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DETECTI ON OF MUTATI ONS I N A GENE ASSCOCI ATED W TH
RESI STANCE TOVI RAL | NFECTI ON, OASI DESCRI PTI ON 1.
waewhniwas Fi el d The present invention rel at eSPCDU82004/035284

or 1 o9bEG 1 E65° G ot B GG 18" I ARGy mep gy

confers resigh§iPRANCH TOWMRALINFHEEIORNOASNC! udi ng
i nfection by hepatitis Cvirus, and a nutation rel ates

to other disease states incl ud| ng prostate cancer and

di abet es, and uses of t ﬂglpr otei ns and
anti bodi es thereto. of the I nvention A

1. nubgficAfridliseases have been identified to date in
whi ch natural resistance to infection exists in the

h (e proseminvetition relAtes & a awﬂlthfyédetectlng@q@uﬁaﬁon Fnapenan

oot s S UMl S o

includgg §38tioR by HPatitisS® Vﬁﬁ@ P8 ashigthtiGibrel atgsat6 lokHeg dideasq states including
users. However, the mechani sm by which the remainj n%
€n

prostai@%mp@araigbabeém piyd pses jo§ therpncedsdinspteing japd anfiRodirsthes

f _I_tﬂg erature. Proteins that play a
r;ﬁ%gﬁérnhﬁigef@lﬁ ecti gfﬁ i nclude the 2-prime, 5-prine
OlIA @lﬁﬁ‘dﬁmﬂdﬁﬂeesesmwmémsémtlfmﬁs date én which natural resistance to infection
interferon-i uced protei cterlzed b hejr
existsgf iroRyon RORSIAORy Aot HB Sipwehdstivglt Tomns elie b
Retro%k%lg ‘Pg@{l?lpzloi S%dﬁmi?g@e%%gﬁ Bé&Sakitis GOMI%T GsredtRm (BICVArates as high as

73-1280 found t hat |nterferon t'r eat ed
90% inlmginrisle gtosips euthas nnjsawr@ @ug @@s HBoweesrphadiashanigm by which the

remai 1 o_t@ )g?.re%fppg'r%gfl% Eer%%ﬁ.nt Wgn )ngfelgo%’ %ﬁ%ﬂtl? e<i< in the literature.

Protetk8 ‘ﬁié ?ergh&zle( h380Y i8RBesRinerhdb %ISHQ ynﬁlléef—gfmfé oligoadenylate
pol ycl onal anti bodi es agai nst the 69-kD QAS. By

synthetgsase R)A%p ain mtnltf@rpﬂemwed pEci¢ing Chﬁmw&@n@é by thsipeapaeiiyda catalyze

the sypfspifio 20l SRR Sttty S0MI-ROGHER: 1A8L Hoy@RGsian et ol EMBO 6

127341380 atosd) &uﬁdﬁhdt&hte%ﬁ tﬁb@f‘éﬁ hufifi@yceBEc@esin de\&dﬁIOASHmIrrespondmg
libraries with t eAgartl al cDNA and recovered

to progeipnel Hy( QAR DeASLOASH), §9nand KL nhfariget Als dhies éwp’w- Res.
Comn%ghrc.) qg@%SgﬁS&@ﬁg@izer%%gl o%ﬂ{, %@Equ Q)Pybg?ﬂg? ngc%l%d% | %zﬁﬁst P69, the

69-kDD QP&I Byl sérbatingibihtérsereneasd hdmaﬁ célbexpression library with the anti-p69

e RS I R RS S5 Sn BB £ S

OASLaE‘JgNQ iR aRtccRedid diBorlat libtabies w'ﬁﬁ‘%l@é Srfifl dONAked Pe%fered cDNAs

In vitrfo transcription/translation products,
en00dnsg)tvm i Sdvefonms. et smalten sxobermois egepdgd dytwo R’@Nééthﬁlt differ in the

or,ns. exhi bit act|V|ty in vitro. Sequence
lengtléﬂg%gl—%mpﬁaptg%r{sggegg Y0oAS2 contains two OAS
- U eR0B1S akk)idd fevesed ﬂfaﬂD@@Zhy e@r@d’s@dl b 1fouf irtérferon-induced
putative |inker regi.on. and Cterm nal donmains

mRNAs én b el 15 SBhcintedieted QAS?oprems haye 3 5eERIap Sy angpo acid
sequenct%J f&l‘fﬁﬂeﬁfa ﬂ(ﬁrﬁé felin %Ao%rﬁﬂfg't&? RORIEARY: def bR on

I'n nappe ones, vani
transcription/translation products, two isoforms have molecular masses of 69 and 71 kD. Both

isoforms exhibited OAS activity in vitro. Sequence analysis indicated that OAS2 contains two
OAS1-homologous domains separated by a proline-rich putative linker region. The N- and C-
terminal domains are 41% and 53% identical to OAS]1, respectively.

By fluorescence in situ hybridization and by inclusion within mapped clones, Hovanian

1



10

15

20

25

30

let al., Genom cs 52: 267-277 (1998) determ ned that
the QASI, QAS2, and OAS3 genes are clustered with a
wad@skiwseegi on on 12924.2. 2-5As bind to and arCT/V81004/035284

LN S

clusteféﬂ@vﬁH@P@U R PdoidH onV12q@k. 2 epb ALkihd eandAactBitd RNASERRvhich degrades
ene, referred to as OASL, differs from QASI, QAS2
viral aad Gem

Asi Inadingymaiphibifiqucol spliarenraiet syynthesisransd igypsirment of
encodes a two-donain protein conposed of an OAS
v1ra1r%ﬁ f%tl?lbsed to a 164 amno acid Cterm nal domain that
| 3 HMPhegeN®APsde! RAGRML BPOASLOHiflehs fitdhi OAS1, OAS2 and OAS3
(Eskildsen et al., Nuc. Acids Res. 31:3166-31 73,
in tha/@ASL. lackr gezyreg ackivity. The QASEgeRs %WO@?S@%%dﬁ@aReBmtem composed
of an 6%3%1%}[ fﬁ? 102904 a}mg’c? §84TE eﬁxfnn%l {n{an{ R i ﬂoﬂqgﬁ Bid doNGandem
eicat onandvra here Tsoa nee

repeatiof ubi?qaltﬁf t(EfleIdsBiEbm JdNuanAcidoRe0 81 Bil 6613 17822008y Bpkewst al., J.
ication related to OASl activity, including

Interfgo%%@gg%@eﬁ@édwf%&l -?9hiBP%-br - based t herapi es t hat
ﬁl\%%&ﬁ?g\fﬁ'%/ rSIER irﬁ%ﬁ v1r§%plﬁ’c:: %@fraﬁﬁntgkﬁon there is a need in

present vent| on relates to detedting
the arth@paieth‘ods aifd cc&npcsitmms ehat elhmjmsl virgitreplicationvklatdd tar@AS] activity,

inchudfgi ot noe B AP braee LB St Genbr

screening nethod is contenplated. The nethod conprises

assaying a nucleic acid sanple isolated froma hunman
for the preserﬁ%IEﬁS@ﬂMARgg@E@iﬁiﬁwﬁTﬂ%t ase 1

gene point mutation characterized as a base
substitution at nucl eotide position 2135728, 2135749,

The préésih Wh@nticd Adildto d2leddNBBepaBidd tddstantt443dd mAldibog Which are
2133961 2139587, 2144294, 2144985, 2156523, or

charactarizsd 38 peint myiationgm the pHeoadenyide F)éf&h"?téﬁé b@m i on

i on R L BRSPS PO RE S R (B85t compries

assaylh@' a&@@l@%&cﬁﬁsaﬁqﬂmﬁ,emtﬁdl fream Blhuinam EOrdEeSprEsé:ﬁc&, I3 oligoadenylate
157,999 of which are sho qu %}g{se 2. as SE
as a

syntheéase lrgege prif BRAPNESHBGAIHE %@WPS&%@@ position
2135728 ER3isA89 24BEers applgybi fﬂhb@éﬂ 2‘?@4‘1‘1‘@29!1%2132§§‘f@|532ﬁ3961

gehom c DNA Trom a human witR a pol ymerase chain
213958a IO, QFPQIﬂ:!)85p215ﬁ§r23pa1 21566% artiasd delation at murlemidgfposition

o1soS) YT RSHEI By AL B0 L S0 S Rasld b0 e

Accesgﬂal"l‘iﬁ)2 NT 2084026 (céds239Pe nuélkd3H&:3 2,1301004294,1521909DF which are
56523, 2156595, or 2156638 of oli goadenyl ate

showrsmﬁlgwrpé@é Sﬁ%B?INOm)@ogws 13. The PCR treat ment
In apf%rfé%geld %&\&aﬂn d SE L(ﬂ?&d' Qs qu%%m§ %ﬁ@ E!& condltlons a

en ass 0] ’he pres nce 0]

samplp @f Bénomit AN A firond mhﬁnﬁmwﬁtherpoli}mimahelmﬁm relabigor @(ﬁh)tprﬁﬂer pair for
rovides a protein encaoded by a.gene_hayvj ng a

amplitying HApEHN A humtan gsapmicdANA9BtIRIS Bucksy %192713%528 2135749,
s S I AR e,
2144933 5616882121 M5 B0 07 TB.6638 ofinlioadenytrte wwlpﬂasﬁ tigemeoNT _009775.13.
The Pflkf ot e g pgolcﬁ‘lggsogrf én%plflfo cratur)g 3&%&3@8&&&?@’ the rleglon which is then
assayed for the presence of a point mutation.

In a further embodiment, the invention provides a protein encoded by a gene having at least one

mutation at position 2135728, 2135749, 2135978, 2144072, 2144 088, 2144116, 2144321,
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preferably flaviviral infection, nost preferably
hepatitis C infection. In specific enbodi nents, the
waelc@gnemes c is an anti body. In a still furtherPCT/US2004/035284

2151080 ISR 210587 o BB 52 SO R R PGy of

NT 009'7‘75J $3, ﬁlﬁ%fsg bRk Yrateih kpiepare lﬂl&h&%@@ﬁc piretdstaide/to viral infection,
~ hepatitis C virus, wherein the therapeutic conmpound is

prefer@l)pﬂmellriﬂ infectets thospreferabhchengtitie Cliatdchgnain spegific @weodiments,
the di %ﬁl on attwpgsml on 2135728, 2135749, 2135978,
e 1a§‘1 M PPREES. 2144116, 2144321, 2131025, 2133961,

In a stif 139G mbblifdaRAhe Al RhprovileSdddra éiéﬁﬁ@ B&hpowid for preventing or
2156638 of NT_ 009775. 13. other enbodi nents the

inhibitinggnzplen by a yoH otaferably aflaysrins mpegieteeably iepatildss Nus,
s o RO S b A A LAt IRbng at s ne

mutati&® Wﬂﬁ)nmesm@Ewa 2185978 il 40721 gmmw;mm loy21844321,
irus, preferably a flavivirus, nost preferably a

213108 3439416 SN AT A LS5 2 SO CBIAIOP S LTGRO s

NT g5 SN o S EE S Coy SHR u

DNA MRNRSencBERg| By Motei26, SEQ | D NO 27, SEQ ID NO 28,

SEQ D NO 29, SEQ I D NO. 32, S 33, SEQ I D r 34, ..
In sty es bCsbmely RN IASoV gt E’ﬁf‘ﬁtﬁuﬂ? cgRaPERY SEEFTEnting or
1nh1b1tgg éflilﬁagtﬂ)ﬁ‘bf?‘ a S| réf&raﬁl%rﬂeﬁﬁ'@ﬁﬂ' HE%E‘@ refé?@ol%r %‘gféﬁ&ﬁt%m virus,

es a therdpeutic conpound for preven é?
whereinrthe thietdpegti¢ edreptund is dproteivof the seqneaf?@rseﬂﬁﬂ yDANO: 20, SEQ ID NO:

21, s NE P s G SR IR NCERA QT 2 e diPagblas. se

ID NO?h7 aSEdg BGOONE S'EQZE NODRSEOOE N(3B2 29@@1@8»102533 SEGOAID NO:34,
2135978, 2144072, 2144088, 2144116 2144321, 2131025,

SEQ IDJI@@%&?@M@% SEQIPMNO: 47 endps SEQ IBYIH8. 2156595
5 97
In a sti ai?{%é%r eqing lggyfzrlﬁn th?ec uﬁém};gr E@? a Eﬁ?%%%ﬁg%b%ﬂ@%f%gﬁ/emmg or

inhibitifY i@€déti6n bk vk, ipperenablyl a”ﬂaﬁflﬁtusl, inofsupﬁefaﬁblgﬂiapﬁltmdh wirus, wherein
the invention praovides a ther a}peutl c conpound f

the thesgnopEn epmpowKd iigt e Geredisiad piics of &t lébwns PRURUATEAt position
213575@%357498’@?%%9@%@%‘7? O AL b £449 6P9P4M%2*1 So B3 1RR9LAI3B961,

gedé havi hg at [east one mutation
2139587, 2144294, am4@1835ms22]z356'395 oR22A13%6 38 of NI H09275.13. The

TN TN TN £ TS A

antibol{J_009775. 13. I'n other embodiments the ther apeutic
conpound is a polynucleotide, such as DNAor RNA,
In a st@hboliemgniddémpntotheiinyention progides p tHauapawsic corpedndripreventing or

weating e s 01 Dol  BahREF A WpE kT et ig o protein

encod@@w 8% O AN 16denk Ratileail BT aemliiation anp@siﬁ@h 2 s3 57281 DI3S749, 2135978,
he se %u ence:

2144093 2135@93 N@u@gzl@g@@lmzsﬂi’:@é@, DS 15442§%j%9985

1568 e SR P PR M SR o

compdtin@id DpdPnddeotBEFukcDaNONA 0aRNAQ endsiding hel@oih.

In a still further embodiment, the invention provides a therapeutic compound for preventing or

treating cancer, preferably prostate cancer, wherein the therapeutic compound is a protein of the
sequence: SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,
SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:29, SEQ ID
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In a still further enbodi nent, the invention provides
a therapeutic conpound for preventing or treating
weanwsono42pr ef erably prostate cancer, wherein tPET/US2004/035284

w0 SECERENOHE, SEETRI N SEEP) KPR 3R Bo:G558030 0w

and/o A3 50:24.44072, 2144088, 2144116, 2144321, 2131025,
2133961, 2139587, 2144294, 2144985, 2156523, 2156595,
In a std} fupth&6aE®dohenyTthe ewrmommovrdheathmmp@mqrmewﬂp@a pEeventing or

treatng SRR eGP T Bk i BB o e the
benefitNEEBRAUSIaE 1ca SR witfatioh a@@@@hblezpjsmemlbm49r;921t3f5978 2144072,
activity of OASI or at |east one sub-re

2144088 IS, P 38T, 2HA0EH 2130035 LIS T. 228 R ABRDAIAEE3,

2150588 SRR YL SRS BeTBL AR oyt ST R mefbtecue
proteiRQYephdes DA bARNA @bkctly, @itntibodii.es and fr agnent S
t her eof capabl e of speC|f|caIIy bi ndi n

In ﬁlrtbproftr@bqﬁign@ﬁe throlhgrsepiticemporpe issapatlp of mh@@mg b activity of OAS]
or at 1&4sP Xﬂeds%lﬁ—reélg'% gﬂg{bor ot ncﬁq%é@ﬁgu Phﬁgﬂl biiQk letn 9 t%s’ are

nventive are not
represaiittd B¢ Bistesenge| racledidss, ribbdynzegn@Er] RRNAmolarnies bmﬁ:illde obspecifically

anti body fra nts, ot ei ps _or I ti [l
s S TS o b B e o
specﬁfc?ﬁpf)fna % dlﬁf%sﬁsrogegls aﬂﬁ Bpe cutive nucl eotides

di ze un er stringent conditions to
t Wbe prekgnh umenimm plevides, $E@1dt]@er|‘d@bodmmﬁ,gnb1b§®m ofQA8l e Inventive

it e S e IR B 18P0 32 Ry pmcodis o

tboa e, freRdistor pESpeRidel s M usBaell flolediies | Bx¥eipldly antisense
it S, agﬂlt| I Ilﬁf urtshelf9 gpnblgtjl mesnt i nhi bi tgrs of OASlI are

molecglw cemprigecht {dast 10s p8 of 20 eensequtbemucieatidaset o ghawmidtwder

e R IR Pl LORBRL RO L RO o

molecal¥k k1@ Gdnﬁﬁnse&m ldabt%}’cofnﬁétgﬁwhﬁclecﬁﬂﬁh bf, obthectu/esdize under stringent

pr ot ei ns, etldes In a still further
COHdl%é@Fh@éﬁﬁuenP%ﬁf (])_Pé\r(af OASl are envisioned that are

c t 11y bi

R BE oS80 o MO X SRSyt pccal it

the regibn SERe IpB)tei@d&ﬂined]be meq)bmpemm §BQtID, NOShp thsvemftwn $nh1b1tors

intudEfpos st GRS teubP e ORI ey P AU PO RETES, o

polypglg{p@gl ments provi de net hods of decreasing OASI gene
expression or biological activity. Additional

ehbudilibabs: prindimes phtURISAS] assaeisiaedith aro comprised of
w854 B ERRL R AP sle S504 giggor sz

NO:3posi tion 2135728, 2135749, 2135978, 2144072, 2144088,
2144116, 2144321, 2131025, 2133961, 2139587, 2144294,
2 Imfibsr embasEgonts, compgesigns e proMdEBatsoNprisgPRe 51 Fipre OAS]

1nh1b1{rcﬂ§m éc% “?Jlﬁfv% %ab"i‘é‘c %ﬂ sense ol i gonucl eoti de
conpri-sing eas ne i ed

Additional embodiments provide methods of decreasing OAS1 gene expression or
biological activity.

Additional embodiments provide for methods of specifically increasing or decreasing the
expression of certain forms of the OAS1 gene having at least one mutation at position 2135728,
2135749, 2135978, 2144072, 2144088, 2144116, 2144321, 2131025, 2133961, 2139587,
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i nternucl eosi de |inkage. The invention further
provi des an anti sense ol i gonucl eotide having a
w@b@sphaeot hi oat e |i nkage. The invention stillPETUSIVE4/035284

rQVi n [ ol i I ' i sing at
21402fh 5, BToi0h. BEAS0e S ABEL PR BB ATRY 1 519 2
PERYindEfiADrefHésSANaGis@sk BREdLRBfidInER AL & REstdhe modified
| east one nodified sugar norety which i's a 2' -0 net hyl

intermsligpeiderimkagey. The invention further provides an

it B Gn e BSRETEn Rph e Pigc by §Bfosphorotioate

linkagPl OVi des an antisense ol i gonucl eotide having a
nodi fi ed nucl eobase wherein the nodified nucl eobase is
sThengition stdlifsher Previdessarmtisnnsapligrnpeleotide somprising at least one
- d'faﬁt [ sense tcorrpound wherein the anti sense conpound is a
OIICHSHEH MO8 gonucl eoti de. The invention provides a

mehdRErefon AN RoVidegar hfisenspblgGiveltotlle buxprisiASt ldast one
. human cells or tissues con?rising_contacting the cells
modifigd spgas snpdetyiwhich @ AWQ-methyl sigar 88E%e conpound or a

O of . g
 PRORY IRy B SRS AL ORIC e AR et onc

modifedpielsshza of human OASl is inhibited. The invention
further provides a nmethod of .decreasing or. .ipcreasing..
kb wysHtin sl f&ﬁ%ﬁﬁ@\@&%“%@@%ﬂ&ﬁ%ﬁ% Bavigg amoditied

J ' E one nutation at
P e R ™07, ™ o omo,

2THUeH by entichlAst3dyided 819R5ense te@o6Und whaasahe aptiseng®dompound is a
hi 2144985, 2&@6523, 2156595, or 2156638 of NT_009775. 13,
chimefjg oligonliglenlidtse or RNAI compounds or ribozynes. The

| PHERVERbA BH64RE a RIe@U G nhdbitiks the@xpiessiBA B BlunBA OAS1 in human
grow h of cancer cells conprising contacting the

cells ot iseves comptising eonaoiiogiha ¢ellanT Hsmesianiv idhesantisese compound or

. riboz f 810,35 nucl.epti in | t I .
i SR Ao I ERS ARG b AR IS4 e Ring ruman
OAS1&sRhR%sbieBsi®f of tifedm OASH id ighibited.bi t ed. The invention

still further provides for identifying target regions
o heymsentinn Hrhen neeyidereamethed of AQEFASINGPT ANGFAFRS G¥RIgssion of

o 05 05 OS] LA VRIS v ) gy ion
positiarsZl 36772& 12 188819, R 13t 244872 @ 408§, 2 b4 be, 2 ASRT ) 131025,

repar I capent fo vent j or. . i_ohi pi t.i .
21539R) S35, TS R BRI, 0 e BLHNAS 8513, g
antisefe! @ RN A otho AR o fHYPmbOr to specific regions of '

theOASl protein or at Specific functions of the

piTbe Biventickhirthenpenvidena michiod of mwiduletinggiotvathrafcengar calls
compr?s%rgp goshltgclti?lg tlr];eocran}:er}hcle $ }nl Vb W H(ar?gﬁtksgﬂse%%mpound or ribozyme of 8 to
35 nucleotides in length targeted to a nucleic acid molecule encoding human OAS1 so that
expression of human OASI is inhibited.

The invention still further provides for identifying target regions of OAS1
polynucleotides. The invention also provides labeled probes for identifying OAS1
polynucleotides by in situ hybridization.

The invention provides for the use of an OAS1 inhibitor according to the invention to
prepare a medicament for preventing or inhibiting HCV infection.

The invention further provides for directing an OAS1 inhibitor to specific regions of the
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OASI, conprising an antisense oligonucl eotide
according to the invention in a mxture with a
w@baosiosi4eg)i cal | y acceptable carrier or dil uentPCNg2004/035284
nvention further pro es a.ribozyme capabl e of
OA51§B§@PPF6%W?@?@§@PH§O@$PIW and a phar naceuti cal
A¥driioR A6 PR abgc iR E¥iBositlbtefor MEB i expression of
SO rol\c/)l des sm;ﬁ%% ecuee |nh|1g|ptors of QAS| dgexp
0OASI mwmsmgtm@Iﬁlsﬂmsb pligmmclapidaaspatding tofthe @yemiionyin hmixture with a

or of reducing or preventing the
phys1o§;gbqall ?{?ﬁl? 2hfC Ry (ﬁéf\]ﬂ& %The i nvention further
Dfﬁé\ﬁhd&ﬁmh%rthé@ Bk&)ﬂé@,ra%q%fz{lﬁé@aﬂabléﬁﬂs sadtdlyy sReehEIGAS] RNA,
er

functions of the protein o t han t e synthesis of
andaphaﬁnaaﬁutlgﬂi&dmpyﬂlmm@mm the b7 i ncl udi ng

eraction,with .ot her .
Vfl'llel}g VEIEOR agﬁo CHI‘%‘{I €S Sﬁiaél ecul? fhh %) ?ﬁ egggsgll\lﬁrlaﬁ th? inhibitors
are caﬁhﬁ[ﬁlﬁ‘%@&iﬁ:ﬂ%’lﬂé a@tixﬁ@rof (LYY I @isd@ingmiqirevmﬁmgltn@éxme@mn of

of OASI including but not limted to glycosylation and
OASIprRNAhoryl ation. The invention further provides a

t . .
S5 SR AR 0008 SRR wnctins o
the prdtah otlee @anre smt;éers odapbt cﬁllg'oaﬂe:@ltateso rsdch ﬁm&pnmr&hrdmhg

genoni c DNA from a _human SI% merase chai n
1ntefaqt1@HcYY1thﬁhf(TFP{1ﬁ)3m6 PRGRers Rty r"l‘ﬂﬁ'& §"% region of

t .
e
of OAR1 datBRiing m&‘ﬂ)ﬂﬁﬁute(ﬂ iBF96kylagdn 9&8}71(,10 spharggion. 2144985,

2156 21565 or 2156638 of 0 0 d l.ate.. .
The inf GHRAbLLE TGRS SR FR514 e PISUer g aifying an
oli goaééHS)Ildté fhdtae gﬁﬁ@ﬂﬂfaboﬁ QP hp Y apRéAMinkCeidun ,anﬁim(ﬂicwan

detecting int fication product of St?FElé
conditppmesesaowlod! mommeIé: froia aduinkan Wmh applymezase mer@aqtu@ (PCR)

4 BT S TR ASRET B 5B oo

213572@%@8’549 2156528,321420%5599408%; 2 244166 38448 DB H3) 025, 2133961
|d’ent|ﬁ%§/ g4sal d mutation. In certain enbodi

21395 hi24 SRR 5 b7 18654 PeLL 63 Patp kgtadgey ate Snthetase gene,

i BB BSHTEH Bl PR S TR ocing e

amplificatioh perduendfothiprienths prashecerod gh ancleotids stis mstaeinn iafihoteotide

posii s S S AP ANETES 5 SSA S PR LA o

2133981 02’1'39%3'7 h$ 48993 RG89 196525 bi 58595 1MET 18663 8 NBereby identifying said
det'ecting conprises treating, under hybridization

mutatioondi tions, the anplification pr oduct of step (a)

In certg%o%?ebc#b@gqt?gf]&gs&ﬂatﬂaitt %%e:gﬁogl ?g% l%c'léotfde s%guérpsg represented
by a séitehéHeleatddrorR ERdi6hp cdnlisties bASPQEDNGCI1NE ahs SBQ IMNO:57-64. In
net hod, the oligonucleoti de@ﬁ)r obe conpr.i ses

other emidimeitachs pimROBsisis|cawnEaly chaﬁttck@ﬂs? é‘ifbleélﬁ‘h sqlegipchom the
group co?ﬁgggfo? S%&%N%ﬁl ANGd'SE N@S’)ahi oAﬁs%';ﬁB@%eH ?s &method of

cti'ng 1'n a human a hepat | N
detectingf ®htretnthe dsfestimpomptissetacting) indeeh yhridizitionngnditions, the

mut ati on conprising substitutjon of no
amplifigation produst of step (a) aqaove Wslﬂ'l an oligonuc eot%e pro rlbe speclt1 IRF the point

mutation, and detecting the formation of a hybridization product. In certain embodiments of the

method, the oligonucleotide probe comprises a nucleotide sequence selected from the group
consisting of SEQ ID NO:12-18.
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for a wld-type nucl eotide at nucl eotide position
2135728, 2135749, 2135978, 2144072, 2144088, 2144116,
wWQ 2004821128 2131025, 2133961 2139587, 2144294, E(lwa&B4/035284

e RS el A o EARLIRLE o
dlseasfe Qfléﬁ: BéhtAnRY ayﬁlﬁﬁﬁﬁﬁaﬁ&@bd?nﬁr@ﬁ% JuBBt(fRSA £ 2AUH Wil%'li\tgpgﬁucleotlde

nbi ni ng, In PCR buffer, a sanple of genom c
fora vfnﬂcb‘mps aufdecmdmh nueleotide pokitign 3&@517,218512]@35& §Rt2186%Be 2144072,

1B g P IR ST 2B A PR SR

2156595 (&)2156@8%11@8adeh§1 E@gnﬂﬂfnwgeﬂeqowsw vhibl leticd €mprises: (a)

PCR t hernocycl es to produce a n oligoadenylate
forming/mpdlEmersse @mreanmn ECEatadswxtpiedtyrombining ip ¢PCR buffer, a sample

of genﬁ%%ﬁygfr?lﬁnsg{ elbm% e{n(alaﬁ%ﬁggéheﬁg%g:' gﬁﬁ(ﬂ ?Q%&’g%ﬁg%’ﬁ? PCR primer
pair s@éceiirGa s sbipe lomsﬁstlﬁg@f BEQI\IO N@-8land 4, had SBY) MeREB:10pgd 11; (b)
said nutation. Al so provided is an |solated QASI

subjeqtingithsi R adimpeeede 2 pusaty 19é PGRIBrmasHErsoimigduse agrpligoadenylate
synth&%'g%&{ 91%%8{11 gﬁ&%&t Lie g:? g&teéti*l ﬁ%&gg gyﬁ%(zi%%oé conghtlons products

produdeéit in b’@ﬁ){b) it a’:prsbmi;dledmnl fean e grétecorsliag efISEQRIL Ny 2-18,
ntisense nol ecul e or the conplenment thereof
therebé’d’l%f?ﬂ”%ﬂ W@‘?g’t‘l 13lQ8st consecutive nucleic acids of the
o2 gﬁ%??sﬁd&f is AR R RMNIAKT inhiBjtoH é%fercteﬁwt@&lﬁ) céﬁ'ﬁ’stmg of an

ed OASlI inhibitor (antisense nolecul e or the
antisepseligenehtotidher wodZyntey b sindil Hhsbitomy BNAh@ﬁA@t & pmg@mc g polypeptide,

o G S R SRR SRR i Bl or e

compféﬁféﬁt! tBére6i0c R r@ihgaditlééépﬂyccﬁﬁébuﬁﬂe aid1¢ibacids Bf fgRegtence of SEQ ID
oVvi de IS a Con”pOSItI on Con”prl Si ng

NO: 1? hbar Emnb@mmmme@mm Qehpuishibigpr @@ptlﬁeéla@ molgealepghe
co RN 85 A PASGBE U L ASAABAAD R At s o
NO:19.he expression of QASI in a nmamal | an cell, conprising

adm nistering to the cell an OAS h|b|tor select(fa
f Bmsp}qlgedg(PAgb Ipbikgr $payrRy sstected Teom H’@&t@g} consisting of an antibody

. g
and arg Ig}tg)gg% tﬁjlaglg,gﬁt'a %lsc?}t)foklﬁg& e éﬁpaoggcfr?r):iil%bﬂl n?fﬂg El\tﬁéragﬁ%tlcally effective
amountrof@ntehsioné GIASielmhfoalbahﬁspltaunacenﬂta‘ib'cacgéptahih cdyiier.ng

t ression f CASl ge LXpress onin as
&E‘B n gqltllﬂji a&fﬂﬁe tgsttgralrﬂﬁg«?(g 1% E%?xpr?s&log olf%ggtl na
mamrR413h ¥BE RehipRidgYadafiAisEtihy & e bbie lal‘?OAfSll iARBHEL seRictéd from the group
anti sense ollgonucleotlde which is effective to

consmtlpe@f fi @laiSIelpsemhgpn@nlﬁtéldﬁoa dbezyore, paroteinfanRN Al acpelypeptide, an
t i d sequence derived fromsaid QAS
antibaf B % o Er

on still further relates to a nethod

OfThp i ¥Eivr fagthemnfeREdsit6 A niktitodoffihiaivltini Itlmse)slpmesaloh WWEDAS] gene
subj ect susceptible to the infection, conprjsi

eXPTeSHiH iR iASHIeFtn EOTBIS AE AHDIRISITENGP 8o SURISCIONSP PhmREpytigally effective
vehlcl%efkneaﬁﬁcg%.l of d}ﬂfsg igg%%du'ag \xfiﬁﬁﬁ{ﬁg eﬁéﬁtig?g@ %?emﬁcally hybridize to
all or pﬁdt ybzeMeo&&l target mmlelb ady seqrdcadeivad fronpdast OAS,1 gene

S g?xé ?I#VE%@?aI{ﬁql\%ﬂLer re alteglt(t) grmez ordeslf%?évséntlurlg 1% écltl?)n b}y a flavivirus in a
human subject susceptible to the infection, comprising administering to the human subject an
OAS]1 inhibitor selected from group consisting of an antisense oligonucleotide, a ribozyme, an

RNAI, a protein, a polypeptide, an antibody, and a small molecule, wherein said OAS1 inhibitor

7
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The invention still further relates to a nethod of
preventing or curing infection by a flavivirus or
W@es040428 uS i N a human subj ect suscepti bl e t oPCTES2004/035284

i nfeclio o rising adm nistering to the human
pre"engsl}BFeéff?l_lBxs%fa\gg“qv}fﬁf'bi tor selected from group
cpRsheddiiod sf] fhar Rélhes Semethbd onpeleRinede cudng infection by a

ribozyme, an RNAi, a protein, a polypeptide, an
flavivigstor oty viragih sshwnanl subjret seedpéibleip dresinfecton, ¢onnsising

. iphibitor .prevents inf | OR. i Vi V] .
samini P14 i B30 GRS PRt bl AP Eolising o an
antiserfb bRESRERLAONETKYZyIB] £ RINAE afjrétefr) h@ﬁlygépﬁd’é? apfaotieddy, and a

defined by a nmutation at position 2135728, 2135749, .
small poRegd7.svhereinseOAS ] maig®r prevants igectiopdy3pid flavivirgper other virus

2133961, y/ : 4 .
i 133184 0 RSN 980 A AR s i e
by a miutstioh at pésitica EiS5U28,2 1881490213307 9rve 071, 2¢44088; Al #4110 6, 2144321,
i nfection by a flavivirus or any other virus _in gl
2131083 2 A3 Ib P L3953 2IARO4-ALAGRS, RS2 A HS65%h OB 156638 of
NT 0@2 ] rf'%steri ng one of the pol ypeptides of the sequence:
- Zklmo 20, SEQ TD NO 21, SEQ D NO 22, SEQ ID NG
The in2éhtioBEQIfRtINDreldtks tSEReHId NOpreRBntirgF@lcDrihinfe@ oSk Davivirus or

o S SR eSS R PP
polypegﬁ@es' PN fertrdspn BRI 2 NEGHD NTe1 S';Eehrtbitlﬁ@: 2. SEQ ID NO:

nmbodi es al'so treatnents for infection wt e hunman
23, SEQiiINGY 8¢ SEQAPYNQ| 2 SEQHDNO: ZReSSEQURAYO 027, SHQ ID NO: 28, SEQ

N SR R S S T B RA, Spap oo,

SEQ IDN®{47%in0%r W I NOe48.ng to the human subject an OASI
i nhi bitor selected fromgroup consisting of an

The ingentionenthedissialroritratnessts fe Infectionyityihe hugan prajunogeficiency virus
(HIV)pr otein, a polypeptide, an antibody, and a small
nol ecul e, wherein said OASlI inhibitor prevents | DDM
Thige inRreivil soill faithdrl relﬁ‘tlels tdemethel aff preventing inmilirodepehdent diabetes
_preventing IDDMin a human. subject, conprisin )
mellitged Ao AVDHE fi GG FRIFRIPIIE A6 BBIS SRS B te TUARATLTHbisct an OASL
i G LOEAEEL O R0 1L I B8 6boryme, a RN 5
proteip alpppygepiidie an antiboaty deldysmaindokcsmaiheraplseid(PAS1 inhibitor prevents
erein said OASl inhibitor prevents |IDDM and wherein
IDDMsaid 0ASl inhibitor is directed at one or nore
SPRECinkbfidnQfiMBruftherlrBRteR 14 Rlethod ff bR&entde FOIME td Biinad subject,
posi tion 2135728, 2135749, 2135978, 2144072, 2144088,
comprisin/adh@nistering3o the Imngmoahjectzni248h mhphipg selgcted fropp gepup
. 2144985, 215652 5 5, .0r 5 f 97 -
consis@E LA ERER Eonicl Rl it L GORRAS o el b ityebrice, an
antibolly, @8l hRghallanelecule, Suieiein Saifh 0SS laindibitanper ey ID DM and ivhgrein said

expression of the OAS 1 gene or by therapeut.i )
OAS1 anfbitersis digestethalgme s pise Wﬁ@?oﬂﬁ%%ﬁt ths BEpteiR Agtiped by ggnutation at

: 'positi%‘é%?f@ 2&?5?49@%5@% ﬂ%ﬁ{)ﬁ? bﬁ’h&dsﬁngdﬁﬁﬁéﬁﬁhgﬁz 22131025,

arget gene 1n a ce I'nvitro conprisin
213396 Nt21605RT, RoAd 29K, 2144986,R166%3c 2856505 RNAYP 663 of Nie 00¥175.13.
| %hg legrg?ounnsttillsﬁl}ctflércrielgpets tg a? method of treating cancer, such as prostate cancer
by increasing expression of the OAS 1 gene or by therapeutic administration of polypeptides
disclosed herein.

Also provided is a method for inhibiting expression of a OAS]1 target gene in a cell in

8
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i nhibit expression of the OASl target gene, wherein
the RNA is a doubl e-stranded nolecule with a first
W@ tooad4eonsi sting essentially of a ribonucl eoPC’EI’HSZOO4/035284

sequence ich carres ds t. cleo seguence
vitro oot RGO e TOANHE 8BRS SrPaht EbREf AFToeg: S fricient o
1m1b1t%§§r§e§16@bfﬂ&e AR tatdROPUHE! RRéERGNS Rwemaio%le%&an@ed molecule
'enentary to the nucl eotide sequence of the OAJSI

with a tfiagt g‘emncg@]ml,stmm@smtnlly o€ a tibprucleptide semicnecwhigh corresponds to a

e A3 38 R4 A AP i o
rib oanEHQcﬂeeseﬁﬁé@B KRB Ledpleten@fhot the ntlledt R -sefueastiefihe OA S1 target

nol ecul e inhibits expression of the target gene. In
gene, whereiaithe Srebanfl the aeopnd ribompucleptidp slandsisee fopprgfe complementary strands

that hy&aﬁl]%tzﬁ o S?C?Itolg]fgeg Fﬁg ?o?m f]dedoéﬁ\gpgt{agﬁ%deﬁglecﬁ%Séndﬁﬂc% %ﬁﬁ)?es ~stranded

molec$l8 Gty dxpedisich epthed@gagguence conprises at |east 20
bases which are conEIenentary to the nucl eotide

seqeepnengodimpratydhe methgd: thy ding ribopudeqtide spqieppregomprises at

| t
st ARG TROL o RO ASE RS ELE BB bbb e
sequerl¥R cbm@risdsiue ledsn ol asatwidcidae comiptemueaitary ¢o theimcleotide sequence of the
structure_is east 20 bases in |length and each .of
OAS §HgeaeBEn Il b Gtof Farids e aist Eerf sefsany Rady Pyed by at
least 10¥Pr i di ze to a deoxyribonucleic acid strand of the
Sl target gene over Che at |east 20 bases. The
| Imvatiiit fusherpanieid thessitsaofigbé m@é}pﬂ; tthe donblprstaeded rtbaplatb@e agid

a3 308 AL RS b BB S R o

spemﬁ@Ql'hY Hﬂﬁidlﬂ&eco QrdeBxRitRhik1fid acidR@addbiihe WASH sagtgmedvef the at least
ype QASI encoded by a gene conprising SEQ ID

20baSBD 19 In other enbodinents, wherein a nutation in the

Oﬁ% 6‘? gﬂlfp??n‘];l & ao%oqﬁ g’agﬁgﬁ ﬁr%{eu e| nbleootf‘?gstt#ﬂn:gyfu%ctlon of OAS1

that mBRKE BEnihlBedorlbsitdRe fo gﬁifeenlﬂhlﬂldrﬁ Uh%oﬁﬁrenﬁmﬂimentsr thé polypeptlde or

activity, the protein or pol y(g gtl de e g}odedby t he.
protelmh@séh@ammcub@ﬁeencg o MalddyREQAS Ageqsied by geBt eyHpTiRnS

SEQ Iﬁrﬁbq'wﬁ%ﬂ%r Qrﬁlb BERhs A5 RerSRN HfaRbRM @e @)A?Ssl %ne confers increased

one er apeutl C conposition. rovid
act1v1ty,$tthfill€ty,uaE1/drﬂ1aHm;fe of thel@APT ptogsimorodins |ch:mge gllakfngSEﬁﬂAEﬁl

proten%%@re}z %uﬁ@e %ll ltllsggl p%%xﬂ@ t%%@rcl;%@@r BF)ip SR (ggay%%: mutated

OA31I%11 SEQiID NO 28, SEQ ID NO. 29, SEQ ID NO 32, SEQ
N033 SEQ I D NO 34, SEQ ID NG 35, SEQ ID NO 46,
SEQy bhiGorEEcag praseinSEG palyptides eon be provideshasritcogpogent of a

eutic conposition. In a further enbodi nent, a
therapﬁ@&ﬁ%qo 9$H°%% encoding the OASI protein, OAS nutant

PARogIrfvided is @fShse B birpef the pf&elﬁﬁaorﬁﬁstmgﬂsfﬂEQtIBI’Iﬂd 20) SEQ ID
the form of gene ther a% BRI EF DESCRI PTI ON OF

NO: 2} SRRES FO % SEQ ING: $34¥70 IR NP SRS RN %rssE%BD NO: 26,
sEQ 8o AH@RS \3: 2NEr8TBIBL0! SEEND RB:42) SERED NO:33, SEQ ID

NO:34, SEQ ID NO:35, SEQ ID NO:46, SEQ ID NO:47 and/or SEQ ID NO:48 as a component
of a therapeutic composition.

In a further embodiment, a nucleic acid encoding the OAS1 protein, OAS1 mutant
protein, or OAS1 polypetitide can be administered in the form of gene therapy.
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OASl gene, the allelic variants (base substitutions),
coordi nates of the nutation on the genom c seguence,
w@rehsaEBes dbSNP | D i f any. Figure 2 (SEQ | D NCPABYS1084/635284

pol ynucl eoti d [ SL] onsecutive

nucl eoti de bai%ﬁﬁg#ﬁ%§§$ﬁﬁﬂ§§ﬁ§$ﬁg%f%%%5§?§57,999 of

NCBI Accession No. NT_009775. 13, QASI. Figure 3 shows

SEQ ID NGO 20-64. Figure 4 shows approxinate hapl otype

dFigtirei lois i Tahks showinigrihe lesatiyus|of geareutphons ofdhecpreseahinvention in the

popul ation. Figure 5A andB.illustrates t var i.et :
oAs1fh o siife yanihts PestinBRiGam o i i Rl g the genomic
sequercB8id NCBPBINP f9ifdlat i ons di scl osed by the

I nvention. Figure 5A shows transcript Varjant

T
f Bigme 21(SEQ En N1 Yus e peBnylesiidemouyeneereonpising ogh\gogoasecutive

ther illust t he qdf truet
ot i S BP0 L GO SRR 88, p09775.1

OASiFigure 6 is a table describing non-human primate
nmutations in the OASI gene relative to human and the

cBigrtsi haoas SHQ HhAGn204- ons on the correspondi ng
I i i Ny 41 t .

b e T R
Caucapiagpémilationvent i on when expressed and recovered from E.

coll. Figure.8 denonstrates the enzymatic_ .acgtivity of .

eligHis A+ JnB iNysEpies thesvarsbikirangTit ¥ireh §ilesed i Magdavention

) e . 3 .

o 08 Dt EDLL00, WS BUORFRER A e
(TV) forasrpicaand Righnefidpthiosss \bfortisd - . Fsgnt SC fwrérer ilbistrates the inferred

F table.detail]i | t ei
Stmc“tr{? gﬁéﬁ@%ﬁ ag ﬁ%ﬁlﬂ%@?’%&%ﬁiﬂﬁﬁ%@ ! AllorLgDe IDESCRI PTI ON
Crightds 1s VRN UEN bR D prfde PRtdiidhs indhe OMF1Szene relative to

invention relates to novel mutations in the .
humarpridgbe demvdinates o§ thetnhietiens ogdhecortesponsiing nasan ganemiq seasience.

