SENTINEL VIRUS || TECHNI CAL FI ELD The invention relates to the field of
viruses, and particularly to hepatitis viruses. 5 BACKGROUND ART Strictly
defi nedwdbpsdzeg m "hepatitis" refers to an inflammati on FCTIERIINSNREr. A
variety of different chemcal, viral, and biological agents wll induce
hepatitis. However, the termhepatitis nore commonly refers to an

i nfl ammation of the liver caused by a viral infection, particularly a
hepat ot rophic viral infection. 10 Viral hepatitis can be divided into two
gross categories: acute and ChrSENTINEBRGMIRUS/IIral hepatitis is
characterized by jaundi ce, nmal ai se, nausea, and el evated blood |Iiver
enzynes. Although nost cases of viral hepatitis resolve spontaneously, a
portion of acute hepatitis victiESHNIE BIHDD | ess t han about 10% devel op
ful mnant necrotizing hepatitis, .a disorder wth very high norbidity and
mortality. | ntdhedayengpy relaiss wehy figldfyigpesy %arﬂ?%gaa‘)t(ﬂ kgepﬁti‘tés so mld as
to pass ugg}agésced or be dismssed as "flu". Chronic hepatitis gives rise
to a much nore significant public health problem and is the nost common
reason for liver transplant in BAEKIGRAENDSARIes. Chronic hepatitis is

characteri zed hy .exa batjons qr "flare " wWth s to i ng
acute hepatiti §¥r1%{§' ‘gﬁg{r’leg’af efi?é’f“t glepﬁﬂ}]ﬁeﬁfugﬁz? %’fﬁ“ﬁﬁa“%% o0 hooﬁ?é;ﬁ‘?egbn% ring of
the 1iver), 20 Wriaeherbaadsmtcal, ViMEand Bidloil aBatautibindeed lephapat i ti s

i nfections car‘{ go unnoticed, many chronic hepatitis patients are not

di agnosed Howdver, thesierm diepaidisangre cquintoalarpiers tean inflpmmatipn §f 815t Vhs 1 or

treatment. There are,six . differ.e L] AR’ .referred to as
"hepat i t | $3Y5CH f¥ ds¥irdl B\l,f)écné),n’ Efir{lf')ﬁg%; gw*g?%%%ca\\éﬁgﬁg@le%'found to be

artjf actual ). IyirdevsitdiRedn Bativads intotoeeroRTategpats: hége wnd cigesict hat can
establish chronic infections are gener ally copsidered to, be thgb[mgt

i mpor t ant Adutaieieal hepaifisas phasrateriaed By o mngicenmslsiss: navgsa AR Clr¥fsd Pro°
viruses, hepatjt] ' b4 N febSivatsontde Yo known
hepatitis lmefgrgigéﬂe 'noﬁ\}\%b{l%ismg%% gg‘%@h’h%]hl%g%tilc i nf \e/ct}i?oélns gﬂsﬁs’%ci_at ed with
chroni ¢ hepaidr éfacutdhapmitis, vitiBis GrederabiCiéssthaneboutdOburevelop falmingdses of
transfusion hepatitis, The. terns.’crypt.ogeni 0 hepat.ifjs" "nonA- G'
are used tl’ééﬁoéﬁ’ég_hFBaqt}saﬁ ¥ %ﬁﬂﬁe"ﬁﬁﬁ?ﬂgﬁ?qﬁgﬁy Elécgﬁlgftatﬁ@' Ig Fe%ltlgglg ed to a
knoi/gn hep%éﬂy‘ Gisd6! tUBute hepatitis are so mild as to pass unnoticed or be dismissed as

“flu”. Chronic hepatitis gives rise to a much more significant public health problem,

and is the most common reason for liver transplant in the United States. Chronic
hepatitis is characterized by exacerbations or “flare ups” with symptoms resembling
acute hepatitis, as well as portal hypertension and cirrhosis (scarring of the liver)

20 which leads to liver failure. Because acute hepatitis infections can go unnoticed,
many chronic hepatitis patients are not diagnosed until their disease is quite advanced,
limiting options for treatment.

There are six different families of viruses referred to as “hepatitis viruses” (A,
B, C, D, E and G; F having been found to be artifactual). In developed nations, those

25 hepatitis viruses that can establish chronic infections are generally considered to be
the most important viruses from a public health standpoint. Of the hepatitis viruses,
hepatitis B virus and hepatitis C virus are the only known hepatitis viruses known to
establish chronic infections associated with chronic hepatitis. However, HBV and
HCV do not account for all cases of transfusion hepatitis. The terms “cryptogenic

30 hepatitis” and “nonA-G” are used to refer to transfusion hepatitis that cannot be

attributed to a known hepatitis virus.
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CONFI RVATI ON COPY WD 01/85770 PCT/ EPO1/ 05029 2 Hepatitis B, previously
referred to as "transfusion hepatitis" is transmtted via percutaneous,
sexual , wo@d1¥erti cal routes. The hepatitis B virus, a nent@ERN/05028
hepadnaviridae famly, can give rise to both acute and chronic hepatitis.
The hepatitis B virus (HBV) has been mell characterized, and a variety of
screening and 5 di agnostic assays are currently available. Additionally, a
reconbi nant vaccine has been created which is currently required for nost
school age chi [Hbpefitis B, prideioukly refdrreStoadseéSrandfegiab hepasiti€; ispramemates|wa known as
"non-A, non-B hepatitis" is transmtte rimarily via th ut aneous
route, al PREUHRCOYS: R@uw&@%a IFOWRY ld/]éerﬁqpéﬁﬁls %ﬁ%&@ﬁ‘i‘“@@ﬁp{gﬁﬁ%l so occur.
Only a m %%&Mvﬁfdd@(f&ﬁllﬁy,%ﬁﬁwetﬂs% t&b¥inl degte QHE¥hronit RGLIQNSThear e clinically

apparent, Ich is problemati’c because this virus establishes chronic
i nf ecti ondepdtitia Breirys (IRW) hastteen Wellshawtorinet, poha valies of keresiiieg MOV

infection the |eading reason for.. lLivef, t.ransplant in.t | St at es.
The Sadvendigfogis Ben Setayy ateolic el SRR, A Rcoh bbbt " 6
ant i bodi egeéfcrdaoatatcleadeifsreguinst AR hics dctosledechildiehén theansridssi on of
"transfusion hepatitis.” However, 20-30% of infectious blood donations

still go otaletected. The failure to detect these infectious sanples is

believed to be,large . t L.sfenge 0O - QF> . yet

uni dentified, ﬁkeeﬁgﬁﬁé f¥39 r\‘éﬁo&@_y l%g‘rvg)% e%(g{r}%f 9?r9|f3nﬁ%§§u?{ ilgﬁ&%gn l? de si x known
hepati ti s pyinfati$e Sia theperciiapedus tose, aoagts tike #Bd sekvalsnd vérdva been
identified. The virus known_as TTV was fi rslt]?’Fi den'\tﬁ'f.i ed a.Jd Banese

gr o, wh&rensBiEiPRAsY A5eorH Y s&ynenyed 2P g AERatlis\f Y (i nfeég Bsent ati on

di fferenc VAN 150 abstablitBS ohroft ochem
Bi ophys. %@&ﬁl&%@@%@ﬁ@le&t f)?&{ggggd%?é{né}%:bs%%%raﬁgs %\I/f,ﬁi csrt\a V\}as oor [ %i nal l'y

bel i eved titfeltéora ahevberhigh ratheTiia combinafigmmakemihrgnic HEGinfedtipnithel y smal |
virus with a.25 buoyani. density signifi. |y lower than that of

par vovi ri é"a"_g?ng“l"f%s%a@r%%eéﬁranﬂ?%?}dg -[égﬁi%{%a Yot ot ypi ¢ human nenber of a
fam Iy of viruseg H0aWsrasethiBs aghyClonavtkétidhas aharHB Wend/og oW ar,

si ngl e-stranded DNA genones &@ shahwar et al., 1999, Proc., Natl . Acad.

Scil5 USA, agBb@liessnzipngedbjoodras ewsiaptially sdbeqdrihe frapsmingen ah RPNt he
I sol ation hglgatﬁisp’eﬁobveeegé EE)-i?s%%Vci)fr iHfctious blood donations still go undetected. The
failure to detect these infectious samples is believed to be largely due to the existence
of one or more, as yet unidentified, hepatitis virus.
More recently, in addition to the six known hepatitis viruses, new, hepatitis-
20 associated viruses have been identified. The virus known as TTV was first identified
by a Japanese group, who identified genomic sequences from the virus using
representation difference analysis (RDA) technology (Nishizawa et al., 1997,
Biochem. Biophys. Res. Commun, 241(1):92-97). This virus, which was originally
believed to be a member of the parvoviridae family, is a relatively small virus with a
25 buoyant density significantly lower than that of parvoviridae. TTV has been
proposed as the prototypic human member of a family of viruses known as the
circinoviridae for their circular, single-stranded DNA genomes (Mushahwar et al.,
1999, Proc. Natl. Acad. Sci. USA, 96(6):3177-3182).
Recently, Diasorin, Inc. has announced the isolation of a new hepatitis virus.
30 The virus, termed SEN-V, was later found to be highly prevalent in the healthy

population and not limited to blood samples from hepatitis patients and is unlikely a



30 The virus, ternmed SEN-V, was |ater found to be highly prevalent in the
heal thy population and not limted to blood sanples from hepatitis

pati ent swend/sszounl i kely a WO 01/ 85770 PCT/ EPO1/ 05029 hepR€T/EP&/05029us.
Nei t her the pol ynucl eoti de sequence nor nethods for isolation of SENV
have been di scl osed. Accordingly, therg is a need in the art for
conpositions and nethods for detection of non-A/non-G hepatitis, as well
as conpositions and nmethods for 5 prevention of non-Anon-G hepatitis

i nf ect i onshepmitiscwingso Ndithonthe poly nrelt biddissefjoence npemeeds fayfisohkgivnAffnon- G
hepatitis jnf Wél ons. gl SCLOSURE OF THE | NVENTI ON We have di scovered a new
virus assodiat'eBeVi to9n Sgi8heni ¢, non-Anon-G 10 hepatitis. A variety of
val uabl e i nvent A @nsdiiANVEtHRRER aGREd ¥EMe bRGHLI0ABsitNO Yhdinethods fRr exanpl e:
1) Conpositions conprising isolated SVII virus. Exanples of isolated SVII
vi ruses i ristagtien o opmtddepnsCrhgpetitisc anpyeil 85 prmpesitiqns lapd methogsfefe sequence of

FIG_.1. 2) Isol d | I [0 | i i | id
Cel et vel e oA b ok S ECUEBN PRk I GuBas B, Al 20, ¢

conpl enentigeathéited@hona0non-Sohepheits pdcyione! eot i de encodi ng an isol ated SV |
protein or fragnment thereof and conplenents thereof. The isol ated

pol ynucl eoti de may be an anti sense polynucl eotide. 3) Conpositions
conprising an isolated SVIhpnod@REE THRGRRAINTIgeof . 20 4) Vaccine
conpositions conprising antsorated SYit—protermor fragnent thereof. The
vacci ne conposi Wedinse dayovenal ainkey sirphasso ated withalryptoganie poail/eon€ikci pi ent

and/ or an adjuvant. § ression vectars co i Si an. i sol at ed

pol Yhucl ed%qpﬂtétlseréaﬁlgfé%gBWF@e ”bvreBP%I?s(r)lhaﬁF %??qg%ﬁr%’ﬁa?‘feﬁ‘%r%’f?m 6y

Expr essi OyoY EEInP81S: conprising an isol ated pol ynucl eoti de, wherein

transcription of said isolated polynucleotide results in the production of

an SVI| anti sehdeompisitinnsicewpriisiag isp)ated BV Hrvars pEkgaplsn af isaletddodilles and

nonocl onal .anti bodi.es ich bind to.a L1, virus,. t ei-n~t hereof. 30

8) Met hods"F5F° & “él&‘%oﬁhe‘g‘(}ﬂse% n&%{““&%%ﬂo?gﬂﬁ‘éfég%‘%{sae %‘%Hn‘:g 02@2-”% e with an
2) Isolated polynucleotides including an isolated polynucleotide selectively

15 hybridizable with the nucleotide sequence of FIG. 1 and complements thereof, an
isolated polynucleotide encoding an isolated SVII protein or fragment thereof and
complements thereof. The isolated polynucleotide may be an antisense
polynucleotide.

