHobderfs Trbal tiresresdingl frammes divmbitead fioc ¥®IplyBBel: 459- 462) . Based on this
I nf or mat i mpreadetiil,LgSETd wirecdbSrubedes foijgwshthd ek bp BiwHIAIndI fregment canfaining the

pol ypefv40ceigin obreplication eyl eady pomotes wasrxeisedifpm RSVat(Mutigantebalcidel Gelt Biolde81) ng HAV
peaks VES4HGH) ang! [pyyif ¢|T £11280 1) Sy %C"@?WH'H@S'P‘%GO“M"G@VM% sdoiipn pilga was

cor r esprsised figp P8V rgagt Srabwi el Cof Bioh 198Y (19844 adAurifief- The fRRBYES of Va
and || pge WE%W‘"F%WDI ogous region in the polio sequence was al so

synt hesi zed 14 EP 0 199 480 Bl The three sequences constructed are as
foll, Vs, where the nunbers correspgad iQddne pPositions designated in the
‘deddted sequence of Figure 1. Peakj I'llza: 361 565

Prozd [err]-Leu-Lys-Pro-dy-Gd u-Ser-Arg- 10 570

575 576 His- T he AGSEACARSICHCSCETICTIGATAAGTARTAR *Va 15 591

595 Thr - Phe- Asn- Ser - RSTABSGCELCOBGATTMATTRATTACTAG 602 20

Thr »Phe- Pro- Cys; 25 No Poli o Honol ogY 606
610 HindIII BygllI S@a3 Xbal Bcll overhang
Ser-Ser-Thr-Ser-Asn-Pro-Pro-H s-dy-Leu-Pro- 30 618 Ser - Thr- Cys.

Each of these sequences ends with a Ctermnal cysteine for use in

conj ugabighocpniaips the gesirigtianditehrshoun ed stoféodorrin plethrep readiag frarods. Shef fesulting 670 si ze
t 0 eonhrefragmant sentiningct4) ogin rheeplisetioni 3440 @priyt Rygreoter, THelylinkermwith estio edon graeﬁ! ei ns
wer e cémolpgb(eqsyﬂv'qt@ tilgevag glpyeddito P@P@H'rﬁ'te Rf oare,BFP? Yat'wevma@ apAvh2-3 1 H) by

di sul f Peition KLH’&'%{ PPFF'BU i (HRS4 i i 9R' ntes in the pML ~

m nal GEW%G§ , E; s % I'g‘?gs% P

rea en ;;ggﬁ y A I (1982) _
gl ut%ar o g‘%%;s ' Efg ]!"kmg(g %ﬁt pgoév) I %@ ﬂf’gi%\vﬁch‘ﬁui o fod R
into r Ilgl ned °211 & " ';Lﬁ 80 ga S contalne '" anﬂ{l gg'a ainst |

the injeqser £8 %Uﬂ%&ﬁseﬁﬁsu@&%%e&lﬁ%eﬁebl%me#ﬁﬁrﬂ%v% QLsSdubla%{eBQmﬁ Bﬁu
ant '4595@ Xhgitarid e linker:
M .

gl

BglIl EcoRI Smal KpnI Xbal

© 5 ' -AGATCTCGAATTCCCCGGGGGTACCT
TCTAGAGCTTAAGGGGCCCCCATGGAGATC

was ligated into the vector to yield pSV7c.
50 pSV7c was digested with Bgill and Xbal, and the linker:

’ BgllI EcoRIl Smal Xbal BamHI Sall

55 5'-GATCTCGAATTCCCCGGGTCTAGAGGATCCGTCGAC
AGCTTAAGGGGCCCAGATCTCCTAGGCACGTGATC
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gels run on tissue culture-produced HAV show i nmunoprecipitates for the
antisera produced in response to the protein corresponding to peak Va and
to the protein with no polio honBP&gIP9 48Binopreci pitati on was observed
wi th ‘the bands corresponding to VP1 protein. 45 D.4. Preparation of
Nong I nf egld l@g} [()D%]c%%gpg Virions Deleted virions can be prepared using
EXpressi on VBh&1-aWrh '}:HR(/%‘%% Qi s digeSBS itn B hd Rage®! | S-
50 - Tiﬂ@ bl%ﬁﬁér\{ §1%d| a ORISR bethe RA Qg pHﬁWwa%)ﬁHe With || hrﬂi BahiHi @ can
be pr oceﬁs@& thé) Edlink '36GuYH yaastrw S Qb SUNIRhSinNfo YNV 1hIRNMTBSSIRE RhgPnehtd iware
| MTUNGr efyalell io \the” BEHHI| ditk &F P8V Ed. The Fesutthg® kdctoR | pHat/mai-svﬂl ﬂ&o@&lﬂfé gagy HaV986)
4: 33; Pategosnberdicodidl afino add 1-2076Qhddr t6hi0)) of $hé: SK46 profbiohand @irecBy behitt &R vdgtbrl
Acad Sci proided)stop £GHAR )as #mwb B(Figuredanecak, et al, Proc Natl Aced Sci (USA)
(1982) 79: pBABICBTOMaay, bet trambfoctel Yite @OS( t@BSéndStian}slﬁl) expiessianb teatoth iy $b-mi | ar
ef fect i mungfluomescantreusing howiri convaleasshiesstugtfonHAVh PESCIBHINK HOmGsuconbsiut OB renstece s
t he Pl 5@anhyn%w~sqd§eeonitmcmecterarfprb@biﬁmersw@u to produce the virus
encoded rote| nase (3C) along with the P1 protein. The resulti ng
conbi nat BH"YB‘E Eerticler Y, IPRNI0 S ex pr essed WI t h pr ot el nase will i eI d
non- |nfect| d virion- I|k gonstr

br ﬁ % {??f d1 r |n 31 a e %er

EﬁpBeSSI § g Zj lca ion des r{h@% consl'-(rdg % t(:-nébndsp(gl les %8 Iir‘%? Yrgéﬁzggnué%ﬁd 15
C o] Johé? ?% ABa .n?mun%n E‘f g é‘f&ﬂ: .ﬁ %‘d ?

0l S C oi
genone UéHPl@ rm fg 68 Bddofd of Hle ﬁ&??éﬁ%' .ﬁfa%ArPBQ .ﬁioﬁ’Jc%xS‘rla&Bﬁ %éeﬁe%%n&qrtﬁftﬂe
the 3' emghHIQits loP BeRI22 tda@vamnmemb&y&m bApRcaBSHIHABMRS tRNAR&LFHINSf dbsirbd fn-, the
3D regj Ofdnofdnd) $uinSE the YOIk SoploBIRastigehid &It Wb £ ikidud! EcHY shtd) BresdaPini tedprb-8N
abi-l ity refiot HepDCHOIS .givd It Hybrainadsaes @103 Isingitany, Inl acforduiticwthahd pradehiti idvdntion,
PL.Ot ei nsdeskedinapiidpes &itived fromnik Y geagrheomayi b paakitiod iwitnsultabledzaoRIZibkeas aeld Béartedtni S i S
suf f i ci epropet epadiag baradsanty ithei EenRll sitk of pRETD1,ar @sad th udplans ke ghotodepe riethatp@C103
i nf ect i obrid: PGS isfispositedanith|AECC and has pecession o 08t or  conpati ble with
manakd an &4 panstyciogdt RCIN @, yopst esmepsion vedtas dorams hybrid aene) aentpining the sBgueiee  HAV
codu ng s%qleﬂm cldAV-Hileenipravshaet inpjous §exes jag rollgys. Hm%"d'"’sﬁ'HﬁRWema?R?' A6

[err] D 1 ‘3°Vh‘é"dn%9ﬁﬁ'ﬂ'f‘9 Sepops 'I?"(‘f%& ?ciﬂﬁ 4&?1657661‘{19 ‘6:11 ’?l waFgProyided F*b%”l"@@& b

] pSV?d s 'b'é‘l‘? nd 'Wﬂ‘P H“° e i gea hs e‘sr(zlm*g%
" sVv40 or.@fg;b b 's r‘r? ‘ze t tqe
al so } R _va P Y WItLQPPe;% xgr%ff)ﬁ? ene

SV40 pr ol ama seco olub :f iSer! lﬂ i o oxxdas nativ ound
downst r ea”}: nl.u r c Q ncf: ErU&{n& q'!eas
fol I ows: ya-N&e Q@:.Aape I b gkidid-ro nt;. n sfom Heldhdieh Qs %Asaucﬂado

repli gat ik 366 & ﬂ\%@mtc&f ¥Ghe> HS P Y Eitbwi deh@an et al
Cel |l Bi ol‘ (rlggl) ié\rsr 1: 854- 8658&??'36pur|flecfgd‘|§he 240 B'E)d\%vfo Bcl I/BanHI

fragment contai NégcBYADr ARl okénREe clck NS4 Ec REr 18X LdcERMadAcIER PSV2/ dhf
(Subramani et al, J ‘i\‘?ﬁf‘“@éﬂT'BT'GF"(‘fQB’f)'G?L*“aS‘it‘CBM):TEFﬁEI*CﬁFJFTCPF%d The
fragments: wer® 4B8ENE e NredBtE eI TMIREN 1 I CA IS ESArsETETEATTTTT TG T S -
Stop «Codons,,l ACTT‘ZTAC?TT%AEI’TfmA%IggmgﬁwAAGTAAT- 3
FCTAGAGGGCCCAGATIETATT W‘FAE‘FAGTZSTHFh“dlCHGTGT-B'g‘r‘ﬂWismaﬁ Xbal -

Bcl overhang which contains the restriction sites shown and stop codons in

all three re d|n frarre The r sultlng 670 30 bp fra rrent ontalnl
SV40 orlﬁf’?f i d lh%: | el I

codon® e n s ngﬁiy 'go i 8 Efi ( g ensﬁ en§ f

a pBR322, ga% p G s|sOe||
( 1984) and tﬁb ﬁ‘dn act antst cdlt and
Sequencegfe o rtuél é -@:&%@ﬂorﬁﬁhedﬂn&ﬁ% 'aQH' e un%ﬁ‘dﬂﬁ'chﬂ&@er Feﬁﬁ?lﬁ%d as

treat ggargbow,t h Ba13 nucI ease to renove about 200 bp per end
rel i gati onnHjid\pa@éisl infrMdqns 4rd ias Pagatdd dshg Rssbd Bdding|seduoftos Bt nmgdn@nm ad
BanHl r e@bvide@hhantedImin@nofdniikioNBe HAC efituigdd.  egi on approxi mately 200 bp away
fromthe EcoRV site. To
Claims
s5 Claims for the following Contracting States : CH, DE, FR, GB, LI, NL

1. A nucleotide sequence substantially identical with that of the HAV genome as represented in Figure 1.
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elinmnate the other BamHl sité flanking the SV40 i was di gest ed

with Nrul, which cuts in the pM. sequence upstrea n of
replication, and recirculari zed &to dli Qﬂih Bﬂ m\ﬂg SV7b. _
pSV7c and pSV?d r epr esent successwe p ﬁ nker tss Mrst, pSVrb

was- di gested with Stul 40 and Xbal, and the linkér: Bglll EcoRI- Smal

Konl  Xedliigét&d to yield pSV7d. 5' - AGATCTCGAATTCCOCGGGGEGTACCT
TCTAGAGCT nAAé&Scénsiaicisn(eh PSRN ISy 7dasHAV Ejawth) iwaé Gigésted wite BaaHI dnd Syli ©lreleds®\V/7C.
50 HEY2 kb \ragmeshi gresdingch purtich oByé HAV astiende apHAVa weS dibastel iwitlk 8aill: an@@hrhiil to ECOR

Snal  Xevevide tha3gavily se@hdes BpstreaBATIURCS/STT CONDCHAMIET MSHCIAFORETEAEAD!S weore
AGCT FAARaedinte A BamitCieGCERYET GRy cesding vegip pHAMGHH143YFd Blpcegaise |lig b'ﬂvt 0
yi el d p39gences|arcading apisa seid aéwsdwdesfcowﬂwsneai\l@womﬁ e diveatly (bebiest e

di gesteQP‘(}ﬂet’ﬁwB&?ﬁqr' aéﬁ'éPWS '9”t' ea e the 4 2 kb fragnment encod| ngi a

portion o g ai‘ltg grpssig W

o g S 3%:%,% %#ﬂ,ﬁ A Sl o et

i nsert. PEgme f‘pcflntothe BanH site of pSv7d.

