IO 96/ 38474 Besetpten———BHAGNESHS OF. AND VACCI NATI ON
AGAI NSTwlcfodd14T| VE STRANDEDRRAAGBOSSHEEYS 5 SGN | S0 AFERmsohipPESSED
PCOLYPEPTI DE Technical Field The present

“in¥ention relates gener al F/Dessription hoagedand--doRpessi +Tens for 10 the highly
specific, highly sensitiYprdimg)osk pagdd .alhasipageseS$hrjlanded RNA virus. The
. met hods and conposi tions SULteabl e f die..elifcitation of an imune
response in an ani ?!’Sra?vlnﬁ@é H?‘% """" B e é """"

e VaCCI | on_of| an ani mal, against a-
posi tive-stranded RNA vi f ksAPstact 2 paagdieer UJﬂd? tﬁd tfe | nvention 15
Acqui red i mmune deficien y ‘a group of
. retroviruses known as H'V (Barre-Si nﬂiSSL et al., Science 220:868-871,

- 1983; Gallo et al ., Science 224 , 1984; Coffin et al., Science
. 232: 697, 1986). The first nenber of the group has been desi gnated
H V-1 and is responsible for a majority of cases of Al DS wor | dwi de. It

-1 sgdi sti NgPIAGROSIS ND\W RATIONC. | e sTR A et
~al ., ScPenad B@%ﬁ%&% w@uﬁgﬁ&(}e?& i ke Hléﬁnzg%gﬁ,gis&%

synptons of immune deficiency in man, it is also genetically distinct from
H &/ (Guyader et al., Nature 326:662-669, 1987). The
gehones of the HV isolates, |ike those of other retroviruses, include

t hree basic genes: gag, pol and env (Wiss et al., Cold Spring Harbor

Labor at or yTechmicdl Field Spri ng Harbor, NY, 1985). In addition, the genones

contain several othe m?;génm%‘m relaté%rg}ﬂ&‘iilf t(f) hémddm&%?ﬁﬂﬁﬂéﬁﬁt n the

regul ation of viral gene expression (

&4 0 s hthe Righly) specifig:t highly gasities; 93&08151963 pog@aﬁégmdeét RNA vimgt dh
12- 41rhethbd8@hd compositions are also smtaﬂﬂe ¥or’thé eliditafios of hi uhihﬁﬂé reshome di’y

sexual cont act. osure to.bl o or. certain. bl ood y
o nf ect ot Ak An §5{EF “Festion B4 ima agf: aipoitve sendidENA vius
239: 573-579, 1988). The first exanpl es of transfusion-associ at ed H V-2

i nfection have been di scl osed (Courouce et al., AIDS 2:261-265, 1988).
~Ther ef or e, Background-ofithe nvention sensitive and specific nethods for detecting

tHV t t ed Qited
H . nbﬁggda?nnﬁh& o e Mﬁwg‘gﬁmﬁ?’é‘m@gﬁ%ﬁ“ﬁ?ﬁ“y% %’Gif" e
detection inolsst gt Mo Screrce cR&868-84 1, lo et

“unaccept ahbdlg Scmwe 224.500-503, 1984; Coffin et al., Science 232:697, 1986). The first member
' of the group has been designated HIV-1 and is responsible for a majority of cases of
AIDS worldwide. It is distinguished from HIV-2, an isolate discovered from WAf
20 (Clavel et al., Science 233:343-346, 1986). Although HIV-2, like HIV-1, produces
symptoms of immune deficiency in man, it is also genetically distinct from HIV.
(Guyader et al., Nature 326:662-669, 1987).
&/ The genomes of the HIV isolates, like those of other retroviruses, include
three basic genes: gag, pol and env (Weiss et al., Cold Spring Harbor Laboratory, Cold
25 Spring Harbor, NY, 1985). In addition, the genomes contain several other genes whose
products play important roles in the regulation of viral gene expression (Dayton et al.,
Cell 44:941-947, 1986, Fisher et al., Nature 320:367-371, 1986; Sodroski et al., Nature
321:412-417, 1986).
- HIV-1 is typically transmitted by sexual contact, by exposure to blood or
30 certain blood products, or by an infected mother to her fetus or child (Piot et al., Science
239:573-579, 1988). The first examples of transfusion-associated HIV-2 infection have
been disclosed (Courouce et al., AIDS 2:261-265, 1988). Therefore, the demand for
sensitive and specific methods for detecting HIV in contaminated blood or blood

products is significant.
35 EIAs, based on whole virus or viral lysate, have been developed for the
detection of HIV. However, it has been found that the EIAs have unacceptable, non-
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spggl fic reac™oonsss4 h speci mens fromindividuals with noredtivsvsmsndi t i ons
suc:h .as aut oi mune di seases, a history of nultiple pregnancies,
‘anti-HLA, EBV infections of hyper ganmagl obul i ncm a.

‘In order to avoid such non- specific reactlgns and in an attenpt to detect
5 anti-H V-1 and/or anti-H V-2 in sanples” an ELI SA has been devel oped
“and commercialized by Abbott Laboratories for serological di agn03| S

, of H|V|nfect|on us e HV-1 c el ope and HI V-2
» enyel ope protei rf #—%g%%ﬁ“ wldh’%“‘mc"’ %mﬁ %ﬂgﬁg H‘o{"’"bﬁ)% P UGl Bhi y
specific, highl yaumstm diseagps; @ histopnaf reiiini pregnencies, mu-%eiﬁﬁmfmtmem i on

éof t he bI ood SUHgpdrg asulua:a-niy di agnosis of HHVin a patient.

' Thus; in order to provi 6%.&%?&%&%%&{1@&*&0& &u&%x eé&d in
:order to provide su r| or agn(iﬁk gg%é here® has gone
unnet a need §oraati-HIV-1 qndiep ant-HIN? H‘ét’ﬁ‘ﬁﬂgs' SHpEbISe des H’I‘thl ored #9dc

hi ghly sensiti veothateedidlizalbyotbbbit Vaboratories fof serologita diagriosio ngﬂn‘e:mm usingneed

L lO(/ product sl F‘thé”?ﬁVQd&rG%HflﬂIV -10éavelbpeCardi FIV-R Rnvelope prd:aﬁwnﬁoaesepomﬁe to
especi al l'y e S

present inventi OE%HB (r)r?r;su Ep eCfs:'°1;el Mﬁg};ﬁpﬂg&d & 95°'§§%3|_4°§c%°n “eederp?“r

In addition to (SHREASF BIStesHan ofd %ﬁwmrtfﬂrﬂlxﬁmmﬂ%vﬂﬁ?@wpwst randed

RNA viruses & so pose si ghius}inarier fogabvide supeabxsprbtlactmughmaibldobeum bl inOne

exanpl e of &ea%@@@ﬁ@&ﬁ&%@ﬁ&e%ﬁ@ atYénf, u%ma?g ackd &rC
Hov) . HSY 1
x: :g's/ gssom at e@'?4“9%r“‘ﬂ '%‘é'é’@gé"l“{i]‘ g" ¥ Yeséfﬁﬁ'éf? |4F5"' ogi HE¥s such

as hepatitis A Vihetgshag lelsy/)gone dnhee garepd for ppduits asd etBbds. capibiteof elicitingllay, HCV
is often t ransf GhiBsk Msgonkt ROATVY, rRSBMSInORimuRéhvtedive dutR respohRPBLHIMV. S

(PT f d HCV
I e L L s

cases. A mmjor problem arIPéﬁi"I{jm to the W?Wt‘?ﬁ"s‘a‘&l with HEV.agher jgesitiverstianded
progression to ®NAwingses ilsceposel siguifiant RAGHSG thréifghout heredrhi cOnet dvemplewfind f or

seng: ti \ée sge%iahca i&oei&nméd HRUAC GnisNE I Tephiflis C meomc&m n@%@d ;iél ood
or 00 r oduct I LIS Vi rus
(HQV) was pfl r st @%@H{‘ﬁ‘r"%eﬁ &%I%@jlogr“rgf%‘r?mﬁd ] disedslt 5%"5?‘9%?5’ w'ét i on
“of its RNA g¥hohepatitis cﬁw»@p &% heppiitisi & views (BIAY) rid hepatitpd virun@HBY). ALi

- speci fic assay HSVNHC¥ris ofidh amisfptredivid divod radshisiof; gakt-ttinvfador Impmter(eal'l)ad
~using 30 reCOfTQé %ﬁﬁ%\g {0 lof tdafisibn Iﬂ&sa&% cd??@cﬁﬁn- “mﬁlﬂ body

agai nst HCV 44:°362- 36 I l'e I scl'osur e 9 genone
of HCoV, and sonke E’i'f?:gg “éﬁ%%@@'@ﬁ%és Ajmpt ghl F’Héf’ﬂ?ﬁ’r om as
wel | as net hodofrogi thés diedase umylet %eqym!rprogresswu;udajeémcnhtct glamages (35r5%4)ded i n
.EP 0 318 21@sAl ThidebRC theMemithd GOt Ribitve. BREIAE | MithodsNfor detedtig {HCVI &, this

| osure provi ngmgmdy@%,s oﬁhgoggiglg%%qgﬁéuﬁ%g? C100- 3. containing 363 35

r ly- encoded B Ho Acl the detection of one type
of HCV anti body. Pr JSeherts Gries (HGY) ‘BPétﬁé‘étdF%§°4 bxmolsrular sigpipgandon t he
basi s of the Cl@@radterization of its RNA genome by Choo et al. (Science 311:359.362, 1989). A

specific assay using an HCV antigen dJesignated C100-3 was then created. using

30 recombinant IDNA methods in yeast. The assay detects an amibody against HCV

(Scicnce 244:362-364). A dctailed disclosure of the:genome of HCV, and some cDNA

sequences and polypeprides derived therefrom. as well as methodologies rejating to such

subject matter, is provided in EP 0 318 216 Al in the name of Chiron Corporation. In

particular, this disclosure provides a synthesized polypeptide, C100-3, containing 363

35 virally-encoded amino acids that can be used for the detection of one type of HCV

. antibody. Prescatly, kits for dctecting IICV antibodics on the basis of the C100-3
antigen have been commercialized by Abbott Laboratories.
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: Asqsuggested in EP 0 318 216 Al, HCV nmay be a flavivirus or flavi-Ilike

L virus. W.th respect to general nDrphoIogy;3a flavivirus contains a central

! nucl eocapsi d surrounded by a lipid bilayer. It is believed that
hepatitis C virus protein is conposed of structural proteins

- ineluding a nucl eocap3| §l§§&géd R o 91 S(ﬁ)GAf‘Mth%/ﬁQi»}’i fa®idirus or ﬂaw.lﬁe

envel ope protei nsw( El, sever nonstugt.ural “proteins (NSi-
| has been tohgeneral mo 9'93941 BRYIGELPn ied “H‘F°° s‘ﬁ

| protein encoaﬁtwme@ b lipid bxlayer It is belienghthat hispatitieC virgipesteinds éomposed @f HCV

It h f d t t
Herected i n Srachial proii il Rt oom) protsip (O} R eoRilhed
- angi - CL00S5 3 envelope dproteinsp@s iB2) yanduseveral inppssructuralt proteins’ (NHE-Shu clit chasi bwen

sequence. in ‘ ded art of
ddition to fqufrmed ¢ 1flae ?ﬁ@?—ﬁgdﬁsgﬁkﬁ‘ug Elrl% e&lal is a roem encoded by 'part o

enzyne- | i nke@ﬂmd‘mﬁ% @"“ﬁ% &M%@%ﬂ%%ra‘m‘cmo‘?‘
~serol ogi cal antibody is not deﬁc&ﬁﬁ%ﬂ%o@f—trmﬁidﬁlqmﬂm (THe'\Railure te détectthe

: h

oynthesi zed B %E%Bﬁﬂﬁmﬁs" oD O de e o heh i Ride dbugnoe in
.15 (Progo I\G100-3Aegdn Sci. USA 88:4641-4645, 1991). Thus, the assay of

- Cniba, et al. used In add ogl?ofiﬂé]%&fc"%ha&x‘édn&%ﬁﬁ 0’02§a£}§i n,(siﬁ)fe)

prgtein, in an effort ased ecl

sels¥'t i ve neenmpmetlinked imgmunosorpenicessayt ElelSAn hqaohemverd ﬂP ed for 'serolo
core prot el ngibgwia &ﬁﬁﬁ&uﬁﬁclﬁ%st(ﬂcwxaﬁbu@: ﬁs;ﬁglufel Hewt cmurﬁa@u'euquznﬁseae of

hvai | able. Gore protsig was synieszad by rep Bl Confploiil 8 Pyt GRS Ll
RNA Vi r U$BS, (BrberNath afcagoSs. UBA®SS:4641-4645, 1991).a Thes; the assayof Ghibe, st ah dised

t hod | | d
MoV Ther o rih.e0aglyestyibbed’ 23086 Eleocipid (o6 ”%JOE‘%“i‘.eveg"‘s R aplish an
viruses, a rantibody-based, specific; sansitive method for diagnesing HCVainfastian o Howeves, this g

an immune r e&?@ﬂﬁﬁeﬁu%a@m@fﬁé&?& Hatedt'a significant number JPEASRRFHEVY linfetion,
| mune response to 'ﬁm@‘&é’e ese |nvent|on vgnl&\fl des these and 25 other

related advafyeageen QYPlEes pEea
~PCT/ US96208112 Thus, as with other positive-stranded RNA viruses, there has gone unmet

a need for products and methods capable of highly specific, highly sensitive detection of

HCV. There has also gone unmet, as with other positive-stranded RNA viruses, a need

for products and methods capable of eliciting an immune response to HCV, especially an

@\/ immunoprotective immune response to HCV. The present invention provides these and
25 other related advantages. -
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is direcfed toward the concept that unprocessed. entire

pol ypept i We(:6)38¢H. g., a pol yprotein) or unprocessed parti al PEIrUigysesti2de( s)

i -1 he structural region and proteins fromthe non-structural
region of positive-stranded ((+)- 5 stranded) RNA viruses can

| provide a superior antigenicity and therefore an inproved

 detection and diagnosis of a positive-stranded RNA virus in a sanple. The

present [ nventl on also provides inproved imunoactivation,
cincluding an inpro ﬁ I | mmunopr ot ective response from an
' ani mal . Summeary of the Invention Accordingly, in a first aspect the

pr &sent invention pr ovEhe presenti invention is d:rected(ﬂow&'ﬂrthn(tedoenﬂl‘ﬂhat unprocessed

Vi rus- derlve

| conpl et e, ung'%ec HQ&%& ef’i;pr %O rﬁbl?? g]p%gﬁ}%)\e?es%l? m%‘%ﬁ:fm thCn

" al ternative structural region @éﬂ%’@!ﬁnﬁt Shccaemstryciral fegion rmfla’éss"aﬂd (+

- ]E)ols: tive-st :iiﬁzéh 'TﬁlQ‘Athﬂi%s l@ﬁf &fvﬂ‘lg a superior antigchitity Qd! therfore Gipimproved t he
ol I owing: a) an I'so ol ypepti.de c

_ posi tive-st ign Faod é‘F sc%fﬁff’?‘k‘%e' ﬁéﬁ‘émo‘f"é'isrf" J%ﬁme‘t o TBF, Present

anmi no- t er ni figdention alsol Spravides i ompuivedn imuhjuacaEmivation | endudmgd anegimpmoved t he

positive-stranded R r the am no-term nal portion
of the adj adﬁ?“%ﬂ@h%%ergs%ba%l ghammal, 4 such that the
pol ypept i de has an ep| Acgsirdinglynfn gufitat epect fhecpriesent tqu@ﬁournspwée%ﬁeahw

core-lik . o f lred. t dubSraftidlignded
RNA vi rugj(t 'S poI ype tw?g deved é&hﬁbsﬁﬁhﬂ Ecﬁ'ﬁﬂsr%'ihgo at hgor ﬂgg {Oalheré%l? as

|
a "edre- | i keomplateainpiesested °$|qa?f8'c°é! k‘"}' a mvﬁ)“f&ﬂd“rds%ﬁét wigus-
nonstruct ur Ekspé&Ot thien prfesédae :mna:u V@rcﬁﬁdeancbbduiRN&rwdeds RNa divircudered

f h bel o d I

1o the cor e-SIPESEATS FOMPESECU CpUiE , D' o otk Sy BRBHAE olisp 31| N9
equally to q:opme-tsmmdedsﬂlhbhdaws Ridte-like aptigeny pmwtlenomedv\m éh mo-teﬂmnal

protein fg p' +]r}' of 8A"BGjacént nitkleicGRRS reidh dﬂﬂf E& GREHrantes RW&‘ vi’i'hi, Rwlepein

adj acent pr preferred e mﬁlil tElhat

relate to eahth auinq-mnuyb@eﬁpnovf theeadipcentepycleic: 3“1‘1 rggion; 1§

QOS' ti Vedst 'pd MsVa:jrf td[gﬁ:t &dtifigs iagdn fsﬁ&iﬁcttbﬁmﬂﬁr@wc&wd%@éﬂlhg-adfacent . '
ogaviri dae, i ri.dae rQViri or.navj. . d i an

Fl avi vri dae BuC elc acid region PEH%@?S‘%%SF@'PE% OIS ﬁ@ %ﬁg@%en% St |éﬁgﬁgf

Hﬁpat itis Cr&ﬂeil‘r]dd ,td heretiunsna "core-like antxgdmzq;nwntefpmtemh);yand ) sar Hsalxtednd

the Hu T-ce ; ! el

speci fi |y°§%‘8%°b§;ﬂ(§ﬁ‘a‘6ﬁ£ ?6%‘&}%5'3 S resat%s fl Bsc%sgéck hﬁ{ﬂ%% o,

aspects of the full gisclosure of rtblgemlmaﬁoe relpting twheemedlméwsmrwcem Pfotem

_posi tive-st g%@f@ﬂ& &) Edinlly oo oflfied Girdifed RNA virus env ditaihdeaeluE!N/énw rus
fot her than In%@bqq:éﬂ e?r e}g enbodi rrenga the co o?
W16 V

i s produced PAteR typicd 531635t PRE PRpEpCesIEa Juncrrf W éacﬁgoqrgf%m and
pr e*'ﬁzr ably an In preferred embodiingsts (tlBE&lateAb eschrafithe edpectstofichd present ed
P S bl R o e B i

anot her as p&'ogavmﬂme ﬁmemmndaeyamrowon aep mmwdae (Galistyiridge and \Flaygvigdae,
CONMpOSI t1 0N aGo{r bPéfé]%bl?”ﬁJoﬁP'zﬁé etgmu§ Ubshisietit ngif' iR et airuy"RhO CHESES

5 pol yprotein ve-str VI rus. é)ai)on?ct

“al so provi dmnmmcbf‘"mﬁm and the Humanjrcefileykemia virus

. PCT/ US96/ 08 bdarwise s pecifically stated, all prefcrred embodiments relate to each of the aspects bf

g}j'n{)'r PLSRSOII.%Eer%sém%Swe%%%g' ﬁ‘?eerP”i A tl%ogésgtiv\éestr% ANRRA BN i dnySpositive-

stranded RNA virus other than HCV. In other preferred embodiments, the composition
is produced by a suitable prokaryortic host cell, typicaily a bacterium, and preferably an
E. coli BL21 (DE3). Alternatively, the isolated polypeptide is produced by a suitable
eukaryotic host cell that is unable to process the isolated polypeptide.

35 In another aspect, the present invention. provides a method of making a
composition comprising an isolated, substantially complete, unprocessed polyprotein
from a positive-stranded RNA virus. This aspect also provides a method of making



fold owi ng steps: a) introducing into a first suitable host cell a first

expr essi wo sy capabl e of expressing a nucl ei Sc?ﬁisgslﬁgﬁfcm e
' encodi ng an isol ated pol ypeptide conprising a positive-stranded
. RNE virus ‘core-like antigen protein joined to an anmi no- t erm nal
i portion of an adjacent nucleic acid region of the positive- stranded RNA
“virus, wherein the am no-term nal portion of the adjacent nucleic
acid region is sized such that t he pol ypepti de has an epitopic
confrguratron ecific t essed core-like- adj acent
nucl ei ¢ aci % I 'l"ffé ‘Sﬁg‘f'% &é"%t‘r Bove-siranded RNA ‘Bwsn&ﬂmlﬁg thee
' first followingktep&el la) mtbducmgndlotaﬁm snitabile host ééllralﬂhﬁ ﬁ ?Hsﬁéﬁ ivestor

: t t t t t
brovi de o POBHEC of 1opPlu ep?eﬁ *&Ser% Hoiedle RAChdily h 1 fubf Bl Beelit 1
sui t abl e hoeAmRRSsing &P§% ivarstrandsd mdﬂce@apam prouﬁn gmmdemsamgnmo-

nugl ei c scrt@nmnar monW'aﬁ%ja%eﬁ%ﬁl&d“&x&?egl&Pbﬁfh%% Rttt t%e secgﬁ'ﬁfsﬁost

of "t he posr ve S randed RNA virus

cel | under qrgiph Pﬁg"‘rﬂ?@r"é’i“c‘z %%F%Qﬂ@

produce thethacpulypepntierriak g epitopic corfiguratidny spegifiches af abore.rmg.er n
~to provide %ﬁ“‘] . | ni ng
~the purifie ?‘r %E{ ngﬁg‘hwg%msg%l&%n‘gﬁ? n in
"the conposiha er condmons suitable for the exnmssmqustm'rto@to@uhaue pelyp«;ptﬂb,e

“nethod forr td) ur&rﬁﬂ@'mesﬁﬂ 4816 pNidepurified pol ) iRl Eind GRb a°¢! !
an expressi on V{théﬁl q?g‘ abl.e of e I ess) n nuc ei
nofecul e erntoft ‘i/< ﬁs’r?é leefexpesssing ¢ aueleicasided
| R i rus molaane encading mseratedgmnszmonml m’o;din aemetp@slaaeaﬁfaﬁ&dtmwmk,
- port f
st ve. st ndBaditihe sbutind ol 8t dnder condifions KL FoP the st asid polecle
~adj acent nuepseducedheinenstiuotural proteingf) puriéing thetnonsteuquaral/prefein teprovidean
epi t opi 5 leﬁed noRSttdrsrdl %télﬁ &idtheh | gz f&&ﬁﬁﬁhgﬂﬁr&?ﬁﬁi%lwe and the

tcore-like-a nt nucl ei c” acl regron #eah
- RNA vi rus, PH%'%F& pStfucHfak preternthe eampasionr conditions suitabl e for the 25

gﬁgrg)ssr on vector to mmmﬁwwmgg?tﬁdgﬁﬁgﬁg?ﬁcﬁgﬁq? %{tﬁﬂ&ugiﬁgt teron
“provide a pur Pid e%bpo#&gé%@gﬁ%*&?&}"&g ﬁﬁ%‘@?‘ﬂ%é#&%@? acid
protein. | mcoleae, encqding an mbntedmobrpmde compasmgtzhpdsltxve-stranded RNAadirus
FoTPr | 200, RortiCahien pROUEH 0164 ROk BRRLIERR dofich 3P dRUBChIA aciq

In a further ,asp lL.hventi on pr.ovi

conpri si ngTeien Pgé‘t"'af’%“"esmﬁél fNA Mrug, gvksrein the @m%mwbppaiomfdhe. n
froma ad;acemonmdleweaci‘d rregida disRpided/ i st tﬁ&'te'ﬂ% 'bolypRptidd Was CdrfeBitdp cbound

core- 1 e SOUASER pmecifc to pm HnprReBate, e e adjacei ey Qﬂsréée”}?pgttﬁs e
pr r er abl y positivérstramsied RN A | Mrgs, d) mmnbatmg(thelhrﬁdt cgll eader Boditibrissuitable for\the '
ot Pt - it ?%* ﬂ??rﬁ?mgnﬁgsdsﬁg? ? b e, ponsiisiegk protein g g2
stranded RRB!Pé'! ng the ipalypeptidesnd umsrmgmr@ progginge pvovideny purificdsplypeptide
pol ypept i dgnd a punﬁedcﬂéﬁ%fmﬁmm oS T otk M%Mbd&xﬁ{éﬁt GRE Srdthdd
ggfl.} %286?8 Bert ofif ggeeslbuidmg the inventive pon\geptlde:z to a solid substrate. 6
contacting the isol afieda pfattheremspett; tiet presére fraveitich asvddesc @ndbipssidion
;SU' tabhg aggnifing the isolated, substantially complete, unprocessed polyprotein from a
positive-stranded RNA virus wherein the polyprotein is bound to a solid substrate.
Alternatively, the composition comprises the core-like antigen-adjacent protein bound to
a solid substrate, preferably further comprising a nonstructural protein of the positive-
stranded RNA virus bound to the solid substrate.
35 In another preferred embodiment, an assay for the detection of a positive-
stranded RNA virus in a sample, comprising: a) providing an isolated polypeptide
comprising a positive-stranded RNA virus core-like antigen-adjacent protein, b)




time Ns%f 8| g? ngI;ID 940?9 tplqe po F%/ég%thg to bind to F@%embrmr%ﬁ?esoghti bodi es P.
specific for the positive-stranded RNA virus present in the sanple,
t o ,pr ovi deWRP6E8474body- bound pol ypeptide, and c) detpeayussgnsne
andbody- bound pol ypeptide, and therefrom: 5 determ ning that the sanple
contains positive-stranded RNA virus. In an alternative enbodi nent,
the method conprises, a) providing an isolgted pol ypeptide conprising an

i sol_at ed, substanti al | y conplete, unprocessed polyprotein froma
positive-stranded RNA virus, b) contacting the isol ated pol ypeptide

wi th the sanpl e under, condit S su for.a tine uff|C|ent
for.the pol ySopries ths 1 qﬁ'ﬁdtﬂ?p@ﬁ%‘“&%ﬂ? gmpﬁqggzﬂdeggo%ggqsfr, leandcfgF a; he
:poS! }3 i \ée Et r ainete stifiRbidntvfor ube polypeptidei to bind: tzsc'mploe maére mlbﬂﬂldﬁ spevific for the
ant i body- bound .. YRRAL | n ti

pol ypepti de, ’ﬁgm ve-tsﬁgfdé?rgﬁ]& V%S pggbqetr%) rllflglee;cj5 i g‘f erg“ 9‘@%‘?#3%3“
positive- st rm}ypgpm aid (¢) detecting the antibo y-boundl polyp eer ead| thereﬁ'om
-embodi ments, uhénﬂﬁﬁﬂg)dm; Whd S8k IE%H{airﬁGb%sﬁﬁverﬁmﬁeﬂmﬁ)\ virys. In RhOM i3fige 2

nonstructural % f el n B}e 03|t,|ve VFﬁﬂed RNA vir ynd tot esolld
15 * subst r at émbpfiment,dhe metiod comprises A amt hspRted: meps%manm ARt he
Sarmlt e u?der llsolated sﬁbsitditiallji’ ﬁ(sjmtpletet ahprocesseéll palyproiein ﬁe?wﬁcgsueueemanﬂe? leef
nonstructura ein n re antibodi es specifi

e pos t 1 ve it AN el v il Hotymertide Pin The, opfle upder onaRis bt o,
ant.i body- bounud farss timesuficican ferckhipalypeptide todint mmwradnom mtd:od;esapehtﬁg in
step c), jget ggly . h){ﬁ -

ant kb/ody goun gggoﬁgﬁes ral??t&?)r Fﬁ(}fper?%h i a(r%gé/ﬁg’gjwé? gfgyﬁﬁ?ﬁ%ﬂﬁf%bpﬁﬁ
the Sanpl e cBplyBentislepoand j e d etectmz the; aptkodyraqnnd i polypeptide, and  therefrom

Ibn gnot hﬂ] pﬂ&Elliﬁxt taatttasi bdiRplé cortifis p@s&mystﬁahdgwmﬂﬁmmﬁtrl ses thte step of
‘binding the isola pE nonst r uc rotein, or
‘polyprotein to a soli dQﬂg Q%[{ﬁ@fp@?@ yment, ﬁ*‘%ﬁ’&f’ﬁ’g%ﬁﬁﬁfmw%%%m@

the sanple i promdmmpnonimmhrdeprptem ofxhic positivesstianged ROIA wimisobvund|to thesolid

preferabhy fgpm. ehlgg% s ﬁ cdn&cﬁﬁ% tl‘s?ét H@ﬁstr‘ﬁgﬁi'ﬁ C;guf&n with ﬂﬁb%gﬂd@%ﬁcr

assay is selecte I'n ntercurrent
i mruno- el ect?%ﬁﬁ&”éﬂ’%abli 2 %% syfficignt fop thenonsturswral prptein jo bind to one

010 ope e 5 e B L s okt
Sandw th as VIS A TBTHRA P Rogiive-Sraded KOLA S RoBguchuctl pefieitn bid, O in
?Sfay, ban | nstepo); deteotin® gnaphbath af sheyantibady-boand glolypeptide anthasmabrod)abound
at ex

nasay, o HeALAIRL WOt SR dEREGHTINAHRGPHE e BRRAK cfpeh BEASL

preferably ritranded RNAe Y‘ﬁlsblot assay. : In still afurther
aspect, the present i[v&idthe? md&&m&m%&%& { further cBb?ﬁHEs'tﬂQs

ant| body, i si,ng the, f.0 g.,S dm ni st n ani an
ool at cHSRG pedstlaed Pebmmfer il e i ok PRI 46 & Tl

cgre I i ke arstzbsme pr it ahother pref}.mmedxbb&nﬁm agie Neriph raal m&ﬁbﬁmaﬁfple?n

adj acent e t e a r

Sheror n Fhe Sl R0 L i, nd B8R S0 E human bEHE" IR e iy,

06/ 38474 embodiments, the assay is selected ﬁ-om the group consisting of a countercurrent

PCT/ US96/ 08 no-el%ctroﬁhoresxs (CIE radicimmunoassay, d|<?m1muno-
region is sized suc

_ tldeahas an e uration
specific toPWP“mmuﬁ‘breBE@%%‘B@‘ q@k’é""éﬂ} &Eséht(gkfi%fblac %‘c ’G REFYo R of
the positi vénitbition dedompétition assay, a sandwich assay, an immunostick (dip-stick) assays, a

30 simultaneous assay, an immunochromatographic assay, an immunofiltration assay, a
latex bead agglutination assay, an immunofluorescent assay, a biosensor assay, and a
low-light detection assay. Still further, the assay is preferably not a western blot assay.