3) Compositions comprising an isolated SVII protein or fragment thereof.

20 4) Vaccine compositions comprising an isolated SVII protein or fragment
thereof. The vaccine compositions may include a pharmaceutically acceptable
excipient and/or an adjuvant.

5) Expression vectors comprising an isolated polynucleotide encoding a SVII
protein or fragment thereof.

25 6) Expression vectors comprising an isolated polynucleotide, wherein
transcription of said isolated polynucleotide results in the production of an SVII
antisense polynucleotide.

7) Isolated polyclonal antibodies and monoclonal antibodies which bind to a
SVII virus or a protein thereof.

30 8) Methods for detecting SVII virus, comprising contacting a sample with an

antibody which binds to SVII virus or a protein thereof; and detecting complexes of

said antibody and SVII virus or protein thereof.



anti body which binds to SVII| virus or a protein thereof, and detecting
conpl exes of said antibody and SVI| virus or protein thereof. WO 01/85770
PCT/ EPO1M3®02%770 9) Met hods for detecting SVII virus, conpCrgPayosant acti ng
a sanple with a probe pol ynucl eotide which selectively hybridizes to a
SVII pol ynucl eotide and detecting hybr4dization of said probe with a SVl
pol ynucl eotide. 10) Methods for detecting SVII virus, conprising contacting
a sanple with a 5 first priner polynucl eotide that sel ecti vel y hybri di zes
with a SVl pol Vi vtdtlaastisifoiededenting & Vi beiowsd cmnpmng paityeiing cesanipdewithat

hybrldlzes t.of the. SVl ot.i de rformn rlrrer
extensi on kg i ePuE TR qeiekd Rl a8 i BT R e et <. P2

BRI EF DESCB&tBIﬂu(%\hﬁldTidEoﬁ)BMmd%bElv@h ASVigusyidrbeas.i de sequence and
conceptual tran tions of open reading franmes froma Sentinel Virus Il

(SVI1) clone (sti@hithpds |f@rgieéecrlég S v FoMPESISEIItfiag a Rmplewitha sy

and i nd| strand
desi gnat ed pg)s‘;é %Oﬁ/m&de&%etpgcfaeia{’%ﬁggﬁ cfééglvﬁl\t/}{egge 1155d : Ig“llr%‘%ogrcrlg%ﬁd
| abel ed " - ‘4.seddmnidbreimdrgotyeiuelestideothtiieybridstes suttl almnimmrde)f sleiiélice. q)en

reading franes P1 and M2 are al so sh strand and the M and
M2 readi ngPP S BHISO % e ot i gHmeE eriprsiqn Oﬂ%éq‘»m Bs fstrefcor THE

| NVENTI ON' 20, A} mM@s@tggspsvered and isolated a new hepatitis virus,

desi gnat ed” Sent 1 nel irus Il (SVI1), that is associated with cryptogenic,
nonA- G hepatitis. The prot otyp| C virus corrprl ses a DNA genone of at |east
abOLitO 371 bases. Genom & virus is shown in
FIG"“1. Accordingly, the SVI1. 25 I n one

aspect, the invengi p@hcp;vsomc%ﬁde Mu@ﬁ&%nﬁ@oﬁfﬂfﬁlaﬂiﬁhhﬂzﬁﬁ)r@@ﬂbﬁérﬁte@@ln@he
SVII viral genonme and fragnents thereof. The pol ynucl eotides may be DNA or

RNA. Al so fieses dioi abentingdVius @Uél)é&ﬁed@aﬁfﬂ)élélg]@rletﬁﬁflcﬁémg I$or use in
detecting t k Vi~ v, t f obes and/ or
prinmers rrafil%ﬁdgl ehglzé?%’ ﬂégﬂﬁan%ﬂg ﬁcage Jr)f%rA/?Cig}r/#t\i (Tsji%de;rt/lc-(glﬁgéég i sol ati on of
new vari ank&pedtivell)] Tha6trdnd desigheted dpgeiitte”af labbled iV entliisinyrayi des

isolated SVII viral protej n§ and/ or
1 complement is labeled “-*. Numbering refers to the + strand nucleotide sequence.

Open reading frames P1, M1 and M2 are also shown. The - strand and the M1 and
M2 reading frames are read right to left.

DETAILED DESCRIPTION OF THE INVENTION

20 We have discovered and isolated a new hepatitis virus, designated Sentinel

Virus II (SVII), that is associated with cryptogenic, nonA-G hepatitis. The prototypic
virus comprises a DNA genome of at least about 371 bases. Genomic sequence from
the prototypic virus is shown in FIG. 1. Accordingly, the invention provides isolated
SVIL

25 In one aspect, the invention provides isolated polynucleotides comprising the
SVII viral genome and fragments thereof. The polynucleotides may be DNA or
RNA. Also provided are isolated nucleotide probes or primers for use in detecting
SVII infections and/or SVII virus itself. The probes and/or primers may also be used
in methods for identification and isolation of new variants of SVII.

30 A further aspect of the invention provides isolated SVII viral proteins and/or
fragments thereof, as well as fusion proteins comprising a SVII viral protein or

fragment thereof fused with a heterologous (non-SVII) protein. Also included are



fragments thereof, as well as fusion proteins conprising a SVII viral
protein or fragnent thereof fused with a heterol ogous (non-SVlil) protein.
Al so i nclydpisaibe WO 01/ 85770 PCT/ EPO1/ 05029 5 nosai ¢ pol poEBPI1dBE829t hat
conprise at least two SVII epitopes. In nosaic polypeptides of the
invention conprising two epitopes from4he same SVII protein, the
intervening am no acids between the epitopes are substantially deleted or
substituted with a heterol ogous sequence. Alternately, npbsaic pol ypeptides

of the iF‘Vﬁlgﬁiiﬁgol%é’ptfde?:%@Ebéﬁri&é’\ﬁ 18RI HRPSSI1 epRspedi 1 siosait pSivbeptitest ei ns
or conprise honol ogous epitopes fromat least two viruses of the SVI|I

fam |y. Thef thawemrhiioncpnpysinesve epitnpss Fam thesgmes¥{lgnoesh e igierening
conprising a. polynucl eotjde .sequenc i f ing frane of
L T T S B e L S A

eukar yot i chhieglogeah kequéhsd ARerpstoly deeaiapelygepidessf tha ivmeation swagnd
reconbi nant host cells cgggrising the expression constructs. Al.so grovided

are anti boeRTeRriseIBE; PitePEsororB SR> O PIRENSRA JOMREHF OgOY; PRIERS
I ncl uded aﬁ%nﬂﬂmgﬁlRﬂ@%nﬁQEBP&SERHI b[solated pol ycl onal antibodies. In
ct,

anot her aspe e 1 nvention provides "assays and kits for conducting
assays 15 for @ae @othion pfoviEls kedonfbesin expremheongisicese toprisNg VI | vi r us.

The assays of the . jnvention may be imunoassa utild zi ol ypepti des or
At bod PN tide EHaER BT T e eodu e Dhda st B I h

hybri di zat Bgé}alﬂz 1ARRA idf hroAtok D ptR61RNAlGkaritictor @Blear9stidmIse clbl ARuc! eot i des
of the inventioh. In a further aspect the invention provides vaccines for
pr evént i onpavitedrare @ressat vestors afd SMbingftdest Hs cRBrisiag HiefEST§HEP be
prot ei n-based,  or. DNA- based vaccines. Protein-based vaccines conprise one
or nore pofYPEBtTdes derived from SVil, optionally combined with an

adj uvant . DNA- bagefpréaed aRsantidodies seecHic fosejimpedoftht $ivik faadtyi efe encoding a

nctive | shesesbjeddeos penodoe Aated teng woded PRePRaZS oleh cell s i

1" REC b SEQUIRESIBLS Il By A BT g dtact

conuwant i ongdr deeection afiIg¥1ldhfartibe and/ar ddeation gf SVIImdiusdilhg aswyeabiheant

techn ques)nivention may be immunoassays utilizing polypeptides or antibodies of the invention
or nucleic acid-based assays employing hybridization or amplification technology
with one or more polynucleotides of the invention.

In a further aspect the invention provides vaccines for prevention and/or

20 treatment of SVII infection. The vaccines may be protein-based or DNA-based
vaccines. Protein-based vaccines comprise one or more polypeptides derived from
SVII, optionally combined with an adjuvant. DNA-based vaccines comprise a
isolated polynucleotide encoding a SVII polypeptide or polypeptide fragment
operably linked to a promoter active in the subject to be vaccinated (e.g., active in

25 human cells if the subject to be vaccinated is a human).

General Techniques
The practice of the present invention will employ, unless otherwise indicated,

conventional technigues of molecular biology (including recombinant techniques),
30 microbiology, cell biology, biochemistry and immunology, which are within the skill

of the art. Such techniques are explained fully in the literature, such as, “Molecular



30 mi crobiol ogy, cell biology, biochem stry and inmunol ogy, which are
within the skill of the art. Such techniques are explained fully in the

i teratumeoimscio as, "Ml ecul ar WO 01/ 85770 PCT/ EPO1/ 05029CH/ECh 1305028y A
Laboratory Manual ", second edition (Sanbrook et al., 1989);

"digonucl eotide Synthesis" (MJ. Git, ced., 1984); "Animal Cell Culture”
(R1. Freshney, ed., 1987); "Methods i n Enzym)l ogy" (Academ c Press,
Inc.); "Handbook of Experinental |mmnology” (DM Wir & C. C. Blackwell,

eds.); "GercqoﬁhgnAfL homtofo Mgl T SdcoMpBaBbA pshntitbbisct {1J 104)M Il er & M P.
Cal os, eds , "CQurrent Protocols in Mlecular Biology” (F.M Ausubel

et al., edsOhng‘&?le%ni@ pethesidi’ EM-Jupit @) 1984 pCAnImTHL Pl yltaragel.chai n

i I " d
Peaction', s SetoBhc Ry i BRA n SHASB RIALEEALS ! 08

"I mmunoc hemfﬁ(pynmenﬁr Behussog @S Wie&kand. Bﬂmkpzell &ld9; <GaRIGansfa0
Bl ackwel | Science). Definitions The t t| na;h Virus |I" and "SVI1"
i

referd to a Wackass for\ammetiag Cellg’ (T MIlgéé MP 9% eihi E1P7)s QWA ni ssi bl e
vi a percut ol S I I tinct from
V12 Pe1 out G0 X RS oIS PGl IS ahcallbdlet | nct 1 om
hepatitis Dpdhtesbs“PGIR)\/)T,heIf@]b;anerasmCIElwRﬁmﬂ;m(lHl‘;’Mqlhmtchlhecﬂ]ath%ﬂ)s G virus