Pt 7005 PRSI i G AR R bR procent

invent{Bh vl dnQdk pP@ Sl hid R overekl ook Byedlt.i on, and to prevention
or inhibition of viral infection usi ngl the proteins, .
aRignisotideronsiatgs el carwnatinqtivity ohexemplary pebpeptidears gHing from
' ISt j i nfection
oty bt bicled SIBHGN R R RIHE R, T %\ o
oFigate 9 édthonvadics dével@meart ofiantibofies tsednpiary gelypeftidasef the
mut ati,ons and defects that cause or contribute to
preseiyinySau4: Such research is designed to lead to
CP%H&“M% a3l BBRLARE Sx Shplah PR MM rark8ad B Wodlaid fityp eptides.
di Sease state. Less attenti‘on has been paid to
studyi ng the genetic influences that allow people to

and- ot hor PERARGEREES RRITINGE Rt NG Pl 20" ©

Introdh&Re@ Detindidgndccessful application of a process
devel oped by the inventors by,
This invention relates fo novel mutations in the oligoadenylate synthetase gene, use of these

mutations for diagnosis of susceptibility or resistance to viral infection, to proteins encoded by a
gene having a mutation according to the invention, and to prevention or inhibition of viral
infection using the proteins, antibodies, and related nucleic acids. These mutations correlate
with resistance of the carrier to infection with flavivirus, particularly hepatitis C virus.

Much of current medical research is focused on identifying mutations and defects that cause or

contribute to disease. Such research is designed to lead to compounds and methods of treatment
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whi ch specific popul ati ons of human subjects are
ascertai ned and anal yzed in order to discover genetic
wQ arosatiens or mutations that confer resistancECT/0S2004/035284

simed o 16 Bt e rRrdta e v B PRREH b g SERes

 allow Béop 1! bt cafRPEshltOBxodtire e nfediidls Sfentsidd other risk factors. The

Identification of genes and proteins that are suitable
present ivgetion fepresgrivar seasessiul epplidetior pleprocens devtleppsdat the inventors by
. evaluation . or eventhon, such hy| i ¢ -
which i@t hortiich o BT HoRe BY Bt R RLAR ek Fy s o discover
geneti® @4r@dtionk Sr MAMBOhS BElt &nfdritelistirbead disvdie., THEERhtification of a sub-
repeat ed exposure to hepatitis C virus_(

h
populaiionsegraen dhat hasp nateenl swistnae g p%9ulmi$eg|8%0@lmgl\3§iqahwdition
o e . SERgT !
eGSO NER 561 SRRl BB R R8 oy

pharmb&duéiailéatebleation, Idi@nsticsvanstiong od prethtmenelsis @ojthylactic
. users who becone exposed through shared needl es and
vaccingtiffer ri sk factors. HCV infection involves a conpl ex
c . i . i . Y : t g d
Tho sSiopt s LS8 A0S X3 SRS PRSI By G o
exposirt t€hepmtitsis di Was{HCWOdavarvethepess rinmihawest-reepdlive tveltiée cohorts

of virus in infected cells, parently.allown [ to .
have bgeoi ol seReTee | T EERR L el ey bpdaphiliat Paents
subj ec‘é@i@l‘ th ?e\:?:éﬁt%alb'l&gi PR RIsRhE Mhd Yitfadbndudideed R whIBaRDaleBbsed

irus Research 97:17-30, 2003.) The present
throughrshamd noedl¢soandsdler gisk davéorsonponent of this system the

interferon-inducible 2'.-5-!0ligoadenyl ate synt het
HCV {5fieoh B fes R el aGet pripinS shERRRERY Al Pt ot work
togethéoo@chiByé A evanéf ifdcBbn tat, whilk Yt cAfisddAsdeageetdnsddvalophifito low steady
human, b%/ activating ribonuclease L (RNase L) to
ee

state of vaps/@ infected cRNp, appientinallonidng KGVele es¢ape from SRR EI0—

surveiliaREOMES. viflc BRIE o SitentVrdRIBAKS, Taftako el di, Tits Research
97:17-802200B80aTlke presait aareagen tudeheon \b'ge lameRi%nt daﬁhis\systﬁms theh

. actvit, may_,serve to retalLn a al ance, pe e t he
mterfeﬁ%%ndw%lﬁ?ey% ST BRAENSIH synfhe(pse see. FieFBEHE 3 At (he OAS1 gene
plays ét(‘ﬁlgj o%&%le Lh tlfe@ﬁti?ft?acl_tactilfi%})’ baWsOferlk i fhe GRARN, a{c‘ﬁlvgtiﬁg ﬂ"%onuclease

gene, is of" significant interest that
L (RNpseds)entcléame givali RNAhAECV RN hétivatks dhes? O HQAS RN ask df patimvay . As

; etween nutatjans, in the OAS ene, .a resistance to
pointeflayt P PETEKE i ILHFY FOPS SRTPHECE FEPLTY SR lrfrd vale s pathway
that lefds88 @afaddf ofIHEPird RN A HdMeFerNQIWh RS Bay Bfve to retain a balance

el uci dation of how OASlI contributes to resistance to

betwegyalie hastdpmiung dgéesps el 4 lepd af Enfeetiopdbaimeouldkillthe bestous

| l.s of i ~ ki s_in ' i
n vie §Y S kT K s HR A8l ol PRl it B esont
inventfoiHak Gdtntifigd & BRomESIrfel Ada deteh anitstions i theAS Ugales and resistance

| acki ng natural resistance. The present_ inventi on .
to HCYHaieetiojt B G3rinis abdietatnutationsy dhgpaesencsrofspeh wée’h‘gwﬂ%mﬁw permits

the elultcg%%igi:ﬂ ??ﬁé& FAS | ﬁh%%qté;s%@sﬁs%ﬁe i ﬁcﬂﬁlﬁ%ééh?% Qspite repeated

ying i'n 0 are resistant
exposumtentfeaions Kvels bf thesiinksafhs infeymattorevidltbert leadh todgtelment of

l.oss of functiaon of .the OASI .protein. i.n which.case it
methof a7k} GeRAStPhE R HSyNg s e L SOl LI iiels Tacking
naturaPREYEA:4 0 prevent the virus from escaping from

The present invention therefore provides that, regardless of the mechanism, the mutations

identified herein are useful for identifying individuals who are resistant to HCV infection. The
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t he host i nmmuno-surveillance system hence
facilitating destruction of the virus. The resistance
woreysalk@Ees come about through gain of function PET/URZIN4/035284

B et il e i e
predicled 15k HRSE Giglall18vels WY1 b RighABREE RS prevent el viduk %_rg&erpescaping from

activate ribonuclease L to cleave viral RNA Ti )
the hostésinsinesew eiflayceasystny bencedholitating destigiatiotpelf the ¥iaws. ohke resistance

my b Bl o A R OB G AR
half m;a ¢ k}féqiﬁbteﬁﬁs inbRGséE Sh&bAIMS %rd”f&)i sBLEiOreio Afe @Bt a way that enhances

_ hrough nodifications to the OASl protein that prevent
its abiliitytte petivaieatbonficlese Iptosiesva vispt RN AC\Thgiresistanse srayi alsp pme about

ucl goti.des. tha e necessary. f .
througl ot ipEEiphe DAY TrRSEIRRA P gl imel X1 protein
functidTEyBOVSHRal hrotdihesmickotiads Theigkistaveml alloicbmeabbut through

_point nmutations are disclosed herein, this is not i
modificatians dethetQA Blepiotain dat pigsent inferagtiemotie arqtein WilsHENiral

.same _effect .0 I tel t 3 [ : -
provei SRR 489 IRk RGIEL B SLAMAATE B B PR, ncion
not linfited\tb vhé mecHadisnd. yFurtfermbrieckithoGih severa differtre poinT hmtations are

flavivirus famly also includes_viruses that, cause
disclospeltsHp £ ot RUBRE 9 B BRICASYS thaL D TaHEpH b FhG ime eFfect on
C qﬁ@“’ 'hi s, and other viral diseases
0AST ?@gﬁgﬁgﬁﬁeﬁel n.toThe host defense to these viruses
OAS lipiayls adels iv infergionrbyuthdsverusastof theeflayivirisfemilyt afrfhaeloHCV is a

i ndyces ' -5 -..0l i goadenyl at e nt het ases, -whi ch as
membgs, oL Qel i LY A TEAY VEtEr FA ROSGOETIL S oh CgpR fover, St
Louis BN&pEHitis F¥paRke bicepBAIRisCARBHES vial dlsed3Bdisdlbseamerdin. 8 he host

i nfections may by amenabl e to prevention and/ or

defenseniditishe Viomepinctudes mmsninducibli detbideen. Fe aiterferpmidygesy-S -

. RSV. In reference .to t.he tail ed o LPLi .
oronf5Nut Rl el SRR B IRa b AL o Rsel.
RNasdISiadirnAlead SVt ®NA: O @irhIgfecfonsdanby emenkbld toypitweation and/or

[ ); and U. uracil, (in RNA) Al lele: A variant of

(i DNA); . in R
inhibitrpgebysthg tsttass disclosepbein; BCARERIYy diploid cells a
i f el ' in: finiti
i B TS B 1l 0 D88y SOt re
used: chronosones of the chronpbsone set. \Wen alleles at any

one | oc a i dentjcal. the .indiyi | i i d
e sadpel0ElS dred dencl ool Lo ot kel L SHL Lopke
AIleleé@béﬂaﬁ??ﬁiDN@x £8héhck 81 Rp Bt LSR8y UPED1di@ EellshEhaliR@HBof two

i nce erent "all el es 'of any one gene may vary by
allelesomilljbegpresenty b@_hb'agleq sapfeerelatiss perittomemibeys asfhomalegoss chrgposomes

ot e bR EnO 5B S St RG5O 8 B g P wia o b
homoZy@68sfor Wit 1de0§iaRa AR iiseyali FEaRe idyviahal iheidideedicypezygous for
and does not mgz:}'%/ I nactivation of the recessive )
that logns. e$iacayiiffereat allshisrafany onmSImg ey BY fRYY edngle hase, the possible
or Lyef | oni -1y . o 1 t
w0 U PhOBURSy W ol R A} S O 8B ackfinane o
the otlie, which iscakit® behlecegdner Bbmanptsis atpropertyofithephenniype and does not
functional_allele, oui of two_is sufficient to

imply dpastiyHioacithreregessive slela by the domainpio MR THBFTOME SxbiglEs 8 normatty
ﬁmctigﬁ%{%?if?%ﬁgk) el RUHIBARISH hobtafhy p11IALS NP 1308BHE function.

safety margin in quantity of gene product).
In such cases the general explanation is that one functional allele out of two is sufficient to

produce enough active gene product to support normal development of the organism (i.e., there
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Hapl ot ype: One of many possible pluralities of
Al leles, serially ordered by chronobsomal | ocalization
W(am(d)smapngsenti ng that set of Alleles carried PYT/URE®04/035284

) particul Io ous chronospne of chronnsone
is norgy & s ol LS RO GG SLARTE Pe Rl or
Haplof;ﬁ@s(l)rﬁit df18arf pRsiBIARhrallRELS YA (RANEPRA or(ﬁarmaﬁéﬁlﬁsomal

a nltrogenous heterocycl i c base. The bas€ is
localizatiork gl tepreséraing it setnadi Adiejesvdamiadiy agieyeriiutir bomakdgows (

f the pentose) and that conbination of base
Chromawanes?ﬁﬁ? o%“gmé’s?fﬁ Yosi de. When the nucl eosi de
NucleSf#et 3 An8mBROSRIN8E BNN SURNARHE it ¥igd méfety(pentose), a

position of the pentose it is referred to as a

phosplmie Iagétamdeo gerg@lm‘gﬁm@@hgba@p dihgbiaseds 91111k¢(ht@ébe sugar moiety via the
glycosgﬁgi1 Elaéﬁ Ple 2 Prlbsoﬂt?% P% S&ae.:ngée);ag%lﬁfg{% g:gm{)maﬁgﬁ #;]asggn@ sug%ﬁ a

nucleo@ide MPkdnGBE n@ElEdsiE RRtasns Bplbspltitd GBS Bemdeddo ﬁ&f?Elolﬁ Sbyo sition of
a formula whose left to right orientation is in th

the peatospié e tgr telpy eBRdlentidss Assequencaiohorerpiavedy kscrglgatides is
typlcaﬁsﬁ?e%er?e% fé)_ﬁ(epé% s flg)agé %&Elreﬁ&"’% olfu\lm Eiﬁs E%ﬂfene Wé;cﬂ.helr
grarmﬁimuﬂ Ryublalonng antl IMKproseinesdbleesin b}fla RiAulawhacse left tf rigls orientation is

substituted for thym ne. Wien referring to RNA herein,
in the ?%E’eg‘}?ﬂﬁ‘bfhrqﬁlﬁﬁffé e IGRIEYS| t‘PltgeYeErHH‘Héeabl y with Uto

Base Ifaﬁ‘qf)g)a gﬁarﬂ{e?é e(% oiae{de 39 AY {V?tH lﬂ%gnlﬁé’ ?T ) bPQf dy@os‘iﬁ]ﬂ(ﬁ%h guanine

nucl eot i d
(G) inaidohble seamtgddDNA nioia@ile htRNAdmdcﬂ FQ) igrsubdtivaed dQI thymlne When

RN St B 0 S S SR 5 ot i

a parti€! dﬁ(&lltf‘dﬁtlﬁtH%RNAlﬁQeUﬂ@ the full range of nucleic
aci ' ynucl eotide wll typically refer to a

PO
Nucleiouedidi & Iwéymermﬂr@wp@dqsmﬁwr siegleof daublp glsandedt r and of

Polym}c\i\%oggiu o &%{imgro &P &FH%Q QoY ut%? Ssltlgagé%ﬂﬁ%{egyrﬁdes dAs used heryeln

“polyrfu@ba&’, andiisCrammaticdl l&qﬁﬁ@@l&fﬂt@ Svild incllie tldd: fillmahge of nuclelc acids. A
conditions of use, as is well known in the art.

polynyslaofide vl dxmierdly refer {hanysles asid moleals saspprissd Pha heat strand of two
ool B3 NSRBI LGSty

factory etic 19, tuypl depandison thel ditinkese boﬂdﬁlonRNAuse BRINA well known in the art. The
i nterference .S a hod wher eb I

polynycigotideef thg Prsr%@p %qarm mcgt?dt&@&ms Pyﬁa %/W@Béﬁmms

ohgonlag-legt?’dég We k6ddsd ?r%laltlQng' shbi® pbHhRAQELHRIRS), beHe, ReckoRd, |p1asn|_\}l1\cb16\s and the

eading ultimately to the degradati on of nessenger
like. of a targeted gene contalnlng an identical or

G%ﬁ@&%ﬁgﬁg <%“§S§¥$§&%W§ &9@ gpgé%gééﬂ%ﬁ%e cégﬁUQAO a

duple)f Dﬁ&lo@ﬂy Bbiut 2N —ZBQhMIE@ﬁHésd@ng, Geieogwted itoe deligleadihfuliately to the
| ex DNA: A doubl e-stranded nuclejc acid

degradpgipp of] n@swaﬁrREAwé attgugeted EaRfRONEINIRY B {deRtical of gomplementary

| eotides held together by one or
seque%:%hhil%gé\gee}yﬂ% %fglﬁget ween each of the conpl enentary
Gene: bAs®slefy ®EEwhodemualebtidesqaaerice @bddsifer sluRNexor Bdymptide. A gene can

the_nucl eoti des that form
be either RNA or DNIA.

Duplex DNA: A double-stranded nucleic acid molecule comprising two strands of substantially

complementary polynucleotides held together by one or more hydrogen bonds between each of

the complementary bases present in a base pair of the duplex. Because the nucleotides that form
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13a base pair can be either a ribonucl eotide base or a
deoxyri bonucl eoti de base, the phrase "dupl ex DNA"
WO 2§08108042® ei t her a DNA- DNA dupl ex conpri si ng PGDUBN/035284

a base %@n d’%e %}ﬂgr g%ﬁ)ogqc?eé)ﬁlge b DNQ?& g pl oyu@g%@&ei pasd) '$dfHtase “duplex

DNA”hfetaotkitHss HRALDNN éxvc PRIrTsingRArwolTENARMNANGY (ARBNA), or an RNA-
adopts a doubl e stranded confl guration. Conpl enentary

[ﬂ%AduﬁMmamnu&@H@eq@éﬂ$ean¢@%%ﬁb@hﬂ§méf nucl eotides in a
Compléﬁlle%ag %ﬁ{eggﬁe glﬁ,g%e% g?%%lmr p Wi anﬂ?h eﬂrﬁgAnadP%ts a double

strand&d donfigutadiogpeci fical ly hybridize to it with consequent
hydr ogen bondi n Conserved: A nucleotjde sequence |

Completnentery Nuclapiide Seauenset A ssauense of Brdeatislgs o %wagléﬁ&rél}ded molecule
or OSSR i b AR U 65 oSt .
spec1ﬁ$£ley IpiridiZego Of wish btﬁisetpieh‘eﬂydyo garbpheimgnt ary nucl eoti de

uences strands of nucleic.acid) to for Iex
Conseme F 8sdusYcerip gonserva kR IsEt 972 M?%jll%b%r{ Herece)
sequerR‘étlf’\f fi0n- ?M%l MR R s W@&@L otpléthedtdf %esﬁ@é‘e'lefc'téa ;sequence.

non-ran I nteraction Ween two conpl enent ary
Hybnch@dty)nu dhe @mdgsaﬂsiﬂzstanualmy bmnplempmnr}t nueddoyide névjubinges Gstrands of

ucleot ri.ne, o din ti,d
ki R G 0B BB OE SR g PGB! i beveer
complérﬁeﬁ%gf Haké Eiﬂ;é Mt Ria @Féﬁﬁc 4@, ﬁ&pﬁhﬂ&ﬁt RitdrdtichRtRA ARb

nucl e in a nucfeic acid nol ecul e. DNA Honol og: A

complmcmtary@mwlehad%ﬁgat&alpbeS@neﬁtﬁé’él}’d@hlbéﬁdted nucl eot i de

sequence a d a seque codi 0
Nute R A S BRSSO B B AGfRRH A .
or U, ‘tﬂit PR EBntBPRRSIkE © stbstitlie fdi‘l th€ 861 ne¢ledMNB in a nucleic acid molecul e.
transcription, and therefore going fromb5' to 3' on

DNA Hpmolgh-4 s lpig asidrhariang agresglected cgnsesyedimysleqfipequence and a
t he

“ﬂumggree%gon oecggsﬁgﬁggggfgﬁgg [ f%%%QE@qgea out, that

Upstréam: tThakedir¢tgioh Itoppos&e 10 ihe dlrechdrﬁrftENA tainecrrg)ttoheand therefore going

non- codi ng strand of 5' - - direction
from 531t@ A gon the nﬂﬂvﬁoﬁméﬁg@? Bf £y i oﬁn %y of three
Down§RARP Sedr ik al@ﬂ 9 eh& indfke &ﬁ%c’ﬁ@n 3¢ be%l]leﬁkiéttrdn@&{&@l%ﬁ or read
cause term natt on o otel n synthesi s.

out, thelA tamelindGa aa?ddtoeﬁfelnabtscm gledgthe adnicodiag sha be QNPOW 5’-t037-
Readi ng Franme: Particul ar sequence

codon
d““mB?aﬁ%ﬁ?@%ﬁﬂ%&“ﬂﬁ@ﬁ@otide triplets (codons) enployed in

Stop GJd@ﬁSA% | Ffired BSIonE BAL ASndt' R feiepRdso 8¢1d e 1ﬂsmaba@e
of the translation initiation codon, Intron:

terminati¢iepf prteinsynshesis. iTher rpdi HgUddytihd6A andp é’éa irerf@t“fed toasa
jhat is initially copied into RNA but

e final RNA transcript. Mdes of

ReadnEQ’ Behiet iPagtiduld sbqueand éfwoniifeoup mesleatid triyktt (codons) employed in

rovides a novel nethod f scr.eeni.ng humans for .
translagiong Jhe esAping A AeadsaEh 9carien oL Sanslpin Hftifion codon.

Intron! %é&fe%&é% Qs bR iRGHLRR fuende! AUbNHE scR@inké SHDRA that is
initially copled into RNA but is cut out of the final RNA transcript.

nonselilse%g ?{]rﬁﬁ‘naglon

Modes of Practicing the Invention

The present invention provides a novel method for screening humans for oligoadenylate

synthetase alleles associated with resistance to infection by a flavivirus, particularly hepatitis C.
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14The invention is based on the discovery that such
resistance is associated with a point nutation (base
waamsidet i on) in the oligoadenyl ate synt het aseCTHERR04/035284

. DNA seguence gt nucl eotjde positjon 213572 2135749 .
The inyepdion FebE9 i 1p A1SCo Y61 TGl PR FRCR 15 15 aaipt VLA GOt mutation
(base s%ﬂrgh?tgt%lg et N gadegﬁéféﬁétggga%%%@%g)Nﬁrs 0936 atdiiofe6fds position

or 2156638 of nban . 775.13 ( SE
2135728) 2MBH749) 2138078, 12 1440d 8344058, BLAKO.GASI32]eAR3102h; 133961,

2130 RSB RR Sh A R bR i Apssion
No. N'Paddoi7a8.1 Y (JERS 1S Nt Y, vHidH @ebi@nthdvhiihart OAShepad.i ti s

virus é}HC\/) and that further identified E%_enetic . i
This inventen disedoseh the resis of ashidy thps idenfiipd popailations of sybjestsgesistant or

parial a6 BB B0} B oGPPI Ao demiie et
mutatiShORbd doGfen tHiy baesiori affed. Betdialrgeaétid @matortsdn &L -5-
~ infection. The study design used was_a case-contraql, .
oligoadenydatesyathetast genes Araidgnijiiads thatarssignaficantiy agjogiated with resistance to
subj.ect i al t .
v HRAGE! Pl 854 bl RCUTRDLET 0, P BB AR Cases
assigneD g4 u1BjEL B thal) Yeridlly ddemabatpdrenpresimeadit:iposde asHECY , bhtewho did not

TN N e T
serone??%s}r??.'t E@nﬁ&%ﬁ%s?ﬁ‘ QeFOR A eﬁﬂv&b({? Glbjedt®HRo Hﬁ%}?ﬁﬂcb%ﬂ to HCV

ree po ations, henophiliapatients from .
positiveaGesumd contBlistibjstts Gurancbiuited Ganuthace popwispens, hemophilia patients

atients fr Nor t hwest ern France; and i.nj eGtin ru i
from ViEigp Ve e GO e PO LR PR g e et france; and
injectiﬁgBfoFQJserg%Fohﬂihteis%ﬁtﬂe%éctfogbﬁﬁnb@gimen the henophilia

and I'DU groups and were based upon epi deni ol ogi cal
Case and dentsol definitipaediffsrediioskeqpibe herperhilihandddU groapyangh were based

and ot her nodel s . j
wpon GREaRb g BRI S0 BEPHARAS Bt e Rfte o ther modets
develdped by @le ifvit@s S dessrided bendite @ dhd enephiiarppokitibh,wentrol subjects
or anti bodi es to HCV using _comercial diagnostics

were dogpweriediobaseEapopifive ExsBtiBelipriotHCYerme doREpletagngstios
laborapq?g 'f%tg.ti “Casé %ﬁ?&%g\é Qocilt¥itbdad %ﬁ%ﬁm&%’egﬁti%%%g less than
clottl actor, an ated

havi ng recei ved concent
5% of@loahilichytifgfacor,sand difvoing ré@ivedropnde@@ated Cmtingofactors before January

i.nj ecting.dr users we defined as nt ed . HCV
1987. { QPGB RRE FjGe g SeP i SO FEORET T T gase
inj ecti?l% JARGHBR R 1Hinéd 98 U8AGRGHEV R CV@Yorgatve] BEigsingcttdirugs for
r more than ten years, and having reported engagi ng .
more than taeyeans, andriavingdepdrtedangaging itheteanrineggrs addidenal righaghaviors.

iR SR e B ek 855 AR s o s wit anctr DU

Tn oneffiiduCdt ICaticdsainGRpliRtoR 2P bhsat hed 42 CortAsewereigbldddd in the study.
controls were included in the study. Selection of Ifgse

Selectimndpfcaietang lconieljsabicsts wips PeEfPrBIdRsSTEIaNE AY dearled g U.S. Patent

.descr.i i P . i i Z i o
AR 518 PR R IR AT BRI A s
unaffeated (&dasé¢si’sk unaffected ("cases"). The present
i nventive approach to identifyin ene nut atians .

The PrSSBENSHGY WPLHCA Bxdep §° AP SXOPBIR Y bieyiignee to HOV
infecti ' ' L2 QX SRERIAYdaR genes involved
im0 00 B BRS80S BORGRY SRUBAYR o ol
in virad birfdaggp the eedll supfacp aigalk propegatiohmithirhthe cell, Ithe ntesferon response, and

aspectls r& ﬁlrefir%{a Qinfi eosry]/gt%m aan%qhe antiviral response, were interrogated. Candidate
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aspects of the innate i mune systemand the antivira
response, were interrogated. Candi date 15genes were
\Veeqﬂmmnad in cases and controls by using the PCT/US2004/035284

ynerase chain reaction to amli targe
senes PR FRHECGLAIAPS RACBROR Ruis BEBjeatyh o p Brduebn 1 amplicy
target §J&9&le@§ﬁ€hﬁtﬁ5 Setlie DNE o e%%ﬁ s HCHi ﬁr@&ldts\’ﬁékﬁ'cﬁﬁdldate genes
omat ed, fl uorescence-based sequenci ng and an
were sé@leBFeditagtly meing dumenptreln feerescenerebised PNnstaparcing pad an ABI3730

ntified in an oligoadenyl ate synthetase gene (OASl)
automi‘tﬁ‘gfeqélf’?cﬁér al one, or in conbination, were

Genet1%'n9ﬂé1tfdn§ W MeAGSQCnaest 6£Heﬁy1@te(b@hth‘éta§élgélﬁf’(03‘l$ﬂ) €t bither
HCV i nfection. The base substltutlons and del eti ons

alone, Dhm conﬁnmtionuweretsmﬁcmnﬂv asdopiated4p & Gt resisfages t© HCV

|. n ] e.. .
infecrg§ REbsP SEReBioph 45 5o TR bp e Bty BpReRho i in
FigurepI. e\‘Bﬁi’hht fome RE tHRMOAB desid (DaG 1RS) ﬁE@rddﬁcéﬂ)ﬂ' ’th% p@éﬁén&f@ one or

ID NO 7-64). These variant QOASI R forns of

more @éh@mat’aéwbwﬁ the prpsens inveatian (ideyified ap SEQID Npr1a|7 and SEQ ID
NO:57- &bpﬁlésg Qfang‘ﬁur a?fR ?Jhn%g)? tl?ﬁju(gA%ggF&an%r{@ g%l?égﬁg ﬂf’%(%%é’xfi%ﬁstance to

ties
viral it¥ettion/ and SEQ I D NO 57-64), are conputationally
inferred fromth

Populatipgaad subiest PREskt %ﬁgﬁpggﬁ%ﬁéﬁ 86 Plrfies B e B Pinatabions (s

I i I
D Nosi(g a.h&@ Izﬂlﬁg)z%f ts1 g5y "The Sﬁﬁoﬁegynﬁﬁehg%? g%ecg SﬁBg@{tml

genotyiphreg desmsat by Fixpedtatidn Maxigeatioh n@&®Ids asikeavoleghéssrskilled in the art

TR RS S I T e

of the @Qf‘i}aﬁ%@éf GASRMAltMEIS 1o hd%i’dt%;ﬁé BiSal(is S0061EAthE 8 &ff subsets of
es and hapl otype subsets with the case and

OAS1 emrt@tms fglr mmtatw@ﬂk ¢ornyemmc&t Compargtiverpetysisif patterns of

segreggu%ré%ﬁ%/apgc@t ets 69 ﬁ nglo{ﬁ/ge SPI?%S t‘#la %@é%é)%gd %{mtrol groups identify

mutatlbﬂﬁéﬁaiaym&ar@b&:nesa pihtregar@ eo1piEdl sésigariel of aisbéptmshtgf t he
QASl nutations identified by SEQ 1D NO 2 throuogrt}h685881

In onejilipsigaiive exagenle haplohmss afe;ﬁ@@@uaﬁdéowaﬁmgﬂﬂﬂ%ah
mutatlgﬁ'é’“a@ﬁﬁf?éa l%ﬁ%l@% T??ﬁ}???g{ﬁ&kﬁws eﬁ* a' @XV&ET Plot}épes are identified

anal ySI'S. ot ypes
ina Calrcasﬁalgwse add cdntm] popuiatiorhiapthot anplysis( TlmhedﬁﬁnﬁtlcerbfahesleIAE?blotypes is

oSSR G0 e LNt SR o o) e

accoullﬂ.’%fjéb V6l RRRIER £ ¢ hﬂf?ﬂ’rédlﬁdpld%%és'aﬁﬂ laf ih Y- iR Hquilibrium,
to the occurrence of hapl otype honbzygotes in the

particigapyiivithiregerd futhe negureenad 9§ha@lqtﬁpecbmozmotvam theigonuafean. Further

ons _and t.es lca1=
anatysg A0 L TR el Ty s PR e Wl Vi RS e
teH ﬁhﬁté’ﬁ&pﬂ&?&ﬁ%&lﬁﬁ @t diverbeiice 8f oldvorRidd ok mahd hominids. One
anees pIotype entlfleg as HAP3) is %ssoglatedi% ]

t he
addit Bapdetape f@erm@v deg AR At asseidated it sha periipfeatly HCV-reSistant case

group ALY e IORHIaB0h. rercH B S RLE RN EICHAPS hpDGpE I at

substahﬁilE,CIbW@ﬂnsld'@H{GWRﬁfeham dﬂlﬁ;}mmmﬂypd appears ¢o havieseisen through a
through a c | ex series of reconbinatipon and tation

complgy Ff‘g’}e% of r%@mgfr@m ﬁ%& BEation oHBIRURS @9%86 aﬁ%ﬂm h@& The

combihéd ativy &f susH %Ven@é’ &Hﬁlﬁn&f’%h ﬁ%dco%lﬁgraﬁllé%c&ﬁfbﬂcg 8f R4Y1®ype HAP3
occurrence of hapl ot ype HAl

suggests positive selection acted to develop and retain haplotype HAP3 in the population,

possibly as a response to recurring viral challenge over time. In this example, haplotype HAP3 is
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21, SEQ

suggests positive selection acted to devel op and
retain haplotype HAP3 in the popul ation, possibly as a
W(De(mpmmesto recurri ng VI ral chal | enge over tiPET/UB2004/035284

i s, exanpl e,. ha Iot HAP3 16t he onI
the onlychaplof PR GeG 2 AR bR TRy St SREp R Ghe offects of
aG nuEféH@dléH%% niupficald Et%t@ N2 o detHitdl itBQhi Al Gudlestid¥LbAfiu@fion SEQ ID
Q1D NO 2 together with an A nucleotide for mutation
NO4ﬁEanghepl©—041r$qﬂﬁ\IAr ngl e pre-cursor RNA. The present

nrsntl d by t.he i n tr
The preSeaf 6o mpe ey B et G EhBRARY Pl 5y G esent
mventidnlurﬁwdady OtBeraNayialios et adflethaprodé ﬁﬁi@h Intd tHeGelebrce and utility
rel evance and utility of particular QASl nutations

of partioubar R4S § ontationst lin\ﬂeo@ﬁla pleative iggasplss the suestigiiosrot a Genucleotlde
foran RSBS00 NGNGBl P B el it g serme

Glycirfel @6ipetati Hdedtiof g knpne e thbsecsilad i doit is(luglﬂp Sizgestive that
skilled in the art is hi ghI}l suggestive that th

the Sexdeq rsrreswp@fnhcsqph@ry&rnop GbFigh ek} Baldergsphorylated.

I r r
T T e
mutatiohl sEegom) NO:4 occuss 16; tiiednsaisusigplica aceeptutrisive f@ERR Widdl@edsixth exon

O e T AT A
in the ?ﬁgeﬁ%?e%tés R P lﬁbé’ féc@gr@tlbﬁ‘ sitd heHabd S8ir 8SKEReBMm. The mutated form

ecogni tion signal but™in the process creates a new
therebg pteates arfenoaghift mdﬂme ‘smtslateﬁmot@as dhp aiutated ertmlrsceam lesFigsfective
formt hereb e
splice eGP o8 "B BN et I Y G- RTE sl & pif sy RNas i
additicH tbekd fr¥Beshibfd C&oncHPALIng PtefREred eﬁﬁﬁ&lhienmhésagﬁématlve splice
additional alternative splicin pre-cursor RNAs in
forms arj:dqrovldpd nFighuss f Aznd S Fudhere @ﬁra‘gveg@{ainmleﬁgof genetic analysis are
ovi E erred enbodi nents of these alternative splice
P dF% Var e provided in Figures 5A and 5B. Further

PromlsdubUéSiﬂh%Iﬂchﬁ' CGXSIResripf vagians twas inivpbidently amﬁimred\byde@brse
bel ow. Prom scuous splicing of OASl. transcrip

transcquwft@qmm%%@mﬂ’éh oYie celhiResip P@(}%ﬁ“’é@ blood mononuclear
cells ¢EM&$ Eéo PR e Eﬁg‘ﬁ\@% %’E‘I?Tro f’éﬁ@n?@h@ oY, eﬁgﬁq@%ﬁh&nﬁ@ﬁ RNA

nes an peri phe nonuc ar ce
produdts Gbai etiofis haplétyps bartyingcelslires and PBRIGadicsicd RNA forms carrying

rsetranscr 0 ts fr ar.i, ous .
A muclg i i B SERLIL: B Fshi iaam BB 3 L rrighOAS TR
forms f"ﬁ{e‘g@ O TRV B cAbtRHRAS Bl‘edﬁ?mfe@lrgrﬁﬂ]ﬁ@a‘ll'y‘m Fof 5B ahD5B and
resulted in a multitude of ranscr;ﬂgﬂ(d vari ant OASI R

compriserSHE IThEX 36 tusigh SEQARNQ YT ay aravideddn Figireldpi ct ed

These e 98 RV Giaae AR v BRGeRlRe s shshot are

believaDRSRCYE brafbr hhSloRHeQopepliddsitensdiblg FSBO HDNO 20 SEQ ID NO:
corrg@)ondr na transcript variants are helieve

FReSBR INe: 33, SHRID MG pdptEQdR NEnd? sStErQﬁH)Bp 26, SEQ

NG §E0 80 350 4G o B A0 B B ER om0 as
and/orﬂ% -N‘{EEB 472 The Gir€diny p@ypei‘ﬂg)r,di%i{ﬂi%-&ﬂ‘g@ /ﬁ_gpluéﬂé@ 1:nE)f tlieloreferred to
herein gp Or%llé{ gy@%}lﬂf%orpaﬁyq‘ggﬁ?t@é‘é 1nt%1p]9q;pgp |c9mgfonl¥eatufe of many

r 1-
of the @érli‘%cglé% %501 i 1chr3§ &%ﬁtgﬁ%}fcgft’gp%ri}ﬁiirﬁlyg? g%é%gﬂﬁ yterrﬁmus while

conserwvorgthe afgmt-igrmingf partiony.
In addition to the production of alternative transcripts themselves, the OASIR forms of the gene

17



10

15

20

25

30

of the foregoing polypeptides is that they differ
primarily in their carboxyl-term nus while conserving
WO b@sami4e®-t er mi nal portion. In addition to thRCT/US2004/035284
roduction qf alternative transcripts engel.v t he
may aBASHER OF ARSI SPHELG Srgerer e R S EAPR SBHoSpande) that
modif %%él@bt?vesﬁgféﬁé%g fcﬁ’%P&ﬁﬁ& FatSHE W ARNEXPHs Pt € Fould cause

nhancers) that nodify the selective preference for
differispeatativie deWetsanfsabunctance/ af thamesyltinghpireteing. Thesevanmt @A Rsferms of

ering rel at el s of abunda
the OASL g4 ey HF ModtS 1ocGustonits PPRP BAESA ingsfcagipn ptpe resultng
proteifid Phdse GRMRJ Wehek SRR dciatd Masint#aded @BuRlance or other modifications
post-transl ational nodification of the resultin

that ingroxteghe activityosiebisiii, pr @‘caﬂahlht&h@f BaYDECific IQA&Iplprptﬁ@il g}f@ may improve

e o AR AR EP B0 R AL D5, s o o ar

can likeM@RiabpfecidShatdeptesbing tiey mltmy of A¥pElabitty dfe S@E@ﬁaKJASl form may
anti-viral gerfornance of the '-5" -0AS/ RNase

also impprovily ovarRd sativiiel p@épnnﬁnwﬁf the 2 -2 aﬂAﬁ(R@%ﬁeéepathway in cases
where ggﬁr f 9{% ﬁ;{&é?ﬁ‘; rgo? g%‘g%?arg{ég, oé%gfn‘?@{sﬁ&%ﬁt}é%éﬁ over (?ther sgeaﬁc 0OAS1

ormnmay also
forms tWﬁh@lt QﬁrﬁtdtloﬁNHe-emHoﬂim@ﬂ iof @ disadweamtapbd OeS 12protem is one which is

S/ RNase pat hvvaé/ in Cﬁses where s peci
SPeleﬁSF]éﬁE A= Feichag rm%%haﬁpyaﬁgﬁﬁtt%@wme petivity of
said sﬁéﬁtcnjgfg é?ﬁ@??foftéflﬁ lelﬁgth%‘é A dn}%ﬁtrb%ltnoh o 414 e@ A 9D Protein is one

aged OASlI proteimis one
with 1m¢rcehzj'mat8:p$(wfty palymerivaggatheathéryactive formp therehynlpwpring or

. suc er as . to preclu t he, enzymati c .activi f
abotisEiE e pHan P et SpDeHE FricR S ERET RSO LY Ighero) of the
polymBARIGHYRA Bnedr R oftheteefoihs n&ﬁﬁmﬁunﬁﬁnhﬁwﬁnbute to resistance to

enzymatic activity polynmerrzing with other active

viral ififoetrrs. Theprsbent fimweatiom i, nod Hmilsd) hosteavery by thespesiéie apgchanism of

cion SR Gt BRFLERF YHERIRRE oot el cne o

The 1rﬁ€1|itﬁ)an161€ﬂ>€e f)ﬂﬁfﬁ&@ n6gel m@ﬁmtmmyz e ndligo bdﬁn@ldt@synthetase
resi stance to viral infection. The present invention
gene, pevehmRNA ﬁ?@%‘@pt% ibasspciatpq Proiging p“ébﬁ inyentiop alqlissipsgy utility for
t I
e oGO RSP AEL L AR 85 b
preserfce imnthe @End boreuTare of Sverd rage geimtlly Inattatiosy ot haﬂatypes not disclosed

gene, , novel NA trapscrip n ocCi ted te| S.
i the R dFARSS o PRt LemsBLOATT 8«@ il qRr @ level of
resistaRERND thé BGRELL PLAnRNRHd A68Iatdd Rk BlifiSes 1ﬂﬂﬁ§1ﬁg BAYVEdt 1ndifddBo the

are characterized by the presence in the gene of one
West Nile mions defgus animases) y¢lhxvefegem*gmsct1¢kjbqn¢ engepbhglitis virus, Japanese

e SBS: .y A REL S BB MLRBRRG de poi

virus, IGpRlg-i0fvifue SB &izahies, Ulﬁeﬁsh\ﬁnféeﬂakcbﬁetzﬁvnﬂs[ Kanjaidlirus, Alfuy virus,
associ ated flaviviruses includi ng. but not limted:t

boving gierreestirug and the Kyssanye fraess dispasgsdis. Jhe D4 prateans have also been
U
shown 1!0 be%ﬁlg{nlt%h élp %%ﬁgﬁﬁ%%@&@gg ﬁﬂs & \éléllél% ta gégﬁs o r cmal virus and
plcorﬂWihﬁsa;ell\éalthEMnfebﬁmtssyst%ﬁm%ﬂﬁrevdf thuman Bnmunodﬂﬁcm,cy virus-1 (HIV-
pi ng-il Banzi virus s virus, Ko

1) infegfedpsl mﬁ]%%:' Vs Dagn Wew«?%‘gﬂkhe B Ry OAS andor 2-
5A. Fiftedfore? Hﬁ\étlht‘?aﬁéﬁﬂf&‘ :ﬁ)rcftﬁh?é&) 135 %@é’hss‘ﬁo%rtb' $locltRBtaSn of OAS

proterns have al so own ‘to be inportant in
(Mullatdt elmﬂ]&@l@ennﬂéﬁﬂ) Man 5;265(5%95603-@3 ﬂtuallndlwlpg tlzett opyel forms of OAS

might G ot S e el Bttt istted Thutye OASTR
virus-1 (HTV-
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1) infected cells to release virus has been correl ated
wi th high concentrations of QAS and/or 2- 5A
woooshena®re, HTV-1 transactivator protein (tarQT/az04/035284

| ock f . et. :
oo B GRS eb SR b0 o 15 L Byt aeems
as welt.hat novel forns of QOAS m ght evade HI V-I defense
nmechani sms and provi de an effective therapy. Thus

The premtmvmsmlmr@mss o@ve@decnmlewﬁibe ehirwenias (Hay troglodytes) and
gonllaég;%ﬁz?lrg gggz q?‘rrﬁcs: Jeﬁﬁ ?9}5%12 g%c orf‘%v@u Yd¥o 4y bR KA &Ldspolypeptlde

tinve |on al'so provi des
iR SehéPirt ofpieilytvesy 16 Hhl aﬁbée@d Rawstlyodhed h
Wlthuﬁmdegorl I1a sj{oc{éog:@)lll aygo?: I ,qig)Wf or s gf OZSF’QQeacﬁhg?a)eS SR
humammlnmpwaa%artdogoaﬂhwmpomara farencgpEpPASe ai erserier between the
three ng%l%se Fgf éﬁ?]z?és thteycﬁ)ds%% ﬂu}ﬁa}sigélﬁmm QEASXSS om@%?g%% asHﬂsétltutlon within

OAS12R6hn §@4tiad dlta%qullvmaﬁf foa)t4208 5 fie NGh 06877501 AP unane and deﬁned by
observed between the three species. Chinpanzees

SEQ ID|NQe?) thaheavses atamrafed pioiia produgl. Thegimpanase GAst polypeptlde

o AP B BRSO ST et

Gorill SRR dsiSs a58) bhdeaiaircdelsion (at the sites@tjeitalenitb i, 144,089-2, 144 090 in

RN N - BT

splice Ei%éf?ﬁf:da'lly&l a)’preﬁ@fuké §t85 oP{rﬁﬁla@i@ﬁ Wgcﬁiﬂa"ﬁrt%%@ly@@ﬁtfde and partial
del etion (at” the sites equival ent t0

mRNZ sehidn38 erezprmxmle@bm SER MNO0§2 728d $BQ IP NOwahgespsatively. The

by. SEQ I D NO 54) .mifhin.exon 6 ne t he . .
inforrcl 3G S Pooaptss b b el B el il Gpprgpiced n
Figurd 5@ kR bf PRse dA3es, HRE tHe inPAIOASIR peiygé}ﬁmes qes@eahlghly conserved
partial nmRNA sequences are provi ded I D NO 52

polypeptide SEOens Kot difer mess pet@blwe fhe strypfarg W&e@t of the carboxyl-
termm%f 1iaH C’i‘lllle COH%;I 111 Qr?lm%hfeﬂﬁﬂlgl\zf gte%P?fn tﬂ% gdlj)rlg) ég&é@%&%ﬁﬂ%}fﬂll of the

at rve 70 Rufan 1S
elemeﬁhb PERicIBBAdemdnsk el ttebehmqmredCESDRSdOdn}zpmaﬁct slewity. As chimpanzees

possess _hi ghly conserv ol ypeptjde sequences that, .
and sofilles Biverset spjeeied i Yirp @h@ﬁlegg?smﬂﬁremé% of Bipanin gyirica, the

prevalgllﬁzee ?%QQ@Q& &'t Bt biil b d;e(f;@r Qa@dﬂtﬂﬁg?ﬁ%{%ﬁﬁtﬂr evidence

rtion o ese pol ypep ontai ns al
that the Icamhsemy -sermuireal poriony ofilmperdAat fdmisardennceepainyed efar

s NS B P S M AL S35 B i
truncahbl"ilbf 2k CWIBPSIypeptith fab Gﬁposéchﬁ) tRE B¥eldRBEStyf thaRSE Dt variants in

di stinct but functional Yy SI m | ar pri mate varil ants
humansrig oenséstent writhtibe olseradinn that pleimpenzecs.aviinde oelypithegprimate known

v P M Py RIS,
charadtdtited bR iafipEiIZRes BPSHES Bf viral @lHafdngél tind the Absnc©of uliihe fibrosis

OASl pol ypepti de as opposed to the heterogeneity of
or hepatogplHan G3cig@Pf-ant s i n humans is consistent with the

Each %&?ﬁg%&gﬁg‘%@)ﬁﬂqg cl Héd@&ﬂqlﬁﬁ% rsm édt?m%v erQBPﬁlres mutatlons

nown e SUSCGp ec 1 on,
Clonirppis earaizd auy/py sia:lldalrah tBbiA doning hethiods thad ntvlolmrthe 1solat1on of RNA

aracterized an i ase re vir
from o6l irte: s EPTHETAIILS 1 FONAL G FTHEoRT BFHE PEUBNA to double-
strand&FBNAP Gilabid i%f cloAing AQBRe skERGIin Y ik v@f@c&ﬁ%ﬂ'& these steps are

oned from human Subjects who are carriers of these
routinermoddciilan biological analyses. Other methods include the use of reverse transcriptase

PCR, 5°’RACE (Rapid Amplification of cDNA Ends), or traditional cDNA library construction
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Cloning is carried out by standard cDNA cl oni ng
met hods that involve the isolation of RNA fromcells
woroosiossizg, the conversion of RNA to cDNA, andPeh®ES2004/035284

conversion .of .1 a doyhl nded SUi.t abl e for
and scieppEng SoMREERuid ARt A FRalE At PR e iqvered
from pafierltRESTRrS FABSHEANIE clodl I0KES ITOLONU! i kedUiefddGb Cakfirm its identity and
anal yses. Ot her nethods include the use of reverse

to identifia Ay additi b sqaapncesti fierces Felptie tarpld-typeat i on of cDNA

Novet S5, Rl R AP B B R B e
properflES6fthe %&uﬂﬁ?@fﬂs PRRN £ CUHaE Rk, i fire it iMRNYastabilitShetween
Cc

~ Each nemA{ oned OASIR cDNA is sequenced to confirm .
carrierp p§ thed8 | R pllelpriandhompangeusywilthriyps dubiests Akl cvaiaigen RA stability

. differenc ' o wl.d- : {
e v HERS PP Rl Sl (NSho AR Egyom
hybridigéloh.yItege tdistifutopatihé @stholls il@olkeedtd biblogy OASI  mRNA.