In still a further aspect, the present invention provides a method of
producing an antibody, comprising the following ste';is: a) administering to an animal an

35 isolated polypeptide comprising a positive-stranded RNA virus core-like antigen proteia
joined to an amino-terminal portion of an-adjacent nucleic acid region of the positive-
stranded RNA virus, wherein the amino-terminal portion of the adjacent nucleic acid

05



and b) i sol at i ng the anti bodies to the bol yplépt I de. Alternatively, ihe

i nvent &%0péBBaTdles a met hod of produci ng an anti body,pcrousssiosimg t he
- following steps: a) administering to 5 an aninal an isol ated pol ypeptide
- conprising an isolated, substantially conplete, unprocessed
pol yprotein froma positive-stranded RNAirus, and b) isolating the
- antibodies to the pol yprotein. The present invention
- also provides the anti body produced according to ei ther of the above

' i scl. ipn 10
- (such as the®nonstructural pro . Prerer ?’S&%@ngm%?i?&sc%% E%und
to a sol i d unprocessedsearedike-adjacent nucleic acid region of the positivastranded-BNAcvirus he

et v, o D) MMRIG h AAIRAG15 e petjpeplite, AlterabfVel, chelhveitich provides o
“sanple wit H“??H@sé’f uycing an paribody; @g”gd‘ggcd’ﬁ%ggé%é ”f)r‘?a&“’iﬁtgﬁ'@ﬁfq ons
Suj t abl s ansh imal cun dsclatsd polepeide ncoriprisioghen gsolaiedpbitastallyocdimplee {
antigen pr ' ' u ' ; '
bound ant | %‘é‘iﬁ‘ﬁf&ﬁ Bofclin "8 4 bositive-sfidel ORIA Ui, o 8 Cblafi WIS
posi t i ve- stantihadigs tenthe\polypsotein. In a preferred enbodi nent,
the sanple is an unputhé pfdesifirtion alsd! pratii¥s the antibddy prodiic&adeBiding ftf!

preferably from huyman being. | et other preferred 2Q odi nent s,
Phe. aseny icithetpibe Shovs mRiHong a el S an ASHAdy 18 Hin other rpias depoieH herein
i Mmuno- B ekuchois s honstruChucd) proteirsy ,Préferablydlithe antibudieysarg, boaind reodd eoligruno-
preci pitat is?xgi ﬁn enzyne- | i nked i mmuno-sorbent assay (ELISA), a dot bl ot
asgay, an hibition or conpetition assay, a sandw ch assay, an

i mﬁn—ﬂost i ck (di p-sti chi yetsanogher aspect, thespresdnt amveotion provides am assay for the

| nmunochr o | aSCnGRRRAV, | BRI Qfnkd #nl 24 ORfpIising: ﬂcﬁﬂg d
aggl uti nat %&%@?"C‘én i n’rrsutrri?faTduor,esgﬁe-‘#tirrl 533 ’a bl oslé\g'so cggs,a gﬁg a
lowlight Cemp ORg OF jrorespf the aFEPQ“I‘F‘érd,’-SQ?%E ahave\under gonditigng sy d;

- west er n13| dor stiarsufficient for the given antibody tb binddts amiéatﬁ ;brh&%in,a? pesvide 4 beund
present iny L on pr.o c | . Q L Cidi a
imine. r oo HRes, A L, 4ehcfiod 3 B5id, Ahbocy, afd BiGteRoR dfsris atthe
conpr i si ng samplesiontains pasitiveckeranded RMAasiscor e- | i ke ant i gen- adj acent

. protein, in 30 conbi ' | ' I i or
gi | uent. Preferably, %bﬁﬂ%%%%ﬁg%%?@% %%ﬁﬁgée@%ﬁr%n egi?gt ur al

protein frdfampen sinimal, \ands prefeably fiom a human, being.| , Innyeh othesaps
aspect , 20 henfbodieits,| the R8PS geletted! from tthe Gradp | cFNsisEhg ©F RO R6Entercurrentn an

ani mal conmprises an isol ated, tantially ¢ | et e, unprocessed

ol yor ot of TiTBeetopRorss,  (CTEPE | Biahe st HpRRITIOasYL o RAOTBRRG- h
. phar maceut ipredipitatinac aptenzyme-fitked: mmure-sarbend i dssayn{ELISA), a dot blot assay, an

- Pref erabl y, f0r. . ' - b 3 | Ay QS r
epect o) ointiitioR BF bofipelif aiFEY VP sdiibicasBal S Wb ASNR' i Sick fosisg
PCY/ US96/ O8imuyltaneous assay, an immunochromatographicsassey, 3nimmunofiltration aspsce, the
. presentag nygek besd Hég\ﬂﬁﬁﬁ%bxxgaéﬁﬁ%nﬁ%m%noﬂuo&%hﬂﬂsaﬁ P Bidsehst? aslayammtd RNA
viTus compilSiia 3Rettion sesy, Sl HPRRS titassa) T prefiratly ot a western blot assay.

In yet a further aspect, the present invention provides a composition

methods, as, gl ;sas%zea“m%ﬂtdx&"&%eéﬁg}e?ﬁi&? bk B

capable of eliciting an immune response in an animal comprising an isolated polypeptide
comprising a positive-stranded RNA virus core-like antigen-adjacent protein, in
30 combination with a pharmaceutically acceptable carrier or diluent. Preferably, the
composition further comprises a nonstructural protein from the positive-stranded RNA
virus. In an alternative aspect, the composition capable of eliciting an immune response
in an animal comprises an isolated, substantially complete, unprocessed polyprotein from
a positive-stranded RNA virus, in combination with a pharmaceutically acceptable
35 carrier or diluent.
Preferably, for each of the immune-active aspects (as well as the other
ﬁspects) of the invention, the animal is a human being.



- NOV-26-97 WED 05:00 PH  SEE .
p05| t I ve-stranded RNA vi rug Dcg,rme BFRIie ant i gen- adﬁ)gyghtzusgqgtsg% in P.

conbination with a phar maceutically acceptable carrier or diluent.
Preferabl y, WORES38GAposi tion further S conprises a nonstrucPaTAISSROSMEI N
fromthe positive-stranded RNA virus. In an alternative aspect, the
vacci ne against a positive-st randed RNA virus conprises an I sol at ed,
substantially conpl ete, unprocessed polyprogein froma positive-stranded
RNA virus, in conbination with a pharmaceutically acceptable carrier
or diluent. The present invention also provides a

net hod of inducing an i an,

admnistering to '? he anrﬁn;g%lﬂla soq’"s?&dﬁ §§ﬁ‘y9’e‘p?"‘*§"’é'l‘ n&mggw§%§9§ﬁgﬁ agcme
posi ti ve- st ramuﬂR\POWYQMF‘éRN&me ated polypeptide comprising 2
clé(r)g})lapg;: 3” Kltx@e-@l!?ﬁid?cﬁﬂhodh Gﬁ{sL%bfaggéﬁﬁtﬂéhﬁdfa@éﬂt rﬁbttegir; Ixﬂ'chﬁfhtanon with a
norst ruct ur al PS?’B'P@FH‘? P A B FmeF o diluent 2?’2}?5@2% g‘?fﬂm“ml further
alter Inat i v6 aspmpiisest benomtiaomiralf proteini dfrory the pd’fmatraﬁd'el d moﬁm: i Irlnann
-animal conpri 0 S |

fcorrpl ete, unp?@%%@ndg}’pfs#g irhg?vealcg' %h%%m Ergdos&g @gegleqé\ &%ﬁ; W?ésyﬁn
‘conbi nation isolatedyisubstan mcmlm, |uomopgssed:ndmramiteﬁ'earar pmmwstmnd@daRNA.
‘The present i gyentd e&mﬁm&ﬁ&w&magm I&dg&@e\em+ aﬁaﬂﬁgt an ani mal

‘conprising adm ni'sterin e, conprising a

ni gl %\n | solg oJ tl
positive- 20 stranded Prseng dnvephion pisR Prey ?sgw ‘ﬁegm uging: ¥} MmMpRE
“conbi nati @0 Wdspore in an aﬁmarmmpuﬁsx@hdmnhmgtzahhe afiiivial iafrisslatedipolsgseptide

o o ﬁ{gp“%@ PSR SRR 008, vine BT ShBBDRGRAL RhIR! W °
-aspect, the rmmhxdatmn \w,tth: anpharmacenticallyi aseptablaynamarsomdilientst Brafergblyo thehe
ani mal an | S%@{h%q gﬁgﬁ?t@ﬁ\ﬁrﬁki mﬁmé%ena%%%m $ohP tid 'bofsﬁ@éﬂ a

positive- stran Irus, In co phar.maceut i‘ca
accept abl e ca$'-¥ gd ENA "“’u%ll |Inean; altemative aspect, the method 9fjinduging, Ag; !‘RSP“"C

as petct thf m ranemmﬂncdiﬁlﬁisbﬂmsi@:h t@thé Aimal an :stgiszget txib@taﬂﬁ?l!?d
posi tive-strande Vi rus onpriskn at e . de
conprising a ??&ﬁi?ﬁev%"%‘f’ﬁfﬁ%%w mt%'? ﬁ'ﬂg‘ acaqsém% sﬁ%"%ﬁ’t %“an‘&ﬁ?ﬁﬁf?@d
to an am no- \Sﬂhatphmmunqaﬂyta:mptzbiemadrddxmnt nucl ei c acid region of the
positive-stranded RNA vigg | L DQ- PV%|::: ' t he
adj acent nucleic acid regl n F%tus“{ég‘tel ﬂhé?&v@@g%&lﬁ] poly peg'{gl%e_.as an
epi t opi ¢ confIOFATHINZoHImBIBIsteTing Lo e AAimah 3p declated golypertide; Gamprising a pajitivent .
nucl ei ¢ 220 d sirgded RNA hﬁnxsosebfe-l% &h cBA Yd>tEMS inb @ohiratio” 6thi d

b f Pr ef bly,
the kit 35  GDRGMECCIl BroTAE FHPEr oLibes: Faiair o BaBh R g%ﬁ@ﬁl&%& ’
RNA vi rus ancdmissterifigra nonstnntan'dcpnomy\ tfifoen theen positinet-strantied RINA virus.

Al ternativel Wteﬁﬂﬁvg 'aLch?rthE cgﬂal‘grfq & Bﬁfﬁh{ écﬁpnses admﬁﬁsrtg;l'g'%eﬁ ggglA

vi Kus conprises a) an 1sdl at ed, tanti y conpl e unproces
WO 06/ 38474 animal an isolated, substantmlly complete uniprocessed polyprotein from a positive-

PCT/ US96/ 2381}»&anded RNA virus, in combination with a pharmaceutically acceptable carfier or
pol yprotein oma positive-stranded RNA virus, bound to-a solid substrate,

, fr
+ and b) dilu Ueifeans for detecti ng the isol at ed pol ypr ot ei n.
In an alternative aspecin yehanghers asgeci, ntheryiresent [aventicte provilest af kit fohethe

detection of a positive-stranded RNA virus, the kit comprising a) an isolated polypeptide
comprising a positive-stranded RNA virus core-like antigen protein joined to an amino-
30 terminal portion of an adjacent nucleic acid region of the positive-stranded RNA virus,
wherein the amino-terminal portion of the adjacent nucleic acid region is sized such that
the polypeptide has an epitopic configuration specific to an unprocessed cove-like-
adjacent. nucleic acid region of the positive-stranded RNA virus, bound to a solid
substrate, and b) means for detecting the isolated polypeptide. Preferably, the kit
35 comprises a nonstructural protein from the positive-stranded RNA virus and means for
detecting the nonstructural protein. Alternatively, the kit for the detection of a positive-
stranded RNA virus comprises a) an isolated, substantially complete, unprocessed




det ection of a positive-stranded RNA virus conprising: a) one or nor e of
the > » vho F)dsbpdi es di scussed above, and b) means for detggty %ﬁg

ant i body(s). The kits may al so conprlse a)t
Gonposition capable of eliciting an I mmune response, or the

vacci ne, and b) nmeans .for adm nistering tRe conposition or vacci ne
to the aninmal. Tur ing to anot her aspect, the
present invention provides a p05|t|ve-. stranded RNA virus-derived
conposi tion conprising the follow n an |solated pol ypept i de
conpri si ng. polypsateinyfFom: aamwemm Ac wires, | baued ot 4 golid substeitey gndi bled

to an adj aC%nP%'&ié&hﬁﬁk&l&ﬁQﬁeﬁ offpréegf. Posi tive-stranded RNA virus,
wherein the ace t nuclrbelwc?raﬁ#ld resg?lpon is.sized guch t hat the

pol ypepti de has an ep| ternative aspech e Resent dventien iprovides, a kit for the
Unprocessed d@ﬁtﬁodldfeaapbs&Mranded RNA aving cagpﬁshg)f i) ®ne or .Hiore of the

posi ti ve-stra e of

cGoperat | ve Ebo‘fl W@Pa@tl n@vﬁ%‘e@ﬁaaa g“w!aed RNA' vi r us
core-like antigen protBienkitvmaydalse comprise a) e comadﬂmmpthhlcﬁldlcwgchn
region of thgnaag irkdpdfises ldrath ???%ed Sméds {5 hédmistédify the composition or

antlgen|C|ty t he p03|t ve virus core-like antigen protein
joined to tFYéccmemthe”“‘HH}acent nucl eic acid region of the
IOOSlht :jve stranded RNA Tirhing. toThmtheresspett, Itliblpfésexﬁnmventﬂﬁn pfd\ﬁdbsgd Poiities a
met ho maki n co ng nulti ept es
| ncl udi ag? ﬁé“b&dbgﬁz\ &rﬁgﬁg %f%@ﬁg?{i% 88'8' P &R%SB& t)raf)‘t E?lﬁgedmay
(der i ved polypeptide ¢omprising:a pesitiverstraided émahtvupssota-ldee smng;nqn'dteiﬂ\jbmed
jacent nuclﬁc acid r&&ibn Fﬁfeﬁsmosho&‘?ﬂ&dcﬁzﬂ ]}i\??vﬂ{xgvﬁvﬂ&%mathe

corrp05|t|on corrprr’5| ng a ated prot ei om t'h
- positive- st Rdider NF@F‘%M f&ﬁ’d’"alssé%‘?]cF“F é@e obnepH ?Eﬁasf%rﬁl’!tﬁﬁlc

. posi tive- stbamwam ifi¢sto( @ @hproetdsyd %&mx&tuaa%amenm&ttabmerewn%ﬂmd RNA
virus), erei. n tmndgg nd .Sec %’\%B ot ei ns .ar.e .sel ﬁ{qt?gge N accor.d nce
with metlfoqRositv 2 Seeenf RTASOA; Weled

i nventi on, anm'lactﬁrlgamthhhe posmve-mdgd RNA virsecaradikp ranngemprqmmymdai to the
syner gi st i CoGhkait ndcidic L4d q’@%ﬁﬁ%@@h@‘k&lﬁf&&?ﬂ&ﬂv ”mge@ in thEA
vi rus and/ or °I rmunoen ance an a agal nst e positive-siranded
RNA 30 antigesicity of the positive-stranded RNA vips corerlil amtigen| protein m@e@ thpe

i sol at ed pohJjacdat ndéeleicuiy tegidigotahe positive-stRded RWA $iringae pPé‘déntvmwﬁon

core-1li rotel ed, t o an adj acent nucl ei c ac regi on
of the gt Qfmg of ialdog <Hih Pohiefib chirsing Thiele. pelvasarides
region is mcludmg enaedbethodf thé polyphptidecdegqribet iabeve) ahe proteins gy e derived

configurati ﬂ,g %&Br reddht Qﬁgg_ dRNA?’% e-I | ke-adj acent nucl eic

acid region o e positive-s ande V|rus und to a solid
substrate, either al odd@edpresent dt;vnmnatalmmvzdes & compoesition comprisiog gafitst of
cogper at . veiszsxateat protgih! fsin thé fpokia%e&&aﬁéeuvmat VRRIGE KN¥ecid i4Blabd prokdilf ©

t
grcl:_l_/ U89 h’% the posmve-strand%g lggﬁ virus (preferably from the same posmve-strandg@) RNA

joined to tb@sa,dwaexem theufirseamd setotld rp@@bﬁflaﬂﬂcsheld&ﬁedpﬁts aédordarie rvﬁﬂgﬁﬂtlﬂﬂhé\

virus to in t 4 It t.ne . Posl Ll ve-S

virus core- fﬁtﬁ@ﬁﬁm&l‘ogeﬁor 41 ’“’%“ﬁ‘gta °F6"° claimed tuhvgng asggﬁgﬁq?ﬂﬁe QP?NA%l d

reg| on of t$eeopd proteins mwdqdewnﬂ'ﬁstwl gffest foir thdndetpomxt ofi ¢he positive-stranded
RNA virus and/or immunoenhancement of an animal against the positive-stranded RNA

30 virus.

The invention also provides the isolated polypeptide comprising a
positive-stranded RNA virus core-like antigen protein joined to an adjacent nucleic acid
region of the positive-stranded RNA virus, wherein the adjacent nucleic acid region is
sized such that the polypeptide has an epitopic configuration specific to an unprocessed

35 core-like-adjacent nucleic acid region of the positive-stranded RNA virus, bound to a
solid substrate, either alone or in combination with a second protein capable of
cooperatively interacting with the positive-stranded RNA virus core-like antigen protein
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another aspect the present invention provides an assay for the
detection GYO%Q%M tive-stranded RNA virus in a sanple, conpPCHUSYS/082)2

providing an . isolated pol ypeptide conprising a positive-stranded RNA
virus corelike antigen protein joined to adjacent nucleic acid
regi on of the positive-stranded RNA virus, jpherei:n the adj acent’

nucleic acid region is sized such that t he pol ypepti de has an epitopic 10
configuration specific to an unprocessed core-like-adjacent nucleic acid

' f th | d
pol'ypopt i de. witined 1psP8 e nhbleR Yehlreplon ok fe st SR VAN IGp e
sufficient forha amxaeoicwafﬂhtleoﬂbvbamdﬂb%ms core-like raptigem prateisdpised to
specific for agﬂ&hﬁ InGRleRt adld degionuf i gumw.&aﬁaea RNANAr32op iR pddpive-

157 ol ypept 1 duanieA oY PotAdHR oF WIS e o L0, e entt bodybeline

‘positive-stsranded RNA In yet \anothsr aiﬂmahsywmﬁndnmncprmdesm assayl for shep

di
Win"the post fReBIGE BE A RARGRGnIAPRRL vins in. HpHERSRAINE 2 bMEALH, 08
'to the adj aceisolatedpalypeptide sompgsing a ppsitivestpasded mm%meakmumwmt%

‘increase the f&i&écﬂﬁﬁédgééeﬁt Hﬁclé:@‘iciﬂ%gfbh\b?tﬁé @ﬂﬂ%%%h&d/mvﬁeg awﬂeréis the
antigen proteln 20 L ne dJ acent

uclel acid regi on of
et T veleor o adacenruciats Heid semn 1 psied sudhghag e (PQIHBRRES, Bas (30 FRitaRG
'b), cont aqoi ngeifigRraiidhospicificabeimnu rbtes:ddectsa-hbé-adjwudemuclezc aovd)mchon ofishe

htSThct wihP *ﬁ‘ep%tgarﬁ‘asé?ﬁ%? aﬁﬁeaf RRotafe; 06 I8l Bollndplsh, SARDHE R .
"joi ned to theunder conditiguesuitahlecindi for a sime mﬁiﬂeonqufthe pelypentideito dird toaorper

| gglfey'mr ﬁlsngap ofe aizt‘i’bo?ll& E@éxﬁc 5 :Ihggbﬁgw.aaavrgg@ Rﬂﬁ@iﬂtxfg@séﬁ indRé shhglesio om
In a preferr eB‘°é'H’ISo lﬁ’& r o |d§?§“'t’$1e1‘t eﬂS“'B’de'gw“d
binding the i pagpepmepaidythmﬁndﬁdmanmg ﬁacmdampletoenmrtsqaomtwﬂstxdnded RNA
consi i1 ng of MRk ot et PR S8 Raltprbd DGy BrobiEd §iekd
r adi oi nmunoassefigooperativglyointenaeting ud pmsamsswc-sumded RNénmmm bQJI armgen
compet: &1 on drois Pinidio '@"\?‘*"S"f‘?‘““‘“‘%‘.‘mﬁﬂ of PR popitve HaRIIRNA v to,
Si % taneousa"“c’egseag@a?'%g&’ﬁ‘%ﬁg ﬁ'!%ﬂ? it ‘é‘é‘é‘y&"&‘r{‘ke tigen protein

i mmunof i | go at _;bl?!&dassba/adjacdnahmiexbead region oﬁﬂglposxtmeetsﬂrmdedm viaus, bound to

| mmunof | uor O Thid 33eard ¢ Byl xﬁ’%{%Bso@,sc&%cﬁ}{g 1 fhcBhd S%téln%Ehrﬁfé &%ep‘f%h&?

assay, but is sent
i nventi on al seengditions suitable apd Hor Wﬁﬁé@ﬂ@ﬂh@’l’ athe saeandopsptein to CQ,QH‘FWH‘@ ¥ng

a) adm Ni st erjhifack Qvig :rfaﬂgaai&veaardnaéﬂ et viRGd YoreRiKe drigePréeinfbirRd to the
pos| ti ve- WO 96/ 3
PCT]US96/ 081 13diacent nuclexc ac:d region of the positive-stranded RNA virus, and c) ig jstep c),

stranded ENA derecting bourd antibedivstdngaberpfroh dermhiningalht tie samplelcomaing posiiveei C
acid region of %e sitive-stranded RNA virus, wherein the adjacent
nucl ei ¢ aci d ¥% ???n StZéd such that the pol ypeptide has an epitopic
configuration specific koaaprefemsdoerabadimentoths- adskie further cemiprises rthe niep &fc

aci d regi on @findifle RO Rbiaked pslypétide brRhe s¥édnt pro@iidPh dofig! sibbeste! MRurther
preferably, the assay is selected from the group consisting of a countercurrent immuno-

30 electrophoresis (CIEP) assay, a radicimmunoassay, a radioimmunoprecipitation, an
enzyme-linked immuno-sorbent assay (ELISA), a dot blot assay, an inhibition or

competition assay, a sandwich assay, an immunostick (dip-stick) assays, a simultaneous

assay, an immunochromatographic assay, an immunofiitration assay, a latex bead

agglutination assay, an immunofluorescent assay, a biosensor assay, and a low-light

35 detection assay, but is not a western blot assay.
The present invention also provides a method of producing an antibody,
comprising a) administering to an animal an isolated polypeptide comprising a positive-
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| positive-stranded RNA virus to increasejfhe antigenicity of the
positive-stranded RNA virus core-like antigen protein joined to the -
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tos an RNAPvififsesdredike Qintigen Ipﬁ:taﬂj jeinedito ma:hdjmnanuclekemm fegidn bf) ¢he
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i n T ease twiic mnhyémsmxy%boqqﬂléomldm Theantibog)
< i ke @ggyg,%@gas%&dwed to the adj acent nucl el c aci d regl on-
of t he positive-straﬂlded RNAihV' rus. eferabJe ﬁe conm sition is.a
vacci ne. 25 yet %és% ﬁtP'Fﬁ‘?v #veg lé{lp§8 o ffggpojlt'r?& hod
of induci ru;pabie ofreliciting an unmmmmxsemarmunalrm#nmnxgrmmigﬁedqbnﬂypepti@rl ng

to thea | nded
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'conlguralonsel i C I OCESSE ucl ei c
aci d regi dﬁ‘ 5%"‘{‘?'9&? g@m L?i‘?{l & posit Y‘?’l%%ﬁﬁ‘ﬁéﬁ‘?dﬁ“% th a
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“inter ac‘h ng °w m POSI t | ve gﬁd&gmé\%fdgg corgé-i#q?(e an E‘gena%‘kot ein
joined to non@ve-stran émmsmmlﬂee antigen petsin joinad torthe pdiscant pucleic pgidded
RNA virus oh 'HfrtﬁéliﬁGahhé‘-sﬁ'ﬁldeﬁrmﬂﬁeﬁhﬁ'tb Mincpéask ftRe RAX ehld?t? -ofitheé PdﬁﬂvdRNA
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I n andther aspect, t'ﬁlée Feesg%tn ?‘htl\? en Hm&d(t):% adrgethod ?(f ;[nd*lcmg taﬁelmgmt ection
of response in pmsmals:omprmsem!nmmg tos theoanimak am dsolasyd pelypeptidat ed

pol ypept i % H%F aﬁ;\dgﬂ ivé-stranded RNA ms%&lﬁde‘éﬁﬁ%&f Oﬁ@%%ma t¥iahadjac@te- | i ke

antlgen pr ot ol'ned to_an a Jacentg{]uc el .c re I.on of

the posit inpeleiracihregionrefahe ppsiuve-giraad ﬁNﬁh‘éﬂﬁd}"h‘E"&H‘tmﬁ adiresnt ‘“A‘E!?‘EI acid i on
i's region is sized such that the polypeptide has an epitopic configuration specific to an

30 unprocessed core-like-adjacent nucleic acid region of the positive-stranded RNA virus,
in combination with a pharmaceutically acceptable carrier or diluent. Preferably, the
method further comprises administering a second protein capable of cooperatively

interacting with the positive-stranded RNA virus core-like antigen protein joined to the
adjacent nucleic acid region of the positive-stranded RNA virus to increase the

35 antigenicity of the positive-stranded RNA virus core-like antigen protein joined to the
adjacent nucleic acid region of the positive-stranded RNA virus. Further preferably, the
method comprises a vaccination.
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am no- envel ope
Fig. 1B depi &f gretmnarmssranw mepsSERErteRing the mem@atqtae
i sequence depicted in FlA]terﬂa%vely, the kit for the detection of a positivefst@nded RINNWirbdie

t t f th t ted
by i nser L1 ng ™) EERRPSS . BB R RO RTC e hoIPRA ot a0 ) BoAUARE Gering

: 30 am ndst emeiama’boqb)ortlon of an HCV envel ope region into a plasm d. The

 figure also %‘Aﬁd %tl{e?sa&%\c]fs[ bPﬁ:e”&@se’nl ibhééH Wil &@6&1@'&d'§m

i significant features of t vect or

= 1 g.
. 3A depicts t HROmipEeTenas W@cthe mmmlea desaipepmand saached deayings. In addition,

; encoding a pﬂi Mﬁ&l)hb&% ORigsi referacesard/Sé FoRN Hirb vb%:bl.if fhe ﬂr&hﬂipec:ﬁcanon that

i Fig. 3B dep| %‘pe am n%e%ﬁ'c%ngie uen encoded nuc‘aglou&s Stc.); such

| sequence dep f%nﬁr% i égﬁ?posz ons C.

- PCT/ US96208 1teferences are incorporated by reference in their entirery. 13

' Fig. 4 shows the structure of the expression vector pEN-1, which was

. constructed by inserting a cDNA encodi ng an NS5 nonstructural region into a

pl as_m;co'. t refM&chibasd 8 ke Tt arestri ction nap illustrating certain
Sl g\n-l/ I can l eatures Oxt-,g i% depicts the Cheohae e sequence %f 2 nucleic acid molecule

encoding a polypeptide comprising an HCV core antigen protein joined to an amino-
25 terminal portion of an HCV envelope region.
Fig. IB depicts the amino acid sequence encoded by the nucleondc .
sequence depicted in Fig. 1A.
Fig. 2 shows the structure of the expression vector pEN-2, which was
constructed by inserting a cDNA encoding an HCV core antigen protein joined to an
30 amino-terminal por:tion of an HCV envelope region into a plasmid. The figure also
shows a restriction map illustrating certain significant features of the vector pEN-2.
Fig. 3A depicts the nucleotide sequence of a nucleic acid molecule
encoding a polypeptide comprising an NS5 nonstructural region.
Fig. 3B depicts the amino acid sequence encoded by the nucleotide
35 sequence depicted in Fig. 3A.
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I nvention features

conposi t i of8d ghtheRore peptein, suc @ the wﬁgpanror%rnaﬁ%’ Ay discussed belovy in the
canpl et wﬁ:pteeqﬁﬁﬂo:porm piesért disciosure, muﬁpru&sseﬁoepnﬁipﬁ@a&mtumen\bﬂ us.
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' antigen pr positive-stranded JRN&d virus, 2or antibadies ¢o then positie-stranded (RINAeviag) écent
" protein of :?eaﬁﬂp%ﬂ’% m nal
portion of e,p‘(n')hgllu%ﬂn e- st ran le\'/Dr rus g{f ew]%ﬁﬁeo?lggl?o?ﬁ@%%

such t hat Pﬂ'é‘ infulywhen desting @ sampls romaay infant £ Qthersprrsqm having veryt o an
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RNA vipgs. 5 ﬁcIHﬁaNaﬁ&%@st i’ AMfRhicRY aRB BpitdpR Edifightation

d'coertatthfll te
| scovery a{]so provide gurp }j/p éeg composmons and methods for the induction of

immune responses in an animal, as well as enhanced vaccination of such an animal.

Accordingly, the present invention features compositions and methods

utilizing an isolated, substantially complete, unprocessed polyprotein from a positive-
30 stranded RNA virus.

The present invention also features compositions and methods utilizing
an isolated polypeptide comprising the positive-stranded RNA virus core antigen protein
joined to an amino-terminal portion of the adjacent protein of the positive-stranded
RNA virus, wherein the amino-terminal portion of the positive-stranded RNA virus

35 envelope region is sized such that the polypeptide has an epitopic configuration specific
to an unprocessed core-adjacent protein region of the positive-stranded RNA virus. The




.. NOV-26-97 WED 05:02 PM  SEED AND BERRY
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questlon in one or he assa scusse el ow, et ect I ng
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30 f f t t
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core-l1Ke pro EJnS a an [0) | C

oo |t heC afid eaudiie of e propdift BT 66 e sighificant fksioAE Ripglicetng SF the'Seoptsip.
Wang, U. S. Pafias t}Nampﬁqcemﬁ epit6pic coﬁgxmtmnl is ketained)i Jdowewent sich madifidations
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PCR, JS96/ 0811 pay, when desired, delete the processing signals:and/or sites of the protem15 These

. det er ni ned fomOélﬁféspﬁ%ﬁeﬂeﬁsv%swéxrﬁw helgwd Toasomplasenesy of the palypreteingpayhq sa

or \pgst Géﬂénbin@ﬂt fd?gexaﬁfpldJCHyh SDSPAGE afdllowed %y aﬁﬂﬁ@-arcsaoeemhuegm The
~reactivity, as is ore-li

. protein may aFg'Bplﬁ’é"“&%gt 'Q?W\f{'\ﬁ%&elﬁ“gﬁ@eﬂ&@%mna the B&Mﬁfﬂf‘ B&q%ﬁﬁ’?\%"’a@?edm‘
. sequencing. more of the assays discussey belost, |apd detmsting effedts lof epitopigesonfigurations i s

joined to an %;g: essed stzi@0r tion of the adjacent protein or
pepti de regio \B&ttl&ﬁ’e po | ve-stranded RNA virus to
“core-like" protein is a structural protein that provides the same type

30 of functions as the core protein of HCV. Examples of "core-like" proteins from other
- viruses include the Japanese encephalitis virus core protein and the HIV gag protein. A
"core-like antigen protein” is a structural “core-like" protein that includes the portion of

the core-like protein that displays the antigenicity of the core-like protein. Although
alteration of epitopic configuration upon processing was not known in the art, care-like

35 proteins generally, and regions of the core-like proteins that can be important to
antigenicity, are well known in the art (see, e.g., Okamoto, etal. /. Virol 188:331,
1992; Wang, U.S. Patent No. 5,106,726). A core-like antigen protein may be
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30 herem Additionally, the second protein may be a core-like protein, such as the gag
protein of HIV. Because the env region provides similar enhanced detection and

immune-induction shown by the core-like antigen-adjacent protein of the present
invention, unless stated otherwise or otherwise clear from the context, reference herein
to the core-like antigen-adjacent protein applies equally to env and\or env-adjacent

35 proteins. Determination of whether a given env or env-adjacent protein displays such
enhanced detection and immune-induction can be effected by assaying as with a core-
like antigen-adjacent protein, as discussed below.
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30 The core-like antigen-adjacent protein is preferably isolated, which means
that the core-like: antigen-adjacent protein is .separated from the remainder of the
polyprotein originally translated from the genome:of the positive-stranded RNA virus.
The core-like antigen-adjacent protein is also preferably separated from its encoding

nucleic acid molecule.