(HGV). Svi, ses a .genone with open r.eading fr ORF) with
at least  abGufrADBEowseb, Mamgunelisy 658, Colm bl ed%og/‘IdI pe§‘869("' 95% 97%
98% 99% on,p4a% Qﬁ@%mﬁ‘ﬁ@cﬂ@m@@ﬂy%?%ﬂ@@c@ommﬁbgﬁ&"I\Hbid% tde 199600 acid 20
sequence of FIG and/ or at |east about 40% 50% 55% 60% 65% 70% 75%

80%10 85% EQ@%W@BS@IC@?% 98% 99% or 100% gl obal ami no aci d sequence
identity with the am no acid sequence of FIG 1. Alternately, a "SVII
variant" may have at |east about 40% 50% 55% 60% 65% 70% 75% 80%
85% 90% 95% 97% 98% 99% or 100% gl obal nucl eoti de sequence identity
with the semyfﬁﬁﬁ&mof FIG 1, encode 25 an ORF with at |east about 40% 50%

S5% 60% 65% 0eda sERi S0 10K s OR%o8780e SRIA 40301 00% ol obal

am no aci d sequence he anino acid seque 1 and/or
at | east alfst ofiOfvus \‘vaﬁBdh 15&%snﬁ§).%1e 6ﬁ%erdm&oi5%posﬁe% h&ﬁ%s Qﬂ%ﬁ 95% 97%

0, 0, 0, I
ggc?ubﬁ?lgé) gltse (?gﬁ):a%Iyo 1stinct gloglohe%gtllt(ljs gnﬁgvl) ee?)% m?’ B Vll‘uS I(]HI&I{I%‘ I?ematnt?s acid

C virus (HCV), hepatitis D virus (HDV), hepatitis E virus (HEV), and hepatitis G
virus (HGV). SVII comprises a genome with a major open reading frame (ORF) with
at least about 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%,
98%, 99% or 100% global amino acid sequence homology with the amino acid

20 sequence of FIG. 1 and/or at least about 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 97%, 98%, 99% or 100% global amino acid sequence identity with
the amino acid sequence of FIG. 1. Alternately, a “SVII variant” may have at least
about 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%,
99% or 100% global nucleotide sequence identity with the sequence of FIG.1, encode

25 an ORF with at least about 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 97%, 98%, 99% or 100% global amino acid sequence homology with the amino
acid sequence of FIG. 1 and/or at least about 40%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 97%, 98%, 99% or 100% global amino acid sequence identity
with the amino acid sequence of FIG. 1.

30 A “SVII polypeptide” or “SVII protein” is a polypeptide encoded by an ORF

of a SVII virus genome. Exemplary SVII polypeptides are shown in the amino acid



30 A "SVIl polypeptide" or "SVII protein” is a polypeptide encoded by an
ORF of a SVII virus genome. Exenplary SVII polypeptides are shown in the
am no acwed M@sd/ 85770 PCT/ EPO1/ 05029 7 sequence shown i nPETIE&P01105029
Preferably, a SVII polypeptide is at |east about 8, 10, 12, 15, 20, 25,
30, 40, or 50 am no acids and may be |ess than about 250, 200, 150, 134,
125, 110, 100, 90, 80, 70, 60 or 50 am no acids, wherein the upper and
lower Iimts are independently selected except that the upper limt is

al ways gregtgfentObviing HOWer Préfedabyl & SVA polasdpaidt isSivldaspatiopppld, 2" is a
pol ypeptide which has at |east about 40% _ 50% 55% 609 %_.70% 75%
80% 859% 96920,95930.9%ypr 6Beminpgwsdsand om,bedassibrnaioyt 2@&@%%8@ ogy

wth the a o i i NO i 1.and/ t
Mehnt  apout2iosht BE0eNG B, REAGOP R BRUGRR, BnBRaHEe B a S T s e 006
98% 99% orard RS anicnty stédeseqeeha thelemter tinitis thways igecatarthanstho haivarg

portion of the any of the am no acid sequences of FIG 1. Preferably, a
vari ant Svilimibo| ypeptide is at |east about 8, 10, 12, 15, 20, 25, 30, 40,

or 50 anino aci ds, 3 I9Y1 R, peasct Ba 125k B20at 0125, 110
100, 90, 80, 7£ K3RA SR R a%ilds,rbo\;\%?%i n the upateéégﬁ%&%%o} lints

ar e i ndepersdentssye, 55 bt 76%, 8xthepevot Bztbo. 1Me, Wipst7 %%t 9% ot 1s gr eat er

than the lower limt. A "SVII pol | eot i de” | q { d ith
sequence i dEHE? E%EH]SF%“&CG E%‘PW%X I‘"é@lt%ﬁ%i%nyo? ﬁ f géérr%r%sﬁ?x&%%g Kglo Oeés% %wﬁ ;Mn FI g
1, a conpl eEBRincENSTIEOS. 1 aA8/0R at P UBOIEIAE0E, i50%, BboC H0BNETHET0%, Bh)
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is a0 | east804bddte, D9%,95%, 98%, 88%, 887 a1d 00%mmpno apid SeAYFHES é@f‘fl SXitng | ess

t han about 371, 350, .. ; 0 28 o ; 30
nucl eot i destg‘f ﬁd‘F%sﬁﬁ?‘?%%g &ﬁ%@gggtl%hagyfgggiankﬁg aflg\%gﬁéﬁﬁnﬁ?sﬂg; & ndependent | y
selected exeRRIbl. hatarkheS VD pelypeptide is bsleaitabys i Sal2ei 5120aA5t He 40ower
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navi ng  he Jeing@cdonpt e ok tareooret B e ol Siniat-do B STEhr Gl ng
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to th®e ref exhiord euodptnhet teotrpdelimi 18 elavayagtea®yihan ileg pmige liBvt i de” is a
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polynucleotide or fragment thereof shown in FIG. 1, a complement thereof, or a
polynucleotide which encodes a SVII polypeptide or the complement thereof.
Preferably, a SVII polynucleotide is at least about 15, 20, 25, 30, 35, 40, 50 or 60

20 nucleotides and less than about 371, 350, 300, 250, 200, 150, 125, 75, 50, 40, or 30
nucleotides in length, wherein the upper and lower limits are independently selected
except that the upper limit is always greater than the lower limit. A “complement” to
a polynucleotide of interest is a polynucleotide having the inverse complement of the
reference polynucleotide, according to Watson-Crick base pairing. A complementary

25 polynucleotide is capable of hybridizing under suitable conditions, using
Watson-Crick base pairing, to the reference polynucleotide.

A “variant SVII polynucleotide™ is a polynucleotide which encodes a variant

SVII polypeptide or complement thereof or a polynucleotide which is selectively
hybridizable to a SVII polynucleotide or complement thereof, but does not fall within

30 the definition of a SVII polynucleotide. A variant SVII polynucleotide is not found in
any known sequence. Preferably, a variant SVII polynucleotide is at least about 15,

20, 25, 30, 35, 40, 50 or 60 nucleotides and less than about 400, 370, 367, 350, 300,



hybridi zable to a SVII polynucl eotide or conplenment thereof, but does not
fall within 30 the definition of a SVII polynucleotide. A variant SVII

pol ynucl ngioql,gsﬁ—,_@ not found in any known sequence. Prefergblpoimsorari ant
SVII polynucleotide is at |east about 15, 20, 25, 30, 35, 40, 50 or 60

nucl eotides and | ess than about 400, 37Q, 367, 350, 300, WD 01/85770
PCT/ EPQ /05029 8 200, 150, 125, 100, 75 or 50 nucleotides in |ength,
wherein the upper and lower limts are independently sel ected except that
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eds., 1987) Suppl enent 30, section 7.7.18, Table 7.7.1. Preferably,
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(F. M  AusutsomplgxitygfilteringgsON, T%‘:?)=éQp‘EP@%ﬁFLéé?ﬁ@%fgaBr?X‘FFe?lP‘iS?St'?EbI e
7.7.1. Pref . fJefa —used; ' e ur poses
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http://www.ncbi.nlm.nih.gov/cgi-bin/BLAST.
“Nucleotide sequence identity” refers to the percentage of nucleotide residues
which are the same in comparing the two sequences. This alignment and the percent
20 sequence identity can be determined using software programs known in the art, for
example those described in Current Protocols in Molecular Biology (F.M. Ausubel et
al., eds., 1987) Supplement 30, section 7.7.18, Table 7.7.1. Preferably, default
parameters are used for alignment. For purposes of the present invention, the
alignment program is BLASTN, using the following default parameters: databases =
25 non-redundant (all non-redundant GenBank + EMBL + DDBJ + PDB sequences ),
low complexity filtering = ON, expect = 10, matrix = BLOSUM62, gap existence cost
=5, gap extension cost = 2, mismatch penalty = -3, match reward = 1, and word size
=11. Alignment may be performed gapped or ungapped, and is preferably performed
gapped. Details of this BLASTN implementation and these parameters can be found
30 at the following Internet address: http://www.ncbi.nlm.nih.gov/cgi-bin/BLAST.
A polynucleotide which is “selectively hybridizable” to a SVII polynucleotide

sequence is one which (i) hybridizes to a SVII polynucleotide sequence without



= 5, gap extension cost = 2, msmatch penalty = -3, match reward = 1, and
word size = 11. Alignnent nay be perfornmed gapped or ungapped, and is

pr ef er abwo pessfor red gapped. Details of this BLASTN i npl 8GEMPAL/E?P and

t hese paraneters can be found 30 at the follow ng Internet address:

htt p: // www. ncbi . nl m ni h. gov/ cgi - bi n/ BLAST. A pol ynucl eotide which is
"selectively hybridizable" to a SVII polynucl eotide sequence is one which
(i) hybridizes to a SVII pol ynucl eoti de sequence wi t hout WO 01/ 85770
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mv KCl , Tris-HC 8.3 (at 20C), 1.5 d 2, tional | vvlth
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aquat i cu e, - ,
Caperdy.  pOTGAMICIeBONFE 7 Pyt Brahe Pund i A e B e ©) basd

partially pﬁﬁhﬁg catib@ Mg Iﬁ@mamy Batibd Gut Rdecaaparbesslitiangfor the its
normal environnent or exanp an isolated virus is one which has been at
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| east parti puri omviral rot e| ns a er viral
conponent s Bagygstemy) addidifiednatdigh oflE agennue DN A eolyintegsaseor mal milieu (e.qg.,

nucl eoti de sequences which normal |
An “1solated” virus, V1na?l str%c

tfulrea@.ifg., capsid), polynucleotide or
polypeptide is one which has been at least partially purified away from contaminating
20 components found in its normal environment. For example, an isolated virus is one
which has been at least partially purified away from blood, serum, or tissue proteins.
In the case of an isolated viral polynucleotide, the polynucleotide is at least partially
purified away from viral proteins and/or other viral components and may additionally
be removed from its normal milieu (e.g., nucleotide sequences which normally flank
25 the polynucleotide may be deleted).
As used herein, a sequence of interest and regulatory sequences are said to be
“operably linked” when they are covalently linked in such a way as to place the
expression or transcription of the sequence of interest under the influence or control
of the regulatory sequences. The term “operably linked” relates to the orientation of
30 polynucleotide elements in a functional relationship. Operably linked means that the
DNA sequences being linked are generally physically contiguous and, where

necessary to join two protein coding regions, contiguous and in the same reading



25 the polynucl eotide may be deleted). As used herein, a sequence of
interest and regul atory sequences are said to be ".operably |inked" when
they arewoana@bkmntly |inked in such a way as to place the PEKEPHESI2Nn or
transcription of the sequence of interest under the influence or control
of the regul atory sequences. The term "jgperably |inked" relates to the
orientation of 30 polynucleotide elenents in a functional relationship.
Qperably |inked neans that the DNA sequences being |linked are generally
physi cal | yfreget iHpwadier, 3fide enhekers gopealds Amytitrowhen sephiatedpfraneha codi ng
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i mmunogl obul i n nolecule or a "fragnent of an i nmunogl obulin nol ecul e havi ng
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As used herein, the term “antibody” means an immunoglobulin molecule or a
fragment of an immunoglobulin molecule having the ability to specifically bind to a
20 particular antigen. Antibodies are well known to those of ordinary skill in the science
of immunology. As used herein, the term “antibody” means not only intact antibody
molecules but also fragments of antibody molecules retaining antigen binding ability.
Such fragments are also well known in the art and are regularly employed both in
vitro and in vivo. In particular, as used herein, the term “antibody” means not only
25 intact immunoglobulin molecules of any isotype (IgA, IgG, IgE, IgD, IgM) but also
the well-known active (i.e., antigen-binding) fragments F(ab')z, Fab, Fv, scFv, Fd, Vy
and Vy. For antibody fragments, see, for example “Immunochemistry in Practice”
(Johnstone and Thorpe, eds., 1996; Blackwell Science), p. 69. The term “antibody”
further includes single chain antibodies, CDR-grafted antibodies, diabodies, chimeric
30 antibodies, humanized antibodies, and a Fab expression library. The term also
includes fusion polypeptides comprising an antibody of the invention and another

polypeptide or a portion of a polypeptide (a “fusion partner”). Examples of fusion