The resygtﬂyggd yggc;eqmg%\(%g% SV?d pl aces the |igated HAV sequences

encodi ng ammno—acrd—1=2676-under control . of the SV40 pronotor and directly

behi nd t he.sye6daPio. [B50 Y306k &L QA (024 ARd aRBns B RS dafhe Fabiab&is TrcoBbiAN@i&Gdin SV7d

may Be By eREhELC TREl apphtdiornCidScribes the camttudiibMmBstydrd p&ticibs ©F Rdpatilis Basuitiad altjgeh M

munof | UEIBSRYS esntainingSristits df (ORSYA IIBOENOPENS FBEH breSafdda(pies) cofg poRioa BinbadinkPhdmé r om

succes swithl th€CRBlohs fondiBeAg. PlSmidepDiC3 0 raigscribeeinthirein Leoateing @ portiors bfr ther prexsdifisag s f or

st abl e geRpIiReling§5 cBlofs of iyerre-8 réziont incl @ARGM\Contnotech expesasionl gaSstteSeionied IntdNibe

650, 323PBantH! |site] ol pBAFR| derivelim Than incerperpierh eeplicalion [descibasethe dnserigned degired im-

i nco?”pdf"e{'P@%‘s hwel e the HDLiglyeagroieine Rloantigers; site dpioy pjupigyq BreRbEe prespdn Ehﬂé”e's

const r URSPHEf ‘?1 Brﬂ“’& a‘}VP’i'q*FF'%Sg“%'PD‘HQ a""t"T“{af"é "Ba‘é?B'F?‘H "E ?P?é?i‘t S‘

cont ai n o dleﬁ 9"85 %‘%’% PrPYid uﬂ &‘Ftéb'%ﬂ fnger c 1

portio E % ?'tﬂ 4 a8s acceﬂl;slorfué? N0

descy) b¥dy ﬁssngtu@t. Bﬁf %bﬂﬁ4 3 B f«' i3 %Aa‘ ﬁgcae%g 4B 5°
codofls. ghatant Bt el BA! T ChifeSn Srabmhy SRR

. ¢l oned IJ!AV1907t (Qr?d nng %b Sﬁ/&tthé/@m r €n W€ BloR@aSiR Qynthetic

appl i CatdoRINinkAS kd 18Sd inkbetné e&m kiteO8? petméeﬁ Ipl2881of the g2 GeqlibHROd SRS resuitbE ads t he

gD (gl yiragsmeeiito Hhash Rbst 32 RbMsbsrhdnbis | 15@2-8 448 tKH Buittie® MbstS inbrfesREE SRNAybHd t he

pre- & rasunaRv gikticd ¥ ddiktet (h 1982168 of A€ ydayileiiChylsmg ihralobE¥a1MEY. anfféersi th Bdpluye thé N

accor daamGgenvend [ skdvad poldiestiseruny NHAOBbelddeginrtete@disti piiekiashe Atevratvelyl bound he

HAV gerapthiiAvantisire cipr @wisetbid captdrédiths partiad) faiovisdidiRla secanit abgedanti-HBW stisérad. | n

proper r epWBrig afypastrexprassidiovectoe cditeiniy thd tadling fsequa@eOrtr, the hyhiid genet mrhodng thee t he

gD codo¥fst inautealirngp BBUB3 inhipe miadicle-foming Poitien gk thesHBsAd-ongoring ATECisagadstivgted

acce¥si %w'aﬂvo(seezﬁww) T DNA comasgonsiipa 42 o) BAY epitopd ofpdoliening segusnetist  expr essi on

vector for a hybrid gene containing the sequence encodi ng HAV- VP1 epit ope

shown in Fi gur e Sg4E Bk 26t EARS 14 CEI8s HACARN TEE N SRE TSN ESETREMI0 S 108t @i ned from
HAVlBo7 (and,C OfHa@h ¥Nc Rk aG PARBST 6 0¥ 413 A AR s Al e k7 OPehr A1 i&  VPL T egi on)
%Cl\(gls de;j]z 1vml gﬁ{;&ggf ;%Frﬁéhwgzlg;;nk'eﬂﬂéﬁdcqcﬁg@t&e{iﬁmm"o:@ﬁe FCORl dSI te
of p i FE1p ot was transformed into
yeast host S. carl % e‘r‘geﬁs%ls T§§5o 2-€§gand t ﬁégfm%?i& hosts harvested. The
hybrid 30 HBVIHAV particle is detected in |ysates of the yeast cells by
usi ng icsaabitdri @nilo HiZMs ardzisagrandt @ Spfebited lubifg adtdo@MBreRd afail AL Gdmaed ubl e
ant i gerdigantQediide/syndleSiee drhdiréshitif §yBBBRIGIGEM @ LEDMInGg BAMHPSHLS i1 @bi Wieded intbound
ant i - HAké Bgill sive bithe bust WwetotsExl 0, destelmidun 8.5t 660,3pR(sUpra)) repladinglal 160vBgifrdgyneat c econd
| abel edhaHBsAgidBingaiat  gaprinant epitanss- The resulfiegiesctoepWEd Ssirasiomed inte S. corisbagansing t he
codi ng asefjovendnd thetransfhrinahly IseléatbdfemnteE Ui aSugeasifulgrapsiamyits dre qultyted ahd giowqy aehi t ope
i n t he pramofliisdeHBsdg rrarigessravieras fram thé e, Agndethrirohliunyjongbeharacter eanfirmed @2t ed

35 sfonideaye y (see Figure 7). The DNA corresponding to the HAV epitope of
the foll OWtﬁ pardicle, iypypogens are thus prepared using fused coding sequences for HBsAg and HAV and

provide enhanced immunogenicity for the HAV epitopes.

d| ng

Claims
s5 Claims for the following Contracting States : CH, DE, FR, GB, LI, NL

1. A nucleotide sequence substantially identical with that of the HAV genome as represented in Figure 1.
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1 GATCCAGITTTA5CAAAGAAGGTACCTGAGACATTTCCTGAATTGAAAGCT '
GITCAAAATCGTTTCTTCCATGGACTCTGTAAAGGACT TAACT TCGGA! “\
AGACATACATCAGATCACATGICTATTTATAARTd ¢4yl. GGICT

TATGTAGTCTAGT GTACAGATAAATATTTAAGTACCCT T CCAGAGTAAARAACACG
ACTRITACTTTCAATTCAAATAATAAAGAGTACACATTTCCAATCG o

TGAAAAT GAMABERARIG S6quanch AantdanbCAVIET pelyhegids-subsEETy Genticati @ith thet erendeddbyathe ds
792- 848 artihvigenanyitsequance shdwy ini figyreal. conmer ci al 1y avai | abl e aut omat ed 45

ol i gonucl eoti de synthesizer. The resulting synthetic oligoner, containing
BanmHl sBt esrecqmpinapicppression q&s‘?% COMAriFiag B?‘Pqi'}tg reftionaderivd fropethe, srauenge ot BIRIMYDC101,

descri bed Peakly nkegiona geniro ?ﬂgﬂ" compatiie-yith,#, desir 'E?s? o {Cp fon eing |gay LBs Ag |
coiny o rn o R BT
into S. cafhsDerdensls ras 2200 2 RPN ST O anf Y B Por 2

" LEU err].. adguscs:%ess% "q rr%rr\ess %?yﬁﬁrf{ggﬁaie cultured and gr owh and the nodified

HBS A DAY (ol fhali 460 Y8lsGendd A5 IihSnd Bbtith sAlth dréginf s bi fUnct i onal char act er

~confirmed as so above. Hybr particle i munogens are thus prepared using
fused cgdipgeis SasRESSSIhd Sits bisifd 42and HAV and provi de enhanced

i mmunogenicity for the HAV epitopes. Clains 55 Cains for the foll ow ng
Cont r acé.i e Skshirest Cldiara which further ikdiBides,- bantighbuslto séid Bddiml Portibri] encSif G4aING Rame
substiant i ahdrewith,chefisod auEieotidet saquohat encdding b @or-HAY @yesvedrpronain of ppticasierndoed | N
Figure 1. 17 * CL MS * EP0199 480 Bl was ligated to yield. pSvrd. In

t he con®t rAuetimbimantfexprbésigl Sistentoqhobrisind-i\ouddiy podierpdesiyed\ieem e gaswensel of\fCleiln BanH
and Sal | toperplly linkecbtotapontpl sequence cerpetivle with-rodediraddiost whigh furtbay insludesh) upstan
sequence. :Ewmmg@ora?rg aad saparipd RY S510p cedan) adHieriinugiastiqer segveaes RedingRINgAy
sequéhces Y EnFadegpraipin preertigatheregf-t ¢ i n t he pHAV161 insert. These two

f ragmeng s re 5 ljgated into the BagHl site of \/7d. The resultin
veator Bk pipn R Gy o R el noRebe s ARSI MRS i o
1- 2076 und@PMtOHtTol of the Sv40 pronotor and directly behind the vector

_pr OV'zngg Sﬁ\ﬁf st?egpgraairgés .%p9\’\mer]ei'ﬂ t@ Q&gdq)l\& sea 8éln§éld'e§¥7ngn- pQ’ﬁclé Foﬁmﬁé ected
into Ghidie and transient expression teste by I'm rmunof | uorescence

usi ng human conval escent serum for HAV. Plasm d DNA from successful CCS
transf ofo. RbEriBBAthosTBYIs trBforisd Whab dySterk BNQih Bk 7vect ors for stable _
“expression. D.5. Hybrid Particle HAV I munogens U.S. Serial No. 650, 323,
fil edo 1#1. ARpordin prddlSek e &Ms bigdred 10.0 t he sane assignee is incorporated
herein 15 by reference. This application describes the construction of
hybri d fRarthe systesn off ClHmphiwhereis S ending pomtiorai tthegmledtidBssypnce @h Crirm il rigiwesrser t s
of f or el grmudleptidarpgitions selentes fromthegraupr dopsisting 9f &723p01¢ HI@R-82P 1 pand 7849201 N r eadi ng
frame with the codons for HBsAg. Plasnid pDCl01, described therein contains
a porti bh Agfantgaeic pentidesponmesien § eaquence ARMeRdTATYhE SPaEsaRPi<iatt 1 Fyalepfiydinkgd @b gi on,
in a GAPDIeCREmiRs tugysieiep wRIER i splecteddomithesrPoned into the BanH site of
pBR322 derivative. The incorporated application describes the insertion of

desired i m 20 nunogens, such as the gD (glycoprotein D) antigenic site
“inte,a unique EcoR si t Brgredeniepnly fePpeecy Tl vse Bt Ap@cHds-Thrgi ve the -
- hybkei d pl -a?m' d gDCéOS; SLN%I ar | i/{ .in accordance with the present invention,

" desired epPEBpREPIBFFVRACTY BRI F¥E8 HAV genome may be provided with suitable
EcoRl linkers and Lpseptedaih_RpLoper reading frames ir t EcoRl site of
pDC101, or used to&.i?gp%%%eAfﬁegég g% oﬁ%qi% rfge%‘b%’ﬁﬁbgﬁﬁ pDC 103 is
deposs t ed %ghcfggcdg@d has accession no. 20726. 25 The construction of

pDC- 104, a yeast expression vector for a hybrid gene containing the
sequence encodi ng $éW=-3&-BRiL98L-AERYPré P Fd-HI LA yliSewwSPFOL| OWs. The

H ndll1/Sall fragnment obtained from HAV1307 (and contai ni ng codons for

am no aci dsed4bhpedy9f the VPL region) was provided with synthetic EcoRl
link& s and ligated into the EcoRl site of pDCl03 in place of the gD
sequences. The resultant was transforned into yeast host S. carl sbergensis

2150- 2- ‘?4. arﬂg p} e% é%:gclréirlrg Fodclaqg%t, %hqu'nr \s/ag?dS Ergtgi'n c-cla_rngnsh%btho%e of HAV coupled to a non

HAV particle forming protein io form a complex, such that the complex is capable of forming a particle
56 immunogenic against HAV infection. ’

15. The protein according to Claim 14 wherein the epitope is derived from amino acids 445-657 or 792-848
of the HAV polypeptide sequence.
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30 HBV/HAV particle is detected in |ysates of t usi ng
i mobi li zed HBV antisera to capture the antigen |ﬁglﬁﬁﬂ u bl e
anti serumto HAV | abel ed wit h hoepay fed 480 gaer oxi |y, bound
anti*HAV antisera can be used to capture the particle, foI I ovved by a second
| abel ed anti-HBV antiserum pW>1, a yeast expression vector containing the
codi ng s ueraligonfidiotideluseiiyigrrdetectingiee presehasrdf HIQV irhrebisipgical sgmple which sompfses i t ope
i n the par tONA seadepgerderivpd fyem tthegiycledtide prauenss jndriaurecls e rligogicisatidp Seiepm sameet ed
" 35 sinilar %W i e 7). The DNA corresponding to the HAV epitope of

the foll
m?&m%%%ﬁ%ﬁﬁ@%ﬁmwmﬂw effective against

GICAAAAT GGACTCTGTAAAGGACTTAACTTCGGACCTCTCACIB 61

AGACATAC(#A%? A %m mg ﬁi coding the
TCTGTAT, » . le control
ACTTTTOA‘CTT-E : c-g A %I%&%ﬂ E cing a protease effectwe in cleaving. said
TGAAAATGAAAG WLTJB{EMTFEQE@AK/GE@'AAAGGTTAGCCT G codes for am no acids

792-848 and is synthesized using a commercially avail abl e aut onat ed 45

ol i gonucige ahé expreayion syesmn e tlaim Tis avhbremm shiti ipfoghassyis bivdtiddby Ghe IO regiGrOGIFigui NQ
BanHl siteg, is then cloned into the Bglll sites of the host vector pDCl101,
descrithed in U S. 650,323 (supra), replacing a 150 bp fragnment of the HBsAg
codi ng & An ekoebsipantystepi qcopding Thelaime B whereiny seid delgted pyirieh 1s prrodedaliys & AiNded
into S. carcPreasengienisingclepidezidees7 ghilie sdquence marsesieintiawrese] ect ed for