35 In a preferred embodiment, the core-like antigen-adjacent protein of the
present invention is used in combination with 2 second protein. The second protein is
preferably from a -positive-stranded RNA virus, is further preferably from the same
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ant i bodi es TOnEeagHYs yith, the estahliy c‘?ﬂ%‘t"ﬁ‘&tﬁ“ﬁ&eq‘@ﬁﬁe&/l’t@e’n The WSQQJI'38474
PCT/ US96/ O&tbatxon is that the antiserum will react with the separated protexns as expected, bt the
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member of the second protein panel. Next, the antiserum is introduced to the combined
30 proteins under conditions suitable for elicitation and detection of a reaction between the
antiserum and the proteins, and such response is detected and measured. Those second
proteins that provide a cooperative effect are suitable for use in the present invention.
Each of the above-recited steps is routine in the art, in light of the present specification.
The present invention also provides antibodies, preferably monoclonal
35 antibodies, to the substantially complete polyprotein, the core-like antigen-adjacent
protein, and/or nonstructural protein of the present invention, as well as other proteins
of the present invention. The antibodies are preferably used in combination to provide
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preferred embddiVimwnstrydrarah proteinc (paoicilanly| the HEVi NS& anhANS3+NS4 nnstructural
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from nucl glgc g_’?'gg% gﬁgae%ﬁgggnpggg%g%%ﬁ%gfﬁgﬂp as ?r%dg)wé’rf H ﬁ’?ﬁ?g?@?
patient. As dvisesuCpagiculart they HIV envelape,protein and by BILY I snvelape prateia)| ebs

I ncl uded the Ad@Y3IbEVe, ithis diRtusIPavS ﬁgﬂie_ﬂ% bf (e @€sufts Ebe obtainked evifhathe QBEE-like
%agg?@iézr A Ghrlgdf- A Hirblelts B foliBvelbtriaed KA bifuses héhe? A ORCdiscuilifa i1
PCT/ US96/ 081 14lso predictive of the results to be obtained with the substantially compiete polyprotein

cloning t ' %ﬁnﬂ&! RNA Qinyd Resubbiah e ;
t echni que.ﬁg d&%é@eT e, priner s%tfgée% §g€f9}l’3¥§ﬁ‘? ??gﬁewere tghs{ f ol I%ﬁrsg:ﬁ%tem
(i) 5' - GGATCCHIREAYIN TAAACCT-3' (SEQ ID No. 1) 5 and

(i1) 5" -GAATTCGGTGTGCATGATCATGICCGC-3' (SEQ I D No. 2).

Nucleic_Acid Molecules Encoding The Unprocessed Polvpeptides. And

\_ Other Polvpeptides, Of The Invention
25 As noted above, the present invention includes a nucleic acid molecule
encoding a polypeptide comprising a substantially complete positive-stranded RNA virus
polyprotein. The. present invention also provides 2 nucleic acid molecule encoding a
polypeptide comprising a core-like antigen-adjacent protein, such as the HCV core
antigen protein joined to an amino-terminal portion of the HCV envelope region. The
30 present invention further provides a nucleic acid molecule encoding a polypeptide
comprising a nonstructural protein of such positive-stranded RNA virus. In a preferred
embodiment, the nucleic acid molecule is DNA.
In a preferred embodiment, the nucleic acid molecule is a DNA molecule
encoding an unprocessed core antigen-envelope protein that was isolated from nucleic
35 acid sequences present in the plasma of an HCV infected patient. As discussed further
below, the isolation of the molecule included the steps of isolating viral particles from
the patient's plasma, extracting and purifying the viral nucleic acid sequences, and then




Thé’c[oned DNA nol ecul e was sequenced in order to confirmits identity. The
.nol ecul &¥V0O96/38474  t hus obt ai ned was desi gnated EN-80-2. ThreTIN$R6/0%%J%ence of

the.nol ecule EN-80-2 is 10 given in Fig. 1A (SEQ ID No. 7), and has
669 bp. The ami no acid sequence of the nolecule EN-80-2 is given in Fig. 1B
(SEQ ID No. 8), and has 223 residues. The nol ecul e EN-80-2, in E.

‘coli strain BL21(DE3), was deposited with the Anerican Type
Culture Collection (ATCC) Rockville Maryl and 20852, on JuI y 14, 1993, and
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The primers used in the PCR were as follows:

25 @) 5-GGATCCCGGTGGAGGATGAGAGGGAAATATCCG-3' (SEQID
No. 3) and
(ii) 5-GAATTCCCGGACGTCCTTCGCCCCGTAGCCAAATTT-3'(SEQID
No. 4)

30 The isolated DNA molecule was subjected to sequence analysis in order
to confirm its identity. The molecule thus obtained was designated EN-80-1. The DNA
sequence of the molecule EN-80-1 is given in Fig. 3A (SEQ ID No. 9) and has 803 bp.
The amino acid sequence of the molecule EN-80-1 is given in Fig. 3B (SEQ ID No. 10),
and has 267 residues. The molecule EN-80-1, in E. coli strain BL21(DE3), was

35 deposited with the American Type Culture Collection (ATCC) Rockville Maryland



nucl eP%Y §g|9d7 Er%D gguq4 PrgroSEED HNDNEQQQ\ISA nonstrucfmr §? ?Bgﬁggﬁﬂﬁf HCV. See P. 12
also 10 °Sinmmobnds, 'Lancet 336: 1469-1472, 1990. The primers used for the

cl oni ng wereroafgsgqss 1ol | ows: (i ("ED3"))

5' - CACOCAGACAGTCGATTTCAG 3% (SEQ ID No. 5) and -+ EGTRREMT

5' - GTATTTGGTGACTGGGGTGCGTC- 3" (SEQ I D No. 6) 15 The
nol ecul e thus' obtai ned was desi gnated EN-80,4t. The pol ypepti de encoded
by the isolated nol ecul e has a nol ecul ar wel ght of about 20,000 Daltons as
measure by el ectrophoresis through SDS- PAGE. Addi ti onal

exanples of p ptides_ useful Seco pr J nc| ude the H'V
envel ope prot ei‘%g? gﬁlﬁl‘% I%g Q'I‘;haé a‘i"ﬁ"‘%@(‘f‘%hﬁ&?‘%*ﬁg e gulture
_e_ﬂvel ope p{ otdiasbfwﬂwhﬁugnﬁeemc@ﬂmhs 68!,[19;&)& _ f
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cont ai ni ng a cuelesule sncoding the, yaprosessed GR&MW awomnd@md hising the
genes. 25 5 primers SEQ ID NUSNEAMYI3, aﬁegsaaas@restp" gt 9 depicisoln & f&EmHgﬁsMéh
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pregent |nvent| n conprise a first DNA segnent encodi ng one of nore qf
an unpr ocessedolay® | i ke anti gen-adj acent protein and a nonst ruct ur al

protein of a positive stranded RNA virus operably |inked to additional
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the 35 context of I Avent | on

i ncl ude a pronoter (u(r" ")) 5'vﬁThT§3|€i§i'€ﬁh§TG€rﬁI@60ECah£SEQ Na. 6)

term natong, and may further include enhancers and ot her el enents. See
WO 94/ 25597 and WO 2559 384
PCT/ US96/ 08112 %he' molecule thus Obtal J Zﬂlgnated EN-80-4. The polypegtj_de
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conpl enentary regions t Heiditional examples of polypeptifes nesfulastthe sacond proteia desherte v
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25 : Numerous vector constructs suitable for use with the nucleic acid
molecules of the present invention can be prepared: as a matter of convenience. Within
the context of the: present invention, a vector construct is understood to typically refer
to 2 DNA molecule, or a clone of such a molecule (either single-stranded or double-
stranded), that has been modified through human intervention to contain segments of

30 DNA combined and juxtaposed in a manner that as 2 whole would not otherwise exist in
nature. Vector constructs of the present invention comprise a first DNA segment
encoding one or more of an unprocessed core-like antigen-adjacent protein and a
nonstructural protein of a positive stranded RNA virus operably linked to additional
DNA segments required for the expression of the first DNA segment. Within the

35S context of the present invention, additional DNA segments will include a promoter and
will generally include transcription terminators, and may further include enhancers and
other elements. See WO 94/25597 and WO/25598.
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30 A preferred type of vector construct is known as an expression vector.
As noted above, the plasmids pEN-1 and pEN-2 are examples of such an expression
vector, and contain nucleic acid molecules encoding an HCV NSS$ nonstructural region
and an unprocessed HCV core antigen-envelope protein, respectively.
For expression, a nucleic acid molecule, typically DNA, as described
35 above is inserted into a suitable vector construct, which in tumn is used to transform or
transfect appropriate host cells for expression. Preferably, the host cell for use in
expressing the gene sequences of the present invention is a prokaryotic host cell, further
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' 30 ' 1982; Sambrook et al., supra; “Gene Expression Technology," Methods in Enzymology,
Vol. 185, Goeddel (ed.), Academic Press, San Diego, Calif, 1990; "Guide to Yeast
Genetics and Molecular Biology,” Methods in Enzymology, Guthrie and Fink {eds.),
Academic Press, San Diego, Calif, 1991; Hitzeman et al,, J, Biol. Chem. 255:12073-
12080, 1980; Alber and Kawasaki, J. Mol 4ppl. Gener. 1:419-434, 1982; Young et al.,

35 in Genetic Engineering of Microorganisms for Chemicals, Hollaender et al. (eds.), p.
355, Plenum, New York, 1982; Ammerer, Meth. Enzymol. 101:192-201, 1983;

McKnight et al., U.S. Patent No. 4,935,349).
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case of Hebddiment, the polypeptide has a molecular weight of about 25 ,000 daltons as
measured by electrophoresis through a sodium dodecyl sulfate-polyacrylamide gel and
has been deduced to have about 223 amino acids.
30 The unprocessed polypeptide from the positive-stranded RNA virus is
capable of binding antibodies specific to the positive-stranded RNA virus. In the case of
HCV, this has been confirmed by Western Blotting and by enzyme-linked
immunosorbent assay (ELISA). The unprocessed core antigen-envelope protein has
been found to be specifically reactive with the sera of patients with HCV, and therefore
35 is not reactive with the sera of persons without HCV. The unprocessed polypeptide
from the positive-stranded RNA virus is also capable of detecting the presence of
antibodies in samples specific to the positive-stranded RNA virus, and therefore is useful
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30 vector systems to produce the recombinant transiation products of the present invention.
Supernatants from such cell lines, or protein mcluswns or whole cells where the protein
is not excreted or secreted into the supematan: ‘can then be treated by a variety of
purification procedures in order to isolate the desired proteins. For example, the
supernatant may be first concentrated using commercially available protein

35 concentration filters, such as an Amicon or- Millipore Pellicon ultrafiltration unit.
Following concentration, the concentrate may be applied to a suitable purification matrix
such as, for example, an anti-protein antibody bound to a suitable support.
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Cells that are obtained through the use of in vitro immunization or from
30 an immunized animal as described above may be immortalized by transfection with 2
virus such as the Epstein-Barr Virus (EBV). (See Glasky and Reading, Hybridoma
8(4):377-389, 1989.) Alternatively, within a preferred embodiment, the harvested
spleen and/or lymph node cell suspensions are fused with a suitable myeloma cell in
order to create 2 'hyBﬁdoma" which secretes monoclonal antibodies. Suitable myeloma
35 lines are preferably defective in the construction or expression of antibodies, and are
additionally syngeneic with the cells from the immunized animal. Many such myeloma
cell lines are well known in the art and may be obtained from sources such as the
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Anti bodi eRepé&rtoire in Phage Lambda,* Science 246:1275-1281, 1989; see aiso Sastry et al.,
: “Cloning of the Immunological Repertoire in Escherichia coli for Generation of
30 Monoclonal Catalytic Antibodies: Construction of a Heavy Chain Variable Region-
Specific cDNA Library," Proc. Natl. Acad. Sci. USA 86:5728-5732, 1989; see also
Alting-Mees et al., "Monoclonal Antibody Expression Libraries: A Rapid Altemative to
Hybridomas," Strategies in Molecular Biology 3:1-9, 1990; these references describe a
commercial system available from Stratacyte, La Jolla, California, which enables the
35 production of antibodies through recombinant techniques.) Briefly, mRNA is isolated
from a B cell population and utilized to create heavy and light chain immunoglobulin
cDNA expression libraries in the AIMMUNOZAP(H) and
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In an aftemative embodiment, genes that encode the variable region from

a hybridoma producing a monoclonal antibody of interest are amplified using

30 oligonucleotide primers for the variable region. These primers may be synthesized by
one of ordinary skill in the art, or may be purchased from commercially available
sources. For instance, primers for mouse and human variable regions including, among
others, primers for Via, Vib. Vie, Viad: Cii. Vi 8nd Cp regions, are available from
Stratacyte (La Jolla, Calif). These primers may be utilized to amplify heavy or light

35 chain variable regions, which may then be inserted into vectors such as
IMMUNOZAP™(H) or IMMUNOZAP™(L) (Stratacyte), respectively. These vectors

. may then be introduced into E. coli for expression. Utilizing these techniques, large
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Immunology 18:865-873, 1970. (See also Keltkamp, "Conjugation of Fluorescein

30 Isothiocyanate to Antibodies. II. A Reproducible Method," Immunology 18:875-881,
1970; Goding, "Conjugation of Antibodies with Fluorochromes: Modification to the
Standard Methods," J. Immunol. Methods 13:215-226, 1970.)

For The Detection Of A Positive-Stranded RNA Virus in A Sampl
35 As noted above, the invention provides a polypeptide comprising an
unprocessed, substantially complete polyprotein from a positive-stranded RNA virus.
The invention also provides a polypeptide comprising a core-like antigen-adjacent
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Although a preferred assay is set forth above, a variety of assays can be
30 udlized in order to detect antibadies that specifically bind to the desired protein from a
sample, or to detect the desired protein bound to one or more antibodies from the
sample. Exemplary assays are described in detail in Antibodies: A Laboratory Manual,
Harlow and Lane (eds.), Cold Spring Harbor Laboratory Press, 1988. Representative
examples of such assays include; countercusrent immuno-electrophoresis (CIEP),
35 radicimmunoassays, radioimmunoprecipitations, enzyme-linked immunosorbent assays
(ELISA), dot blot assays, inhibition or competition assays, sandwich assays,
immunostick (dip-stick) assays, simultancous assays, immunochromatographic assays,
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- PCT/ U89{5510 in the ﬁegd for on-site testing. : 32
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microtiter plates.
30 In an alternative embodiment, a radioactive tracer is substituted for the

enzyme mediated detection in an EIA to produce a radioimmunoassay (RIA).

In a capture-antibody sandwich enzyme assay, the desired protein is
bound between an antibody attached to a solid phase, preferably a polystyrene microtiter
plate, and a labeled antibody. Preferably, the results are measured using a

35 spectrophotometer, such as an ELISA plate reader. This assay is one preferred
embodiment for the present invention.
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conbination with a . cC e
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Che' present oF BT, PES 1080t 2E, prure daebod o ERESCHAR o wBlfe & g BHRG s
i une r espstandardpimmonadssay. i rffhenﬂgwnef Gappibfragems can be modulitednbyi dtheg an
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nol ecul es shown 1 n or E@ﬁ}gﬁ ence 4gures 1A,
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involves the detection of a pH change due to binding of the desired protein by capture
antibodies, bridging antibodies and urease-conjugated antibodies. Upon binding, a pH
30 change is effected that is measurable by translation into electrical potential (uvolts). The
assay typically occurs in a very small reaction volume, and is very sensitive. Moreover,

the reported detection limit of the assay is 1,000 molecules of urease per minute.

g.:gmnggi;igng; And Methods For The Elicitation Of An Immune Response
35 To HCV

The present invention also provides compositions and methods for the
elicitation of an immune response to the positive stranded RNA virus, which may be
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30 indicator of potential for cell-mediated immunity. Additionally, evidence of lymphokine

production after stimulation by an immunogen can be utilized to determine the potential

for protection provided by an immunogen.
Finally, as described below, actual immunoprotection trials can be
performed in order to determine protection in animals. In the case of humans, however,
35 instead of immunoprotection trials it is preferred to first screen peripheral blood
lymphocytes (PBLs) from patients infected with HCV in the following manner. Briefly,
PBLs can be isolated from diluted whole blood using Ficoll density gradient
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30 The. present invention also includes the administration of a nucleic acid

vector capable of expressing the unprocessed core antigen-envelope protein or
nonstructural protein of HCV (or both) into an animal, wherein the nucleic acid
molecule.can elicit an immune response in, and preferably immunize, an animal against
the expressed protein expressed from the nucleic molecule, and therefore HCV. In one
35 embodiment of this procedure, naked DNA is introduced into an appropriate cell, such
as a muscle cell, where it produces protein that is then displayed on the surface of the
cell, thereby eliciting a response from host cytotoxic T-lymphocytes (CTLs). This can



| nenti on The present invention furt hermprow des kits
for anaW?z’]“ﬁﬁ"'@arrpl es for the presence of anti gensPSIUSMYI Y es
fromthe positive-stranded RNA virus. The kits _ conprise a
p‘oi'ypeptide or antibody of the invention and an appropriate solid phase.
Preferably, the polypeptide is bound to3she solid phase. The kits can al so
~provide one or nore reagents and/ or devices for the detection of the.
- HCV antigens or antibodies. A 25 variety of formats, reagents and devices

For oL IS bR Balefagk! e ERBHLAIGhREnd Vneren the BASRA Hiodpe

anti gens OP | SCuSse ereln

present i ncamprisss Qﬂegﬁ pansibodies. 'k Specific; antibadiesn angc gensrallyr sEpinisperifice and
. reSpo?_se ddifiok kdcdghiREThé teépaﬁaxﬁ%tﬁhﬁg@ ﬁ@amiﬁahﬁtgm@olcfmpb:xdg? Qther he

I nventi on n I natl on an alr nac | Cd apl e carrler
cor dil uenti’”‘rﬂnﬂrecs.ﬁ?c‘gf?) Wﬂ‘é%ﬂsﬂ‘g% ?ﬁ&t&a éﬁnﬂs
. assistifig a rcotfespmnlmmamigeat@.ﬂmeofet alh 'Heterplogous protection against mﬂuenu by
Qcher ki tsﬁg%h{%&%f%w edtoBing 4 Virkifrotenitt %@ﬁc@m fﬂﬁszﬂwnfggsnr. ewp are

al so provi QW ng,

of f er ed by"Expyession ofrecambinang genesin myocandium invivo a%ryilw w‘?ﬂ'%?f PNA"' 35

VO 96/ 3847 ¢pcylation 82:2217-21, 1990); Wolff et al., "Long-term persistence of plasma DNA
PCT/ US96/ 081

36
EXAMPLES aid ére:gn gene expression in mouse musgfg," PEVFB\M?{QGé%MﬁFQQ’anz; epar at ed
into thoee groupi ngs Ugenristrodustion of the naked vectorcsausphetsinte ithet amgtatsocdlhe

| at
[:,S.?p?olg{‘n%%g%‘?@&an un&r%tﬁééﬁe OGE auid BBl WPl RRERG et

ses carries, which genetm GRmRsises one (ﬁbms)ﬁ)mftﬂ!ﬁ amprsﬁﬁs%d ¢pre a@ligeAy.  ar e
Exarm' es ré‘dv%Id $rbfeid Sendns@liatiita? Protein ofHCV Accorﬂm%lyp up6k expressical ofake
appropri at ond r ot e.l n for use w,t cor e anti 9
0 acbnt  pReSES Pep Gt LR SPSRRIRE £ HiSF o ariipgl” Braferapiys the.
wi t houtst hmmune response include©CDSIt €Ths able m\respmd tmpdiﬁ’éncnt straips thatéxhibitThi r d,
are Exanplﬁﬁ?‘.r?éﬁé %e{) 10 conbi nation and use of the
core-like protein with second proteins such as an HCV NS5

protein, an HCV NS3- NS4 protein, an H'V envel ope protein and an

HTLV-1 envel Opeﬁfgo'[l%irnlmﬁi&‘ﬁéﬂhti&ﬁ or_Fienvhdoad Ai@c&r QTR Cldimed
nonocl onal . ant1 bodi €S t0 a core-Ti ke antl gen-adj acent protein.
Fifth, are Exanm%latingtothe use of a suitable
core-|p@e anti gen- adThe piésep inveition furher| provides-Gis fon pnalyssg samples for the

Lo ant T 0S| P fulal 8P REBSEL5bR I bERVINRB RS TIOEL

O A compnse a polypepnde or antibody of the inventign |andrnpappropriate solid-phase
PROTEI N a he P&l tide i9 Dbl toQﬁe SotidPh¥seC CI¥e kits can also4ftovide one or
pat’i

The Iasmao ected_ w theHe C virus was,coll ected
(\ P more reagents an or devxces for tltle detection &a t&xe ﬂév antigens or antibodies. (i\
o/

25

variety of formats, reagents and devices for inclusion within the kits, including means for
detecting the antigens or antibodies, are discussed herein.

The present invention also provides kits for the induction of an immune
response. The kits comprise compositions comprising a polypeptide of the invention in
combination with an pharmaceutically acceptable carrier or diluent, and can also provide
30 devices for administering or assisting in the administration of the composition.

Other kits suitable for use with the features of the present invention are
also provided herewith.

The following Examples are offered by way of illustration, and not by

way of limitation.
35
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and’ ul tracentrifuged at 4[err]C and then the Vi Ir:g N%ar2tUP§:82gg31v\ere obt ai nedP 20

Viral nucleic acid (RNA) was then extracted and purified from
t he.wviral pW966B€8 usi ng guani di ne i sot hi ocyanacxressaoanizdi c
phenol (Chontzynski et al., Anal. Biochem 162:156- 159, 1987).

25 The foll owi ng oligonucl eoti de sequences:

(i) 5' GGATCCATGAGCACAAATCCT AAACCT-3' (SEQ ID

No. 1) and 30 (i)

5' - GAATTCGGTGTGCATGATCATGT CCGC 3 (SEQ ID

No. 2) were used as prinegkAMprE] cloning of cDNA. A

Si ngl e- stranded DNA nol ecul e was produced usi ng random
priners, reverse transcriptase, and the RNA tenpl ate. The 35

doubl e-stranded DNA nol eThedollowingi examples lare paracal htcemeé@mpu@ﬁ OFFirst, are
sequence was m«zﬁ 3tmgrf8 tfxé W @?@8&%0%%999&% Qoq'e-[l%g aRt?g J_‘éacegt

‘and priners (i
PCT/ US96/ 083 1 2protein, namely an HCV unprocessed core antigen-envelope fiusion protgin, and uses

The cl oned M%P%@uﬁ"@%aﬁﬂmcﬁﬁ-ﬁpﬂ'okﬁx SSEIRd) Cie E%Ehﬁk §el§ﬁHg|_to the isolation

identification. ,The tan nol ecul’'e was e5|% ?](L
sequence of  and Pf“Pﬁ@P"rrB @B APPreRRHHSes0 Bfof H“Fl"ﬁ il’f E%'E%‘ﬁemen-
7). The DNA nuddfatehteptinéin, namely anddCvaixsn‘mamaI m:&ﬁ,\/md)nksaméreeﬂwdimneme

regions and h st
Cont ai ni ng anW%mtlgens-envelope fusfon I’m%}ll]' f ecul E&Eﬁflg%)a@mg o the

treated w 1® reombinationandaise of the eoselike Bmspn-adjacem protein gvithcssrpnd praseinsisucha
DNA(f y agnent %mwmssmoﬁﬁﬁlﬁmwcmm roteth, an HIV catélgpd pebtéihlAnd an
fragnment was ﬁiﬁledlntoavehlce | asm ‘% dbentlrs cl eave

10" W th the HREEVIE Enesloren ot el ﬁnﬁma QPIEHFBOdEaR, BE, mpngplo
.expr ez Si Onhpl 8ﬁ:ﬁbddzles to a coredike gmgeachdj:&ma:rot“éhe Fifpy emEmnp'lés rdistingQdé theNA
i s under the I

expression pla §1 5% ‘éﬁ{%’% c7° e-gk? es%egcagzg&ﬁr?g’ tI@r g%él?%%% céljagessed f:?re

2. 15 18%. a.nugqn»gm@lqperﬁ;sm prasein po induce a.nxmmune response in an a.mmzl'

expression plasmd pEN-2 were transforned into E coli BL21 (DE3),

spread into an anpicillin-agar W ' rééﬁ | hcubat or
over ni ght. E. coli ol onﬁﬁigﬁg g&#?&@ékﬁ! d;}‘n ein were
sel ected by screening their COREEMWEN&MDEACWMPEM and
Western Bl otting. 20, Production O‘ The Unprocessed Core

Ant i gen- Envel dpe P °f3“HCAV cDNA

20 : The plasma of patients infected w:th the Hepatitis C virus was collected
and ultracentrifuged at 4°C and then the viral particles were obtained. Viral nucleic acid
(RNA) was then: extracted and purified from the viral particles using guanidine
isothiocyanate and acidic phenol (Chomczynskx et al., Anal. Biochem. 162:156-159,

~ 1087).
25 . The following oligonucieotide sequences:
) S'-GGATCCATGAGCACAAATCCTAAACCT—3‘ (SEQ DD
~ No. 1) :
and _
30 (ii). “GAATTCGGTGTGCATGATCATGTCCGC-3' (SEQ ID
No. 2)

were used as prinmiers in the cloning of cDNA. A single-stranded DNA molecule was
produced using random primers, reverse transcriptase, and the RNA template. The

35 double-stranded DNA molecule containing the HCV core-envelope region sequence was
amplified by the PCR method using Taq polymerase and primers (i) and (ii).



The transforned E coli colonies were incubated in a conditioned cul ture
medi-un™VOortes84M oni es were centrifuged and |ysed by freezPEFUNIFAY cycl es
and | ysozyne-di gestion. The unprocessed core antigen-envel ope protein
pr-oduct was 25 released by the |ysed cells and purified by colum
chromat ogr aphy. The pol ypeptide 3Was nore than 90% pure.

The unprocessed core antigen-envel ope protein has a nol ecul ar wei ght

of about 25,000 daltons as neasured by el ectrophoresis through a sodi um

e T Ay st 1, 2

Reactivity nt |l stern
Bl ot t i ng identification. The obtain F%Mﬁ’pﬁﬂc@sge('fhéd?m sequence of

anti gen- %&%aean@m«-sorz vemhm m (SEQ IDNo N BhSDNCmolecule was

el ect roph ‘?r.eS| %{éga ar d edur es. PAGE gel was 35
washed wi %T"& 5&‘3}“? %< and washed with
Blottisig Buffer (0. 15M sodi um phosphate buffer pH 6.7) at 4[err]C
for 20 m putes , . VO 96/ 38474

PCT/ US96/481 1 22MSHULLION Ol < Lid E - 38
the gel was then el mmdm-%ﬂmwmmmlmmmcMBMe

Bl ott

B or LS B oot to btz'sgs'#*“f%%ﬂ*ﬂm% th8 tisired ?&Y%’Sﬂbe“‘\%

wi th Bl octbitaigedsDNA fragmentwaginserted mwemcleaﬂmwctwﬁgchmbeen first cleaved
7.2-T1¢, Witk theR¥iretiof @hddhudledsed Bam AT QR ERSRI, 46 lobtir! 8n ! iagmiarm ght.

g cct og desgated PN R P roﬁiﬁ%ﬁﬁ‘?“@%*?ﬁrﬁﬁa&@rmﬂ%ﬁf 8 Tt ed

Wi 40% prbimoterr nThe stroeture of the expressioBeplasmid pEN-2iGInd (9 restriction th@Xaret 40C
for ude?i @fn% tfe reaction, the nenbrane was washed with
V\ash Buf f'e ctt 18 ®ifes. The rrenbrane was reacted with an anti -

hl gG HRPO conj ugate (which was prepared as described hereafter) at 40C for
2 houi . %Iir eaction, the nenbrane was washed with Wash
Buffe tt‘?r‘ee t ; ) reacted with 10 m Substrate

Sol ution (0.01% 4- cKherexpressioppiassnid pENoZ vers transformed into E. coliy BIQAN Tri s,

P g B dgred ito A arkpille dgaP Il ul plubed B 2 30°CiftibRor Vfight
ot | ol colonies prodyre HOY ol anggen proten Were selgiest fsﬁwgs ot

react i ve exptessibis praduces yf SDS-PAGE apdWestes Blotting. 15

ELI 8,626 or HCV Anti bodi es (A Treatnment of M croct iter
Pl at € A mcrotiter plate was coated with the
purifi ed aunpr redactibrcOf ThéUnp @ggg Core Antigen-Erv8lopk @psteinr ot ei n of t he

i nvention at appropgf, 2k e EANGAN '&ﬁ%@%r?kn%ﬁ#ﬁgdmﬁgo@l oned qulthre

buffer containin bOVI ne serum aI m Cro
st or ed atmeiium. e coloniesgswere centnﬁ:ged and lysed by freezing-thawing cycles and

( ~ lysozyme-digestion. The unprocessed core antigen-envelope protein product was
\2/5 released by the lysed cells and purified by column chromatography. The polypeptide
‘was more than 90% pure.

The unprocessed core antigen-envelope protein has a molecular weight
of about 25,000 daltons as measured by electrophoresis through a sodium dodecyl
sulfate-polyacrylamide gel.

30
5. i ivity of HCV igen With HCV
Western Blotting

The purified unprocessed core antigen-envelope protein was subjected to

an SDS-PAGE electrophoresis using standard procedures. The SDS-PAGE gel was
35 washed with deionized water at 4°C for 15 minutes and washed with Blotting Buffer
(0.15M sodium phosphate buffer, pH 6.7) at 4°C for 20 minutes. The polypeptide on
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(B) .»Preparation of Anti-hlgG HRPO Conj ugate -FQX NO. 2066826031 P. 21

Purified anti-human | mmunogl obulin G (anti-hl gG was conjugated wth
25:hor se r ¥R BB oxi dase (HRPO) using Nal Jerr] to obtain POBUSI8112

anti -1 gG HRPO conj ugat e. The conjugate was purified by

chr omat ogaphy. (O Conmponent s of Reagents

(a) Wash Sol ution: Phosphate Buffer contsg ning 0.9% NaCl and 30
Thi mer osal . (b) Anti - hl gG HRPO Conj ugat e
Sol ation: the anti-hlgG HRPO conj ugat e

repared as scri bed abo Buf f
(F:) 0 nlt_o ai ni ng aqﬁ g?‘e‘?'#esﬁg H%F‘% n&nﬂgﬁ?ﬁuf@ﬁ)ﬂ%@m" uader the Blotting Buffer
(c) Sanpl e abill3defor:1- ll‘ﬁlhcumfﬁamcmbm_m wasgasheqd witheWashoBuffert (RBIS-Tween 20,
2ot/ Usos/ 0g PB 7-4) and blocke# WhiPBidcRinB Butfr (0.1M NYEI, SEIMEDTA, SQmM Tris, pH

(d)* OPD Sulis?-7dh 8286 baving serum 3lbuminy @ B3 Nopiden p-400bM urea)avsmight.  n
ci trate-ptgosphat e buf f eThe: Rdnitirine Gvasl Raetkd| With |the derd 6ﬂ1ﬁ1e89btsbh9finfected

beconmes oran |I astat lutio as..been ¢
and cannot bg"‘ﬁ'é ?' g’ CI'SWh‘cg Yt B3 t? tgt g@g }Z‘"&ﬂrﬁt Bgyine
2NH[ err] SO etSleium'd'mdiﬁi‘(pH 7. 4), 10X, at 40°C for 2 hc(ufr; Afieptliet neaetidre fleet inembrane

controls: th

W t h/ wi t hout &é)at | T gﬂ@ %Isﬁ L@%\nﬁ?ﬁéuﬁ% hate %nlﬁ"'ler COﬂ%aacltel"lil ‘r‘ffb‘h an anti-

a prot ei neoudEFHRAQ senjugts (‘thché@ﬁﬂ“@éfeﬂt”dﬁscﬂ brseafiar)at 40°C for 2 hours.
concent r g0i OlAfte? Ghe l’eactlon, the mémbrane Waooachedawith Wash Buffer three times dnd) then One

G ToTod 't s S o Sl SolgkioR 0 0h% eHloct A apithl®18% mechanal,
Control s wer 8.04MiTds, pH 7.2-Ad, QM Ha@fand 1901 Eadpifoni20 mitutesr The anprocdssed
Sore wel |'s W&Sﬁ: drftiglh fdel@ﬁ%gﬂ?&hr&‘tﬁ'ﬁl n%g{gtsmv?non was 1ea ive w&th theBkra of M€

pl ate was ge ng a Olerr]
for 1 hour. i:'g('-"'yi’at“’-"" u:notreacuyq;)w:g By P$rsRBShed three tines with

0.3 nm ofisWash sol ution - - per well. 20

(d) One hundred ! irr] I gf Vant .- hl gG HRPO Conj ugate Sol ution was
added to each wel (e) The plate was gently mi xed by
shaki ng and incubated at 37-40[err]C

(A)  TIreatment of Migrotiter Plate

A microtiter plate was coated with the purified unprocessed core antigen-

envelope protein of the invention at appropriate concentrations and blocked with a

20 buffer containing bovine serum albumin. The treated microtiter plate was stored at 2-
8°C. |

Y (B)  Preparation of Anti-hIgG-HRPQ Conjugate
. Purified anti-human Immunoglobulin G (anti-hIgG) was conjugated with
25 horse rad:sh peroxldase (HRPO) using Nal0, to obtam the anti-IgG:HRPO conjugate.