Such fragnents are also well known in the art and are regularly enpl oyed
both in vitro and in vivo. In particular, as used herein, the term

"ant i bodyWoO AE8#1%0 not only 25 intact inmunogl obulin nol eculP€I/EFP1/BFNI | sot ype
(IgA, 1gG IgE, 1gD, 1gM but also the well-known active (i.e.,

anti gen-bi ndi ng) fragnents F(ab')2, Fab,; Fv, scFv, Fd, VH and VL. For
anti body fragnents, see, for exanple "I mrunochem stry in Practice"
(Johnstone and Thorpe, eds., 1996; Bl ackwell Science), p. 69. The term
"ant i body" pafthgrs hetuderdodiugies! sspogbemotidiers, fnbpHodidies scytdRiDiRsgaralf ¢edld

anti bodi es, di abodies, chinmeric 30 antibodies, . humanize nti podi es, and a
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portion of pol ypeptide (a "fusion partner"). _ es of fusion WO
01/ 85770 P€iT¢ ek 35020a varighde tegemsofiandmugimobiobhbyi ¢he terms'ponkgiaadli fi er s,

| ynmphoki nes, .cyt,oki nes, and cel surface_antigens. ."Antibod ctivity"
refers to ?ﬁé‘ngtb%ﬁ?ﬁe%? pgﬁpgﬁf4eb8r8§el? 8" Blirlilf‘gﬁ%tgcagg)gérinﬂugog)ﬁfcl\% nin
pref er ence jdptiBENBY spliSOiitdodREEE @RABCt o biker aRticgeNpsippdptidesy site
| ocated within a variable region of an inmunoglobulin. The term

"ser ol ogi c@ratgingoyyisesenby virgissd ifs gaigipSitigpases dem spelopBRISISFICH r us t hat
can be i nmmunol ogij . dant.ifie : i fii: ' ' ;stinct from
ot her species o%‘sgl%%é)éeerﬁh’ gr%stgnll p‘g}(ﬁ%ﬂl n? ornh\}tﬁrcg edstéjs(lgagé \ﬁ/?erdﬁaéﬁéélfs its

anti geni ¢ didliistveeseaes tliat iyeguickicmtthelic epeCinehidinds and éd cheegiondinghe term
"conprising" and its cognates are used in their inclusive sense; that is,
equil¥al ent cP&4%%e term "includi ng” and its corresponding 10 cognat es.
Isolated SVII virus Isolated SVII is preferably prepared from plasm or
serum deri ved, by om@,SVl 1 infected individual. SVII virus nmay be isol ated

fromserumor plasm ing a t echni known in the art, .ificludi ng, but
not linited to, I%Oi?}F?rgﬁl#I;’gi%%%aPlgdﬁ%ﬁ%ﬁT@ Pg%sgiﬁ ‘Eﬁ?mé‘?eﬁ?%‘ieﬁfé"a on,

parti cul ar Ky/1pinfRQPRAEAIANAE STBIErus Al HeTEaIARH $ndédrah or pR¥ink uéingainy
particles may be isol ated using sedinentation technjques (e.g.,

ul tracent r idchyimue Snywh irothe artninchiling: but s diatifed| to CEAMRANFANOE. SUYCON rus i s
S SR LSRS08 ABAEL A o Mlnbediial o o
virus. PreferablSwII tie paaicddsirady beBolamdtuaing sedinBvitdtionsedinlquee. prior to
sedi ment at iuﬁ?ac%tri%?g%ti%k{ lgnso’wnsiqurl]e a?r%. Ma'[ter;iaﬁ [:(i)nste-tining SVII virus is treated to
remove large debris and any cells (e.g., by filtration or medium/high speed
centrifugation), then ultracentrifuged to sediment SVII virus. Preferably, the material
20 containing SVII is diluted prior to sedimentation of the virus, such as with tris-
buffered saline, or tris-buffered saline with EDTA. For example, SVII virus may be
sedimented by centrifugation at 200,000 x g for 18 hours (e.g., 200,000 x gin a
SW41Ti rotor, with the SVII-containing serum diluted with TEN buffer).
Analysis of SVII by isopycnic gradient centrifugation indicates that SVII has a
25 density of ~1.26 g/em’ as measured using a sucrose density gradient, and ~1.26 to
1.28 g/cm3 on a CsCl, gradient. Isopycnic gradient centrifugation may be performed
using any gradient-forming compound known in the art that will form an appropriate
gradient, preferably a gradient forming compound that will form a gradient of
approximately 1.2 to 1.35 grams per cubic centimeter (g/cm’);sucrose and cesium

30 chloride (CsCl) are preferred gradient forming compounds. Plasma or serum

containing SVII is layered over sucrose gradient or introduced as a homogenous



buffered saline, or tris-buffered saline wth EDTA. For exanple, SVII virus
may be sedinented by centrifugation at 200,000 x g for 18 hours (e.g.,

200, 000 xy@oigs7®% SWALTI rotor, with the SVII-containing geruwpodoiond ed with
TEN buffer). Analysis of SVII by isopycnic gradient centrifugation
indicates that SVI| has a 25 density of -1.26 g/cnB as neasured using a
sucrose density gradient, and -1.26 to 21 28 g/cnB on a CsC 2 gradient.

| sopycnic gradient centrifugation may be perfornmed using any

gradi ent - f L0, Ag; ?E@IOM'}H aﬁPQ)‘ﬁﬂaﬂeQeﬁﬂ?ﬁu&r thibd, iin Whirfud LI BaRi1BRARKOPT | at e
gradient, pretrerably a gradient formng conpound that"wll forma gradi ent
of appr oxilsmatet $VII Pir¢somdy BSregowarsd pe coltasbing tleepprapeiaterdepigityc frédtiosuadr ose
and cesium Oaﬁ(f:}g] oride (CsCl) are preferred gradient form ng conpounds.

Pl asma or <B% &@fbntaining SVI1 is layered over sucrose gradi ent or
introduced as a [RGARERAOMHIMRHMARS X, FSTT ERRLA0BAAR R il ahbingtibm CsCl i n
an appropriate centrifuge tube, then centrifuged to equilibrium Isolated
s]yl | i r us witlyaryeanpeensiaés sapatayior gladiecriong inmee appPsfrricdtseratetigi mgdiar act i on
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Ehe art. P;(@.Ergﬁrhﬁﬂlnii@mngtchﬂj)mdv@ghﬂly) iang nadeetRqiairtiti¢d (ast,iimnsutostagaties

e.g., as for use _in _panning), chromatographic nmedia. (e.q., | noaf finit
chr onat ogr SpPAFRLIANd Thagrdt FE1nedies jarg gyyygateg o therﬁ?ﬂﬁé?@éﬁ‘égiac‘”kggg%r ation). y
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SVI | virus @ysde-peapaiigd by in vitro culture methods. A variety of such
met hods are known in the art, and normally conprise infecting an 15
appropri at e hostAlteshatelypiselatadaBV i virus mag be gedperadibydr vifra epltg methadst uri ng

the infected cells. and |}l ecting SV LI i 1O | ture
media or b !V?fé‘?tﬁaf P Iﬁ%c)tg?és aééeh“gwn t?etrll?g;éttyﬁ{éi r@gﬁ%t}]}? L%ﬁ%%%ea@: etgﬂﬁ%grahl
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cells, and collecting SVII viral particles from the culture media or by lysing the host
cells. Density gradient separation or immunoisolation techniques may be used to

further isolate the virus.

Isolated SVII polynucleotides
20 Isolated SVII polynucleotides may be prepared by any method known in the

art, such as by direct isolation of viral DNA from viral particles, by direct isolation of
viral RNA transcribed as part of the SVII life cycle, by use of a hybridization method
(i.e., identification of viral DNA in DNA libraries prepared from viral DNA, or virus-
containing serum or plasma), by use of an amplification method (i.e., polymerase

25 chain reaction of viral DNA, viral-DNA containing libraries, or DNA isolated from
plasma or serum), or by direct synthesis. The polynucleotide sequence shown in FIG.
1 may be used to design probes or primers for use in hybridization and amplification
methods and to select sequences for synthesis. Preferably, the selected probes or
primers are unique (e.g., are not found in GenBank or other sequence databases).

30 Isolated genomic polynucleotides may be prepared by extraction of isolated

viral particles. Isolated viral particles may be subjected to any DNA extraction



20 Isolated SVII polynucl eoti des may be prepared by any nethod known in the
art, such as by direct isolation of viral DNA fromviral particles, by
direct i swOatBymo of viral RNA transcribed as part of the ISUVEPO05@BIcycl e,
by use of a hybridization method (i.e., identification of viral DNA in DNA
| ibraries prepared fromviral DNA or vilgus- containing serumor plasm),

by use of an anplification nmethod (i.e., polynerase 25 chain reaction of
viral DNA, viral-DNA containing libraries, or DNA isolated from plasma or
serum, or tyhdiguektoveyin thesgitssuciTae gpolidinivot HOH edeactionaptivsalphipliovwied FI G
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hybridizing to the SVII polynucleotide probe are purified by one or more ‘rounds’ of
purification (e.g., repeating the plating and screening process on progressively more
20 purified clones), as is well known in the art. SVII DNA may be prepared by
harvesting DNA from clones isolated in the screening procedure, and optionally
further isolated from the library vector DNA by restriction endonuclease digestion.
Alternatively, clone DNA isolated by screening may be used as a substrate for
amplification of SVII virus DNA using polymerase chain reaction (PCR)
25 methodology. PCR primers may be designed from SVII virus DNA or, more
conveniently, may be designed to hybridize to DNA sequences in the library vector
which flank the site at which the library DNA was inserted, as will be apparent to one
of skill in the art.
SVII virus polynucleotides may also be isolated by amplification from
30 samples containing SVII DNA. Primers for amplification may be designed based on

the sequence shown in FIG. 1, and are preferably designed so as to amplify SVII

DNA, but not viral DNA from other viruses or genomic DNA from animals or
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of uses, including detection of SVII virus

(which is useful in diagnosis of SVII infection), production of SVII polypeptides,

construction of SVII-based expression/transduction vectors, and as antisense

oligonucleotides or for construction of antisense SVII vectors.