Therefore, differences in mRNA stabilit betTeen
OAS1Ranytplaons may affket miestinn zpsisianss by mepdklyinghg segulafion of the RAS]

. iy | )

oo HUPARSLA BRI B BRLLLIY )ty Siiog
viral issfectpine THer@®ASTR aligles mdy zaifeomsistEheste vimhsiféction éhrough constitutive

routi ne met hods in_nol.ecul ar .bi ol ogy. S| R mut ati ons
CXpregiR). QT SEPTeTHITS OF P 8 eu A AP ST g Hogs ofe bsed to
evaluaigihke %kb&@si@r}i with %n%oﬂﬁﬁ%_rfefaotn drvidaN@WRu1Ef@H. These methods

expression of OAS genes is induced by interferon
include exgeresseont mamehryranalysiv, Nertherm hghyidization;TRasgn@a@), Bnd others. Samples

Il e f i st iral,i ti.
are coffi Bt Rpei Ty S EP AR eetbfen pp kGt prood
monorticl@r célisS (R lereshi @XB CeSPhren beibrde tisduelBoh0UAS 8R @arriers and

used to eval uate gene_expression wth and_w t hout .
non-cgriersy fiprmerabodimen) pesinhgial hlood monpredearpellhyg sollgréqd fyam carriers

X [ ' lLysi ; -
and nfp RS R Cl TR MESURLPuca R BfGfbren. ‘Thefovel of expression
of OAS@RELH@I@@ duffitigoimterfessiadudtivnvincimpaxd teesdd-type ADSs.ghremsther

such as the peripheral bl oad nonucl ear cells. Gene
embodipshle Buma sytiectp Hraigd Bt ipisHeTnEad e v e Edtption of the OAS]
. . . i : .
o B P 05 AR HE i AL g op e n i
art carcappréodats, rntbrouscondhinationsof tsupagatesithental dedignsy and ragthiods of
stinmulated with | feron. .The | evel of expression of
analysg§esp ?%IW@V%@”&W BHCEPFEHEN i nduction is conpared
Once the n¥ I EDNR orddab e DS 1R! 8 cRABA, el ushRdhaRITActurd WdBMbinant OAS1R
subjects are treated with interferon and the |evel of
proteinsighing dnyrpf@fnunther giBfferpahlngven expaesspnedoning Bterise A1 OBt

.h R i A=) on- i . .

cmboihEni 31 This aBpi Bl A ATICHINATE SREd b kg nf¥utr biological

method®1Hid AREkHREichil cbii espressiorexqeesriadfanémiio ae spigips tagathak contains a
nmet hods of analysis are _used to evaluate QASI R ge

sequencs g DA sRdingriere notdisfisties PApRgRtAer TRaasomRmAR fgtein is then
puriﬁéfiI 04 Fschdrichiy éﬂ)?zqgsageg %ﬁ%ﬂ&@gbﬂg&dgﬁ%@@ﬁﬂ%ﬂh%bgaphy or

proteins using an erent” known
similaewptheds iGme skilledimthesytstidimscoghivedha therb ek mamt differephéxpression

a ach, an OASI R cDNA i s _.cl oned. by standard, .. .
vectorh BB AP P AT PHOACT R BInaN RS, FEhine g pot limited

to yea&@?%ﬁbl? BysvRed BhcrdsliRs %ﬁ&eﬁs@orﬁiys%ﬁ{sg CRR et BR bvary cells, and
contai ns a sequence of coding for a polyhistidine

otherspol ypepti de. The reconbi nant protein is then

Computational methods are used to identify short peptide sequences from OASIR proteins that
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purified fromEscherichia coli |ysates using
i mobi |ized netal affinity chromatography or simlar
woreaosoe42€ne skilled in the art will recogni zeP€CHaS2004/035284

unique e Gt SR GRS SB VSRS 05 BETEY -Lato B SaR R fpgonal
methogﬁﬁld%@hﬁ%rauny RfilableSbRfdrd fackRRS bathdised SirPRpEISc@ihion. These

acul ovirus expression systeens, Chinese hanster ovary
computaional]ly sehebtast Feptide saquemmet a bnaknyfeethgd §siag ghaBM@G peptide

BRI S T
numer¥hd SrefnYdde ndethalds RirQY8ihBSizinY 8hd@pslypepiided ftordive tormubpliad

and comercially avail abl € software packages can be
sequengsed for peptide selection. These conputationally

..sel ect ed ti de sequences I '
pepic Bk ELRE . S DGR En I8 TS0 BB BB aeverr
antiboB®t Bsedific@ ehi§ kédd @8dioh Adenekilled ih khe @owiiinieepriteathere are
there are nunerous chem cal, nethods for synthesjzin
numergponethpds §ppaptitods sevdleprnentigyalving thesp Pf wiltipsdidigreat host
Pept.i t : r [ NN
o R U Lol ERRD 80k AUAhe B0 eI of
purifidd@eddmitinge peot¢in dinpdctedAabananesksly lirtad therbatkseofa¥éw Kedlhnd White
.recogni ze, there are nunerous_ nethods for gntibod .
Rabbifs 0 B HSHE AT AR R dGEed STerrEra Fion S pers. Rabb
R ' ' : | Purf 166:88SdeEnity purified
Semméér)l@%% ?ﬁe&%?d%gs? R%ﬁ%l&mtth‘%glég%m?nﬁgr ogr %dr}ﬁs) of m_ypun e )
antibopy spekifeedo tecionbimzing pprteineian be sollasjede tAsdne skilled in the art will
subcut.aneo sldg in%o tH% gaclfs Oft' Ng.w Zea% and Wi tte d other
recogrizs, BiLlar fefliods G Reterio SPYRIMFURALG i Fe LU &0 g ©
organiSYE PepHRI¥ agheiR Ak 8scAibed MRS als6BOBEdd t6 AevIdY sntibodaies
coll ected by veni puncture and the serum purified I

: . aG . .
specifigrto gfefQAB 1R ppuieins Thd davalemoenf of petbingnoclogakasd polyclonal antibodies

o i MR L 50 198 AP i 18R L i

specifiéaieloePnalndntibodice® the OABLR Pt cag daarried dubhheandard molecular
organi sns. Peptide fragnents as descri bed above can
technigpeso be used to devel op anti bodies specific to the
i | fscri RIER dRAeH AREho e
Amlbopé f?\e@%a %adr%ts?@ggiaggyﬁe%a%sui tg%rged%glﬁopp%gtsﬁgi ng (t)he g
evaludtiny et presencél ieabgeveroditicoD AST Ripoetsias by dels diseesc@id organisms. In
| ] ti ific n I I i i h .
one e 5 WATeER G ERIA Pk b PR S8 e wing
purifidiHeEibiRAnt CHESIR BiéEsins M dpROIHk BAtiRIIRREA BRlleAf> dLR&E fHdbeproteins in
above can be used to develop diagnostic nethods for
humareseaimaThesy didgnopticemeihods eam behised sevabidateliee paSNRe or absence of
roteins i.n.cells,. tissues, and or [ N -
OAS1 gigmsin the JFsyes iog cgrg&;soaglglﬁl’o%-ec%rzlge%%gﬂlh ¢ E%o e-dds&itfed genetic
mutatioggiunosor bent assays can be devel oped using purified
reconbi nant OASI R proteins and specific antibodi [

L re . . es in .
Antibefhigrerepagedias degeriteHedev e dsnae 1sad HupHEHY §lé‘i1Yﬁ1‘Pg$ﬂ1%§°é°temS from
i i b i : . o
e RSP TR0 AR ol L YA i o
to purif} nativerpretemsdirvtn hamar e¢llsi apd sisafest heoretembedhesty dnibddies can be

.genetic mytatjons. . : . : . .
used 1% ?mmunoprggtpltatwn experiments involving homogenized human tissues and antibody

capture using protein A. This method enables the concentration and further evaluation of mutant
OASIR proteins. Numerous other methods for isolating the native forms of OASIR are
available including column chromatography, affinity chromatography, high pressure liquid
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Anti bodi es prepared as descri bed above can al so be
used to purify native OASIR proteins fromthose
wWEaa0somi438 who carry these nutations. Nunmerous PEL/OSI4/035284

are avail able for using antibodies to purify natjve .
chromgfpgaghsaiing otk dhalysie efackophipgesis, SOFEETIC trevsihg. differential
cennifﬁﬁjﬁ%ﬂi, MRMNther@nt | bodi es can be used in .

[ noprecipitation experinents involving honogeni zed
Proteohticranethoids s esedtvcevantatdothel yifech pf (NS 1Rahmigtipmsoinesacondary, tertiary,

Thi s nmet hod enabl es the .congcentration and furthey .
and qu{FIERTOCTY S UGHAE PO OREF RRCITAgD BEST® Rt DAuas fgmpact of
OAS1 B sioAthd ?@t—_@fahﬁ%&ﬁ?m@éﬁic&t%xf SIS OAfS PO Bh&e are many

aval I'abl'e including columm chromatography, affinity
knowrcpussibiet og-mipisiationalghodifiegtions to 3 prgidinime skt prateass epivpge,

glyeosy B g okt KfisSonc R anFRRO8F flifeal gl R pltnbles
molectle 88 MeAik¥E oS Emdh Sndiisitot &vaRting 3¢RntAE 28f t@ibrygirotein
OAS R nutations on secondary, tertrary, and quaternary

structyye GtmicleasmagnetiaresonprastMDAR spaeiraseery. ANMRais sised; tasprobedifferences
. eval uat he | ct.af . takt .
s GBS HIRR e S GRS PR Bl prons

Modifitags® tahaditieni MW e RS Shifdbée, prediditig mpthods forreahluating the activity
nmodi fications to aéﬁgr otei n incl udi nS(CgReprot eas
t ¥

of funeficsglsitgs incidjas SyAnaicr DHClepHSshBIE PpRcoRY( FQESY) and others.
Asond IS0 B0 B0 OO TOLEE Wyt nd

method$fbr detatintatpyetptiat ef residtsrcac belemployedusll edithesagredtdds are intended to

: sonance, (N spectroscopy. NMR.is. used.to probe
be inclyled By BAGIELE S BEGIIY § SR o 4 G pIRUEIR sructure by
crystalliShGEMaN -k dirPRtiRale @hRbRddns and OASI R protei ns.
Modifications to traditional NVR are also suitable,,
Mass §pectresdppigcamstsodeisused to exadilatradiffiarpneesdeteednviatpnioind wild-type OAS

o 28 8 BT RSB Lo e

post-tiai@atifiial WollifichESRBTpERein§ UABHOHPidAl AAbodIBEhT d faBisiapPach, the
to this approach and net hods for data_interpretation

wild-tyyfe QAST Iprajein and paitansh Y dkipromins e pumdediromtimgtag perigheral blood
in be _i ' 6] kS ~d112V [

monolSPETH 40535 PSRN RLARPAND 1SR ER S

with itedfeion) dsidesdribed abonek, ¥ srdyr tdiihdreae kmassivreofdh OdySeproteins. Purified
Mass spectroscopy .can al so be usec& tqQ eval uate.

proteigs 41 digepied Wih P B PFAIRAAR (o@n EYRINANE PR eSS USR8 feshs.
spectr%—\{ﬂlfat?y. NRE BRIsIGA ﬂ]ec}lé@ﬁ q/éﬂ BecB¥ke! Qﬁﬁy%ﬁt%ﬁféﬁ% Rlethods can also be

erences as we as differences n _ _
used. Fhstinverdios cantemplatesitbetefalditivna nitemhtiyr wetbiods . Faringianse, either

o SRR Al AR L

1o ZgSI) mass

spectrbmBific iRGsRah bR @ Fulihe@ebrBRANKR UFEBdECIpS|chf bEbided with the
one of the nmethods descri bed above. These cells can be

use ofgwprimensianahielielctrophdretioseparaton eSes!ulis araipiay as ay glternative to
der to_ inpe X ' ' .
compRfffeaf bISHERRE: SH0° SPSuBRetl chl Ao SPebRaL s ssorvenic
fingerp@ntdlatabadenmid Wariaindsearchingal @dithias. NDiffRaw es pegdst-arandlatjonal
_As one skilled.in the art wl] _recognizg, mang i
modifigpties, §ugh arPhperhosviatiener glycasylgtion sagalsaRe BrabeY &)cPERIing mass

spectrGRBEF TR ahESsel IS H ot fd ARt chdp(hea% R %?cd@fa@&da?l/d ph8%phatases.

I'nstance, elther matrix-assisted laser desofption
All ofitlosse peethiods afeNBbBIcpngidered ecpariosithiaypplovatieat i on ( ESI)

SS. . . : -
OASlq?actlve as a tetramer, and mutations that interfere with self-association affect enzyme
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spectronetri c nmethods can be used. Furthernore, nmass
spectroscopy can be coupled with the use of
wo awsaicressi onal gel el ect rophor eti c separ ati oPCD1S2004/035284

i e SR SR S oS OTRE DT Ko
formatfo(ﬁu Fof thstintd) ; &ﬂﬁn&)@%mﬁfta’cﬂﬁ%ﬁl@ @NSI%@CPAS R sphRifalasiodies is

vari ous search ng al gorl thns. fferences in
perfonpakin -drderis isatdto0AIS LDAS IR camplskes &thpaa@m cells cell culture, or

wansteBig ST iR B AT Py B AR BpRienaf oS cvatuated
by gel Qﬁ@&&pﬁﬁmﬁ%%ﬁy 6&@@6@5@@@&@&%&&%@@@1 known to those skilled
phosphat ases of these nethods are to be

in the @bnsi dered as part of this appllcatlon OASI is active

as a tetraner, .and.nmutations t rfer .
oas1 EionG ETErTgRRa st e oS WAk BHFUS T lghme contains 2
region WRIN@EIS R RordRIEY O (HRVBHIY dbRaintvd tied Bt faﬁﬁlyO‘IﬁisFﬂomam may be

mut ati ons on tetramer formation. For instance

critical tnﬁlumfupctm qf QA8 .ofAcwirding e myrationdP ASSpsaedifi; sntibodies can be
e AR R Al B RS ploRh B AR ETUCHRLE o

discus 566&65‘5@ ct lﬁ@e 6ﬁhﬂ>18xe§3;\(ﬁn flexnpeessiunigd Ibb%em&i:tmpho@SItcRseparate
These conpl exes can then be, eval uat ed by

membesf of the dPREEERT OTRRICHt HE cahPoRIRPEY FIPAP iR Bisthodn nchnding

Westeﬂlr’tﬁ?eﬁﬁé l&'?llg%l 1ﬁt@ra§:ﬂﬁ%§ro§é§ﬁ§ ¢fibeliEb14(88 aRY I&ent@%e% dﬁﬁig peptide
resistance by Interaction wth ot

sequemrrxgt Buﬁﬁaenc‘éh i thn zymentadiAS nemplexesginovildaiyph asd QlA(StlBr@dtractS will

oSy o e B o . (e B2 Lo B iy o
of num%?&ﬁrdiiff&gmta‘ﬁ%)fdﬁ%ésﬁﬂﬁ Rk B use@‘l@bunﬁp efonfifye aAdEvADREE Reracting

can be used to isolate Frote|n conpl exes i nvolving the
protein®A® ther QA8 icnmpiexo rhdaliticoel methods meldp,c‘tgg apgsnal ilignigd 4@ phage display

abov Th se conpl exes can then be eval uated by ge

and the, I5e L yEA SF & éW§%¥%m§8§%rate nmenbers of the interacting
COABH €Xkndwal 15 iftefchRith hepeitis CSving NSHYe hrtsin (EAduokis T. et al., J.
i ncludi ng Western bl otting, and novel | nteractj ng

Gen. Viradt &5:909-260 2004)i Ioithaué beia homgkhy 7 eglpnisn.ibe Eléfﬁm}qaléherefore
ot R D R B0 RRal B RE Bl i g o

polype@ﬁaédlﬁttﬁdpreéﬁlt ﬁrven’ﬁdﬁ kek@dssed by Ipelyauclemdels of ¢hequyesertanvention,

h : -
e BSIA B PRI RR 00 o8BS R iRt onsinin
at least &%r}thtfaﬁon Qf‘tﬂe i’e@l:ﬁﬁﬁ@en’tlﬂﬁ &Wﬂ@AS D go%ﬁél%tﬁﬁss hivih§ 8 19Pone

conpl e ona met hods “i ncl ude,” but are not
mutatibi i thedoding rq;gnrag endipshy ASd rmlymeleggéesdfavm@é teast one base

substltﬂﬁg%ﬁy {)qtlgn OF ?({fgtl%gherﬁllnob(ué(? e P&gﬁ%ﬁf"w{}‘% 3 erec¥vI 01I g}ﬁvented

GRB5A Yrétein mBPex BRI 1168 gicd0L 4N ity ¥ ‘iﬂ]ﬂlbitln? ﬁid@ltlb@&lﬁtduﬁ}'y of
a mechanism the invention therefore relates to QASI

interfepoot Biinantivieat ackioyithiat inj ane apasiel noyaily implerssmied yhsngdntgrferon
sumul"‘t'%seb%tél atcﬁ%ggfn%ggfég n% LS RRLYRERE LleSaQoy pﬁ%ﬁm&a?{m OAS1
pol'ynucl éotides o e present

polymbifixes I’ATR)mt?c Exﬁtlfmg@h@yad@wl esnehidk dctb?jatesRNaSBd to cleave single
variants. of QOAS ynuc | des onta|

srandi KNGSE1 176 THENA: (FIRTIGE of RSSBrB L] PHVBHIERGH EoRyD: thereby

1nh1b1t9%% (}RQ\}%HH {RULLARS oV Tis @ﬁat l\x/%%ﬁi otﬁé‘@wg@%ﬁ !onést'rﬁbuon of the

odlng egi on, and or by QASI pol ynucl eoti des
viral R ng at | east one base

Although the invention is not dependent on this model, the binding of NS5A to OAS1 is
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substitution, deletion or addition wherein binding to
NS5A protein is altered or prevented. NS5A protein nay
wez@sn4@E2di ol ogi cal activity by inhibiting thePCT/US2004/035284

conssf P b 5ot S5 o FSEh B i
and aré HeRiblabRNo ShirJuliethe fofiplruffibh VE hylyhRribing ﬁfglf SRINGE &ses,

a co-factor, such as double stranded RNA o
consistent with thezadmicaTRsiultg deseribed hetdimkagubrsoi cguramhgrsyblag gnifation is

rsistaf e e SkRe R e SroREEAFe SR S B HRS essea vy
chimphﬁz%e@,gs bNETbYed 40096, eRYy A1y lklh&ih? gy QST SVAREr vigl hidkeins and

cascade of activities that woul'd otherwi se lead to _
therebgleHow et dhsarved higher frequenciRpfchimpanyee yhakdigaraneg cbhe mowtation may

. i s not..dependen n_t.his. h i ndi ng, of NSSA 1 .

insomagages 1S ERAET el S S TRAL TR i tpdoatigats taion

may bé &f 9Eiteep ARl frany eethchiabhinBingdits bud B8LseNN o fbingdlioasicthange such
are thereby able to carry out the normal function of

that bip@ipgﬁéﬂ&ﬁlrfgl\lsmiﬂihhibwﬁ sloaredsor peoventesk ent with the
CShgb el A RS EL LR S0 AR B R B manne

thereféze prdvides abiojdctive test fohasshyitip dateftbcf of abx3é nhiblon, deletion or
_possessed by chi npanzees, as. discl osed above, ﬂﬁé .
S1 protein.

additis e QRHPRIYRERIeqlss Angrbigpaicnl fipstion qfiths eicrde
Such l%lﬁ(lﬁfnlg gyas@alg}em\ﬁ 5 BBnRRSELWRn BleaRe " iohE Qﬂﬁﬂglgglﬁut not limiting

anzee viral clearance. The nutation N sone
method asiel aslileseribéd/byaT dgchi, Thet 4 (AoGery Vaidl.e8 5095969, 2004), HeLa cells are

.NS5A. In other cases the nutation e at it
wansi Gy At o DR RE CRRe RSBl AP LT ERe SR AR A taged
OAS1C Y OARRYA #ddx 3o SHEO AlSh kb cRimgith theQhvafiSh, ihluding OAS1
NS5A is inhibited, slowed, or prevented. The binding

encoded byoxgice vatigss pHOASpHysDAISE gobambtlgotides howinb et lsgstoae mptation in

r.el evant ner ref.ore, pr.qvi,des an,ohj ect.i ve .
th cof i B, AT B AT G PG BB IBRL Gt b Shion
deletidi orddditioh O fieh a@ BpsOStiate A cyPattdnathé Slehal 12- 16 lpuagiheaklls are
function of the encoded OASI protein. Such binding is

washegslysgde and eenirifvgethapd lisorpnliing supernatant isjixedh with,ebpphion

PRRCE L _ oy
conjoile b B i s BEs L BREAR A ke or G-
taggeNEb A and BA-tawged OMS yproteanat édsntfledby hsinx pndinsienng antibodies to

| asm.ds encodi ng. GST-t a d NSHA and HA-tagged. QASI.
NS AfSpd e A A SRR T idRrpOR I S i s T
indiviaéqh\r gf@iﬁéz sudH%S fltL%@gaQﬁ' thE BGREQ Dl p%eéehpﬁllv&ﬁ{dnam% $nain variable

, by QASl polynucl eotides having at |east one
is the @tSAtpireteini or pohypeptdds. riherabiity of ther(¥AB} ptojeimaspolypeptide to carry out

one R EH S EG 7 41 hab 250 reBE RS AT B e o e
protectivEBor SWEIbIRE ok ZnelBnkkab képlichiean GRIHoSt) & GbjvankBdestbd/ sl these
and centrifuged, and the resulti n%é;%ﬁr natant is

assaysyi Q] pioteingdngpelyneptideschitifgarob Bin Sose paiapde candidates as
kch aid in separating GST-tagged proteins. Conpl exes
therap\é\iif?tlccg? élgged NS5A and HA-tagged OASlI protein are
The OAGH Proteing Ardsnzyties thaedallypeghie Rgnardid ofAEB into oNgolcayidte
anti-HA antibody. Varjiations on this _rr,etgqo(ﬂ [ ?cl ude
molecples.n§evstHarethodssrs srailable to pralvateithgiaciyibt & HeS! Shpmegs These

methods 4% eﬁm‘gﬂoyehrio bR rARB heX s JTPA PITERRBIIoh S ¥E Md Ritvity H€the
mal n vari‘abl e

mutant proteins relative to the wild type enzyme. For example, oligoadenylate synthesis activity

can be measured by quantifying the incorporation of 32p_radiolabeled ATP into polyadenylates.

24



10

15

20

25

30

is the OASI protein or polypeptide. The ability of the
QASI protein or polypeptide to carry out one
whe@bogi4eal |y rel evant activity (i.e. the bi ndPEUSHOH035284

The rfgaseisd AR o9 e AptRrLpid darBPed RECRICe) Bhgn by o
numb&Y fREFInYRb a8 hRthod§ RIS SctRPREMSis of Vo7l exBRagRI NS

and pol ypeptides that do not bind to NS5A are suitable
chrometogtiphiat dbesesassdys alspenatile charasterization Thaubsizge (AT8) binding and

enzynfy KBRS YT S L1 Rl By MO TR ATl O o ¥fryzed in

OAS 13l doaPhfed!t® Cﬁmlmadi@% hBQctGty Akdys dedcriBeSheRiZaHiSthetic dSRNAs
These net hods are enployed to determ ne the effects of

as descpigidRnig &t-i ons on the activity of the mutant proteins
rel ' i. . e
mhe S 10K BBl S AR EEfy BB gyt oo
in the @Htas podsidsidigh idenlyTagayyathicsit botivigt Fizutadi aldaédnashsAdiR the activities
i nto pol yadenyl ates. 24The radi ol abel ed pol yadenyl ates |
of severah exsanplarapolyoenddes of thermsessat iaveution. Regardlessof dheif gpaptifptive level

: ¢ . . . o
o ey ARy 30 gL S0 TRIL £1EL RO MRELAI W e st
the artate payduca st virabdffeetsahi@ngle theractiedtionrofOR Naselh s s atieh, (#eTiRgre fact

that g RAVREDHGHS O TGl FReat B S PoREET QUSRS SHENSFRApyipy indicates

that sa@i\gbl idegﬂwlﬁﬁi&,?a%ﬁaﬁy%& boSiddBi AU tYdrhpeufie 88%Shereof which
descrii bed herein and synthétic dsRNAs as described in

are dischasedbelowThe pol ypepti des of the present invention are

milo TGS 38 B s B DEERTAUBES BRIk s proe

from Vit UifB&ioh. qlh@s@bi@@gﬁﬁﬁtﬁ(ﬁéﬁ%ﬁn@ﬁllﬁﬁke\&hé i Gfin@6MRIR the mutant
exenpl ary pol ypepti des of the present invention.

OASI1RegrmesiPirotedts intoedetls eflisthelr raganisans, andegvabrating thejs higlogical and

. .this.e i 1. '-5' -0l t '
s 938 OuRESMEFr i L ORIl 3R borocr
the OABIR gundsake wtrbaaded ifith Atighh Ghenatdrnkeakldapy OVerBNeelBlin culture by
the nere facgt that the polypeptides aof the

. As such, t . .
cloning the el As aspated andgseraeddisren mip adramymaliad expreeHigR vector that drives
| S ; :
e ol ARl 5990 e LR 20 THR B il o comti
SV40asé sytbimepgaovirwshinhhncar elehiests [t @etrninié EffiwienBexyiresgionadf the OAS1IR

studies are perfornmed to evaluate the ree to Lch
genes (348 AP TGBHEEn Bre L BRIV ot QBT ORE CAHALE" of OASTR
exprefidd @f it bedvdRiaRY 18 §BRY @ik Ynfb@KE withehd &Puekirus. In the event that
i ntroduci ng the nutant OASI R genes or proteins into
OAS1Retdngers broap apsestanieg dnimghiple Badviewssh, oaeivinyld eraieet an attenuation of
. .ol ogi cal d _angtiviral tiviti r ' .
virt g ER el e E PO R B b e Bt MR R s e, s

one skilpgl i@abdart (Wil rddAShilk, gesie sreatiltip et di eteaeskpefinentAf 4gpeéuthes that
Green nonkey ki dney (Vero) cells in culture by clonin

can be yigd (pRyrduate e Rilasiad cffest of PP IRescarnandprgteyis in cells an
organiiRi'4H E%W@%%ngﬁ&%@% %g};hts. "HoY BRtant ) iff fr af’PEivés)gxample,

he cl one onbt er ‘sequence.

differang exmressiad vectirs @elt typesiiand SitdDspacids oy bomsad owiveiugte the OASIR
. .enhapcer el emepts that .permt efficient expression of .

resistanfie cltpeds Rrigiane fumag, eFls Euiye My, tedvaliaied &b gused t cel lines

Cells R8Y 86 kA llated Wit EdUbE-stHABe PRVIAG & fefdf 62 iRtbo RS0t of the

virus. Expression vectors containing alternative promoter and enhancer sequences may be

evaluated. Viruses other than the flaviviruses (e.g. respiratory syncytial virus and picornavirus)
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expression can then be evaluated in Vero cells
infected wwth the dengue virus. In the event that
w@egesR4m@enf ers broad resistance to nmultiple  PCT/US2004/035284
viviruses, one would expect an attenuation of viral
areevth%B gation in cell lines expressing these mutant
Trans%eﬁfc@urﬁil ifels drel@telopRd k@ adedshé HiHEulndss oAtk FArhBGFIOAS1 in
he art will recognize, there are nultiple different

protectingagainse ihale-appiwarihelsnfostion. chrpusembodanany QA1 R geres are

a0 SRS ER G 5L SRS PLOL sl o

laboraiofy §8din)0 UheSJONSIR defés drosiangaed fdmhetlhﬁnlapw fodifa iftle6tion or
different expression vectors, cell pes, and vijral

Confergﬁfé-ﬁﬂlé@ torifedbion s ascensible miqga e opa ékl npthe @ el appreciate,
numerg{llsf @rd Oﬁeﬂhggg’ é/anl?nlégg%]d &)%Hxﬁdl]kc% t&ﬂgé lﬁ% @ﬁglR genes into mice.

asS oppose 0 ce I nNes.

These &idﬂmﬂs airebe vorhinetbwhh ettet nrtiuhdd t}ﬁlt\lé\ffem tlssmb epéoeﬁmxpression
bef ore introduction_of the virus. Expression vect

patterns that Reryt replation ef (he tignsgene Sroughihe HH%?HE@}O%E”&B@
chemd(-gﬁ/ REuE bR AL B orYisECy %m?ik@%m&t@ﬁn efthe flaviviruses

respiratory syn Irus ahd pi cornavirus)
As a nflal for aumltitia Ceid fecliom sl énecexpnessimlz QSR gerss ean be evaluated for

T LR N St e )
BVDV ¥ e&%hiRéhly h&d%@de@ rRQENE Mo ofBORYDIGRRARAIHNE-HCV antiviral drugs
intr oduced into the genones of m ce susceptible to

(BuckahMtwlx; dativinilReseaseh (5%1915 2003) ChHoneembrisiment, the OASIR genes

can bef18$ PX%gitH (1a %‘5 1{n§) ﬁ*s&?xgse:g]gg F%%%glg irecgérg ggsgﬁduﬂg; a%qiescnbed

above b8& te%ied H&ethéie abilifyeietrh&ifyl BVBUS ifdtioh e thid . 1inds FartRermore,
skilled in the art will appreciate, nunerous standard

mousaraedritiel BN ipkclinuG-& & trsplanietion pERyBEHIETTgiRRice, the infusion
{
ot B8RS, BB 4, TIPS AP P00 hsprambunst v

infecti®N i ﬂﬁ&ﬂaﬁigenﬁ:tsb&mg?o)f OASIRagerper Experrm@mst ahibempebrmdiewhereby the
transgene t h the int rodufc{ &ré\%) éndct)%enous

effectsqfeprpEegian of @3 Y& gegss amaersilan BCY Vied gal BE¥TRS

Cell c@&???)?s@érﬁs cailafso Heuséd M@éss bR infaPadfthé Sutabi @NS'l epe on

I'nes expressing OASI R genes can be evaluate
promasing epitddis lndey vanyig @hditions. oronesditiidoaent,eell ghlture mutant forms of

nf ect t L b heal
0AS RG] be gire b adoaglEPor S LeRRmg s i it o Bromor
apoptd3e iR REN A fR Al withd/n@iibérf Vs é4iH@ 8 dinBBOKYW] HC¥! anddther
Antiviral Research 60:1-15, 2003). In one enbodi nment ,
flaviviregss.CASPRe ghéheksindbmanb il mcpg@@@éwlmem@ rRgthqds o mpasHENS
apopto&?s arg ﬂaﬂ Q%bg\)glg rng)ﬁg&{qlg%l%gﬁé{ (Zl??g fggd%tx?t%%tog ’chneb Jla%‘actenstlc

genonY [‘NNIAnlfa&dHrir@n effecttifboptesing d:ellls elsmlglﬂdo[mcm cenjugabion enethods
nodel s of HCV infection (e.g. the transplantation of
couplag fraganoss, g5l SlecHeRoRgSie, t he i nfusion of human

The al;eiﬁ ol egﬁ}/é Hﬁé?fe %ﬁuéés‘f@ boteﬁﬁz@ce ImdB¥ecl 3O AR R mutant forms can

or no |cat|on of infection in the
be tesibdan&gﬁnulmrsend 1nmg1ablfa1ﬁms xﬁo@mes Experi ments can be

erfor ereby the effec f_expressi f OA
The ddjea @ Wihch e geaetss atabsies of AN R A RaPEe e Brauf® Gypman
phenoﬁ?&'eﬁ Sl VIS ahitedD Mk fRtdee, GG R SnARHAS SreleBlubidB #6it their
the mutant OASI R gene on pronot i ngH&gfpt oSi s under

associgtagnyWitly viselritét and sgontanestie visalideliransg in mifgetad: sybjects. Similar
methods 58 correfla?{ng%ost OAS1 genotype with the course of other flavivirus infections can
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OASI R can be assessed relative to wild-type OAS
sequences for their ability to pronote apoptosis in
w@edosm40428 ect ed with a nunber of viruses incl uPCTYS2004/035284

HCV, d h i VI ' il ' .
A L SV S T A

interfep®@PR iRt Broaeitlad Baviah @ atmBAEinCV isfocis®d patiaitdiedlso examined.
i nvol ves the detection of the characteristic genomc

These nmygtions gfe moh gnly epRist & 1evis! effseBan segistaars. dupalpggromote
fluor iy ' - : .
son 3 53F PRl RO A of BB SRS e
FurtheyinbieS # hat beepatsoitddahat schieostiréree becuas at @ASEHRr fiaetjasricy in geographic
fornms can be tested in cell culture and in small .
areas thpf e Pndestiefy flavivérug difeelon: BERRTTOR apRESqGIAbioR Rewvesp flavivirus
. . Ct . .
resisafFEA1AS 0 2 08501 aEop LA BONISE IR oy gppmin
additional périetio assaciati@ysthdiat adrofving thb echizaphsmia plicnotypwiahdthe OASIR
viral titer and spontaneous viral. clear i n HCV
mutatipps. d e #gpac e? Qgt%l.% T afIR on serRHRIISY o D f N BiOsTaF angdyther

cancers’ dsgﬁgg[slif&ﬁaWiltl bisb e GRuste€ of other flavivirus
I nfections can 26al so be undertaken. The inpact of

The in@&8ioR disdleres OAS 18vapaohoRNAg (sleotibebiuSEQUPAYRB$ through SEQ ID

ing i nterferon or., i ecferon with.ribavirin
No:4g) thaiibuncvel neiaye et EhE i BRR R o ghispEEY ednedeafuse of the
disclosddeafaMuhRNARNS: iR Ypréfire® BinbodiMhte thefe VAL mBINAs are used in
i nfection resistance, but also pronote spontaneous

differapiiplly sespemanedieean subjastsdor waregsad) s deeregied gl (glediag HCV)

i feron-rij (41 . , I ' .
B0 B BN SEAR e AR P e gl scrcnin o
suscegtibéity DM pastle arhotheravatess, ahdor sohizophebais. Suflodifferential

flavivirus infection, suggesting an assogciation )
screening i peHormed\ NN AXPIRSSIPR analyses KRown fo-thase gchlied in the art to determine
relativi’ iuﬁig%g 'o%é 81”11151% &ﬁ%@@ﬂggﬁmAngéeﬂtiiﬂ KarhSles derived from a

eval uated by perform ng additional "genetic associ ation
given htmah sibjéchundreased ot Hecreadedl amphute nf engpdrenadey(eS Hh chRNA variants in

o o SRR Bt Pl oS e desres of
suscefibHits W ZAPISN BroMakd arfd SRerREn&Ya h%@l\lglggi?hjngﬁrema, as appropriate to

i nvention discloses OASIR vari ant identified as
the tesSE@Idr oni®led@ianhr ough SEQ I D NO 43) thatare novel and

h .utility.. The_,i i i limted b h

"R bk b NSRS e Bhach (B AST g A, TP
induciBleeR&IA §5heEIMR FBRAL molBfISSensFhied MHat SIRNEIARSBol 28 3 Ninked

differentially screening human subjects for increased

I
oligoadenydate (284 tholdcnles fion AT QA4S pi@Ymes gerstittte B inpgrtanf part of the

nonsp%%ﬁ? ! I{lﬁé cgeg('%lgsg ﬁgﬁ”ggt?"gﬁ? grfdédélg%? %ﬁa&?&%@ﬁﬁaeﬁ%ﬁu\l@%eﬂﬁr marker for

viral iRfe6$dratla additof td 1t r6RI1A BESatitia i fctiSE Hisa et leereia, OASCHttivity is
. .differential screening i s performed by expression
implicgted|iy gther disenrm statestnred@ilaiy thpeednivhigth visplintegtion plays a role.