LEU err] _Successful transformants are cultured and grown, and the nodified

HBsAg ?1t| FEqtein Preueesl Ry a8 g wressiAn SYRlemASeArding © amene er‘i'ai"““’daft%m:t i onal character
f b ticl t h d
fused co% A5 Sterien baem i rfhﬁs?&%g'a' e "%ﬁd‘%? i Fhcacn By oL ©¢ U N
IComrT}[Jpgg??Hn% foe.t)sol{n $ﬁ ﬂﬁ% )ﬁ) "\1:7 ch% dg'r%ei g’.ﬁtunﬁng%el scﬁcéozé‘nﬁgng
e HA

subst gnti al eypn;t genonre as represente
Figure 1. 17 EP0199480 Bl *»C L M S * 2 Anucleotlde

sequencecrakisael thg faloWing Tonpadulig ShkdsdaTseiliupge i al |y identical with that
encoded by the HAV genonic sequence shown in Figure 1. 3. A reconbi nant

" expr essi hn Axyeslisdite qigate Sdstentially idatibangthprat ofitierHAVegehonechs frepeaseritdtidn Biggeience of

Claimed 5 operably linked to a control sequence conpatible with a

desi red ot nuckdtide semiprrg epending @rvirblepolygeriidy sybstantialynidenti¢ad pitht thatrentodad e fites
subst ant i alHAY gerpevin segusghcet shownie Figepildes 328- 3305, 2074- 3047, 1812- 3305,
1969- 3047, 1806-3305, 1808-1834,. 2207-2239, 2288-2323, 2324- 2413,

2474- 2538 Perpcombinan exression sl@?g'sc%ﬂ’"‘t"??ea é’ﬁ'ﬁ'%" 'i’eé'}fﬁdé@E‘rﬂ'%EPqF??cFPfgﬁl?"é 11 10

4. Re@mbi FEHELMINed o faulrgl sagiiencs, W@aat\me %" gﬂ\;ﬂ
3. 5 ProtéP %wa&e%t&aw“f ﬁ‘é’s'c'*:‘%‘lal'Vs‘d?f‘F‘cab‘%“ﬁ'?%‘des P! 9 SPWRICE feptﬁs%n‘% 3
whi ch “f urt Her9™hcl udes, conti guous to said coding portion, and in reading

frame 15, pol Balehinbd ool il Shel i iR SPUAIG B 0l N @ non- HAY

~encodgd protern or portion t reco nant expression: system’

ri Si§9 protdiPstbduBedtytvd QI siekinved from the sequence of Claim1 operably
Ilnked to a control sequence conpatible with a desired host which further
i ncl udess. PG bysBANDF Gfain® Riwbicic REhe thclDods] odtiguontel s&®EAIng batonDindan Eadifiy RBON, a
fused nucl setewilie asweimcRaide seqpeicagnading a non2AV encodbtipfotein ©opbetidn ie@biei N or
portien thereof. 8 The systemof claim6 or 7 wherein the fused DNA
sequenceT-e Tho destorhef ilaim Suyhishdithde indidsapateamodf spid cedingrpottios rapd) Sepaded By aThe
syst em of @loareden.@ fesed Puogriidespavendecentading @ nEINAR\sengesisd eretein o peftics theragbn- HAV
particle formng praotein. 10. Reconbi nant host cells transformed with the
system of Crapyien ahFlaim 6 ey wherpin thy fy3ad; BNAFRRINRESRCIISS human supproddefismutase o 10,
12. TAe syPPUMABI®¥ ai m 3 wherein the coding portion is the nucl eotide

Sequence C)fTheCI syaé\em g? ca|msv\§ 01n7 wherein the fused DNA sequence encodes a non-HAV particle forming

protein.
s6 10. Recombinant host cells transformed with the system of Claim 6 or 7.

11. Protein produced by the cclls of Clalm 10.
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nucl eoti de positions sel ected from the group €o 3201
1182-3201; and 734-3201. 35 13. An antigenic peﬂmﬂk’nﬂm@ @Hﬂla sequence
derived fromthe sequence of cl agppigsaepgent!y termnus to
cysteine which is selected fromthe group:

Pro<@ u-Leu-Lys-Pro-dy-d u-Ser-Arg-Hi s-Thr- 40 Ser- Asp- Hi s- Met - Ser - Oys;

Thr - Phe-1AsTthe Swstemoh Clainm 3L where(® the Teding TortioPlscthe fiilootide sefence(yfsCGlaim ginbtween

Ser - Ser - Thiucisglide pesfiiofs sglepied e the groye ¢angistipg of 20532017 A 1823261 am)734-8201The
protein according to claim5b, wherein said protein contains an epit dpe of
HAV coup? ﬁ%"&ge&"’rﬁ’Sﬂ"’ﬂRﬂ’/“'ﬂﬁ}" P Spaencs dpvRg)fr E‘Fé?‘ﬂe’t"a of ?5?"H1‘a°°@d?ﬂ191 linked & | ch
that the cOMBIERINYS CYFRIR Aicafs LBIH Ry Y FB™ i cl e 55 i munogeni ¢ agai nst
HAV i nfection. 15. The protein according to d aim.14 vvherel n the epitope is

derived from ani no aci ds 445- 657_or 792- 848 t V. | pept i

sequence. EP 0 199F%80° g‘i‘Le“"LYS"Pm‘G C%“'L ‘3/ ﬁgs ﬂl’%’ :An

ol i gopucl eof,i. de use _ _ e ng the presence of HAV in a bi ol ogical
sanmpl e whi c#} L &QENASE giééhce derived fromthe nucl eoti de sequence

in Figure 1; the ol DERL ERL LI ;_,ég;m@] _claim3. 5
17. A protein accor%ﬂir)\gy{;% ‘3%3 %%‘23%%9"55 5, nd @S%E(?or use in a
vacci ne effppblypsagahast Hepatitis A virus. 18. An expression systemfor a
‘del etred HAV virion which conprises a nucl eoti de sequence encoding the P1
precursor protein aseshsen-TRr+s @+ s~ Prsor ik dHinl ssaliydd.eaeepweee oper ably

|l i nked to suitable control 10 sequences, and transforned into a host
cell capabl septTpredysing a protease effective in cleavi ng, said P1
precursor to obtain a deleted HAV viri on. 19. The expression system of

clai 718 wherein said protease is encoded by the 3C HAV regl on of FI gure 1.

15‘\"20 Ap ‘ﬁ\Xpro Sr§ I Cmrdmx Ialm %grelg sQ 9 ro%{n cor%alm 18 al
virion i'S gRt Qf i ..‘faqsr:;,eac%% 'ggcht&mae
m t' SSI on

sequence NgRk A tern pro y an ex
syst g accor di 1ng to any one of claims 18 to 20. 20 22 An expreSS| on system
accor di Rg #n8 proteRl dBcordid R GHi 15 Jhdlei 6 bEiRbd 1§ BB RnCRIR UeS65YRE 79238 A
process f odt the ARpBIy S tidY 3t @InEs. corrprl si ng HAV sequences which corrprl ses
~culturing cells according to claim4 or claim 10, or cells containing an

' expr ess & Mnsoligéneclectide asotll fog ddterting the pledcce aMMAVires biviegicah ganibie whichtdompiiseot ei n

t hus sebt ai INAdsea@ined desivédoiront (he nfiairofide\seaugnoedm Eigae ;i tingoliGbraitiedlide Ading Ber tHak), SE
1. A nucl ¢br Fagmett sustantially klamicel damucledtides 3389w df thalseanprich reprraentest in Flgers AV :
genonme' as represented in Figure 1. 30 2. A nucleotide sequence encoding a
viral pdl-ybeweingeecerding tuay ane §F ¢Riensi thpnddd 1 ohuse iarfcvaseiee sfyecwﬁeagw
genom c sé’éfﬁ%‘ﬁ% Y&ffown i n Fi gure 1. 3. A reconbi nant expr e55| on system

conprf Q croglon 3% fon c{, “o t he se uence the
Opgr abl y 'Nlngﬁagig S r pr eu ho& ga(;gd ng ép Eéj:encﬂ;ﬁf ra ll ?Wc% t he
.codi ng por I l’OdJC sald

i dentical g, r&u,gj)rqgg 'FF e se uenc represen ure 1.
4. Reggonbi nant host cells transf or med wi-th the expression syst em of d aim

3 \-v‘ 19. The expression system of claim 18 wherein said protease is encoded by the 3C HAV region of Figure
1.

20. An expression system according to claim 18 wherein said deleted "virion is encoded by a DNA
4  comesponding to nucleotides 734-5767 of the sequence represented in Figure 1.

21. Protein produced by an expression system according to any one of claims 18 to 20.

22. An expression system which comprises a nucleotide sequence encoding a protein selected from the '
50 group consisting of VP1, VIP2 and VP3 operably linked to suitable control sequences.

23. A process for obtaining prolein comprising HAV sequences which comprises culturing cells according
to claim 4 or claim 10, or cells containing an expression system according to claim 18, and recovering
the protein thus obtained.

Claims for the following Contracting State : IT

1. A nucleotide sequence subslantially identical with that of the HAV genome as represented in Figure 1.
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40 5. Protein produced’ by the célls 6f aimé4. 6. The sy

whi ch further includes, contiguous to said coding p m mﬂ! d| ng
franme therewith, a fused nucl eotid encodl '
protei.n or portion thereof. 45 7. gﬂge‘gggtagrgn%f Crai m3 “whi ch further

i ncl udes, upstream of said coding portion, and separated by a stop codon, a
f usednucl2eofindeectidaseanance emodioy Agyiral ml@pbphﬂh\buemmde ddepticelt withrtha rengpded by ithe

t hereof. 8. HAWgengyisseqvensh sBivaiimfigrer. 7 wherein the fused DNA sequence
encodes human superoxi de di snutase or 50 portion thereof. 9. The system
of clai ms ¥ Hrecpmbipask eipr?swwesvﬁfe@eemmwgmeemeehoemeweﬁoe thesaauanse P&iaimd| e

f orm ng%pr ot @Reﬁ‘b'yéﬂk do ape prORAtible Mith 8 desirad bosh the-epdinp PRtipr Reing, Aye m

0 vt 047 812-
oo kg0 s losbaner sobil ?’L %qﬂ%%?v RSP ElIo R 1 BRI S Hoe
codi ng port| FTUIS PRIE%TITE Mo at e sequence: of Caim 1 between nucl eoti de

DOSi L1 0BS S ChaGhBHr AR Fur GEAUE WHORS b3 delith SboR (fdaR 301 1182-3201; and

734- 320 antigeni c peptide conprising a sequence derived fromthe
sequence q;f ﬁ,lo@nl’ﬂ-o@u&g‘ﬁ@hﬁlagds)bf thipked at 5 the Ctermnus to cyst.eine
which is selected fromthe group: _

Pro- @ u- Lesu- fpeSsybiem oftiim@ whidharirthdF geildies,-cohitiguoud & said coding portion, and in reading frame

Ser - AspssHi S- trewitbes fuSddTuciddiitle $dagenbs Snchiiig- 2 x®N-HAY Badoyiel-prdtain driporidintherBtfe -

Pro- Cys; and Ser-Ser-Thr-Ser-Asn-Pro-Pro-H s-A3y-Leu-Pro- Ser-Thr-Cys. 20
14. The prot &irerombicant ekipregsianosystemicamBrisingtaetoding) pastion dlerfived frem thecseanendene Glgim 1
epi-tope of Heegradblyliphed & & eoniolseqrepeR\coppstible vtk afdetirad kgt Wiek fwthar ingludes,upptepam
conpl ex, sucff eH&LpdingRortieR, A3 sgparatod Ly Fatpccogin. £ st figloatidp seaupnep ensodite A BRI ¢
agai nst®HAV HAY gcpdeg Rroteheer paTtionti¥edhr ot ei n according to O aim 14 wherein the

epi o e is derived f o aci gs 7 or

pol ypept i Je' oo ki of S 85,7 i e B e e By oot geyse o
presence of |n a “bi ol ogi cal sanple which conprises a 30 DNA
Sequencg Q)er T gslgr}n%%lglthg 6”(”07I \ﬁ%‘d"ﬂfhe ?ﬁg&'SNR %edugncg'eg%ﬁgs nontm particle formmg
ol i gonucl eot g inbei ng other than t ragnment substantially identical to
nucl eotides 23-3295 of the sequence represented in Figure 1. 17. A protein
accor di ng 16.0RGOMbIRAAENDRT cofid PnBBrmad withltha Bbtelnot Thinf ®6r A1S€ 1 n a vacci ne '
effective against Hepatitis A virus. 35 18. An expression systemfor a

del et edssHAY. Rrotein@rodudst 6f the @Birof Skait 1. nucl eot i de sequence encoding the P1
precursor protein as shown in Figure 1, said nucleotide sequence operably
| i nked t o 18uTheasyblemch iHamn i3 Werpinethe gedingaprition rig the fo¢levtide $equapcenoh@ain T bétiveen
capabl e of prustgetisie nesitianselsried Bem tkigeave pensisting ot2082330Mh( 1833281 nd TS sor to
obtain a deleted HAV virion. 40 19. The expression system of claim 18

wher ei n®s é?-d”%i"ﬁ%‘&s?ép‘l"g ceneisHe @ sg?ueeqqéieg\(gd If'lﬂvﬂfeégﬂ‘@?f’ecﬁ °'F'1“91Lﬁ°éa"?£‘“y finied. 2ty
expressi on sPBLAMGEL LKy heh & seferted BoRBIORMY sai d del eted virion is
encoded by a DNA 45 - corresponding to nucl eotides 734-5767 of t he
sequence represented in.Figure 21. Protei roduced. by an ressi on .
system @ccordl ng to any o TG%‘F aﬁ‘%’li%s'f%}'c?ﬁ >Glu-ser- Arg szhr- '

N\ Ser~Asp-H15-MeL Ser-Cys;

Thr-Phe~Asn-Ser-Asn-Asn-Lys-Glu-Tyr-Thr-Phe-
45 Pro-Cys; and
Ser-Ser-Thr-Ser-Asn-Pro-Pro-His-Gly-Leu-Pro-

s Ser-Thr-Cys.