20 Antisense SVII polynucleotides are SVII polynucleotides which are capable of
selective hybridization to a segment of an mRNA molecules produced from an SVII
genome. Antisense SVII polynucleotides may be any size SVII polynucleotide, but
are preferably less than about 200 nucleotides length. Antisense SVII polynucleotides
block expression of SVII proteins and/or SVII viral replication in SVII infected cells.

25 Accordingly, SVII antisense polynucleotides may be used to treat SVII infections
and/or ameliorate the symptoms of SVII infections, including reduction of SVII
viremia.

When SVII antisense polynucleotides are chemically synthesized , they are
preferably synthesized as modified oligonucleotides to increase resistance to

30 nucleases. Modified oligonucleotides may be synthesized to include
phosphoroamidites at the 5’ and 3’ termini (Dagle et al., 1990, Nucl. Acids Res.
18:4751-4757), to incorporate the ethyl or methyl phosphonate analogs disclosed in
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Preferabl YJﬁléygbmdgﬁﬁpggespol ynucl eoti des delivered by viral vector are
adm ni stere SVII proteins may comprise an entire ORF from a SVII virus, one or more

fused proteins from a SVII virus, a single protein from a SVII virus, or fragments
thereof. Also included are “mosaic proteins” which comprise two or more SVII

20 protein fragments within the same protein. The SVII protein fragments in a mosaic
protein may be from the same SVII protein or from different SVII proteins. Where
the SVII protein fragments are from the same SVII protein, the amino acid sequence
normally separating the fragments is substantially deleted or replaced with an
unrelated “spacer” sequence. Another mosaic protein encompassed by the invention

25 is a “superepitope” mosaic protein that comprises homologous versions of at least one
epitope from at least two different SVII viruses. Superepitope mosaic proteins may
be used, for example, in screening assays to generically detect SVII virus infection.

SVII polypeptides may be prepared by any method known in the art, including

purification from isolated viral particles, recombinant production and chemical

30 synthesis. Due to the relative difficulty of isolating large amounts of viral particles
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cleavage site between the protein of interest and the fusion partner to allow separation
of the two parts. The fusion partner may be at the amino terminal or carboxy terminal
of the protein, although fusion proteins which incorporate the protein of interest as an
20 ‘insert’ within the sequence of the coding region, are also contemplated. Fusion
proteins comprising a SVII protein insert may be particularly useful as screening
tools, for example, when incorporated into a “phage display” system (e.g., where the
SVII protein sequence is inserted into a lambda phage coat protein).
Useful fusion partners include proteins which allow for easy purification of
25 the fusion protein (e.g., glutathione-S-transferase, oligo-histidine, and certain
sequences derived from the myc oncogene), increase solubility of the fusion protein
(such as E. coli DsbA, disclosed in U.S. Patent No. 5,629,172), or create a “linker” to
bind the protein to a substrate (e.g., polyglycine with a terminal lysine could be used
to link a SVII protein to substrate for use in an immunoassay).
30 Generally, an expression construct is created by inserting a polynucleotide
encoding a protein of the invention into an appropriate recombinant DNA expression

vector using appropriate restriction endonucleases. The restriction endonuclease sites
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tet®, neo® or hyg") or genes which complement an auxotrophy (e.g., trp or DHFR)

and/or negative selection markers such as herpes simplex virus 1 thymidine kinase.

20 The expression vector will also include necessary sequences for initiation and
termination of transcription and translation (e.g., promoter, Shine-Dalgarno sequence,
ribosome binding site, transcription termination site) and may optionally contain
sequences which modulate transcription (e.g., SV40 enhancer or /ac repressor), and
may also contain sequences which direct processing, such as an intron or a

25 polyadenylation site, as necessary.

The polynucleotide of the invention is inserted into the expression vector in
the proper orientation and relationship with the expression vector’s transcriptional and
translational control sequences to allow transcription from the promoter and
translation from the ribosome binding site, both of which should be functional in the

30 host cell in which the protein is to be expressed. The transcriptional control

sequences are preferably inducible (i.c., can be modulated by altering the culture

conditions, such as the lac operon for E. coli or the metallothionein promoter for



expression vector will contain an autononous replication site that is
active at least in the organismin which the vector is propagated, and
frequentwyodssmoi n the 15 reconbi nant host cell. The exprRCSBERH/O0§&Et or wil |
al so typically include marker sequences which are capabl e of providing
phenotypic selection in transforned celhgs, such as positive selection
mar kers, such as an antibiotic resistance genes (e.g., bla, tetR neoR or
hygR) or genes which conpl enent an auxotrophy (e.g., trp or DHFR) and/or
negative sgh@etalien caily)kansexaple esuble apespraisivpl vextov is aslasmiddesértheden ki nase.
20 The expression vector will also incluyde neces arﬁé%gguencgg.for
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mar cescansra@fiéttion, viral transduction, lipid-mediated transfection, electroporation, ballistic
transfection, and the like. After introduction of the expression construct, the
recombinant host cell is generally cultured under appropriate conditions to select for
20 the presence of the expression construct (e.g., cultured in the presence of ampicillin
for a bacterial host with an expression construct containing bla), or alternately may be
selected for expression of the protein by any appropriate means (e.g., fluorescence
activated cell sorting, FACS, using a SVII protein-specific antibody).
After selection and appropriate isolation procedures (e.g., restreaking or
25 limiting dilution cloning), the recombinant host cells are cultured at production scale
(which may be from 500 mL shaken flask to multi-hundred liter fermenter for
microbial host cells, or from T25 flask up to multi-hundred liter bioreactor for
mammalian host cells, depending on the requirements of the practitioner), using any
appropriate technology known in the art. If the promoter/enhancer in the expression
30 vector is inducible, the expression of the protein is induced as appropriate for the
particular construct (e.g., by adding an inducer, or by allowing a repressor to be

depleted from the media) after the culture reaches an appropriate cell density,



vari ous pseudononas species may be used. Alternately, eukaryotic host

cells, including yeast such as Saccharomyces cerevisiae,
Schi zosagohasemyces ponbe, as well as hi gher eukaryot es RCKBEPHASNEN- yeast
fungal cells, plant cells, insect cells (e.g., Sf9), and mammalian cells

(e.g., COS, CHO may be used. 15 The conpl et ed expression construct is
i ntroduced into the reconbi nant host cell by any appropriate nmethod known
in the art, such as CaCl2 transfection, Ca2PO4 transfection, viral
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mul ti - hundr&ds P oF nmal i an host cells, depending on the
requirements of pheiRywkithbictX@rassedusihixh-rnyl pprislpmipatssion spdteros ogy known
inthe art. If the pronoter/enhancer in_the, expressi ogh 30 .v cthI% ils
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are grown until they reach appropsiate densit or_harvest. .. Har i ng of
the reconmbi SVRREYFEFRIIAE SBWE‘EF&“F&%%‘E&}% n\)ﬁ%dﬁé’poéﬁgfyolﬁ ? ngg@g}ét% ﬁlnat ure
of the recophiipan LGBl Bthidthe XIS S TR I ddUsibieirtiRdedovered in

pol ynucl eo%gﬂae%ggﬁﬁng thse p%ot eiln of the inventi gf as w il be apparent

to on® of sikiddtive formhaftearmt refblsings reaqsionsiaiveick sensrallyopeolyepredpciagthe i n a
secreted protein ein i

, the_pro nor mal |y . over.e ' media from
the cul t ur EOPESLEALONRY Pt}eec}eg%q:aéli & o%dﬁ‘é%és{)flgi%g%sag%{% g)trgt)réggslg %Y(%lg&e
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lysis of the cells to free the expressed protein,
and are disclosed in, for example, U.S. Patents Nos. 4,511,502, 4,511,503, and
4,512,922.
20 Short (e.g., less than about 20 amino acid residues) SVII proteins may also be
conveniently produced using synthetic chemistry, a process well known in the art.
Due to decreased yields at long peptide lengths, synthesis is a preferred method for
production of peptides of about 15 amino acid residues or less.
SVII polypeptides may be used in vaccines for prevention of SVII infection
25 and/or treatment of SVII infection. Any SVII polypeptide or combination of SVII
polypeptides maybe used in a SVII vaccine. SVII mosaic polypeptides comprising
multiple epitopes from a single SVII protein, wherein the amino acids normally
separating the epitopes are deleted are one preferred SVII protein for use in a vaccine
formulation. Another preferred SVII protein for use in a vaccine is a superepitope

30 protein which comprises homologous epitopes from multiple SVII viruses fused into a

single protein.



Proteins which are expressed in high-level bacterial expression systens 10
characteristically aggregate in granules or inclusion bodies which contain
hi gh | exgb91/89F0t he overexpressed protein. The protein adyTaRNQ02r e
solubilized to provide further purification and isolation of the desired
protein product, for exanple, using sjigongly denaturing solutions such as
guani di nium HCl , possibly in conbination with a reducing agent such as
dithiothreitol (DTT). The solubilized protein is recovered in 15 its active
formafter a "refmhdidiges diefsinubited dcoonditigcto nyghetsainbyniin ol artes reduci ng the
concentration of the denatur ant and addi.ng_oxi di magaﬁagent ocol s which

are consiffefceblydneiaringisipsl liogighlogmplgHio fr paEgnisr T O#hr‘?s are wel |
known i n tvgﬁmggsllmg%gg@oarﬁ{é@at&l @%%%%Haﬁna&ﬁﬁca@é%ﬁeﬁts Kdown ifdeedit s Nos.

4,511, 502 Short (e.g., |less than about 20
am no aci dutlesas plmesc)lo@/emy qardqﬂmrmcenagallamoepwle whs,vlerffeemptrgsewad@ﬁeed usi ng

synthetic chemstry ocess wn i.n the ar decr eased
yi el¥s at HHEE ﬁé‘fi’c“f (fPémP ﬁ"g?gf?élts %%‘thﬁé‘%? Winghglaﬁ rre(%}{ 5d for

productio U%T A198 PR MAPEH A TRl St@te@?hzd*nfa@&lbdihlﬂ{}‘onﬁ}énticﬁﬁ$nc SVI |
pol ypepti es may be used in vaccines for prevention of SVI| infection 25

and/ or tr eRaakeilte, MD.SIOP).i nf ection. Any SVII pol ypeptide or conbination of

SVI1  polypepti aybe u pol ypept i des
conprising ml ??Blpg%é%e?aéﬁcggacﬂne%ngysﬁ n\g/q%%g@?lﬁtegy%{hel 2 erein the anino
aci ds nor makyants eRakatd SYiltphereRPbdsed escchtes udﬂchtorhdm&:abac@nearms gfcbrased SV |

protein for use in a vaccine_ fornmulation, other preferr SVII protein
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preservatives, agents, osnolyte agents, and the like, which may
be {®und in theSVJBR/acr(th ﬁEDr@Ab‘lESlePFm@@nEIWY WAre afembly &%

Phar nBCOpeIIJeqcl:utacr?e%YJgQ r|r181r1]§trat10n Prefereg routes c?f’ad%q)nlst}zg%%)mclude intramuscular

and subcutaneous injection as well as percutaneous air-driven administration (e.g.,
needless injection). The vaccine may be given in a single dose or as multiple
administrations. Where multiple administrations are given, they are preferably

20 separated by at least one day, week, or month.

SVII Antibodies
Antibodies against SVII may be prepared using the isolated viral particles

and/or SVII viral proteins provided by the instant invention. Isolated polyclonal
antibodies as well as monoclonal antibodies may be made.