%&%&ﬁ&éﬁ%@ L ¥ APOHRIsThs Qe Q.@gecﬂ:ro #r@ntva"i’i'éfy@ﬂ,t viral infections

ent In sanples rive romacgiven
are beliewadno pidyjagote. in kincdevakpthent oftiBsneasech andisbetss. dfyngrhecytic OAS

.. or._nor, | R nRNA var.iants in n subj ect'’
acﬂvngms@?%}tgﬁlwt%n R2ugHt wh tsg@&?}pélgb?%% F?ﬁfiewa ot QS may be an
imporfalELAUBRELn Pird GHEQFrRand HREAR WeRIbihoht! ®h ¥ bthdl invoREM diabetic

prostate and ot her cancers, and/or schizophrenia, as
twins fpprioprdzygelic twin pairs, Bonnevie-Nielsen ef al. (Clin Immunol. 2000 Jul;96(1):11-

8) showed that OAS is persistently activated in both recent-onset and long-standing type 1
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the test under consideration. As discussed herein,
2',5" -oligoadenyl ate synthetases (OAS) are a famly of
wo BEidsad04esrduci bl e, RNA dependent effect or nol ePCl/882004/035284
S th S ze .short 2 | i nke

diabery, [ RARTPAEE 5L GRS T Dot e | Phiians TERE diffspRom 2
normaf Atiral #ESorRL ahd R MHicaRa4 Ehrehic shRUBERE RE el dngyinBTARure of

def ense against viral infections and have been used as
down regulefdry mechamastis or foabeviantiespone o ndagenons ot ek agenonstvgruses or
their 8&% {;ol e in hepatitis Cinfection discussed herein,

P ctivity is inplicated in other disease states,

PAhdre dirdét!IMkiRBsn laviningéetian vhd ele deﬂél@pinleﬁtrbﬂﬂléb)éﬁesas
role. Wiile specific pathogenic nmechanisns are

exempdifiifl by asluﬁfoemf stedies shawingsihat befweos 13 aaded) ehpatigais with chronic
hepatléa%{; ﬁl%yee 91&% Hﬂu%L( Q%p% dl atte!g? ég\ye? lt}?a‘e @{f%ﬂlﬂgmgfﬁﬁﬁgﬁ%d

compaséDwith et m}{tcﬁécEIYe'altBﬁ cd)ﬂtrdDSittm pfanteﬁts WltH‘bHr(yrﬁe hépatitis B (Knobler et
di abet es, gq? esting that OAS may an i nport.ant

al. AnpbGagieaenterala043dpess (b%)@@hzﬁ)d“él@l&&f*%é%n%ﬁéﬁte be%reaorted to

i UL DREL B SR SO Glhs es

useful hdrk@ a6t the lantlvirdd resphivasgstem aFufféGniose, flee Baisslltsempbljzed accordmg to

e 553 D o SEGEP S R TG s s

inhibifioP§ aboHiAPEE RPalith © Inﬁ@étio\ﬁ Lﬁr',iriC tRé &thp cfs*it%ﬁs%nﬂ HMds disclosed
antiviral response and m ght Pndi cate a chroni C

hereingwdyrhel aahvamng@hs ihpreemtipger abeviating deelopmgniwf diabetes mellitus.

SO A OO0, B DRSS BT o

and it 'ﬂﬁ)l@%m‘,aﬂ @isofddﬁd‘ pheRaD inthéicadd oflvehee ileds andldiab&es-associated
evel opnent of di abetes i s exenplified by a nunber of

poorlyshqahnwogn@/ﬁ\mg 02205 et Wets case efripon 3ugiad hpadtnlgeﬁt‘@ mRNA
tevels Y1 842 S0 QY Sl Rl b e AL 0L BRELES oL WSl fived rom
patien&@ﬁﬁ‘atﬁl@ﬁwnttzpé Eaiabdates fr‘]lﬂie@h ﬁddlli’lgﬁbdilhyto(kﬁ()ﬂs ragks e’fidiloglcally

patients with chronic hepatitis B (Knobler et a Am J
impori@gmakeneidpnunesgrpionk 5%(@1%)@ efes-relpjed woup §og.

n {

Sl B L o A SR BARUIEY e BBt Syt prostate gancer. A
primaryrifiediemacal firtctiomyf OASds us}erbniotenthc ketivifyorf RINasehn4 imiguely-

AT MG SR T TN s

well-e@tﬁﬂiﬁlb(ﬁ tdle fn in@alﬁﬁﬁg @B ahvieAes@dt ¥f e, a8 s 4 Strétigadandiaste for the
[itus, inhibition or abolition of hefatltls

heredltam' pmsiatmoaugﬁ:rrigalleh‘e(fé"&lﬁo Mlttat@fms im RiNagelt hovgsbegn skavgsied
predls%ﬁ?ﬁregxlllerrll tnﬁa}é 4 8&\1/%%( %%%%%? O&Tspréﬁ s ec;%P tv{/IFl?h ?‘[ somejcases reflect more
aggresfsiﬂfétdib%ﬁsembldr elb@eassd Hgb/oﬁtﬂﬁetﬁfmﬁmrdghﬁﬁh ﬁ&SRE]al&yB-hahed cases.

nd its patho

Xiang g7 gLreRcer R o0 QP S a4 0Bkl L demprspfrg BaLirestibte
o RS SR AL R, M R sl o o

late- stm@l\iﬁethﬁmm Isurham progtatefchmet eell hnss lIémrvfhrdmgsedggmdthat the elevation

at her thneevated aS|nI tes riyv
of OAS GeiaRt B acPRRIY! PPBRITIPIE Feeciiyg e d®iion of
cancer! delld tlﬁ&%%&&nttaﬁoﬁ@& PRhRRY. eThl%l aed é@ohirbobl'ﬂ%ﬁﬁ kithethods

mar ker i mune reactions 1n di abetes and
discloghddisestie siay dindtugidityiouheid¢iedionnigeatment and/or prevention of prostate cancer.

OAS may further play a role in normal cell growth regulation, either through its
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OAS may al so play an internediary role in cell
processes involved in prostate cancer. A primary
W(brz(msmams:al functl on of OAS is to pronote theP@IIVUSMD4/935284

ressiabln SN et (P B FIoh B 5 SO BABE) SRS pcerae
evlded&a% tppeﬂt kheeiﬁip@bthmsa*tﬂdmsa {rendgativEet lr?u d‘ﬂﬂlgfcbl(f gftﬂﬁh Ry sdcki et al.

s of IFN, and is a strong candidate for the

d. Mtﬂéﬁr@mRﬁ%ﬂQS%DG@%ﬁ) &4@arid @mqnsmateé that(stably tyansfoptien ¢fdwenan OAS
into a gﬁ%bﬁl\lgslga ce!'f?l\ﬁ% dgglﬁ& i eodﬂgec{ elfﬂaﬁg)'rélﬁglsaﬁomA% ?ev@ﬂ have also been

sed I nCl dence oOr pros ancer

showrCtd$e ndairhisi6 in severl aggfes S@mpmn:g @ﬁe@entambhs)proﬁﬁmt&mﬂ lines
age of onset conpared with non RNase L-1inked_cases.

(e.g. Has&hgncb”{s & Mql Carcaes. RA2;50 ¢ 3- Sécétndﬂ@rr@é{ezw BrosBigghgm.
o1 SERBIERO T L ool 85 Y Ry BRSRADRFBLD e APl RSS e

studies Ravehbwii eﬁoﬁélatlai bethﬁgGAﬁdb@ﬂtaﬁﬂ icell bymiaphape,0sitla@AS levels
cancer_cell Iin |nd|n ge hat

rising ShATPORE (e BRBR e Rl ATIVRIVRE BOTROHEDT S L AVe ﬁw@%@uw Exp

Cell Rell 138541 139171 oug% tal LHc® BEVERRL el Bn BLoween the

cancer ce a potent apoptotic pathway. Thus,
inductieof@AS amrbthsldnsezb f astipgolifetativd sfidets dolmsdnlg stenmalptmonmeith various

fi.nd utiljt t tecti d/
forms g B b o P Lag S A B SR mASAE T iy 4SS ARG SRS 149
Inducti® & OAS B 418 b@e%' sho®@h @ukifg Eﬁg&h&‘@%n‘ﬁﬁmorfv‘(et Sﬁlzbél'g Qﬂﬂlh J Cell Sci.
its 28regul ati on of RNaseL or th rou?G anot her as

1996 IimciO3G% vl 17 -paendvishwartzend Nikson.oMsl delt Bmlel%\‘?lsﬁéﬁé% 3897-903).

Other Itregz)ﬁﬁtllsj or 130%021'6@J %g%%ﬁ?% c{egVEl or\]Jvtﬂ ?&?ﬁ{ ﬁ‘ﬁrﬁﬁ‘? e(le_lHO et al. Cell.
1985 Peg43(3 989) mgw)&hd ﬁﬂ@cr@@ldld@ﬂ@@ﬂidaﬁﬁlﬁﬂkﬁrhﬁbe(sg@bzltle(Chousterman
transfection of human QAS intao gl i obl ast ona cel

et al, | B Gresull 087 Aer PIGHABEA06H] D! rthy RIORisoP g Tasgtion of OAS
isa ncln%\ﬁeéeﬁ d;.%lnﬁ8l B@&ﬁnﬁﬂp‘ﬁﬂug le? &6¢ %ﬁﬁ’gg §nd Rethods disclosed

sev eral St ldi es conpar i ng qui’escent
hereinpny fiddEbratd nglityeh thel deteetionf, ¢regtméda aaédlor predenfon©f cirwkr.
Carcinog. 1992;5(1):41-51 and Kinthi et al, Eur J
Bi ochem 1981; 114(1):5-10) and in each case the QAS
Y&Ias MBlRisdr eatest in quiescent cells. O her studies
ave sho a correlation between OAS | evel and cell
An oligyadeaylpteasyathetast pen@ASa hadleic scidi whang Imhlaotgﬂq#emm godes for

ooy P R SR GRS L By B b

pseudSxe! Blcag beleh @8 fhay ef Qéh@ﬂﬁb BNZQlahehRNIAQS cm\tma i Kifigle or
induction of OAS and fhe onset of anti prol i ferative

doublestrandedformy Pseleraglys gpmamis NNy iswsed beeguse akits @laﬁwe sfgbility in

il 4§ 55 ) TN ER5E, oBRESARERk Tiffgg

conseﬁhﬁ\aﬁﬂudwtidel 2¢180]00d i X, B3 7990 cﬁ’tth@dibt(lﬁe‘@ gefiahizlsequened of the
R
refercaga Pt nah%spcslminr@%\%g S S DA R %éggcgégg g’(ggaf SEQ ID NO:19,
T e of QAS by
and CCﬁTgezltM%IQ@)EO erl ve CS?%\{M SN?aI\\c]:FIt“Or ?Z’SD%%) (Zullo et al.
The nﬂﬂélb acldlgaﬁpllees putaﬁﬁd RonPellz a3pralby pmpilemh tkod leukocytes. Where

TR T TN T
first st%ﬁ 1§ 0 @sdl‘é&@ ﬂfeh@ﬁtl §elﬁ1|l‘lﬁ*tmRNAU M@R%Rm&alnﬁhéh B¥elBled by

growm h control mechanism Thus, use of
hybﬂchmﬁipnm@nd@ -Feelidosscabmell- scl osed herein may find

In prege 3 gﬁ’t% odin o 'tﬂ% tuhl%1 cti(?‘s:atnjlpqg is drRALdRPL p?éggﬂc%rof oligoadenylate

>canc
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Pol ynucl eoti de Anal ysis An ol i goadenyl at e synt het ase
gene is a nucleic acid whose nucl eoti de sequence codes
wo erosohisgoadenyl at e synt het ase, mnutant ol i goadreyU81084/035284

synihefibe plkTiogRtrit, FBHPRAT or VgEADHRE OB PR B i ggpomic
DNA &HRNA t8iafinfer @ktedSiR lr@acﬁ(tn{ @ﬂ?ﬁ@%n@%ﬁ@ﬂyﬁb&%ﬁd@é}hﬂhesm primer as

genomi c DNA i s used because Its relative stability
descrlqu Hgredt. o‘@ar@qnaréhmf@sedanﬁb@dsefqr prodwenga sample éehe asseyed use

e B S BB R REHR) g form

amphmr(p(mgpﬁﬂquence of the reference oli goadenyl ate
synthetase gene is provided in the Sequence Listing as

Preparaiin ofifaymueotidgBrimsisr esponds to Genbank Accession No.
NT .0 0
vl ROFA bl P RSRABEL PE sy PR

fragmehitNdk segmuisie ¢h bd diatleeizbs bapemeysachsivide defRNaiss a molecule comprised
i nhi biting conditions. I.n one enbodi rent, the firs
of tW0§’lf appre dequyribemiciogideter ibopagleqtides. Argferablnmoreshpy ﬂ%&qﬁ Its exact
t Iﬁﬁ‘t
N L R e R
The tetrh Eprimer”enis m@i:heuiemaaﬁetss:o |a$)obmucleb1te¢b Wisethex ppmﬁsé IﬁlDHl ofiucleic acid

OI| oaden 9s leli teri
restrciiop g oo IR P ABESASY FHE By CHbF ARYFpSiRigation of
nucleid 5&3@ Q&rﬁhc@%ﬁn PIRNG vh@erPeoRditiBRS 1ne\%ﬂt11@li‘ Msis&ﬁ@ﬁrﬁﬂer extension
enpl oying a pol'ynucl eoti de synthesis priner as
produat sdiehi is edmhlementary Rea miclei¢ agifl ytrmders anrdueetl, iet, s presence of

nucleogt W@lﬁ%&i&ﬂfté@g é&gn%ﬁgﬁﬁpgu? :!9]5! (grés:e! ¢S er% transcriptase and

the liké, @@ at 9 BuifaBEREm! g@raﬁﬁ?é BhEHH AMRE | E) m%ﬂls(p?ﬁa)ab[}f @ﬁ’glé ttranded for
Prepar ation of ynucl eotide Priners The ter

maximusoeifigicars dut Bey ali@mafs\éeéy b@méiqublerstrﬁweéirfeﬁeeﬁi@uble stranded, the
0 C: My
i P A5 SOHELE 0 s TR o OGRS
extensftﬁﬂ r&ﬁd&io&s Fasfprabbg dhqﬁnrhWIS apolydeexyidonyledidau The phhﬂ:e must be
or ribonucl eotides, preferably nore than three.

sufficigltlons fo i e SHEHEHE ObRKFREILR HTALIET B g PIeeHcr gt fgragents for
polymgxg%?ﬁgf Iﬂg e)t(e{lz‘,g lggbﬁﬂs TR e Flagé H41P88HeRk oH?@a:n E@oﬂs eﬁlfﬂudmg

ereitnre rstoapo ynuc eotid
tempenahet hed thespute efipfimem Eorpyahpliecdepending os th @tmrdexlty of the target

di gest. or _pr.qduced nt heti cal | Lch is capabl.e o .
sequergeg§ pRVAEI UL PTG DALY PRRER (345 ALt PR et Anough it
can cofital 28t fudbiiiiied| SR EprneehokonNed fdreflyl r\?\%lﬂf@ doBler temperatures to

synthesis of a prinmer extension product ichis

form Suﬁ'rqmrkﬂn‘@tﬂb@r@b’bﬂd camplaxeewithdemplatt r and i s i nduced,
The prbrggrﬁ *use S ¥ s%?e%ﬁe?ﬁo %B‘\‘&%% aﬁﬁ&iﬂfg D rerﬁﬁ]ér?%%lgarg 98 e cflﬂérent strands

|on suc

of eacli E}ﬁdﬁw deqﬁe’iﬁé tbelsyinitesizedk 65 arﬁ;biﬂi@lt Thismedraltha the pnmer must be
nperature and pH The prinmer is preferably si

sufﬁclgmtbam@&em@%ta%& neopily pghedjze with 1hESPPEGtvE toraR %@Weﬁtr;and
Theref%?e 'tﬂb}ﬂ'ﬁﬂ (?lfgn{:@ﬂ’lq.g gﬁ:)r%t feﬁe%ﬁ@!eﬁc?%éqﬁ@&%%ftﬁJ‘t@mplate For

rmer- 1 s st tre oseparatelt rom .
exampd:e:) I?Ipioﬁrmmp%n}erﬂ;dry andebtifedtaznieat oap hesatichal tprtlepSrand of the primer,

with t}%)gp%gélbgggf E%gﬁ%}:é%ﬁétge%;ablsﬁﬁt%ﬁll%é&%{;&&eﬁtﬁy to the strand.

Such non-complementary fragments typically code for an endonuclease restriction site.

Alternatively, non-complementary bases or longer sequences can be interspersed into the primer,

provided the primer sequence has sufficient complementarity with the sequence of the strand to
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sufficiently long to prine the synthesis of extension
products in the presence of the agents for
w@ologowregat i on. The exact |engths of the pri neCEHUBR04/035284

R O RN R e T —

produd @BEOlnucRbtild@mitREighle coaditionse, a pol ynucl eoti de
~ primer typically contains to 25 or nore nucl eoti des,
Primezg|of flesurpeSent invariicngn®aalee eaigip afiifedspersest RNdgpqlymerase promoter

ri [ C el raf.
sl o5 TR S 0R°6Bkre IO 151 SUPACIETRE! 58570
(1984}); seqliai et al.Theviplr Biotr $8U$EH D@ (1986); ané Mcdéaitdr étoiing:0® Laboratory
"substantially” caonplenmentary to the differ§3ﬁ9§trands

Manugs Sesqu Edpises Magiale gtiaheds+ GolleSmipsiaasez B 9).
When 3P L P Gk rO0R RS BShorRl g o primer s

hybridigedho ithespol papkotidesrand tpbatmphfieda. thd beoed polynudléside strand of

the Dﬁé@%;@gmlgg ?e;{rgr_%%ﬁg I?st &g}%géfusitgg gn ?ri(cﬁ‘lgitng agent such as E.
/ DROY 2&1@% OB AR IBHS) $abindf: SFAYPR HINA PBlyRRrAL! 688G
COllDto ﬁ 5'a§en’g) g tlhe pri %r, with the rgmai néler of thelng
polynyiéatide isaypiéinie yedierngtisg bettwaan thel frgdustiop b€ ame RNy golymncleotide
e strand...Such non-conpl enentary fragnents typically
andD@gd%oleT d&ndonucl ease restriction site.

PrimeAth&f N3 £HhiM a tAANEREPIRBRHE RpHcHidEeSitidfior HRUIBF a RNA-directed
sequences can be 1 nterspersed into the primer . .
RNA pripwitied THECHRMNEirse g ERGSPolkEesise fnckidsiite QB replicase described
. conpl [ ' C .
oy LN SRR g 006 2D 4BEE a0k 0 AAeb rocuce e
numbdiy bf RNiAZ @rdnlde fromi 4 dnANnshnite b bymflae RN stearide it oontain a template
product under _pol ynucl eoti de, synt hesi zi ng condi ti Qﬂs.
sequenmciofgeplicgtion Witiahied sint These eabymskrsrRlyPinal B sBi§ Rt ieAnifion-fold
: - f e Vbt Bi
ampt B P BBl FROLY 100 R o KRR P Bl
89:71NGB6I6IdR. , 12: 7057-70 (1984); Studier, et al., J

The oy hinsEH R 5P PP DR R acaR ol Sampte,
phospI‘zr‘&?iest_eIQSiJ FhosioliReteF RERBHS sé@-l{a&aﬁ% l%@@l), MMAEBANRL 6BHO, (1979);

contai ni ng a DNA-dependent RNA pol ynerase pronoter is
U.S. Pat &Nbs. 4,880,870, 44581061, 516,988: e 98 5L handoBioy ell e Metiz Enzymol.,
68-10%{1{92& to be anplified and the second pol ynucl eoti de
: of the DNA-dependent RNA pol ynerase pronoter is

The ckeb et Srineisd Maladfde E%M@ﬁdégie?glﬁmonsf@@tbrmcl’ﬁas 0o distdaddon the
nerase |, or the enow fragnment of E. coli DNA

pol y or the K ! . :
nucleip o iflrfecma e hyprigizatien Rairigo s spaies cediisder the mypgioprtp b detected, its
v a8 BB NSEARE PLAMEbASR o G e ke
If the ahddeic acidtsampleds tectgdnaickeds for ol pexlenylateesghihetaté game material by PCR
J.nitiation,site for RNA- di r.ect ed. RNA pol rase.
amplifGALOR W ORI 11 o e TRRATSHP Y i Be 13 faaé%ﬁ Gedieggstrand of
nucleil G116 88 %m%ﬁﬁed. | ﬁ@ﬁ@&ﬁhéﬁ&bme?ﬁar@bf the ﬁbﬁ-%@&iﬁ% PArPi%ense or
6:1197-1202 1988). RNA-directed pol ynerases produce
minus| cgticgapienrdnénry) stfandRdinl ybrisitats td 2 oneleotiiesequenaere thegfius or coding

srnd, SEURE  RSBLE AR, AL SO0 ALDS, LIRS SEERSE: o
nucledtiiRise@ldne 6h ¥R nFin®N6r d¥inlddd@iy stfal dOABR bbth ©XtheOfysodnd second

the tenplate strand as has been described by Kraner, _
primegstcag jcontain a psieotig sgquence defining an endonuclease recognition site. The site

can be heterologous to the oligoadenylate synthetase gene being amplified.
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89:719-736 (1974). The pol ynucl eoti de priners can be
prepared using any suitable nethod, such as, for
wex@sph@E2s t he phosphotriester or phosphodi est ePCTES1V04H835284

AP TN T o R

havm%la gﬁl%lr@&% iofMétaRidoihe Pttedhinus dMEthOpril6z YIIY primB:rd@én is typically
e choice of a primer's nucl eotide_ sequence

the 3’ amsé dergrnglh £ 5y 30 w&@t@g begss dhe? atserghrimimgResiien of each
pnmexf 15 cgng,t])ieog? atcﬁﬁg g% g) {)%%é%&g?a&z{%g%@few a%uf}%t}{egﬁ,'zg% 1ﬁﬂﬂten¥pnmer

extensior Ra@ldontdTLit3ICb@hiGud COfe 6180l b the bﬁn&m/cﬁeﬂdﬂﬁnplﬂy ditﬁltam as’-
to be used, and the like. If the nucleic acid sam

termitfak (% 50058 NORNTENEE PPEiONe].¢-GoESHy Mk doeS hoRmaBicaREe g}éﬁ@ﬂdlzaﬂon to
PCR anplification, two priners, i.e., a

thepr%g&{eﬁ{r?er ‘pair, nust be used for each codi ng strand
In PCR]c eddh ptigiee wacksdn icombmatiapvithiasdconlipeinidar te tmplifynetarget nucleic acid

cones_ part of the non:-cqding. ( i-sense . or mnys or
sequewnﬁhs Sbieep R CRREH PRI b7 I Glods 405 Sef e cBBr greions as

hdo RBAk: QN IRk| A

s BENEDS 100 LGt S0 AL ALE T, 3950 SR
sequetmelis clitisze tot Ioybai dmed heeal) d@a%g@t@n«p@ncmwtthm amj ahigeademylate

non- codi strand.  One or bot the fi d d. .
syntheliAe e e B e PE AERICBEN 190 e (b s in order
to insﬁ@?@xﬁéﬂ&ti&ﬁﬁ%m?@t%@ﬁ%ﬂcb ebsadksyedThe site can be

erol ogous to the oligoadenyl ate synthetase gene

Polynferdsp §hamRdaftieni. 311 n one enbodi ment, the present

Ohgo%&flﬁ@gel 3 ntéle{aﬁe Igegl%% afe rﬁo%{dm‘rgéd | @#&i%ﬁgat‘gggé gc?cﬁlil% H?’c{}?dg QbR as

mRNA ah@biihe lstsns@fstrhlﬁtﬁoﬂlgdnﬁﬁllic DNe kalthd’geﬁald mgiefinl tode assayed is in the
ically the '-npst -termnal) to 30 nucl eot

form ¢ gkl strpedod geaomicaN Hiissrgllp érftt Aepptged.dapinaliy ﬁwlﬂn& into
single as,?rlalgc?sg ?ﬂteeﬁu& AR fgguﬁﬁ%cﬂ?d R)r é PBR ER1EALF ltﬁég i ngq(]‘éght%&tﬁlg) the

hes [ late a primer-ext
sample &dthtd RCR ptifner p&r Ehaclt membaue:f th@pmr bavibh®t praséletthé nucleotide

an _.addi t.i onal | ntai.n a.5 - ter
sequehiengliey? CHORHIHT FATHG CHRANS G g priger QYFiSipT HagHogs By
hybncﬁﬁ%% R@ﬁﬁdléb}tlﬁég%queﬁ e ac}%’éf&é@f‘ﬁﬂ 184kt EISbutt he nRERbteIds §8length, more

priner wor ks in conbi nation
preferablylat ast@bowtOpnicteetidesan dengthi, fcynmeé rgtin theciligioadeaylate

u Th hoi ce
synth QAR TG ST REHP Bk e SR PATT s e heomieDl belfifg e as e
“anti-§cPke PHirRBHebhse it YBAERBY loat ®onSyodidieirant-sghRastiafd bONsucleic acid,
When a prinmer sequence is chosen to hybridize C(Ranneal

i.e., aploand qommdrmmeniary e Aceding st arhesrsqnd paarsy|oApd CR primer pair is
sometirﬁ%b{é%&%ﬁ?o R&& a@lt J‘s%néegl}x{rﬁ ”bHL%FJi@B d1§ QU%%&dmg or sense

€ consérved anon
strand dfautivelefreavid.at i on of target sequence to be assayed.

Pal ynerase Chain Reaction Q.| enyl at e g%%hhetase

d
The PG&fsactionds REHIRcd &y Wl%h%ﬁgioa REBRST BRI ETFRP LY f PHggrmined
amouﬁt%ﬁ&e@is Wi ARGiOLcif Sf hE @ﬁﬁpl%t ﬁx@fégabﬁ E%@féhﬁm@ﬁ‘lémount thereof,

the’genetic material to be assayed 1s in the form
ina P@R bixﬁf@b toefostnrad?ﬁfédeag*emadrmxmm The adngixtige &l thernfacyeled for a number
of cycq es, W. hichSs typm%ﬁir %%lde%érm%leae suhllmgdt forn&le formation of a PCR reaction
product, thereby enriching the sample to be assayed for oligoadenylate synthetase genetic
material.

PCR is typically carried out by thermocycling i.e., repeatedly increasing and decreasing the
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single strands. The nucleic acid is subjected to a PCR
reaction by treating (contacting) the sanple with a
WESRspst40er pair, each menber of the palr havi PQI/as2004/035284

resel.e d nyc de seguen
termpef2biE B & BB TP R R g R RS PFCBR FLERH 1ol is sbout
30 de%?é’&@e@él@d Bo° €9 t& HI%IR ‘55" Qeanﬂeoﬂﬂﬁa afser liiiefsebatt 90°a. to about 100
east about nucleotides in |length, nore preferably at
° C. Theasreasingand decraasingennibgesntinnols byt 15, prefsrably peasiavithiime periods

of rela[glpf? ngrl}ple d%%é&l%% I%} > E g g rne?asuﬁ‘lg% ﬁa&?ﬁﬁ%g&sn 1e(§tt1dc? stygthesm

denauﬂ@t[cﬁﬂarmdal%ﬁmau@ﬂtl sense primer" because it
bridi zes to a non-coding or anti-sense strand of

A plurnﬁm ofifisstagimer apd/er a phrality ghspcewhpiiagissen by usel i caply amghﬁcatlon
str

e ofb sl B PAFREEEY B Mo L FR DL IR b rimer o o

severab @FferG® ptimehydirs. AAResativelyt heindtvddued pair of € and s¢cand peifners can
a nuclerc acid. The PCR reaction js perfornmed by

be usedi % pry ¢ave theommplification peqducts o amng rlgﬁﬂty’néuﬁflééiﬁ <D Qrifferent
comblﬁgﬁ?cg{gtofgﬁ% bfiPloootil bHmbR%al ¥ LEnbindd il Q%y,ﬁgwﬁrm Jirs.
pretera pr

o
-

edeterm ne anmount t ereo
The PﬁRfrf:zmnohms Iﬁemfmmad BEGRg nepatifable naathodk t Gereerallihie oacins it aibwfered

s G bE L SurIEr Oy YE) SRS, oy

Prefer%ly,aa R6Rr EE@RE! (BN oRAMEloleit BEl ell%ﬁal@ﬁﬁﬁd’?ﬂf' h091 bﬂﬁwr template) of the
anple to be assayed for oligoadenylate synthetase

pnmelgls rémixedrta thertivdfer cRERning thy/jsmpddte strady rA gomolaggxcess is preferred
eatedly increasing and

to 1mpa%vcertgggﬁﬁben[:%8k@§tpg $ature of a PCR reaction

The P@R‘Bu)ﬁteid B160 WbrithinS thie &e@ﬂﬁﬂfoﬁh&é&ﬂe&ﬂﬁ&)s}ﬁhz@té@(ﬂo@y}@blebtlﬁ@ éynthesis
i s about 30 de&rees Celsius (30° C) to about 55°C

substrafag) dAHTS dCTBpee TP #d dT1S adarolygyerags, typicallydhermaptpble, all in

sl sHSnl 5 SRR A RS SERLRM: SAMRE, EBRULRBNE oo

solutldre(rno:&{ airnmﬁlrs)tlahedted % adbutee IC. of00P e)m&raabunr o famaritesy
ynucl eoti de synt hes;j denat urati on and

preferﬁ% iogy bt 4 Bt péﬁﬁ?ra*hs{hyat&g Reripd thegiofyrian iy gllewed tp cool to
54° C'glr);,%{c?lflé %ﬁéfé?gblé ?&%é}ﬁl DEdiSatfod TRE syl?lﬁgmé Ra8@G ' may occur at from

ation e speci es of rst prinmer can
room teenpeeature dp\io b Iuempanamtweabomé witlichftley polymsms® ﬁddmmgrmeslt)trm longer

for sevr dffere rlmsr air. Al t.er.nati v n )
functip RGP thegtoos Pt Sraeis Ebfiing ArHER oLt pEP CR Broduct i
produwde%n ity PEFehufiiRompRbdsithe lloRnd OGOt ECRT10 mM Tris-HCI at
Ilflcatlons usi ng the same or different

pH 8. %drﬂJmMMgﬁis 0410194 vaoargﬁl%l@c%(?ﬂjul}zﬁrd%? ;2 09aMBE TP; 200 pM dCTP;

2002 Hﬁ\g%g&g %Irl(?rg 3 ulﬁlitg 2‘¥1 rngus ag{lat[&i% fﬂq?ngﬁ%A §g®£%§reraﬁﬁc§ 2 No.
4,889,8¢8)4¥es 10@1rﬂcrblifefsﬁc5ﬂﬂ1fﬁﬂueous solution, i.e., a PCR

buffer, preferably at a pH of 7-9, nost prefera
The inggeing agent maé/ft@raamcympau rayeRoEih Pb FUNGHAB 1A gecomplish the

synthégﬁcdrt;g)hﬁle? ek@nsitie HAdhds EH?&E&W errl.ﬂg%e%‘te SuttSSTe Ieﬁ%ﬁ'ﬂes%r tEourpose

ris adm x to the ai ning t
1ncludb;sf05p Exdnepleth. and DMAIpabgmrmlIaKleaﬁwd:%mest of Bf elir BN At pwlymerase I,

pve the effici f the rocess he PCR buffer
v D By REG: tEe L5 1P BERDERES Fagte TRB YD Y othe
enzymieB ¥R Hk 8okl #8518 ¥iMyiRS)] which will facilitate combination of the nucleotides in

the proper manner to form the primer extension products which are complementary to each

nucleic acid strand. Generally, the synthesis will be initiated at the 3” end of each primer and
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substrates) dATP, dCTP, dGIP, and dTTP and a
pol ymerase, typically thernobstable, all in adequate
wa@pwanie2$ or primer ext enS| on (poI ynucl eot i de PCT/US2004/035284

sy.nt h eacti o resul sol. uti
procecifi orafFele fiesk B FB aaur b Sy Gamis, pgucing
molec&leE Qf é@fef@nﬂléhgﬁs ’ﬂ’ﬁ&E HaFWendicHB dechf, Howdver vifich tﬁﬁﬁa@é synthes1s
heating period the solution is al  owed to cool
at the 54éndcamd prgrdicedhin the pbasfeatingblien, fising bl saste proeass o d@@mbnd above

e LT A ey —

synthd@ﬁ'o\fﬂ@l@?ﬁm@f a;dekfshdigpra@mi )ndnmlhg B dsUME pe@ted embodiments, the
efficiently. The thernDCéNI@Lngi is repeated until the
RO

inducidg gené thax e @rENAfdeP@Fdept yersse slishieg T7ARNA polymerase, T3

RNA palyie L& éfrr$3 ot?ym%%%o éfhe?és g%/ga%[aé Srogﬁ](%c?l%?%lprf%entary RNA

polynt(detM@' Th@ei gﬁttuﬂﬁrovéﬂfbtd’@ﬁ tHARRA gOniehdsd haplifiddBe sidtting
dCTP; 2002 mM dGTP; and 2.5 units Thernus aquatij cus
polynycieniile miasgsey fescabed by Chpmsberpny et akoThe Emgmes b Pployer, pp. 87-
e
108, A]cggerﬁnc(i?rrggshlg&g fﬁ(ogl]; gl?eé%j Véllngﬁﬁ%t oﬁ%& H}tg bg%ﬂtrbtg t%ﬁ’crﬂfﬁom have
been deseribep |nyEG’1ngeh& Styaﬂt, eBCR Pobdtopsls, e Guadd mﬂﬂemmmm$atlons, pp.

i ncl ydi n enzy Sujtab] e n nes pur pose
245-29% @PIHE#@ e&‘rgﬁﬁ‘iﬂé’%rEss ]3’6}’ © Icg%ﬁ%r(éég@) Kl enow
If the fnﬁ?&ggﬁ en‘Pis H R]%oh%)e%t R&{A sle and Ah&B¥dre incorporates

se, val | abl e pol ymer'ases, reverse
nbonucleané@ mgbbaﬂlates,aau&imm emoaniz piéd P, (A, (diPapd UTP are admixed to the

t bI f ' '
primeg A gion ot B AR e P (e T s ot Hefef B e bove.
The namlyr@ﬁtheeizears‘t‘;ﬂaﬁ@ iy eletnk Jﬂeﬁi&itﬁﬂy 1RICEi€ AR keRINbAR Y db@ble-stranded
eaCh nucleic acid stran General ly, the synthesis
molecule|whiplecdnrtetusad atthasuacheding stepriofohe pereRssor i mer  and
The Pég Tedc gl%g G acF\;an ﬁ?‘h“sg’ ¥ eci'g(? ?ﬂ 1&?%12}%9&@ ?12% {h%%&ﬁltf a preselected

restncﬁﬁh eftdth2sul & d&b(ftfn%raﬁﬁﬁtah@ﬂﬂltthé oli gMEﬁylm)Sybtﬁeﬂamjgmb ng
ents, however, which initiate synthesis at

PCR %@Rilf@ﬁﬁo%mé@@@ﬂﬂ? described Bttt et PafnNogds %” lt%4 68202,
4,800, @5@ Qaglccl%l 9%? lg_gg&d‘{(]l C#P %stggg%/\%{ﬁlﬁ}lﬁcL&%QEEE?&%@@PHMWI%
and Applmanphs fohDiNve Asypiificetsirs H)ErlRmAeqh; BtoektoaxresssNem York (1989); and

P O, R LR e Bt o, SRR s, o

DiegoP@hlyfTEI98s such as T7 RNA pol ynerase, T3 RNA

pol ynmerase or SP6 RNA pol ynerase. These pol ynerases
In sonper aohasémentes,dwppeire of ﬁnsy cqzml yriuelsaes istd perm‘epltﬁcghon reaction.

turp-over rate of the nme
e aigblfcaPiG o R nPrubst Buehiod PRt URLERT BR Rl Bphtarions cact
using Qgﬂﬂfﬂﬁff lof Biffefdnt plimer JAifs, ERZHE@IabifEl offhssd3ey espardily. 87-

8, Academi c Press, New York %1982) Anpl.i fi cation

Howeugrs the pessaidBrensian conipmp lates aimpli fisatien wimonly eas pakef iyt and

secongﬁlglgg%gﬁxgr%%la?%gmm'eﬂ fg%%gﬁg%‘%qﬁé §ect1An§3c§f ﬂﬁAt &nga?ﬁlﬂé) iR

mutatléﬁadﬁalbsedl?reﬁﬁ arel shown bSaw D Tabts, 1. CAhlpﬂl.coM 8QDgsponds tb ke
I ndugci n

dent. R d .
polymqleatide gpeichir psoninsdhe by obier Bdemo otlrllséﬁg@%aﬁﬁ 4, AmpliconB
corresé%ﬂds't@ 'tl%"ﬁolﬁﬁi@lé@ﬁ@e QlquéhkB cofthRindFhe rantshidd Fef&d to in SEQ ID

to the prinmer extension reaction adm xture an
NO:4-7hed SEQUD Ney6& dirapliconCicorrespoateth ths pdbsuelediisld safpones containing

the mutation referred to in SEQ ID NO:57. AmpliconD corresponds to the polynucleotide
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The newly synthesized strand and its conpl enentary
nucleic acid strand form a doubl e-stranded nol ecul e
waohiosi4@am be used in the succeedi ng steps of PEEUS2004/035284

process. The PCR reacti C .agepusl. used
seauee SPGB APE T G SEHES P B L4 ot S ek BBl oot Sponds to the
polymicfdtifié %du@&e%ohﬁiﬁﬁ%ﬂ%'mﬁtﬂti&%%ﬁeﬁ%irﬁS]B(_QtI_BtN©D59.0\xhﬁl@conF

ol'i goadenyl ate synthetase gene. PCR anplification
correspaidh talthe polynyelseofidereguinge dentainingthe muiitiopgeferraghto in SEQ ID

4,683,192, 4 683,202, 4,.800,15: nd. 4,9 ;

NO:61y ATHIePRG SatRmaRey BIbe DoARIRTRY Bt SR 1R Muiftton

referred’th RESBOED NOdeABpl i cations for DNA Anplification, H
Erlich, ed., Stockton Press, New York (1989); and PCR
Protocols: A Guide to Methods and Applications, Innis,
et al., eds., Academ c Press, San Diego, Calif.
(1990). In sone enbodi nents, two pairs of first and
second priners are used per anplification reaction.
The anplification reaction products obtained froma
plurality of different anplifications, each using a
plurality of different prinmer pairs, can be conbi ned
or assayed separately. However, the present invention
contenpl ates anplification using only one pair of
first and second priners. Exenplary priners for
anplifying the sections of DNA containing the
mut ati ons di scl osed herein are shown below in Table .
Ampl i conA corresponds to the pol ynucl eoti de sequence
that contains the nutations referred to in SEQ ID
NO 1-3. AnpliconB corresponds to the pol ynucl eoti de
sequence containing the nutations referred to in SEQ
ID NO 4-7 and SEQ I D NGO 60. AnpliconC corresponds to
t he pol ynucl eoti de sequence containing the nutation
referred to in SEQ I D NO 57. AnpliconD corresponds to
t he pol ynucl eoti de 34sequence containing the nutation
referred to in SEQ 1D NO . AnpliconE corresponds to
t he pol ynucl eoti de sequence containing the nutation
referred to in SEQ ID NO 59. AnpliconF corresponds to
t he pol ynucl eoti de sequence containing the nutation
referred to in SEQ I D NO 61. AnpliconG corresponds to
t he pol ynucl eoti de sequences contai ning the nutation
referred to in SEQ ED NO 62-64. 35Table 1 Anplicons
Cont ai ning Mutations of the Present |Invention Amplicon
Primer A PrimerB Product size (bp) AnpliconA 5 - 5'-
509 AATGGACCTCAAGACTTCCC- ATTCTCCCTTCTGITGCAGG 3
(SEQ NO:8) 3" (SEQ NO9) AmpliconB 5 - 5'- 747
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TCCAGATGGCATGTCACAGT -
(SEQ I D NO 11) AnmpliconC 5' -
CCAGGAAGTGGAAAGATCAT-  BCT/BEQ4/ 5284
553

NO 10) 3'
WECAQANBAGT GAACCTTAATGT -

NO 65 ) 3'(SEQ ID NO 66
ATCTCCCACAGTTTGAGAGC- TCA

NO 67 )
GGGTACAT
NO 69 )

-3'"(SEQ NG 70 ) Anpli

liconD 5'-

GAGCTATGCTTGGCACATAG 3
5 -

(SEQ |
603

D

GTGTTGG 3' (SEQ I D

conkF 5'-

FESAs! Ednbihin % R Moo dre EreSent Iﬁi/'entiéﬁé
5 .