The conjugate was purified by chromatography.

(C) Components of Reagents
(a)  Wash Solution: Phosphate Buffer containing 0.9% NaCl and
30 Thimerosal.

{(b)  Anti-hIgG:HRPO Conjugate Solution: the anti-higG:HRPO
conjugate prepared as described above dissolved in Tris Buffer
containing a proteineous stabilizer and anﬁseptics.

(c)  Sample Diluent: Tns Buffer containing a proteineous stabilizer

35 ] and antiseptics.



for 30_m nutes. (1) The plate was washed five tines.
(9).. &R 93t ed [err]l of OPD Substrate Sol ution was adddd’$9§0842h
wel | and the plate was incubated at 15-30[err]C in the dark for 30

Minut es. (h) One hundred [err]l of Stopping Sol ution
was added to each well and 39 gently mxed to stop
the reaction. 30 (i) The OD value per well was neasured’
at 492 nm in a spect r ophot onet er.

(E) ~ Determ nation: (@) OPD Sybstrate s°1uuo?;hag99[ yidne diahte fOPD) didebived in
subtracts the nmean of” t he readi ng&@%w}&e bl anks (8ackg&fot{ﬂdsgo The
difference (PCx-NCx) bet viEstenha ef HROntAlRg nHgV2f e solution \\n
.96/ 38474 becomes orange, it means that the solutmn has been contaminated
PCT/ US96/ 08112

the positive controls (P&F%ttbﬁﬁpyt'ﬁ% r?egatlve controls (NCx) is
equal %o or nore (e)  Stopping Salution52N H,S0, solution. The

Cut-of f value (CO i Ca'ﬁﬁ@kﬂ%ﬁiﬁv&@&ﬁdﬁ ki\deRth isahpies \{\)Rersonsmf

40

CO =P(Jerr] X 0.15 + rr he readi ngs
fromtest sanples were I(%’é’llmﬂ“ttMGQﬂH@d it phosphate UAHNEe s
were consi dered negative & iproteinddty’ sabiliferdiand amisepticsotatbandappropsigtel n t he

sanpl es). 10 When the readings of test sanples were
equal to or nore than t he m%&% t he sanples were expected to be
positil®e; however,” it is preferred to repeat the assay for the

sanples in duplj at | f. the readings of either of the duplicate sanples
were | ess thandl)ﬁ MP&% t he sanpl es were, considered to be negative,

I fQ/he (aup! iQnet burkized and fifty rmictolitérs b oftthe tessrsamples| were t he
Cut -of f val ue, the sanpl e’ Guith Samp le 1Bilugi" t‘i‘@)’ egnd OPB&HAIRE

When the readings of test_sa Ies are npre an N F‘gut, Iessé an t he
CO val ue by 20% the sam Ehed’%"g é-ﬂéﬁﬂgﬁt RUGPHtes Rl es and

tT he agsay | haSSdniehel(lfvg&e@éﬁiﬁ%i_ Iessdbb@aebml es,

went y- seven sanpl es, wer ed by t r

I nvention. At the s ﬁewagzﬁﬂﬁé siglglgg @?fgagﬁe{l‘%'ﬁ“‘oo&bott S-
kit (11) HC,\/faml hbmdy assay, Whl ch kit contains both structural

and nonstructural pg te| o) 0),
NS-3 and NS-4). The( onparil sﬁon bet\/\g%sr[\‘e‘tjhee?est pggﬁ?@,ﬂpopwgﬁ soﬂmaaﬁ

Abbott's kit (Il1) and t he@sewsH. t he assay of the present invention is g| ven
in Tabpe 1. It (d)  Oné fundre@cult 6 anfi-hRG:HRIO TatfjugaidBdiution’ #asver e

negative according to Ab%ﬁﬁéd S, &l Ki vjehl)
(¢)  The plate was gently mixed by shaking and incubated at 37-40°C
for 30 minutes.
’ ® The plate was washed five times.

(us - (8 One hundred p! of OPD Substrate Solution was added to each
well and the plate was incubated at 15-30°C in the dark for 30
minutes.

(h)  One hundred pl of Stopping Solution was added to each well and
gently mixed to stop the reaction.
30 (i) The OD value per well was measured at 492 nm in a

spectrophotometer.

(E)  Determination:
The ODygyqm Value per well subtracts the mean of the readings of the
35 blanks (backgrounds). The difference (PCx-NCx) between the mean of the readings of
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25 “but were positive according to the assay of t&gop?gsssgrzl?o%lnventlon P.

Sample G Wsss confirnmed to be positive for HCV.

TABLE 1 25 e sanpl & No. OD[err]  PCT/US96/08112
Results Ref er ences

Abbott's k|t (rn) TSCGH 56 > 2.0

positive positive T&H 57 > 2.0
positive positive G 23

1.469 positive positive G 30
> 2.0 RBRArbls (PCx) and that of theRpdt] ; 2
> 50 the posmve Qﬁt!r o} $ x) and that o pg:??it?v‘ég:omrols (NCx) is e@al to or nml‘tf‘19
> 2.0 than 0.5. p05|t|ve . positive WO 96/ 38474
PCT/ US96/ 08112 ~ The Cut-off vaiue (CO) is calculated by the following formtila:

G 56 > 2.0 positive positive

G s 58 > 2.0 ositive positive

G 114 1. €=PCx X 0.15 +NCxposi ti ve posi tive

G 128 ' > 2.0 positive positive

G ' 186 > 0S sitiv

G 508 When tEe geadings from test s%aglﬁ u@ée less than the (gtgsqak

G 214  samples were consideiédChegative (i.e, HCVpamtibodies could not be deteted inv the

G 231 om les) >2.0 positive positive

G 250 pes). > 2.0 positive positive

Y 10 When the ¢eadings of test samplos were,equal to or moreghas the/@OUSB
i 9 o value, tl?e &gaples were expect@d’%é bé ‘ﬁ%smve however, R% f¥ﬁed to repeat H?Jg
20 assay @r gh@ samples in <‘lupln:a%D *ft t#lgéeadmgs of exthe hq xxgphcate samplessp
23 were 18ss9fhdn the CO value, theSainplés were, conmdcre@&&l be Mega!we If thUSB
ﬂ - duphcag éfgples were both morE%S;nﬁ eequal to the Cut-oﬁ‘e)v;a.\n{ ) \)%e samples wer&
12 15 considged rybe positive. negative negative

ii 0 061 When the readmgﬁSﬂi%Et' éé?-n les are more tﬂiﬁm@t %8t Jess than th@
15 co valge %g 30% the samples shﬂtglg gf. ,reggrded as quesuonqqazg gcmﬁfgs and the assag;
229 has to bérepéated for those sampleposi ti ve negative THE

I SOLATI ON AND PRODUCTI Qe Sevel! m& Wert N d ) RhE ELISA according to the

20 invention. At the same time, the samples were also tested with the Abbott's kit (II)

HCV antibody assay, which kit contains both structural and nonstructural proteins (i.e.,

core (amino acids: - 1-150), NS-3 and NS-4). The comparison between the test results

of Abbotr's kit (II):and those of the assay of the present invention is given in Table 1. It

o/ is noted that the results of Sample G 229 were negative according to Abbott's kit (II),

25 but were positive according to the assay of the present invention. Sample G 229 was
confirmed to be positive for HCV.

TABLE 1
Sample No. ODy920m "~ Results References
Abbott's kit (II)
TSGH 56 >2.0 positive positive
TSGH 57 . >20 _positive positive
G 23 1.469 positive positive
G 30 >2.0 positive positive
G 32 >2.0 positive positive
G 49 >2.0 positive ~ positive



AN"HCV NONSTRUCTURAL. PROTEIN . 5 7. Cl oning of an HCV cDNA Encodi ng
The NS5W@HIB4Utt ural Protein The pl RGRUIB/OBHZI ent s
infected with Hepatitis C virus was collected and ultracentrifuged
at 4[err]C and then the viral particles were obtained. Subsequently, the
viral nucleic acid (RNA) was extracted and purified fromthe viral
‘particles using guani di ne i sot hi ocyanate and aci di ¢ phenol
(Chontzynski et al., Anal. Bi ochem 10 162: 156-159, 1987).

(NI0)3)5 GG 'E:::SSI %AGGA‘TGA‘GQ‘n d . é‘TCCG 3 positivczi i) positi(l? EQID

5' - GAATTCCOGGACGTG8TTCGCCCCGTAGERBATTT- 3! positive POSIti®®Q | D No.
4) - GY\O 96/134474 1.559 positive positive

PCT/ US96/ 08112 -

were used prit@8s in the clom%f of cONA  APSHHYS e- st r ande @B ol ecul e
was Gr oducd@6usi ng random>R.0mers, rever pesitiveanscri pt aspositingl t he RNA
tenpl ate, Fhe doubl e-stra DNA nol ecul e.cont ai ni ng t he NS 5
sequence S aITp|2IOPi ed by the Ig’?{HPCR met hod tkj’gff%ggTaq pol y (raséfggeand
primers (i 9 and @I#). >2.0 The ®P$itiedl DNA nol epositivé\as

subj ected o sequgpce anal ysis £030 i dent phéigé | on. The ghkgveed

nol ecul e S desiq% ated EN-80-1 Tge DNA sequence ,of the mol ecul e

EN- 80- 1 i\é\%gi ven B Figure 3A Ami¥the am no aPPHi%quence enPBHHYE by

the nol ecuie is giten in Figure>3B0 The DNA nopesitive was deri pesitite om t he
gengne of HCV4 nonst ruct ur a gion 5 and .803 bp (SE No. 9).

Thé€ am no d seqaence o%%‘ﬁe' mol ecul e Eﬁﬁ%ge 1is gi vgﬂl’lgﬂulgi g. 3B
(SEQ” 1 D) WSB 10) 19and has 267 PedPdues. positive Const r pesifie;n of a

Pl asm d @ ni nggn HCV cDNA 529 ositive'€ N0l ecul godhte30- 1 was
treated with restriction endonugl es Barn 1g H. and EcoRl to.gbtain a
DNA fragnmeH®Bcont #8ni ng sai d H %%NA The resBPliYRy DNAPPS@Yrent was
inserted iUSB a vefticle plasm doywsdch had beenpbsitivd cl eaved posifive
restricti op endonycl eases Barn Hl,,gnd EcoRl, tg obtain an expression

pl asm d, des:ignat ed pEN-1. H’III*4|2 expr essi ongfﬁagf'ﬁe Hov cDNE#*EV%inder the
control ofGa T7 12 promoter. OMF7structure ohegative expr essi onegativeni d pEN-

| and restgictionygap are givengygg in Fig. 4. negative negative
G 14 0.116 negative negative
G 15 0.139 negative negative
G 229 0.517 positive negative
( | THE ISOLATION AND PRODUCTION OF A SUITABLE SECOND PROTEIN,
N AN HCV NONSTRUCTURAL PROTEIN

S 7 loni vV A i 5
The plasma of patients infected with Hepatitis C virus was collected and
ultracentrifuged at 4°C and then the viral particles were obtained. Subsequently, the
viral nucleic acid (RNA) was extracted and purified from the viral particles using
guanidine isothiocyanate and acidic phenol (Chomczynski et al, Anal Biochem.
10 162:156-159, 1987).

(i) 5-GGATCCCGGTGGAGGATGAGAGGGAAATATCCG-3'
(SEQ ID No. 3)
and

15 (ii) 5'-GAATTCCCGGACGTCCTTCGCCCCGTAGCCAAATTT-3'
(SEQ ID No. 4)
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pPEN-1 weré transformed |nto E. coli BL21 (DE3), spread onto an

anpi<i | i n- -HPAFP$474t e and pl aced at 37C i ncubator for overni EGE/USIGO8IE2 co|
col oni es producing the HCV nonstructural protein were selected by screening
their expression products by SDS-PAGE and Western Bl otting. 10.
Production of The NS5 Nonstructural Protein42 The
transforned E. coli colonies were incubated in a conditioned culture 30
medrum The col onies were centrifuged and | ysed. by freezi ng-thawi ng cycl es

and | ysozyme- di gesti on The protein product “was rel eased by the | ysed
cel|ls and purified by "~ col uum chr omat ogr aphy _The resul ti ng pol ypepti de
was nore than Wegysed as primers in the cloning of ¢ Aotingle-stranded 12N e \Wasr

wei ght  of aboq;ma %ﬁ?k&mﬁ: aﬁmers remsusxﬁénmseglaastm@mm&mm&r OFtigh
a sodi um dodec ?ul f at,e %hxacrly gm mg“ 5N WD 96/ 38474

PCT/ US96/ 081 1?10&11) -sr.ra.nded molecule contaihing the NS-S sequence was a.n;pyﬁed by the
1. I munc$ oPCRImethadhsing Taq ptblyﬂibasmpﬁnm(')lmdlﬁm Protein Wth HCV
Antibodi es by Véestern Blg acrclﬂcﬁ‘em QNA Jmolecule wag sub!e skl énde pa?xa&?‘ipf'drde

was subj ected to SDS- pol hore5| s usin

standar d_pr ocddentificatiome tRin ng:&mmmmmm 0-1p TM@U&%QE%&&
at 4[err] C f orhd mdladuil Noﬁﬂ@ O:Hd'tﬂg aBid &sid @Ehuleﬁéé &dd

el was then 1he inolenly Lo 354% oﬁ’fﬁ ErATE oL BB 4 (A= oL

Blotti ng RU f GICWtnohsdcriiral relfion 5 and hak. 893 I’opL(SEQ ID]HonﬁhbThermmaacndmt;mtce

Bt e 0. iekind FEE RSl ie”dH po 1 b K Be TR

al bum n, 0.05% Noni det p-40, 1M urea) overnight. The
rrenbrane was reacteﬁ E n %g! fq ? g S | cted
wi t h/ wi t hout heépati O"\M Pm; §F 4 Hladinid OHL iR oy a?\II&LSII 40% Newborn Bovi ne

Serum Tris-HO (pH 7. 4) , Theomolegyle FaY-8p+1) was teated ety strinien pdapucieases (Bagh,
the nmenbraze HI and PESRIVRSHREINVE DNABEEmEIH dontaidisy SAd HAW TDNAIe mmegtﬁ

ReS dencri bod TAINA e a5 Jpteciedintd; g yercle ?la‘%%‘éna&%%&“\‘?esp rtreciPavaR

: t hehp:ailge;T1 wgﬁ restridtizoh mddmuﬁkstts BBame HIt nd: EcoREe g0 aml:glmn ham expression epletm:d
\(,)VI })4M Tris, B #é%t‘? E %Jﬁ:&@ﬂsﬁﬁﬁ ﬂgﬁ?e@? [l%;rmr."i"?.]tﬁ"'/‘:Eg‘Ir maﬁhtzgs
The pol ypept i aeomorer The Sff‘h%“fﬁ é'aﬁﬁxprmwlaéww%llﬁ leandirroactgn map R Giem

of HCV papoenisFigus, was not reactive 20 wth the sera of healthy persons.
12. ELI SA for HCV Anti bodi es o

9, Trangformg- tion of £. coli

The expression plasmid pEN-1 were transformed into E. coli BL21

(DE3), spread onto an ampicilfin-agar plate and placed at 37°C incubator for overnight.

25 E coli colonies producing the HCV nonstructural protein were selected by screening
their expression products by SDS-PAGE and Western Blotting.

10. i Th 5 Non P
The transformed E. coli colonies were incubated in 2 conditioned culture
30 medium. The colonies were centrifuged and lysed by freezing-thawing cycles and
lysozyme-digestion. The protein product was released by the lysed cells and purified by
column chromatography. The resulting polypeptide was more than 90% pure.
' The polypeptide has a molecular weight of about 29,000 daltons as
measured by electrophoresis through a sodium dodecyl sulfate-polyacrylamide gel.
35 '



(AR _Treatnent of Mcrotiter Plate - A mcrotiter plate
was ¢odY@A6AH4Fh the NS5 nonstructural protein of the 25 RGEESASI0BH2at
approprl ate concentrations and bl ocked with a buffer containing bovine
serum al bum n. The treated mcrotiter plate was stored at 2-8[err]C.

(B) Preparation of Anti-hl gG HRPO Congzyigat e The
purified anti-human | munogl obulin G (anti-hlgG was conjugated 30 with -
horse radi sh peroxi dase (HRPO) usi ng NaI qerr] to obt ain the anti-1gG HRPO
copj ugat e.jjThe gQ 4 ; . ARG ) : (O
Conponent s of Rg k _ o Phosphat e
Buf fer containi 0. 9% NaQ f Thi er. osal

WO 96/ 38474 The purified polypeptxde was subjected to SDS-polyacrylamide gel

PCT/ US96/ %% horesis using standard rocedures The SDS-PAGE § was washed with 44

(b tis HRPO ut i
Coni ugal o dgtenerd wetet ot B ELI 15 Grimil and MashedCwR Bloring Busif [4,15M sodium
_(I:_(r)nt a:Bn:c ]Elg:lmspham buffierppH 67t 4°C-for 28rwiinates. s'ﬂptpodypepﬁd@ on tl&gqilvmsmlément ;
is Bu
and anti s%ﬁﬂﬁﬁ&% m&gs‘t&gt e ut%ggxe{he Bln e e dﬂtaln?‘% for( &PD)
" di ssol ved - emembranewaswas ed with WashBuﬁ'eg B§1 en20 BB T4hand or
cont ai ni ngiddked Wit Blocking Hdﬂ‘er(mmhgt, iISEHM EDTA, 50mM Tris, pH 7.2-7.4, 0.2%

beco or an e it gﬁans gﬁ)/mmd%?pﬂg?omurea gav%%gglgont am nat ed

and ca (e) St oppi ng
SoI ut i on 2N H err] SII:ennémhmﬁmtwasnreacted with the sera of the persons infdcjed

tivel t e S e
SR Sl VEACR A0l ] S04, NG o
a pr ot ein Cl (i 7%“&&4@9& o562 hoursn Afterrthe reastion, the membrane
concentr at\iré%nwashed with Wash Buffer three tinids) The efetideSivas then reacted | q
(@) 3% SGLRFRBE Liohighed |k ' Srcpalohd higribly hERtasq TP Sl
Posi ti ve/ Hoges. | AterGhe h'mhen,vﬁhe paper was washed with Wash Buﬁ'er three times and dsbtled t o
the wells Qith' é‘trﬁf' g:f—:ﬁé 'dotlitidl £0.61% 2 Lho¥E Lidphthol, 18% Tlethanol,
were retai ne as_su strate
0.04M Tris, pH 7.2-7.4, 0.IM NaCl and 0.01% H704) for 20 minutes. The polypeptide
of the present invention was reactive with the sera of HCV patients but was not reactive

20 with the sera of healthy persons.

12.  ELISA for HCV Antibodies

(A)  Treatment of Microtiter Plate
A microtiter plate was coated with the NS5 nonstructural protein of the
25 invention at appropriate concentrations and blocked with a buffer containing bovine
serum albumin. The treated microtiter plate was stored at 2-8°C. .

(B)  Preparation of Anti-hIgG:HRPO Conjugate

The purified anti-human Immunoglobulin G (anti-hIgG) was conjugated

30 with horse radish peroxidase (HRPO) using NalO4 to obtain the anti-IgG:HRPO
conjugate. The conjugate was purified by chromatography.

(C)  Components of Reagents
(a) Wash Solution: Phosphate Buffer containing 0.9% NaCl and

35 Thimerosal.
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(b)”" The plat e 9A§as!2glg1nt SEEPnQ(NgdBEkI)QRYshaki ng anofﬂxn'ioub%?‘;@ﬁ?%‘l”s?-40[ err]C P. 24

for 1 houf. (c) The pl ate was washed three
times V\nthwgﬁ,35@;r4r]l of V\ash Sol uti on

per well. (d)  One hundred [err]iCop o8l
anti - hl gG HRPO COI’IJ ugat e Sol ution was

added to each well. (e) The plate was gently
m xed and i ncubated by shaki ng at 37- 40[erﬁC

for- 30 m nutes. () The plate was washed five
tines. 30 (9) One hundred [err]l of OPD Substrate

Sol ution was added to efeh Anti-hIgG:HRPO Conjugate Solution: the sawsi-hig{hHRPQ:
pl ate was incubated at 15- 30 [
cBhjispdte! H(‘Féapé‘d @Hgﬁﬁﬁécﬂ g%erc;xsﬂofved in Tris Buffer

m nut es. St oppi ng
Sol uti on was added to each wePntainiiig a proteineous stab:hzerandantxse

gelntly mi xedI Ito st op th@c)l;_gamlenduem Tr&BBuﬂ'qr containing a protetnebus stabllizefD
val ue per was neasure ina -
spect r ophot onet er. %“%\%?%8?%]47

PCT/ US96/ 08112 (d)  OPD Substrate Solution: o-phenylene diamine (OPD) dlssolvq@ in
(E)  Determnation: . o te-ghosphate buffer ¢oMRaifdnz® §b vaI the' sol@tidn
subtracts the nmean of the re bl

ackgroun
The difference (PCx-NCx) bet M@Mdﬁ%‘h@%éﬂ%@% bee co 9‘3"’5'3’%421

positive controls (PCx) and tihtamnbt bdwsedagyinore) controls (NCx) is equal to
nor e t han The Cut-off val ue

(%s cX cul ated by tﬁeg f oP1oRping Sqlution: 2N H,SO, solution.
XO. 15+NCx 1)  Positivi egatwe controls: the serpmsamples pﬁng‘sg@sm&ptedest

sanpl es were |ess than t he CQ::WHﬁ)utbéﬁinustxluted w:tﬁ HPJpﬂﬁte"H%’ﬁ%r conainERr ed
to be negative (i.e., HCV anti bodi,es coul ct.ed

the sanpl es). Wen the readi AgBTsingqus; s ?’es‘“&eﬁg"séaﬂ%ﬁ 3(‘0 a3, appfogrittan
the CO val ue, ‘t hecormemrationner e expegted to be positive; however,
it is pre;;rred to repeat the 15 assay for the sanples in dupli cate.
“If the reddings of either-of the duplicate sanples were | ess
than the CO val ue, (@)he Prigpdee: Wi | | be negative. If the duplicate sanples

wer e bot h no 32 t N@Re Rlindeed'Ad fifly H}?ol@s\(ﬁb\%?tesg Eﬁn %’;@. ng S%e

considered to be positi
the test sanples are nore.t hSamplexDijeant | GsE0)t pagh Positive/Negative r(éom SvaH'QIé by

20% the 'sanples shoul d be rguRidethewellsFithe rales mark@Splaed Séfe wells 20
assay haszoto be repeat ed forwgrgel'etmnnyas substrate blanks.

(b)  The plate was gently mixed by shaking and incubated at 37-40°C

for 1 hour.
U (c)  The plate was washed three:times with 0.3 pl of Wash Solution
© per well. :
25 (d) One hundred pl of ann-hIgG HRPO Conjugate Solution was
added to each well.

(e)  The plate was gently mixed and incubated by shaking at 37-40°C
for 30 minutes.
® The plate was washed five times.

30 (g) One hundred ul of OPD Substrate Solution was added to each
well and the plate was incubated at 15-30°C in the dark for 30
minutes.

(h)  One hundred pl of Stopping Solution was added to each well and
_ gently mixed to stop the reaction.

35 " @ The OD value per well was measured at 492 nm in a

spectrophotometer.



Eight een sar’g)I es were tested by the ELISA according to the i.nvention.

At t He Q63 the sanples were also tested with the AMBUVEIHSLER2t (|)
HCV anti body assay, which kit contains the nonstructural protein
C 100-3, and with the Abbott's kit (11) HCV antibody assay, which kit
contains both structural and nonstructud8l proteins. The 25

conpari son between the test results of the Abbott's kits and those-of the
assay of the invention is given in Table 2. It is noted that the
results of Sanple G 30 and Sanmple G 128 were negative according
to Abbott's kit (I) but were positive according to the assay of
the present inv i oReterminafionanpl es were confirmed to be positive for HCV.
30° The OD492nm Value %?r well subi¥atfs the mean of the readifgSPofethbo.

_ Sﬂ,g[ [ ] s kplfmks (backgroun ed%y e dlﬁ'erence%&%&?)sbetween the mean of the readings of

(1) 5 the positive controls (PCx) and thaS6fthe negétive controls (NCx) is equal to 2r @nore

P

positive thana%s't've positive G 23
-~ 0.813 ﬁOSItlve cp positive G- :
. 26+ he Gnt-off value ( O)wcalgd%tpdwéhefoﬂomfpma positive
WD 96/ 38474

PCT/ US95/ 08112 46 G

30 > 2.0 CO=PCxXO.ISHNCX | ¢ negati ve posi tive
G 10 32 > 2.0 positive positive

po lve G fi

%‘L' ve DOSi t ] V\eNhenStﬁe r&admgs of ﬁsé sampleg ‘Were less than tBe OCOp\R!fde, thé

posttive samplgsegqpm@gmdered @ be tnegative (i.e., HCV annbodlgacould not be detected in-

POSitive  the safBes}).| When the P&'ilidgs\(ﬂ' test sampﬁs were eq3ﬁ8to or more than the CO®
' Bgz: E : z: value, the samples were %@gﬁxﬁl\; be posmvea however, Zéf preferred to repeat thez
positi ¥® assay for the samples in doplidate/e If the readings of either of the duplicate samples>
oo 11 Ve were less than the CO valfl63 3he Laffles will be fgative. If she duplicate samples wer¢
posi ti ve bothmore than or equal t@t}m €Owalue, the sampjes were cansidered to be positive. > 2 0

positive "~ When th G the test saffpl than N 062
negative - ew © pesaren%%% Cx but lessthang 072

hegative the CO value by 20%, the, safuples,ghould be regarded as ggigsgionable samples and the §_gog
negati2@® assay has to be repeated fovefhe isaniples. DETECTI ON USI NG BOTH A

OCRE- LI KE ANT' GEN- A%gﬁ%m- SMEWre tested by the ELISA according to the invention.
At the same time, the samples were also tested with the Abbott's kit (I) HCV antibody
assay, which kit contains the nonstructural protein C100-3, and with the Abbott's kit (II)
HCYV antibody assay, which kit contains both structural and nonstructural proteins. The
comparison between the test results of the Abbott's kits and those-of the assay of the
invention is given in Table 2. It is noted that the results of Sample G 30 and Sample G
128 were negative according to Abbott's kit (I) but were positive according to the assay
of the present invention. These samples were confirmed to be positive for HCV.

NISISESISISIN
eololololoNo)

30 TABLE 2
Sample No. ODy4920m Results References
Abbott's kit
@ I
TSGH 56 >2.0 positive positive positive
G 23 0.813 positive positive positive

G 26 1.607 positive positive positive
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AND A .SECOND PROTEIN -5 13. ELI SAs For HCV Usi ng Both Unprocessed

Core Anti gen-Envel ope Protein And An NS5 Nonstructural Protein
A .- ASSAYE) SGEMPRARI NG THE CORE ANTI GEN- ENVELOPE PROTEI N BASiRUSHHms1 (2

NS5 NONSTRUCTURAL PROTEIN WTH ABBOIT'S HCV ASSAYS l.
FI RST ASSAY . : The net hod was anal ogous to the ELI SAs

descri bed above, except that unproces§gd core antigen-envel ope protein
was conbined with an NS5 nonstructural 15 "protein (9:1) (known as the

Ever New Anti-HCV EIA ). In a first assay, twenty-four
sanpl es were tested by the above-descri bed met hod. At the sane tine,
the, sanpl es were al s@0t ested by AbBA®' s kit (I1)positive r esulmegative grpositive
given in Tabl g 3. Ingghis assay, tbegesults of tphgNabott' Wiiﬁt,e(l 1) pRitRe

éb\gegessiggﬁz G t he s%ssay- usi ng tl;ez.d?mt i gens of Pgs%i‘gr esentpogi&\{'gnt [ Onﬁosx%%e
'PCT/ US96/ 0811G 128 >2.0 positive negative positive
TABLE 3 . Saigpl e No. > QD[ er gl sBesul ts, e
Ref orences G 188 2.0 ﬁtls.nt}ve positive sposftfve
iAbbott's kit G11) TOOB 56 >2.0 > 2. (positive = posi t.i \Resitive
‘positive G TIS@qs 57 - >2.0 > 2. 0. positive —Posi ti Vositive
positive G 23 .- >2.0 1. .. positive .,
positive G g &1 26 - > 2. posiuve “posi ti vPosive
positive Y G 1 30 >20 > 2. 0 positive ~POSi t i veositive
positive G 32 > > 2.0 s _POSi ti Ve,
' posit ve USB o 9 49 20 2.0 pos:tfve positive Ppostfvg
‘positive USB 19 56 >20 > 2. (positive = posi ti pesitive
positive usB G 20 S8 >20 > 2.0 positive —Posi ti V@ositive
positive G- 114 0 > 2. . positive
positive G G201 129 0.062 > 2, 0 hegauve “posi t i vBeBaUve
positive G G202 186 0.072 > 2. 0 negative ~pOSi t i vaegative
positive G 214 > 2.0 : _positiv :
positive G G 211 231 0.059 > 2.0 negative posi ti Vgegauve
positive
DETECTION USING BOTH A CORE-LIKE ANTIGEN-ADJACENT PROTEIN
AND A SECOND PROTEIN
5 |
13. LISAs For HCV Using Both Unprocessed Core Antigen-Envelope Protein And
NS5 1 Protein
A ASSAYS COMPARING THE CORE ANTIGEN-ENVELOPE PROTEIN AND THE
10 NS5 NONSTRUCTURAL PROTEIN WITH ABBOTTS HHCV ASSAYS

L FIRST ASSAY -

The method was analogous to the ELISAs described above, except that
unprocessed core antigen-envelope protein was combined with an NS5 nonstructural

1S protein (9:1) (known as the EverNew Anti-HCV EIA ).