25 Isolated polyclonal antibodies against SVII proteins are preferably prepared by
injecting a “SVII immunogen” (e.g., isolated SVII viral particles, SVII protein(s),
SVII oligopeptides linked to a carrier, or SVII fusion proteins) in an immunogenic
form into an animal, preferably a mammal such as a rodent (e.g., a mouse, rat or
rabbit), a goat, a cow or a horse. Most commonly, the first injection of SVII

30 immunogen is made as an oil/water emulsion complete adjuvant such as Freund’s

complete adjuvant, which contains a non-specific activator of the immune system to



SVII protein-based vaccines may al so be fornmul ated with adjuvants.

Adj uvants for use in SVI|I protein-based vaccines include chem cal adjuvants
such as wiDoi@suei num hydr oxi de (especial ly al um num hydr oRCHEPHA5829,

pot assi um al um protam ne, al um num phosphate and cal ci um phosphat e,

cytoki ne adjuvants including interleukin 1.beta, tunor necrosis factor

al pha, and granul ocyt e-macrophage colony stinulating factor (GWCSF), such
as described in U S Patent No. 5,980,911, and oil in water enul sions such
as Freund' snpooys iatreulmqum@mtpﬂheﬁré&ad} uvawagen.] bagvinjeorigos aredxpisally

f bly d | | f
Beim nf ot r ST 6 GTaPR T BUPew bt £anhihregra SOk batroeBanE bR cou ar

and subcut apeaisol N AgkHa8yaSe GBIl imGupRies ua@Beﬁiﬂﬁ)datdd-adi@br\be@ to a solid
adm nistration (e.g., needless |n§§§ct| on). The vaccine may be given in a

si ngl e doseubstraie Ongf & FipIRte SARGATR| SEFWEAS }é?r’iges‘ie\&d#?éltdéeﬁﬁﬂ foifﬁf’feprﬁifﬁfﬁi’%t r ations

are given,
mont e ovi (PR R B Tl heale S ER A Aoty Atel SRS A A oas T e
i sol at ed viguah apai ELES & $enmnad/latkeShmunbsoabenpasshe) wsingoa SVildeonimpgehas

instant invention. |solated 0] cl onal bodi es, as | I, as nonocl onal
anti bodi es HajArs apd dspedss-pre6)fl IHB‘I’Wg{?h&] Seﬁﬂ‘?‘i{aﬁ%aﬁl\ﬂﬁ?dﬁgai nst SV |

proteins are pr %F}@Hbﬂal%hﬁﬁ’@cﬁ@sdot{iﬂm it 86 EdHObApre \M b%/ mneees (e. g.
isolated SVII viral particles, SVII protein(s), i gopeptides i nked

to a carri eliffesnt Sv}mlqlﬁusf@mhpbxmdcmlan@}‘hnor}pﬁ/nthemmmgﬁelﬁf@(rredfg?nmﬂmcb an

ani , preferabl r u

Fabbit), = G0E AL Sheh eree e S n T2 RSP el on o
SV 30 Imm@ﬂzggﬁm Enzﬁfﬁq‘dﬁ)ggls73ﬂb(9198'l\aﬂ1fﬁfdltﬁjﬁul @bmlmwhﬁ@yaeb}mmy such
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i mmunosor bent assay) using a i mrunogen as

that produce antibody of the des1red specificity. Specificity testing is performed on
culture supernatants by a number of techniques, such as using the immunizing antigen
as the detecting reagent in an immunoassay. A supply of monoclonal antibody from

20 the selected clone can then be purified from a large volume of culture supernatant, or
from the ascites fluid of suitably prepared host animals injected with the clone.

Alternative methods for obtaining monoclonal antibodies involve contacting

an immunocompetent cell or viral particle with a protein of the invention. In this
context, “immunocompetent” means that the cell or particle has expressed or is

25 capable of expressing an antibody specific for the antigen without further genetic
rearrangement, and can be selected from a cell mixture by presentation of the antigen.
Immunocompetent eukaryotic cells can be harvested from an immunized mammalian
donor, or they can be harvested from an unimmunized donor and prestimulated in
vitro by culturing in the presence of immunogen and immunostimulatory growth

30 factors. Cells of the desired specificity can be selected by contacting with the

immunogen under culture conditions that result in proliferation of specific clones but

not non-specific clones. Immunocompetent phage may be constructed to express



the target and a species-specific anti-inmunogl obin secondary anti body.
Monocl onal anti bodies of this invention can be prepared by a nunber of

di ff erentva@mbmioques. For hybri doma technol ogy, the readePCTEPIEGSEIY ed
generally to 10 Harrow & Lane (1988), U S. Patent Nos. 4,491, 632,
4,472,500, and 4, 444,887, and Met hods pm Enzynol ogy, 73B:3 (1981).

Tradi tional nonocl onal antibody technol ogy involves the imortalization
and cloning of an anti body-producing cell recovered froman animal,
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cul turi ng withttedipored biockeroical senamboetecimdugsrimisodase pefillodiesof thyr owt h 30
factors. Cells.of the desired specificity can be selected by contacting
with the T¥iH#Ben under culture conditions that result in proliferation

of specific cl opagbédits oti@he R podTRLbly Lrehehespuriffedupocoiyriet wir phage may
be constructed to express WO 01/85770 PCT/ EP01/ 05029 22 i mmunogl obul in

varilabl e raglivriogeashithsS \Gh virplgirpteingy pyalso fapalovhsmess-sactlaylty WNgw  Engl . J.

I 0 T UL T Sl LA A U001,
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negative for SVII infection.

20 The epitope to which a particular antibody binds can be mapped by preparing
fragments and testing the ability of the antibody to bind. For example, sequential
peptides of 12 amino acids are prepared covering the entire sequence of the
immunogen, and overlapping by 8 residues. The peptides can be prepared on a nylon
membrane support by F-Moc chemistry, using a SPOTS™ kit from Genosys

25 according to manufacturer’s directions. Prepared membranes are then overlaid with
the antibody, washed, and overlaid with anti-human IgG conjugated with either
alkaline phosphatase or horseradish peroxidase. The test is developed by adding the
appropriate substrate for the particular enzyme conjugate used. Positive staining
indicates an antigen fragment recognized by the antibody. The fragment can then be

30 used to obtain other antibodies recognizing the epitope of interest. Two antibodies

recognizing the same epitope will compete for binding in a standard immunoassay.



5 immunogen attached to a solid phase, and then anplified in E coli.

Anti body can be purified fromserum cell supernatants, |ysates, or ascites
fluid bywaosgsbbnati on of traditional biochem cal separatPGHEPEIAMIquUesS,
such as anmoni um sul fate precipitation, ion exchange chromatography on a
weak anion exchange resin such as DEAB3 hydroxyapatite chromatography, and
gel filtration 10 chromatography. Specific affinity techniques, such as
affinity chromatography using a SVII imrunogen as the affinity noiety may
al so be used, ﬁlp@ltﬁbod)iés bfithe dmjeuitich hman bewsé¢dfot tladietdctina bnd/boiclemniicabn
separation techniques to isol ate t.ibodies of .the .invention. Antibodies
obt ai ned aPeSY¥HefBSapd/may plse %HS‘%\TI 1Bd§qq?t}°é‘d%ﬁ’b“9p%am”§}e? %‘T’d[/ Phafl 15 ability
to react W iRVl viral proteins, but also for a ow cross-reactivity with
potential Cross-reacting substances also present in sanples of diagnostic
interest. Unwanted activity can be adsorbed out of polyclonal antisera, if
necessary, DaedqpntdféVIkr oss-reacti ng substance or an antigen preparation
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I Mmunoassay. 01/ 85770 / EPO01/ 05029 23 Anti bodi es of t%e i nvention may

be used foprabieas bigtratizddon WA /iptheisgemld. fi cation of SVI1 virus, and may
al Sol 5be usef ul i[ﬂirilgs eltcgrtfniir?era IQthic\)/rilsrqutheD %Bltaieﬁlse&ﬂ @%ﬂ%‘é s&il{eﬁLe a4 9&5?4, ns.
oligomers of approximately eight nucleotides or more can be prepared, either by
excision or synthetically, which hybridize with the SVII genome. The natural or
derived probes for SVII polynucleotides are a length which allows the detection of
unique viral sequences by hybridization. Generally, probes are a minimum of six to
20 eight nucleotides in length, sequences of at least ten to twelve nucleotides are
preferred, and those of at least about 20 nucleotides may be most preferred.
Depending on the desired utility of the assay (e.g., detection of all SVII viruses vs.
detection of a single SVII virus type), the probe may be based on a region of SVII
genomic sequence which is conserved among SVII viruses or highly divergent among
25 SVII viruses. These probes can be prepared using routine, standard methods
including automated oligonucleotide synthetic methods. A complement of any unique
portion of the SVII genome will normally be satisfactory. Generally, complete
complementarity is desirable in probes, although it may be unnecessary as the length
of the fragment is increased.
30 Normally, the test sample to be analyzed, such as blood or serum, is treated

such as to extract the nucleic acids contained therein. The nucleic acid sample is



Detection of SVII 5 The pol ynucl eotides, proteins, and antibodi es of the
invention may be used in nethods and kits for the detection of SVII viral
i nfecti owoamasd®t ecti on of SVII itself. Assays using thePEBEYMMANZEOL I des,
proteins, and/or antibodies of the invention my be designed in a variety
of formats, depending on the desired uty4lity of the assay. Pol ynucl eoti des
of the invention may be used for detection of SVII virus 10 genom c DNA.
Detection of SVII genomic DNA in blood sanples indicates that the sanple
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such as by ge oresis
washing is performed under stringent conditions. Detection of bound probe is
performed according to requirements of the label/detection system employed in the
assay. For example, where the probe is radioactively labeled, probe binding is

20 detected by autoradiography. Where the probe is modified to allow later binding of a
label (e.g., by covalent linkage of biotin or digoxigenin to the probe or by addition of
a polyA tail to the probe), a label linked to a modification binding moiety (e.g.,
streptavidin linked to a detectable enzyme such as alkaline phosphatase, green
fluorescent protein or luciferase, or a fluorescent or other label bound to an anti-

25 digoxigenin antibody). Detection of fluorescent probes is generally accomplished by
fluorimeter, while luminescent labels may be detected using a luminometer or a
photographic plate. Branched DNA technology and other methods which amplify
signal from the assay may be employed (Urdea et al., 1989, Clin. Chem. 35(8):1571-
1575; U.S. Patent No. 5,849,481, ).

30 Other assays employ probes as primers for amplification of SVII genomic

DNA in the sample. Methods such as polymerase chain reaction, ligase chain

reaction, Q-beta replicase, NASBA (Compton, 1991, Nature 350(6313):91-92), , etc.,



phase format assays such as the assay described in U S. Patent No.
4,868,105 may also be used. 5 Depending on the format of the assay and the
det ecti omo®ysien the probes nmay or may not be directly RGHEFBASGP

otherwi se nodified to allow |ater detection by binding of a |abel.

Sui tabl e | abel s and nethods for attachhyng | abels to probes are known in
the art, and include but are not limted to radioactive |abels incorporated
by nick translation or kinasing, nodifications which allow |ater binding
of a | abelyayskcibed o agateil@ige Ayhdtisa copiss wid portisn bt albpEthe SMII gerdbmic
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resul ting vidipliexes drey detdsgirestnt. Cont rol of stringency is well known 15 in

the art, and de ds on vari abl ch. as lt. c ent.ration, | engt h
f or réami de ponceﬁ?ﬁé(ﬂriuﬁﬁl_,ayt i rcgfeﬁfe S aflﬁgocfl?skgeﬂﬁﬁnev rgtrldérb{&yc}e%&ﬁl% s
hybri di Zatﬂr%%g@é"&’f VinASRitads iSa BRASIOr ARY oBMaids bardigentm@anetistiyons.