648

QID

f"l\mf"l\ ACA I\f'"I'I\CI_\\f"I\'I'f'Y" ACOCACACACCTCTICCA I\'I'I\r"

Amphf@_l y
GGCT(
NO. ]
posi_t

VT OO 7N OO N\O/M\

?nﬂ)me-’%f(SEQlDNo 72 )
’3 ) 3'(SEQID NO 74 ) 367

nALO

=3
MW%E%E 5 - 5'-
CAGAGAAGCTAAGTGA CCACAGCATCCTTTTCAGTC -
fabl e 2 di scl oses the

ion i_n t he above Anplicons of the nutations of

(SEO-+DB
581
-3' (SEQ |

I

D

Product
size

(bp)

Amplggia
Ampl i
Ampl i
Arrpl |

OHin Ampl i cons. Mitati on Aj
QORTGGACRITVRA BA I TENC- Of
con) 1 (SEQ ID NO 1) Anpli
c36(ﬂEQ515ND§BEQ NO_3) Anpl

Af
O

conA 134 2

Mut-att+ons—of—th
[T con Position in

mm@C$T¢¢CHfTGCAGG-
3¢ ﬁﬁQ WANQ:

4]

SEQ NO 2)
QSEQ NO. 4)

509

I_\II

Ampli
Ampl i

NO 50)

|§\,u|u 98—5 \\.‘)L\( NS u)

Arpt

onB 142 7 (SEQ NO 7) Anpl|i

qUTEAGAT GG E SEQTNAGSGT AN
| i conE 133
SEQ ID NO:10)

!SUIID 1146 SEQNO6)

conB 347 8 (SEQ NO 57)
|G AQOPAAGLTOGGEBQATAG-

3’ (SEQ ID NO:11)

747

AmpliconC

5
CACAAGAGTGAACCTTAATGT-
3°(SEQ ID NO: 65)

5°-

CCAGGAAGTGGAAAGATCAT-

3°(SEQ ID NO: 66)

603

AmpliconD

5-
ATCTCCCACAGTTTGAGAGC-
3°(SEQ ID NO: 67)

5’-

TCAGCCTCCAAAAGTGITGG-
3’(SEQ ID NO: 68)

553

AmpliconE

5
GGGTACATGTGCACAATGTG-
3°(SEQ ID NO: 69)

5°-

CCCTTATACAAAATTCAACTC
-3°(SEQ ID NO: 70)

532

AmpliconF

5
GAGCCAAGAAGTACAGATGC
-3°(SEQ ID NO: 71)

5’-

AGGACAGAGCTGTCCAATAG
-3°(SEQ ID NO: 72)

648

AmpliconG

5’-
GGCTCAGAGAAGCTAAGTGA

5’-

-3°(SEQ ID NO: 73 )

CCACAGCATCCTTTTCAGTC -
3°(SEQ ID NO: 74)

581
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10

15

11 (SEQ NGO 60) AnpliconB 320 12 (SEQ NG 61) Anpli conF
367 13 (SEQ NO 62) AnpliconG 138 14 (SEQ NO 63)

wa\epsioeaess 210 15 (SEQ NO 64) AnpliconG 253 NurCBUS2004/035284

Aci d Sequence Anal ysis Nucl eic acid sequence anal ysis
I s approached by a conbination of (a) physiochem ca

Table Q%Q%s@ygxg pobifief th

ﬁeﬁgaﬁ gﬁé&is@m&ﬁu@ﬁo&emﬁwn%ﬁm

pr obe “strand onpl ementary target, and
(b) enzymatic reactions wifdbleddonucl eases, |igases,
and pol yner an be asAa d at the
DNA or RNA +&% ; i ‘ et c
potential of i ndi vi dual hurrans and the latter the
expressed information of particular cells. ln assays
Mutatiesi ng nucl ei ¢ agiAmplibom di zati on, de1Bcﬁﬁ@@h1AmMﬂmon
presence of a DNA duplex in a process %{ e ent
i nventi on can bd acconplished by a vhFF lve 2
In one approach [for detecting the pr3§ﬁﬁ@§A§mﬁ@f@H@hunD

nucleotide that is h

bridized in th

duplex, an olig

1 (SEQ\EDN@I)ex i ncl u

dé&mpbcdnﬁbel or indic

aﬂ3%g group t

Trrri—a Aot

hat

> GGG wae s

oy ahl
SF E I_UCL Cbl. anTe-

e atons, che

LRy Todi

al
€1

fied

3 (SEQM {3y bases

can be |abel ed,

AﬁBHCJH}@ [Tke. The

bEggonucl eot |
hked to an

de

4 (SEQhD d&x:4)ng neans

Qone

.e., operatively [i
and used |

Amnpganﬁb y

88det ect the

5(SEK%HE§§%§>URad|oa

an Aa
c%WW@“Eﬁenents ;;e?;

WY 1 nkea t

o
AT

et
get
o

6(S IpPNepeNt as pa
abel ed ol i gon

rAm@hc&HB ol 1 gonucl eo
cleotide) provide a

hge probe
seful neans

to

7 (SEQalDNQa)e the d

radi Aaaect

e‘tsmphccmB of a DNA du

DBEK . A typic

a

s CELRRERD. " E enks

IC L llal

em t betar

55 oheh ne

such as

H C

9 (S ﬁj]gl(?sg epr esen

ssi on- Drodum

adi oactive el enel

Pﬁ&ﬁﬁf of befa rayaoq

nt | abel

10 (SEQd]])JbIC):59be pol ]

mwmphdnﬁde probe |s 1

rnanrati

r ed

T GROHERT s i nt o

n fa¥al Pa¥a I
%ﬁﬁhﬁpg%c acid usin G

) ki nase.

12 (S?Fjeﬁf Nehé1 :?es 1o

| i gonucl eot

vely Tabele

{ﬁg%ﬁgﬁgi are chem c{

i3@y 1 gonucl eo
[y nodified

t1des
to

CoO

13 (SEQINO:6® al

ar ounc fl nuar ocel

mmmeﬁmng}agents bioi

1h8containin

ep

g

T I _OUT CTOU

14 (Sﬁ&ﬁNOr@)al con

ReRfagent 15 a |

\.AI\,

aZ%Qaarde che

| at e

is alji
Iﬁ}']d an aronmat |

15 (s:a%m?ﬂrd)%@a I antjn

ant hani de b

gsPet a- di ket

EH
eing bound to the nu

,Ieic acid or

one,

ol i gonucl eotide via a chel ate-form ng conpound such as

n E - anal
C

Nuclea

so that a fl uorescent

15 See U.S. Pat. Nos.

| ant hani de
4,374, 120,

Nuclegon%%eég%%gggwe 14 speshcRal B4 cARPnbEsH 6100) FiRRIe3AEnR Al

techniques, based on the hybridization or denaturation of a probe strand plus its complementary

target, and (b) enzymatic reactions with endonucleases, ligases, and polymerases. Nucleic acid

can be assayed at the DNA or RNA level. The former analyzes the genetic potential of

individual humans and the latter the expressed information of particular cells.

In assays using nucleic acid hybridization, detecting the presence of a DNA duplex in a process

of the present invention can be accomplished by a variety of means.

In one approach for detecting the presence of a DNA duplex, an oligonucleotide that is

hybridized in the DNA duplex includes a label or indicating group that will render the duplex
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Biotin or acridine ester-1|abeled oligonucl eotides and
their use to | abel polynucl eotides have been
walemsiosdaesl. See U.S. Pat. No. 4,707,404, publiBtipdS2004/035284

et b BiSuIG 0P 5 B PP SRGU TP gBeleotde

bases fa{l%g{eqﬁ&el n, rhodam ne, Texas Red, NBD and the like. A
el ed ol gonucl eotide present in a DNA dupl ex
The olng)mdellestldehen beapdbeled; © @mﬁeratazbbd linked trian ndiceting means or group, and
U|shable over. 0 ac| sen

used 1§ gebert O B RiRoR Lot oo P e b fact S SRl ie Pl 0
Radlo%e%% lelehfintsp edtPEI9AinkBd d digradit dshRrtvres @[1%NA& feotilé probe

|l ex, typically involves separating the dupl ex
(labelédrqimoamledtlébblbredld@Ial ugeful gleawst ﬁchwbﬁatvdbe dﬁa@thnsofdeNA duplex. A

typica({5gap b brhhe & oty ity e TGP SRt i g bet
rays, sl ad B M) Prethd *ad elpestet 4 @aRWE bertrhylemBsiohroduchip rﬁl&\iéactlve
dupl ex are wel |l known, and typically_involve the

elemegtéplaﬁlatA saligsetive nellyaucleqtis daeberis Sl Gy pr@atadibyrmaymatic
1ncorpgf’5?1oﬁl ra%%ag%ﬁe?gla%P%d%ﬁéllegncfgs ihP&l ucfeabe cf:ﬁgm DN klnase

prop er en se aratlon ues nvo
Alterntaﬁlﬁesus eaddfacvelp la‘belmge)mlgommldmhes ﬁhebhgommlefotldemhan ane chemlcally
ch the non-hybridi zed probe i s separated, i cal
mOdlf'Sf} t%%rﬁwﬁ gnetal F@W&%Mﬂ@dﬂ%& ~CPR IR EETRIRA ﬂu¥%S°§ﬁt cdmpounds,
andthéﬁﬁ | uble matri x. Exenplary is the Southern bl ot
ni que, in which the matrix is a nitrocellul ose
One usdfe]sneta]mdm‘tpﬂw(lﬂl@aylnt iss1 Imth8ude beatate farmelbly 2 IBithbanide and an

aromag gti%?déléei975‘)h§ lrln}%};{q%g%e guc ld%g} Ilée'?neucss; e(i:%zgc:éc? OF (ﬂggropucleotlde viaa
chelate-f&ﬁ{lﬂg f3#8pouh@ sacSEY dnCED'FA[anﬂo ghe So thabl HBGHdScehNBAIhbRidEe complex
solid £Eort Useful solid matrices are well known in

is fornpdse Seg U.SaRat. Nesl 413&4, £20b 4560 78R and geldishedhPafgriApdicatien
| a t he tradename SEPHADEX from Phar naci a
sroL 887 BRI o o

Pi scataway, NJ.); agarose, polystyrene
Biotin®t abadiex ei@&ﬂdﬁel&b@lﬁ@omﬁcl&‘b’@ddﬂ nt thebaetto Mbsl golymrleetides have been

in diameter, polyvin chl oride, palystyl
describady $5¢ DihiPal bﬁbrtygwﬂ,amba@ewmé@phﬁﬂtl@g@l’&@lws1 and European
Patentr}\% QJoR PAHE IWRE FruSH &n@ﬁaﬁ%ﬁ%ﬁ Q?uc}(e%ﬂ)?és@ém thodamine,

ates mcrotrter p ate I's al so
TexasMsNBID&rﬂdhﬁHkie I i nki ng" nucl eoti des to the 5 or 3

of t e nenber ol i C tlde and use th L nKi. N
A el offanmne Gutie e en Bsan e GRS Thige DRSUREKpeR Ilen
theref@r@lésqméﬁ@%[et ovek BtHHAL QO la6is Bi&éﬁt% é 'szﬁﬁpl@%ﬁé’ %sa%é@le Detecting
hybridrzation reaction mxture is maintained int

the preson¢eeofishelabel m'fétehb@laxr@érthmlm iheipzéserececd ler dupdess tiipigally involves
oy R o RS AP UBhE i 53 BB o

DNAH@IB* ate to hybridize to conplenmentary nucleic acid
sequences present in the tenplate to forma

Technigpss fetitbagepeatipn efisiagle siranded oligewipotide.syeh a5 ptnigybridized labeled
ollgon(&hfegﬁ&gﬁ%iﬁf% téi‘o%ﬁ%)&ﬁ??d%ﬁ&? l%ng) 0 2 m‘r&? c-!a—{‘f iRBIRSRe separation

of singlg mrmaieé fifos, dovbésttanédetl nudlehc acitimomtherbasis of theirehpmidabpoperties.

i ndi cates subjecting the hybridization reaction . .
More gHieh sep@ieBon fefhmigaesdBYRLEs thegye bha helsrmsnoraa e gon format in

whch[t@@ﬁ@%d%ﬁ PRESOTREINADY tY A8 Y Swhdhideh BoRMARL PINK Buplex that is
bound to an insoluble matrix. Exemplary is the Southern blot technique, in which the matrix is a
nitrocellulose sheet and the label is **P. Southern, J. Mol. Biol., 98:503 (1975).
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tenperature and p conditions sufficient to all ow one
or nore oligonucleotides to anneal with the target
waeegaemzes to forma nucleic acid dupl ex. SuchPCT/Ii82004/035284
enper at ure and ondltlons require to acco
The ohgght o idee F%ala%géﬁ ranageouslylinkedy YBIRALLY A armgar ?lr%oFannus to
a solid 1ﬂ§tr1lxeinegt Jhu@éus 1H&119$lb Qﬁﬂyéﬂg)?&li: | O8ethOsdfi IHMH&E!SQIII@%H known in the
the degree of conpl enent y between t
art andinclyde omkse tihkafiedextran s asdhay aVallableemglalaﬂnﬁ trederaghe SEPHADEX

rom 15 SR ST D e PGS ERS. Tl ot e sbout 1
micro®fo &Lt $nBNinRAds I nRktck %gﬁamy% chiBrille HolyBéd él%tsé ffked

reaction adm xture as nmy affect the Kinetics of
polyadnylpmids; midnocaliulogot yths-Hased ths el Bhehenighstiips, paddles plates

conditio i ven hybridization reaction
microtyighp Tteﬂegfééﬁlflgﬂ?l%l% known in the art. Typical
It is alEB’ ssiziondd cankint? Adedtides tdﬁlﬁe 5her 11ad of tHeahsthb@¥igonucleotide,
uffered to pH values between 4 and 9, and are carried

and usg mlne laﬁlm&mna@l@w@@e ﬁpm@manvely:hnk ghegmengber tg tlef solig tsupport
In nuc %He %é)%déczm% st?%? per : %%’nd%ra%%] Oglrégfoxg kf:{ %algl ? 1?1%he

conterﬁ;ﬁl@ﬂcee hedthod whdet lﬂyﬁrﬁﬁmﬁgfbdﬁdlﬁdﬁs Torhtithe plydt §udficiadi fbflthe
can be carried out in a honogeneous, or heterogeneous

oligonpglepiides 4aving cmplem@ﬁmﬁy torthe PPE AEERINED SRAVEINST s Senpipte to
i RS BRISRAYE SR el B il IG5
hybridientiby braddctz eel, (1 tamplek contaminy dipentclectidecind bdrgetinmcles: aond.

olq enequs reactlo i nvgl ves the use.of
The p S PRt O LD RS G -] PR PR Histh toH Tt o
maintéMah&dvirRé %;&%d ey ﬁgﬁk‘ﬁﬁ§ﬂ%€ h?l?ndlﬂaﬁ oﬁQHﬁtl%ﬁtaﬁﬁxﬁ(t@rreoﬁeche
or target nucéleic acid 39is bound. \Were the nucleic
contexof thewonceatrationy of reastaptst arsieaqcmnpﬁemlg reageatsdo dli asimixture, to time,
red to

rempeisE QUERA OBk TisbiontsSofOf Bepr oot SERENY bgat wie

the targ@tr’s@qllfénb@ do Fdten MyidlbidiagidtdupRx! SaeH @8, tetiperature and pH conditions
enaturation of the dsDNA can be carried out prior to

requiredipi ageqmmplishi hyhridizaden densndlasét Welbkueyvip i thy Brtj on thedengdh of the
. Lh : t ] [ .
ollgon@matgﬂ@cfmté %8 lhblglg(ri]lg%c?, et%{ tlﬁe?ge.e X 8@%&%&”@% Bgt\x}egﬁ t}gso%@'ghucleotlde
and the nn‘@eltt;eﬂhe Rhatiné %ncb@ttcémmdnmt cnlf thgoligehuetdotide, tAnstrihfency of
ate is achieved in tw alt rnatlve manner A, .
hybndé@aea Aesdrefnandibe P@%ﬁﬂﬁgto & SBRAT Re @1@@ EFRGRRLS 18 therfvhgdization
reactldg{‘%iga%lpeeaﬂﬁé DEnd iRk TB Ayt RIAB¥RT MEESRIsE: S ing

enyl ate synt et ase sequences and can initiate
hybridpzaitior comliti@mssioon given dxybndlegloorreawhoﬁ)WMuremwdﬂl &nowyn in the art.

ypicflfuBR s ARLRR: mB oG BT B RS AT R s Bveon 4 and

9, andGeS SFAENEE altdnftkAfired Froftdrl @ a6 BPeC: sgfw&amg a@&@t 1P E. to about 30°
primer is desnzgned to extend fromthe recently

C., mage freserelels abewi2ah Ci.rand for tiragpesipds frogm: ﬁé@%l@é@%b@ns preferably
Thi t rocess has been referred to a "directed

meuteé @mnﬁongﬁm%’ecause each round of sequencing is

Hybndilzdit&ﬁltcﬁd bbyamief loutBr a esogpnedsbadedrogenddue f@tey hoitshell known.
determ ned_  sequence. Effective anmounts of the

The hespograaons wbrifation paehian eoquiswBtinin; seiution; Brvhigh beth she

oligon@ERb#de ¥ tRE Bucleic acid sequences to be hybridized (target) are present in soluble

forms in solution. A heterogeneous reaction involves the use of a matrix that is insoluble in the

reaction medium to which either the oligonucleotide, polynucleotide probe or target nucleic acid
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generally well known and are typically expressed in
terns of nolar ratios between the oligonucleotide to
wheookplegli zed and the tenplate. Preferred ratPOBUS2004/035284
_ hybri di zati on reaction m xtures containing equi nol ar
1Sbou&amunts of the target sequence and the
. Leotide: A i o ¢ -

Wher g e o e TR bR S (1 o it
preferpedaal ficst slenabitelibeigdDNA, dsdydreaifid ocalkalcireatifients priat tolvond)itting the

.r.atios ere_one conponent. c in,as nuch as.100 .
hybridi g Feg - KB SR s SN oo hERort QB it 1 admixture
with a??&?lg SR Reoffle kEBShytrANedlorf@h Be iR SLARLY theRfnikhAof the dSDNA

old, and nore preferably less than two fold are
with thiesligoabéleotide. practi ci ng the invention. Detection of

Prede%/b}ggnlié{re% g(?elhlylgg]%g{ajﬁlfye % g%ar}gg tobg Sﬁle %E}’ggg% E"J&{] Té)‘é rt]fieg}p is achieved in two
altern@RInhdninedt iﬁpgbq?%d@ i HeQbpMtedDNAUS G Be kildWen,REE as where the primer
ragnents) are separated according to

groductia&DNA _ o
to be ®imed ¢an lptridiyario keovgelignadenyilain syndhetase sepranceseat)d aontintiate
. a nitrocel |l ul ose l.on nhr ane.  Convent i.onal :
primefy Qb RS o PAPA TR MR Mt PP st assavine
purpoed a8 BeRBBedR&Einpad wiserébidvivub WeGirtcih Bhsldgetmined a region of
el ectrophoresi s reso] ves fragnents up to 20 mllion

nucleqfiglg sequeneasandihp gHgenis dergnediopxtend fimm theareermpiysagneneged region

_ O e i : . b

o oS R A T LS 5, LR, Do

sequetindyehecuse pac muné df eabeadingein diectBCRy prponhst idssigiied based on the
directly,i bilized onto a solid-matrix

previquRlytdetsERined SEE¥ fenbr ane) using a dot-bl ot (sl ot-blot)

EffectARRAIANKD (ROG SRR R¥schf BRBs h%&llﬁﬁtioﬁ'ré&ﬁbﬁ’ BdmR@fe are
U S. Patents Nos. 4,582,789 and 4,617,261. |Imvbilized

generdiyAvelblneavicasl arajypbmllzeapregssed ibterps obinodprwitids between the

. allele-specifi.c. oli ucleqtid S r obe ich :
oligoriple S BB BHEIGR 8] 1 e & oo PR LA APy D Aop reacton
mixtul coRBin@g dépirhSlaPRAnt>3OF MY CreAbgRBcd Md BB BliBonuthetee. Asis

probes are 1ong enough to represent uni que sequences
well knawp.deviginonEommgralgnelpriti wiltnrgdunediybrigdigatien reaction products,
althou%g %{r ll%glzellélg Jicgeﬁlgy.o?guslf gltrﬂgore lr’%%tpaééﬂfgé‘? 'o‘%ﬁoéﬁ‘o}%t can be in as much as

100 fl@ fobin @RSessl tdliterei to Cheadtheéti cogipendtiCd e edstsleSlesmitiab 80 fold, preferably
di stingqui shed by the different denaturation behaviors
less thap 10 Jold; and pexepsefprablydesdbnpnioldiarg dseiFabls ingrachsingthe
inventidd 9ets under carefully controlled hybridization
condi tions. Exenplary probes are disclosed herein as
Detec@i(pf Meiibrane AnamabilSfe@ TlafpehSedienées ( Tabl e 3), but any

i the 08 o Ploh B o PR Rt P B R Batioy psqeviousty

discuss& TR MR P}B@MSQDNQI frERRE), ar@BpaPhi &l £RBRIMELoGze in an agarose gel
specifical I'y distinguishing between pol ynucleotide _
and trgngfarsgid fplotted Qe anitregellitlossror aytbnaneimbrne.y fenventional electrophoresis
olynucl eotide. Detecti Tar ge e C [ .
separdigh UERFLb P oL o SRR oA RLES b TR R BTG YL lpgoptorest
resolvBiifh@héntaap tb Phimilliog Bise @airoin lenFabThe 2@dation oh theam&siiane a
devel oped. For exanpl e, probe/target hybrids may be
contaigiggdatticptar  GRsproducd ép drteraings) hghybridization with a specific, labeled

nucleic acid probe.

In preferred embodiments, PCR products are directly immobilized onto a solid-matrix

(nitrocellulose membrane) using a dot-blot (slot-blot) apparatus, and analyzed by probe-
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matri x, such as hydroxyl apatite, which preferentially
bi nds doubl e-stranded nucleic acids. Alternatively,
w@e@be4meg] ei ¢ aci ds may be i nmobilized on a sBCT/US2004/035284
nd used to capture tar et sgﬂuences from

por
Iubﬁdiéﬁgﬁiéﬁguéépé@9§8ﬁ”o45§%@895Wb p1580uences can be
f € .
RSSO s 815 55 i
(ASO) mrobest whihuengymthatic DNANphgorhemn of bypexiastdy 1 Hrl 7} 20,r¥8dr up to

about ééag@%&él% or ; @g'n g"\lx;a%fpr% ggclf E)?lﬁ%?lg)l.llg no ?{péﬁtzslgr?t l}n% estequences mn

o S o b s

hybrididatign tug taeget ntbdecmibey UBws emysseljesncesidifferinghattsingheyuctetides may be

distingtashed By S renC oA o SRR S Ru e herd e ASO ftobe and
normaP bEMBRAhEMrd2Ys irfder @Jraﬁgg esntﬁflo ; é—?ﬂ”ﬂ&ﬁbﬁﬁﬁ doHaHiBas. | Eife?nlﬂﬁry probes

the junction region re allows for the
are dla¢lcz§cd hereings SE& R RR: kricnd T2 A6y 5V-af K“éah1@3) hutsamiyppirelies are
ut.. t he o) The. .
suiabfegs g PSR s Yo B T BB Wl GS  Bchgine the poiae
mutatiBi off BREEY, bhd hreGapite of spTeEiﬁcél\NDdl@illh%a@:ihhkfé ok écigdlyandleotide
obserV|ng whet her the second, |abeled oligonucleotide
carryingthg pewt smationand asakhiypapolyeedientifises for Det ection of

DetecfFAP6 EHAS SEhible Q3 SHRG ecnnl ques permt the
dupl exes several hundred base
Severgl 3apid technigeesghit doaiot WMCﬁimicbpmlﬁchﬁm ordemobilization have
substitutions or other se uen ferences. he .
been deyelgprdt | Ko SEApRERE eltarges iy @wlt‘éﬂyslwoat@é%g sefid
matmd ahal L9 MY%RIARE x@l‘ilclﬁ’ﬁl%‘féréﬂfﬁlg‘mﬁdseddume' s%rafﬂeﬁr{ﬁt:f‘elﬂ.eﬁlds

0 a tar get sequenc fragnents may
Alternsyay,arat ractoe mldfgmaylb@nmmbﬂlabd oma sglid spperhend used to capture

target g,%{ug{ﬁq@g %%%Iégogutgnstﬂeg%c?i%ghg)ﬁqe}%t@%% e%i’llgtg | ?o Eantat}?eaccomphshed with the
aid of Q%B@Hnlcl INabdedpd8b Bt ist8thet @GHREAURm TdNuBP&t gﬁﬂﬁ@ﬁrg@ ¥equence in
dupl ex is analyzed by el ectrophoresis in a denaturing
a competiigndyipe assay orgpwad tmtresupranyyin thedemdaing aetipoaf th target sequence
a decrease in mgration rate. A duplex
ina sa\lf\lll8 hcm%ﬁ g%ﬁ?%hed base pair denatures nore rapidly

In the bHigshualepeiild Bgdtioy a8y CORA) P leBXymADNN lighsaﬁtlﬁe@l td ®@vaRatly join
on chem cal cl.eavage of m snatched_ base pairs.

two symfhehig ol gomislapbds serugnegs seleatpd g that thgy c%‘tpqse pa&r w1th a target
T
eoue B S P o Lo o B GO R3S ety
presenaa of ﬁimmzsdwﬂmhelsa»tldﬂs ahihe jencyioamegien.( ThispswadurbeByws for the
. .. tollowe treatment wth er|d| e.cl eaves. t he
disingg Py BEivgen MievA SEHE e S AUREKS ORrUE AFDEEH L HifehfpEDNA
purifidafbn. BB RidiRgo AR /u% oﬁg&ﬁerebﬂae@ﬁ% bé thﬁftéx@dDbW}ﬁjh%bﬁhzmg one of
mutation in the OASI geéne | eads to defective OA

the twp ghigetiugleotifies andiobsawingothother thawsconsh labgleégbg@mleéade is also
turV\%t h increased susceptibility of a patient to
cap B it hogeni c i nfection, whether

Scanning Techniques for Detection of Base Substitutions

Three techniques permit the analysis of probe/target duplexes several hundred base pairs in
length for unknown single-nucleotide substitutions or other sequence differences. In the
ribonuclease (RNase) A technique, the enzyme cleaves a labeled RNA probe at positions where
it is mismatched to a target RNA or DNA sequence. The fragments may be separated according
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through | ower levels of OAS protein, nutation in the
protein affecting its function, or other nechanisns,
WO toosmyo4be advant ageous to treat the patient wehuszoodo3s2s4
_ type OASI protein. Furthernore, if the nutation gives
to sizerallowingoF Hieatstarminatien og therPPOAFRIE pesition o thepwtafon; fige U.S. Pat.
n that differs fromthe wld-type protein, and
No. 4’?{16)?’%'1% an advantage in terns of inhibiting HCV
In the dadamairgqutadibit gebtecheqad vpnitegeamss DNG dtriexnis shalyzal by
protein encoded by the nutated gene. Aipdescrlbed
electrqpheww%ﬁgen%wﬁwgélpgﬁqféwr@ﬁsl@ eyt %‘f@raapnm%ﬁfnpamed by
r
oo a0 UENES i JORHAERL] B8 R0 iyt
apcﬁmm@hmﬂdmgdhpkmnot limted to cancer, diabetes
mel |itus, and_ wound heal i n The _di.scussi.on ,bel ow

A thirg)gjefhae el Qs PMRTIAL P aYAES AT BHSTEA eGP AT o Adimjoh between T
and C RG0S 38 wRll 2B Ali¥RSRhdsARBveeh M€aROT YRERIC, @Eﬁb@ﬁet&lﬁ@d in

present invention, including those encoded by OASI
heterodupletrs. Reactionrvalh gsopun kireddp(bahicC ,mlematahqsb nghyxtronylamme (C

mismf 0GR OY BEHEGLESS FIrgae RBKE o PIoBe o he appropriate

mismaekar yoti ¢ host (for exanple, by bacterial, yeast,

hi gher plant |nsect and nannallan cells in culture)
Therapgutig agesits,ion £¢s 5 ghkaneimgPAS hBmgkiesent i nventi on.
TR A BB O

functldnﬂi\é eBsdociredwiyh heregbsdcasydpabiidy vl 4 imtfmmmqiat}mgemb imfedtéon, whether
eukaryotic carbohydrates or may be non- ﬁgI ycosy| at ed
(&

throu&hdpwéﬁ‘fqlme%ﬁ11pm$emnm@m196m ProfPEGicHEn disfumption, or other
mecha'n&his' R%ﬁqf?tyd%ﬂt oﬁﬁ&@ea@ﬁie?paﬁﬁrﬁ'vﬁﬂ?wfl&%yp@@)&g1 ﬂ)tem

eptldes 0 resent” I nvent ;
Furtheaﬂnsm ifithd mdeatibhgives oke 1mnﬁeet10mmss$am edmiasdo larfoﬁEQf 1lthrote1n that

diftrsg 15 BT S8 PP SRS 145 e nsh vineis in BT SUDISRRNGY

infectiD it mhy boaddnkldbhs t%%dn@f_i@ell Ppllﬂ@m 31900d§¥ {}Q rﬁQatea ene As
SE’Q42?,DNO 33, SEQ ID NGO 34, SEQ .

descriig pmﬁou@madsil@sﬂr@lmf ezmeramd\f@lelrmvﬁint fosms pﬁ@ﬁ@dfprokms or

ot 7 S LSBT D85V R et o

limite@ P4 R0&, dinbetéd MBMRRS snd WelRDHealiMd) I THR didtassidrObelow pertains to
simlarly to the naturally occurring allelic forms.

adminisfrglon eyt Algroecgobigeprate s pobypeRtiiss.ani no aci d
mhe LN LASCRSINARDL A9, 4B, LRRUEPSLASIR may o

naturatif/ phhﬁe@kﬁﬂ&:tpdimi Iﬁbduct?n)f olednmitali smtﬂietlcEmenq:ﬂwes 8r fidduced by

el ow, rovi de sent.ati v |II i ons of
recomBipARtiEFHRIGEs Hh% 1@ ﬁraarlae% ygt 7% GAPBPleobY prsterial, yeast,

h1ghex§53$1ﬁﬁ%§gct Q&ﬁn%lﬂamn BEIBSH emmez@m Ib&pnuo&%ua@ Qéc{ﬁ%ﬁce of the present

anpl e, the polypeptides of the present invention
inventsqme d)dpemhhg ypomikik ddet emmioyadun eatwthbanana praidoefidroprosedyfe, the

pt e LS T Bl T Rl T o
b }@Hﬁités%ﬁh s beda-¢1 dde [P GestoTeneSiPeron @byl Dédminclud
e 0of QAS| p%yssesse%%dygcalgl n’péﬁ%@gg gnd SEQ I D NG yf52 e

initial megrerian aming acit eidye (ateesitionminusdgnent of the | onger

The p(ﬁ%gepj@agaénf Jhéﬁ%%%?%ﬁqﬁélgh@& ARRRE G M6tedPidgubRs aFERdiPsEQ D
NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24 and SEQ ID NO:
25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 32, SEQ
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represent synthetic human OASI R constructs truncated
to the correspondi ng chi npanzee and gorilla sites of
WO csoat4eon, respectively. SEQ ID NO 48 repr eBEMUS2084/035284

synt hetic human OASI R pol ypeptide truncated to a
ID NQ* GAgPFQIRNO i SHQ 1D 3015, SRQHRNG: A6 SHS) TPIND: 47 and
derivai%srfﬁere(?f.c-q ID NG 48 has further been dempbnstrated to

e enzymatically active by methods known in the art as

In additiohab asmehlBl ewhiap allélér forms ofabie pekypeoptitiety Itye prebmit invention also

T e B LIS bt (L
allelic Finls. eﬂmﬁﬁgh t@)@ap‘gﬁé, oAk ot nRPPEERE g@ﬁlaéé:ﬂﬁfe@ﬂﬁ% biSth¥ gglgﬁéptide may

truncate nctional forns R pol ypept i
be repizaed py eadsenied ainénodeidtesidnes) ts oing as thicdoustionadtikmOAS1R protein is

maint%'\géd? P@(Va\%gqll%&gt@ I%ral\gws, %ngji#]egrteeé@%%}ﬁﬂ}vt%ﬁﬂ%%tgﬁpcofe squtlal;:lg%f\{'lino acid
replacgﬁéleﬂtlﬁ’ SRl 8884 t¥nd tp@fyB@ﬁtereE Bathe SRt eREinPRton] ROESHIRY RB8ple, the

illed in"the art, "maintain function but renove
polypaptidesibfi thel presers ipentidrospscidicallhimchuole yreimricdtedton analog fdrohs of

oas1fftEes FrTEAI0NeHE REEEM Nos A7t ofienah SRETATREL 37 and sEQ
ID NG ki.lAsecﬁsdju@sddhﬁeﬁwsly,vish?Jq B NO): 3P REedentsahé BsrieB BIdr@Iof OAST
pol ypepti des, in general, are nore anenable to the

possesg ehimpreeeHin BNy Ivgpregents ¢ eapoxdrigmainesiragraent of the

il . b . -
a2l OO0 By BRIBPSI B OO0 SRISRL I o0
represéntaynthbiic batatt OASCR cohstelicst thunchtet comtbie L gaespohdinp Chiniprgzee and

.. variants in chinpanzee and gorilla are al so highly
gorillagsifgy ek rynration respRevEho SEQRTNO; 18 AFPTBS R RcYBrele fgman OASIR
. i | . t .
polypfifE Bhiated oM AORR I EAMEA RInOinpaltiing Boli1f 5! SQ ID NO:
48 hasdoder eep dermemtrateddo babﬂz_cmmtibd_l)t imaai_ve ay lnmtly@ds_tlmowhrim the art as
aislo B R P Y60 b it e oy
also b%@ﬁ&s%fe@t@ Y8 edZyHigiadiyPRSiva ks ithEeeildi‘lj?éd iﬁ'ﬂlelpﬁ‘t ¢l Sppreciate,

eletions that rétain énzymatic function. Al so
therapyiis usd od triuncat¢vebws doséiondl foimes ¢f{VABIR palyaertides can preclude the

0 eptides that retain at .|l east. one 43activity..of
devel iP5 G esRinst bRyl nfRRYisP Biory B ekl bartacy of me
polypehtias] THecRraadingaruacited fEIGpEdes, abd otheRth¥iRAbe@AGisioned by one
) ref erably have at | east 80% sequence honpl og i
shllecglpéh@%ﬂnvn‘@m@@wéwé ECTRYPOIOHGEPIqUHONE PRItiONS Pg‘ﬂilp pobpeptide that

could fRAUEADOAOIRHARY in IRINARI IS b NCNine e TR e BIRSER potypeptide
endogerdluslyl Thest skilled gn tieartdeillh]seetppesttatothanimajanpolypepiites, in general,
are m rg Iéﬁ/_]gggé[%%f t?l? g%pﬂl%%(igigs g§ }neé&n;gjﬁ(g_égg% Iﬁlre]:g?é‘gor %rllga?anvc\:ne %yl%ically
encou@teURE B 4RatE fevélopthent N &itidnd19f thed Kkafearih @ drOwABappreciate that
gene therapy. Thus, for exanple] cells may be

the oceureamsel at digtint homazysgohy trundaging iveartOichompaRdey arhgadlarge also

. t he | vpeptides,ex. vivo with ose transduced .cell.s
highty;sgeRfy REHe SRVt Soheb T oh FeRE-ShAYRELPES (iftkpSa oast
forms ! Alghdveh YiRe@dicded pS%lbﬁ)tf@ttB%slﬁbﬂicw HisklB g3 aboRe Fdpeesent

art. For exanple, cells na¥ be transduced by o
truncapipusciedig @%bwgwﬂmrwsm theapalynsptide dheiveptioaip g9f lpaited by the form

of the ?ﬁéﬁ’)%ﬁé a?ld%?%ﬁ%aﬂktrﬁ?%ﬁ% aﬁﬁﬁ&%r&gmts %n@ﬁlo‘ﬁg aRd in‘é&n{ﬂfamino acid

present 1nve
deletions that retain enzymatic function.

Also included in the scope of the invention are polypeptides that retain at least one
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Simlarly, transduction of cells may be acconpli shed

in vivo for expression of the polypeptide in vivo, for
wex@apheE?s by procedures known in the art. As kPOWS1004/035284

the art, _a_producer cell for _ produci retrovira

: a ,
activity pispeealic diselasad nodyniidce Rebdiflay! ?méﬂ%@%g&t%@% agjfl sequence.
suc QBB BRI IRAE AU Ay bRy RS omuenc
homologl ypeptpreembly D0 vaueidedmencogly, atoseprefoedhiy 85%fore sequence

homof P SR K CHekHOGSE DN e tpbieChs ymdppbpetiods o
alignridgh] | €d in the art fromthe teachings of the present

I nvention. For exanple, the expression vehicle for
The polypesdacinay alse bk smpinyet) én atchatantdrarth therperesent/invagjonflgrexpression

ot R UL 2 P S, O St o
may B @lah¥REYd WRRaGPoBmubRofiaINL @r W)%n%'tﬁrégﬂie}b%?ﬁk' @S ex vivo

~are prepared as a liquid formulation and adm ni'stered _
with theseitrapsiticedes]lsphef aingpryvidhé taopatienbie Hegreated; wigh dripolypeptide.

salt .sol uti.qn cont ai ni 140 mJ | ipol ar ,sodiu
such i s Wty Pl by Gafble iRy 55 gt by procedurs
knowh [ 186 bit OF usBYf DRtrRHTAIYasi@E shtaihibg REXARBERling fhe olypeptide of the
therapeutically effective anount, preferably in a dose

preseiyfinvgsBer- 1 ng/ kg body wei ght to about 5 ng/ kg body

simni iy, HsHBldor chBhiAD f Be@rSRUTHY istProk B ESH of the polypeptide in
vivo, fopkynepit| Watrs¢edofestdnownrie gertrt. | Avlatoiwmon thaart,eproducer cell for
enpl oyed .in canbinatjon with a suitable pharmaceutica
produgigg pirglfovirg) plicls ApE RGN ABieping drepol epHien fithepresent
invenfidd ﬁﬁ)}abé/ Qdﬁﬁ%&'nf}ted & a %%Hﬁnpfo? t8h&tiuc@Pindrivo and exgression of the
pharnaceutically acceptable carrier or excipient. Such
polypeptrias mivavo.i ncl udes but is not limted to saline,

L L T
methdds ShotidiBe Hpapiitdiihdsd illddNn tHd @t BOMM}Re RBEHIAE SRS ﬁ)rlteﬁ’&lt
y

' present invention can also be nodified b{ chem ca
inventiom ki on gxarhipleAthp skyressinn ibidle fastangtucingreellympiap b ethepthan a
reﬁovﬁgg{fgﬁg%hﬁ%be; %n g&gngogfrﬁ%% th %1?)%5%'61}%? ’cc%C tﬁzliénlsgtllcaercells in vivo after

combialiotPRik b deifsle dshively vahické.i es or conjugates include

i pids such as chol esterol, chol.ic acid, thioether,.
In thegpyepiaare Bregriineatidesiexprreared pea ligwd formeilationend pdpiygigred by
injectRA! y@mﬁ?ﬂhegmﬁﬁﬁ Ii]syine@&gﬂilc%?ﬁ Eolggggonftﬁﬁ’ilng‘ 14¥ "millimolar sodium

nmoi‘eties,” and others as disclosed in, for &xanple,
chloritik $d Remdhinelds colbdny stgH B.45 Ghe By 2ction, b&7hBddininistered, for example,
. 5,574,142, 5,585,481, 5,587, 371,. 5,597, 696 and .
in a tgfapgulicails off3¢E e sa19Bk priErably) &rdomfg %Pagﬁ HEKE Rodypieigit to about
5 mg/RBYod) w8 gR&1M Hakingnth Acd b Ble rSREE b ddenifRirhtidn) REAtH (Fthe

—a particular disease indication, including but not

patient,ietd.t ed to liver cells in the case of hepatitis

infection, can be appreci at ed t:hose skil.l ed. .
e pp e 0T ot A8 afPRo iy AR R S e Bty raB BB E ik A suivae
pharnReditR¥Ecatite. dasieedpshitiont ¢6inprige fhalapedivdlly Befbettl@, amount of the
W thout Iimtation, |iposomal targeting Lo )
proteip.<mgtrbATRREIHeAY aserpible raTier O REIPIEHE. | PRSI Gaigr dagiudes but is not

limitel UG, bulflr NG HET R SR atel, Ry cerol, ethanol, and combinations thereof.

The formulation should suit the mode of administration.

The polypeptide(s) of the present invention can also be modified by chemically linking the
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asi agl ycoprotein receptor may be used to target liver
cells by the addition of a gal actose nobiety to the
weologpepes de(s). I n another enbodi ment, MANNOSBECT/US2004/035284
noi eti es may be conjugated to the pol ypept| de(s) in
polypentide fo prp QraReEiMAiplics Pk Aorgugatesde ephance thgsdivek, ce lular distribution,
or < CQAREO e BRI S paTlE, Ao MR A4 gt i o
cholestkabl, vieolic doid, drbddthels alh@h@Mchaqnsl; plossphslipitls el uhalrﬂhﬂvaivbs,

i ncl udi n but n ted.to, endoso esca X
polyaEeh A SH aéyv&ﬁ 61)1%(59@ palpty Elpieélﬁsamﬁgathﬁri closed in, for
di I
exam@ix,\s}%gn%telg%- 9&% %ﬁg'%s@ $20k SG’( 9?@% 57% ]24%05 58X 38D £587.371,
5,597,680 1 1.608,773.Der ossi, et al. (1994) . Biol. Chem 269

The p%&gépgld% 4@.{) thg Elrels%%%ﬂf)n?ﬁ%nagbésa(b%ggoégg to tar%%&s?pzegl cell types for

a partl'éaﬁpl%éééé $hdid2Hon (iRO0hg HueA %nﬁ‘te‘atts ‘l‘qber cells 419&65:93?3 of hepatitis C

Known endosonme escape Systens | nclude the use of
infectjph- Aesqmﬁfs&pp&cmbd;@lbmthpse akdtqd| ipthe gu shitade methods have been described

that atﬁ%q\%/ﬁ Stlgq (?%é% acr ! I Egg g(l)ag% \}Allcrllel,- ,val 'ls._‘é@mtltn@ghg pgsomal ?argetmg,

receptb¥-Raifd! eﬁdé’é}&&b‘i‘d"@ﬁ@ﬂﬂlt%od?fan Védih"ﬁlﬁkﬁhg Antod¥ieboBiment, the
synthetic pepti de carriers (Wadi a_and Dowdy, Cur.

as1aglmprpte1g|rme§tpm maydesped B tarpgplver Beldsley ﬂ]ﬁ@éﬁ]&logtof agplactose moiety
to the Qpc{ldtef g ot%glﬁ emg Ocﬁr%l%ﬂt 1a1%'o Is& n‘EDQetFers %:l T o%ﬁ.gé{ed %i the
88 severa t'hese exenpl ary . one

polypéﬂiidb(s?iil (brﬂeﬁtb eargét theilahndse e@gpior Soundlnt drepldets Mﬁf lver cells. The
and t arget i ng nmethods may be conbined. For exanp

polypemiidetshp ,‘srqsa%t(lgye%wnmér alspdednedifipd, qutcmolﬂﬁa%lwéry by methods

knOWI? 18648 irted ih 't %?Jlﬁcﬁn XSB@&& FRTitaab é?f&oé}ﬁrﬁ@éé&ape mechanisms or
POSOIES, suc posoned bei ng conjugated to

proteig aiammm domnaih é]i’"glé) systpntso Piesyainsl avg Hisclopedonefon example, Vives

E, et b d0gonr Riol Whsimnr2: 1 a0 br Hrbvest ek teat e} kg 200
1044M64Bo°@1ﬁoﬁfG%P£19(1@b7} a8 B@QZﬁQBfﬁﬁﬁdlﬁfJS éteal (2004) Nat. Med. 10:310-
P arnaceutlcal HDOSItIOHS of t e |nven i on.