14. The protein according to claim 5, wherein said protein contains an epitope of HAV coupled to a non
HAYV particle forming protein to form a complex, such that the complex is capable of forming a particle
55 immunogenic against HAV infection.

15. The protein according to Ciaim 14 wherein the epitope is derived from amino acids 445-857 or 792-848
of the HAV polypeptide sequence.
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22. An expression system which corrprl ses a nucl eotlde se uence ding a
protein selected fromthe so rou consi sting H“‘m P3
operably |inked to suitable cont'F gﬁﬁ?e‘m:es tal ni ng -
pr ot er n conprising HAV sequences Whl ch conpri ses cul t Uri ng cel I s accordi ng

%4Ar95h dl@lb&?d;gseﬂﬁ) Kor ggttéhﬁg e ;egéngé At Q%Bjogﬁé sﬁ% Gi‘ﬁ&t?&tn{?ﬁs%@ di ng
tO C aim 1l re§ GONEd rdhDnb @cle@&c@ u@nJe ﬁgd?
fol | oW ng &%}3,5 pldagaState: I T 1. A nucl eotlde sequence substantla T

identical with that of the HAV genorre as represented in Figure 1. 20 EP
0 1995 481 Bbrotein accofding th alV} bne* of Claifs LG end B a:eqseemce va0i6® Sffdtfvedagiihst al
pol ypept i deepsiitisstvaut. i al |y identical with that encoded by the HAV genom c
sequence shown in Figure 1. 3 A reconbi nant expression systemconprising a
codi ng PérAi exregsien systemiforondeletad HAYviriem whichh éon@rises m nlicigotide sequense atoging thak ed

t @ -a cont r Bl PreagreRietein @8 poar indiiqure i s aclgelisp seayense sperabiyinkesdel puiigbigenntrdl on
bei ng®any BYEIndhiReHormAhio e, hes ralhsapakle ef rodueingca protessq @fleqtivedin clegying said

nucl eot i deS! P83 gbiain G gela AV g1 5 3305, 1969- 3047 1806- 3305,

1808- 1834, ,2207- 2239  2288: 23 2324- 2474- 2 5-271 - the
sequencg TEpresent e Kidhid cg'jaﬂ? gzg Yherajrysal p“é”dé% okt 3?1‘%5 hie t:ic(%:'gz Xy °ZF'§‘fr8r med
w th the expreSS| on systemof Claim3. 5. Protein produced by the cells of
C ai m 459 6ap Itbt'eswrﬁts@ﬁe,pfacc%ﬁb%%m 11§ unbidin{ BRI adidiéel Hﬂd?\sls nBSbh BY U BNA O

sai d codi nGrbpbidirgne nitiddtides 73425264 df the sbBfce %resentgdhﬁﬁﬁt\%ﬁ a fused
nucl eotide sequence encoding a non-HAV encoded protein or portion.thereof.

7. A T eeQnibisia Piod6oef b 815 &xPRsSHN SR SR0MIRG BiaNg o df BEimeds pagol | on deri ved from
the gequence of Claim1l operably linked to a control sequence conpatible

W th a @3sAr egressiat systainGlacdidingt th elaim 81 vherde Said uyotideasen@Einces ericddes O P2 or
portjon, a¥Rd separated by a stop codon, a fused nucleotide sequence

encodi ng a non- 20 HAV encoded protein or portion thereof. 8  The

syst em 8% 2 Papess for gptaipingRelo; campdsing HAY saauengas whigh eampdsas reisiies cie assArding
super®xi de© §iEht Padam dP. 9569l cetipiningean @rossion systpm apppiding tociai 3 apd rafonying or 7
wher ei n t hiBe PREBUBRAEEX uence encodes a non-HAV particle forning protein.
10. Rec host cells transforned with the systemof Caimé6 or 7. 30

11. Pr O&?:ﬁdﬁztg)(ﬁ é)%gr IQ Eat!secl:o%ﬁ?%‘g'asntso Luign S rBé-%BE F:IRZGB Lri'q\l systemof daim3

“wher g o cod eot’ seqUen’ce’ Claim1 between
nucl eot ikd S ;

1182- 3201eﬁ;%@%bé?g%‘é%@kes%%ﬁfm%ﬁ@gt%@ﬁ Py cg%ﬂ%"ﬂ AP %3%?%%%%39%9%8%%%
derived fromthe sequence of claim1 covalently linked at the Cterm nus to
cyst ei n@. VéBqGdncd Ruckdlidifub &8dsht s S @IygsatP viral sensiblement identique & celui qui est codé .

Pr 0- Gb U- Legar la\séqublice-g@hmidde linBedprétsntise i 18 figte +. 40 Ser - Asp- Hi s- Met - Ser - Cyss;

Thr - Phe- Asn- Ser - Asn- Asn- Lys-Q u- Tyr - Thr - Phe- 45 Pro- Cys; and

Ser - Ser 3.TH3ystSme -dgpredaioo -réombiking cdBipyenkre wnépartie Selantd WénvEly sle IH&qlshce i@ la

pr ot ei n acewendéiatiop t ifecleddcn epératoive h enaségupnck Jorcottdiecompatiblel auec Wrhdepksigpe of
HAV coupl duﬂ@moaafttﬁ)ﬁtaﬂw affer quelie pdrisr pRtg gx rleg Baginents seogittaresnt islagstauss aus uch.

t hat % he CBAfAtdes 3 A 30T 1BHA-370R 193 ?}ghﬁ?ﬁé"@s’m&’m # (?*"-’anl nst
HAVL i nf ect33D 232f§41afﬁ ik &R 25‘&95?3 299 9p & LaUSNGH reRresRAE? R fafiovRd: epit ope i s

g grq :J\éﬁg ef r&erl?xlesrno? g rgc%mgmantes %’a or7me%s pa7r ?ezsygtér%e ];xpgeggonl_slAe on l?a reyd[r)&gathon :?

45 5. Protéine produite par les cellules selon la revendication 4.

6.. Systdme selon Ia revendication 3 qui comprend en outre, contigué & ladite partie codante, et dans un
cadre de lecture avec elle, une séquence nucléotidique fusionnée codant pour une protéine non codée
par HAV ou une de ses parlies.

50 :
7. Systdme d'expression recombinant comprenant une partie codante dérivée de la séquence selon ia
- revendication 1 liée de fagon opératoire & une séquence de contrble compatible avec un héte désiré
qui inclut en outre, en amoni de ladite partie codante, et séparée par un codon d'arrét, une séquence_
nucléotidique fusionnée codant pour une protéine non codée par HAV ou une de ses parties.
66

8. Systéme selon la revendication 6 ou 7 dans lequel la séquence d'ADN fusionnée code pour la

superoxyde dismutase humaine ou une de ses parties.
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21 EP 0 199 480 B1 * CL MS * 16. An oligonucleotide
useful for detecting the presence of HAV in a biol ogmml‘uﬂﬂml(ﬂllml E
conprises a DNA sequence derived g oreé hso BuCl eoti d i “ re 1;
the ol i gonucl eotide being a fragnment according to cldim®3.t5 "17 A protein
accoy di ng to any one of Cains 5 11 and 13-15 for use in a vaccine B
ef fect i v& atpsimetseipp fpstrevendications; & o5 7 dang lequpl I éauense dAPNSTysianesn eade Paurdepet ed
HAV Vi rion RiPFiphnoederpplicesde Partiies HAYt | de sequence encoding the Pl precursor

protein 0 in Fiqure 1, said, nucleotjde sequence operably |inked to"’
sui tablaeq@oﬁ?m?‘%g'aﬁ 'emgbl'gié' é'ﬁ'&%é’f‘eeéﬁﬁf ' Y35 0F Bé‘??gﬁ'ei"ﬁ‘g'fia“g" hB‘é?‘ cel | capabl e
of produgin ff i in cleavi said P1 precursor to obtain a
del ol ed %ﬁsﬁpférﬁﬁuﬁ§§§ 'e%ﬁgﬁqe%ﬁ%@%lgfeg%ndg%g?% of claim 18 wherein said
pr ot ease 1b SsRRMEeIth R Yevehiicaltén 4 1EMs eI Rbalth cidaklll b& 12l ssqdonce icisbiticRd BiGia 1 ON
Syst em accopebndihtibrd1 %ﬂt:%b rshmZB[ey\/a@éit%hsrlnu'é@quﬁélcé&ﬁé aahi lqecﬂ?odp§ E&Qﬁbﬁ’sﬁ Yo-a
DNA copr es psdof]i1ngp-doon; BUBk-aed1l des 734-5767 of the sequence represented in

Figure 1. 21. Protein produced by an expression system according to any one
—'of cl ai ma3. 1%ptide adfihénidid cdRMpreAdnt eneEQBRdeQIBrIvEY 86 RIEBQABARISEbME révendidatidnM IBe de
wher ei n sai fagon golaleait patde gregpemantE-temiatiedne alsine)\Raisio dangMBgrops. A process for
obt ai ni ng protein conprising HAV sequences which conprises culturing cells
accordfng 25 to claim4 or claim10, or cells containing an expression
system according to clai nPI8-GAHdLedchbyErPEg-ChE~BrYrSiat s bt alfhed.
Revendi cati ons Revendi cations pour |les Etats contractants suivants: CH DE, .
FR, GB, Li, Rersdse-Higgiiehcee®ralM&dti di que sensibl enent identique a celle
- du gébnone HAV telle e resent.6e g _la,fidg _ 2 2GYENC _

nucl edti di gue codant 955&?’{3‘555& %ﬁgp X eh\ilk"r g’ﬁlgsé%gi l'ol‘ly?rrent ic‘gré%ti gue a

- celui qui est gc_)ggs% ¢ Ppar la sdquence gdnonique HAV reprisentde a | a
figure 1. 3. §yst me 3 expression reconbi nant conprenant une partie
codante ddrivee de |3,364kenee Seledn Alsh PP eepiHoc $iliisoit 1y 1 L.éle- Beof agon
opb6ratpi re a une séquence de contr8l e conpatible avec un h8te desire; la
partie codaniserbtrart-cysi.nporte quelle partie autre que les fragnents
sensi bl enent identiques aux 40 nucl ~ot i des 328-3305, 2074-3047,

1812- 3305, 1969-3047, 1806-3305, 1808-1834, 2207-2239, 2288- 2323,

T 2324-2413, 2474-2530, 2675-2716 ou 23-3295 de | a sequence representee a la
fi gur @0 114. Frotéipd $alands reveldisation g darisi lanaslie daslite pravdiné oontiehe sin Gaitopb de $MY toewmté 2

d' expr essi otie 8@iéisa npyforealisn @p earticulns HAY pal fa@merin sprmblere. dsr mzhitira querie pomplaxe

col l'ul es sePibfpPpRie desiower rre-Rartisyle immugogemy eontpfinfactiangagr HAY.r evendi cat i on- 3 qui
%tre contigue a |adite iart-' e codante, et dans un cadre de

d : e ¢ . { /
ecture odicts oy froligum s Bkl [afetdst dert e e e e

~ prot ~i*he nd es parlies. so 7. Systene

d* expr es%. %}f ond Qcﬁpé (gl h?%f@éteem g}és uned 5 \; (I:Ia%s Cr? g&lgrtltl ndt%ki) \lleug diecol ar n |
sequence S Bt L] g | chlolts i AL .aowgﬁ;q’oﬁ e andgEnce
de contr ol g.gREAPEdIdn RvéhdiRGioh A, NOt.€ d~sirb qui rnclUut en outre, en anont de
| aditgyparti e codante, et s6par6e par un codon d'arrkt, une sequence
nuglieot i e, Riéine SHMNNAE qGachAGe R UbvehdiRtidnE @f & BE13HYNdREE Q Raksakidh\GaRs ubine
de ses par tvags. efifcficeGonte)s likisde Siepatite A.a revendi cation 6 ou 7 dans | equel |a
sequence d' ADN fusionnse code pour |a superoxyde di snutase humai ne ou une
de ses pig tSyeldme d'expression pour un virion de HAV délété qui comprend une séquence nuccléotidique codant
45 pour la protéine précurseur P1 telle que représentée & la figure 1, ladite séquence nucléotidique étant

liée de fagon opératoire & des séquences de contrdle appropriées, et transformée dans une cellule

hote capable de produire une protéase efficace pour cliver ledit précurseur P1 afin d'obtenir un virion

de HAV déiété. )

s0 19. Systdme d'expression selon la revendication 18 dans lequel ladite protéase est codées par la région 3C
de HAV 4 la figure 1.

20. Systéme d'expression selon la revendication 18 dans lequel ledit virion délété est codé par un ADN
correspondant aux nucléotides 734-5767 de la séquence représentée 2 la figure 1.
55
21. Protéine produite par un systéme d'expression selon I'une quelconque des revendications 18 & 20.