Det ection of bound probe is perforned according to requirenents of the

| abel {j det dotmain keywn anihe @y ragsele 15edtimeon) wresiay WI%@U@Q@% PEthe WRSIEOR he probe
is radioactively.la . prob i.ndi. is 20 detected by autoradi ography.
Were the gﬁ?%%%é{}oéw%?aﬁgivggs rﬁg{i’k}%&&v&ﬁ%t er binding of a | abel (e.gg, Eyy
coval ent |i nkagq igfm&it bhdie f@m, dh gaxugednsay foodé¢thaiopraisd/Iovirbyoad¥ilt i on of a

pol yA tail to the probe), a label |ink t difi L bi.ndi i
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Bound t1 25 i bo Det

ot her | abe 0 an anti di goxi genin an dy) . ection of
f | uor escenmnpidhesy ifsmgeneairt yt lagst onp hitdtodies lof thefinventionet er, whi | e

| um nescent | abels may he detect.ed. using.a | um ter hi

plate, B anched o Hifoiocg et P e HoaS T e b e P o
e assay I BP3 O3 oy @ b3 98mHish i a571-
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priters fomosmhithé sratemn cohmeyly adgemsien to a pratein Aindig SEEP & &Met hods such
bt R T T
PCT/ EPO1/ 05018 is2Sound to the substrate. This second arrangement is used in “sandwich”
immunoassays and is preferred for detection of SVII virus proteins.
After immobilization of the sample (or the SVII proteins in the sample) to the
20 substrate, a detection antibody is contacted with the sample and the presence of the
detection antibody is detected. The detection antibody may itself be detectable due to
modification of the antibody with a dye or colored particles, it may be modified such
that a detection reagent will bind to the detection antibody, or it may be modified with
an enzyme which acts on a chromogenic substrate
25 The exact details of detection of the detection antibody will, of course, depend
on the detection system utilized. Directly detectable detection antibodies may be
detected by, for example, simple inspection, light microscopy or colorimetry (for
antibodies modified with colored particles such as latex beads or colloidal metals),
radiometry (for antibodies modified with a radioactive compound) or fluorimetry or
30 epifluorescence microscopy (for antibodies labeled with fluorescent dyes). Detection
antibodies which have been modified to include an enzyme are typically detected by

incubating the assay in a solution containing a substrate which becomes detectable



may be used to create | arge nunbers of copies of a portion or all of the
SVI1 genomc DNA present in a sanple. Detection in such assays is nornally
by det ectvioan/sefroan anplification product of an expected BCVEPIOpMRIcal | y by
gel electrophoresis and visualization of any bands present. 5 SVII virus
may al so be detected using antibodies g the invention to detect the
presence of viral proteins in a sanple. Any of the w de variety of

i mmunoassay formats known in the art nay be used in conjunction with
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adsor pt i onwhRhaiRlQbehdmBHI Mgtestid] a6®olE allows detgaloysif poemedqeaion or
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i mrunoassays, and is pre f.ok I LY hEdSaPE QLG After
i mmobi i za iltBr? (g’fe Otrﬁgfoé‘%ﬁ%ﬁrrgaf ’olga]tr%?&%g/}*ﬁ%rn gé;ng%s aPn theasarrpl e) t)o t he
20 substrate, a detection antibody is contacted with the sanple and the
presence of the detection antibody_ js ﬁﬁt g;;t ed. The detection anti body may
i tséPf be detectable due to nodifi the anti body with a dye or
col ored pagti v 1 Yo ri&/ o, fHRA such that a detection reagent will
bind to thEg(%@L)lgif F%)ﬁuatggﬁt? bU(}y, or 1t may be nodified with an enzyme which
acts on a chronDiehichnsubshpEtieg 9% BeeomicaldNAdwergiisodated ugisg acti on of the

det ecti on ant.j bod i.I 1, of cours depend ;. on i . m
utilized. Bof E@P§n fbihsupRpTea AR LT Ceé‘ﬁ?]inISé‘f"@?)?}%ﬁ‘@e&%@éﬁdﬁ’gd by, for
exanpl e, si (kf dtREREGIT, BBientd ZY:946-9519S TRRn@hod Olildtel BEtitiyer( DAVA _
anti bodies nodified with colored particles such as | atex beads or coll oi dal
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or fluorimetry @r 30.epifluoresc i i el ed
with fluor escengeﬁ%gf% %%Wg@gg%gﬂ&%ﬁ?l}%%@?ﬁlggg%ﬁé%ﬁ{ﬁ%{vggggﬁa%gﬁi ed to
i ncl ude angqpeyHEtad&” HNMACDNA vdeeegirel byprotaicasb & digestiohdoldssed/by n a

solution contai ning a substrate which beconmes detecta 1e
phenol and chloroform extraction. DNA isolated from 100 uL H101 serum was

digested to completion with 10 units of Sau3A I for three hours at 37 °C. The enzyme
20 was inactivated by incubation at 65 °C for 20 minutes.
Linkers R-Bgl-24 (5>~AGCACTCTCCAGCCTCTCACCGCA-3’) and R-Bgl-
12 (5’-GATCTGCGGTGA-3") were ligated to the digested DNA by mixing the
digested DNA with 1 nmol of each oligo in T4 DNA ligase buffer (with ATP, from
New England Biolabs), denaturing the mixture by incubation for two minutes at 55
25 °C, annealing the linkers by gradually cooling the mixture to 10-15 °C over about an
hour, then adding 800 units of T4 DNA ligase (New England Biolabs) and incubating
overnight at 12-16 °C.
Tester amplicons were prepared by nested PCR reactions, since one round of
PCR did not yield quantifiable amount of DNA. A portion of the ligation product was
30 mixed with PCR buffer, dNTPs, and an additional 250 pmol of R-Bgl-24 oligo and
overlaid with mineral oil. The R-Bgl-12 oligo was ‘released’ by incubating the

mixture for three minutes at 72 °C. Overhangs were filled by adding 7.5 units of



WO 01/ 85770 PCT/ EPO1/ 05029 26 upon processing by the enzyne (e.g.,
substrates which change color or become fluorescent or |um nescent after
processiweg digsibe enzyne) and detecting any processed sUBSI/EBUOS®SI ng an
appropriate nethod (e.g., colorinmetry for chronpgenic substrates,
fluorinetry for fluorescent substrateg; and the like). Qrher detection 5
anti bodies may be nodified to allow for "indirect" detection, where a
second reagent which binds to the nodified detection antibody allows
detect i OHAMPIDHUK(Qe]DNiAQb’blyraéltai;d)((RE/Blo'f;{fmerﬁdedlnaubauyglfor mduntpdi fi ed such

that it is detectable (either directl t.h I ticl
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DNA were isofated using a nodification of the representation difference
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"tester" was extracted by proteinase K digestion foll|owed by
phenol angrahikcowed tbuemeetxaqtabmtb pheIDNAhhomfbam ead preowpita@d Withpdiug er um was

di gested to conpletion W|t 3 f
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R 339| 24 Rer AHAUTGTRCAP AR A n)de@ﬂfﬂ"B(tB@lEDILQ) buffer. The R-

(5" - GATCTGCGGTGA-3") were ligated to the digested DNA by m xing the
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to 10-15 godlﬁﬁracéﬁw&ndadﬂhanbohﬁhe pfeemcadmgngogm colidctesi byfce'ﬁmﬂ)gwudn,gase ( New

Engl and Bi ol abs) and. i ncubatin overni ght at 12- I

vverle pr eparréiyleéiolﬂf@«gméderpm Pégk?'tsluB‘?@ata%‘i A reé‘r‘%’eP&iidH T@fs{h ‘al ﬁg? >
yield qua 2 uct was 30
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andisover | abﬂespohmngltcm 51500 hucladmelestag tutoat.oDiggstediaster paipdigersaverngy

i ncubatin
%unged from the gel using a QIAGEN® Qiaex II Gel Extraction kit according to the

manufacturer’s instructions. 2 pg of tester amplicon DNA was ligated with J-Bgl-24
and J-Bgl-12 linkers (5’-ACCGACGTCGACTATCCATGAACA-3’ and
5°-GATCTGTTCATG-3’, respectively), essentially as described for the R-Bgl
20 linkers.
Driver amplicons were prepared from DNA extracted from serum pooled from
10 healthy blood donors essentially as described for tester amplicons, except that new
linkers were not added after the second Sau3A I digestion.
Driver and tester amplicons were mixed at a 100:1 mass ratio, extracted with
25 phenol/chloroform, and precipitated with sodium acetate and ethanol. The pellet was
collected by centrifugation, air dried following removal of the supernatant, and
resuspended in 4 pL of EE x 3 buffer (30 mM EPPS, pH 8.0, 3 mM EDTA). The
mixture was overlaid with mineral oil hybridized by denaturing for five minutes at 98
°C, adding 1 pL of 5 M NaCl, incubating a further two minutes at 98 °C, then 20
30 hours at 65 °C.
The tester/driver hybridization mix was amplified under conditions which

selectively amplify only double stranded tester DNA. A portion of the hybridization



m xture for three mnutes at 72 C. Overhangs were filled by adding 7.5
units of WO 01/85770 PCT/ EP01/05029 27 AMPLI TAQ(r) Taq DNA pol ynerase (PE
Bi osyst ewg)o1@madhoi ncubating for a further five mnutes at PCREEII/0EOZL er
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mnute at 95 C and three mnutes at 72-g followed by a final extension
step at 72 Cfor ten mnutes. 10 | of first round PCR product and |linker 5
R-Bgl - 25 (5' - ACTCTCCAGCCTCTCACCGCAGATC-3') were used in the second round
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buf flér (30Sadd/CPRS] sybstigitiog N3BgMiERTAN-BEhé2 and XtBgle24pas overlaid with
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respectively) for the J-Bgl linkers essentially as described for the switch from the R-
Bgl linkers to the J-Bgl linkers, hybridizing the N-linker DP1 with driver amplicons at
a 1:800 mass ratio, and amplifying/digesting/amplifying as described for DP1, except

20 that extensions during the amplifications were carried out at 72 °C.

The Third Difference Product (DP3) was created by digesting DP2 with

Sau3A I and substituting J-Bgl linkers for the N-Bgl linkers, followed by followed by
hybridization with driver amplicons at a 4 x 10°:1 driver:tester mass ratio, and
amplification/digestion/amplification as for DP1.