315, and Kebowridis) R (ZOOQDErﬁndetoéevCherZ(lsé%aé@ﬁ biénewm endasemg gscape

systen{isgiglﬁlrugé B;lﬁglrS?e ﬁgﬁl?rg%g?lg%\fe& M%icncr%x?et:rg < 319 o c:on(propylacrylic acid).
KnowRPAID8& sl raddeShéih Iﬁtu@zu@@ ek sEOAUSING-1 TAT, IS VAt VRED,
t he agency of manufacture, use or

refl ects approval él@
Drosophile Antsnnanedian ondiphivese foxin f@rfﬁynﬂnsta@nmud@wan"teﬁ%(Wadla and Dowdy,
Y tjjo
Cur. Gl A, A8 s DB RS o Mot 28 By 2600 Figure
10 prdvindes @étalled/ desteipticn of sevdrel qittlese ekemplasnP TS Aoy enetskdtbdas the art
a harrraceutl [, th can be given to nma I in a
will resgpian maGeleideery o hradias Bstings SRy dicBtotedh Fpr Bxatipte, the
1ypbdtier) bPihe PEReMSRFRn Ty HRY: %Htté GRdr R8s B¢ Shdabist; ithi
po ypégfgvgs th 83 a?e o] venn fag,r eé% [ nr t hse?gpeu?l calonyWl o
liposoafes,eautzlu liposdome beinf cehjogated ® gmckcg;e oulgraeting bt the asiblogtycoprotein
ng/ kg body wei ght daily, taking into account the
recept%ut es of administration, health of the patient, etc.
The inkBSH B BroGidéen Rh&n@&aﬁi@m&}ﬁby oARE obAsihe oA€ Bt MY containers
prevention or _inhibition of infection by a vijrus,
filled pithfose apmpreofthaingvediends oﬁfb@phmﬁ@m@@ll ppogitions gthe invention.
Assoc TR YRR bAG R s £ S BF SsE BB g W Pl ermmentel
agency regulating the manufacture, use or sale of pharmaceutlcals or biological products, which

notice reflects approval by the agency of manufacture, use or sale for human administration. In
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I nhi bitor-based drug therapies that mmc the
beneficial effects of at | east one nmutation at
w@omshimes 2135728, 2135749, 2135978, 2144072, PAHUSBR84/035284
2144116, 2144321, 2131025, 2133961, 2139587, 2144294,
addition, Aoy ypepiide gbthe preseriageentign npydsenplefedin gpryynetiopavith other
i sioned, as discussed in detail below As
therapgl{ls%gds@%&ﬁg%{evi ously, one exenplary rationale for
Whendby OIASI vagiasts ofithie pirésbinttinventios atchesed as e phvraraeedtivel, they can be
benefi ci al. t.at ] i m.nish i cat .
given B PS4 PR EIcH When T ROLPERLGH SO I5Fehbnyention are
b Rtid? O QMO0 R o C¥Slthey HRE eRIGR SERLdrME Hh RPapltti
used aﬁgltﬁhl i|:dr{1;1£t eé agy %e pr eaci sé l?egr m gr ee?%ec}t( ’t{%e pedtically
effective nefdsaif abounl atikgrbodg weighe thamiuo ¢intgkg hody weiglt defilyt taking into
articul ar. i.sof.orns thereby affected. such case,.
accouB1he KRS A4 HHEoa ol Pt gt Sbe ThR VGRH 8T igpreferably
adequﬁtié% AR T}S}@'\Lénﬁpﬁ Bf'in_hitﬁt'id'iﬂoﬁﬁfe@ti&@ﬁ§ b Gihe &)réf&‘af)ﬁlrarﬁaﬁflvims, most
of OAS| . hese |nh|b|tor-based therap[es can take the
preferfloly H©Y, ibhereplcdting thd nates] repsiatéaifosnd in pmpansicagying an OAS1R
el an(ﬁ’ii éen%&?o_.i gonucl eoti des, snall interference RNAs,
allele A SaRISdt™s. The proteins, their fragments or ot her

Inhibif@Ibayet dr\i% sherdpiesaRandigfic iR cialVfeeRldf 8t RN OAS Hlufion at
them can be used as an |rmunoqen to produce antibodi es

positigrhl35(788, 21RE &Y, AR IH8 A 140En R 1AE08Y, di44blanpl4d321, 2131025,
21339§?J 2’1%'995’?'2’14@10&149@%‘5;'21%% 221 SasgB, BOA 56888 ANTFG775.13 are
ragment s, or the product of ’an” Fab’ expressi on
also ehvibibA&d) as ¥Rcuseedinpleedliativves Ak dRvtssed pichuslyt ortbeked@lary rationale
used for _the_production of palyclonal antibodies.

for dey¢lppipg gredsnbrersat & cayayhe thaRenpbeiphapiafierdisHpiskrspr eradicates
expresglyon%éﬁtﬁ)fn, S S ohe Bgfﬁ%ge %@ﬁg&%s&gnﬁpsp@ﬂg Tj.l 'ﬁ%erpresent

rect rnjection of, the Into an ani ma
inventioyn i@t hingedby thg prévésefoty pepffea ef the enef@malmaltation nor the biological

. .preferabl.y . a .nqnh n.. The antibod o obtaj.ned. wj || .
activit o R o By R e H A Tr L UL TR a3 02 RO thes gyl
apprediate SURNAS o?ﬂﬁ%ﬂ%ﬁlﬂ:aﬁ? ﬁﬁhilﬁtiﬁ% 4888k cfar IstorfPlﬁsJ) P ﬁthS'eld Shese

can be used to generate anti bodi es binding thé
inhibitegibiased theragigepani tales thiierepeleshemacab antetiesppepsidesor proteins, antisense

. antipodies,. spegific a_lar unber of
oligorf) oo, FRuL HREEHrsE FRAG b EEholieRr V" anc
The pfbitdih tiediit fradnRenBsibtiidrieHLatives, o2 An&S 9lefeof, for gellseexBressing them
denonstrat es devel opnent of antibodies specific to

can beyxed g g HRmEReEeptapipdpen Jiibpdicaitherele. Thesegntiaasdigs can be, for

' j 4 r i | nt i hodi
exem B Rt 2o on B BRALL ] 3B B e BT B et of an
Fab expoedsionUibusryc 8atiots precaiukdsiknesndathaet map e ukedabpihe production of

[ nz%ll udﬁeé.he hybri doma techni que (Kohler and M1 stein,
polyclpgalgntiRedies o~ 256: 495-597), the trioma technique, the

Antib&tHEPEEnBr A& alfgaﬁ‘ﬁétbthb gglg?eﬂtﬁl% Ratgida lﬂg@&@?ﬂi of Ble piésentiffehtion can
I munol ogy Today 4:72), and the EBV-hybridoma
be obteimet hiy direcitinjegitamchidlee prlymeptide i ko avimant b adinisistqrOgdhe

et.al., 1985 ocl onal . Ant i baodi es..and Capcer . .
polspHigP a0 SRt PRICEP g @ PRty Phe SRR o BRRRed 34l then bind the
olyp&hizie litsEIe dTrf tBs rhdiReR) EPSHE §dg@nRfenSddifg BnlgerdEment of the polypeptide
P ypanti bodies (U. S. Pat. No. q4, 946, 778)écan be adapt ed %)oyp P

can begised i gensraigrsibeRies hinding thowihels nabive pplynerfislsi dMoreover, a panel of
such aﬁﬁtgcﬁgsﬁ) tsﬁé?:ﬁicp{o%qyt%g ?1111%%611 @p%l}'fﬂ%ﬁ@és', £4h be used to identify and

differentiate such tissue. As an example, Figure 9 demonstrates development of antibodies

[

specific to particular exemplary polypeptides of the present invention.
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The anti bodies can be used in nethods relating to the
| ocalization and activity of the protein sequences of
Wo b@siomaent i on, e.g., for imaging these protei PST/US2004/035284

measur i | evel s thereof in appropriate ph si ol ogi ca
For prgm‘fﬁq%ofg maenpcignal atibadiessigpy ﬁc@g@w WhFF\]i’éﬁt)Yl lg%ha%groduced by
0 of
contmggﬁse&tﬂqrﬂe)éu tgltég Icﬁgb 48! EQ Sk g%gﬁd (t)?élrh oL C{ng e (Kohler

nuc ot des In a
and Mils’&uuééﬁ; |Ndtmavie, ﬁﬂ@ﬁmg‘ﬁ)ﬂge l:riorgaateehmqq:d tHei Inla‘tach}-cb‘lhhybndoma

technigéqcz: a{qg‘%mf, ek é];gé I%%%%%@E)g g’tgg%f éﬁr Swf {Eﬁl\ﬂ{l%r?dc;ng]a taechmque to
produbyRinh 4 Ifxéﬁdc@&ﬁf‘énﬁb%dﬁgg?‘% S?lt h@S?rMono-EWa?H%da?es and Cancer

agents for in tion function The present
Therapy et RohisslIno. ppella®6p t o anti sense ol i gonucl eoti des

Techygey oot i afiFabal foeaBaenOPodST (LR e ort 246.778)can
be addpfil BpFdues &%gfé@h@iﬁ%ﬁbcyhﬁé% i BEHE10doBRle BFddub of this

broadly applicable to antisense tec ogy are
lnvenmcmzl uded within the scope of the invention. Such
dflcat ons_ ..ncl € 0 .. .
The siff5ih 5% RSB riolird FIREREE hibeflizerion ang cfjviy gf the protein
sequemi®k ONthS ifvendn &d; forik %%se Profdid, ﬁll:ésun%% ¥6R1sdhéreof in
5,571, 799; 5,587, 361, 5, 050 and 958, 773. The
appropriate plysidogieahsamnales, avfl thavkd. nvent i on can i ncl ude

The pffRdl rk BRGTRERR LB TR N Bt RGP RERET S
polyniidiévtidey @ithinancetiarSuah shgdicreoddés @du&h}fuldbﬁdiﬂtﬁﬁhmng if gene

l.Linking the ollgonucleotlde to one oy nore nD eties or
amplifigation has eccuirsd.me dMicassapee theerpiession %@?lﬁ il aa?el or tissue using, for
examﬁie Sh S HYtrRzatiBh aE?s'l%n‘d%ﬁn%ﬁJt‘e of the antisense
i gonucl eotide. Such noieties or conjugates include
l'i pids such as cholesterol, cholic acid, thioether,
allphatlc ch 'olds polyanlnes
erapeutic agen Qv tyl noieties, and
OTHepRsds nﬂlbfit%noa‘iﬁﬁelafbs tc§ %tlsﬁﬁ@@ﬂ &hucldofdesiRbi8M o interfere with
5,514, 758, 5,565,552, 5,567, 810, 574,142, 5,585, 481,
the nognggimaivn of §A5Y pobowclaptities, 88 norificatmsrms varations pEdagatisense

T I T

withinl thY 8idbé ¥Ethe nvganseit | Reh intRisidagbRdinélnge prepirawtsm df@ﬁ@iphbﬁﬂ-
in, for 47exanple, U S. Patents 5,013,830, 5,149

containingdiokags 45 §s0l0wd 1mYS. Batsals 456,525 543065 55500 SoH.053,
5,571 e}§1§i 55:389%%[17578325 (ﬁ’f{)oe%ﬁ%r%% 2Rtisense ol i gonucl eoti des

ar "be Selecdted roditi he experinentation using, for
eThﬂMtssnammuﬂMnhédeentmmdm 1®hmmhmhﬁed\bﬁsh$)a@nﬂlsclosed in

5955598 Y RoPAchy R S erd B s T ERR! & con
also b8 hioaﬁwd@y%%m%ﬁy%mn@fﬁe i dnBleblideh ¥vne bt fte BYieties or
binding to a conpl enmentary regi on of the target

conjugatésyto gohamee Hberctivity pﬁlhtlhedlsmbutlm on gelwﬂrsuptak@f thie aptisamse

otisorB b IS AP et ctan b PR 8¢ B e fpleRBisb el «ic

thioet!dr, d1ipBatiyHairt, p}&osghcqg)\f@dgwaﬁhﬁg q)otye@@é@%lﬁtol MEG), palmityl
Nuc. Aci ds Res 1995; S. NoO.
moietigs,God obmm as disclesed in, Jor exampls LS. cP@tﬁnaﬁ -%511497518@5 565,552, 5,567,810,

5,574,142, 5,585,481, 5,587,371, 5,597,696 and 5,958,773.

Chimeric antisense oligonucleotides are also within the scope of the invention, and can

be prepared from the present inventive oligonucleotides using the methods described in, for
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base pairs is of sufficient length to serve as a
substrate for RNase H However, to achieve specificity
w@boosiomdesrg, it is preferable to use an antlsenGHUSﬂmMmﬁﬂm

nol ecul e of _at | east nucl eoti as _a _sequence

exampleyi (&S| Ratefith 5.083,83 ke 1;49E7<97bé4%7hhé Birdrg, Mﬁ%ﬁ%ér@é’f 355,
in US. Patent No. 5,998, 383,
57006?1%%#%&2?% herein by reference, the oligonucl eotide
| Bre$@tedcineisknselcligdrinaleotides cal_ebel sdlestedbhidoiihe esperinadiltation using,

ener rel ated characteristi ortant for
for exa;mplgg%\‘/ﬁ%ﬁéism@ &u@rai%zﬁ 2\?%{%3% fiﬂﬁ IvRRfoFs are not bound by a
part1c§1§{@%&ﬁﬁﬁfr%fyacﬁmi 1@%@1‘?&&3@ OMBiséhsk ng%&?%nﬁghﬁ achR¥e an

dinerization or self-conp emant at i o et
1nh1bm>lry effdst bg bmahngBo apoyplenRedary Gpioniof the mga@ﬁlmplemﬁ%%thin the

conp r.am GO (Pri ner aI si s .Spftware, .
cell usy WABAR S ripk Bt P Whodbr e A bide s RO Fapicimenta
evided®® 'lﬁdléb@esttﬁamﬁé RN SmpdnSf STURS Ybridi9 BREFddt a5y RABE HQGiles et al,,
estimate potential self-dinmer formation an
Nuc. ApédstRaso?h9I4v6ht18051 Y. SpPatpeirNo. és0017458). pGongrally, alliybrid containing 10

t he. det e ion of a ualltt|v £ n of ese
base s iSgs SRBLEF EogBdoery e a1 - iR ENpe T R i by v
speci lfyfofﬁﬁﬂﬁig {f‘i@ﬁ&f&ﬁbl@ﬂﬂlsﬁfaﬁ\éhﬁ’&%s@l&oleeﬂlb%&“at RBstaf7 nubRotides, as a
enti al sone potential" or "essentially

sequem,qgmﬂtl@s éengﬁtléhkf:lalto be s@gnmmgng)hurmerw ynucl eot i des
S t t
SRS LMY SR R RIS B e
oligonRe€ledtideds Eé’!étited’k’mﬂ@ thashegequehtxhibits siitblendy relaeed charactenstlcs
cat egories. A bal ance of the &ararreters is used | nth
inmporiaa) BE pHenmuCIepliderANDIes LpERalien Witbriher cospR lemnentaydeuplagss, and shows a

low pdtQital RE Q¥ ﬁﬁxﬁéﬂéﬁﬁ%ﬁr seft- cbﬁl [ffbtiGH gAﬁ’azB&(l) 8CGdL, ggéckgﬁleophys

anti sense no es for pa Pricular argets.
Res. Gehinemt 226230500 1894)i ThasemputbgoogrempDBI#ED élhhrylen Analysis Software,

Versio%n?%i{s %%ng ﬁgﬁgggﬁgg gf%i&%ﬁ%éﬁ‘g{?nﬁf%gﬁlﬂﬁ t r " %n frge]:c entepgy properties,
and to! e@tﬁlﬂﬁt@%ﬁ)ieﬁf‘al IsElf- @ﬁﬁérl e fioRRAY Eelf—%ﬁhﬁéﬁ?ﬁrﬁg ﬁrdf)fertfe@r U&d program

nol ecul es, the current approach to inhibit
allow&thc dgeraminitimnge qualitetive astipetiomesithescitun pal;é\wtﬁm(mgintl@i self-dimer

formafigiard RFon e D ot PRy FEm Buighin® B mimeRebRL e tome

potentilil’f SORNheAly denplsié peteitRil.h BEsn@eSs of O] golyrtudRotides are generally
npl es. NA ['evels in the cell can be neasured

selecwddh{m hawe 9stmrat<t8r0é ap patenivdl v Bt paramsetens s Higyreyery egegents can be used

bt o 2955 bERLRE, ok DE0ENR A ARG Pl v

selectioqut i nel y by neasuring cell 48growth or viability as

is known in the art. Measuring the specificity of

o it the andssnseoa %P?l@ﬁl%gie%%%{mh@neaﬁ@ela RERPLPR g to solect
optimh1&¥Bbehst RoffluRs o BARAN: 18:t0BTH 86 o @fctiva! thEahiigdise molecule

antisense results.” It has DBeen suggested that RNA from
prefergblgas erietaddo en accreesklb]@,e(bﬂ egpgwdupcu'tlbre of the target RNA molecule.

Altho LShin ;glat rs?eré? 10/&611? %/3&1%% p%%ﬁjtlé € %g; itge gé?ar%&g@&l)klg molecules,

the cuf¥eRtdpPtdash Ed)mhib@tldif@%@'ﬂntlbéﬁég 0¥ Vi@ BxpcimhdnedtR®. HcceRlidgSo the
are transfected with two different anti sense

mventmn, tfonerrlcaipentpsion a@slpegm@rmsd rattigely torgmsiertiag pellsayith an

antise '\ﬁtlc%) (t{d& %1?1?1@ qﬁeﬁg)éits (describe Iﬁ{l;t}%llle %F(?%ﬁfegd Iﬂl?N rl&%isqg the cell

can bermb@med&smnwl}ometm&dcuhd ROhygleplls BefeveRB Eﬂabﬁﬂlpﬁﬁn of the mRNA and

fr
assaying thge cDNA levels. The biological effect can be determined routinely by measuring cell
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thereof as well as small nol ecul es. Each of these OASI
i nhibitors share the common feature in that they
W(i) e(dlﬁmamzme expressi on and/ or biol ogi cal acti vPeHUST004/035284
., h.addition to the exenpl ary OASl inhibitors
grOWtB|O§E}aB§1é36a9n‘é|k§PW1 igthe@ftnat i ve i nhibitors may be

OB I LA A0 BR800 Lo v

an artmchgmmed; aetled dif lvylidatiag lantidensd mswltsd Itnhdsttiean supgested that RNA from

tratog Al SSE S rayoId OF PSR RSSO o8 S Ghia D NAgopulations
analyZ%l ?ﬁf&n@h 3 PPRG hbaglshy1sdse X@@orﬁmﬁ‘ﬁé HRSHERhERvention, cultures

such as mRNA,”resultingin sp i bition or
of cellsmr@’triusfeeteden'r&h tvo diffetent artlsgfesne)llgm}mmldemdesmedl setirget OASI.
i ncl udes, RNA ul es .t hat

t
The IqYg o HHROA Epiipndin it RS o Breb SR e calep and gairal AL
anddapnit iGN~ %‘Bé%ﬂﬁ’és‘ oftfils! of pbXpeptitRs %ﬁﬁ@écﬂés‘ dr fragments

strand cl eaves a specific S|}i§re in atarget RNA
thereog pewek s soadhmeleoilehiEagk of theseccOASE mﬂnlatqrmmareethmcremon feature in

that o L R kS BTG R PRl by SR Th o o e exemplary

OAS 1EXRIBAbE distldged iR rdeadtivd RRBIER thdybe EHtaMa tBroudB routine
descri bed by Forster and Synons, Cell 48:211-20, 1987,

experipgentatign piilieg wethpdelpgy sigher srecimgllxdisclond herriag: aspgiapwtse readily

8; Hasel of f and
svailaifdl B thhe AP Q0RSRRRLASER, |2TT LN [hozyme
Ribozfines exarrpl e, as descri bed by Haseloff et al., U S

20l 5 R0 s

cleaved RN A@hﬂ%ltﬂaf%g %clll\@srlgkrl\]%g res]a?cﬁg 1{1S gg@ﬁér ﬁ'ﬂﬁ i %‘Fﬁﬁte&feéence with

ri bosonal RNA-bas ozyme
cellulﬂgeecl expidessio, %T(J,séﬂ? HgreinRihb darymebozynes fechples RAA molecules that

contale &H.ﬁge&lé%sgaﬁgr%ké? ﬁ;ﬁlﬁ nﬁe'cé%}lﬁglh r?lgfl 61@ E(LQ% rT?évmg enzymatlc activity.

The C%N%i@ b@sRtdd 984 £8pecifRsite M FRrbG RN A et 8@htef Baf stoichiometric
NA/ RNA) . Ri bozynes can beée targeted to any RNA

Concetliif%tmcrl pt and can catalytically cleave such

U[A%{J] %E, ﬁggoz‘é/n!ﬁ %neall‘t& ust%ﬁag %ﬁ“ ! %gtc%%?xzt&%g@e%ésem invention,
1nclud&1glfé>8 eﬁkﬁﬁfple 5hé-ﬁﬁm&&ﬁwac5nﬁdz@nfe4@oﬁj’}kdn@l@ ngde%éﬁbécrb}(ﬁfrbter and

[Z to certain enbodi ments of the
Symonsy FEHiAH1 2&@9% sipiandRieplach Aarirre 326585 rel 988 Walbot and
B 3% S S505 LB UL RIS, BRy i
nbozmm{éo;;eexpmphas as)dnscxﬁi‘odnldzwﬂmlodﬁet al.h¥.S.iPetentiNy. 3,284,678 iwued

Ot S e, ko Ty RTS8 107 i
MarcHE2 350K hifd iif OB Bfnal RNOMIDARALibpRHcd! (EJef@éHi%ft Lony s,

into thé nucleus, the ribozyme will be direct
Patentt Newrfs@87, 058 0. belewmash@f thml@mnt meatlgmtypmw de@ﬁ of RiNAg but may

d
150 o P b RS ke A bR 10 g lsphrogiion spomigmeriesthereot
(e.g., BNWRN%I/RNIA:N envi ronmsnt Inhibition is specific to

Rlbozymes can be targeted to any RNA transcript and can catalytically cleave such
transcripts (see, e.g., U.S. Patent No. 5,272,262; U.S. Patent No. 5,144,019; and U.S. Patent
Nos. 5,168,053, 5,180,818, 5,116,742 and 5,093,246 to Cech et al.). According to certain

embodiments of the invention, any such OAS1 mRNA-specific ribozyme, or a nucleic acid
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OASl expression in that a nucl eoti de sequence from a
portion of the target OASI gene is chosen to produce
w0 ndoshid4es y RNA. Thi s process is (1) effeCtIVeP(ETYUS2004/035284

rodu0|n i nhi bition ne expr S|on
encodwe%eph p ElbpymR, énatYaheg’&ﬁ@%re%m herd Al twﬁéecb}r@abé@m Rf RAy1 gene
expre%%ﬁ&lv'fﬁﬁ ok laftll 1Y 111&: BbRroBE d ﬁvefréﬂv‘t?)tthgﬂosft eLudtiFDNA
gene. reduction or oss gene
encodmgdhesbozyma Imkat td easltarﬁﬁ%mbmb‘ar, getleas xelldasyoiayidbgomoter,

own U c bletec ues W t.h other_tar
such (g 6en TBr bR B Rar s AEQPORPE L P SHE g BRtibed.
RNAitimes after administration of dsRNAmay result in

|nh| bition in a smaller fraction of cells.
o]}:1 tnvbamQrmisa)progelnefcsxm mtreduption of RNAeithrpastiad hofully double-

strandi Ehgrefief PGS £ 5 B DRk eaH e S EoARIeGh LOFbifiap jspecifio to the
OAS 1PxpREiBn iMBbhPfsc1ftide rsé‘t’%@hbé"ﬂorﬁré o¥SbNEF tﬁélﬁﬁgé [(PAS1 gene is chosen
general l'y disclosed in Pat ent 6, 506, 55

to proiiwesanipbitentydtiNAeT ks mrQWSSrle{ Breélgetive ﬂlitpeocimngmlylbdmmf igsre

expre%ci% %1)15,] a%ec?#b (rjii%ncﬁe %{g%%do b%ﬁg? rgél%zeﬁdl; il Il:ﬁgge ureerggy pro’v1de partial or
compRRASENFHfEnctiad dbr tha B RA ST gdnlee Avd@h@iRd%i il @oss b gene expression in at
doubl estranded structure nay be forned by a sin

least 998 pf T@Eﬁ?ﬁﬂdecﬁﬂﬁ %ﬁrlgpemﬁmvglt PERgICORPardiie &@hnpqqe%\mtg piheRiqrget genes.
Loweisac;sgg&ejislg ed n1d §J1 (fé P({:ngﬁt flﬁ%ﬁﬁe\éﬁ&%ﬂﬁﬂagfoﬁfogtﬂ?ﬁg{}?g% result in

inhibition @M anallen fra&Mmrcdif calls. oQuarditdtionent\gend e)qtredsﬁ)ash a@bkk may show
doses of doubl e-stranded

st BB b el £ oSG gt SR st o e

proteih "Meidds %@gfe?aﬁx?@é&ﬁl%?h RRAL fn‘e%eh&aflg flscRN& 1?1‘3[9 'SdFatent 6,506,559,
sequences respondi ng to the duple reglon

incorpRkAedhaeindrygefeeshicé.or genet i c | nhi bi ti on.

ing a nucleotlde se ce i denti.ca
oa e RAK Gl BoBbisecih i fulf HgEHE OrhS Pé?4 @%O%Potlde it may
includeMbdafidations toRMeSBd ?ﬁ@ﬁﬁﬁte‘@u&ﬁ HabRInlei0? Afo mdRlo8ide OMhe double-
and single point nutations relative to the target

strandge gieatiere nieaike faimses bee pinglysald-complrmentdry RN A etrartdror two

compfe{ne%t%ﬁékﬁﬁaﬁtré%(?sl. t%ﬁﬂ%%ﬁlﬁ%\%ﬁo%aﬁoh In%aérr‘t%e glpegae]l Ca 1 §1B¥ or outside

the cenh ThpRNZefihy Bk irftRrdaceEinbatavernt which auewe atlivey of at least one copy
uences. Alternatively, the_ duplex region of the RNA

per ceHa igher deses & dowhlprstransied mpaferiad mayyigld @B’ch geecdivg irtnpigon.

f .
Inbibd Bl o GRORRCTCT b ERRAID kB SorhRpbA il /6 plex rogion
of theiRINAbregangeted forvgenetic inkitdibge RINA cBAinmod y meclestalestquenee identical

to a peypn AERE RS At bns Brashree B gt R A g RSP ipsertions,

deletioflst 4R sif6 pbinPASEHIORS PRivE O TReAarkEtARGBRRE hhk Mbd/Beeffound to be
an expreSS| on construct, a 50regul ator(gbre gion may be

effectwg dot mlmlbttxoan Jhns.Isequenee mwltsftmea/rm)tmze Yy aligiheent aigpntmns known

in the (9111 agd calc NAté]Iean\éTcg?ﬁ(g t‘éreecﬁ l : nl Qénr d uc 89(1;&({%5??%1}1th Alfrnatlvely,
the dupl’é&Qe%’ioﬁ ariht RNA Ragtbstdetihéd fuﬁa&ﬁﬁlly Iaﬁlb(ﬁut:lhetlde sequence that is
circulation of an qgrganism introduced orally, or may
Capab]@@f iybrGaing &t PeteR Phiedfredhegan aRicHAt a sol uti on
d| N A%Q%]BQ sﬁmeés %E’\E\H ?%R{ooog (‘ij@{nfn‘ : rgen%g%{ad#? grlr\f]&g(l)ly‘gl%rase of the
cell maghledate mmgcm;ﬁmnad viypp boelohasRINA polymdrase @péxelussd fdn&tanscription

is used alg food is. e%l neered to. exer ess
11‘1 VlVO or 1n vitro. or transcrlptlon om a ansgene ll’l V1VO Or an express1on construct a
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RNA, then fed to the organismto be affected. Physical
nmet hods of introducing nucleic acids include injection
walzeososd4ys i nt o the cell or ext racel I ul ar i nj ece€DOSI004/035284

t he or. an| S (ﬁn RNA ]%ltl 0 advanéﬁsges of the
reg‘ﬂar%ry%%‘ P A éls? SQ?ft %rs&r@l{} e- st randed
RNGr RREAQ, 6 IRNA nfa?%e'di}@étﬁpiﬂ‘&S@.fcreétlﬂtQ @heoéeuFeNé ﬁﬁﬂa@{]lu?%@r), or

_ be used, the stability of e-stranded RNA, an
introdefédeadtiavel ety info 4 emyityrinietstitiabepace, o e ¢iomulationgé ar organism,

introd 0 G5 P i e iiapd B BRGRER " Gimbm ORI coapiaing RNA.
Methdds@b? SraOnhodbdtiof $hcléRBrecSRBGhS bLRIM Wit fRJod Jrehd &gamsm as well

ability to inhibit the target gene w thout nmanife
as engifidegest appsonrcbeshin whgenaspeoies taisawsed as foled 1@@11@@%@1@ espress an

oSl BP0 By SRR B G PE B e i i

includeiifjebedh Eipdetly @R Ml or SkEAteBblalRMectioh titb @k organism of an RNA
hybri di zati on, nucl ease protection, Northern

solutipiybr i di zat i on, reverse transcription, gene expression

.
T30 S BAsHL b BB R R BA SAR A

cells, tirdowicontonoatsnyf RIRAAYhiclotdiee iseiLtho aabidiypof @ulle-stranded RNA,
fluor escence activated cell analysis (FACS). For

and theqaisetiyenessPLithdinBibiti®n in a cell Iine or whole
Oﬁlﬂﬁ‘ﬁP%gbf @rfé%xﬁfé@&&?ﬁa’f&@ td the GREAEL g(ﬁ%'bgéi'vaﬂ% géé&gasp)\’in the level

use o réporter or resi stance gene
of propatn ted/or pROAIpiodie fimasa QASistm’egieneStSphclﬁemy)rdfm togthn ability to

1nh1b1L{]}]%|§%g§tt %ggtw(l é\)(ljtrrgﬂﬁ?eét eg‘gqcént haﬁg%ées( ?313‘2 ﬂ( g’b«teagonsequences of
inhibiflb 64 &r‘écﬂﬁ?ﬁe& S amiBlidy m@s&%%i:%@ﬁ&wé Bf Ll %él?&%’%@amsm or

(CAT), green fluorescent protein hor ser adi sh
by biqshemicablgsleniquarpych asiRN A@plagen bkmlzatmmmqlme piotachias,éNorthern

oct o nt has derivativ
nybriqigPhi oGt R riat b BT abreoarRar o o Bl e anivoay
bindirdgh 8fizye@lirfked i MuibdAR bRaP (E]LISA') | Westerd! lﬁ@tﬂﬁg | dioimmunoassay
chl or anpheni col ent anmyci n, cin, kanamycin,
(RIA)} ptheliyBIneassiss, ﬁ@g ﬁ@ﬁl@@@m@mg@t@d ni/ 1 apalysin (FAfGS o pe RNA-
medla?@qpﬁlgitfo%qx %l c'eln Fmpglo\gﬁgl')e(:% isul, %%n??%a%@sm%qg ?&Vte%%h@y assayed by
use ofthatepontaroe dmgiegsteﬁce(gene ihioe pnotuin phh)kiﬁdft i$ sasfly @sdagéd. t @A reporter

33 90% 95% % d t |
genes {R e RSP BUO SR BT b0 A S DGURE PReRPBAEFCHAD) s
galactgéié@s% (Ech)nb&Q Eﬁgoﬁﬁfd%e' @U@n&ﬂl}f&&%Em% %%ty"i’t;atngferase gCAT)

adm nistrati on”of dsRNA may 't esu I br'tion
green fletebeant prodein (GFRP)o homsehdish perogidasafHRBabicifoH8e (IZ(D)Z(qnopahne

symihad (Y QRT E1arrs oY SRNRRLETherE0s, Multplaseggipble markers

are avBilldblé fhiafitdndér rédi@tbiiteSo Bfnpicilih hibdBTciAt ch'lJiﬁmPﬁéiﬁJ:ol (gentamycm
accurul ati on of OASlI target nmRNAor translation of

hygromypigekanspylch Fncomaycih nesthaiysiate, mh@p@ﬂoﬁh@pmpyromycm and
tetracyc'i]ilﬂl bi tion maybe determ ned by assessing the anount of
ene product in the cell: nRNA may be detected with a
hEbpendlurZ@din hie agsag hgahiitdtiigoBhe uﬁlb&@ﬁdf@ené expiressivd allows one to
out side the region used for the inh

determype, p degrse pLEdEtigaphich is greaipsthan ég%, 3%, V50%, 9 %, 90%, 95% or 99% as

compared to a cell not treated according to the present invention. Lower doses of injected

material and longer times after administration of dsRINA may result in inhibition in a smaller

fraction of cells (e.g., at least 10%, 20%, 50%, 75%, 90%, or 95% of targeted cells).
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pol ypeptide may be detected with an antibody raised
agai nst the pol ypepti de sequence of that region. The
WORRASB2E oNpri se one or nore strands of pol yneeT/Bsm04/035284

r.i bonu ide. It ma i nc di fications to.either
QuaniBSTHEO 8L o5 ettt sk B EHE Sy TRk Bt G0ert O BpTIEm at the
level %Hﬂhﬁlﬁh&h@f ongs Qi}g&'rﬁﬁ}lﬁrorﬂaﬂg@ﬂ&%omAS Neﬁ'ﬁé'prcﬁ% As an

be nodified to rnclude at | east one of a nitrogen
exampir: tl;@: bfﬁsprenhyépémbanm mppb¢ féteaminehby assesRing the amoumroef gene

o RS S b oSSBT SRR o B o

sequeﬁéegrﬂfﬂéléérﬁle Wedish ubedl fe1etne it ebrd iofisi M endell ROVA St trdd S8R
be nodified to block the activity of adenosi ne

polypqemmmslee derpetedrensh peansibody caiscdegaipsiihe palypsptisie sguence of that
artial/total organic synthesis, any nodified
‘i bonucl eoti de can be introduced by in vitro enzynatic

OIThe ROBAGy B gh@ésme or Thse d@attils &f pbiyadest ﬁEdnﬂ@IeUﬁ@e It may
may be fornmed by a single self-conplenentary

mcluc@tm%fhﬁ%m@ melti@hfhe@hemwuma@kbwa% thwleealspe Yor example,

e TRLLRP R Rl BN B o555 e Sl

nitrogah bowafug @textataym OMoﬂtﬁdaﬁé\xﬁ in@RIGA sRmtue etiaychel thl,lorblﬂ ghaliow specific
_doseg_ (e. %él\e at, | east 5, 10, 100, 500 or 1000 copies

genetigaphibibion Jhile A@idHIec SrPiEhRUHC FRPUISe AR SORRG OTFRIPTES WGl is generated

by dsl@lf\IfAe qlikfi é 'T)Qbé%'l{lé}p&* mb@¥Bd tﬂﬂ%@?th@%)ftl\ﬂ{gﬁ&f ABEIHRS dthminase.

for speC| i'c appli‘cations.
RNA pey be poelusgkeaizymaticallytdrdty padell/boal degansesymersis sany modified

rbon 35038 BE F4,PAgERatRY 1 IO v HbS REGRERR P Mg o

NyGE aeht6sraRRY @f}ﬁ&ﬁralxﬂmd ofthed By 8 s gretslem&oﬁfplénlienary RNA
QASI target gene are préeferred for inhibition

strands@qwe m@elglemmtary ROE\ strands , R duplexnformatiog rszi}hl@ﬁ mitpdgdeither

1n81de fog s%(f?entg ?e RW By Eg 11%1;?110r géd %gau gaﬁgoglgt \ggrépl ﬁow%gehvery of at

least (ﬁi@tcbﬁj/ pactelly Higlﬁ’fh*@ﬁ&@ (e.8pelehs Gn 1@n@0230033MO00 copies per cell) of
al gorithms known in the art (see G i bskov and

doublpystyande satesiad may odcldmers effectipe prﬁ@lpltlolgtlgwm dpsesnay glso be useful for
spec1ﬁ1ﬂ)gilg{t gm %blﬁbﬁ ﬁ%eé&%{:g 2k 1@‘1‘3 tﬁ %derbg ﬁegl%es corresponding

ence between e nuc de seq ences
to the kdytplefc mg1maﬁthb BNA hre tSGaeted for\mhemdmhlbaioglor ithm as

emented in t ESTFI T sof t ware
d ?qnti}gl.ngﬁé%ué[%ﬂi?f‘eseguencemﬁ?e%% 1o ¥ pert 08 SbURERS1 target gene
are prEfRR8A ks iHANRIBh! REAGQMRLes FE AlsBftiohs) %@leﬁgr{é’ afdl éiﬁ@l‘é%omt

identity, or even 100% sequence identity, betweeR the
mutauomh rddativerty tiRNArgehstquénse pmythieadfeofive foe inbitgiion. dhystsegeamee identity

may oAl SiseiEapt FUEPF DRk ey e 58 P e & Gee

GribsBRRAIME etduR] Sédhefcaddi @isrityh Btodktoh Plesed 1091 farfdQetdréites cited
of the OASI t ar get ne transcript (e. 1g 400 ni M
thereiplanyd caleg art-mg me@gﬂléfemncqbwgrﬂoe mgglegfidpssguenoes by, for
exam@% tﬁ:l rr 1%031‘[911?1 elfn édl 18 ]QQ/Tﬁpﬁ”Sslalft%}e rogram
eng en |ca nuc otl

e e sequences nm

using defaalt phnam‘eters?@ g ,HOanél@Ey 0PWikconélfl GenetiO0ompsay. GRPYGreater than
., seguence i.dentity between the RNA and tngg OASl. ta %%et
90% sg%wéw? Wepiw: ?refa(&m 180Porsgaysinge tdertity; priwpsndtle fphibitory RNA and the

port1oh ¥ ﬁfétG)Rgl tal B4 %efié"i? g@%ﬁ’&ﬁ A1RAMEVEDEMEHYARE ASROSS the RNA may

eing able to to
be deﬁned functionally as a nucleotide sequence that is capable of hybridizing with a portion of

the OASTI target gene transcript (e.g., 400 mM NaCl, 40 mM PIPES pH 6.4, 1 mM EDTA, 50°C

region).
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sequence variations that m ght be expected due to
genetic nutation, strain polynorphism or evolutionary
walwsogaeee. OAS RNA may be synt hesi zed ei t her PETIUS2000035284

or 70 RSl T R ARR R Eeg B WAFEED T ool e ot
nuc1e&ﬂie>é€&1rea§& BATHOR (LR d5 fs@rléd ap6,S00RE UM bhdas Vi vo or in
For transcrlptlon fronla transgene in vivo or

arlu0@% pcwc@ldentdm;hew theaRNdgi zﬁhm@ﬁSﬂ é@‘gdrge(le isgnat required to
ot er

practi G B Prsbt ifR0RS e 2os BRAS G B GRS o W ahig to tolerate

sequehdtey ot thatHighObe Sipeated dle tol AR hlt@AoBYraf€olymorphism, or
targeted by specific transcription in an organ,

evolutionsgydivergenese| | type; stinulation of an environnent al

i,nf.ecti st.re rature,
PR R i e vmlt R e i £ B8 iR R s Ay polymerase
of the@bll tnageNalifp rafdcabtion B0EvVEor 3baed RNRA W msias@edsSbd®ed for
or may not be pol yadenyl ated; the RNA strands may or
transcﬁﬁﬁlomm\’lb@ Oli:laﬁa%‘l) g Oéﬁrabﬁﬂﬁgon framod transgetiedn yivg or an expression

I
consuﬁ(?ﬂ XE%%%&S{]I%PW% ﬁrgﬁlzoit/%ha{bihﬁ{e )%ﬁ%cﬁf‘ﬁgﬁ‘{eg&e gl%f, atd Mt ceptor,
polyacﬂmamaalbn))nhaﬁbé osadtte traneaidt Ith’erENA'Ehmd:ﬂ‘d@\sﬂﬁm,dsb énhlbltlon may be
nt hesj zed by a cellular RNA poly rﬁsr ase or
targelg lé% %@WH%WH’E&%@S‘{% opcell type; Sﬁimul%xﬂ@)of 2Fhe
env1rc£1%ge\f\1n?ﬂ ?%Iﬂf(g%g& Qer@ﬁol‘? @tr@@éﬁfeﬁﬁ)%faﬁﬁe Cc‘ii@ﬁicray ﬁltdu@ér and/or
enginderifi@8rad&Fiptibn iltl@dd\&ﬁqpnﬁ:n% Stagd o agn’ﬂhdSRB'Mtl’@Q&s mam dr may not be

h f dth
polyadengiiel, Ha 0GR Sphhdsiiay OrSLid pritr S R fsiatorkini s
polyp?ﬁﬂe%? a@é[l’sftiaﬁglaﬁéﬁa‘l’% beRath) RN Bk b Rhémically B?e&‘%ﬂa{lcally
or exanple, RNA canB urified froma mxture

synthesjzed @ym@nawrtantoan%@ﬂ m@mon@rTheeIﬂﬂ A mqo'rt@cﬂypthemﬁbby a cellular RNA

oL PO RS IO o 2, SEOLARpgrypeionor

an exl:&esm‘idml dousmak al&llﬁlbfvlnﬁﬁf($e©ﬂN®®7®20ﬂ& . SSBASNINS,393,874, 5,698,425,
rocessin The RNA nmay be dried for stora e or

5,7 126?%2%% Uy Anchin S04 % 0 dht raferesies orisd RPN Hﬁyn%ilyslzed
e e
into tlrdal detic Fbyexanipl€) RNAdan bé purifive forh b nfiktuee by extraction with a solvent or

i ntracel |l ul arl : or introduced extracellularly into a .
resin, 8%13\9}&159“01?’ r“rkeéPrQ%/ﬁchF%% gﬁ‘é‘@éogf? I’t%‘é’n&’?”il?ﬂﬂna?{l?%ﬁ% grlictpatively,
the RI@A%W B lsed %t‘h%%%%f?ﬁrﬁhﬁﬁbf pOifidHAYn '@@axl'd?& !Id%géé‘-‘cﬁfé tQ ¥ample

bat h I'ng an organlsnlln a solution contalnlng th
procesvmghda@ RMoA nydde dried fodueragoer dissolveddn e a@mpumolutmcgl GFhe

the organi s
solutigp ey oyl AR SR s oo TP e T e R sepftion pfg auples
strandgas food is engineered to express the RNA, then fed to
the organismto be affected. For exanple, the RNA

bBNSpmay be daertly ntrpdunsd i the oslldke- Wﬁ?ceé]éﬂ?@]é’%éirllémdu)‘%’«‘d
extrac?ﬂghﬁf Fr{ug g ﬁé\ﬁ’gﬁ ﬁ@%@l?tfaltsﬁ alz%l@tt g algc%hl on Ol a%lscﬁ%afn?ﬁﬁ qﬂfroduced

orallytdr&nz@l lsnintro®ived bg dhthirgd doetgarddm iima saldtiei coantainmigehc RNA. Methods
for. examle, inject] irectly to the cell

for OI%HH%QS@JF%\%WPM% ApehmRi g t h%%@At‘ﬁléh @P&&E the Qrepigm agssiell as

engm&?edi %@(@ﬁﬁ%ﬁl&n PEpRids Y mya &4 fobll 'iscéﬂg?ﬁée% toeRfress the RNA,
bl o syst m and the cerebrospinal

then fed to the organism to be affected. For example, the RNA may be sprayed onto a plant or a

plant may be genetically engineered to express the RNA in an amount sufficient to kill some or
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fluid are sites where the RNA may be introduced. A
transgeni ¢ organi smthat expresses RNA froma

WO e@soi4z@ant construct may be produced by i ntrpdnUsI0g4/035284
the construct into a zzrgote, an enbrdgoni c stemcell

all of mpathegsnapwmip infess thenlae Physies medipds of firqdacing nucleic acids, for
ity . ohe! o]

x5 QP56 28509 BRTISTon B RRUERNRA il L ARG Moy s e

used. Vagduddrmir egtrivascuRiNAircilatidg titdosd aylymdhtsystb@sarebthe c@dbrospinal

. by the RNA, soaking. the cell or organismin a_sol ution
fluid ag¢ sifqsevhrrgihc &NAmay b aﬁmdgf%rf{ BRISUENP ORRRPRMELCDResses RNA

t ' ]
fom ¢ P TR a Rt RE PEPGuPot &l BrolRAR i SonPapt Ry Eecte on
embryonicrstehu c¢ll, on awdthamuesipotesisied de vrisitom e apprapridteorgetibm.
Bt f ey nnSioaRi o o] ROHe Hrd P a Sfiion containing
the RNA! RGN By Pafilcfes A6l EHed b tANA, SKiiANY B Tor Gifdlsm in a
as lipidnediated carrier transport, chem cal -nedi ated _
solutidmr afithp BNA, os debtreramingifieail pleospinss @) thapdesehes ofitheRNA. A viral

constrygl el ARER G GTTE. LB P B e B Hegh e i L PO of an
expreS3IYRRAGTIRNAS HeRKE aRY trhf@rif@dd of INABRESIANIARE bfiftesfon construct.

the dupl ex strands, stabilize the anneal ed strands, or o
Other prethnds knewn iimihe et der infradusiing wela¢ agifeto eetly say Pervsed, Faeh as lipid-
. present .i nventi.on . be | on r a _C t .
e P R S PS5 531 P RROEL by e e
Thus the RO fiay & tintfdiRcédalumg With @6mponentsiiat peifodd wat i@ mods of the
o.test samples or subjects. Preferred ,con%gnent
?