22. Systéme d'expression selon la revendication 3 dans lequel ladite séquence nucléotidique code pour la
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22 EP O 199 480 Bi 1Y huH yst ene .

selon les revendications 6 ou 7 dans | equel si onnbe -
code pour une prot6ine non fornEPmlmmepartl cnmmlnHﬂMI ul es h8tes
recorrbl nanl es transfornees par | e systene selon Fa tevendication 6 ou 7. .5

11, Proteine produite par les cellules selon |a revendication 10. 12.
\r/eme s&P%n | a revendi catl on 3 dans lequel la partie codante est Ia

| d Vendi cat i t
-ﬁﬁ??‘ggﬁ%ﬁ“}d? ol %u"a§ﬁ°§é' Eias ﬁgéh%a#gﬁ%m R G5 Jecf o Sl | O

sndicalion cell C tenant un
1182 5320 1, $pres g eﬁ@mv u,atl e&% Lt%ﬁ rec |||e = b lH%&ﬁ 35 aﬁ? une s 8)8 gﬁc e
déri vbee de | ee

quence selon |l a’ reven € fagon coval ente par

| e grouRAGRIation Pﬁ‘Jdﬂé%GHmt@cmcﬁé{éfsﬁhﬂﬁs RF%'ESuﬁsEanS | e groupe: 15
Pro-Q3 u- Leu- Lys- Ser-Arg-H s- Thr- Ser - Asp- Hi's- Met - Ser - Cys; 20

Thr - Phey, ASBqudsde- rﬁ&l@oﬂﬂi&lﬁk $eiSibiéehaat ¥tiqdd1s cElREdu JBREMEVAY 8l que représentée 2 fa

_Ser - er - ThguréSer - Asn- Pro- Pro- H s-d y-Leu- Pro- 25 Ser-Thr-Cys. 30 14.
Prot 6i ne selon |a revendication 5, dans |aquelle | adi te prot6ine contient
un 6pi t2p&éaqlendeAvciéatidipdetcobant pair pm odlieptieie rvival séreibleaibntiideptiqie arakit quCest esié HAV
pour f or near lmﬁqwnméaweiquedﬂwmésmtée yladigireiconpl exe solt capabl e de forner
une particul e i munogene contre |"infection par HAV. 15. Prot6ine solon |la
r evelfdi & afydimel domesson meanbinpd cpmppiapioe ragie cadanie\dsTiviedo g sepuience selpnsla

© 445- 657 olpvayication 1Jiésdedagon qpératoire dg e siqiench €9 GATEYIR PAUTRIERIe 2yac yipfpte degiré; la

a | 8 ”%I grelip (pagtie F%% 198 (a9 RSN (NI A | |
bi L?ggrguggigﬁgg ggr%jr:gﬂg a&ﬁ‘é"’%d‘?ﬁ%%&'@é% eg\fW“H rivee de-la s6quence 1o
nucl ?oou ngHl%s gotlaérgufg:w rgesjl agéforr%!éés%% UC lsg%t Idd&%r%s%n tselc%ma Bavg}%%]% 3. selon | a

revendlca ea revendi cati ons

;,%fégng p%gi{eldg,d,gs cel,,u,éétsb,[,,l, quvb%ag@,qs un vacci n efI icace contre le

Vi rus de | " hopatite A Systene d' expression pour un virion de HAV d6l etb
qui  COMgr ey¥bmé Rloh @Amedaaa@auaus Gli R6rhbreidACouEE) EBktiGus® ladite paliRWbddn@, Aldgistinne

Pr 6Car SeUkaddldd 10¢ure adid @lid, @R Bg@néDRicBotidRud fugdhinge dodarlt PBlir ufe SEEIRERAR0dée

nucl eot i dpstwaveuand dd seeparie. f agon operatoire h des sequences de contr8le
appropri 6es, et transfornbe dans une cellule h8te capabl e de produire une

_ protease &fsdtineamn poavenddalioned qui ethipreny e owie saLamMoRIdedddite paitisclotiaptel et séparéei r i on
“ de HAV deb#tup.codmn difrét, Syestéauapcalnusiéglidises fusipnnée kaslant doar une \peatéiiean caside p8 dans
| equ¥l | abihY eu preclesesatiest cod6e par la r6gion 3C de HAV | la figure 1. 20.
Systbrre d' expression solon | a revendication 18 dans |equel ledit virion
del et e s Bysimeeioga evendicatipnG ethf A8 frgvRY i2rfeaugnse dRY fadiannepcodergovt i pepprogyde; 5
sequence F"é‘BY‘BS?é‘HT‘@%e%'W“%d‘f?e@QF’B“i 655 21. Protdine produite par un

d. des 18 20. 22.
ot SRR mgﬁ %cal'f éfﬁgﬁ PLR sgqe“aa%?s R PR udtence
nu0| 60t| df’que co & Bour o

*
1M (S.ellules hbtes recombmanles lransformées par le systéme selon les: revendlcahons 6 ou 7.

&4«' 4 1. Protéine produite par les cellules selon la revendication 10.

12, Systéme selon la revendication 3 dans lequel la partie codante est la séquence nucléotidique selon la
revendication 1 située entro les positions nucléotidiques choisies dans le groupe constitué par 2072-
3201; 1182-3201; et 734-3201.

45 .
13. Peptide antigénique comprenant une séquence, dérivée de la séquence selon la revendication 1, liée
de fagon covalente par le groupement C-terminal & une cystéine, choisie dans le groupe:
50
55
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VP2. 23. Procedd d' obtention d' une prot6ine corrprm de HAV
dans | equel on cultive des cellules selon |a revengj m\w “ﬁ%ﬂ‘lﬁ‘\

revendi cation 10, ou des cel | ul esTcHARAPART un sys&m\ w Us EXPression
selon la revendication 18, et on recueille la proteine %ifsi obtenue.

: Revendi cat| ons pour |les Etats contractants sul vants AT, BE, LU, SE 1.
Sequence nucl 6oti di que sensidl@nRie J-4GUIsE A ol 1 @-slelr IApgoR s EAY el | e
gue rFeprbsentee a la tO figure 1. 2. Sequence nucilotldl que codant pour
un pol ypepti &g piasy-Hensidd-e@ptcyglentique a celui qui est codd par |a
séquenge gdnom que I1i AV represent6e Ala figure 1. 15 3. Systbne

d' expressi on reconbi mat- MRS r Wi -pasi- g scalant ey deThyeehde | a
s6équence selon |la revendication | |iee de fagon op6ratoire a une sequence
de contr8l e qargpalyidd e evec un h6te d6sir6;, |la partie codante 6tant
n"inporte quelle partie. autre que les fragnents sensi bl ement identiques aux.
nucl ed?i des 23-3295 e sGqliencke r-Erosm-dr e H s f6hurbet -P2o- 4.

Cel lul es h8tes reconbi nantes |ransfornbes par | e systene d' expression selon
| a revendi catSoomr ThryY$Protdine produite par les cellules selon la

revendi cation 4. 6. Systene selon |la revendication 3 qui conprend en outre,
contique A ladite partie codante, et dans un 25 cadre de lecture avec

el | e, 'ling, SegMENCS TWGLBRHINE BadsUsiORN1ERe RERB LoRiEMun EBRpERANBUIOR
cod~e par I_g ;mtléiﬂéor?ﬁn ?H?mactﬁg dg%ltuz@i%H:WpoMggm ORISR, HAmEMRIE BEH 16 Bbmplke 3

qui  conpr.englit @kbaBib bié Rrmé néhdielie thmunaddhd EonfetritiéclorC@ElAAY.€, et separ6e par un
codon d' arr8t, une sé6quence nucl eoti di que fusionn6e. codant pour une

pr ot 6izp€e 1§ 0#toteinél 6orPR rev@fdication 14A¥NS taquble I'époppast (Hikd Hessacid®s aBinés d4be5deu| a

revendi cat | 79a-848 Gela $éqiants phigepptidiqub de BMGuence d' ADN fusi onn6e code pour |a

super oxyde di snmut ase humai ne ou une de ses parties. 35 9. Systenme selon

| 51 eventli Qligbiuokietids utile paurcidteste] le géednce de HAY dang cie Echapiibpn Piglegianer @b cRRREd pour

une prot ei neerséaveficor AR dérivéaide [a-pbauenag| weldqtigigue 4 13 figwa ) Iigligesuciéglide Stant autre

r econigsnan| @8 I fagnagnd sersibieneatridentiaus aux ayRIolides S3r3798 e 18 \PERHENRO1ePBTRINE 20 7.

40 11. Protfgu®d - produite par les cellules selon la revendication 10. 12.

Systene selon la revendication 3 dans |equel |a pattie . codan
s6quence TruTPED? i.sﬁf?'h (e 'éjﬂ’?j"eq,ﬁzset\?‘éeﬁﬂfa@&sfgo s E ?5 gu deesméér%t é?(')ltnﬁseaga{) 845"|§ltmfrl ons

A nucl 6ot i fdi BERLOIRE B CdARSY &R lpe constitu6 par 2072- 3201;

1182- 33203]8. stofg i exBidasion’ urvirdon R AAVIG: 68 i AHrSHAC NS QBRIARAAMEIsSIRRUS SR N C e,

dérivee de [a 5 CoreURLRP1l 18l oY RPAsdnib b Mighre 1, taBite R qlcRERLCROIRLEBRR Par

l'e groupenegl de-ihddh rUp&ﬁfir@E\ BE s&ienb&d) dtCoon®dl® bsprdPriss &t tlaRsi@iinged p@is Uné celiflle

EP 0 199 48I%tﬁéapable de prodd‘ure@né— pMéEse*efﬂcac':e pour cliver ledit précurseur P1 afin d'obtenir un virion

Pro- G4g- Leugd ymr &Biges. Cl y--d u-Ser-Arg-H' S- -.r- Ser-Asp-Hi s-Met-Ser-Cys; s

Thr - Phe- Asn- Ser - Asn- Asn- Lys- @ u- Tyr - Thr - Phe- Pro- Cys; et 10

Ser - - Ser 13hsysBae-dazpredion -dPlaoretdndicaldhny 18| dans- IBquel-ladie profEhive-e8) codée i@ 4¢giqr3§tde| ne

sel on | a redmhdlladigbredn 5, dans |l aquelle ladite proteine conti-ent un epitope

de HAV coupil a une proleine non formatrico de particul es HAV pour forner

un comel @ReSysthmerdarpressioncrglon laorevandipatien t8 dans feaueh ledih viory@éigts, petopdd  pgs un ADN

par ticul e i PRFGFROBIRALRVE BYAiSelides TR4R7ELF4 I pPapece [9RGSen®p 21879Uis 1ot oj ne selon la -

Li 5_egc5“7c{§f1jl I(’)rgtéi]r'\faIr pr%gtﬂtse plaxra u _uselsl new cli'exgg!ss}lo(r)\%glor? lsutne guee[ckr\ia%e geessre\?e%clligaﬁgnsal da"46S

45 22. Systdtme d'expression qui comprend une séquence nucléofidique codant pour une protéine choisie
dans le groupe constitué par VP1, VP2 et VP3 liée de fagon opératoire & des séquences de contrdle
appropriées.

23. Procédé d'obtention d'une protéine comprenant des séquences de HAV dans lequel on cultive des
§0 cellules selon la revendication 4 ou la revendication 10, ou des cellules contenant un systtme
d'expression selon la revendication 18, et on recusille la protéine ainsi obtenue.