In a first assay, twenty-four samples were tested by the above-described
method. At the same time, the samples were also tested by Abbott's kit (TII). The results
are given in Table 3. In this assay, the results of the Abbott's kit (I) were the same as
the assay using the antigens of the present invention.

20
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is shown In TABL

G-~ . > 2.0 ositive Jtive
Yy o W(f;t%“:“ > 2.0 Bosi tive PCTIUS%’%Z% tive
usB 9 > 2.0 positive positive
USB 19 > 2.0 positive positive
USB 20 > 2.0 47 positive positive USB
23 > 2.0 positive positive USB -
27 > 2.0 positive positive G
92, 0. 038 .ﬂégg%.hve negative G
93 0. 056 I“ve negative G
94 0.071 negative negati ve

N SE AY 5 ODy4920m The cl pesfi@l trial repefteneés bl 0od

“donors for BverNew Anti-HCV EIA I8 shown in TABLE 4: \is
Hospital: Taipei Tri-Service General Hospital Abbott's kit @), o
Source: Cp$GErt ed6from Bl ood Bargk0 positive C asspdsitivet | on  of
Sanpl e: eek~Bl ood Donors 10 .. Reference Kkt . Abbott's
Kit (11 )\%&ﬂlt 57 B&its: positive "' U7 S0 TocSite

PCT/ US96/@8112 23 1.469 positive positive 48
IABLE 4 G 26 >20 positive positive ABB+OTT
5 (2.5% G 3@ (0.59% >2'6)6' (3% positive Ev eP9Hye -
1 (0.5%)G 182 (96.5% >2.094 (97% ) positive positive

2

t ot al 6( 39 19 7% £ 100% ..
T@esul?s in Table 4 indi cat%zﬁat bot h ass é/)sét{‘f)erovi ded t es'sua

ecti@n. 56 >2.0 | 1] .poSiive@D ASSAY  positive
The clinigal tri Eh report of highgrisk patienpsfvar Ever New gygive HCV El A
5: 1Q i ‘pej

Hospital : Taipe], Veteran

General Hdspitall4 >20 ROPIVE Source: EASIEted from
Depart nentg of Clipgi cal Virol ogy 2.0 positive @osiivef i cati on:
G 186 >20 positive positive
G 214 >20 positive positive
G 231 >20 positive positive
G 250 >2.0 positive positive
Y 1 >20 positive positive
USB 9 >20 positive positive
USB 19 >20 positive positive
USB 20 >2.0 positive positive
USB 23 >20 positive positive
~/ USB 27 >20 positive positive

G 92 0.038 negative negative
G 93 0.056 negative negative
G 94 ' 0.071 negative negative

10

IL SECOND ASSAY

The clinical trial report of blood donors for EverNew Anti-HCV EIA is
shown in TABLE 4:

Hospital: Taipei Tri-Service General Hospital

Sample Source: Collected from Blood Bank

Classification of Sample: Volunteer Blood Donors

Reference Kit: Abbott's Kit (II)

Results:
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NANE, spor adi ¢ 20 nansf 28
PHT 12 o HCC
| S = WO 96/38474 ' Liver cirrhosis - PCT/US96/0811P
Chronic hepatitis B and carrler 10
Biliary tract stones 4
Al coholic liver disease 3 48 Fatty
liver 2 Acute hepatitis, etiology?
2 - : Schi st osom asis of |iver 1
Hepatic cysts 1
ChoJ angi o- CA
Non- hepat obi |l i ary di sease : : iﬁ"i*ﬂ No
dat a 2 ABBOTT Tot al
88 15 : [t \ 2 '
Resul ts: + 5(2.5%) - 1(0.5%) TABLE 56 (3%)
ABBOTT _EverNew - 1(0.5%) 193 (96.5% 194 (97%)
Total * total 8 (3%) 54 194 9%‘1 200
54 (61. 36% EVEr New

37.59 34 (38. 649 62 5
c(y() " 33 (37. 5%§ Q’lg%risgbgqg Table 4 xndxcateV@ag@prmys prowded tg’e
PCT/ US96/ 0811 Yetection. 49
@ HCVRT/ PCRMVet hod: Negative The clinical data
and the HCV RT/PCR results indicate that the efficiency of the

EvegNew Anti-HCV El A f orIIHCV BHIRDIASS4Y det ecti on was better than the

o PUETL 01 10 0 il A e B i B

ANTI GEN- ADJ ACENshopmdsr I ABL D A VAR ETY OF SECOND
-PROTEINS AD COVPARI SON Hés mmos ital 10

ENVELOPE PROTEIN W TH AI\§am §) é Atol%% d? ROB%pmment of Clinical Virology
' Classification;

NANB, sporadic 20
NANB, PHT . 12
HCC 15
Liver cirrhosis
Chronic hepatitis B and carrier
Biliary tract stones
Alcoholic liver disease
Fatty liver

U Acute hepatitis, etlology"
Schistosomiasis of liver
Hepatic cysts
Cholangio-CA
Non-hepatobiliary disease

" No data

Total

NO\—'H-—‘NN‘MAS\D

00
- -}

15 Reference Kit: ABBOTT HCV EIA 2nd generation

Results:
TABLE S
ABBOTT
+ - Total
+ 54 (61.36%) 0 (0%) 54 (61.36%)
EverNew - 1(1.14%)@ 33 (37.5%) 34 (38.64%)
total 55 (62.5%) 33 (37.5%) 88 (100%)




L -~ , FI RST ASSAY This assay shows the results of

an EL| SA: sWi0id6sB4740 t hose set forth above, and shpgfusssaReAti ve
i pt eraction between EN-80-2 and EN-80-1 proteins of 15 HCV. The
protocol for the ELISA is as follows: Coati ng

buffer: 0.05 M Tris-HC1/ 0.15 N NaCl/6 MUrga pH: 7.4 [err] O.2.
Washi ng buffer: PBS with 0.05% Tween 20.
Postcoating buffer: PBS buffer with 1% BSA. Coat i ng

procedure: EN-80-1 _an N e,ng were added into 20 coating
buffer (final conc %ﬁpé\%@ﬁ?&‘i‘& l%If"%"rt’r"]’g/m) and m xed at room

-tenperature for 30 minutes. After mixing, the diluted EN-80-1 and

EN: 80-2 proteins were adtlhedhmwdata and the HCVTRTIRER 'renltmhididate th@tthe efficiency

I[’ne:'.‘,ll: ]Olt { \tAgl’l \/\B&f@\/\ﬁ%ﬂ was V(;%%I:l pos er Vrgagrg gﬁ'ﬁt%e

wells. TheS ABBOTT HGV E3Ai2ndigenemntion ligensed; @And at 4[err]C for

0.4 M Tris-HC :
- nouse serum ANTIGEN-ADJACENEO PR

overnight. After postcoating, the coated 25 mcrotlter wel I s can be used

for antl-HCVantlb%y detectls?I " Sanpl e dlluent
7.4 B8 DHOWL,

anti body coupled w th HgPQ .
anti - hunman | gG HRPO conftga
filtrati odOand were di’| ENYELOF

tabl ets: purchased from Beckman. Substrate diluent:

@te phosphat e buffer con%al ni ng H202. St oppi ng
Solsi on: 2N H[err]SQe r]. ASSAY Positive control:

anti - HCV positi ve ser ulrnrelicslasgqﬂsmvﬁmfesulcﬁ bﬂeﬁtELISA sindifar to those set forth
Negati ve cont cifie er |

MY Kers, S bperfR el bl EN-80 el By é%ﬁmﬁns of
PCT/ US96/ bi8 1HCV The protocol for the ELISA is as follows:

Assay procedure: Coating buffer: 0.05 M 3-HE r115' %fa@%‘h%ﬂe&' i ded
i nto each wel | . positive” contr

and negative control wa Washing fuffer: (;’BS with é’é wel | s. 5
Sanpl e i ncubation: i ncupegte@htﬁ biffed: PBS bﬂ&‘@nﬁi}ﬁ%gsﬁo [err] 2 m nutes.

200 [orr 1 anti<human' | GoR8 asoi%ﬁ e ENGE 1 cane BB, rbuston, v added into

Conj ugat 20 nocoating bufferi (finallranezhtmtiont Oatjont 1J5 1iglinf)and aixédatrrbom tampethﬁﬁ'e for
Conj t Rudfd
ALer Cnashi nad pisilfes) Af*?’ i tﬂéﬁﬁﬁéﬁg%?"i'?%ﬁs‘ag?’%%% t Ble fdaeg i3

sol ution was TBCEQHe micEgtiterc wells, eJl, 3gd dnqubated |inta 4P iincubater fouB4thawrs; The
di luent), thafictdiiter wells were then washed, and postcoating buffer was added into wells. The
(\/ microtiter wells were then let stand at 4°C for overnight. After postcoating, the coated

25 microtiter wells can be used for anti-HCV antibody detection.
Sample diluent: 0.1 M Tris-HCI pH: 7.4 + 0.2 with 40% NBBS, 1%
BSA and 2% mouse serum. .
Conjugate: anti-human IgG monoclonal antibody coupled with HRPO
using NalO4. After coupling, the anti-human IgG:HRPO conjugates were purified by
30 S-200 gel filtration and were diluted in sample diluent.
OPD tablets: purchased from Beckman.
Substrate diluent: citrate-phosphate buffer containing HO».
Stopping Solution: 2N HSOy4.
Positive control: anti-HCV positive serum diluted in sample diluent.
35 Negative control: recalcified human serum, which is non-reactive for
HBYV markers, anti-HIV, anti-HTLV [ and anti-HCV.
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m xture was al l.owed to stand at -room tenperature m nu

to prevent - light, the mcrotiter wells were covered with a bl ack
cover. WO 96/38474 100 [err]| stopping sol ution wasperiusskasnizo
each well Gently mx. 15 Eval uati on: The OD val ue per

wel | was neasured at 492 nmin a spect r ophot onet er.

I nterpretation: Detergtanation of cutoff value: cutoff
value = PCx X 0.25 + NCX. An absor bance equal to or
greater than cutoff value indicated that a 20 reaction was considered to be
positive, which neans reactive for anti-HCV anti body. An absor bance

| ess than the cutoff valASEBWRIGCSFEi dered to be negative, which neans

non-reactive for anti - Hgyp aldnis)é!iluent was added into-each well. The sanpl e sources
for the assay reflected 'érg'--TabI 6 weye as ffl I%\Aj/s*: . ] .
Sanpl e source |: G83, GI9f! L3P RATES J9nel andegalive, Fogirolowas addeg dato
that were antdpprépfiatertvelindy negative and were collected from Tai pei bl ood
donation center. . : ion: iRl I %1@ G615 were
antj - HCV agralti body posi tls\a/:g_p lél’r%rclim‘banm'v\'/ere %grazﬁgs&g@,cfdr’%?n@he H%s A

Sanpl e source I11: 8-5 Semplgvashithe wellsiwaseveshed;3itimes using Washingduffen| | ect ed

from the Tai chung bl oodjg®ppid:e ‘HRPO co%iugatewas added into &H™El, Sour ce

I V: N345 was a patient gerum . 96/ %843 .

PCT/ US96/ 08112 onjugate incubation: incubated at 40 + 1°C for 30 + 2 mjgutes.

TABLE 6 Conjugatewash: the wells were wishied 6-tilnes usinva3hiag buffe 80- 1

+ . 0- .

0. 0R7@ 10 0. 047 Aﬁﬁr 0»%5&@ 1'%0 pl substrate SO!l&h_Ogl wa§8§dded' (the substrﬁf: 071

0. 209 soluyios was prepared by dissolvinggng3ablet OPD in 5 ml substrage difgent), then the

0.034 HixRi3€ was allowed to stand at roof’ fperature: for 10 minutes. OinCoter to prevent

0. 044 0 04[;;‘; e 14 SXLerr] 0. 066

0.831 1 lighty the microtiter wells were coygred with a blackcover. 0. 059 0. 348

0. 848 10865(i5stopping soBition was ad@ediff each well0 Geafly mix. 1.592

615 16X 0. o -

0. 059 15 0. 352 uation: heéBD value Perowlﬁ%:\g}%gxeasured at 492 nm ﬁoi’?oo

0. 420 spectpphotometer. @ Absorbance at 492 nm #:

Sanpl es were dil uted whferpetatiosii f1 €ed human serum which is non-reactive

for HBV, 5 and. Hi ) S: 'S ki (1)
“found this San.pl e to bﬁﬂgw?w O\écutOﬁ,Value. cutoff value ’é%tx)% b.Z% +kkbx.

An absorbance equal to or greater than cutoff value indicated that a
20 reaction was considered to be positive, which means reactive for anti-HCV antibody.
An absorbance less than the cutoff value was considered to be negative, which means
non-reactive for anti-HCV antibody. -
U ' The sample sources for the assay reflected in Table § were as follows:
Sample source I: G83, G191, G205 and G235 were GPT abnormal
25 samples that were anti-HCV antibody negative and were collected from Taipet blood
donation center. :
Sample source II: G614 and G615 were anti-HCV antibody positive and
were purchased from the U.S.A.
Sample source III: 8-5 was anti-HCV antibody positive and was
30 collected from the Taichung blood donation center.
Sample source IV: N345 was a patient serum.



Thése data_denmonstrate that when the EN-80-2 and EN-80-1 proteins wer e
conbi ned, "VYREBYEr bance at 492 nmfor anti-HCV positive sanBFEYSHEIS1ID
synergi stic, not additive. Thus, cooperative interactions between EN- 80-2

and EN-80-1 pr ot ei ns of HCV were found. One benefit of this syner gi sm
I's shown, for exanple, with sanpl e N34p, which was found to be HCV
negative by Abbott's kit (11), but due to the synergi stic effect was

found to be positive by the present invention. These data al so
deronstrate that the synergistic effect is helpful in screening for
anti-HCV antibodies in 15 sanpl es par tHABLES| y in early detection
situations. SECO\ID ASSAY

Thi's assay was cond

nd

‘\w‘\

i ncl uded the provisijon P8 of e-'envel f-i{i‘ i protein
of the invention 20 jedmgadimd ot i :_:_._,._____._____,____,__________-_«_:___' ..... dfi ed as
"EN=80-4. The resultg ofggshe |SA Y e7@t

WD 96/ 38474

PCT/ US96/ 08112 G191 , 0.071 0.209 0.056 52
TABLE 7 G205 Sa2y 0.034 EN-@039 EN -80-4
EN- 80-2 + N-80= 4

G83 58 —032:025 .04k, 0.043

G191 . G0 8X*d. 109.066 ®.831 1.894

&3 baf, L1ex ] obbso | DY | oses
. o 21X¢# GE51 8X d. 040.048 D.490 1.592
, GB1: 161X 3 4. 21 7.
G513 40X | GeIs; | 16xd 519.053 3-209 0.740

@ Absorbance at 492 nigs 0.059 #.358anp] es 069 df | ut ed
with recal cified hugan m jwnichl 1 s r actlv for] HB 5
HCV and H V ﬁﬁsg ogr@g qL o n&.pabl 7\@}‘3. trate t hat
when the EN-80-2 and@ENb@kbarke at 492 nm. proteins were conbined, the

~absorbance at 492 nmg.f q@%@ reactivtO
synergistig effect, '%fgg:’; an aﬁgﬁtlve ef tect i'hus cooperatlf\égﬁm&'
~interactions betwee | CV were found.

10 s 7 ﬁ?ﬁﬁ&ﬁ%ﬁg&k@ YeSheBhtive’

These data demonstrate that when the EN-80-2 and EN-80-1 proteins
were combined, the absorbance at 492 nm for anti-HCV positive samples was
10 synergistic, not additive. Thus, cooperative interactions between EN-80-2 and EN-80-1
proteins of HCV were found. One benefit of this synergism is shown, for example, with
(\/ sample N345, which was found to be HCV negative by Abbott's kit (II), but due to the
synergistic effect was found to be positive by the present invention. These data also
demonstrate that the synergistic effect is helpful in screening for anti-HCV antibodies in
15 samples, particularly in early detection situations.

IL SECOND ASSAY
This assay was conducted as set forth in the First Assay, above, and
. included the provision in a single well of a core-envelope fusion protein of the invention
20 in combination with an NS3-NS4 protein identified as EN-80-4. The results of the
ELISA are set forth in Table 7.
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i ncl uded the provision in a single well of a core-envel ope fusion protein

of >t-he i nvemo 96138474

in conbination with an H V envepopesigssiel n.

The results of the ELISA are set forth in 15 Table 8. WO 96/ 38474
PCT/ US96/ 08112 : 53

TABLE 8 Sanpl es 52 EN- 80- 2 H Vv
EN-80-2 + envel ope
HI V-

envel ope Recal ci fi ed human 0.030@ 0. 056

0. 093 serum IABLE 7 %14 30.0 X#

0.116 0. 064 0. 250 G614 15.0 X
0.221 0. 055 — 1] - p: 9 X

0. 403 0. 054 Sample g5 EN-80-2 | EN-80;, | EN-80-2%,

0. 598 0. 046 - 0. 045
1. 282 Gs3 GB14 5. 00%¢7@ | 10033 0.045040

1. 656 Cop:y 13X T 47 0. 07

1. 889 -—@SJJSDI—Q&Q&%—J&-—ZLQ;O m . 0.10 0.102;;. ksanpl es
were diluted with rechl cGRogd hpman sqrunp,084i cly i so.0af- r gact 0yo46f or] HBV,

5 HCV and HI'V_.. The '} TaRl e,8
denonstrate that when 2 2—proatred no@% ' 8%‘? -0 @.933. cﬁe
fusion protein) of HQV a@83an H \21&# ¢l opB.5fl ot ¢i n OBAE cqgnbi A9 t e
absorbance at 492 nmif or I - H Htiv nplies dia s rgistic

ef f Q(_:} , hot i‘mG‘;'S'P%l.lr Q%G?[Xf tfﬁ?.zéii . hUJiﬁE?%\B;p 4] a%{rbg «
interaction between tihe G6130- 2| p#Xeiln 00.202 10 H&P43ind [t heOAPY erjvel ope
protein were found. . | V. FOURTH ASSAY

Thi s assay was conducte bz?s semfgozr“t“h in the First Assay, above, and

i ncl uded the provisiofi $ampigs siemlilatedymith resticified duman sermre Mish i pesrastiysy fof HBW,
of the invehtion - 1BCViapdErbination with an HTLV-1 envel ope protein. The
results of the ELI SA ar eThetdata in Table 7demionstnatd akdt aviien the EN-80-2 and EN-80-4

proteins were combined, the absorbance at 492 nm for anti-HCV positive samples
showed a synergistic effect, not merely an “additive effect. Thus, cooperative
interactions between EN-80-2 and EN-80-4 protéins of HCV were found.
10 .
III. THIRD ASSAY

‘This assay was conducted as set forth in the First Assay, above, and
included the provision in a single well of a core-envelope fusion protein of the invention
in combination with an HIV envelope protein. The results of the ELISA are set forth in

1S Table 8.
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TABLE 9
EN-"80-2 + _
envel ope
084

031

027

034

033

0. 375

0. 561

1. 017
1. 303

Sanpl es

Recal ci fi ed hunag
serum

14

BaiEs

14

EN- 80- 2
envel ope
0. 030@
G614
'15.0 X
9.9 X
7.5 X
6.0 X

30.0 X#

PE1/US96/08112
HTLV- |

HTLV- |

0. 035

0. 116

0.221

0. 403
0. 598

0.821

025
. 017
>2 0
dijJuted with recal
HCV and HI V.

t he EN-80-2 proteiln

cooooo0

>20

of

O

@' Absor bance

Recalexﬁed humanTh e
HCV

and

at

4072

614
at 49_2 nm_
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o ﬂni‘;

HV X
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envel ope

conbi ned, the absdgs
synergi stic effect],
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th 0403 he

Ei rQiOSAssa

] LILIL] IO\l

vy, &8, hnd

I ncl uded the provi

si Qgsi4) a Shngke

wel b so8 a

corg@@vel

ope lfdgil onf protein

of §t he invention ¥5
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h_in6.0
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045 ag/

rotermihe results
38414282

PCT/ US96/ 08112

G614

5.0X

1.022

0.040

1.658

- TABLE 10

G614

4.3 X

1.445

0.042

1.889

@: Absorbance at 492 nm.
#. Samples were diluted with recalcified human serum, which is non-reactive for HBV,

10

I5

HCV and HIV.

The data in Table 8 demonstrate that when the EN-80-2 protein (i.e.,
.core-envelope fusion protein) of HCV and an HIV envelope protein were combined, the
absorbance at 492 nm for anti-HCV positive samples showed a synergistic effect, not
merely an additive effect. Thus, cooperative interaction between the EN-80-2 protein of

Iv.

forth in Table 9.

HCYV and the HIV envelope protein were found.

FOURTH ASSAY

This assay was conducted as set forth in the First Assay, above, and
included the provision in a single well of a core-envelope fusion protein of the invention

in combination with an HTLV-I envelope protein. The results of the ELISA are set
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Sarrp es V-1 EN- 80-

pol & HTL V-1 poI Recal cified human 0.027@

0.-039 ' serum 61

0 167 ogspie 0. 379 G514 Hhcprsoendnia] 7o
0. 047 0.543" ; G614 7.5 X 0.418

0. 060 0. 805 ' G614 6.0 X 0. 600

0. 053 1.188 ®14 * 50 X 0. 706

0. 040 1. 568 G614 4.3 X 0. 867

0. 047 1. 644 8-5 0. 436

0. 052 0.779 & ThEFABIE ®xi mat e nol ecul ar wei ght of
HTLV-1 pol protein is 16 000 daI tons. @ Absorbance at 492
nm 5 #: < vyt e g r um

which is non-reacti

The data in Table 1@ HCV
and an HTLV-1 pol pifot ORENn for anti -
HCY sanpl es showed 3§ el qddr t ect .
Thus, 10 cooperati ﬁﬂf‘@?‘é@k‘"‘%‘h [ ot edl gﬁof HCV and
the HTLV-1 pol D Isenugi n._vere founyg V1 Sk XTH

ASSAY
simlar to that in t
cooperative interac |Qﬁ!§16¢=r mp51§QXp

do%ap) Ct 9 1l ! 'S.U'ot.@slgf an aggpy that was

MU STTonS Timaf THer e wefe no

(Vv
0)-12:1\/ ' EAg and

the EN-80-1 protei an d@{ 99X 0403 |HBsAm34pur] fi eldoﬁ on} HBsAg
pos{tj ve human pl asye - : CAQ. ader V C .
fr agrrent . G614 Sap%éé slour aﬂg a0 § b\sf‘./IO VY =Y4 hbnor mal

sanpl es, which 20 wgreGeiai - HO\6.QX i jbody.gdsi tfi ve 0028 wer e closdect pd fro

. the Tai pei Bl ood Dofpati rl. Sa soufce I1I:
G612, G613, G614 an S orod: 1022 i Lot ander ¢
purchased fromthe bni G6d4St at 63 & jAnedidda. 0.021WD 19629174

PCT/ US96/ 08112 56

TABLE 11 Sar%l ghsotbanceatd92ampN 80.1  HBsAg  HBcAg  EN-80-1 +
EN-80-1 + #. Samples were diluted with recalcified human serum, which is non-reactive for HBY,
5 _HCV and HIV.

The data in Table 9 demonstrate that when the EN-80-2 protein of HCV
and an HTLV-] envelope protein were combined, the absorbance at 492 nm for anti-
HCV samples showed a synergistic effect, not merely an additive effect. Thus,
cooperative interactions between the EN-80-2 protein of HCV and the HTLV-I

10 envelope protein were found.

~ V.  FFTHASSAY
' . This assay was conducted as set forth in the First Assay, above, and
included the provision in a single well of a core-envelope fusion protein of the invention
15  in combination with an HTLV-I pol protein. The results of the ELISA are set forth in
Table 10.



HBsAg. HBc Ag &30 102X@ 0. 088# 0.117 0. 162
0. 18 s WO 96/38474 9 A9 42X 0. 063 0. BSHIUS6OBI1274
0. 146 0. 190 %12 804X 0. 096 0.111 0. 145
0. 178 -0. 187 G613 52X 0. 195 0. 165 0. 137
0. 232 0. 239 &14 16X 55 0. 059 0.124 0.123
0.111 0. 116 %15 16X 0. 053 0. 107 0.134
0. 158 0. 232 @ Sanples were serially diluted with
recal ci fied human serum which was nonﬁg‘g—e for HBV.
HCV. and H V. 5 , #: Absorb 492 nm

The data in Table 11 denpbnstrate that when the HBsSAg or the HBcAQ
coated together w h trﬁ,{g}gsso 1 (NSS mNige.izn t I gor aBNesmIz-ia ti-HCV
positive sanples wap not synergistic] No apparg '
HBsAg and 10 the =____,___.______________________._.__--___________-,___.__--___,
were found. Recalcified human/| | .| SEVET@ pSSA039 0.073

Tabl e 12 shows a co pson of the detection of anti-HCV}anti bodi eg
bet ween the Ever New%—!—%—ﬁmﬂdﬁﬁbbut —s—krt—(t1)r—The—sarpl es for
the test 15 were optaGédd frodSih¥ | ol IGIhg Eour®es? 0.379

Sanpl e source |; G2B, %ﬁ,‘ G30,9 632, | AD.2488. 611610476123, 0.543
G186, &31, @&50 an WeT e G 1. apnor e sapres

Wer antyl -
HCV anti body positije S8d4vere T8 X bt o D418 ITai A Q6Q'\I Q \ri f §§§_|_g,|: cent er.

20 | “Ge14 Sarebec spur apsdd ; [5512.05%13] Goi4ssnd [G515
were anti - HCV anti bo OFT L1,V naj wer rchase omju. S. A
Sagibl e source I11: Mﬁe&%zﬁ,xﬂ% f.568 °™ GH26,
\ , VGH29, VGH30} V@632, VGHR3 X VG 1D.867GH4B, 0.047 Va6 dnd VGH52
were anti-HCV anti bpay p05|t|ve and er lefte m Tai pei
Vet eran Gener al I—bsp.u.ﬁl______mo_g.a é 006520 0.779
- PCT/ US96/ 08112 &: The approximate molecular weight of HTLV-I pol protein is 16,000/daltons.
5CIaSS|f|cat|onfor e sanpl es gﬁomsource [11:
. \VCH7 m@@m ' VGH11 NANB,
"sporadic § #. Samples were diluted with recalcified human serum, which is non-reactive for HBV,
: HCV and HIV. '
The data in Table 10 demonstrate that when the EN-80-2 protein of
HCV and an HTLV-I pol protein were combined, the absorbance at 492 nm for anti-
HCV samples showed a synergistic effect, not merely an additive effect. Thus,
10 cooperative interactions between the EN-80-2 protein of HCV and the HTLV-I pol
protein were found.
VI.  SIXTH ASSAY

Table 11 depicts the results of an assay that was similar to that in the
15 Fifth Assay (V), and shows that there were no cooperative interactions between the
HBYV antigens HBsAg and HBcAg and the EN-80-1 protein of HCV.
HBsAg: purified from HBsAg positive human plasma.
HBcAg: derived from HBV cDNA fragment.
Sample source I: G30 and G49 were GPT abnormal samples, which
20 were anti-HCV antibody positive and were collected fro the Taipei Blood Donation
Center.
Sample source II: G612, G613, G614 and G615 were anti-HCV
antibody positive and were purchased from the United States of America.



NOV—26 87 WED 05:
VGHL? © NANBIBSPgor aS EF% D BERRY FAX NO., 706826031 nang, Fe 30

PTH VGH16 HCC . VGH26
Liver ci rr%glggmﬂ“ VGH27 ' NANB, $53fugpes1i2
VGH29 | HD st one VGH30

Schi stosom asis of |iver VGH32 NANB,

spor adi c : VGH33 56 Liver cirrhosis

VG40 No data VGH#43 NANB, sporadic
VGEH46 Liver cirrhosis with HCC VGEH52

NANB, sporadic Contraql, | ci fied human serum
(nop-reactive with HBV, anti-HCV 5 and *~**¥hi s human serum was al so

used to dilute the above-nenti oned anti - HCV posi ti ve sampl es.

Tested Kits: Sample EN=gosrINEVHBeAE - HONBEA BN—S@-QH"[ 'EN“Sbl]S'I'
coated with E 10 anti gen. VE f ] A -
M cTotiter WHESoR et e e O R ge e W
Anti - HCV El A} G0l crofi _ edd.W% h . 86 andl186  EN 80229
antd gens- 5] gag a2X - ['EOONCF K435 APPY 18 K lofdd)- | 0.100
esul ts.: | —— ey
EN-80-1 + | G6125ampl804X | 0096 uli 11l | fOM4%)-§ 0.178 EN| 800387
b GH38OTT| sax Rpcal gad i pd o, 155#,“”/@137 o.28%9at | veg.239
negat lve [eydtl ye rnegatl I Vv mart  sSer uir \MJHL [ Ol
&3 GoiAg | 16X nbo 088 K 0124} 1619% | OB ¢ile OI1
positive G615 16X |- 0.05@!0>< 0.107 NEUE34 VE 0.158 negpt i 0/232
posiktive POST U1 G - VO 967 384724 -
PCT/ US96/ 08112 : Samples were serially diluted with recalcified human serum, which was gon-reactive
for HBY, HCV, and HIV.
5 #. Absorbance at 492 am.

Thg'glata in Table 11 demonstrate that when the HBsAg or the HBcAg
were coated together with the EN-80-1 (NSS5) protein, the absorbance of anti-HCV
positive samples was not synergistic. No apparent interactions between the HBsAg and

10 the EN-80-1 protein, or the HBcAg and the EN-80-1 protein, were found.

VII. SEVENTH ASSAY
Table 12 shows a comparison of the detection of anti-HCV antibodies
between the EverNew Anti-HCV EIA and the Abbott's kit (IT). The samples for the test
15 were obtained from the following sources:

. Sample source I 623; G26, G30, G32, G49, G358, G114, G128,
G186, G231, G250 and G262 were GPT abnormal samples, which were anti-
HCV antibody positive and were collected from Taipei blood donation center.

20
Sample source II: G612, G613, G614 and G615 were anti-HCV

antibody pdsizive and were purchased from U.S.A

Sample source IIl: VGH7, YGH11, VGHI12, VGH13, VGHIS,
25 VGH26, VGH27, VGH29, VGH30, VGH32, VGH33, VGH40, VGHA43,
VGH46 and VGHS52 were anti-HCV antibody positive and were collected from

Taipei Veteran General Hospital.