25 After three rounds subtractive hybridization and selective amplification,
distinct bands were seen after gel electrophoresis, as compared to the ‘smear’ patterns
of the original tester amplicons. DNA was isolated from each band using a
QIAGEN® Gel Extraction Kit (Cat. No. 28704) according to the manufacturer’s
instructions, then ligated into TA plasmid 2.1 (InVitrogen Cat. K2000-01). The

30 resulting libraries of plasmids were then transformed into E. coli and plated. 30
colonies from each library were selected and sequenced using a PE Biosciences PCR

sequencing kit according to the manufacturer’s instructions. Sequences were



30 hours at 65 C. The tester/driver hybridization mx was anplified under
conditions which selectively anplify only double stranded tester DNA. A
portion wb diRe77bybridi zati on WO 01/ 85770 PCT/ EPO1/ 05029 2BCTEROIVS829
anplified for 10 cycles essentially as was done for anplification of the
J-Bgl ligated tester DNA, except that,the extension cycles were perfornmed
at 70 C. The anplification product was collected, extracted with
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et hanol, a ried ow ng renoval of the supernatant, and resuspended
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Example 2: Physical characterization of SVII virus particles

SVII positive serum was fractionated by density gradient ultracentrifugation to
20 determine the buoyant density of SVII viral particles.
A 500 pL sample of SVII positive serum, spiked with HBV as a marker, was
layered on the surface of a continuous sucrose density gradient (20-65% sucrose,
w/w). The sample was centrifuged for 39,000 rpm for 15 hours at 6° C in a Beckman
SW41Ti rotor. Fractions (500 pL) were collected by pumping from the bottom of the
25 tube via glass capillary tube attached to silicone tubing.
Each fraction was assayed for SVII using nested PCR. The first round used
primer pair 33.1/33.2 (5’-GGATTGACGACGACGACGAC-3’ and
5 TGTCAAATACCCGCTCAGGA-3’, respectively), and the second round used
primer pair 33.3/33.4 (5°-GACGACGACGACGACATTG-3" and
30 5. CAAATACCCGCTCAGGAAGG-3’, respectively). Fractions were also assayed
for HBV using two rounds of PCR; the first round with primers HBV1 and HBV4
(5’-CATCTTCTTRTTGGTCTTCTGG-3’ and



Q AGEN(r) Cel Extraction Kit (Cat. No. 28704) according to the

manuf acturer's instructions, then ligated into TA plasmd 2.1 (InVitrogen
Cat. K20Q@@AKks770The 30 resulting libraries of plasm ds wePETEREK05029
transforned into E. coli and plated. 30 colonies fromeach library were
sel ected and sequenced using a PE Bi osgpences PCR sequencing kit according
to the manufacturer's instructions. Sequences were WD 01/85770

PCT/ EPO / 05029 29 conpared agai nst the GenBank database at the DNA and
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1. The am no aci uence off ORF 1 is also shown in FIG 1. The non-human
origin of cérmrifugd3ubvasTieombipiareds doptrifaged o 35000 P der Thkourpatdife in has

detected after a i f.ication_ of.human om ' P [ S
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33, it wasyredes] GNEEL GtheSRRlcbN&LinYISOUSL fractiBhs &M dnalybed Thaesofibsbfice of
SVII was confirmed in patient HI0l's serumat two tinme points

cor r@s ponditrgutmspeeddieht Txpezinedns, SYHiwieg PR inrfrastipss eqreasponding wy 1. 587 | .
Exanpl e 2: Eggl cal characterization of SVII virus particles SVII positive
serum was f 8nat ed by density gradient ultracentrifugation to 20
determ ne the buoyant density of SVII viral particles. A 500 L sanple of
SVI1 positive serum spiked with HBVY as a marker, was |ayered on the
surface of Eaxampletd:Auevdensaef SYH igf640% y gradi ent (20- 65% sucrose, W w).
The sanpl e was nt.rd fu%d jnja Beckman
SWI1 Ti rotor. é&%{rgtd?%lns (ﬁg&’gﬁﬁ B\lgggle%g%g%a&ggg%%bd?% réi%%lé&fggn\{q'he bott om
of tize 25 trubeaMpRs Weassivirpiintbaay “supre natmat hieddidonsisi(heroré btagdi ng.  Each

fraction was assayed for SVII using nested.PCR. The fi.rst .round used
values, no%wpatitis virus marlt(jers, agnd not implicated in Eansi{lsmn-relateg Q0ents &2

> 5 blood donations); (b) “normal” blood donors (meeting blood donation criteria); (c)
:disqualiﬁed” blood donors (healthy individuals not eligible for blood donation under
current rules); and (d) “hepatitis” patients, separated into acute hepatitis, chronic

20 HBYV, chronic HCV, cryptogenic (nonA-E), and superinfected hepatits (HBV and
HCV or HCV and HDV).

Samples were assayed by nested PCR amplification of DNA extracted from
serum samples using primer pairs 33.1/33.2 and 33.3/33.4 . SVII genomic DNA was
not detected in serum samples from individuals meeting blood donation screening

25 criteria, and was found only at a very low prevalence in healthy individuals not
meeting blood donation screening criteria. However, SVII was found at a high
prevalence in serum from acute hepatitis patients, and was also found in serum
samples from chronic hepatitis patients, particularly chronic HCV patients and
patients superinfected with more than one type of hepatitis virus. Results are

30 summarized in Table 1.



prinmer pair 33.1/33.2 (5 - GGATTGACGACGACGACGAC- 3' and

5' - TGTCAAATACCCGCTCAGGA- 3', respectively), and the second round used

primer pgbl1/8873/ 33.4 (5 - GACGACGACGACGACATTG 3' and 30 PCT/EP01/05029

5' - CAAATACCCGCTCAGGAAGG 3", respectively). Fractions were al so assayed for
HBV using two rounds of PCR, the firstzyound with prinmers HBV 1 and HBV4
(5" - CATCTTCTTRTTGGICTTCTGG 3" and WD 01/ 85770 PCT/ EPO1/ 05029 30

5' - CAAGGCAGGATAGCCACATTGIG 3', respectively), and primers HBV3

(5' - CCTATGGGAGTGGEGECCTCAG 3" ) and HBWABIVIII virus was found in fractions
corresponding to 1.26 g/cn8. SVII buoyant density ‘%S-,—&,-LSQ—QE—&—SH—P%d in CscC
gradient. AGUBL sanple 5 of SVI| p%@PPFVE“@@Fﬁn1 iY%d with HBV as a
mar ker, was qipséeMowhilh a honogenous @%Cl sol ution (Wensity 4.2 g/cnB and
refractive +ne 6 —3645)—n—an ate—centy e sanple
was centrifuyeendor 35,000 rpm for 70°¢ SWILT
rotor. Fracﬁbﬁ&élﬁﬁﬁe collected by pupgiuring the sy)ge wall near the
bottom of t i ' descri bed
for 10 the shieratisie gradi ent experimen874 SVI1 was folftd in fractions
corresponding tqQ 1.26- 1.28 g/cnB. EX |l e 3: Prevalence of SVII infection
More than 700 S§F5ﬁ1sanples wer e assaggg by PCR fo?ébgesence of Svil. 15
The sanpl es wer €hglinvd HBY i nto: (a) "s@per normal " bl%od donors (nornal

bl ood val ues, he Lfis virus markers, and not iggplicated in
transfusion-relggﬁﬁugs%h%s for >5 b?god donationsgg%(b) "normal " bl ood
donors (neetingchyegengtonation criterpa); (c) "diszpalified" blood donors
(heal thy individuals not eligible for glood donati on, under current rules),;
and (d) "hepat i £reeniQHBVEHCYHDar at &4 into acute hlpatitis, chronic 20
HBV, chronic HCV, cryptogenic (nonA-E), and superinfected hepatits (HBV and
HCV or HCV and HDV). Sanples were assayed by nested PCR anplification of
DNA extracted from serum sanples using primer pairs 33.1/33.2 and
33.3/33.4. SVI1 genomic DNA was not detected in serum sanples from

i ndi vi dual s neeting bl ood donation screening 25 criteria, and was found
only at a very |low preval ence in healthy individuals not




nmeeting blood donation screening criteria. However, SVII was found at a
high prevalence in serumfromacute hepatitis patients, and was also found
in serumyosdfEet8s fromchronic hepatitis patients, parti cedBEPYL/@havoni ¢ HCV
patients and patients superinfected with nore than one type of hepatitis
virus. Results are 30 summarized in Table 1. WO 01/85770 PCT/EPO /05029 31
TABLE 1 G oupSanpl e Nunber Posi tive Super Nornmal 1000% Nor mal 960%

Di squal i fiedl722% Hepatiti s37418% Acut e2463% Chroni ¢ HBV791% Chr oni ¢
HCV9829% Cr ypt ogeni c9423% Chr oni ¢ HBWY/AIGNE HDV794% WO 01/ 85770

PCT/ EPO1/ 05029 32 CLAIMS W claim 1. A conposition conprising isolated

SVII virus. 2. Wﬁélaéfﬁ'rrposi tion of claiml, wherein said isolated SVI|I virus

comprises a S POhYMASRLL U8, PAGHENGR SOV JiftsF1 G 1. 3. An isalated

pol ynucl eoti de "Sel ect romthe group consisting of, an isolated
pol ynucl eot i de 2seTketinpdsytidrydfrdladimzBbvierein sdid dsotasa] $¥ilivimssegpense:  shown
inFIG 1, a corrpl,(gﬁment of an isotﬁié d pol ynucl eoti de sel ectively
hybdi di zaBPEIHFIERNIGE SCHBERG SPOSR MY gquence shown in FIG 1, an isol ated

pol ynucl eot i de sengadidige@psiVhhclBstRlc@bRcRA flohR@RRRAsupfonsis@M bf; protein, and

an isolated polynucleotide selectively hybridizable with a nucleotide sequence

shown in FIG. 1,
a complement of an isolated polynucleotide selectively hybridizable with a

10 nucleotide sequence shown in FIG. 1,

an isolated polynucleotide encoding a SVII protein or fragment of a SVII

protein, and
a complement of an isolated polynucleotide encoding a SVII protein or a

fragment of a SVII protein.

15 4, The isolated polynucleotide of claim 3, wherein said isolated
polynucleotide is an antisense polynucleotide.

5. A composition comprising:
an isolated SVII protein or fragment thereof.
6. A vaccine composition comprising:
20 an isolated SVII protein or fragment thereof; and
a pharmaceutically acceptable excipient.
7. The vaccine composition of claim 6, further comprising an adjuvant.
8. An expression vector comprising an isolated polynucleotide encoding a
SVII protein or a fragment of a SVII protein.

25 9. An expression vector comprising an isolated polynucleotide, wherein
transcription of said isolated polynucleotide results in the production of an SVII
antisense polynucleotide.

10. An isolated polyclonal antisera that specifically binds to a SVII virus or a
protein thereof.

30 11. A monoclonal antibody which binds to a SVII virus or a protein thereof.

12. A method for detecting SVII virus, comprising:



a conpl enent of an isolated pol ynucl eotide encoding a SVI|I protein or a
fragnment of a SVII protein. 15 4. The isol ated pol ynucl eoti de of claim 3,
wherei n §&) ¢1/955@ ated polynucl eotide is an anti sense pol youErendsozie. 5. A
conposition conprising: an isolated SVII protein or fragnent thereof. 6. A
vacci ne conposition conprising: 20 an 4ol ated SVII protein or fragnent
thereof; and a pharnaceutically acceptable excipient. 7. The vaccine
conposition of claim®6, further conprising an adjuvant. 8. An expression
vect or conpri sichgtadfind & Sdragie thidoinymtidbépvhith spedhidillydhiads (S\WVIL pirat @ n or a
fragment of a SVII protein. 25 9. An expression vector conprising an

i sol ated pairgtsincthersef:d@d wherein transcription of said isolated

pol ynucl eot i de i 4 f ih HRNSE

pol ynucl eot i de.Je%%ﬂhggo‘#‘@%}‘%te%%%ﬁ%’i”%%@ SOl br ?Iﬁ,g%lhspeci fically binds
to a SVI| virusi3oA maethpd direlerectihg S&¥OF vin80cdiipristngronocl onal anti body whi ch

binds to a SVII virus or a pratein thereof. .A et hod r .detecting
SVI 15 vi rus, coﬁﬁPP§PW%?SW@?%iTg§WW@%?EﬁWEﬂBTr%éO§§d§§§%%ﬁ?§§pwﬁgugssanple
w th an aqgh@gﬁy &$hggaﬁgggggjcally binds to SVII virus or a protein

t hereof ; an detgc Ing conpl exes of said antibody and SVII virus or protein
thereof. 13. Aleteetihgdybridizaimnedspidgrepa witlyp SY4! pdpmgsigodideg: 5 contacting a
sanple with a probe pol ynucl eoti de which selectively hybridizes to a SVlII
pol ynucl eoti de; and detecting hybridization of said probe with a SVl

pol ynucl eot i de.