Revendications pour I'Etat contractant suivant : IT

s5 1. Séquence nucléotidique sensiblement identique 3 celle du génome HAV telle que représentée 2 la
figure 1. '

2. Séquence nucléotidique cudant pour un polypeptide viral sensiblement identique & celul codé par la
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792-848 de | a sequence pol ypept| di que de HAV. 1r6_ﬁ—9_|_%9_n_gc,l_dnu_de~ utile
pour ddtecter |a presence de HAV dans un echant i ol ogi que
corrprend une sdquence d' ADN ddrigwle 1g¢48®B$equenc mﬁl ml a fi gure'
[; 1'vligonucl eotide etant autre 25 quo le fr m S
i deqQtj que aux nucl eotides 23-3295 de | a sequence reprfese‘nt de a la figure 1.
17. Protei ?ﬂgummomgwmwfé%m%‘ad@weﬁevendl cations 5, 11 et 13-15

destlnee a_l'utilisation dans un vaccin elficace contre le virus de

“hepat i% eSystemecy Bresye f@%@j‘;@%f RIRNEnt e parie codapte slérivie, dpje, 5 ‘éﬂ"‘éet %% ‘gd?
Pl

d f?é°"§l§ AT ﬁé'"‘?:i? ahee ‘E?P" %1 e &
fzrr;eaue“ ef;%% ol ol B fgwg m‘ﬁ,@? P
E b roPibh

li-ee de faggi (}4.; ee prl ees
. ou
transf or nee.’ ans uné ceI e capab ro UI re u e pr ot dase effl cace

pour clig e&el‘u@?hétesﬂ&&ﬁ\ﬁ“én&@ %ns%lmé%g 'pE} lgsﬂ@'ﬂ@ RiekpréSBion sdidn M Yevendication ge HAV

deletg. 19. Systene d' expression do |a rovendication 18 dans |equel ladite
prot easg, eﬁ%teﬁ@ﬁﬁ&nt@@érlés&:eﬁ@ﬁb&éh @fevélRickidyA | a figure 1. 40 20. Systene

d' expression, solon |la revendi cation 18 dans loquel ledit virion delete est
“codd pare. usyshih seioi laceyRadichacnt3 quil sonipiad (b | cutek) Sonfigut- Hiadie pdte talane @uadns an
repr dsent deadee dededuirgamee sllb, wig béquenmetnaciétidiguediosionhds godant pour enprdiéine non codée

d' expwessi pan H3¥ bwmnel despepatigsl conque des revendi cations 18 A 20. 4s 22,
Systene d expreSS|on cjui conprend une sequence nucl eotidi que codant pour
une pr ot7di ABRIRC] wpressios fecombingsit epREenewrise ipptie cpsignts ifrivée gpia iéﬂuemseaqnée de
fagon operwlpem@ digasdes tagny éfe'reu% U%#ﬂve%d%l F@Jm’e@ﬁﬂe avec prfa

d' obtenti o?i“'g' ‘f?F’%e igentds 8‘% N Péé’ﬂ?]‘é? on
cul ti¥e deuckpfidiaue lugianpq podat @ 8?? ‘f’%{ "P° S\PRBTE &2 6N A “8%"‘1 %° P&&ndi cat i on

1000 ;%gf?%%'n;;gé:g%.s MeFRaRh 43, ;:g%g @ug QRLRAS HRo Glefnde Sodo por ta
t

I NS tenue. "Revendl cations
‘pour |'Eta ract ant su vant Sequence nucl eoti di que

sensi Rl @regfswideioh WMiGeRnGGlidnS 60l BERRTBGUbIAY skRbhS RN fSRNhESSIAb PurAinb @

figure 1. growineRAdnaatmBriciel BRkugdivave cudant pour un pol ypeptide viral
sensi bl enent identique A celui codd par la 25 EP 0 199 480 Bl

* C L M1& Cellules hdtes recombinantes taibeiases pargd5aiing s@lorHAXSvsrapitbs e ee a | a fi gur e
1. 3. Systbne d' expression reconbi nant conprenant une partie codante

der i v@de 1dleProtging pgduitn & lssakbibvies lselorrleeserdicetishitdn 1 | | ee de fagon operatoire a
une sequence de contr8l e conpati ble avec un h8te ddsir6; la 5 partie
codant e 12t Bsteme’ spiamp larrevendication] edane jeated lacnattie sodpnte estda sqapengerpyriéstidione 39i9y) Iz nent
identi qUﬁesr eyandicalion: [| Siép gale 89 pestigrrmnuckgripigu gisies) dans lexgreupe cansitifus pay £972- .
1806- 3305. :9808821%9119”32@%0 2239, 2288- 2323, 2324- 2413 2474 2530 ou

2875-%7 uence re esen 6e a a fi h8
Foconbi 14 g o g ptori vy o dmg? ey d%qﬁg gﬁbgeﬁ giprigeton 138
revndi cat i PN CRYFIOR PR PR pro el p r es certures on | a

revendi cation 4. 6. Systbne selon la revendication 3 qui conprend on outre.

contigue a ladite part ns cadre_de | ect.ure avec elle,
uhe¢sgquence nucl 6ot | qugg%u5|onﬁ§% S% aﬁ?pﬁogg uﬁgrpp5ﬁeﬁﬁé “A®¥ “cod6e t6
par HNV(gb*uxgﬁkkfgﬁhégﬂédEﬁty Systhnme d expression reconbi nant
conprenant une partie codante crlvde de | a- sequence selon | a revendication
1 ii6e de facon opfif-atd-14s d-gee-SEARERELPE-EP0L e ThIRAJ_bl € avec un
h6te @6sire qui inclut en outre, en anonl de ladite partie codante, et
separee parotlysoden d' arret, une s6quence 20 nucl eoti di que fusi onn6e
codanit pour une proteine non codee par HAV ou une de ses parties. 8

Syst ene sel on | a SVEFRK tRh T ofe5-dsn7PdanBroediie-Gly ~fequdnes d' ADN

f usi onnee codeh pour | a superoxyde di smutase hunai hne ou une de ses parti es.
Ser~Thr-Cys. : '

14. Protéine selon la revendication 5, dans laquelle ladite protéine contient un épitope de HAV coupié a
55  une protéine non formatrice de particules HAV pour former un comploxe, de maniére que le complexe
soit capable de former une particule immunogéne contre linfection par HAV.

15. Protéine selon la revendication 14 dans laquelle 'épitope est dérivé des acides aminés 445-657 ou
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25 9. Systene selon les revendi cal i ons 6 ou 7Wuence
d' ADN f usi onn6e code pour une prot6| ne non formtrice Mes HAV.
10. Cellul es h8tes reconbi nantes |FAAIPRASRBL [ mmwlﬁ ‘“ nla
revendication 6 ou 7. 30 11. Proteine produite 3 l'ub os* sel on | a
revendi cat i Ofgolfls 4d B sécbleSRpepidiq ob Aav evendi cal T on 3 dans | equel Ta

part t\e codante est |a s6quence nucl eotidi que selon |a revendicarion 1

si t ube entyLokgdruciaidel diRNouistBOh ipiissids 8o ARVIUEIsQR SdRiAfioh BioBHIGLEOG BRPRnlT UG
par 2072- 32(hb, séqdence dAOM; déso 684a ssdilhce ArisbifiqubPapi ifigére AN T'dligordtiehtde étant un
conpronant ufignehicam &aevedkddations®e de | a s6quence selon | a revendication 1,

| ie de fagon coval ente par | e groupenent C-termnal a une cyst6ine, choisie

dans | e gridupretéindelon I'une quelepngueCHes- dewanditafionsHy, J1 @t 13- dodinde- &\ri'gmmgm dé4ns un

Ser - Asp- Hi s- Wstin gigacgantre PlyirusiedhdratitnASer - Asn- Asn- Lys- @ u- Tyr- Thr - Phe- 45

Pro-Cys; et Ser-Ser-Th r-Ser-Asn-Pro- Pro HIS -3 y- Leu- Pro- SO

Ser - Thr’-"Q?Q- sﬂ?mﬂ%?’éfﬁ'?é p§'éfl"6r‘f'"?'ad°r Pagprand ugey uqﬂaam@ P'@'qP%lﬂIdﬁfé

pr ot 6i ne conP Ué proje; P el @uref Iaﬂ jae étant

formatrice dg ’f‘%“’eéﬂ ”:; °° ° é’g A Iﬁ‘f g“ﬂ%c‘f" e

COITpl exe SOI 8!’0 lflle un u%sg e cac? p8urc ver (zlef] P] urseur 19 VIO,

par HAV, 15. rote| ne sel on Ia revend| cation 14 dans Iaquel b I pi tope est

dérive éesl a§}s%?n% daé;br@@fbnéélﬁn 95&@%&%@ 18 dargl?qul :Ia%Qe Cfr&@asB-Lst cogéel-pa% %glon 3C

792-848 de | g ghHx RNigheRO! YPeEPt 1 di que de I gonucl 6otide utile

pour d6tecter |a pr6sence de HAV dans un 60hant| |1 on.bi ol ogi que qui

conprend 2oesyeméedsEreskion[ddlodl o dovendicatiéh {60047 BN Gt Do GMté SétQuds Par uR ADN

figure zb; |' cdriegpondsad £ hiciketides 23u576Mdeda séquents mpreEantée aad figurel 12 r evendi cal i on

3. 17. Prot6ine selon |I"une quel conque des revendications 5, 11 et 13-15

dest i n~e &1 Pratink podiife@ar wicmsdread'exaression seiérf llugaaeicomne dese [reyendicatings ticd 20.

| ' hEpatite A, tO 18 Systeme d' expression pour un virion de HAV d6l et 6 qui

conpr end @AeSHBgtRarofion|seien e aevarsicatiop d-ars Ipwal ladity sfquenceinHeléqygiane rodappur ip1

telle ofie re}ﬁp‘e?e"r??@é'aa"ﬁsa figure 1. ladite sequence nucl 60t|d| que etant ie

e de fagon_oper to e 3 es S6 ences de ntr8|e app,

t r ansf or nga g’ L?IFf § 3 c(‘,’% 'S?ﬂ"% 58 J; H&P ecﬂ"% Sullys ﬁ'eéace
selon la revendlcatno uon A ou des ce m@ I(le6i [

pour cliver Ee ues[ssmnosre%ﬁ% rg\?eﬁxﬁlc %ni%fét'an ‘?arur té"%ga"ﬁa ble Peque | adite

“19. Sysj,ene d ression evendi cat
prot dase @g{en&gg&gc,gar | a region 3C de HAV a Ia figure 1. 20. Systbne

d' eXpreSS'ﬁQn&ﬁL&@cde%FﬁIﬁ%ﬂ@é%&dd%&aJt@ndé#i‘?DE' e lRdit virion delete est
code par un ADN 20 correspondant aux nucl 60t i des 734-5767 de la

sequence ' HePRERIsERiere, Infwéso@ithéh identiséi mit deres HAR-GBRORELIIE M ARAF 1 Udigesiomt brre
d' expression selon |'une quel conque dese revendi cations 18 h 20. 22.
Syst bne d'2exNukistdsequess tatierdnd fiir einginglestatypeptid, Jagl imsesestipher mit den ldentischgstedas e
nucl eot | di quenceddA\pBenombenude, wie in Figh 1 gezeigt\dediervwird.-a VP3. 23. Proc6d6
d' obtention -d" une prot~i ne conprenant des sequences de HAV dans | equel on
cultive dés BelembinantesFxppsiqnasysteny.cumisssand eingn godigrerden Teily hgsileitelt yop ifer Bequeng
des celful es"h Lﬁ‘%ﬂﬁ%t‘ Uy aSyg‘{t@'f?én‘éY?‘sé' W!%fél% ing @nitogpn gewwm)gaﬁgg‘ﬁmg
et Ao T ecuel N o o500t B0 30475 oo 00, DUgey, 1B 3305, 18061634,

: 2207-2239 2288-2323, 2324-2413, 2474-2530, 2675-2716 oder 23-3295 der Sequenz nach Figur 1

sind, ist.

4. Rekombinante Wirtszellen, transformiert mit dem Expressionssystem nach Anspruch 3.
5. Protein, gebildet von den Zellen nach Anspruch 4.

st 6. System nach Anspruch 3, dadurch gekennzeichnet, daB es weiterhin, angrenzend an den codierenden
Teil und im Leseraster damit eine fusionierte Nukleotidsequenz, die flir ein nicht-HAV-codiertes Protein
oder einen Teil davon codiert, enthilt.

7. Rekombinantes Expressionssystem, umfassend einen codierenden Teil, abgeleitet von der Sequenz
85 nach Anspruch 1, in ausfiihrbarer Weise gebunden an eine mit dem gewlnschten Wirt vertrédgliche
Kontrolisequenz, enthallend weiterhin stromaufwiirts des codierenden Teils und getrennt durch ein
Stopcodon, eine fusionierte Nukleotidsequenz, die flir ein nicht-HAV-codiertes Protein oder einen Tell

davon codiert.
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Patent ansprUche fltr fol gende Vertragsstaaten: GB Li, "NL 1.

Nukl eot i dsequenz, im wesentlichen identi sch m t m; wiein. .
Figur 1 dargestellt. 35 2. Nukleép?qlgéa iral es L
Pol ypeptid, das i mwesentlichen m | dentl sc «st L das \?on der

HAY- Genonmsequenz, wie in Figur 1. gezeigt, codiert wi rd. 3 Rekonbi nantes
EXpT essisons\aisnt ioh Ansphuats Sesudr 2| autrel gekanhsaichase, Tsd bie fdgiecDNBBoqiti2 el
Sequénz 40Omenschlicha Shpefoxisiisntiasd odet sinedlIefi Livobendert. V\ei'se geknLi pft an eine mit
‘dem gewUnschten Wrt konpatible Kontroll sequenz, wobet der codi erende Tell
j eder bé@ i Yislegenagreddn AneBiaherF¢ adaven daslurch] igekennzejahoetn d4bj disfesioniede ANA-Sednienai t
den Nukl edffi gremchsBaN-Taigwmn-bijgides Brptpin codignt.2- 3305, 1969- 3047, 1806- 3305,

1808- 1834, 2207-2239, 2288-2323, 2324-2413, 2474-2530, 2675-2716 oder

23- 3295 1PcfRekagpabinzata Wirtszelien. fipesfarmiart et dem System nagh Apsprugh@ eohT-nant e W rt szel | en,

et gor -V EreRBRBR P IR AU "So 6. Byet om nach Anspr uch 3,

dadur®h ag%ﬁ@fﬂz.{’a&?ﬂ& buen §28aGiS, }S@e?ﬁzr ofthher, 3% &%ﬁﬁd@%ﬂd&é‘n&&% L &ar oi

Tel | I
ni cht - HAV@@dﬁ%EZﬂg; yd%f%%‘@??‘ﬁ'g &égg&@ aﬁ]&;e@%ilvon cogj ert, engrﬁﬁ

Rekonbi nant es Expressi onssystem unfassend ei nen codi erenden Tei |,

abgeli 4&t AntigoResIPsptidRMIEIAT Bifle SequertiSigeldits nlish Sekueniz MadhUsmbgdlivh A ain %va\éﬁi se
gebunden aer Bhdasy i den GaBIngeM/aln Sedtdire Busévishit marder @gpgeche Kontrol | sequenz,
enthall end weiterhin stromaufwarts des codi erenden Tells und getrennt durch

-ei n Stopcodon, ei P‘ﬁoim%@J’-i.i?shbﬁbeéig_défﬂ“S@E*AﬂyﬂﬁékTﬁlser-

ni cht - HAA oﬁ*ﬁer ts&grot%n oder elnen Tell davon codiert. 27 EP 0 199
480 B1 * %®f nach Anspruch 6 oder 7, dadurch

gekennzel chnet, dHir-Ehe—Asn+SefeA$n—MWm-Tyr-Mrsmﬁ+m

Super oxi gs&{hase oder einen Tell davon codiert. 9. System nach den
Ansprl chen oder 7, dadurch gekennzel chnet, daB die fusionierte

DNA- Sequenz 5 SeFrSexT FhiTSer AR -REe T BrerHis relymkeutRrcSertodi ert .