RNA t S
followsggpaqtiviegsratanceriNG upkake Oy éhe oell PioPsDRSaling pighe €xplen strands,
1 < s [ i ons
s LUk ANl SPoBe kbR L3NS SRLEAGE,
SUh¢ pirekent imjertidri may bt nesl sdore aras s compbecht ©6a &itihawihg at least one

ot th e e 05 2 08 R S B oo S HAER sl

or subfielsl \rbfeRed cofpSehisARStha ISRRARASLhM thafteRlotdiBSE&Riction of
of RNA (i.e., dsRNA at half the nolar concentration of

the dsRING\. Siuply b &itsnayaalspsipclufiimsenctions toallove abess of iedat tegramtice the

adult are given as rough approxi mati ons based on

mventiiivcentration of RNA in the injected material

( SeitdbIRnpsbtibh Bk Rtahd eindfudie®E0 Semslsabdbividan ARehge of 0.5x10° to

i,nj ection volune (estimated from visible displacenment
1.0x1Qtmelgeules ofdRNA. Forjcomtparsnns oAsense. ankipense,angfdsRNA activities,
infecFy B Fomp Bl ifh LAk Bl oA OV TEe ERICR B AIEY oA concentraion
of the siddld stxandd)o Nubhtheandfinsksaaesinjeeted pesaduitchre pivea ysemgh

di scl osed herein, OASlI inhibitors of the present
apProXIRAARY RATCH PR ETICRRII RIS o R e gy 6?564 W@&@féé%m?tﬁgﬁom
ethididh %rﬁﬁgﬁ Shainkfg)ld %ﬁ&&% Joﬁ%&%e@ﬁ’m%@'ﬁo%@ﬁib%&éﬁﬁ%&ﬁt at the site

or 1 n decreasing one or nore of OASI 's biol ogical
of injeation)viA vasability of sedterady fddd in imgectibn mpluett tetweanzipdividugl animals is

'biCt ivity; interaction with single stranded RNA,

PossIb&nfi gurati ons; and 54binding to other proteins such

ProteifSartdePsiipdptidesC Vi rus NS5A or a fragment thereof. A
variety of nethods are readily available in the art b

vt @it oretoghe antisensa malesiesra Fibopyoigsclesslhagin, OAS] rhibitors

of the present invention also include proteins or polypeptides that are effective in either reducing

OAS1 gene expression or in decreasing one or more of OAS1’s biological activities, including

but not limited to enzymatic activity; interaction with single stranded RNA, configurations; and
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experinmentation, rapidly identify such QAS|
inhibitors. The present invention is not limted by
wo b@soal4sboW ng exenpl ary net hodol ogi es. Lit er aP@r/@S1084/035284
. available to the skilled artisan that describes )
bindipgHortReL PEYFINg é‘i“g@ts iH‘F@a%ﬁ*ﬁﬁ AHEs PPrAGT gritement fgﬁﬁp& 4 variety of
| A6 RAdilPARi1afIE Y BRGH By Wwinbh HeGk1e8 brtfthn t i
memﬂgcro%?c}hggi ca Ref/hl ews %:194@16%5 e1995, T ’orhi)oc;l gtr%%}me
experimentationbsapiddy steatifysuciS0S Inebibuds. iThe predent itwentian és moolimited by
imted to, physical. nethods such as, e.g., protein
the fo, PWF%WHIBH?%&!EI’GBP%W affinity blotting,
| THIAARE RCRIIARE tPihe 3kTcd bABSE tHaPddsBEIbASURSIs BPdetecting and
| i brary-based nethods such as, e.g., protein probing,
analyphg gmtelh-ppdtein intechctionns-. Reviendd ¢e Phigitkygt alQtMierobidogiodlskeviews

9.9 {3 1B g porites Maeng RO ohe B ot BES0E L gre not limited to
physi&ﬂltn_{eﬂgﬁg lsGeESHPREE PRASIA affﬁﬁtﬁdﬂ%ﬁﬁo?ﬁﬁﬁﬁhﬂﬁﬁﬁy@%tﬁngnd

_ unl i nked nonconpl enmentation. Exenplary nmethods are _
immugepreripitesipni andfopess flimkinges ayell asdiboany-baspdencthods sgelsks, e.g., protein

dnhibitors may, be identified through. biological
probibg? Shikel iptal B RRARAFY skiep e Pl Saiel Bl nheiemptoved o
identiBeproRei pidicin GRS apti s ehdluddgbnatiP R lod®suchi B e ¥f &ftragenic
potential inhibitor proteins. Biological screenin

suppregspRotiithsgr dathalicfeets andignlinked pangomupdement oy iE}(emp?ary methods are
' described in,. for exanple, Vidal et
desc“ﬁé’?&!}p%ttg?‘{ il bt 27(4): 919- 29, 1999;
Fledative@ASH intibiddrs m@ube idetiified Brompk bivbadical S¢rednigasd6)s that rely

N T T
proteird- BilogicAl scPebnidQRdn R0 dRc @B thObani¥s Gﬂ-hg?tii% technologies,” are

1
I ncor porated herein by reference.” The two-hy
described mefor egample\ddall eb gly Nl Avéls Hepl 5D D109 £409¢ Fredenekson, R.M.,

ISt ng,t ibrarjes faor S| hi ndj n

Curr. ?{38% foﬁ%chfz%;?ﬁhgé- i iS'b 125 ajﬂﬂ’%ﬁé’r Iiﬂ"ésgpllrnﬁ%lO%ChnOl. 8(5):561-68,
1997;ta@ el B1L.AY A6 WNuE. LeadCHQt IS A®EN000 L0t 9dEtegett §f which is
_ protein-protein interactions by virtue of increases in
incorporatedeareipbyanpfesmce.eport er genes. The systemrelies on

t f h L te- Lfic tr riptional { o) .

b R ORI g i
target@DIN A HbiadiBs @A S bihti g PNABING ctiad avitdahibiiotygpragdried. Mehe two-

activation domain to the specific genes to be

hybri¢, R sageenpie mgthed that dptectspERieiarProtsin jpteragtions by virtue of increases
' bl | ti e ¢ . o
G A0 st 1o PPAin S ot B! e Spehe ai¥riptiona
activahms hawaet 4 DIV Adbimeling dentaboartd 4 oascoptianet aciivatiorndoreainh@he DNA-

. ..domain. Furthernpre, these t donmi ns be brough
bindif Bt e B EE B op AR LN SBPRe EeRe i b Pl Bcause of
the mb¥RaiHa@ire b P arkdfiflicHae fotivatdrd) @hd DRASKihiR BN may be severed
machi nery. Thus, two hybrids are constructed to create

covalentky frasm itherfsansenpiional actifatidn dosnaimpiithpet, logs of activifieofsather domain.

rurc G55 34t Sk B P BRI UAL AE Lt 2o RO oBl A Rein consacts

betwdall Bt Protdifeunralagidtto theSrpk&ditRealyadhlveer§. USIn@Ntwes hybrids are
transcriptional  activation domain with a library

of
constiyeigt &0 preatsa fHuttipnalipiens Thediral hybridore. vBE Raibsopfigs Bha t
o 01y TRl AQUEH B T i
the taigegisaeited bytiel fusion b¥atramsariptional activation domain with a library of

proteins or polypeptides. Interaction between the bait protein and a member of the target library
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domai n and the consequent up-regul ation of reporter
gene expression. A variety of two-hybrid based systens
wae@savees able to the skilled artisan that ITDSI’CT/USZOO4/035284

co nly enpl o t ast Gal . .coli_ LexA.
resultERUAD B UG B MBI Ty ied foraaip aad thecmacrint el 8 aon
domaﬁ'aﬂ@'tﬁé‘coﬁbédﬁ%n%ﬁre‘gﬁﬁﬁ@&&f II% bx@é} en@@%irgs%{dnon donai n.

., Proc. S. A 55:9578-82,
19%ne®adfﬁwn heybrid [based@gd;tbms SteEa@aﬂz&»l@to the sigiiledeantiserethet most

commpaly A58 ST 18 YR 94 Py ool Ll DRy Ping e foghingBD) and the
yeast é;%ﬁ?or h@ﬂi@?ﬁ%ﬁleyyﬁ% VERPk 4R rif RMEBackiRatidif®rhdif. EhietQk hl., Proc.

Z gene as well as sel ectabl e yeast genes such as
Natl. A{tc@sSanUS_xEL&’ 9578e82d 4 9%, Dllton Rialu Gell(G86YM e, 1992; Durfee et al.,

Gene 303 555 SR s PR BRESBY B. o 22

32, ldQBbC%Eﬂn@&lly Ssddassbrter gavaihalcathe B, &&‘twa@ztgeﬁwdwwahagselectable
t he screeni ng for interacti ng rote I NS may

yeast genes onahers HI8P cud AELButhiskds @rpeliprentlanian 34@{244t5a41§t £989; Durfee,

sbu%%%r%lg%eg\éoggé go su%;bae A\qr‘fa t‘}agl agfl agpv %)gega‘%am {1%ran&1§lreadﬂy
availabldAn SIRCAIEARA tivt ﬂﬁﬁd’o&t@dm@&hﬁhfbr:ﬁﬁm@@@tblﬁs M@y b8 peffoshed through

. bait proteins include either the full-length OAS

routing e¥PEIREIEIONy agnent s t hereof . Plasmid vectors, such

a .

oSty PRI PO SR QRS BRIy bo dsincd
basedtoa thd@ASA ﬂ)NArse@mdcemy:sdm&addﬂtem aeﬂEQrI@nN@ukgn Such bait proteins

. i al , e.d. t Palo Alto, CA),

nud e B B O RSBl e B a6
Oﬁiasmﬁ‘@e%?or@'sﬁmsd[);gi llFbea[nWﬂASZhF fbf‘plfef)ﬁ‘ﬁ?g @)PLS'I Hit
of cDNAs with bi ndi domai ns as LexA

consn&ﬂs 4Bbfarges dipearics axs Iyadlmlaﬂahih tobtihc ertisamfnd ey br: @b@med from such

ntlonma al tern t|f|e thro
commgfetfioleds A7 ¥ 27 CUFRR AR Ak P e SR
Strata éh% @a ToliQIC Metmetd ﬁlgsnﬂﬂ%&bﬂ-ﬂéhﬁit thhnLﬁ’drﬁé ﬁﬁ;lanff%DNAs with the
hr ough t he protein affinity chromatography
DNA-pindingrdmeiys a9 leyd eidapbBRaisspestibelyt est ed as potenti al
OAR o 1 1
speC| f 4 ?cg{se rﬁ?hegﬁ%éﬁ?]ax%ﬁ{b\%ﬁ#léfﬁte?% twefé{)va Qﬁt ffela(ﬁnrough one of
the p}nwlalcm\badchemiqal setholieavailabla iis theiagk ibﬁtlditeotugqﬁhteﬁﬁprotem
e.g., Sepharose beads. The preparation of protein
mtera%tqusm ty colums is described in, for exanple,
tedl affiiiy chrdmald tﬂéd%l /1e3@ corhB&und tested
aggﬁégﬁ%slg%& afl k/bt hglgsg“é%? v 4%0 ? 1.StObe oS
as pot@gidl QASlainbbitoshay be idgntiffed Mlﬂu@oﬁhble spvifiofetention to OAS1

| | ul t d thy t he, CAS
when Eqrip P o oy BRI G Sl P B PR A2 £ pharose
beads Obib pifﬂphllaubﬁ oS PREdih bty Xofugimid@stcibslan, 108 Wk &aple, Beeckmans et

conditions while the majority of cellular proteins

al., Euj [, \Bigrher. {1 2A1ghd.t1881.cofl Enrmosiet Al . gthods Enzimoy 205:24-45, 1991.
Cell 1 sa{) ! el rﬂglm t1hQ ﬁul?%o%aﬁ?mgﬁt%?ﬁélﬂﬁaﬂ &{1‘, :H%g{ls gnégl?e V%%%%g tié{b%%ﬁ the

1 ons

OAS lvuffifmtys oslinuin @@cdemy ha\ﬁﬂg f Bigh AfERE) for DA SSIORHI be specifically retained
enbodi nents, it pmay be preferred to radi gl abel the
under degpsalt pondationsgviledBa raingity pcalplpa peoteias Wil nesy thaqugh the colurn.

Such higf Ay RGtel Enay be eluted from the immobilized OAS1 under conditions of high-

salt, with chaotropic solvents or with sodium dodecyl sulfate (SDS). In some embodiments, it

may be preferred to radiolabel the cells prior to preparing the lysate as an aid in identifying the
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560AS|I specific binding proteins. Mthods for
radi ol abeling mammal i an cells are well known in the
W(arzdosmmzlzare provided, e.g., in Sopta et al, JPCBUS1004/035284

Chem_, 2(5(.3: 10353- 60, 1985 Sui t ah] e QAS| rotflns for )
OAS hsirecHictyn ﬁgerfsaéﬁ% Mg dsiey gl PR & I aggrwell known in
t RERtdvifed 9 oPSI Shta AR \riesRLEOT0PR-6V)
he arg%lf)%/opﬁ ate a?fgl %l{‘t‘% ?e@alqhg %%Z éefarrpFe, t he O&% >

nmegipitblele ORI dproteidstfer affidity ghroegtapnafhyrma het fasdai toragprotein or
S-transferase. (GST) which faC|I|tate t he adsgrption
Polypgpiqe 18 PRI FANLPHAIGRHOR PR B ARRTBRRALS IR dosl) Lpfsample, the OASI
cDNma&l%e%seélto theEB8Bg @ggléﬂ%fog%iut;t%ﬁ% e PhrhRipat '(@rgll“)(wglch facilitates

fusion proteins may inclu protein A which can

the aqsqmtlbn ef fusmnqnbﬁfvmssto platathinge- amsmgﬂwbmﬂ iSmidh et al Gene 67:31-40,

1988. p‘ﬁt Ii(l)l?tlés %%.1 Co Lol ol ngxﬁgﬁ%pmq %%ﬁ}c‘@g emuﬁl@]eﬂgn columns

bearifl RirBhddgloMlif fG %ﬁgolﬁﬁlcﬁﬁg -bdrt8Hin8Hep8&dsNWhieR @B@b@gﬁ}ﬁlﬁed on
amnyl ose; %pd di’hydr of ol at e reductase, which can

colummgrhieptingNG s thema oseebmdleg pmt@mwhlctm@n beqelmﬂedrcyl neags containing

amylcfss%at %bdﬂ? c{rr(étroé:%(% Iéeg cﬁcg ca{l ﬁsp § %%élgrsnlfe trF)ﬁ ¢ E0l0fns. One

exemphfy tag Bﬂlﬁab‘lld fou &d}ﬁ@ﬁﬂidﬁtdf AS ( f[i@ion%ﬁaﬂeﬁhs thatdl ibsented herein is the
nmonocl gnal antj bodies are readily available and from

ePitoRgHioE Freanflpanae visus hgmagehtinin (AN 23Rt whyf B@nsial@palra@abodles are

e SR R BESO AR A BB BBk
SIBSJtpmk ;tm:ary smmugmtanmamtarcoas b ety c()lﬁﬂ,‘ﬁ n%(%)ldentlﬁed after

| di ol abel [ h
subjeciing i SHS pofyagy s o sledferorag (SRSSAE. Pt dheraretls ar
radlolg@%d (@Sofr 'rtrd;ﬂhE %réﬁgﬂaﬂgﬁlof RN W alel and'BEAS tﬂbﬁ%}x tﬁ%_ Ejeﬁfﬂ 1t affinity column,

) . ] e detected by autoradi ogra
proteinsibmting lyigloafiaiag s §4S If inay be dedéata! yr zmt@adlegrmdw. e identity of OAS1

.det.er.m ned.b rotein sequencing technig .that. are .
specif it PR R B PR SN pro el &R PEhp ECaiae gt ot readily
availayRitD ewSskillell artiRhn, 8hoh as@l&ﬁm ret al., B¥8chemistry, The

Benj am n/ Cunmi ngs Publ i shi ng Conpany, Inc., 1990,

Benjapyin/Cgmnyings Rublishing/pmpanyelicThe90: ppd66:{70i nvent i on’ al so
small nol ecul e OASI inhibitors that may be
Smallﬂ(élggelcﬁlgi dentified through routine application of

hiTgie pid3etugveatibn a6 @ﬁﬁhd@ sl Sol8@ilH OS] aahibRors that may be readily
Revi ewed by  Persidis, . .Nature Biotechn

I
identigied §youg roxt@l@fsapphﬁ%lwf éshsthersebpl Soyecpias Zﬁog%nﬁﬁ@gelogles
Revieh88 Bﬁ Bk ﬂl'lse re%}}fg{zlfno?%?z 8d89"1 561 }E'QS ﬂ{eﬂluﬁ@ %enerally refer

conpounds suc as snma or t'her apeut
to thop@teelntqhagles tht$emit hlmjlmpmlgaﬁsmpg cofylsad aingounds) andh asrsglab]fmolecules,

st .t n of positive . signa
for B RatealifonTES Tisodoogy mpRBs ROt B EEE ot P deterial,
detectorbof pokRe kighals Gh& BérPEEt4RANDNTALAI S uEB hidthodSlopil @ncmde eg.,
nol ecul es as well as cell-based systens such as the
robotic\serehying tagheglegewsiaesdvblpawleciled@s avell aabell-based systernesych as the
.cel Lne-. d S,met hods are avail abl e t hat
Wo—h%é%«i%s%en{a PgS%n?%dZ]i%rdegggsag °0F mani pul ati on and cli ni cal
r & exrucef efl linehasclcl TS Rfetidda bretatlibletiabbéhefit 66hl tHbidkase of
context _as opposed to in solution. Lead conpounds may
mamwéatwa@ﬁ@ ichnigd rolexance o PisReians thas PCFUE VLR PRI[ular coptext as
oppos%{l1 F PRI LRRL §8hd dg Hﬂ& [ ?Ae‘ﬁtlﬁ@% @Bﬁﬁ’éo@ﬁ%&t‘?on of radioactivity or
uorescence or [u nescen e as read-outs
through optical assays that rely on absorbance, fluorescence or luminescence as read-outs. See,

e.g., Gonzalez et al., Curr. Opin. Biotechnol. 9(6):624-31, 1998, incorporated herein by
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e.g., Gonzalez et al., Curr. Opin. Biotechnol.
9(6):624-31, 1998, incorporated herein by 57reference.
woil®sowtsbodol ogy nmay be enpl oyed, e.g. ; t 0 screenuUimng/035284
~ 'l ead conpounds that block one of OAS 's biol ogical
referefiesi viti es. By this nethod, OAS protein may be
o el .
L HSHATRLGRL PP IORIELL S BAAESTLRR AR GO Bk n
of OASibsnbibh)gmat amivitieg. Blyrtbliswhethed, QA profeimaants immymégresipitated

contacted with the i 0 ci pitated roteln and
from ﬁﬁlé IPYeETRS the peofein adpp %ﬂ‘ﬁg\tﬁi}é ofn ey PR EHINS PpFobotic
screel‘ﬁﬁg eﬁﬁﬁﬂ@uaﬁ &t gtfrﬁ}')&ﬁgi’ oy t@%ﬁle doRfabiel WSl ﬁ?gxun?%remguated

ecul es or conpounds er antisense nol ecu
protemmbdﬂ}mﬁﬁ:ct@(f@lbhtﬂsfsccanpﬂtmd opéphSdes, anti bodi es and/ or

( Lecul es, that are
SHIAUES ﬁg—ﬁet hods descri bed

h %@& fhoMculék 8r E&ﬁmuﬂag e\ﬁhétﬁb'i‘tanﬁsreﬁseolhbﬁﬁ%§§r AHyhRE pf%otems

in the art, my further characterized in a variet

and/oopeptldewanhbpdlaand{cxr@namﬁy fraguionts casinatlimotecidds, et arp 1dent1ﬁed
|1 tYeib 9 i.nhi

cither BB g hot deBgeeierih B VR s e e Sryige avaiable in

the arf , Wi dy e fuftBérashhrab RRri O inEXPFREEST iR KM, B 0kvE ah®@Ws vit¥\Ghimal model
inhibitors of the present invention are effective in

assay SEHees iy tmspbﬂét%ﬁ@ @@gblé A \asne exprersion arfiolpgiealestivity. As
dlscuésgaﬁ?ed ar{ell%yr?ﬁ 048 sé%g Sfoﬁ ;B ?ﬂ bElclgﬁl ks oeflgﬁ © present

inventiod aﬂaldffebtsve itaatlictat @ASASkpressivnleteds. STHRY the@rése st iadertyon further
adm nistration to ceI s that either exg_r ess end‘&%enous

disclogpgpopoy Rk peamE el lehargsgiyte @sscesabp eHgetiof sprdidae pbgpitors.

of JATF5U ¢

RO Pufor Mol & RNk R PRAR g cxpress
endogehdwc®ABE of that adunmadngo ekpressr(2A by trawsfedtivntof achanAslian cell with a

r_abil, to, respond to I FN i nduction.
reco“%é?%@@ést&fpl??g& P]ilsrtilélchSI enzymatic activity and I FN

| IRERV AT %}M@N‘n‘bﬁzchﬁﬁ will be effe@ﬁveeﬁ&&}%.{c%g tRe enzymatic activity of

descri bed in Eskildsen et al., Nuc. Acid

OAST3ur: Rildp o8OAS | toepondtadFly indugiem Mtthadis of mmumﬁg:ﬁ)é& enzymatic
1980 or at

w5 PR 80 P AR oL RSB con . e

Acids@®s] Tlensss- mB £700B earﬂﬂﬁsﬂééhn&a‘é 516 SRR OA kidls RedIBEB0O7S B0 1980,
a control "antisense" nol ecule known to have no

incorpogaied bgtein Ry refereaeq. bie diRativonpised gighien wrrdidaiel mtiseaseanelgeoule may
] ! i t
be assEé% ?ﬁ%ﬁﬂ ag%ea cg)?gﬁlgsagfl%ﬁéf ﬁ&g%@leggoﬁ@rtg\ﬁg é {?ch substantial
effect mntomsemessmﬁ sibhein abmussterey tdrembmmiahar cedlhar act eri zed
for cacy in.one aof the readily avail able
| ot rscf‘gfeﬁt%%ﬂntraﬁi%m&ﬁ 863# RS CXPETSFIOR Y 1P O gdRPL the

metho‘élﬁ AL Fe@tbARIEAY (REM A GlafictekBed £194ERER QY 3L o of the readily
Vero cells chal I'enged by infection with a tlavivirus,

avaﬂabl@cﬂstabhslwéwguu culiire @s pridlazy ertlcwlitiegnddetsynerss as dseribRdcherein, in

LAY N T -

Pharnled@wtal Qoinbesiadds f or ri bonucl ei ¢ or deoxyri bonucl eic

nucl eot 1 des. ) ) ) )
The antisense oligonucleotides and ribozymes of the present invention can be

synthesized by any method known in the art for ribonucleic or deoxyribonucleic nucleotides.
For example, the oligonucleotides can be prepared using solid-phase synthesis such as in an

Applied Biosystems 380B DNA synthesizer. Final purity of the oligonucleotides is determined
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For exanpl e, the oligonucleotides can be prepared
usi ng solid-phase synthesis such as in an Applied
wdBr@spst4esrs 380B DNA synt hesi zer. Final purityPof/Usive4/035284
_oligonucleotides is determ ned 58as is known in the
as is kapwn ITHE &t | sense ol i gonucl eoti des identified using
t S i I- .
ot PRt RonblFor Y AR 0 A S 4R e ention modulate
tumora®et praifaadsn.alkerpioes phathabeuticahdoarfositiongand mikthoids are provided for

i i nfection, preferabl ayivi.rus, nost ferapbl y HCV
inerfyripEGER BHS PSP A g pHSetieBo B HES, Pectipn
compie B3R (R LARTR Gl IS OFAUSERS dIEBRRCLLIREs idenificd
using fireauetteds qftthe imwvesticni cal conposi ti ons of anti sense

Oolg. ?Wnuclé,gtglt)ri@ggh%a nd rci:eg]gicz: ?@%@ggﬁgﬁ%g{%e t]oggct)nrl]lecleotides and
ribozyR BREMA &t AP RS 1B ASNMRNIL 86nLRFRE bd %ﬁe‘ﬁ‘ﬁre%@tﬁ for

be used in thée method of the present invention:
therapeatiwappdidatidr €T leserpoupadicans eamalsd basssdrie esnethod of the present

. en | the. maceuti cal conpositi.on . for inhibjtin .

imven PR FRETR R TP I L REROIEU Al 3 sy a¢ bifmacentica

comp&iBttor @fhikiting OR8d infREoR M 4 ARSI @ldigRp UE bfBdtivdenmsnt of at least
descri bed above needed for the practice of the

one antisgesetaliganuddeotisiefap defivahed ahoxe aevded Herthe prches ef thp&vention, or a

ﬁagm%@tqﬁergé{ﬁ%%% t8 Iillgveathg Igﬁ’é??fggcz,t a{nﬁ%{#%ﬁﬂ%ﬁﬁ&?ﬁﬁﬁﬁﬁéﬁc&gy

accep e carrier or € conposi
acceptlld dairidrer diluadtal | y, subcutaneously, or parenterally
i ncludi ng .intravenous, .intraarterial, intramuscul ar

i Abe sprEPPYdonsan e administerer SRl aTIbSHARGoElyy fiRagsteraly including
intravifdds iﬁﬁa%lrf%gtip GfkhscRiad iﬁﬂé%:éﬁfoﬂgalfég%nggﬁ%iﬁa%aﬁacdministraﬁon, as well

require arnmaceut | y ac e carriers,
as intrdtHeva rand infasipo verhtiguesed reqitited] d9e abarvmktutmslly apdeptable carriers,

o RSSO R 2Rl S o

solid &9 fuhid Aferd difhchR®r Eddp¥iRatipInSRHAHOS rédbtin g eith ANLAHIVE thgredients
Cattonic l'ipids may al'so be included in the .
of theduvaptisint Cotionio lipisls imaytatsodedh¢lydasiio lteranosiiipngR dacilitate

S L L T
pharnPl@aithl dendRKUNe afiskdrRg. | S neant that the
ol i gonucleotide is biologically active in_the cel

wiRyTPioretivg Expresaibled i meanf that e obigpnucigetids is higlogically active in the
ot GEPHASRTH ] BRI RS HTR by LAY Hhrad v
when Neliveeab® the s¢lbinaneetar as fesoxibetbbkldny. Nioyleastrhgistakeraspravinded by
the art that does not substantially interfere w.t ..
any s GGP BRI et 7 ek oS Dol P et gt pegivity as

describB€n&einl © refers to methods of exposing or delivering
to a cell antisense oligonucleotides whether directly
of‘Contastingthe oell’ riefers/ forra¢thedscafexposimgiondeliveringite a cell antisense

oo R SRR S0 % P B SRR BB bl
oligoR1BaH¢ ¥iO4tiOb LP&T ddlivesct |y or with

The nucleotide sequences of the present invention can be delivered either directly or with
viral or non-viral vectors. When delivered directly the sequences are generally rendered
nuclease resistant. Alternatively, the sequences can be incorporated into expression cassettes or

constructs such that the sequence is expressed in the cell. Generally, the construct contains the
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viral or non-viral vectors. Wen delivered directly
the sequences are generally rendered nucl ease
woemsstEezt . Alternatively, the sequences can bBCT/US2004/035284
incorporated into expreSS|on cassettes or constructs
propekigghla @ﬁ&ﬁe%%ces@@a@ﬁ%f@r fosallowpihe se@igne e {oihgesxprssied m the targeted
1 Ceneral ly, the construct cont ai ns the 59proper
regul atory sequence or pronotor to allow the sequence
t Onbethexpigemsdebtida s¢quentea rageteedly ﬁaeldlehve@l tdeytche be introduced into
ol.i gonuc] e ﬁtlde seqﬁences are read for Pellvery ﬁ (y
cells 48 & the firc SERSIREIET ElePLonpratial. {iign ipesopmes: Ggfipidal polymeric
part1cfE§ aﬁ% fbé&brs 64 REf LOPREALEAR ’knf)%'nﬁ’ fhe dri MRAPBEBSA to deliver the
al polyneric particles, and viral vectors as
ohgonmlebtldfssequermes tretha selk nGhwmethod helected withgerised atledst o the cells to be

T e ST
can be,b@chieﬂfﬁéb? qjiﬁaﬁﬂiinés hl@avllrﬁgcs%kblﬁe nRirkdrD 8n @R Jupfaddifdr Wirkétild8he liposome,

known to those skilled in the art. Localization can be
by haviog umoé@ntdyrecnlspmtheélssuwnﬁgusg)@mtm@t aetls,lbyrhavimg depet associated
. face.for..djrecting,the
in spafl#ﬁ pé‘nglfrg‘ﬁ/ v&]]t}} J@g%we‘c 1% SPF'Cé 1{’ {eggﬂgt @Sﬁ?gﬁﬁlpp?g ,txﬂgal vectors, or the
like. target cells, by having depot associated in spatial
proximty w th the target cells, specific receptor
E 8¢ Areset ipcARAn PXvides Vodels sPEIPTISING PR Expriegsgon augrol sequence
operat@\;egf ﬁHlEed' 0 \fl?é’]&g%ﬁflag&}/dedsgiue\ﬁg&t Hifie ﬁlePﬁfc% . &)@%ent invention
expr essi on Ol "sequence operative In
furthepprogites hbstatllslscleegd ﬁbﬁﬁﬁntalﬁle teh@ryml(eamdl paokarféte cells, which are
present invention further provides host cells,
tranSf%%‘lleélé’l”élH theseoYRCEQSs esmicessélikar yoti ¢ and prokaryoti c

C&ltdrs a‘f‘@kl%%@&ecaﬁlrb%%;lﬁfﬁig\%ﬁ b‘g'rthaset RARA i BfelLf a%d%ﬁould contain all

necessary. Vectors are can be constructed
expressiosdenits hawssany torehive thenidsistbidmscimivnaii rnhea$e|quences Other

expression . el ements, necess 0 .achi ve t he desjred
bene D HER RGBT GR ot At CUGRTEELE i BT E A A hntms for
recov&F ﬁfetcﬁfg'oﬁﬁél&ﬁldéﬁih RUFRrRE (RN tBiaBaHi It sﬁ)eﬁﬂi@ example of such
véctors such as nechanisns for recovery of the

benefisial yentors beevisel ﬁ@ywﬁn be dsedfeitherras plasmids Presdesferephage vectors.

Exam?]%géf %th%r ﬁe)é?oggglglu %ﬁlgehs ggefgef B ﬁ# %ﬂopﬁlar%%g Y. éulgg(f‘l?seg Snd

retrovi@§ds EDNRPYIAGEs, Uipotdhiés. anosivp k@B mbinatibh @ecty8C TAE Sectors can also
i ncl ude viruses such as bact eri ophages, bacul oviruses

contaigirelpraets fov pa ecitherpacaryoticsersucary plés bark 8ysianes. dPpeet ordinary skill
in the faﬁemem T Batd 20 KS&%g&éms %1]%%0}{1 %}%%ﬁx AMiG R RBR! N

s for use ocar yot or eucaryotic
hahat vegtetseas be imdaéedantbi cmﬁs yr Sdsukd by zmytdne odl ratvam/eﬂylof known

methoga PHEEL1hg Aty SUEl FIETHARG CYLs et Baertlly deaemiopd da Sambpaok o al.

Mozec%irl (,Slo;%zgt}i zay%z&y 1eNial @%1@§pﬁ1g\mdfs&ma%rawvmew York, 1989,
hods Within the art. Such net hods can be folnd

1992; greﬁgmdvlel gt aﬂegarnebtelarom@amﬂfaé@d«lmBzalogy, Jobn &Glslyand Sons,

. Cl onj,g: bor at qr y. Manu | d_Sprj ngs rbo . .
Baltingorg B 3955 RS St SoGHe 06 i CREEibar A Tgpor, Mich., 1995,
Vega @«b‘l [ §Bhe RI0EDE0CRA PrebdIA06 WiBdr, Blieh. 0OmDoS; Jeraors W ISemen A

Sons, Baltimore, MD, 1989; Chang et al., Somatic Gene

Molecplpe ré':{pzymg @R@omc@gsﬂzem{ﬁsemﬁjmerwqw}@m Bostgg,d@assvé@&S ;eémnd Gilboa et
al., Bl%é{; nz?éﬁse o Ut %t fg%r@vaen%?lg&ee o e;é%lﬂéaﬁfe 'or Maﬁﬁent transfection,

lipofection, electroporation and 1nfect1on with recombinant viral vectors.

cel

Recombinant methods known in the art can also be used to achieve the antisense
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Mol ecul ar Cl oning Vectors and Their Uses,
Butterworths, Boston, Mass., 1988; and G| boa et al.,
w@r@Feuaes ques 4: 504-12, 1986, and incl ude, fOPCT/US2004/035284
. ...exampl e, stab)e or_ transient transfection, . .
mhlblltli"BgE adarpgimucisicrtd- o‘iL)‘B (CXETBIS VRGPS ReRPINgRniifenpe nucleic acids can
vir.ak: .

b o B R e R A P PR A A mucleic acid
and tieDefote k6 activity.of a target nucleic acid. For exanple,

oSS B DGR B L b BB
transc@pioR oF irﬁlﬁblﬁfonfrdg%nmgﬁ benBUgl ﬁie?@l@crhgclhﬁﬂgs tile E‘egi‘élgésg the ability of

its activity. e present invention also provi _
the caligiblaoldvasé R&ase Ly gbmpyjsing transfentipg arnglliwithi 40 ¢xpression vector comprising

tanscription or..tr ation of an, gen nd ther eby.
a ol R LagRbn lbnBqind BN e Mo P FRIR P Ehetidfirctiplion or
transl@Gén ¥fethe nit¥eis Qbid; @HMdtSindGh tbdt dBMpBEd; AHd BorefdringWhs evel of
an expressi on vector conpri si na'ea? nucleic acid

expregwoueibe QAowith hedewil obteined Fatesenttpl &1 thaebreged ofrthe brst
Compgwscri ption or translation of the nucleic acid;

adm'ni stering a test conpound; and conparing the | evel
Prefe@bd Bxpoemsnen of the OASI with the |l evel obtained with

..acontrol in_the absence of the test conpound. . .

Utilizmeapgthpdydeseaibrg, abee and pthers knewyn Hoths 3tsthe deesentgayention
contefNE ARl oS8 ior o OBk el EnBAEGRRN condi
of gerianaia DN, isolattdrfremmp hivfnag,atition P CBNatindérquas, fovamslifging aakgion of

o SPRTE RAES1R 8 FETL R aEa EFTHS s,

2144200 d40is8 R 13AY 181210451 180141685 (NBRoFL DN 80 54YS 2 P304 2844985,
2135749, 2135978, 2144072, 2144088, '2144116, 2144321,

2156528320595 2r3396G38 Qﬂ@'&@%}ly@m@t%@ (QAS8REQ 1B E239).
O L R T -

PCR bifEdruge a thmg%@mgu&hp&ﬁﬁl%;tﬂme@dm prddbiét thidproesded is hddByed for
presence of PCR buffer and a thernobcycling

the presampepht peiat myméiopaRhg relenpet nudkensidgpesitiowdIn epcapsehogdingent, the
eor 34883505 SRRl ZULALL S DB LAY pais o)

%ns, a sample

n-one e
writteprforh 6t toc3 rli@ttien andoiacluding pusition 2135708 dauseign €y Qe 35749 (mutation
0 rgsingaout 358 basepirs%éqbp) witten fromb5' .

2), 21839% (it oAl 44002 (RERIER Al 2LAA08R (BRtasipa gy 44116 (mutation 6),
or 214489% gﬁl'u%oﬁh’ a&i—?h%%éﬁro& ta&'l%] b9 ﬂ%ﬂﬁﬁgﬁ?& {odlat Q5kh side. In

3), 2144072 (rmutati 4), 2144088 e?rrut atron5),
anoth@rletdiioiémemtyithatainphicér)s, asalesc2ibéd 3dve(imTinbles drand R aamekeniydary of the

approximately 175 bases fl anking the position at each
PCR%‘i%a'é&.S n?%{ﬂ'fa%ﬂ%‘} St ent . the anplicons as
In on%@cgfdrteﬁ%%&@ﬁ&t,l the PaRl (R6dukt ANMsaded f® tBX EoMRdspbndiRd mub®ion by

_ products and correspondi ng prinmers. In one .
treatingr thp amplificeiimaupdrottundeHybrdRateneansitians, wik ay eligdnyeleotide probe

. r b at i [ i-ng t.he e
specif iy 17 SRR I B AR PR SR BR o amenerigition
produtd. tTrefefred loligoamicidotiat pbBepsomiss pariclebidd ssquéte indicated in Table 3

correspondi.ng nutation, and detecting the formation of
belows Yligapyelegtidgeaybgidization to target nucleic acid is described in U.S. Pat.

No. 4,530,901.
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product. Preferred oligonucl eoti de probes conprise a

nucl eoti de sequence indicated in Table 3 bel ow
w@kiogomdes eoti de hybridi zation to target nucl ePCT/a82004/035284

is described in U S. Pat. No. 4,530,901. 61Table 3

Mit ati on SEQ I D NO Probkabd&3uence SEQ ID NO 1

T IO YGAACACETCAGT ( SEQ L DN 12y SEQ T D NO—2

ﬁﬁm%mmmccm (S éb:egeﬁ 5?“%) SEQ ED NO 3

SEQ IDAGHHGACESG] REXGIACEAGE (WBERAICAGCT CAGTSEERQ D NO:42)
TCTCACCCTTTCARGCTGAAAGCAAC (SEQO I D NO 1KY _SEO. 1D NO.S

SEQ IDMASCAACAGT RBEHTGACBRG RSED YD ASCLO 620 IRNWLY)
SEQ B A AR AR R R Bt D RO 1 g IR0 T4
SEQ IR  S=U GTarehECTI TERRGCRGANA GCANET {SBG ITH BIOTES)

is subjected to a plurality of PCR thermcycles to
SEQ P Nthte OASI| GhAAGEHACHETRCABACGAREAGH (TR NO:16)
Tho aral 1+ £ Ao+ 1 o~ A + o " + | + + =l |
SEQ R FFeH zat | gr oMU CRORC AR A LH GF VL FEoidd 0:17)
SEQ P/ RPF7 Speci Tiferd OTCEATAGNREA CRA ABYTEYPCI(SEQIDIN0:18)
products are then detected” The follow ng exanples are
WherédinRer?d € SE6/G,ldnd =GITe but are not to be construed as

The Pé%éﬁ%%r&&%/g%@seg ?s&%ggg%%h#(? %;ﬁ{‘%i& lo?b& thgrrrﬁ)%%l\é\@%' produce

OAS1RRELD M NARYRCARESI fFahE Chdi¥ApiTidadiof pedtRL® are then treated,
relates to screening of DNA fromtwo specific )

under babudlaatm@ndmopatvflgmrsqhg@auclc@d@qm@bq speeifip fprceaplh mugagion. Any
.pther patient gr I.h which repeated exposure to HCV

hybnﬁzsaq{?géﬁ?reuﬁfsea&?glve\ﬁgf&é?{ﬁ&t he exposﬁre does ﬁot result in

The folltfveifg egampldde axentel o Hluswate dudre sof 10 ewoagniedgs limiting of the
_fpat,i ents who have been exposed to other flaviviruses

specification apd, eladep IBBBY ¥3aYwher ei n t he exposure did not
result in infection. Here, two popul ations are
studied: (1) a henophiliac population, chosen with the
criteria of noderate to EXWMBLEgnophilia, and receipt

of concentrated clotti ngﬁggj\&@reﬁtfefore January, 1987,

and (2) an intravenous d popul ation, with a

hi st ory mfepliirRH rePER vRXRY SYREENING 8P GeRvMEEDS®R Of
ot her ri sk behaviors such as sharing needl es. The

This extugle xielmslév egreanimedINAUTorHOVO ssyalild papulsdicheaf paticatisobut is
HCV itive. ' .. Hi gh I -
e o N R A —

whereld @ eXpoud@ddEs ®bBresult in infection. The example also relates to screening patients

who have been exposed to other flaviviruses as discussed above, wherein the exposure did not
result in infection.