16X
G30,
102X
G32
102X
49
42X
G658
32X
GlL14
20X
G128
240X
G186
84X
- @81
672X
&250
- 336X
262
168X
e
80
13
52X
614
16X
15
16X

“

8X negative positive positive positive
> WO\ ei3di4 o negative positive positive PCT/USIG08112
51X negative negative positive positive
negative negative positive positive
51X positive nega%i ve positive positive
negative negative positive positive
21X negative negative positive positive
negati ve negati ve positive positive
16X Classification for the gaples frem sourcpdHi ti ve positive
negative negative positive positive
10X NegYGHE DB stonés positive positive
negative negeGHA pPﬁ’LNBVﬁoradlc positive -
120X neq@i_n oradic POSitive positive
negative \\?e _ negative
42X n gﬁl’ve positive positive
negati ve ne ne . negative
336X ne¥ SEH26e g&f positive positive
negati ve neYSH27e \sporadic negative
168X n¥GEE29 e H@atonee positive positive
negative _ neV&H30e p8ehistosomiasis of fvesi t i ve
84X NVGH32V e NANB,ispéradic positive positive
negative NegRiGHAS PDRef tivBosis  POSi tive
402X ﬂ%%ﬁi ve positive positive
negative radic N€gat ive
26X E'Eg g_gé tive positive
. negative ne po. glg osis tB ive
8X speradic " o5t ve positive
negative negative positive . positive o
8X Contfitd RécdRified hup@i serufft (non-rdaetivé with HBV, patiHCVe
5 "and tl-hVi This BEAES Isz\a/r%m was B35 'uktd' o dilute R 3bdve Mentioned anti-HCV
positive samples.
Tested Kits:
EverNew Anti-HCV EIA -—- Microtiter wells coated with EN-80-1
10 antigen.
EverNew Anti-HCV EIA -— Microtiter wells coated with EN-80-2
antigen. .
EverNew Anti-HCV EIA — Microtiter wells coated with EN-80-1 and
EN-80-2 antigens. | '
15 Reference Kit: Abbott's kit (IT).
Results:
TABLE 12
EN-80-1 +
Sample Dilution EN-80-1 EN-80-2 EN-80-2 ABBOTT
Recalcified n/a negative negative negative negative
human serum ‘
(Control)
G23 20X @ negative 3 positive # positive positive
40X negative negative positive positive
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VO 96/ 38474
59 VGH7 42X negative positive positive
posid i ve WO96/38474 84X negative NPOEUS6208112
positive positive VGH11 126X positive
negative positive positive 252X
negati ve negative positive positive VGH12
252X negative negative posi PPve positive
504X negati ve negat ive positive positive
VGH13 252X gat I ve positive ° Jpositive positive
504X negat iG26 negaBryv mesatveve - =P°§i§!¢t i ve Dpositive positive
VGH16 252X nelffive  megatiyati ve  megativesiti vpositive posi t ipositive
504X negative negative positive positive
VG226 84%30 NEUA | ve  nbgivel Ve negalivé! | VepositivpOsi ti pasitive
168X negative negappxe RegdtiveVe  nedd®ive! | Ve positive _ positive
VGaH27 42X negat ive negat Ive p05| tive negati ve
84X negat i neg ve akive i T
42X negative {)?ve &% I ve g Ltive pos::::c: ¥g¥€‘9°
84X negative neg B Pve §sf| ve POS et tiog
42X positive neg;{ %e posj tive positive e
84X negat i neg }; pegativeyc  negatyei o  Ppositive PR
504X negative "fﬂ%ﬁ"@l ve megaffEgat i vepositive posttive
1008X negative neg~at | ve positive - negative VGH33
- 84Xi negads8e podiéiK ve pegtive ve  ‘positivgat i ve positive positive
168X negative nega3eiXve pegtiveve | regatival i ve pasitive sitive
VG40 9X negative negative positive negati ve
18X N.D. &14 N. Rox ﬁ{,é ve g t | ve posntive ﬁ@m
9X negati ve neg e ve " o
18X N. D. %bkv lE)éélht%!ve eﬁeg | ve p ositive R?é'—tﬂ(g
.9X negat neg e I,tive .er .
12X éi’fs dX ;Sﬁggffffve n 8‘3 ‘E i ve ® positive RASIES
126X negat i ve net ¥ ve B39Y¢i ve "‘g‘*ﬂ%l ti vepositive negative
G186 42X negative negative positive positive
84X negative negative negative negative
G231 336X negative negative positive positive
. 6RX negative negative positive negative
G250 168X _negative negative positive positive
U 336X negative negative positive positive
G262 84X negative positive positive positive
168X negative negative positive positive
G612 402X negative negative positive positive
. 804X negative negative positive negative
G613 26X negative negative positive positive
52X negative negative positive positive
G614 8X negative positive positive positive
16X negative negative positive posttive
G615 8X negative positive positive positi;fe
16X negative negative positive positive



252X . negative negative negat i-ve negative WO

06/ 38474 WO 9/38474 i PCT/US96/08112

RCT/ US96/ 08112 60

@ Sanples were serially diluted with recalcified human serum whi ch was
non- ' reactive with HBV, anti-HCV andgH V. S: negative -
non-reactive with anti-HCV anti body. #. positive - reactive
with anti-HCV antibody. 5 & N.D. - not done.

The data in Ta i n bol how i n s of s y bet he cor e
anti gen-envel op &Bf%t ein a he non%eg&&%ural ﬁgévgregl o\#ﬁgpﬁ smve
~data in bold al so deno rate i MSe %ﬁ | nveﬂﬂsftbr? prow?ﬁf&“’e

better detection than the 10  reference, Abbott s kit (Il) HCV, detection
kit. These dat ¥GHilcate t 136Xt he detRasitiyBi| | tynegat:veof t hePQFitiot i t erpositive
wel |'s coated with EN-80-1 263XEN- 80- megativegens wegative e eof fpasitisiet pasitive
the mcrotiter wells coated with either EN-80-1 antigen or EN-80-2 antigen
al one. FuntgIZOr e, alXHCV animegative i N saepative G128 pbsitive G231 fositive
G612 804X, VGH27 42X, sggki27 84Xq 84Xn 84X o¥fte2 504 positive
~VGH32 1008X, 15 VGH33 84X VGH33 168X VG40 9 and VGH#43 18X
coul d be ed by g Ever ti-H (mcr vveII
coated with EN- %ﬁﬁand ?OZ%N' 80-2_a t'iv%ens) ut tWas not %&fv&t ed u dig:::
the Abbott's kit (11). “ n Vi1 | RSy aAsd) §'

This assay shows _the results of an ELI SA perfornmed according o the

protocol set fMGHI®n the RPEXt AssapesMi¥®ve, wWHESMIY® a paltositivecore positive
- pr@tein was conbi ned dP0#X the EMegmive (NSopegatiteci n ofPositive The positive
pa ¥al core protein consisted of am no acids 1 through 120, and was a
gift fromthe ReGHROpnent @AX er of Regith@hnol ogggative (DC@ositiveTai warpositive
Sanpl e source |: &35 was 36$RT abnohagdm&arrpl enegﬁw‘eh was itive pdsitive
anti body negative and was collected fromthe Tai pei bl ood donation center.

Sanpl e source hGaypl4 and$ wer en@ﬁﬂtﬁveHCV pggégﬁ%e samﬂogﬁiv@nd negative
rrp

30

wer e purchased fromthe U . . cos .

TABLE 13 |e megative  megafive  posiive .  megative
EN-8O 1 + par core . &35 ..

0.002@ 0 VifsEI29 d& negative pogitiya positive @oggxe

1.142 1.243 negative negative positive negative

VGH30 42X positive negative positivé positive

84X negative negative positive negative

VGH32 504X negative negative positive negative

1008X negative negative positive negative

(\/ VGH33 84X negative positive positive negative

168X negative negative positive negative

VGHA40 - 9X negative negative positive negative

18X ND. & N.D. negative negative

VGHA43 9X negative negative positive negative

18X N.D. N.D. positive negative

VGH46 9X negative negative positive positive

12X N.D. N.D. positive positive

VGH52 126X negative negative positive positive

252X negative negative negative negative
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Absor bance at 492 nm WO 96/ 38474
PCT/US96/ 084Q 96/38474 BCT/US96/08112

The data in Table 13 denonstrate that when the partial core (am no acids
1 through 120) and EN-80-1 proteins were coated together, the absorbance at

492 nm of anti-HCV positive sanples V\%ﬁ not synergistic. No
cooper at ive interaction between . partial core and NS5 proteins of HCV
weré found. 5 I X NI NTH ASSAY Table 14

confirms the above- ed, ay
conpari son of the c@tgﬁéeﬁ {r@aﬁ@ gd |bo ms%’%‘ﬁggsﬁm"?la coér)se(’?'
(EN-80-5 anti § n having a nol ecul ar
wei ght of 10 about $1 negpliverar BYhEeagve ‘Hf"egsya L&‘&‘rophor esis through an
SDS- pol yacryl ami de #: Wﬂ‘yél‘)' f%ﬂ&“&ﬁt@%ﬁﬂ@@ﬁe protein (EN 80-2
antigen) afd/ or an&i@”ﬁonswmﬁne{al protein (NS5; the EN-80-1 antigen
di scussed above). The sanples for the assay were anti-HCV positive

| N8, NB81, , |
nos. K202 N203 and \sOatHe fREE ‘ﬂ#ﬁ%?&@%g‘n‘%@“&eﬁ of SfHbtes Gerwaen ca2e 2°
and 672X wi t haftigehehvelopeiproteiptdnd thie gonstru@ua) NS $)iregiofof HEV Fde dataoini bold
serum 1% H S&rﬁtﬂﬂﬂ%’é’ HtinCesSahérd! th Irﬁvéﬁﬁprgﬁw}ig Béfethibe) than the

m croti ter we nonoc ona antl - Q copj ugat e

sol ution, Pn &fmméhwm ({1} HCV detection ki fhege Qﬂ‘@l ﬁ%’edhmdbﬁﬂmﬂab%‘ﬁ‘s
of antigens: af iheNBRrote) walld Godted RERIEN30e] &REEN-80-2 ramg@is nwasCmbrdoa!ﬁt:iead

core-BroL ol Sl S SR S Y3 OBB PR v o

and, g.) NS5, Funhenmmnﬂcyemmgllommpkat@lzs 240X @23t i6RXC G@l2 804X.

The follow ng Vi V 2 VGH32 1008
e follom v&&#&g@pﬂz@t&x VR5$120 84X, VGH30 84X, VGH32 504X, VGH32 1008X,
core + IfS5VGH33 84X VGH@‘S 168X, VGH40 9X, VGH43 9X and VGH43 ISX gopld ipm,
core COr e- &dtécted B9 18in EverNew Anti-HCV EIA (rmcrot:ter wells coated wnh (I)iNggg-l and
core-env >
5°0° Y 5. o ENB0-2 3nfipéigypyy Wess %dﬁi%‘eg“s'bgﬂ‘?s“h%°aékifdg‘) 0.869  0.228
0.781 0.781 N81 336X 0.018 1.572 1.778 > 2.0
0.696 >2.0 >20 EjonmH AS 2X  0.019  0.697  0.633
0.742 0. 344 0. 912VH:I t'%r‘H Rt

20 This assay shows the rcsu!ts of an- ELISA performed according to the

protocol set forth in the First Assay, above, wherein a parnal core protein was combined
with the EN-80-1 (NSS5) protein of HCV. The partial core protein consisted of amino
acids 1 through 120, and was a gift from the Development Center of Biotechnology
(DCB) in Taiwan.
25 Sample source I: G235 was a GPT abnormal sample, which was anti-
HCV antibody negative and was collected from the Taipei blood donation center.
Sample source II: G614 and G615 were anti-HCV positive samples and

were purchased from the U.S.A.
30 ' . TABLE 13 :

Sample . EN-80-1 partial core | EN-80-1 +

Eanial core
F='=—~=__g ——— e e e s

G235 0.002@ 0.082 0.078

G614 0.004 1.142 1.243

G615 0.000 1.332 1.430

@: Absorbance at 492 om.



N89™ 336X 0. 083 > 2.0 > 2.0 > 2.0 1.918 > 2.0 >
2.0 ‘WO 961386745 X 0. 040 1.301 0.794 1.671  POTAIS86/08112) 321
1: 694 N12 25X 0.019 1.848 > 2.0 >2.0 0.676 > 2.0
> 2.0 WD 96/ 38474

PCT/ US96/ 08112 61 62

50X 0.013 0.775 0. 898 1. 587 0.278 1.297 0. 966
100X 0. 009 0. 333 0. 317 0. 566 0. 092 0. 390 0. 435
N302 168X 0.18 >

> 2.0 336§he data “‘(z)r "g‘?sn dgm‘%’%%‘f that w'%"q% partial ‘%’ gi ino ‘f%éao
>2.0 >} tirough 120) and EN-§0} yproteins wege gaated togetherpthe absosbance at 492 gmg29
0.612 0. 89f5antt-HCV ofitive samp les wadrot symergis ic. No c&bzd%f’&xve intérdefidn between

0. 069 0.077 0.0 f fh{cv . 100
0.208 0. 1B3ftial core gnd NS5 P'°'6"'i Z - 0. 169 N209

0. 023 §. 033 0. 054 0. 036 0. 037 0. 045 0. 042

Sanpl e 0.01gy 9“%‘5 . 018 0. 021 0. 025 0. 028
0. 027 di luent # Ant I - HCV positive serumdiluted with sanple
di t uent . *: Absofblect4 gonirgpnthe above-presented fegnlts apd sagws an(enzyme

Tris-HC pH: o anti-
S mﬁseu&n&{&sgaly%p%&l 4P the @¥tedtino M%EE:IXT am/%odxes Ssiig Nparidh &ré

The tentn acEy Sl ansipesn which is AmHCY Ramgal sore antien lgvinge molecular wygiekt of

H V gag po ottbdut i, ODOndulm lapmesisaied chy électrophoresisthroughtan SBS<polyatiytamide

f :
bresence of il sprd dpplalidyel 'é‘é MR e digjor an HCY ponsucaural
f ust6n prot epmtm@iSﬁ,sthcd?N#@- mg;ntmssﬁlabpv@gnﬁn samples for the assay were
[err]-gal act ggi flese @niblés nos. N8| N%?de m@mﬁ NG022andLanilBENV ﬁégahaaved

B%?Z?npﬁid(siﬁwlsié”oség% e Al oo

and was @t i dndesl720hevithMo. IMSTrsHCLpH Tme-l-po 2) wwh Mdeﬁrdrom bovias serymyd %

purified r r
non- gl ycosyl a§AdﬂR %econgJsé seflnf %c%ﬁinant u5| "?gélzﬁ&?orr%ursl \Sale nga the
am no-t erm rmonaqlqghemtx- bumare r igG-HRPEY: tconjugatse SOlUthIl,( 311cq1nb1naponus\e@ the

1021 Aol e onbun O il 845 5 ki o
anti gen. TheProtein; ‘é%gﬂpér%l’ gggé“an"?ﬁ ntigeR-gavelape; RIQtein: l'J' t]@iﬂ‘
an no acols purtial cb?d padtdind ¥3,core antigencenvelope ptateinodndepartial ¢dre; ant, @) N8S,

And Human Retrovituses 7 us the EN-1-6 antigen
i ncl udes bot%Y Hléu‘g,ggr%%ﬁpgc}tﬁﬁhg}dlpgaﬁ%é%o and the am no-term nal

The following results were obtained:

Table 14

Sample NS5 core-env core NS5 + NS5 + core + NS5 +

N8 50X@  0.098* 1.009 0.952 >20  0.535 >20 >20
100X 0.047 0.473 0.400 0.869 0.228 0.781 0.781

N81 336X 0.018 1.572 1.778 >20 0.696 >2.0 >20
672X 0.019 0.697 0.633 0.742 0.344 0.912 0.982

N89 336X 0.083 >20 >20 >20 1.918 >20 >2.0
672X 0.040 1.301 0.794 1.671 0.589 1.321 1.694

S . s — s s o P T . — ———— — T ——— — . S —— S ———— S S ———

Niz 25X 0.019 1.848 >2.0 >2.0 0.676 >2.0 >20
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of gpgzl 2'E?'heT p’EDotoglln7 Eged %ED mi[%gE]gqusay was purrﬂ §8 @PEWEU%%H to great ePr 33
t han 90% purity and was non-gl ycosyl at ed. WO 96/ 38474
PCT/-US96/ 08VQ 96/38474 PGHUS6/08112
The positive sanples for the assay were obtained fromclinically proven
W/ positive human beings, therefore were proven anti-H V-1 anti body
positive sera, and were nunbered T1, , 13, T4, T5, T6, P1, P2 and
P3. The control sanple was nunbered NC and was an anti-H V-1 anti body
negative serum The sanples were 5 assayed in mcrotiter wells with a
nonocl onal anti-human | gG HRPO con B%?t solution, in conbination with

the foll owing anti §8fs or OdHdi nat of 0888 i ged87a, ) 0278 £N1253 antqgﬁﬁl
(1 [err]g/m, 0.1 1), 6 an n ( rr] / wel
and, C 1 g dR08T, Lodte) Bis® M0sPrr, pseR 1 Hke 0 GBp) niddss

ThefolIOWIngm@ﬁulltsxwereoqlstalneﬁzolo >20 >20 >20 >20 >20

Tabl e 15 Sanpl e H V gag H V env

HV gag + 336X p10078 1161  1.86843 G645 1660 0.9420  >2.0
1. 586 " p2 Q. 031 0. 698

1 142 §57X 0046 0495 (1819 0.829 @gg.z 0805 1025
0.468  TIIo- TI" 2R F, 57 oy ~Epm——
T ooy N202 000" 70,043 obsld’, 4069 0019 ?) o 0.081 %fcf_’)-s__
T2 72X N203 0.-000  g3100 02080 4(b7124 0.185 0011@44 0.189  0.169
T3 8X e 0000220350 SR sy~ T S St
T4 648X N209 0.001 0,023 00330 319054 0.036 oco:wss 0.045  0.042
T5 Q2X ~  ==—=- -©0-000- P m e - -
T6 72X Sampleg. 005  0.018 00280 56}9018 0.021 0(92-599 0.028 0.027
NC diluent$. 019 0. 028 0. 030

NC 4X ~ —=—=- TUI2" OB 0y At T OP5 = — =

@ t he absogmpha es diluted with sanple
[ @b Anil- }?év%%gﬂ%?%‘lned“fgdl J‘%{'ﬂpes surprisingly, that

di | uent.

cyner st c i GRS SOV, 0 Retvest A G L SB0,Aen

pr ot ei n.

el event h a%say W%I%&%ﬂ4m@§§§ﬁ’9‘“ﬁl rected to the use of

X. TENTH ASSAY
The tenth assay was an enzyme immunoassay directed to the use of an
HIV gag protein in combination with an HIV env protein to detect the presence of anti-
10 HIV-! antibodies in human sera. '
The antigens used for the assay were as follows: First, a recombinant
fusion protein comprising the amino-terminal ﬁ'agment of P-galactosidase (377 a.a.)
fused to gag-17 (a.a. 15-132) followed by gag p24 (a.a. 133-363) followed by gag p15
(a.a. 364-437). This protein had a Mw of 92.8 kDa, 831 a.a. (including spacer amino
15. acids), and was eutitled the EN-I-5 antigen. The protein used for the assay was purified
from E. coli to greater than 90% purity and was non-glycosylated. Second, a
recombinant fusion protein comprising the amino-terminal fragment of B-galactosidase
(311 a.a.) fused to amino acids 474-863 of env, i.e, gp160. This protein had 2 Mw 80.7
kDa; 705 a.a. (including spacer amino acids), and was entitled the EN-I-6 antigen. The
20 envelope cleavage site within gp160 is found between amino acids nos. 491 and 492,
according to Ratner et al., Aids Res. And Human Retroviruses 3(1):57-69, 1987. Thus
the EN-I-6 antigen iacludes both the carboxyl-terminal of gp120 and the amino-terminal
of gp41. The protein used for the assay was purified from E. coli to greater than 90%
purity and was non-glycosylated.



thre H V env rote| n in conbination with other, second proteins to detect
t he presé‘ﬁ% 8474 of anti-H V-1 antibodies in hurran sera. PCT/Y608I138474
RCI/ US96/ 08112 64

The antigens used for the assay were an H 'V env protein (the EN-1-6
antigen, described above), an HCV NS5 prai3ein (the EN-80-1 antigen,

descri bed above) and an HCV core-like antigen-adjacent protein (the
EN-80-2 antigen, also described above) The positive sanples for the

assay were Tl T2, T3 , Qs?f t

posi %/I ve se and t hﬁ -(:Egl?\o :n-gllea%m efg wer e g'gy@ﬂgﬁ% k‘ro'?ﬂ ﬁ‘géﬁlﬂglééggg%nd
N637, whi chHid: Rositivs bysesn bﬁﬁ%ﬁg‘?’ WETS, BFQVSB Aptirkir  antibedy: positive sera,
The sanpl es and were aamperddi T1, (T2; T3, iT4 T6, mmmna PO IEHE éuhivol adthple was

B sy R e Cﬁ?é@%&éfé”s J

al so set 5f opssayed, iramicsotiter wells with a monoclonal anu-human IgG:HRPO conjugate

Tabl e 16 luti mbi foll
cor e-eny solu on, in combination with the following ehksﬁr %ombmauons txr%/ens lig/Hl Vv

COr e e e (i ghy 0 DN b N S (1 gt A snio’

. 930 ¢.) EN-0-3%nd En-I-6 (batBX ug/ml, antigens)0Qnil/well). 0. 599 0. 460
. 679 0.048 X 055 0.278 0.213
314 0.039 . “ﬁ&'&"aﬁ‘g“’s"‘m"“"@‘%ﬁ"i‘i 0. 092 0, 097
.110 10 0. 069 T2 24X 0. 048 0. 876 0.512
. 947 o 026 72X Tabi .1352 0.520 0.377
697 216Xy . 0.22 . 0.191
g\aﬂ o %Pl% Sanpl e - 828 0. 069 Y €OV 0.05}Y 88+ o 029
. 040 0 -B47———— BHaent————— e - SV 0,029 EIVEW _ 0 503
. 492 0. 579 0. 8X 0.02 0.374
1319 o.ﬁis o fpke 24x 0942 0_02§58_6 0.170
. 138 0. 182 0. 08031 Ne26 0.698 0. 065 1.142 0.079
. 073 0. 391 0.QU19 T4 72X g342 0. 031) 468 1. 424
. 293 1. gg 0.08 216X 0.051 1. 065
. 008 1. 4X # 0. 7 6480957 (. 031.520 0.724
.64l 0. T332X 0.09W0 N634  0.440 0. 0760.863 0. 054
. 059 0. 0. T5 24X 0.02 0.518
423 O.é’gézx 0. b@o 72x 0-407 0. 015544 0. 262
. 204 0. 738X 0. 690 216X.350 0. 0101548 0. 094
074 0. §9443X 0.9%61 N632  g310 0. 034y 488 0.036
. 053 0. 0.Q5 T6 24X 0.021 0. 864
283 1 B3d2x ) 0.227 0.353

| T6 72X 0.005 0.560 0.799
( NC 0.019 0.028 0.030
o NC 4X 0.012 0.027 0.025

@:  the absorbance of 492nm.
#: samples diluted with sample diluent.

Table 15 indicates, surprisingly, that synergistic interactions are found
between an HIV-1 gag and env protein.
15
XI. ELEVENTH ASSAY
The eleventh assay was an enzyme immunoassay directed to the use of
the HIV env protein in combination with other, second proteins to detect the presence
of anti-HIV-1 antibodies in human sera.
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PCT/ US96/ Q%Jggm _ 65
HCM- NS5 474 HCV core-env Sanpl e$CTUSI6N8110y/
NS5 H 'V env H 'V env & HV env HCV core-env

72X 0.018 0.523 0.475 0. 659

0. 015 216X 0. 016 g4 0.272 0. 202

0. 284 0. 026 N637 0.051 0. 050
0.042 . 0. 052 0.072 @ Anti-H V-1 positive

sanples diluted with s | e diluent, £O. i s- HC : .

S Lorr] 0 2 wi th 400 NESSESESH oA 8 B ey g Y amy prvrsin ahe ENrlp
Absor bance atantigén, nescribed. above) an HCV NS5 protein (the ENi@04l antigen,tdescrititidabbee)
that the HV | ons
Wi th a secon a:{)gﬁ]\?cglém ar t Paﬁe syr‘#}regeims lscr:ljlxr[ftsg?zactl% ta"nat&r'ms een
shewn with mbomv The positive pamples ﬁrdh%étsgxéwaﬂdvéfz 4, 15 and;T6, which
THE_PRCDUGT! GhireFanbithVE1 QiibodNFbéiR) 26 Taad e @firol samp les were N639, N626,

Agi nst | LE'F/”I@&A@ and Ne3?, which were ang HOY i 7Y T

anti gen-envel ope pr ot ei Theaszinplésowere assayed in misRBiterowslls withua aionp:bhelj antiser e
pr oduced acce| glq.hg t tidnd |
nonocl onal ant g?es JIp &Hﬂgl Clﬁhﬂﬁﬁ%ﬂ%tﬁ?ﬁmﬁnsorwui@?ammn?g?

the purifiedfQmh Wsmaéblﬁliﬁoe'%hearsm#we@%aﬁﬁ@sd@ f&h&rﬂw“rﬁakkdi%th an

adj uvant ;10and t.hen the spleen celfhblewsre fused with nouse

nyel gma cells (FO cells | i ne) usi NGHCV NSS & N pol yet hy,ji@{)@mgu‘gol to form
hybr1 doma ceg The des%-ﬁsones RRPENC! NG ‘_ @ Jn@

nonocl onal aFf . 3
produced by 13 24xl hybrl anoasecl ones (:833pr epar e@édzn one entmdl rrent obogsne
i nvention, a hypridom cl ope was desi gnated EN-8Q-1-99.
THE USE OF AN CORE- LI KBOARITI GEN- ARFRCENT P N TO 0679 0.048
| NDUCE AN | MVUNG §3ESPONSE' 9,055 20 0278 o3  Adm pisghrati on §pzd\n
HCV Cor e- Li €en- Ad] acen rotern A Core
anti gen- envelN§38 protein (@:ﬂﬂm 2) w09 i ni st £09 0.110 0.069
i ntranuscul aﬁ-byz,b? | CR m cgoag ©- 8 wqpé% of age s'll'?e f| rsto§q§n n| stragp9d
boost and sanpl’ing schedul'e was as f0l
Negative Contrdl2Xyoup: (I®Oss. 0-10580 0-2) 0377 0.697 0.03Day
0: no i ation. _ Day 13 1st
bi eedi ng MR 0.069 50.228, 0191, 0284 0,037
Sample . 0.069 0.052 .0.029 0.040 0.047
Diluent | 5 |
O T3 4X 10.029 0.503 10,492 0.579 0.030
8X - 0.023 0.374 0.319 0.443 0.030
24X 0.023 0.170 0.138 0.187 0.024
N626 0.065 0.079 0.073 0.101 0.094
T4 72X 0.031 1.424 1.293 1.666 -0.084
216X 0.051 1.065 1.008 1.259 0.109
648X 0.035 0.724 0.641 0.233 0.099
N634 0.076 0.054 0.059 0.108 0.155
TS5 24X -0.021 0.518 0.423 0.556 0.016
72X 0.016 0.262 0.204 0.297 0.006
216X 0.014 0.094 0.074 0.094 0.017
N632 0.034 0.036 0.053 0.041 0.051

T6é 24X 0.021 0.864 0.783 1.048 0.023
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Test Goup 1: (IDnos. 1-1, 1-2, 1-3, 1-4, 1-5 and 1-6)

Day O: 50 [err] g/ nouse of EN-80-2 protein using conplete Freund' s
adj uvant (CFA) (Gaithersburg, MD, USA, 208%¥7). 5 Day 13:
1st bl eedi ng Day 28: 2nd bl eedi ng

Day 39: 3rd bl eedi ng Test Group 2: (ID nos. 2-1,
2-2, 2-3, 2-4, 2-5 and 2-6) 10 HCVNS5& Day O: HCVcoresov

[ err] g/ nouseSamipldsN- 80- 2 BHIGN NBA _usi ndiVcewp| et ¢ HVenwd' s & HIV env HCVcore-euv

adj uvant (CFA), BCO. Day 13; 1st __hoost, 80
[err] g/ nouse ofng\k 80- 2 pr%?bq n usi ng? 523 : %)'475 ?’rﬁégnpl et e

Freund' s adj uvagx(! FA), a.ersfrom GogER (Gai t hgrapkur g, 0.284 0.026
MD, USA, 2087 /) I5 p: st Dbl eedrn

20.
Day 39: N637 b| eedj ng 0.051 08/50 18042y 0y)p 30.05ED nos 8.072

3-2, 3-3, 3- uvesa:n wgﬁem it M TRHCL, pH:
Lor 1o e e e

[ err] g/ mouses-0f EnNbSStbanderad4e2 amuisi ng I nconpl ete
Freund' s adj uvant (I FA). 4 BCO Day 28: 2nd boost,

with 80 [err]g/ nmouse.of EN-80-2 protein, in_PBS Day 39:
1st bl eeding 25 1&hese wl@dpdme@atmmmm@rmmawﬁﬁ@mw&%e
Adm ni strat |.o The

Th&" pr esence™ r%'g' a5 nd %weﬁgrsr?%‘%geﬁgtggi Eﬂ%ﬁigﬂ??nt?ﬁgﬁfﬁm

det®r'm ned mmtmamdrmmmaﬂuﬁcﬁs&mv&i mlar to those descri bed
. above. In the first EIA a rat anti-nouse: HRPO conj ugate was added to

‘the wells of a mcrotiter plate that had been coated a core
anti gen- egvel ope PHRIFRODUCTIONDF MONDCLONAL ANTIBODIESFO APTORERPO
conjugate. The results of thﬁmrﬁﬁTﬁ';ﬁNaAﬁJimlﬁi@'gFm Tabl e 17.

35
' 14.  Preparation of Antibodies Against HCV
Antibodies against unprocessed core antigen-envelope protein and the
NSS nonstructural protein were produced according to a standard procedure for
10 producing monoclonal antibodies. In particular, a BALB/c mouse was immunized with
the purified proteins described above in Examples 2 and 10 mixed with an adjuvant; and
then the spleen cells were fused with mouse myeloma cells (FO cells line) using
polyethylene glycol to form hybridoma cells. The desired clones producing desired
monoclonal antibodies was obtained by screening the titer of the antibodies produced by
Qg\/ 15 the hybridoma clones so prepared. In one embodiment of the invention, a hybridoma
clone was designated EN-80-1-99.

THE USE OF AN HCV CORE-LIKE ANTIGEN-ADJACENT PROTEIN TO

20 INDUCE AN IMMUNE RESPONSE

15. inistration Of \'A -Li igen-Adjacent Protein

A core antigen-envelope protein (EN-80-2) was administered
intramuscularly to ICR mice at 6-8 weeks of age. The first administration, boost and
sampling schedule was as follows: |

25
Negative Control Group: (ID nos. 0-1 and 0-2)
Day 0: no immunization.
Day 13: Lst bleeding

Day 28: 2nd bleeding
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Negati ve ¢ I - 0-1 50X@ - 0. 141# 160
% QPb0@hga7a = 30X o 88 " 5C6‘IU596108192
N. D. : 2500X 0.008 ° 0. 025
N. D. : 12500X 0. %(20 0. 010
N. D. WO 96/ 38474
PCT/ US96/ 0l 812 . 67
62500X 0. 000 00 12 N D. : 0-2
50X 0. 188 0. 16
500X 0. 048 Test Grogp @).56]) nos. 1-1, 1-2, l-qulfj 1-5 and 1-6)
2500X 0. 000 . Day0: 0. 03®ug/mouse of EN-8Q-2Dprotein using complete Freund’s
12500% 0. 000 adjuvant (GFADJ(BEmthersburg, MD, usaozosw)
62500X $ 0. 000, Day 13: 0. DR 9Bleeding G oup 1:
1-1" 50X %52%: 2nd bleedmgN D. N. D.
500X 0.144 * Day 39: [%rd bleeding N. D.
2500X 0.018 ; ND.
é3288§ 0 0088 0 Test Group 2: nos. 2-1, 2-2, 2-3, ng-s and 2-6)
50X 10 o 257 * Day0: 5 o pg/mouse of EN-80-2,pretein using complete greund’
500X 0. 062 adjuvant (CF\) GIBEGR. > 2.0
2500X 0. 004 Day 13:0. 1871st Gogx3 with 80 pg/rs@Be of EN—SO—Z protein using
12500X 0. 000 incomplet@. Kr2ind’ O adjitant (IFA), @lsb3R6m GIBCO (Gaithersburg,
62500X 0. 000 MD, US!Q-20W)[ 0.018 0. 027 1-3
gg?)(x 15 8 (%zllg* Day 28: >02-ﬁtbleeding m B
2500X o600 Dayds: O Fidplecding N. D.
S 200X 0000, Test Group 3: JTH3Rs. 3-1, 3-2, 3-3, 4D3-5 and 3-6) y
50X 0. 259+ Day0: - o FOugimouss of EN-SQ-Znggtem using complete Freund's
500X 20 0.050 adjuvaml(Cgs‘éJ GIBCQ. >2.0 -
2500X 0. 002 Day 13: 0. 348 st bBodh0®ith 80 uf/ngle of EN-80-2 protein using
12500X 0. 000. incomplet® Freb@d'8 a8fasant (IFA), GIBCA3
62500X 0.000  pay28: 0. 0QA4Bo0Es with 80 ug/rhbuie 3f EN-80-2 protein, in PBS,
Day 39: 1st bleeding
25 :
16. jon h ne R n B Admipistrati

Core Antigen-Envelope Protein -

W, The presence or absence of an immune response in the test animals was
30 determined using two enzyme immunoassays (EIAs) similar to those described above.