10. Rekombi nante Wrtszellen, transformert mt dem System nach Anspruch 6
oder 7. 11. Protein, gebildet von den Zellen nach Anspruch 10. 10 12.
~System nach Anspruch 3, dadurch gekennzel chnet, daO der codl erende Tell die

“ Nukl eot i dsequenz nach Anspruch 1 zwrheh@ysden Nukl eoti dpositionen,
ausgewAhlt aus der G uppe bestehend aus 2072- 3201, 1182-3201 und 734-3201,
ist. t5 13. Antigenes Peptid, unfassend eine Sequenz, abgeleitet von der
Sequenz nach Anspruch 1, in covalen- ter Bindung an den C Termnus an

Cyst ei nl4. aingge\ngCthhsmB 50aadurGy ggquenzelchnet, daB das Protein ein Epitop von HAV in Kopplung

Pr o- G u- Len- ity sichVTeiich-ildehdes RrofpiniupteiT Bildufie eines Bonmplgxedesthdip so Jeff -daly s ;

Thr - Phe- Adiemglex in derrl-agesist, eiy Jeilchan-zTpildsmitles gegen pipgHAVgiektion immunogen ist.

Ser - Ser-Thr - Ser - Asn- Pro- Pro- Hi s- d y-Leu- Pro- Ser- 25 Thr-%/s. 30 14. Protein

- nach An$Hrieipin gach Aggpmchy g@ﬂ ﬂh&%?ﬂ'?ﬁ@f‘“etd%?&l dag) £itopven dan fiminosiivees 445854 on
HAV i n Koﬁ’ﬂ?’u]ﬁ 848 fer HAV-RavoRRUdpeRyent aPgelefiet Bt | dendes Pr ot e| n, unter Bildung

el nes lgnt hlaneﬂ zur’ 86 g(?'on aUGf I‘Png'l ﬁ&’ Iin elner o] %’len %Jf eSI n
Tei Lehe m,figsf H6Hle RA SolNE todelolts v i” ée%ni ooty ik Oligone:

kleotid ein Fragment nach Anspruch 3 ist.

17. Protein nach einem der Anspriiche 5, 11 und 13 bis 15 zur Verwendung in einem Impfstoff, der gegen
45 das Hepalitis-A-Virus wirksam ist. '

18. Expressionssystem flir ein deletiertes HAV-Virion, umfassend eine Nukleotidsequenz, codierend flir das
P1-Precursor-Protein, wie in Figur 1 gezeigt, wobei die Nukleotidsequenz in ausflihrbarer Weise an
gesignete Kontrolisequenzen gebunden ist und in eine Wirtszelle transformiert ist, die in der Lage ist,

§0 eine Prolease zu erzeugen, die wirksam den P1-Precursor unter Erhalt eines deletierten HAV-Virions
spaltet.

19. Expressionssystem nach Anspruch 18, dadurch gekennzeichnet, daB die Protease von der 3C HAV-
Region der Figur 1 codiert isl.
55 :
20. Expressionssystem nach Anspruch 18, dadurch gekennzeichnet, da8 das deletierte Virion von einer
- DNA, entsprechend den Nukleotiden 734-5767 der Sequenz nach Figur 1 codiert ist.
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15 Protein nach Anspruch 14, dadurch gekennzel chnet , dau das E von -
den Am nosauren 445-657 oder 792-848 der HAV- Pol ypep‘m‘“ﬁM‘ Uﬁggmm et
ist. 40 16. digonukleotid, geeiggply dagdByektion it von
HAV i n-ei ner biol ogi schen Probe, unt assen‘gl ei ne DNA- Seqf enz, abgel ei t et .von
der Nukl eoti dsequenz nach Figur 1, wobei das digonu- kleotid ein Fragnent-
nacMnsprzjclmo&m §dbildet ¥on M&pmwmhstm meetreicken dehAsspridodt8 s 2001 und 13 bi s
15 zur® Verwendung in einem | npfstoff, der gegen 45 das

Hepat i ti s-22 Bkprepsiongsysterm nach ginspracd Hgﬁuecg gelampzsieimetndal jie diulleefidsaguéne iradP2
HAV-Virion, eedetssend ei ne Nukl eoti dsequenz codi erend fUr das

P1- Pr ecﬁrsor- Pr ot ei n, vm e i n F| ur eze wobei di e Nukl eot| dsequenz in
ausf Unr bar®r 5 zafn &t igﬁ‘ﬂs %’% z?{‘l 3‘5 % *h €48
W re SZE' ! € t ag ult lertu ] O(gg erhmé':te I’Otel ok proes oné?yﬁgm a’g'éChzu
-erzeugen, di & AR Breeursor ant & rEr haI t eines deletierten  °

HAV- Vi r | ong, nspruch 18, dadurch
gekennzel chnet ggﬁghedﬁgf@?%ggék%&§§ ﬁ?g@l-&gseRegl on der Figur 1 codiert
i SI . 655720, NGIAGRIGIRNTH KSdeRRNIABEAR SRIddCdbs 1v.cRmhI % nRZgdsehinet ,

daB das deletierte Virion von einer DNA entsprechend den ukl eot'i den
734-5767 der Niespidiequens @Bdidror@Utr ol viraIeH Rilylpeptia ! das #8 wesentfichen it @bmiidentisgieisl, dadet
von el nsm EXpéncdes HAViGenoeiseduenzasit incRigdeT gezeig coied pirdlche 18 bis 20. 22.

Expr essi onssyst em nach Anspruch 3j dadurch gekennzei chnet, daB die

Nukl eot i dskqhekembinentes\BPreseiefseystem, emiggond\aireh odieranden Meiliabgaieitsy Yon glee Beruenz
Protei ns, unheshserutiAy- iSeaysldmbacan Weigcaskndhit ge leina it Herm igewinselddB Wishiomesptibien
nach Anspr ucKonfrolsgauenaaebri siehcogigrepdeoFoil iy angerer s die Eragments, rdissia wereaeheredan
nach An%"pr uc ﬁ'“'i‘%?"‘éﬁ‘?tzﬁ’élzq r Sqauengingghdiour Lidentisshsind.dster hal tene Protein |

1 P t f de_\Ver t t AT BE, LU, SE 1.
glﬁk “eot i ds‘ce)q &8'?6‘1? an%@%ﬁﬂ frﬂﬁ%ﬂ"‘iﬁd‘gh&"ﬁ%‘ﬁ%gﬁ“’?g ‘(%%m g% #B3homs, wie in
Figur 1 d gL %b"de%von %;, ngﬁﬁg%%nh codlerend fOr ein viral es :

Pol ypep}, | " das T A wesent en m em identisch ist, das r5 von der

HAV- Ge ”0 RSO YRR ndbh & épﬂ.ucl\: | %&ur&w &E&ﬁ&&éhue@ QeH &l loitdftif, Qngrﬁwzerﬁ%%??l:d&%%@eﬁ

Expr essi onssygt @@lim Y Blers®PathiCdiid8Richiod \alideht ?é\%éﬂ?'d:e P& RERIHAIcod&Ms Protein
der. Sequenz p&k BindN 1l ldboR cddierd, Shudls| Uhr bar er i se geknUpft an eine mt dem

gewOnschten Wrt konpati bl e Kontrollsequenz, wobei der codierende Teil ein
ander er spals Gy stont-haf Magineh 30t RuichigsueaeRichhahin of @titedkh stromalivitis@ieé tadiRfenden
23- 3295 der $eiguat zbgereimt [Burghi win IStapdead eive fusdnisortd, NukpbtidsdQuenz, die flr efh nicht-HAV-
Rekomnbi nant e cdfertesBreleineder einem failfdgyarricediarnt, ymfeBtdem Expr essi onssyst em nach
Anspruch 3. 5. Protein, gebildet von den Zollen -nach Anspruch 4. 25 6. .
Syst em ndch Arsigm edh Anspryelt] & roger B eRdrphzgakennaelehney (38 ¢l (yeipniesiePhif-Sequenz fiir
angr enz®nd aH“’H‘ifTﬁ”Eﬂ’&’F'@'PE’ﬁE!@r? ofR|einer; Fr dP‘f?f‘E@,‘!‘ﬁ?r aster damt eine fusi on| erte
Nukl eot i dsequenz, di el n ni cht- codiertes Protein oder gl nen

d di%er By E‘W“ﬁ’n Ph dpf do f“&'&’d?chWA' equenz i o
gg\égznggl Ehaa‘fmgﬂ’“ rgg?"[dgsr tﬁ'"g%gg uf V\??s des codi erenden Tells und
'abgetreﬂ,nt od E&n‘b {a ?‘ Qst%JnPe it ot istgﬁ]t '%léér@cﬂts'o% uenz, .die fO

eknh; nic e|n oder eln avon co ert, unfalt. 8.

raSystem na,th gg&g&t@n%gme,gn nsR Aol gekennzel chnet, daB die fusionierte
DNA- Sequenz fOr Human- Super oxi d- Di smul ase oder einen Teil davon -
-codi ert. Y2, Systdn® RACAIRPrAASH IddduichCyeRélideeidhnet] A B todierésiaNTeR | i N@deotiddétierdi €
. f usi oniser t e ndchlAnfgRaphemnzwischdn & Nukiiowdpbsitiohed; duejdwahiesusidel dapstaissstehin lags 2072-
codiert. 4o 320, tiB2E2oriohaZd#t3@0WsLt szl | een, transformert mt dem System
‘nach Anspruch 6 odor 7. 11. Protein, gebildet von denr Zollen nach Anspruch
10. 13. Antigenes Peptid, umfassend eine Sequenz, abgelsitet von der Sequenz nach Anspruch 1 in covalenter
Bindung an den C-Terminus an Cystein, ausgewihit aus der Gruppe
- 60
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12. System nach Anspruch 3, daaur ch gekenn ', i erende Toil
di e Nukl eoti dsequenz 45 nach Anspruch 1 zw sc i |

Nukl eot i dposi tionen, ausgewAhlt gaus pg ‘! ﬁ M&E 2072- 3201,
1182--3201 und 734- 3201, ist. 13 Ant?%g‘{#g?ge ! |j 'si ne Sequenz,
abgﬂﬁei tet von der Sequenz nach Anspruch 1 in covalenter Bindung an den
CTerti nus an OysEaln i qusaendlit sas g FuaRs 30625380 mr-Eap-0 199 480
Pr o- G uAsperHigsMete-Sery C@su- Ser - Ar g- Hi s- Thr- Ser- Asp- Hi s- Met - Ser-Cys; 5

Thr - Phe- Asn- Ser - A Aha- - Get Rt Ry 8- B10r-19¢S it One —pro-
Ser-Ser-Thr-Ser_-??%-_érﬁo- Pro-H s-Q y- Leu- P?%— Ser- Thr-Cys. 10 14. Protein
nach An§¥SdcM™l c| adurch- gekennzel chnet, daB das Protein ein Epitop von
HAV in Koppl ung @ereiserrmhit-sEdtv-akal-raiePrio-Hie 1y -Reu-Pro-setter Bi | dung
ei nes K&EI%L es enth~lt, so daB.der 15 Konpl ex in der Lage ist, ein -
Tei | c1he 0 B8den, das gegen ei ne HAV-I nfektion i mmunogen ist. 15. Protein
nach ‘Anspruch 14, dadurch gekennzei chnet, dal das Epitop von den

Am nosaur en 445-657 oder 792-848 der HAV- Pol ypepti dsequenz abgeleitet ist.

20 16. 1£) 3 aR Hich ¥Ripnidn s0GRIENGeKeRMBIchR&C I AL PBidh ol Epitdy VOR $RVHEkdppif) HAV
in einer kinodid GicAHAFITeRAAPGIeNdB Rt Unti BRILAINRANGE RbRNéxds oRRIE|s€ida®lder ON
der Mkl eatompmein weniags s, &ih Jsllcheh,zu BiRR.| dasl gegon Gihé BOAMHSkIBRIMMuUnGbeRis ander es
ist, als das Fiagnent das i mwesentichen mt den Nukleotiden 23-3295 der
Sequenz 18 Redteif-naptirAnspructi a it dagwth geliennzéishne,/das Ra Egifop voraddn Aslinveiwenietd5-657

Al spr Uche d8¢r 783-848rtidr HAY-Pilwet§sequenz vegeleitetéltng i n el nem | npf stof f, der

Wi rksam gegen das Hepatitis-A-Virus ist. 1& ExpressionssystemfU ein

cel ewd el <digpankjeotidl.r gegignet zivf Beteldion) ad| dicc Arwaspriai vers HAY) dh ingtj kiclquigeheq Jgobpy -

Pr }qur sor _L.p}qugqu gine W@-Spq\nelﬁ gquleupt g@ﬁ[ Tlﬁleo%gﬁungtm 'F'Wt{ﬂe‘i‘mbdi das. Oligonukleo-

NukT eot i d Stg i ﬂlggrf%@hgl_a]d%rlﬁgpgf dgggmowes clg@ mit den d@gfc@%%ﬂ-&% der Sequenz
Kont r ol | s EBUENPEN GUSHHAen ist und in eine Wrtszell'e transformert ist,
die in r, Lage_ist. eine, Prote di n -Precursor .unt er t, ei nes
del eCfelt Pf{*gt%@;%n?ﬁgg W0 n BB 31 o 8, T 20 AMERD 1 gt vl oo

Expr essi onssyste nacﬁ pﬂnspruch &8, dadurch gekennzei chnet, daR die

Pr ot eas gg \presihssidtent R sin3Rletiertes PATIVRIIN, NARLYsdnld Bitle NukiBSiHicRlidnz uRtrr 8 P1-

~ EXpr essi ONgshSbraaidha o iRt UseReick Soodiehd Nabé Bio GRKEIRABEUCRIN QlistunebaRy WeiSe an

del etsp er t gedhrioteOdnivdlEaqRdnB@T ydol¥lien RNLRINH 86 Withz6lIe radStblchiaOlst, digln deddadei&/ der
Sequenz nadie Arotghsd did de® Bit-ersbursds luntedErhaliZdines Fieletictiom HAG Wiblbris GBéktiv aNnspaitdne £0

Expr essi ortigenst em nach ei nem der Anspreche 18 bis 20. 22.

Expressi onssystem unfassend ei ne Nukl eoti dsequenz, codierend flir-ein

Pr ot ei n19. dxprgssiendsystona nach despr@h U piadurbegekehuzeithaeisdag e, Prafee wenode/BG HAM-

ausf ishir barRegioy\dch Eigyrdlraditeist. an geei gnete Kontrol | se- quenzen. 45 23.
Verfahren zur Herstellung eines Proteins, unfassend HAV- Sequenzen, dadurch
gekennz®- dppratsionssystoriaieh Anpiruch 18qdadurs, gplenprpichnefydald dpp dejejisrte. Yiden ¥oR oingi e ej n
Expr essi orfS¥y eterachpad Aendirkisetden 7Std7enden Spquans narUTeY et ifind  das so |
erhalte r.at el ewi nnt...so PatentansprUche filr. folgenden Yertragsstaat:
2 N T et S R R st Do SR B o AmPieB BF e hav: Gonon.
We 1n Eigycf)regsio%g%tuﬁﬁs emd %ine Ndh&%@&h%?%’&&gnd fﬁl‘ogtll Blo rr\.da%wﬁﬁ{ Slis'\def al es

Pol ypept i Gguydha SoektBReAF S&WP1 GPLIhd Vs iﬁiﬁﬁgfdh\dﬁr@; Wasd) gdbahden 9 §ecrmote Kontéfa- der
HAV- Genonggelselz, wie in Figur 1 gezeigt, codiert wrd.

45

23. Verfahren zur Herstellung eines Proteins, umfassend HAV-Sequenzen, dadurch gekennzeichnet, daB
man Zellen nach Anspruch 4 oder 10 oder Zellen, die ein Expressionssystem nach Anspruch 18
enthalten, kultiviert und das so erhaltene Protein gewinnt.

so Patentanspriliche fir folgenden Vertragsstaat : IT

1. Nukleotidsequenz, im wesenllichen identisch mit der des HAV-Genoms, wie in Figur 1 dargestellt. -

2. Nukleotidsequenz, codierend lilr ein virales Polypeptid, das im wesentlichen mit dem identisch ist, das -
55 von der HAV-Genomsequenz, wie in Figur 1 gezeigt, codiert wird.

3. Rokombinantes Expressionssystein, umfassend einen codierenden Teil, abgelsitet von der Sequenz
nach Anspruch 1, in ausfiihrbarer Weise geknlipft an eine mit dem gewlinschten Wirt kompatible
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Rekonbi nant es Expr essi onssyst em unf assend el ne Il m‘ M L
abgel eitet von der Sequenz nach Anspruch 1 |n gllﬂﬂ I"ﬂ“' am I e geanpft
an el.ne mt dem gewm nschten Wrt %Eﬂ *EP 0L199 480 Bl '

*C* L * Kontroll sequenz, vvobel der cod| er ende Tell .jeder
beli ebi ge T@J FLa05® i &4 seffibhen
Nu %/30' ! denid %ﬁ% %83&’01«%% ig ?ﬁ%ﬁg gsg%éb ﬁbﬁ)ﬁ%@}e 8-18334
1808~ 1834, &2&382%242&23,24% 1o #Ad for HadanDREH Fighi” el 4
Sequenz nach F| gur 1 sind, ist. 5 ‘4. Rekonmbi nante Wrtszel

transferm eﬂ&oﬁbtﬁanf*&ﬂ'\’t&%l@’nﬂﬁaﬁé@m&&)?ﬁttcﬁmﬂﬂﬁré‘é&wﬁd@wmh anpEuch Er otein,

gebi | det von den Zell en nach Anspruch 4. 5. System nach Anspruch 3, dadurch
-gekennzelsc hiretbin, gébildee®n ven Zaiedmaoh Ampgerehzend an den codi erenden 10 Tel |
und i m Leseraster danmit, eine fusionierte Nukleotidsequenz, die flr ein
ni-cht - HAG- coxdfemrnecisATeprces. dadyht geksnnrsiohweti daB@a wejterhinp aligeanzend @m tiénedodierertion

Rek oy nant B8 uedkjsy keserpdieridanis ina fusioierieiklasiidseguans diedUscsinaniehirtiaYrcoisrtes, Protein
abgel ei t et %‘fﬁ"tféﬂ'e'%ﬂ%‘??f'eﬁe?@ﬁé%nspruch 1, In ausl Unrbarer Weise gebunden

an eine nit '%HWU chte Wrt v rtrf llche 16 IKont Ise

ent hal t efid ?’;‘&l fe rF?fﬁﬁn d 6'8‘? 949 ."feél flage r""ﬁur ch
St pCo C&)Jf] spruc f g irer \ﬁr an elne m da neg gv vertr che

ein %A trou§ qdén rﬁhaﬁl B Tol und urch ein

ni cht - HAV- cQeloEionesi Eé‘g fibitb REMRHotideb Ek %' v %@M ’Av-%?d?é Fapch

Anspruch 6 &g codi ,ena rch gekennzel chnet, daB die fusi on| erte DNA Sequenz

fuU 20 menschli che Superoxi d-Di si nutase oder einen Teil davon codiert.

9. . Syst es) NgYeldmUiRion ARSIk 6dr G, Bslich Gekdrazbidhabt, GEK 88 TEhinfons BiNA-sdgqdens] e

f uSi onber t emddbivicheGupdIaxid-Disinitisd o Silém TiWaveetdashen- bi | dendes Prot ei n
codiert. 25 10. Rekombinante Wrtszellen, transformert mt dem System
nach Anspr Udystefd racteden7AnsprlichePBatigri 1) dadgeh igk\khzelahnet ¢a die fusiemierteciNA-Saqeqoe uc h
10. 12. SysftlleenMHAmgpthdeesm@Idlegekennzelchnet da3 der codi erende
Teil e di e Nukl eoti.dsequenz 30 nach Anspruch 1 zw schein den

Nukl e i dfdRdkemiinaste WidszelpawiRnsfamigti oitden Sgaterpprsh BespruehB/derfus 2072- 3201,
1182- 3201 und 734-3201, ist. 13. Antigenes Peptid, unfassend eine Sequenz,
abgel ei t &t Rf?fﬂ"(?@?"d%vﬂﬁéﬂ%ﬁ‘i%{bﬁc'%ﬁ?w%b 1, in coval en- ter Bindung an den
C-Termn &n Q/st el, r

gy AR ;&.E“ R SR e e o
Thr - PHe As 2@

Ser - Ser - Thr - Sér - ro Hs Gly Leu- Pro- Ser - Thr-Cys 45 14. Protein

nach Anspg Ughigenes Bl ur.ﬁhasg%%me%e&&hwsﬂg& lofftR (dndiRP s&{u&wa& RhsPrubPA, t.rp&vaap HAV

in Koppl Unge%&h@ad“eﬁ@TM%sEﬁ'dy&&@%& dhﬁ’ﬁd} ISG dopget € N, unter Bildung
ei nes jonpl exes enthilt, so daJl orrp ex in der Lage ist, eil

Tei l chen zu bil den en i st. 15 Protein
nach Anspruch 14, Eia’u?;é%"g de"l Ef‘l’n@{l ﬁ §§'E‘g%t"g’8
Am nosaur Asp&ﬂisenétoﬁer—m.%% der HAV- Pol ypepti dsequenz abgel eitet ist.

55 16. A i gonukl eotpnpd - piReiAEIRlc AL éﬂg%th%N%'igegh&nz a@e%h Gdo-yon HAV

I'n eirfer biol ogi schen Probe, unfassend el ne ei'tet von der
NukJ,eotldE:X&ue RAnach Fi gur 1, wobei das digonu- kleotid ein Fragment nach

Anspruch 3 ist. 31Ser-Ser—Thr-Se_r—Asn-Pro-Pro-Hls-Gly-Leu—Pro-—Ser-—

Thr-Cys.
pu .
14. Protein nach Anspruch 5, dadurch gekennzelchnet, dag das Protein ein Epitop von HAV in Kopplung
an ein nicht-HAV-Teilchen-bildendes Protein, unter Bildung eines Komplexes enthéit, so da8 der
50 Komplex in der Lage ist, ein Teilchen zu bilden, das gegen eine HAV-Infektion immunogen ist.

15. Protein nach Anspruch 14, dadurch gekennzeichnet, daB das Epitop von den Aminos#uren 445-657
oder 792-848 der HAV-Polypeptidsequenz abgeleitet ist.

s6 16. Oligonukleotid, geeignet zur Detoktion auf die Anwesenheit von HAV in einer biologischen Probe,

umfassend eine DNA-Sequenz, abgelsitet von der Nukleotidsequenz nach Figur 1, wobei das Oligonu-
kleotid ein Fragment nach Anspruch 3 ist.
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EP O 199 480 B1 * "CLMS * 17. Proteln nach ei nem der :
AnsprUche 5, 11 und 13 bis 15 zur Verwendung in e muﬂmﬂ"mr gegen -
das Hepatitis-A-Virus wrksamisgpg o Z30 B SSIOHS etiertes
HAV- Vi ri on, unfassend eine Nukleofldsequenz codleren for Yas®s ™
Pl-Precursor-Protein, wie in Figur 1 gezeigt, wobei die Nukleotidsequenz In
ausT™hr ber @foteiiaBiecifdin @ AngRARhES, KO ihd 03 bis 85| LR IVaMBndYAI RIEM Imdstotk B8 gbgbnei ne
W rt szsl | e das laapstfienvires irkésatist. di e 'i n der Lage ist, eine Protoase zu
erzeugen, die wirksam den Pl-Precursor unter Erhalt ei nes del etierten'

HAV- Vi r i 18 Expresaionseystom]fl elrbdelcfisrios &Y Visins siyndassend piae Nukiaetidsequeriz, coBierenkhiiudash
gekenfizel cRirBrecurahiByotpine wier i (Figs & 0psiot. ceobei > Mutigotiqseqyiersnin custlntiatpn Welse @0 di er t
ist. 20. EAprigneteiKonfelispayepzen gabydon st ﬁ%e"mw'%?@m@%ﬁﬂ%w&%@ﬂe i§aR
das del eti &" 8’°€ﬁa?‘1 BregpuIpn iR dik en é’f‘n‘t"éeﬁi"é?f HE19H Eehoingg IdeletsrpEAV-Yidens5 767
der SequenZ® deh Flgur 1 codlert ist *5 21 Protein, geblldet von ei nem

oot o S AERAT A Pt o L BRI
VP2 oder o Verfahren zur Herstel | ung etrl es Prot ei nis,

unf asse nﬂ %\/sé@&k’ﬁmch Qﬁ’s‘gl‘ﬁﬁl@ e, YRH PR FeRbir2BiBhnet ARB dhB&IcESHe \iion NEE Biner
Anspr uch 4 pRA dntsPBSHBRA- N NuKledREkR 7346767 @Bh Seidhz RhR FlSPT &3igh RNSSYSt em nach

Anspruych 18 enthalten, kultiviert und das so erhaltene Protein gew nnt. 25
30 36 4Q14Prowin, GebildbPvon einem Expressionssystem nach einem der Anspriiche 18 bis 20.
22. Expressionssystem nach Anspruch 3, dadurch gekennzeichnet, dag die Nukleotidsequenz fir VP1
VP2 oder VP3 codiert. .
20
23. Verfahren zur Herstellung eines Proteins, umfassend HAV-Sequenzen, dadurch gekennzeichnet, daB
man Zellen nach Anspruch 4 oder Anspruch 10 oder Zellen, die ein Expressionssystem nach Anspruch
18 enthalten, kultiviert und das so erhaltene Protein gewinnt.
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