In the first EIA, a rat anti-mouse:HRPO conjugate was added to the wells of a

microtiter plate that had been coated a core antigen-envelc;pe protein (EN-80-2) along

with a rat anti-mouse:HRPO conjugate. The results of the first EIA are shown below in

Table 17.
35
Table 17
Sample ID Day 13 Day 28 Day 39
Negative control:

0-1 50X @ 0.141 # 0.160 ND.$

500X 0.058 0.060 N.D.

2500X 0.008 0.025 N.D.

12500X 0.000 . 0.010 N.D.



1.5 50X
500X WwW@96/3847 111 *
2500X 0. 010
12500X 0. 000
62500X 0. 000
50X 0. 443
500X 0.161 *
2500X 0.026
12500X 0. 000
62500X 043 000
24 50X
500X
2500X
12500X
62500X .
50X Group 1:
500X =
2500X 1-1
12500X
PCT/ US96/ 08112
62500X
50X
- 508X 1-2
| 2580X
' 12500X
62500X
50X
500x 1-3
2500X
- 12500X
62500X
50x
1-4
1-5
G
1-6
Group 2:
2-1
22

0.580 >2.0/>2.0 .
1.774/ >2.0 1. 646
0.336/0. 471 * 0.313

0. 041 /0. 097 0. 067
0. 000/ 0. Q0 0. 021
0. 341 N. D.
0.191 * N. D.
62500X 00607 1 0.012 N. D.
50X 0&%25 0.160 m B
500X 0.
2500X > 2 ‘370Ts 2.0
soox  0- 93 . 161 31.478
*
osoox O 1566 200 o 280
0. 032/ 0.038 0. 059
0.016/0. 017 0. 022
> 2.0/> 2.0 > 2.0
>2. 0/ 2.0 2.0
ﬁ;ﬁ 1. 0??3‘ 316 N§1 158
2500 /0.267 * ND 0. 250*
12500X .
0.0 0. 063 5. 061
62500X 05 %84 N.D'
50X 00.259;* >2.0
500X 00 0.976
2500X g 0 0.187
12500X 3 0.023/0.
62500X > 2 L5 0 0.000/ 0 5 0
50X > 2.028B% 0 >2:4’2.0
500X (0.9000421. 209 0.434 %94
2500X 0, 19990 232 + 005} 154
12500X o o 0.058 99008 57
62500X 1 0.000 55
50X 0.259 * >20/>20
500X 0.050 1.882/> 2.0
2500X 0.002 0.348/0.506 * _
12500X 0.000 0.048 /0.098 .
62500X 0.000 0.000/0.037
50X 0.580 >20/>20
500X 0.111* 1.774/>20
2500X 0.010 0.336/0.471*
12500X 0.000 0.041/0.097
62500X 0.000 0.000/0.030
50X 0.443 0.341
500X 0.161 ¢ 0.191 %
2500X 0.026 0.071
12500X - 0.000 0.025
62500X 0.000 0.016
50X >20/>20
500X 1 0.939/1.161
2500X 0.161/0.200 ¢
12500X 0.032/70.038
62500X 0.016/0.017
50X >20/>20
500X >20/>20
2500X 1.092/71.316

12500X

0.232/0.267 *

1. 616
PCT/US96/08112

1-6

N.D.

ND.
NG 2.0
ND.
ND.

Group 2:

2-2

- WD 96/ 38474
68
2-3

>20
>20
0.886
0.163 *
0.039

1.616
1.646
0.313 ¢
0.067
0.021

N.D.
N.D.
N.D.
N.D.
N.D.

>20
1.478
0.230 *
0.059
0.022

>20
>20
1.158
0.250 ¢
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500X ;
2500X  * g 0.071 0. 155*
12500X WO 96/38474 0.018 0. 030 PCT/US96/08112
62500X 0. 010 0. 019 2-6
50X >2.0/ >2.0 > 2.0
500X 1.475 / 1.780%8 1.577
2500X 0.333 / 0.383* 0. 357*
12500X : 0. 066 10. 080 . 0.061
62500X 62500X ) 019/ 0. 078 °'°’8.’8§é ) Goup 3
3-1 50x 2.3 s0X 0.544 > &DO

| - ND.
500X 500X s0.3217 D
2500X 3500X £ Q028 :.D
12500X 12500X g" 47 ND.
62500X 62500X 0 D a5
50X 24 " 50X >29/220 >2.0500X
> 2.0 ' 5002500X _ >20/>20 >2.0
1.032 25008 2500X 0.909 / 1.209 0.794
0. 195* 12500X 62500X 0.177/0232° 0.156 %
0. 053 3-3  62500X50X 0.037/0.058 0.051
> 2.0 500X 1.860 >2.0

. 50X
1.814 25 x2500X 0379 * 0.836
0. 312* 2500%2500X 0.071 0.155*
0. Q60. 125008500X  0.018 0.030
0.0 3-4  62500X50X 0010 0.019
>2.0 00X >20/>20 >2.0
> 2.0 24 55O§2500X 1475 /1.780 1.577
0. 895 2500%200X 0.333/0383 * 0357 *
0.181* 12500&2500X 0.066 / 0.080 0.075
0. 048 3-5 g2500x50X 0.01970.078 0.025
> 2.0 3-5 500X 2.0 2500X
> 2.0 . ~ 12500X
0. 146 * 36 50X >2.0
50X
> 2.0 WO 95Y 38474 gox >20
PCT/ US96/ 08112 2500X - >2.0
12500X L&47

322 50X :i.g
500X - -
2500X 1.032

( 0.195°
~ pratese 0053

33 o l> 821.2
500X -
2500X 0312+

12500X bopoad
62500X .

34 50X :i-g
500X .
2500X 0.895

12500X g-;z;
62500X :

3.5 50X :';’-g
500X -
2500X >2.0
12500X e

62500X 0.
>2.0

36 50X



69 500X

> 2.0 WO96/38474 ' 2500X PCT/US96/08112

> 2.0 12500X :

0.726 : 62500X

0.172 * @ Mbuse serumgpdi |l uted 50X 500X, 2500X, 12500X and
62500X with 1% BSA. #: Absorbance at 492nm

5 *:  End point of detectability. S: N.D.: Assay
not done because theresgg@s no serumfor the assay. >20

In a second EI A, a rat2seoX i - nouse: HRPO conj ugate was addec¢2toco the 10 wells
of a mcrotiter platelzstoX had been coated with the fol |l oaW26g anti gens or
cofrbi nati ons of antlgmenXa ) NSS (EN— 80-1 antlgen) b.) etie

ant i gen- envel epe—protetn (EN-80=2—anmttgenyT—c-y~partra-—core protein
(EN-80-5 antigen é‘fNSS ang.,, CO n el e.)
NS5 and partlal éorg'( gﬁe‘ig?g' %é#&&é@%n%@%"ﬁf%gﬁ#oﬂﬁh%/
partial core; .) NS5, core antigen-envel ope protein, and parti al

core. The sanpl dfs @wmmﬁm@nsecond EIA were as follows: 0-2 (50X
dituted, from day 2%8nd poirgt of dewstability. di | uted, fromday 28); 2-2 (2500X
diluted, fromd® 2§N.D. 3A§sayhfb566ﬂéhbchuseetherefwasnlockawmforthe&)y 3-4 (2500X
diluted, fromday 39); 3-5 (2500X diluted, fromday 39); 3-6 (2500X
diluted, fromday 39); and, 3-6 (12500X di | uted, fromday 39).

The results of the second EIA are shown bel o Tabl e 18.
Tabl e 18 dp #second EIA, gaat anti-mguse: ﬁ%}’rb cpppgate \xssafded tontdg -

quie/to wellS%fta microtiter platé Rhat had been coated with the following antigensc@fe- env
co

cor e- env Sombit en‘\é'ﬁtqft:f‘g{‘%%'ﬁt NS5 (ENS051 antigen); b.') core apfigenzenyelope,prosin

8 8%3 (ENBD-2 antiged},@.) partial @7 protein (E29-80-5 ar@igen); d9(0N¥SS and core antig@eSZ ,
0. 004 Qm%i%pggoro&!rg jeé (}gss Qmpﬁﬁ'g%l cote 81%8&5, f. )Q:.ogé.L gnt¥en-en@lggp ptotein 5,%% ox

' Group || | partial cage;jand, g.) NS5, core antigeyggvelope proteis gnd pagsiahegre. Thg samples

- 0.00915 {isedlig the sbcohdEIA wededfolows: 0-3(80X diluted, from day 28 @32 (500X 0. 220

0. 007 Qil %ei from %aé') 9@) 2-2 &5{)3& ddute%, %'om day 28); 3-1 (12500X diluted, from day
: 39); 3-4 (2500X diluted, from day 39); 3-5 (2500X diluted, from day 39); 3-6 (2500X

diluted, from day 39); and, 3-6 (12500X diluted, from day 39).
The results of the second EIA are shown below in Table 18.

20
Table 18
(‘\_/ Sample NS5 coreenv core NS5+ NS5+  core+ NS5 +
: core-env  core coreenv  core+
core-env
Negative control:
0-2 50X 0.013@ 0.024 0.025 0.026 0.020 0.027 0.029
0-2 500X 0.008 0.010 0.011 0.014 0.014 0.022 0.019
Group II: _
2-2 0.004 0.398 0.007 0.489 0.009 0.313 0.388
2500X
Group [I:
3-1 0.002 0.506 0.009 0.760 0.009 0.513 0.472
12500X

- 34 0.003 0.220 0.007 0.344 0.006 0.192 0.227



—OB- : : 6031 P.
e 9@9"3 327947 WED 05:20 PH  SEED _ﬂND BERRY | FAX NO. 206682
PCT/ US96/ 08112 _ 70 2500X
3-5 wo 96/38474 0- 003 0.705 0. 007 1.168 . 0. 00BCT/USHH/EGL2
0. 747 2500X 3-6 0. 005 0.693 0. 005 1.012
0.008 0.542 0. 704 2500X 3-6 0. 005 0.144
0. 008 0.224  0.009 0.126 0.1340  12500X @
Absor bance at 492 nm WD 96/ 38474
PCT/ US96/ 08112 71

Cl ai nms _ 1. A positive-st randed RNA virus-derived

S 2%00X . - > :
conposi tion“onprising the foll ow ng: a) an i sggat eq).m.,
pot ypept i de sconpri sing a pmestiveodes ande@ORNA ¥ilfls c89% | 98%nt i gén
protein joingghyto an am no-term nal portion of an adjacent nucleic acid
region of said positive-stranded RNA virus jin u ces f or rg.sgpher e fo4
saj d amino-tyg m nal porti &M8f sal@%djal nug{%fc a?i%gs region is sized
such that sasobXol ypepti de has an epitopi-c configuration specific to an
unprocessed core-1|ike-adjacent nucleic agisgh ' €Jip39s Of Dol 0.126 0.134
posi tive-striadmded RNA vi r,l?s","sand 0154 Globs by an isol ated
nonst ruct ur af25¥¥ot ei n of sai d positiyve-stranded -RNA- it m—me=————===="

5 e

The compdsition of claim1l wherein said positive-stranded RNA virus
@: Absorbance at 492nm.

37



| ssel ected fromthe grou ogavi ri dae, Coronaviridae,

Ret r ovi r i d%O 6384H navi r i m‘ mﬁmﬁnmn““[e and Fl avi vi ri daePCT/US96/08112

3., The conposition of ckarem er @l n*sai d positive-stranded RNA virus
is selected fromthe group consisting of Human | munodeficiency virus (H V)
and Human T- cell Leukem a virus (HTLV). 4. The
conposition of claim 1 wherein said i soI at ed pol ypeptide is produced by a
sui tabl e prokaryotic host cell. 5. The conposition of
claim 1 wherein said isolated pol ypept¢cHind S produced by a eukaryotic host
cell that is unable to process said isolated pol ypept i de.

6. A net hod of makl ng a conpositi conpr | si nmul tipl e pol ypept.i des
obt ai ned from a posilti veAstPOsHY Eﬂ"ﬂ&q "“'E&Hﬁ‘?‘f i RYMPPSItIgN, CoWRFising th

;steps ~ following: aél introducing into a first _hgst celllaflrst_
Tebl at ed pol ypept | 4B compP eiib poRate faiibinl § oBFkive iy 1OVE ViGH BE- "

“anti gen plike aitigen qmnem jomed to aniamino-termingh porsiontdfan adjacent mutfeic acid region of c

wherein sal d am no-term nal, por{ion of j acent nucl el egion is

si zed suctiid rdfjacent; aucleicy acid reglom is; sizad csuch othat saidn pp mdeohawecmm 0

an unpr ocaﬁﬁgdrmhesdebiﬁe tljanC iiprodessed | orélikeladjctn® muefeics atid region of said
i ncubating said first host

p03|t|ve trand b)
cel | und %Eaf‘g%lﬁkﬁﬁ?’gfﬁ gnqor sai d expression vector to produce said

aci d regi gy phsih-stranaed mfﬁvﬁai AABrodENAd iR ﬁé:vuepewwa Ccaggfngr rtion of

pol ypept i de an isolated nonstructural protein of said positive-stranded RNA vir@heet
Ha Been Repl aced WO 96/ 38474
S96/ 08112

c) purifying sai & pol e sempesitign ﬁf&'ﬂ‘ﬂé ‘ahqsammdeeps&m%@ﬁf%wﬂhww
- d) | ntigogeledted fromO the S groupd donsistinge!of Topavifidse, € 0k GEViridae,Y Rdtfviridae,

capabl e f ex SSi cl ei, e, aci. d nDIecuIe encodi ng an i sol at ed
nonstruct ﬁwg?%ﬁ%%ﬁP"Eﬁfaﬂdﬁkgv? 438, st r anded RNA vi r us,
e) i ncubating said second host cell under conditions suitable for said

nucleic acid nol eCUke to rucyxgrssgﬁaﬂéflaﬁﬂﬁbw&ér%%ggﬁ&tﬁ)e-'}m?deddRNA virus

f) purifying said nons rotein to provi
nonst r uctiselected fromethg groupicansisting of Human Immunodeﬁcxency v1rus (HIV) and Human T-

cell Leukemia virus (HTLV).

: 4. The composition of claim 1 wherein said isolated polypeptide is
produced by a suitable prokaryotic host cell.

’_ 5. The composition of claim 1 wherein said isolated polypeptide is
& produced by a eukaryotic host cell that is unable to process said isolated polypeptide.

6. A method of making a composition comprising multiple polypeptides
obtained from a positive-stranded RNA virus, comprising the following steps:
a) introducing into a first host cell a first expression vector capable of

expressing a nucleic acid molecule encoding an isolated polypeptide comprising a positive-
stranded RNA virus core-like antigen protein joined to an amino-terminal portion of an
adjacent nucleic acid region of said positive-stranded RNA virus in unprocessed form, wherein
said amino-terminal portion of said adjacent nucleic acid region is sized such that said
polypeptide has an epitopic configuration specific to an unprocessed core-like-adjacent nucleic
acid region of said positive-stranded RNA virus,

b) incubating said first host cell under conditions suitable for said
expression vector to produce said polypeptide,

This Sheet Has Been Replaced
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g) >conbining said purified polypeptide and said puri

protein t r ai- d conpositioft—————— 7. A net hod of making
a’cenposi Bf’éﬁs%ri i bl peptides obtained fr&QEAIS6/08112
posi tive-stranded Rd,"ﬂllm,'mm”ﬂ!%g the follow ng steps:
a) I ntroduci ng i ntd acthost celd "an expression vector capabl e of

expressing a first nucleic acid nolecul?2 encoding an isol ated pol ypepti de

conprising a positive-stranded RNA virus core-like antigen protein joined

to-an am no-term nal portion of an adjacent nucleic acid region of said
posi tive-stranded RYA vi purifying saidpolypeptidedo provide apraifiedrpalyriegtideriand -
termnal portion ofggsai din?r‘éh@&ﬁg?%nt&'!%lf&na HaSt &urae%'cBﬁ bfpéé&&ﬂv&v&hca%ggge q

‘'sai d pol ypeptide has an , epi.topTc con |%lijnrat|on specific to an unpro
core-| | kO SAPERSEAR $ RUFIBIC AGE MPLERNE SRC
virus, spbositieepiratied RNXaddue, al so capabl e of expressing a second protein

conprising a nonstryctural..pr.otein deri rqm.sai d posi.tive-. apded .
wirbs. ! pyimeatiig bl bhd Fogt RALRAY Ot BRI Ponud”
'sui,t abl e nbcleicagidomelepule $s produve stidnonstruputal poseisai d pol ypept i de and sai d
‘nonstructural protejn, ggxmr-ﬁn%saidnommcmm otein 1§ odidd I pSAfidl RlsBaRE: de

-and sai d nonstructuf al otel
'puri fi edPFE#B: kR Al prot ei n. 8. The met hod of claim6

cor 7 wherein said pgsiticsnbiingndiddpiRiddvpslpseptide Wl el putifiedn Aonstradtorp
consi st i nﬁ, of tTﬁ%?r\é' Y gél‘% Coénonaw ridae, Retroviridae, Picornaviridae,
| Cali ci vi PIUER faéQn P?.%té . 9. A conposition

8s3n dsolgseds inopspauctyral RrRtEinRRfA said

to provide purified polypeptide and a

conprising an isolated, substantially conplete, unprocessed polyproteirr

™ 2 PoS e ot e linod b kAl eddpipl el kBl polypeprides
) if 4 8N4 vigus fempisra s felloripe sel o an

am _n?_- term nal dpgr Ts'yon Qhtreduciy imeu“ﬁosmmldaaie&pﬁeéish vag:broa;;_@%le&ajtfbres{sing; |
OoSItlvegsSlrande ; Lrks |0 . Uunprogc orm.ywnerel n.sal no- na
Por i on B SARAe g Ak st hn BRRRA e P S Batde P et

WO 96/ 38RIRA virus core-like antigen protein joined to an amino-terminal portion of an adjacent nucleic
PCT/ US%W%O;: of said positive-stranded RNA virus in ung_r?c_essed form, wherein said afino-
|

. pol ypept i de, has an epi t.opi,c configurafjon, spe I C 0, an unprocesse
core-1i ETRaRL Pt 4 S7id eacent DyEIE APifeBion ot Saesh S St Spd RURERY fesran
i virus, bepiegic configanatiol spedifid toadnunprocessed core-like-adjacent nhidleic ackhegivmngfaaidt i on

posi 11 v b aeR AR s d AP HHAF aBL AR o, orestle®s second

12, Arprateimgomprisieg @ ndestoisturaliprofeinglepved fromsaidipositivestrarded RINAYINg, a

b) incubating said host cell under conditions suitable for said expression
vector to produce said polypeptide and said nonstructural protein, and
\_ c) purifying said polypeptide and said nonstructural protein to provide a

purified polypeptide and a purified nonstrucrural protein. - -

8. The method of claim 6 or 7 wherein said positive-stranded RNA vinis
is selected from the group consisting of Togaviridae, Coronaviridae, Retrovindae,
Picomaviridae, Caliciviridae and Flaviviridae.

9. A composition 'comprising an isolated, substantially complete,
unprocessed polyprotein from a positive-stranded RNA virus bound to a solid substrate.

10. A composition comprising an isolated polypeptide comprising a
positive-stranded RNA virus core-like antigen protein joined to an amino-terminal portion of
an adjacent nucleic acid region of said positive-stranded RNA virus in unprocessed form,
wherein said amino-terminal portion of said adiacent nucleic acid region is sized such that said
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samplse, conpri si ng; | a) providing an isol ated pol ypeptide
conpr i H0384%4% s ﬂll{“m“" mmmlm Vi rus core-1ike anPCEAISI@R2I n
joined to an am no~tekm nalw part xon of an adjacent nucleic acid region of
sal d positive-stranded RNA virus in. unprocessed form wherein said

am no-term nal portion of said adjscent nucleic acid region is sized
such that said pol ypeptide has an epﬁ opi ¢ configuration specific to an.
unprocessed core-like-adjacent nucleic acid region of said
positive-styanded RNA virus . . b ontagjiing said isolated
pol y pRPYPERSids;has aq spoRis rpRfigurating, spegificita Wm“)s i@aﬁfl@&a%ac% pucleie; e
suf f i adidnégidroof said positiverstegided RN A vivus) Botral wraesotid sobstmtant | bodi es

specific for said positive-stranded RNA virus present in said sanple, to

_provide an anti body- bound, pol ypepti de, and .. c) .
~detecting said ddti bothe-9ospagition|of stam LA Surthes qompesiag s fengeeatural protgin t hat

- saj d gPHR Posvi-sttdided RNA virGs béundrtd aaidSDif sibstrste. _ _ 13.

i An assay for the detection of a positive-stranded RNA virus in a sanpl e,

. conprising: a) providing an isol ated pol ypeptide conprising an isol ated,
“substantially 12confAmretassayufour the edesentiop odfy p rpassitive-strandeda RINA i wiruseinsd r anded
- RNA vj s g b) contacting said isolated polypeptide with
. sai d %?’ecoﬂ)&lgrngéond_i tions suitable and for a tinme sufficient for said
~pol ypeptide to B) pepviding ae isolatedhpalypaptie eemprising 2 ppsitiye-pranided RNA tirus
- posi tb&%ﬂ&krﬁﬁ%&q prORin jdikéd 86 QR Cithinb Rerfrivall poRioH Of ahOadjacant Qfcleie #4y | body-
. bound polwpt de, .and .. c% e&ktat ecti,n .sal.g anti body- pound
pofy pEsgian . said ositsr sranded BRVA Vi inprorsised forg, whetein svid amine-
po &H’pmﬁoﬁ fof asid exdjacbift nucleicsacid region is sized such that saidlgolypeptide has amypitdpic! ai m
12 Or::;'x%,g“%ﬁ ELn P L S Tileocad: Jerakefd: - braviding a
~nonstructura Iﬂp%%te nw_(’)f S%Ingro&ejsgf i SPES glfﬁaadﬁ%cgaélglﬁkﬁég\g/?r ?g%'glfgdiaiyo said
sol i dpesitersteanded RNA virus, _ b) in step b), contacting said
nonst ruct ural pb?td%hfhc%é mamaiséaas@?b@pemﬂermh SIN Sdrhple "EndRk | donlikiBnand f or
n

atinme,sufficj for sald. nonstr ufal .protein to bind to o r
WO 9 £an ?or a ti?ne sufficient for saliI po{ypeptldg to l(;'ind to one or more an?igocges

PCT/ Uipecifio ¥dr said positive-stranded RNA virus present in said sample, to provide an @rtibody-"0r €
ant i ' 2CJef | or said positive-stranded RNA virus present in said
i poRRREAL ank

sanp vi'de an anti body-bound positiyve-stranded RNA virus
nonstruct ural pebdeteetingsaid antibody-bound polypeptide; andstherefrom determipingithatone or

bot h @fd sudigle 86hithin® Psitivelaridel RIeRie or said antibody-bound

~nonstructural protein, and therefromdeterm ning that said sanple contains
positive-stranded RNA virus.
13.  An assay for the detection of a positive-stranded RNA virus in a

sample, comprising: _
(\_/ a) providing an isolated polypeptide comprising an isolated, substantially
" complete, unprocessed polyprotein from a positive-stranded RNA virus,

b) contacting said isolated polypeptide with said sample under conditions
suitable and for a time sufficient for said polypeptide to bind to one or more antibodies
specific for said positive-stranded RNA virus present in said sample, to provide an antibody-
bound polypeptide, and

c) detecting said antibody-bound polypeptide, and therefrom determining that
said sample contains positive-stranded RNA virus.

14.  The assay of claim 12 or 13 further comprising,

a) in step a), providing a nonstructural protein of said positive-stranded RNA
virus bound to said solid substrate,

b) in step b), contacting said nonstructural protein with said sample under
conditions suitable and for a time sufficient forcaid nonstructural nrotein to bind to one or
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15." -*The _assay of 210 Pgl mSEggl BrBt g\r] corrprl sing z(he 5%0688%@35i ndi ng said P. 39

i solated p - or said poI rotelntoa
sol 4d subs%é?gl?&“

The assay of claim 1 fpsiiz
wherein said sanple IH"HI:LM"F“” "' ;3!' sanpl e. The
assay of claim12, 13 or Lf rrprl sing, prior to said cont acting,
the step of obtaining said sanple from anpani mal . . 18. The
assay of claim 17 wherein said aninmal is a hurran bei ng. 19.

The assay of claim 12, 13 .or 14 wherein said assay is selected fromthe

ar oup. Conshtd Btivdlicd GRURLCHF ke Pt EARIE! RNA QIS (1o siidVro 2
radi oi mmunoassay, a.Ja nopy e |p|$3 an enz I'n

i nmuno- sorl!l'@ﬁ‘t-”ea-ﬁﬁv Q%WQE;UP%"'HSTWE‘F RJ@%:XV“S WV'HFFP’&] PFQ}FF“O?“

Corrple: ition assay, acyiansty €))derswng omori ot 6Dsid itibody-poghd ﬁ&slggamta}e&saa
si nul t aneou o) n_ i

assay, o 1SEBRAGRAACH Wﬂf%s@?ﬂ%ﬁoﬁﬁﬁ%ﬂ% SRR seblg cofhine
bi osensor mssary-suande dvvirusght det ecti on assay 20 The
asgay of claim 12, 13 or 14 wherein said assay is not a western bl ot assay.

21. A met hod of produci an ant b risi ng .t.he fol |l ow

a) admi ni stering fg E}gﬁ h‘f‘gﬁllﬁ% TS‘BBF’FSI Jopicis |°r§]g°ﬁ'QFL%£ said
posi ti ve- diglsted dlyBWnde, said nommcturkleprauetm, gesuidpdlyproreis @ asalid substrate.

am no-term nal portion of -an adjacent nucleic acid region of said
positive-stranded RNA virus in unprocessed form wherein said

ami no-terninal portith of Theirsayof slaimtl2nl2 jogilé whsreinsaigi nl%xssmnnm\ﬁsd
t ha{_sai d sm?épept i de has an epitopic configuration specific to an
unprocessed Core-like-adjacent nucleic acid region of said

posi tive-stranded RNA virus, and b) I sol ati ng sai d

anti bodi es to sai d ppl.ypePhe dssay of claim 12, W &6148 JdrtHer compnsmg, pnor to said
PCT/ US96/

22, An ASTIEERg the s, ofgbiaining spid sample rom an anjil 23 A

~method of producing an antibody, conprising the follow ng steps:

- a) adm ni stering fg aWﬁé‘ﬁ@ioﬁhMﬁ&é&nBﬂB!ﬂﬁﬁl isShuniBelrg. N0 an
i sol ated, substantially cenplete, unprocessed polyprotein froma

posi tive-stranded RNA virus, and b) i solating said
antibodies to said p&. ypr‘ﬂneissay of claim 12, 13 or 14 wherein said assay is selected from the

group consisting of a countercurrent immuno-electrophoresis (CIEP) assay, &
radioimmunoassay, a radioimmunoprecipitation, an enzyme-linked immuno-sorbent assay
(ELISA), a dot blot assay, an inhibition or competition assay, a sandwich assay, an
immunostick (dip-stick) assays, a simultaneous assay, an immunochromatographic assay, an
_, immunofiltration assay, a latex bead agglutinarion assay, an immunofluorescent assay,
N biosensor assay, and a low-light detection assay.

20.  The assay of claim 12, I3 or 14 wherein said assay is not a western blot
assay. o

21. A method of producing an antibody, comprising the following steps:

3) administering to an animal an isolated polypeptide comprising a
positive-stranded RNA virus core-like antigen protein joined to an amino-terminal portion of
an adjacent nucleic acid region of said positive-stranded RNA virus in unprocessed form,
wherein said amino-terminal portion of said adjacent nucleic acid region is sized such that said
polypeptide has an epitopic configuration specific to an unprocessed core-like-adjacent nucleic
acid region of said positive-stranded RNA virus, and

b) isolating said antibodies to said polypeptide. e
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247 > An anti body hNg to claim 23. . 25.
The artVPBEREE of Imﬂ W Im:"mi" Fr124 wher ei n sai d ant | BETU&sMSIE conpound
L L} s *

tbssa solid substrat+e. ¢ 26. An assay for the detection of
a positive-stranded RNA virus in a . sanple, conprising:

a) contacting said sanple with thg anti body of claim 22 under conditions
suitable and for a tinme sufficient for said antibody to bind said
unprocessed positive-stranded RNA virus core-like antigen protein, to
provi de a boungzant i apshtibod{ Pproduced according to claid 21. detecting said bound
anti body, and therefromdeterm ning that said sanpl e cont ai ns
positive-stranded RNA virus. 27. The assay of claim 26

further conpri 28ng, A method of producing am)antibody, epmp}ising tirs folibwing stepstl sanpl e

with a further anti . | f.l.C - 2 POSI:] | S R&ﬁ kEUS
nonstruct ur al 6.otei un g‘rq'9 C}:hdl ic%ur@‘ls%ft'%dol%/tgaa%%%r g |néﬁsmgﬂf‘fici ent
f or iselated; substantialincomplete, uaproresseds polyprotein fromea positivedstoandmsh RNA wisus,
nonsggdict ur al protein, to provide a bound further antibody, and

b), in step b), set ecting ong or, bath of,sai,d bound anti body or said bound
further antiboly, af¥P Said,aatib F%Wﬂs‘?ﬂjm"ﬂt&!“'sai d sanpl e contains

positive-stranded RNA  virus. 28. An assay for the

detection of a,ROSity Vve- | & | J s sanpl e, conprising:
a) contacti %S _sai‘agl %ﬁp&@’?gaﬁ%xgﬁﬁ%o%&o?'cl ai m 24 under conditions

suitable and for a time sufficient for said antibody to bind an antigen
specific for sasd PadeldnfiBodies DF'cBiIMEEd BPRIaTh 246 wHefeil?'saidl SiRibddIe e
ar{egiggdy, and_, l b) det ecti ng sai’“{j béund ant | bo%& and

t hereuadip dsolid bSEAE-t hat said  sanpl e contains positive-stranded RNA
Vi r us. WO 96/ 38474 .

PCT/ US96/ 08112 B . KA Qn capali e of
eliciting an iﬁ?r‘une %e%ﬂs%ritﬁeéiﬁﬁgﬂ?wf a Zp%smve-é‘g'ﬁﬁgl%gwdi d’r\"‘?s‘gfj% ed
pol ysaomple, dompoisipgi si ng a positive-stranded RNA yirus core-like

antigen proteiby]joi ReRtabherthi gg'n%l- ) ; ' ; ] ucleic
acid regj on of 9)sa,i dIae %{L [ %%@ﬁ%&% 6@??5&3%“3%6%%?35?% form

wher Sitable and fana time fifficient; fopsrid agtibady te Bind said unprogessed: positiveaRtradded aci d
r egi RNA vinssi copéllike aftigen Protein, tb provide aitiousid aftibvdgnardpi t opi ¢ configuration
osi 1 ve- st r anbibd detestigid Fnd SHARoN) B eefrom defrmimpd Al cl  Ca 1y
ac c esample eongiiis. pesitive-strinded RNA virus. R
27.  The assay of claim 26 ﬁxrthe: comprising, _
a) in step a), contacting said sample with a further antibody specific for a
(\J 'ositive-stranded RNA virus nonstructural protein under conditions suitable and for a time
" sufficient for said further antibody to bind said positive-stranded RNA virus nonstructural
protein, to provide a bound further antibody, and '
b) in step b), detecting one or both of said bound antibody or said bound
further antibody, and therefrom determining that said sample contains positive-stranded RNA
virus.

28.  An assay for the detection of a positive-stranded RNA virus in a
sample, comprising:

a) _contacting said sample with the antibody of claim 24 under conditions
suitable and for a time sufficient for said antibody to bind an antigen specific for said positive-
stranded RNA virus, to provide a bound antibody, and

b) detecting said bound antibody, and therefrom determining that said

sample contains positive-stranded RNA virus. _
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30. “The corrp95| tion of claim?29 further conpri s)|( #8 2088 Bzgp%crural
protelnfr ositive-stranded RNA virus. 31.
A corrp05| tion capa‘gl e of eliciting an i mMmune response in an BhT/hgpeosii2

conpri sing an*rsol—ared—subs{—aﬁt—ral | y conpl ete, unprocessed polyprotein

froma positiv RNA virus, in conbination with a

phar maceuti cal | Emlml w l!li ier or diffuent. 32.
The conposition *of ccl ai or 31 wherein said animal is a hunman

bei ng. A vacci ne agai nst a positive-stranded

RNA virus conprising an isol at ed pol ypepti de conprising a

positive-stranded Ry vi rnwoenfohl@pasw b @it M irimuReé ohﬁb ﬂxna.n animal
am no-term nal, .portion of .,k an

dj | d
posi t i ve- SPPRRHEG W‘F‘bé’dyapépg e |°ﬂm8ﬁfcﬁ‘£lc?g§§§hv‘f‘%f'£r\ldon é\t ﬁ“‘yﬁl gpre-like

am no-t er gntigeh protein juoinedf tosai ainindteroinal pnnmlne:fanadjademegclm: acid region of sdided

such t hat 19e-stpﬁ4d¥8%u\d/§mpﬂ§ur§ﬂo&9§ea?&}ngl Fheftid G ShindNeRRRG! ddrfioh BF S

unpr ocess
posd ti ve- sdincanti suciric/acid region 1Srﬁue=drﬁs

region

accept abl goeefHc icﬁﬁnQInp?édeHﬁﬁt core-like-adjacent nucleic acid regicitt of said pdsi@\i‘d-ﬁ&nded

‘agai nst

Ssitive- Stl’ | rus at ed

subst ant i '}/V’E'b%rﬂf £om meﬁ’ﬁﬂ% ap Wﬁ%@?’%‘ﬁﬁﬂ%ﬁ%ﬂ“}e\% st randed

‘RNA vi rus, in conbl nation with a pharmaceutically acceptable carrier
or diluent.
further c orrprl sing 3 30 Thec omLP051t1§§ of clm-ﬁp% Fﬁﬁx‘é} Wsuﬁ %hgﬁﬁélcﬂfral%}'otem

‘pos

' ve- fromzsatteppsitive-stranded RNA virus. A kit for the

detection of a positive- stranded RNA virus conpri si ng

'a)
“Ccore-

O P anai yon A eOREPH bR & St #oFVBITR PopS o B SaPan

li ke antitgen ‘brFGMEPHY

adj acent e¢omprising ani t!olatag!l, obsténtially complete, Otrip8@stsstd polyprotein from a positive-

PCT/ US96/ Aahhéd RNA viru$ Th ok anvmgi,mggedﬁug} VJcEéS?aB g form

wher ei n sai e|c aC| region

amno-terrinal portion o acen

I's sized such that said pol ypeptide has an epitopic conf I guration

specific to an unpr ggessahecohfpokitit® obElhiar 29308+ 10WRerdinl sdid £fineMis Qf ufind

positive-stranded RNA virus, bound to a solid substrate, and

b)

polypeptlde

ebeb'? "both of a reagent or a device for detecting said isolated

a nonstructural proggin A%&ﬁ@ gmaaq§o&mv&s§£{dg@mm&szﬁmﬂam&ear

both of a reagent or @a device

Y

cting,s
polypeptide comprising a posxtwe—stranded RNAgv:ms core-like antigen protein joined to an

amino-terminal portion of an adjacent nucleic acid region of said positive-stranded RNA virus
in unprocessed form, wherein said amino-terminal portion of said adjacent nucleic acid region
is sized such that said.polypeptide has an epitopic configuration specific to an unprocessed
core-like-adjacent nucleic acid region of said positive-stranded RNA virus, in combination
with a pharmaceutically acceptable carrier or diluent.

34, A vaccine against a positive-stranded RNA virus comprising an
isolated, substantially complete, unprocessed polyprotein from a positive-stranded RNA virus,
in combination with a2 pharmaceutically acceptable carrier or diluent.

35.  The vaccine of claim 33 or 34 further comprising a nonstructural
protein from said positive-stranded RNA virus.

36. A kit for the detection of a positive-stranded RNA virus comprising:
a) an isolated polypeptide comprising a positive-stranded RNA virus core-
like antigen protein joified to an amino-terminal portion of an adjacent nucleic acid region of

This Sheet Has Been Rerlaced
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The kit of claim 36 further conprising
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nonstsruct ural. protein. 38. A kit .for the detection of a
posi t i VEOIEB8HAed RNA vi rus corrpri si ng: a) PCT/uUass/o83nd at ed,
substanti al | ed polyprotein froma positive-stranded

RNA virus, bou strate, and b) one or both
of a reagent o” Iﬁmmﬂn Iﬂ tectingysaid isol ated pol yprotein.
39.

A kit for*the deteéctson*of a positive-stranded RNA virus conpri sing:
a) the anti body of claim 22, and b) - one or both of a

L_eflg ellcﬁaidoﬁosﬁwéfﬁﬁlaﬁéeé RNA ei@ﬁ'hldﬁﬁrdi:éés@d fothl, Wdidein said axmno-temunal Ortlélq of _The
it o

aim 39 furt.her .conprising. a,further antibo or, an HCV
nonst riith 3 Byleis %ﬁﬁ mols Bied, %‘Fﬁ 'g?teé@’é{nf’ ﬁ% %FP‘Ee\?P%e‘“f gpitopic
def ectdonﬁgmatldlfapeuﬁertoaram bappcessed core-like-adjacent Ailicleic Acidi regien ofhsaid
det ect mﬁl AVE: Eg,ggﬁq 4030 rising. . a)
the anti vg-str@? m 24 Wgﬁte’gﬁw one or both of a reagent
orra device for Bet ec?l‘%g’fsﬁ?t& af@j fregent or a device for detecting sajj isolated
posi t ipotypeptiddided RNA virus-derived conposition conprising the follow ng:
a).. an i sol ated pol ypeptide conprising a positive-stranded RNA virus

core- like antigen protein joined to an adjacent nucleic acid region of
sai d positive- st3ZandeTh&kib of clains 36 ﬁmhepcanpﬁsiﬁglahonmucuhﬂr tuﬁ&bﬂls%ﬁl acent

Cont | Jorave SrERORNA ié 3 Tk br 08 Y Foalpd thaa'gcefq%%t%ﬁ%ﬁ#t i d

r egi ormopstructural protein; ve- st r anded RNA virus; and WD 96/ 38474
PCT/ US96/ 08112 78

b)& , a second tein e, of .cooper at.i.ve in tln wth, said
pz)@é ive- stra c?g Rﬁ,&“ﬂaﬁofg? ?°3°PPE§93§WY‘?§§\F/PWS‘F%§§‘§ FRMPRSNE ai d
adj acent nucl ei @)aci dam Maled,oﬁubsmnﬂlallypmplete,euagxfo&asid ReNgl\ pWfpruteir frold Ia y

i ncre S nde virus core-|ike
ant i gﬁgp?%%&?ﬁém E’Jémg%gjsg@g%\{bst\‘%e,l %{I’dg acid region of said
positive- strafded FPU% @Frhpsh of a reagent or a devire. for detectingodaidfisolatedng a

CoMPOpblypfditeinonpri sing nultiple polypeptides, conprising the follow ng
st eps:

39.  Akit for the detection of a positive-stranded RNA virus comprising:
a) the antibody of claim 22, and
b) one or both of a reagent or a device for detecting said antibody.

40.  The kit of claim 39 further comprising a further antibody specific for an
HCYV nonstructural protein and one or both of a reagent or a device for detecting said further

- antibody.
41.  Akit for the detection of a positive-stranded RNA virus comprising;
a) the antibody of claim 24, and
b) one or both of a reagent or a device for detecting said antibody.
42. A positive-stranded RNA virus-derived composition comprising the
following:

a) an isolated polypeptide comprising a positive-stranded RNA virus core-
like antigen protein joined to an adjacent nucleic acid region of said positive-stranded RNA
virus in unprocessed form, wherein said adjacent nucleic acid region is sized such that said
polypeptide has an epitopic configuration specific to an unprocessed core-like-adjacent aucleic
acid region of said positive-stranded RNA virus; and
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a) ' ‘introducing into a first host cell a first expre
of , express&;eg. cI ei ¢ acid nolecule encoding an isol ated pol ypepti de
corrprlsmg a 6% f’l}_{ - st randed RNA virus core-like antig 6OBH2

joined to an adj acent ll lm l“ " |!H| on of said positive-stranded RNA
virus in unprocessed . d'adj acent nucleic acid region is

si zed such that said pol ypept| e has an €8 topic configuration specific to
an unprocessed core- |ike-adjacent nucleic acid region of said
positive-stranded RNA virus, b) i ncubating said first

host cell under condb} i ons sexind podtemfcapablmofitoopemedy ereetirigovith saig posities
sai d pol y%&g@ RI pV}ms core—! (J<e a.nc%gn protéit Gblﬁé(d F@sﬁé‘g)%,&%tyﬁfo%é d&idt leon of a

provi de a purl duci
second hos‘ﬂldcm#ﬂ“&'%@@é?@ VEYS 1o incease the andgenisity of said ppaitivg- eﬁ@éﬂé. c

aci d nol ecshs d%?é‘-ﬂﬁé ﬁﬂng"exﬁpfd@élﬁi joined & edld RIRLAI MeRRANIE reégiol ATPRAIR pbifive.

|nteract|n |dm%05|t|ve stranded RNA virus core-like antigen protein
j oi ned to nucleic acid region of said positive-stranded RNA -

virus to increase the antigenicity of said positive-stranded RNA virus

core-like antigen prgf eRNﬁJ ,gégﬂggi O%Q,&ﬁ{gda 8éthgssiidn %Hﬁ&drﬁin% B!ti? g&gﬁ’éb&ﬁ&,

sai d positive-stranded
second hosPP"tPé'Fﬂ“s‘h?l@'élP“%%ﬂFRSr ons suitable for said nucleic acid nol ecul e

to produce said secagd prﬁfredﬁbmg into a first host cellf3 first &Pfdséxhh N@ctori cdpstite offd
protein tq_provide a

conbi ni ng “&8Y ?‘%Pl"f‘ 3 I‘I ge&xﬁoegxcgtﬂggr g‘iﬁ&%ﬁfﬁ?’%‘ﬁ@%&%ﬁ‘&“ﬂ%f‘eﬂ F\ost“b"%)'
f or'asai d stramdedsRINAOvirus core-hke antigen proteis joinedtonant ddjrtent nunldi¢ agjd aegion of said .
conposi t i ?Bsxﬁ%@frh?deaml Widul 'xr?uﬁi?&’e@?e‘&tfbﬂﬁ S.vhe?ém Isﬁaﬁgj%aeé}ﬁ nﬁ'lcmcﬁ‘r;gﬁn is

obtai ned fyom a Sitive-str VI | Uus, risi
steps;  Sized such that sai) polypspride ag . ?Pgwmcen%gqfwn PEFINC 4 28 PPPIOSEISEHH core-

vecf or gaﬁnlbhe;aeém?nmemimgmfdf&ﬁ& positvesstranded BNFDViAG| e encodi ng aE

i sol ated pol ypepti conp. 3PP [ u

antigen protein joi gu d tdng"?loagg? acent%';du)c‘?St é&ﬁ@ﬂg&' %Nle%’#& Ssuﬁﬁ-,gg %’} Q/e-
stranded Espressioru¥ecker orpsedusesaidpolypeptidenher ei n sai d adJ acent nucleic acid

region is sized ¢ uHHiRS $id polypeptide to provide a purified polypeptide, and
PCT/ US96/ 08112 ) Vpuelyingaid polypeptide to provide a purified polypeptide, and |

sai d pol ypeptide hafan dpirodising it serard. hess sell ﬁe"E?‘?qdce"tPBeséW“lYﬁﬁ‘ES&éE%b
core-li keof aotpressing g umickEic aai d:d@gleonn@fdugaadsq&oﬁdtmodmdt protels dedphble of

Capani o PR, BRI Shocin? SaRAR Rl AR R 05 AR Ol

capabl e o oper Liver tera sard 03| |ve- St VITus

cor e- | i kejoifed; tgénlqoadaﬁcenhnq ihacgid f@@mwmoa@@mtrm&ﬂww 1p dnfrease gie

sai d posi gArige nﬁi acsldaﬂd %twbrs&andca RN 0RE€ cbragildnintiRR| srotein G6inéditd said
positive-s ran d

= t t. dt
e asent RRKRD! e Acaspon oL R P GRNA P Sheh R i s
b) N\~ incubating saie}l hoddcubating sndesecamlnﬂosxl@ﬂsumrtainﬂmohmrsuaab[d for said
expr essi OhLISS LAk &&e%ggu&gdégé&dp&‘y&e&&e% and said second protein, and

) purifying said second protein to provide an purified second protein, and

then
g) combining said purified polypeptide and said purified second protein to
form said composition.

44, A method of making 2 composition comprising multiple polypeptides,
at least one of which is obtained from 2 positive-stranded RNA virus, comprising the
following steps:

a) introducing into a host cell an expression vector capable of expressing a
first nucleic acid molecule encoding an isolated polypeptide comprising a positive-stranded
RNA virus core-like antigen protein joined to an adjacent nucleic acid region of said positive-
stranded RNA virus in unprocessed form wherein said adiacent aucleic acid region is sized

i

This Sheet Has Been Re

(AT




c)= , purifying said polypeptide and said second protein to provide a

oroten.rosesn<tno| UM RMRMICS of °cai a8 o 2 harspiony, |

sécond protein is derived from a¥ pdsi t'i ve-stranded RNA virus.

46. A conposition conprising an isol ated pol ypeptide conprising a

posi tive-stranded RNA virus core-like affigen protein joined to an adj acent
nucl eic acid region of said positive-stranded RNA virus in unprocessed
form wherein said adjacent nucleic acid region is_sized such that said

pol ypept mh that;saidh polypepiidechas snfapijapigtconfiguspiion spesificdo an unprcsssed soe-like-

core-likgg GRBfeictdd Regiom6f shid s&:%ﬁfanaéd RNIOirhs, \ssrds Eippasint vaidr isbUs .
boeund to a substrate. qlfxe) 05|t|on f ¢l.aim
46 furt hemab PPIeSing aSeconProten s#n@%&ﬁgspmmv \Jifh sqi Positiye- ng

W th sai trawdedt RNA- mgcmiedxkal\dhugerr protein jeinéd kmsadtadmmtpmmm acidqiegied dfo

sai d adj em r
i ncreasegﬁﬁ%ﬁﬁ“?-g&ﬁem RN G & é%@s“@?#%ﬁ@%ﬁ%’"y e e pidel B
anti gen irus cpre-iikss asigen protein joie @em adiarent qusleiciadié gegion off sid positive-
pdsi ti vemmA%w rus of said p05| tive- stranded RNA virus bound to
said solid substra n fo e, det, ctlon of a
posi tive-stranded w'f'ﬂ%baf‘?ﬂ é"‘gm %‘u 'é'ﬁ@f) ?Héns su:tauc]a for sai expaﬁssnon
provi di ngeﬁbrt@ﬂbdﬁ@saﬁbb@mﬁﬁdm&m@mn@gmwmdt i ve-stranded RNA vi r us
core-like antigen ot ei e n | Yo
p05|t|ve st randed @IA wéhlﬁist:ﬁ# urﬁ)%ogg%ﬁ% %"EW%KF sé?‘?n q,g(él d ggdjg
s ei ¢ Somposition comprising 2 purifiedcpoiypentideandr puifiadsscondeprutein.an epi top| c
Mgur ation specific to an unprocessed core-|ike-adjacent nucleic acid
f d t t WD 96/,38474

L(é% ngg / 03?12 pOSI | ve- er 1%2 eg o%mltﬁ or 44 wherein said second proteirgjs derived

b) cont aﬁbhﬂﬂ?&.ﬁu%-*stmidaﬂwmoiwspept ide with said sanpl e under conditions
suitable and tor a tine sufficient for said polypeptide to bind to one or

nore anti bodi es specific for said positive-stranded RNA virus present in
said sanple, to prdide &ncmcisitmcompb&oada!posqlmgt palypeptidd comprising a

©) 20! SC phdiveiainihadd RRAnk0 U ne! iy ddés»euﬁgﬂnéd*% ghr ARt SLaERT A5

t hat cont al ns Ho Ltive- st VI Tus.

49.  ThEegions PRSitienitrag: mﬁ“ Y‘“Ed%ﬂ?@?‘ﬁge form, wherein said adjacgpt qucleig e

a), provaéld egionds seddclp it shid solyrptide Bhs 60 @PROpIt ICoffigurhfidit speific® an
unprocessed core-like-adjacent nucleic acid region of said positive-stranded RNA virus,

bound to a solid substrate.

X

47.  The composition of claim 46 further comprising a second protein

(o capable of cooperatively interacting with said positive-stranded RNA virus core-like antigen

protein joined to said adjacent nucleic acid region of said positive-stranded RNA virus to

increase the antigenicity of said positive-stranded RNA virus core-like antigen protein joined

to said adjacent nucleic acid region of said positive-stranded RNA virus of said positive-
stranded RNA virus bound to said solid substrate.

48.  An assay for the detection of a positive-stranded RNA virus in a
sample, comprising:

a) providing an isolated polypeptide comprising a positive-stranded RNA virus
core-like antigen protein joined to adjacent nucleic acid region of said positive-stranded RNA
virus in unprocessed form, wherein said adjacent nucleic acid region is sized such that said
polypeptide has an epitopic configuration specific to an unprocessed core-like-adjacent nucleic
acid region of said positive-stranded RNA virus,
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with said positive-stranded RNA virus core-like antigen protein joined to
saj d adj acqpé sfsgengi ©—acid regi-onof —sai d positive-stranded ' to
i ncrease the gnt i ggni | ' itive- stranded RNA vi lr’gis}}é %&/@fﬁ ke
antigen protein joi ne%(lmug I mﬂ MFEENK nucleic acid region of said

posi tive-stranded RNA ' L said solid substrate,

b) in step b), contacting said second pr§9ei n wth said sanpl e under
conditions suitable and for a time sufficient for said second protein to
cooperatively inter amgt W th, Saéa?m gé)%;é [ vleyésé[@ng’gg R%A Vi élgsw:dor e-| id'li'e
anti gen protein joi M3d°ANASWBSA]! PRUBFIEICE . WER PG &3P €8 fQpditions
positi ve- shitableland A aViime Suffitiesie for said polypeptide to Bihditd &iieeBr Groredaitibotiesd
boune 50" shR AR SRR RNl hehlf g R 5 B b oty
further cbopnd polypeptide, andep of binding said isolated pol ypeptide or said
second protein to a s afitiBody- : fr
e e
adm ni ste pepti de conprising a
positve-stranded RNA virus core-like antigen protein joined to an adjacent
nucl ei ¢ acid region gf sai |t Ve-Sb', d .virus in unprocessed
form wherein said é‘gj ac?r'h(1 aﬁ%&lﬁc}éﬁﬁ?l&%%%%l zed such that said
pol ypepti de has an @pin Sgp a), preNidingaa secondsprotsir capable aficoapemtively inseracting
core-likegsfli : ' ' lcSfa- ' b 4 7 _ jafcUS,
oo ‘ﬁ“?%“’gz%ﬁ“f?sm-m iy ﬁ%g“ e g0, OB kA s egf*ﬁ’a}é?k
52.\_ Theadfeaien of st positine-sirgpden FiNA yiys te mg?gawﬁhemnslsemwﬁgo &4 gogitive-
ani mal a secdsd RNAtWUS @bl miglen?renaw;'atdeueb Yaidnddpacant hzibgew\liatiﬂ &gidal of
positive- e | cor | and. rotein joined to sai

adj acent %&%sgﬁq%&é%dﬁﬁ%“ﬁf?%ﬁ o!"gﬁdtslg@Q§ Paf%ded RNA virus to

i ncrease the anti geh) i ¢p b), contacti 4 segendsproteiniwith Baid safaplesunsior eonditians
ant i gen psrutithﬁlb (rjhng%%otixhg séﬂicﬁnﬁtﬂdrs%ﬁlg!ﬁe/c%é@k&n 6 cloperttively Mer8@! With said
gg—} Uls\ég;gsﬁg%?yg-s?rmw R}“A lﬁfus core-like antigen protein joined to said adjggent nugleic acid
anti body megiodwtesidpositiveistranded RNAIviru§ andr  52. 54.

A ol &5 pr 00U ed_6eaE ALl il ik i ad U6 5 SRl BOFLES
are bound tola sol i d substrate. ) * 55, FPRSSETe

det ect | orfamplecqtaing pastiversteandediRNMvVIDIsy us in a sanpl e, conpri sing:

a) contacting said sanple with an anti body produced according to claim

1 2 dition i tabl d fo tine syfficient for said ,
gnt io[)ogy ;Jgdgir ngogaﬁjl _ gualssay ofecaﬂn 49 Furdher Icgmpgslilng the step ofotiamd?ng said

isolated polypeptide or said second protein to a solid substrate.

o 51. A method of producing an antibody, comprising the following steps:

a) administering to an animal an isolated polypeptide comprising a
positive-stranded RNA virus core-like antigen protein joined to an adjacent nucleic acid
region of said positive-stranded RNA virus in unprocessed form, wherein said adjacent nucleic
acid region is sized such that said polypeptide has an’epitopic configuration specific to an
unprocessed core-like-adjacent nucleic acid region of said positive-stranded RNA virus, and

b) isolating said antibodies to said polypeptide.

52.  The method of claim 51 further comprising administering 10 said animal
a second protein capable of cooperatively interacting with said positive-stranded RNA virus
core-like antigen protein joined to said adjacent nucleic acid region of said positive-stranded
RNA virus to increase the antigenicity of said positive-stranded RNA virus core-like antigen
protein joined to said adjacent nucleic acid region of said positive-stranded RNA virus.
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unpr gcessed positive-stranded RNA virus core-like antigen protein, to
b) det ect i ngCTaISgeBaLNd

antJ body, and theref hat sai d sarrpl e contains
posi tive-stranded R I r'““ Iml ﬁl A conmposi tion capabl e of
eliciting an i nmune response N an &an rlsing an isol ated

" pol ypeptide conprising a positive- stran ed RNA virus core-like antigen
protein joined to an adjacent ‘nucleic acid region of said positive-stranded
RNA virus in unpragesse faﬂﬁﬁ%dg‘éﬂ?ﬁ&tfée@aﬁ&irﬁng% @ﬁﬁgg RY&hei ¢ acid region is
si zed such that sald pol ypepti as an epitopic con I guration specific to
an unprocessed core-|ike-adjacent nucleic acid region of said

posi tive-st randed fANA ViAptBodiés peatiiced dccording &6 claiphaS NesreSRi Gdktelh said
accept abl e rrieg or,dil 57. The conposition of

uen
¢l ai m 58°% ?Fe?’e H‘Eﬂ?%?ﬁ‘aés‘@é%ﬁd protein capable of cooperatively
interacting with said positive-stranded RNA virus core-like antigen protein
joined to said adj ent gsﬁ} NoPla S&difvdlQdrdi I Jpaesh BNA
virus to incr ease Aﬁl geri glfgﬂeg salog' 803| ?%e stran e?ﬁRNA VI T us
core-1li mahthmmwgitel n joined to said adjacent nucleic acid region of

sai d positive- Zt r gfyded EditactingUsid sample with an anubo?iproduée&'mrdﬁgadaimt a
positive-str e NA Vi.rus_coppr nlso e c ng a
positiv 159 “qui'i"?‘}?ss"dt&% ﬁ“?k@ggatf (? “ﬁ\{‘g aﬁ{é 0 gﬁgidﬁgcent
nucl ei c uﬂpwd:esseclmnbie-sandedadmm \umsscara-m&te chnfiigén \firotetn, i to providec 8 sbay

form d adj acent nucleic acid region is sized such that sai d

P Ypept as an epitopic, conf| uration specific tg an unprocessed .

| ﬁ%’l i ke- adj acentb)nuc| detecting; spid P%aﬂﬂ 051; a@ns sherefrom deternigng Fsh%s%‘fir us,
i n combispgbleQonMiids pitheaAREGIRNAN . acceptabl e carrier or diluent.

WO 96/ 3847

PCT/ US96/ 08112 82
59 The vacci ne 86. cl Ai coriibsitiont éapable @ffliciting gnammmoensponse dn ancaped | e

cor o-1 1 EEVRHFRECH BB posbepiac iy Rl apdde IR R ol oo

regi on @htigen proeis anmdatosﬂ adigesnt mlexv |a¢td§esren of é?léd%’émﬁ’ﬁ'é“a“ virus

ant i ggmtu? \.ﬁlgr&:feséa' d:rﬁgswtxéféﬁ- §:%idl %ji!léélt%lél% e hs ls&eansucﬂemauowaeu n
jOI ne 0 acen QUCI el Cl re

posi t i vwwmmwﬁj@ guration specific {0 an unpr wssec@qyr&?’kﬁgjamgpfl on

of any atid fegion of lsmdlpdislm&-&ﬂa,nd&ﬂm vitds, bcombinatidn with a pharroacegticallyr
use as an Y c substance. 61. The
vacci neaﬁe%g%;e%ﬁ;émeﬁ&a&ﬁ%{rm 33-35, 58 or 59 for use as an active

57. The composition of claim 56 further comprising a second protein
( U capable of cooperatively interacting with said positive-stranded RNA virus core-like antigen
protein joined to said adjacent nucleic acid region of said positive-stranded RNA virus to
increase the antigenicity of said positive-stranded RNA virus core-like antigen protein joined

to said adjacent nucleic acid region of said positive-stranded RNA virus.

58. A vaccine against a positive-stranded RNA virus comprising an isolated
polypeptide comprising a positive-stranded RNA virus core-like antigen protein joined to an
adjacent nucleic acid region of said positive-stranded RNA virus in unprocessed form, wherein
said adjacent nucleic acid region is sized such that said polypeptide has an epitopic
configuration specific to an unprocessed core-like-adjacent nucleic acid region of said
positive-stranded RNA virus, in combination with a pharmaceutically acceptable carrier or

diluent.
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t her apeut, c subst ance. he corrp05|t|on of any

one of cl g 9-11, 29-32, 42, 46, 47, 56 e in
t he' nmanuf acgg?’éﬁg? medi canent for 1 nhi biti ng, ;preventi ng 3’ {I%rgg{??lﬁ@ HCV

infection in an ani rrh!mll 'I,Luluuu” lll, .. 63.  The vaccine of any
one of clains 33-35 |n the manuf acture of a
medi canent for inhibiting, prevent| g treating HCV infection in an
ani mal . 64. A klt for the detection of a
positive-stranded RNA virus conprising a)
i sol at ed pol ypept i @8. corfheiwareige at‘qgi@m 38 fusther ¢mmopnﬂwsotemrf@mble °f
like ant aw(:fg amge%mosaim Eih@élﬁf'énd@&'('m@hcvﬁ?d oreSikeO Bntiffen Spto

nde,

C 20 Sciometiig s A4post oS caire'“ Gl poskfe apded R B A 9 TS Ehés

speci fi caritigenigity rgft suidgrasitive atrandedkRNad viroe coreslikel entigeacprbtein jomed ad said d
p05| ti ve ?Nﬁ“ﬁﬁfsr ate, and

one %‘%ﬂgﬂf‘%‘% ggé’ﬂ%%f)gs‘& \?lﬁgéed or ecti ng said isolated
pol ypepti de. The kit of claim®64 further
conprising second gpot e%e%ﬁx%@hﬁo@ﬁfmy one of 4B ALSI9-YE/| 20-321 43, A} 4MS6N t h
sai d posi yg’ést rahded RI\MU @?f? I'i ke ant izgen protein j oi ned
to said %foé NEe A3RN e %&I Bfe-sai d positive-stranded RNA virus to
i ncrease the anti-genicity of said positive-stranded RNA virus

core-like antigen 8 Ot eiry, ngéééﬁéi Wedofclmms 33-3%d15§CcEr§9 fUﬂ‘iJs@'a? aft akfive

reglon of said p05| ive- sfran I'rus and one oth of a reagent

or\g dewvtherapgusic aidst8nes.ng sai d second protein. 66. - A
kit for the detection of a positive- stranded RNA virus conpri sing: WO
96/ 38474 PCT/.US96/ 08112

83 62.;) The sampgsitig, g ST A & Hy 2%6°%14%; 64756 52,

and or 57 for use in the manufacrureroftomediofment rfealghlbitmgr peeveRtwiger ﬁrmtmgdﬁ‘é&’t i ng
sai d ant} AORY: in an animal.

63.  The vaccine of any one of claims 33-35, 58 or 59 for use in the
manufacture of a medicament for inhibiting, preventing or treating HCV infection in an
animal.

64.  AKit for the detection of a positive-stranded RNA virus comprising:
a) an isolated polypeptide comprising a positive-stranded RNA virus core-
' like antigen protein joined to an adjacent nucleic acid region of said positive-stranded RNA
Y virus, wherein said adjacent nucleic acid region is sized such that said polypeptide has an
epitopic configuration specific to an unprocessed core-like-adjacent nucleic acid region of said
positive-stranded RNA wvirus, bound to a solid substrate, and
b)  one or both of a reagent or a-device for detecting said isolated

polypeptide.

65.  The kit of claim 64 further comprising second protein capable of
cooperatively interacting with said positive-stranded RNA virus core-like antigen protein
joined to said adjacent aucleic acid region of said positive-stranded RNA virus to increase the
antigenicity of said positive-stranded RNA virus core-like antigen protein joined to said
adjacent nucleic acid region of said pasitive-stranded RNA virus and one or both of a reagent
or a device for detecting said second protein.

———66.  AKit for the detection of a positive-stranded RNA virus comprising:
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a) an antibody produced according to claim 51 or 52, and
b) one or both of a reagent or a device for detecting said antibody.
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