Here, two populations are studied: (1) a hemophiliac population, chosen with the criteria of
moderate to severe hemophilia, and receipt of concentrated clotting factor before January, 1987;
and (2) an intravenous drug user population, with a history of injection for over 10 years, and
evidence of other risk behaviors such as sharing needles. The study involves exposed but HCV
negative patients, and exposed and HCV positive patients.

High molecular weight DNA is extracted from the white blood cells from IV drug users,
hemophiliac patients, and other populations at risk of hepatitis C infection, or infection by other
flaviviruses. For the initial screening of genomic DNA, blood is collected after informed

consent from the patients of the groups described above and anticoagulated with a mixture of
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henmophi | i ac patients, and other popul ations at risk of
hepatitis C infection, or infection by other
W(b lzmjowu'mwses For the initial screening of gePONI82004/035284
bl.ood is col.l ected after i nformed consent from

0. 14M e aQIfie(h%M tpodivie cifradesad §eM fodipsapbieaniisgagulated blood is

cent O Bt o o S MBI Bl

superfathiitdodigedrdede dTHe petietet erythiotytes, ugednadleAQad pog'nﬁdéarlﬁlls are
resuspiged A G Atk A e it 0 B ste g '%' ot asne with chilled 0.14M
phosp%'éﬁétﬂﬁrffégééiesgﬁ WW I7QF3‘rT riﬁ}ﬁé ?im%da@fntfﬁioloa cﬁﬂseare recovered

resuspe ed wth a“vol une equa
from gtealilutedgelIsogpension byreentiifugation bi kv énddtbiviirpRios iHiitpaque (Sigma

Cherphrort, S gt i) & A 5 Begionter Fofl Bl Pl Hog Reted whie

bloodsdéﬁp %&h&ﬁe?ﬂsp@ﬁéﬁrahﬁ We& foP theWdutce Wf ﬁi‘%ﬁ?ﬁ&é&d"ar welght DNA.
Fi col | - Hypaque (Signma Chem Corp. . Loul's, M.)

The halg)ﬂnalegulanwelght ]ﬁNﬁ\LmS eurified fi8ACGhe @@&Te@ymtemeocbeéllsmsm methods

bl oad
well {iinda n BUUFTin G gl CErtabe B BRRiER L A MRy bronivg: A
LabofAR)r§ 8k, 28d e iCINSpise Pdfbot L@ﬁorﬁtbgwsb&ms 90l6ad. 29l (1989) and

white blood cells usi ng net hods well" known to one
U.S. Bgti No.ct6§nl%he art and described by Maniatis, et al.

oo PR AL P B8 S s
posmaﬂ] d135738, %74%@1359’%314%2, fmﬂbS&mJlBl@Elmn Z131025,
en exam ne

oint_nutation of any one .of the
21339 e P AR PR ) b0 M Rn b3y o 59845 57 3036631 3 Smtorence to the

R L . =

oligo&ithglerSynihetase Eeme(@&S1)o t he nucl eoti des positions of
Genbank Accessi on No. ?&g@gﬁiﬂée corresponding to
the ol i goadenyl ate synth ne (OASl). EXAMPLE 2
MU} GBI R SPr ASSOA ATEIMY T RSB O INOPRuYion
I NFECTI ON Usi ng net hods described in Exanple
Usingoopihbds deserilpfd in dixempteeld alpopulation pﬁumrgated élﬁmphlﬁldc patients and
i nt ravenous dru vwas studi ed,. and t.he prese.
intravgpougis Beere e i Pa AR mriesier SLabshs ar gl aLdps1 as
disclos&d NFHQ BN D-3KY TD NO: 79D SHO) MONG¥ 5644 Was determined.
determned. In a study of 20 cases and 42 controls in )
In a2 siudyefi 48 spseh apbpientiobhin a Gewasipypenulatios, theseampigtipep Were found in
.St t i . .
el PR O JEPBAFLCRERLP, MR Gl BIEFH foant comaaion
betweor tevistance es HENamtetivn ahiCyrdsefce of b poinanmitaioase S Iof  a
point mutation in OAS . 3 PREPARATI ONAND
SEQUENCI NG OF CDNA Tot al P RNA is purified from
cul tured | ynphqkﬂE@ﬁﬁ&n@xﬁAﬁb@EGQh@c?ﬁﬁoﬁbﬁmﬁ he pat ients
having the hepatitis C resistance enotype. The
Total pelhilén RM$i is pupfiest oo e ltinsd @ﬁnpbcrhmw adibdetdasts fyem,i thy/patients

havmg]'ggh‘%})th 2 k¢ E(fS%%Ml%% I;?Ber?ogﬁlre 'Jg)reo X h Fication proce]dure 1% %grformed as
described by Chomczynski, et al., Anal. Biochem., 162:156-159 (1987). Briefly, the cells are

q

prepared as described in Example 1. The cells are then homogenized in 10 milliliters (ml) of a
denaturing solution containing 4.0M guanidine thiocyanate, 0.1M Tris-HCl at pH 7.5, and 0.1M
beta-mercaptoethanol to form a cell lysate. Sodium lauryl sarcosinate is then admixed to a final

concentration of 0.5% to the cell lysate after which the admixture was centrifuged at 5000 X g
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prepared as described in Exanple 1. The cells are then
honmogeni zed in 10 mlliliters (mM) of a denaturing
W@ edoami@es cont ai ni ng 4. OM guani di ne t hi ocyanat BCT/0SZ0M/035284
Tri,s-HO at pH 7.5, and 0. 1M bet a- ner capt oet hanol to .
for 19 gynyigs 3t gpem tgrapgraturaschijefrsultant syperaateplgonirniag the tofd RNA is
B 3ioBol 8 <CARERRER: KO OIVSISPALP G G|k ptct vy
centrB0G0ion. §he 3suitamti RNAgslleitis dissmivadenpephtion ef 10 eM Tris-HCI at pH 7.6

resp t er nat.an ontai ning the total RNA_isS
and 1| GHLERF AT R Bus bAToro By ead i RPRS! b ligrehenolchioroform
extraCtidhldMdeBbNo PbreBiitdtich, #huriSicd %tlllecreﬁglaf’R%\LAT con entrati[on i(sj estimated

centrifugation. The resultant RNA pelle I ssol ve

by measuging thewwpiioal dshsify0at®0fim.s- HO at pH 7.6 and 1nM EDTA

T taj ni ng.0. 19 ' d | fate (SDS). .
Tora Y N P BT D S Bl P here mscrpas
for fifsk S8dridi shAth Q8 and hERAMI bli RButiestale fRhdry a0 as to amplify the

concentration is estimated by neasuring the optica

cDNAémsve gveatappidg fragmentstdgbigmiiad thedpandtheadh fragmiest. UBed as

- t I f.or _c Nt hesi. s using, reverse . :
oligofiy I hibd o bre e EPAGh A2 AT R Anmlieigpystoms
381 AODNAOSyathes el fiflopihgTiik e flcgRat insnatiohd PORi{ ohdubed using

cDNA in two overl apping fragnments designated the 5'
methedsknopa in the sk gheRtamplifisatisn rgetheds aso desqaibed inetetaihin U.S. Pat. Nos.
ol hie. i . : . _

s PLAE A0 0L G005 G BB R 30 pgine v
Techmalogyf: Reinoipdes’ andi Apgillicattins drsDNRCRnp Bfi ctiod i1 Bxlich sédidStockton Press,

N B0 B0 MRt af) e Vet AR5 o, et
Académﬁﬁ[%e%@gan BidB0CABO (1930 arﬁﬁﬁﬁerggfgg%s?/ﬁge@ih THRT héBin

several texts 1ncluding PCR Techno - Principles and
The speincesatetarmsnddodirdoN franpihe PCRasrmplif edHDNBs Iffonh thegutients with and

o1 S on Press w_Yor. 1989); and PCR Protocqls: A .
withogh B8 Bkt e er A e PESERRL 2 FHATS: Sisfedh ot e coding
regioff @5the AL GEHE daneQRfoctedan phRRBOWh &k isbronbde?0 ¥orAV despite

gél mers as described in Table 1 herein. e sequences
repea

rexposuiRsdo dig eewsy from the PCR-anplified DNAs from
the patients with and wt { i nfection, are
anal yzed. The presence oé@%ﬁ% on upstream fromthe
PREHARGTION@FRTRAMPhRTEDASENGRITE DN CORTARINGCA POINTIVMUTATION AND

patients who are seronegative for HCV despite repeated
expos uPESEGHON B¥ ALLELESPECEIQNPIGONKC TBRINGFATION

ST U S AL T P

positibh BRI 3B ZH A1/ Ah & 1 pEA 78 2 IM4072,i 2044088, atd4l1bgdidany,| 248€025,

213303 D57 S o 9585 s 05 588 b 2L 5 by i 9inca by an
approgdifih3etich BER1ARSificdlRddBie DRAIDABing @i or? 5 HERBRA by
2156523, 2156595, or 2156638 can be determ ned by an

hybridiggtaatith phgathiclehtidomobesthitfliybeidiged tmihet 1Bsianc dietamiplifi the region

. ati i etected by..hvbridization w.th
having i 8RB0k Bor SR AR S o i Y Rk Probeg BOR
amplificatéuip latd perfoi@ed agbbnthilyidegribbe iPBk hpl8Btvath, @6t dx@mple, 180 ng of

hybri di zati on wi th ol igonucl eotide specific probes,
each primers shown in Table 1.

L

Following the PCR amplification, 2 p1 of the amplified oligoadenylate synthetase DNA
products are spotted onto separate sheets of nitrocellulose. After the spotted amplified DNA has
dried, the nitrocellulose is treated with 0.5N NaOH for 2 minutes, 1M Tris-HCI at pH 7.5 for 2
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anplifications are perforned as essentially described
in Exanple 3 with, for exanple, 180 ng of each of the
W(przomu(mshom |n Table 1. Follow ng the PCR PCT/US2004/035284

i SEPHEAESE B 048, RG] SRR Bt

and tlmlnmtralmzfe the DMerhmtesﬂmnt Aftére fard ik es RAAdr @0 aduwRh ifdr ﬁ;’w at
nltrogel lulose is treated with

di .
80°C, Ngla_pr? Ibnrgith.g Aorak aSMOWl}IgquS@F 42C. pithra prehydiridization solutlon
consi&fE SHEESSC ng(J—-@Y‘ﬁ% I‘@%C i%f[—rsrohﬁm)f% ?eéf X 7n}éar%t s solution

cont ai ni ng m nut
(5X=0.herpalgvnylayirekddanec). Aicollnend @394 Boririe sivnt EIb&mMAES mM sodium

d f 1h t SO C ,
phosp AT LA 0 B3 e Smond iRt 880 410 $B5C. wi th a
After ﬂ{e;mé@yﬁrﬂhz?aﬁbh %Bstﬁl: WittoRBMAGRS IR 49 sgg%zgé@?ﬁoseg 10 32P labeled

M sodiumcitrate)
ohgorg@lqg)ud@pro(ogs(d:l@tgd/argm'blyyhnd;dapym bufférd memfg df%hé probed W1th 2p is

0, 1%:.b b hosphat
perforfi e iR 2P WP el i cure BNRORRE 106
Tns[@%xyﬂet}gfﬂ] mﬁomeﬁlaﬂ@ﬁycﬁlba@&ﬁdwrﬁ% yaioh) {}ﬁ% 76,,0.1M MgCl, 50 mM

nitrocellulose filters are separately
dithiofhreigg] PEd ) di m&fbm@mebmq -Hé1,pnd ﬂeBI\’U@thyiBmdlanmnetetraaceﬁc acid

TR AN AL S o BB ARo21 05 BAEDES iy o

gammidi %A@anﬂﬁfcéﬁceﬁﬂr%ﬁoﬁl‘ﬁbﬁ@ﬁ;ﬁlh il EéWH?tlbﬁ/l}:ll polynucloeotllc\l/le kinase.

ane hydrochl oride (Tris-
The 1aglins admistiigisaneiniagredlas 2OmisFT) 37 GribliqescHiy? meatie 3t 68°C.
The rréﬁﬂaﬂéﬁ%cﬁﬁ&}ﬂ:@ ﬁqﬁél‘?@éﬂ%h &L §%fhah€)? G%ﬁ épl%ag‘xa\ EJ@ %b 4lllﬁ]cataway, NJ)

onucC
spin colamartp erm'e Mnﬁ@ﬁ@a@dfmabéle@amm P ATP at a

e oA e e T s otion e o
Table BRbH¥A Tl%durfd@fhn%@ nﬁble&ﬁcfe%oﬁfe r*)%gldgta) el engd rRthagude In probes for

m nutes at 68°C. The mal ntai xture 1st
detectimgpyildype naamsBpiha destertibal fiRkemtirte & replatetiowith the wild-type
nucleo -d?cat away, NJ) spin colum to renobve uni ncor porated

abel ed ATP. The ol i gonucl eoti de probes used to

Ten XhPbepliof ehd woriniBar@ah@R: IGHNERHD s
hovv% in Table 3 above. The ﬁ]dggg?ﬁg%aﬁél?tgg@&fa With each filter.

The mgﬁ?efué‘éﬁf?@ ddters e thea maintained avernigheatt424€, tolatloprfobtis fhamation of

th
hybridfBHSE Dol 19 DXREAASITleks aipdSid §16S PRl probg preguoshed wih
6X SSlEemnﬁumpgrOd% 8D6 and6T@ Iwirnes W f@edrs b)qu@éd?t@ tRE RRBSt BFode are

e m xed with each filter. The
washe Lty B0 e By b e Ao igeluoss
filters %tﬂ& ried DaabbiR¥el & aﬁﬁ%utfogf gﬁ#r' on of hybridization

products. The nltroce I'ul os ters exposed to the
Only thase produsisdiagingrthe prishediatibn hytiidi GSCith ditraitahtgobe. Positive and

euns ST BT P B s SRR o B B
successtul. | TR MhetpRABASE’ aéeﬁéﬁlﬁﬁNizpr&:aré—chﬁl I%laﬁlg%: ehitPSfined by this

filters are then dried and 'subj ect
approagh i kaygtthgwrighgpoimmytatiometa pemewild ttypevarlentjdt hibspimiat for a wild

typendr%?ﬁég{‘thgw 1&a‘?%cF§osV¥‘éth t he nutant probe. Positive and

I've con ™% el uded in each assay to
det ermi ne whet her the PEXmaupiEfd cation is

ANTISENSE INHIBITION OF TARGET RNA

A. Preparation of Oligonucleotides for Transfection
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successful. Thus, the patients' genom c DNA prepared
in Exanple 1 are determ ned by this approach to have
w0 b@swomidggie point nmutation of a non-wild type PCT/US2004/035284

8 ] U L B P 3T i
by dﬂé“ﬂk% 6!sRCHn bAREED RN ed by E(frﬁ»’&ﬁl’)ﬁﬁdggﬂd&fe a uniform solution, and

i gonucl eoti des for Transfection A carrier
filtration thearlgh, a @4 pmi BVIDE neintbiere. dhe lipiteidiodclodesteroid is then diluted into an

oty e PhORIVERT Gl boVRL R %%Hn%ﬁw?%eﬁaharg{yg%m be
A ,90; i ' 0. 45
o el PR R P Gl BB St erora i s then

di Atfisdisé midcoatrobpligonpclieatides\amd pragared by first diluting to a working

Opti MEM' (G bco/BRL) such that the final concentration
concopstatign @t 4 Bp ndkinerdp Millipgrowaies then; dilufiag & % eM @gproximately 20

| . | Tvd At . [ . . .
gl S BYRRE G e PR SR BT Bl fopyrly pdg tothe diltod
lipitoh bkd figxediBigapétiiag i andiowD0 MM in sterile MIIipore

water, then diluting to 2 m (approximately 20 ng/ L)
B. i nluapsfeslr . The diluted ol i gonucl eotides are then

TP i L1 S B o

HCVhephtatioy} &8 useth{Dansakoet slis\estRdsl €7:16-36§Q008 nfkedd etaah., Virus Res.

s BT OB e S SR OB B LD 57 1ve)
The %21? l-areglgérps%teh% adiBS8he B%%ﬁglg%ﬁ&q%&j@ Raedte, inmRedhielPafier

o v. Biol "Anim~ 32: The cells are .
mixing, 408 fimet evchytratiddiofig0@ h¥ olidoguriensideotlindetlls aue theindncubated with

the ol 5P GOh 2 5 7 RSP el g s on the

cellsthen4idagybated with the transfection m xture overni ght
at 37°C, 5% and the transfection m xture remains on
C. t hiotaldRINA ExdractiomanihBeverse TrauscHptig@\NA Ext r act i on and

R r. L bt d T [ t r1om).

tr IEPENRIE UG 40 Wb erafi el S FE R ay T Qagen
CorpGaitiony @hatonortiIGA )s fellokting f#jocols@rdbvidedigy the diadatictirer. Following

provi ded by the manufacturer. Follow ng extraction

extragtien, theaRNA is axrersseransarhed forsg as sPCRstemplate, Perally 0.2-1 pg of
-. | i.
ot SRR A TRRFERL o B8k Byl 8 w31 BB e o

volurdd €e8l 0 7l 6fa bierle@bAhe WAk trEs bded toleach/tubt. Dhe Buffer/enzyme
buffer/enzi)me m xture 1s added to each tube. The

mixtgygfi§ prepated piraniping: iythe pulepligpdir ed by nixing, in the

or der 'hﬁgﬁﬁgﬁlﬂg&f HMMCOA 2 nL 10X reaction

buf f er
2 pL 10X reaction buffer

8 nL 2.5 mM dNTPs

1 pL MuLV reverse transcriptase (50 u) (Applied Biosystems)
1 pL RNase inhibitor (20 u)
1 pL oligo dT (50 pmol)

The contents of the microfuge tube are mixed by pipetting up and down, and the reaction
is incubated for 1 hour at 42°C.

D. PCR Amplification and Quantification of Target Sequences
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1 mL MuLVreverse transcriptase (50 u) (Applied
Bi osystens) 1 nL RNase inhibitor (20 u) 1 nmoligo T
W@ 3@50mak§ The contents of the mcrofuge tube BCEURIREOB5284

ollnB et dpe Bariiipeay Rt Bonds e SRRl the Rorbeight
CyclefRitehit fifid PR mAhida 9811 5 mlﬁ%%ﬁ&%ﬁgﬁﬁﬁl\f@&%wpmw

transcription, target dgenes are anplified using t
by mikogithe fdllg)hhngly@hmmTEMs tixe He-dril ereisted@R 2rpdc hX0 @ CR20 ffdr II (contalnmg 10

al iquots of PCR anplification mxture are prepared b
M iopth sind S0OTMvi-h Gk BEnenNar HA G HRALMAGIstldg il cach

dNT}ﬂT k gR{( ngﬁ% ohg&o?v\gﬂgﬂldﬁ 18%3%@ ére%gjﬂgm%/mL BSA,

1 uniteRg dRaseD add/B, (P20 SYBREBRen PModRulat PR Mhgene, OR) is a
G urptogg{:r{ of  SYBR(r) Grﬁn 0. 25 rrg/%k_m BSA. 1 umt Taq !

dye thao lﬂym@s@s avhen rbdund)tozbuht: st@v@d(ENAGalé@wng Nt @rpourdof PCR product
bes, ene

produsiERcreE T HEH lo S eAied BRAL: of Mo HOTRRGa APt ragpeription

I
reacti dgﬁect P&l Hf:%acﬂ 2@%%%%ubt{bﬁf€§bﬁlé lgfr?édéfa? rrﬂalgtsugflagt&?gl:éﬁﬁgatmn 18
cameﬂeaat:haoordmgtoaaﬂa:iﬂdrdtproteac]h 20 nmL aliquot of PCR

anplification mxture, & [ i catlonls carried
out accordi ng to standar be EXAMPLE 6
TREATMENTOF CEL#%MT%%ELBMH%A%@M met hods of

Exanple 5, for antisense treatnent, cells are treated
Usingsht neffods ot @aamplleéofdrdaum@ueamenﬂa eclioast treaseiwnth en

R S e I e A e

ribon$NE5t{Ie PR AW itR ABRAL T exfeabibss Afthd Frenl thesized and annealed.
hep atoc%;e cell line are treated with 50-200 nM RNA
Cells of the PHICHY hepagricytsi agll ligslarsstreated wish $e-20e aMbRNfdywith 1:3 L2 lipitoid.

Cells gr alfplgve%ge’d%rllldd gqab ¥ qlét %d %‘ﬁg rf% A%l%g%&%f@%stem analysis, as

eScrl

descn%d by TRdsakdQd3l., \EM%EW 1DA8| 2003t er action with
Hepatitis C Virus NS5A Protein The ability of an QASI

protein or polypeptide of the invention to interact

with hepatitis C virus Nﬁﬁémﬁi in i s assayed using a
nmet hod described in Taguchi, T. :’It al., J. Gen. Virol.
85: 959- 969)A8210mﬂeracﬁohymt}dl{qmtijtisl €sVeucNAs AP raki

I 0ot ej eptjdes.are ared as descriped ... )
The aByGY 8t A0 QA S FRCRRE Do bRt B R AR A ntPgy ViR hepatits C virus
NS5 ROl asSiel uding g%ﬁd@&&cﬁlﬁbdﬁﬁ%@ﬁ&m "fretﬁlt JaGeQ”\ﬁrol 85:959-
asm d contains a pol ynucl eoti de encodi ng

969, %&Oét é’p}ynuﬁlep@dle,%pem O ASH @r@ememlqolypqmdﬁsjar@qmmrqqlsas described
ti de enc NSSA. Th | as

abovep rél;"%?mlad? Qg Oélgtl’lf.cg %%g rogglge g%e S, spﬁgﬂ f’%egcrsﬂge&lglﬁ %%g&cm T. et
al OrELp‘}ﬁrﬂld@ontbiﬁs a@blyiatdleothld dnablligg af |OA§SI S9tein aspdigdeptide, and a
second plasmid contains polynucleotide encoding NS5A. The plasmids also encode appropriate
tags for the respective proteins, such as FLAG-tag, HA, or GST. Suitable cells, such as HeLa
cells, are transiently transfected with a plasmid encoding a tag and NS5A protein, and a plasmid
encoding a different tag and an OAS1 protein or polypeptide. After incubation and preparation
of supernatant as described (Taguchi, T. et al.), a variety of analytic techniques can be used to
detect and quantify the binding of NS5A with the OAS1 protein or polypeptide. Such
techniques are known in the art and include co-precipitation analysis, immunofluorescence

analysis, and immunoblot analysis. OAS1 proteins and polynucleotides that do not exhibit
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cells, are transiently transfected with a plasmd
encoding a tag and NS5A protein, and a plasmd
wep@saings a different tag and an OAS protei n oPCT/US2004/035284

ol tide. After jncubation and ar atjon of
bmdngwéﬁ A5 aPREOaLsClor ﬁ%‘@l aAhTS bl °§helaahtlac mfection.
variety of analytic tech@mm‘g@ be used to detect
and quantify the binding of NSBA with the OASI protein
or pol yp@mM@eLuSmNh STERIBALIUESNSHRYER REWMONSOR (PSS hr t

| itati | ysi .
As oneakilea s saCRiREEsatn Furd mome sttt oLRAS) dp fmprove
enz acﬁ(fﬂ% 8t fher I@@ﬁlo"ﬁﬂté‘lﬁi&? | @Rk d6S el 3t red ol OF ridhePirtust be

inding to are appropriate for further anal ysi s
chemixally aid §itcturslly orsepyadi By exatplefsevarplomonserycadengaigs are described

YAND, STERI CALL YCONSERVED -REG OON
belong 9 AT o L OB GRS LB R R gome amino
acids $iidt Pedserve 18] stiab@ire kil fulBli @Y 6f 1RO $H0IRA hiaydeltdléiated. Bbr example,
therapeutic potential, certain residues or regions of

Asp75 end dspE batk cotrdingtrcrataiztic @wdn@t metplliendthal 4rg essential to OAS1

functléaéls r%%%déﬁ%@éf 5é ggt Se bag erﬁ%re %ﬁ‘e??%&, Fegg ?8 Q?q Pa%n%roqr glutamic

acid),tB€ 6gBhZAly poiaihe ablkimaﬁz@@ SEh¢ S feviGudsiauky Bs picdervedre
am no acids that preserve the structure and function

of the protein may be tol erated. For exanple, Asp75

As e}éﬁl%h{ésﬁﬁﬁ %ﬁ% egﬁ%@#gﬁé%&%@&@ 51%10\1?? %%,' uﬁf@km and SEQ ID

NO: Soptﬂneffmldxsmng pslybeptidedtnizasaspreagnt benseoled dateths( e. g. to
ara he essentially pol ar
Amm& Q%%ﬁaﬁiﬁgﬁé%ﬁtmﬁéggﬁgé ddbs nust be preserved.
AmisfSRUTAE VS YR 9 RERAMNOVEE: @0 B0 o
I'D NG 34, and SEQ 1D NO 50, the follow ng

Am1rpo$g1@ss®4 ilblk RRGEREERRQYIPE ACORE (SHXB W6 7dbrai ns:

amifgh s G5 £ N RS IRR IRAROA Wl (€0 1D no

AminfEci 9114901 SEVASFIVE BAZD ARSERSGBIBAMEAGQRE (SEQ | D
NO 77) Am no Acids 128-138:. NPRALSFVL SEQ I D NO
Amnrpsa)clm %1%|@GEW@EEELQM@EMQAN@Q8§BEQ 0 No

Amingg mﬁ“ﬁ?@?ﬁﬁ.@%ﬁ%@“ﬁ%ﬁfﬁﬁ@ﬁﬁ%% SEQ 5 o

Amm%lamm;moz@n KISPEREBARALL TROPRWYASEQ TYNONE2Y SEQ | D NO
Ami no_Aci ds 296-307: PVl LDPADPTGN (SEQ I D NO: 83)
%68%?,@ H7: PYALBPADREB SEHQIBEF HINO 84) EXAMPLE 9

s 4556, SAH MPREVERNZYME ACTI VE SI TE
! anges in OAS am no-lzam S sequences can be envi si oned

that inprove the enzymatic activity of the protein. In
one preferred embodi nent, ids within the
active site of the enzyrneEﬁgh\Ethﬁlg

AMINO AcIDS CHANGES THAT IMPROVE ENZYME ACTIVE SITE

Changes in OAS amino acids sequences can be envisioned that improve the enzymatic activity
of the protein. In one preferred embodiment, amino acids within the active site of the enzyme
can be modified to improve ATP or metal ion binding, enzyme efficiency, and enzyme
processivity. An example of such an alteration would be the substitution of a tyrosine for a
glycine at amino acid position 61 of SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:33, SEQ ID
NO:34, SEQ ID NO:35, or SEQ ID NO:48. Substitution of the chemically innocuous glycine for
the polar tyrosine should facilitate hydrogen bonding between the N3 atom of ATP and this
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anin 5T ] BT P
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MLt Sl el e i

interatN¥mB A tyEdsidd iDfNRAd3P thiOposBRR thFolNek#8ple, U lord prob@Bivepoly-A
the chem cally innocuous glycine for the polar

polymeyasgsp ene salipdinthe st wilhresogias, ofn

modiféaHgny s envisioned.

the N3 atom of ATP and this 68am no acid position,
t hereby inproving the dissociation constant and
energetics of this interBEXAMBLE FOtyrosine is found at

this position jin
pol'y

, for exanple, the nore
ANTSBIAGR CHANCESERATMPRRYE PEUEHHS THRDEPRNA P

rocessive

{NDING

A oo A R e B R S B s gy wowd

be thdsblthaBEthbilixEsthd istecaation betaver thioprotein mal dmibie-stranded viral RNA. The
QAS that _j.nprqve enz tic activit

. i et s RO RN BIndieg arm\éﬁ&q Rt AT sEHerel

propokdl @naﬁg&t Rkiznae) dileans @R Bewén (FRNRasicl BBsitiddl; harged

difjcations to
table ﬁa‘fvawﬁéﬁ?wggn?

bel ow Ti sts thos

e amno acids in the

RNA bi ndi ng

amingzapdside ohainhandohe negativelydharged ribbnysiap osddClrangesyes envisioned that

eq. Lo, sta

incredG Hedpostliyt Rpie

envi si oned t hat

ilize

§asi R

R pey BLUERRHE A gpe silled in
the art Wl REEGiE, SinYil Bpded 8 HmbliTRAtSHsab ¢heARNA. bikdiag
i ncrease the positive charge

véltsh be
ensity

envisioged-he RNA bi ndi ng groove of the protein. As one

skilled in the a

rt will recognize, si

mlar types of

nodi fications to the RNA bi nding groove can be
envi si oned. TABLE 4 PropogedBIdhanges to am no acids in

RNA bi ndi rijg
Modi i cat iF3APEY

groove Am no Acid Position Proposed

ehangenly ampipe AviARINIRN yRInHEE POV Re

42

Amin’é\'g%ii e Lysine

gi ni ne Lys

Argi i e Ar gi i e
i he 4 Argi ni ne EXAI

Ei DAV

Glyci@ENETI C MUTATI ON

aThose skilled in t!

Lysingor assessing thet%evol utionary i npor

Argininewrillysine

_ Aigwinst
—particular nmutati s T a genetic anaiysd One
LySlngxarrpl e is the well-known cal cul ati on ogingnel i nkage
Argin@liesequi | i bri um estdsmate, commonly ref &xsigd to as D

i j pethcs 49:49-67 1964) . Ot her
Lysingarticul arly rellel®ht methods attenpf AT8NEt i nat e
Lysine 204 Arginine

EXAMPLE 11

ANALYSIS OF GENETIC MUTATIONS

Those skilled in the art will recognize that numerous other analytical methods exist for assessing

the evolutionary importance of particular mutations in a genetic analysis. One example is the

well-known calculation of a linkage disequilibrium estimate, commonly referred to as D’

(Lewontin, Genetics 49:49-67, 1964). Other particularly relevant methods attempt to estimate

selective pressures and/or recent evolutionary events within a genetic locus (for example,

selective sweeps) by comparing the relative abundance of high-, moderate-, or low-frequency

mutations in the locus. Most familiar of these tests is the Tajima D statistic (Tajima, Genetics
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a [ in._th S, .

123:5R3 57 EAD). B alh FERABISH SR B st ARSPeg pgariont 0
the T4jiAg hrdbothésyiaisticsthaOl $3mbBss1 of kidd¥i&)ge réghrding the ancestral allele

CGenetics 133:693-709 (1993) have al so devel oped a
for eagh puigtion; thessand aftiermmethods aterppliad tatth%w@gonmﬁ thg peggent invention

the ancestral allele

toa%ﬁ%ﬁ@%&%ﬁ&ﬁﬁ%@%ﬂ%ﬂ%%%%ﬁgéﬁﬁ%%ﬂ%@%e nmet hods are applied

to the nutations of the present invention to assess

relative ¢ |but| n to the obs rved effects The

The forseeigaspgs! p,flp%lg ingthe qpﬁglﬁ@& Leiqungles is intended to be

illustrd 99f i fe%elﬁqgveﬁﬁéﬁr%@ﬁ ot & Be%lﬁé?lda%qlrﬁﬁ eNumerous Sther variations
'l ust ra Ive o e present Invention and is not e

and ntodkignatiass danrheteffegted Mutienbdepadingdrom dritateispins and dcope of the

. nmodi fi.cati ons can effect d w t hout artin

mvenif, f*ﬁ@@te% patent gﬁ%‘%’&ﬁ% noR@ate b@wﬂpﬁwm Alt %%ﬁr@ﬁ?%orporated by

refereRdd B&EinPUbl i cations, and non-patent publications cited
are incorporated by reference herein. 70CLAIM5S What is
clainmed is: . A human genetic screening nethod for
i dentifying an oligoadenyl ate synt hetase gene (QASI)
mut ati on conprising detecting in a nucleic acid sanple
the presence of an OASlI point nutation selected from
the group consisting of: substitution of a
non-reference nucleotide for a reference nucl eotide at
nucl eoti de position 2135728, 2135749, 2135978,
2144072, 2144088, 2144116, 2144321, 2131025, 2133961,
2139587, 2144294, 2144985, 2156523, and 2156638 of
reference sequence SEQ I D NO 19; and del etion of the
ref erence nucl eotide at position 2156595 of reference
sequence SEQ I D NO 19; thereby identifying said
mutation. 2. An isolated pol ypeptide consisting of an
am no acid sequence selected fromthe group consisting
of SEQ I D NG 20-30, SEQ ID NO 32-35, and SEQ ID
NO 46-52. 3. An isol ated pol ypepti de consisting of at
| east one am no acid sequence selected fromthe group
consisting of SEQ ID NO 75-84 and having at |east 80%
sequence simlarity to a polypeptide selected fromthe
group consisting of SEQ I D NO 20-30, SEQ I D NO 32- 35,
and SEQ I D NGO 46-52. 4. An isol ated pol ypepti de
consisting of at |east one am no acid sequence
selected fromthe group consisting of SEQ I D NO 75-84
and having at | east 80% sequence simlarity to a
pol ypepti de selected fromthe group consisting o : (a)
am no acids 219 through 238 of any one of SEQ ID NGO 22
and SEQ I D NG 25; (b) ami no acids 231 through 250 of
SEQ I D NGO 23;
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(c) am no acids 347 through 366 of any one of SEQ ID
NGO 26-29, SEQ I D NO 33-34, and SEQ I D NO 50; (d)
w@eioso4@Ees ds 295 through 4 of SEQ I D NO 32; ( ePCHIBIV04/035284

acids 9 through 208 of SEM 46; (f) am no acids

t hrough 80 of SEQ I D NO 4 e pol ypepti de of any
Whataeelanhedisai ns 2-4 coval ently attached to a pol ypepti de

t t d t d The
d&'gr i Si n tlgfs)cr: 1% F%hgw&mpg%ﬁ}l&g@% %oﬁdenylate synthetase gene
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sélected fr grou consi st ng
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referqmpgsmunncter%&@ doN®dA,; atwidelatiodiof flerrsfefencemacleotide at position 2156595

ept i t he ro nsi.sting of
Ofreféﬁ%c?%oﬂ% mﬁ%ﬁﬁg t& 1d8ﬂtl gs%lfg‘t“flfaﬂf)?on of an
2. arghibRed oYﬁiefiﬁde nshitisg bfjdd Ening - acfﬁr!;@%&‘%é’ PRl AR R the group
any one of clainms 2-8 covalently attac

COHSlﬁimgﬁftﬂﬂQ Ep&R9-36) SEQAD N®é2@|, mﬁaEQdB N6: %ﬁ@ﬂ one of

3. po ypepfe 3} %g%s&geué (agltrs],gsg%g of aﬁ ?aﬁgorf aémg%\gglfl éﬁ(me}l}ce selected from the

groupedcﬁlasﬁﬁgioit SEQ@ maem@ FSo8reandihavinp tat sttwemequéﬁoe sﬂﬁﬁanty to a
-8 noncoval ent |

pepti de of any one of .clalns KI
PolwaP?%}cwg‘atqdéi% thendreap Aensisiing 9%$EQdDaI&@r210 303 SEQrHRN0:32-35, and
SEQH?NCP%’%Qde of claimor 12 wherein the endosone
di srupting agent is pH sensitive. 14. The pol ypeptide
4. ofAIalsylatﬂd@obfpepﬂlm msﬁ’aﬂ@oﬁxb\l!emb‘emﬁel aminoacidgequegcd selécted from the

tid f cl 14 wherein
roun GRS TR AN T i FBERe of eatisale Soense sHaATGY do o
polypépﬁdeﬁgglécgeglfﬁ;rﬁqmo@w @(gfsisgg%gfoduced by the net hod

conprising: (a) expressin pol ypepti de of any one
of cl ai(as Zaallmyafadszélﬂﬁnmlguze&pfaracmemfﬁ@ﬁaﬂﬁ) 22 and SEQ ID
pol ype qgs 17. The pol ypepti de of any one of clains
2-8 whi fs produced by a reconbi nant host cell. 18.

The poliypepthfigo &fidary @RfgRhse bﬁSE? @ﬁo%mor ising a
het er ol ogous pol ypepti de sequence A conposi tion

conpri $9ng @ABIG I thevg B6G AT amsenest! SHQIDRQ- 26829, SEQ ID
and @ N0:33-34, and SEQ ID NO:50;
(d) amino acids 295 through 314 of SEQ ID NO:32;
(e) amino acids 189 through 208 of SEQ ID NO:46;
® amino acids 61 through 80 of SEQ ID NO:47.
5. The polypeptide of any one of claims 2-4 covalently attached to a polypeptide
comprising a protein transduction domain.
6. The polypeptide of claim 5 wherein the protein transduction domain is comprised of a
polypeptide selected from the group consisting of SEQ ID NO:85-94.
7. The polypeptide of claim 5 wherein the protein transduction domain is comprised of a
polypeptide having at least 80% sequence similarity to a polypeptide selected from the group
consisting of SEQ ID NO:85-94.

8. The polypeptide of claim 5 wherein the protein transduction domain differs from a
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phar maceuti cal | y-acceptable carrier. 20. An isol ated
pol ynucl eoti de conprising a nucl eoti de sequence that
werwsders28 he pol ypepti de sequence of any one OPCT/IUSI00%035284
polypépide sélocteVTrdr® BlcAr6h ARIsHOHE bﬁS’EQ 46 GOTHBL 94515};11%6 Addigi ion or
nucl eoti de sequence 'sel ected fromthe group -consis
substlémtlcseé an)argvmng,llysmE@rmnche% 45 and SEQ | D NO 55- 56

nt vector. rising, the jsol at
9. 00 heﬁo éfpé n%’e a&yogﬁ?% glﬂ %E covalerilygitaghed to j?o‘fay?th_ylegﬁ glycol.
10. eml‘e@‘é!iyp@ﬁude&ﬁtaﬁ 060 BPEIaThI T8 EhGphfiHea i d hposome
pol ynucl eoti de of any one of clains 20 and 21,

11 oddeaplypepiidaadany enanf elrivtsek 8 covaledhytatabhaitqar rodosoé disrupting
ag A host cell transformed or transfected with an
expreSS|on vector according to claim23. 25. An

12. exhe @Slypephdb&ﬁ‘taﬁfr 08€ 60¢18intP-8 BofdoFhRhEy attYMREd &) 4h dldBsome
vector is a viral vector. 26. An expression vector

dmnqé%@&%@ﬁng to claim23, wherein the vector is a viral

aggl% gv I)/?)Eétﬁfétoqqlaflﬁlolm dyl% wHePetR i) 6§¢€%SWBE?% Fgent is pH

vect eno-assocl dat e

sensitb@cul ovi rus, sem i ki forest virus vector, sindbis
[ poOX Vir vector, vaccinia virus vector,

VLI US vecto
iy ROPERIAFiof gay 9@%?%91&%% wwiqnﬂg comugwed tof agigsbmOiety.
15. ViTh %o%@ﬁtﬂfe of SRR RMerdth FitkSsu {ety ﬁlcg&%ﬁég XO oF galagtose or

vect or, W pox virus vector o I"Vi rus vec
Inwﬂmmeconp05|t|on conprising a flrst conponent sel ected

16, R BB B L BB e b et o
fromtiw e@{)&b’d@n@%%%«:ﬁﬁdéﬁf a8 oRXBF aaﬁﬁsgil 5\699} ﬂ

according to any one of clains” 23, 2
nethod(%mBW¥@EBgﬁngDbﬁﬂﬁﬂnfect|on in a nmanmml

17. ¢ ERE bRty B e s R v ERAGF proedfiSia espabinant host cell.
18. SThé pellypgide .of Bﬁy oﬂ_eh@f dEER QA &fm}ﬁﬂs%hg'@t B&eMIGYoRE PolsBéflide

ol i goadenyl ate synthetase 1 is the pol ypeptide of “any
Sequel&ﬁ‘?e of clains 2 8. 30. The method of claim 28 wherein

gsse y he
I R e R M T e e R T
pharnmumwllpﬁcoepmbmcﬁﬁqeﬁ:onprl sing adm nistering a
np tag any one of clains 19 and 27.
20 G b, BB e S8 HGr Bp a7 (i encodes the
polypépﬁﬁ@@éd&ﬁcé &ﬁ?oh@%?@ltahﬁ@‘gﬂh a doubl estranded RNA
nmet hod of claim 28 wherein said viral

21. Aﬂemlfit@dlpq)lsn@heqtldﬁ ecmpusingknhclaotidesseiuéncasele@dd frdimethe group

conssf B APRPRIA G, SEQBNG B P QDA% wnerei n

22.  sAireconbifant vedteCEdnRtitisify BB idolt@ICdIPcotille 8f any one of claims 20
12 amyxovi r us.
an

23.  An expression vector comprising the isolated polynucleotide of any one of claims 20 and

21, operably linked to an expression control sequence.

24. A host cell transformed or transfected with an expression vector according to claim 23.
25.  An expression vector according to claim 23, wherein the vector is a viral vector.
26.  Anexpression vector according to claim 23, wherein the vector is a viral vector selected

from the group consisting of an adenovirus vector, adeno-associated virus vector, baculovirus,

semliki forest virus vector, sindbis virus vector, pox virus vector, vaccinia virus vector, avian
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36. The nmethod of claim 28 wherein said viral
infection is an infection with a virus selected from
WO h@sgmm@ consi sting of HTV,respiratory syncyPCHIUS2004/035284
f arai nfl uenza )
poxv1}:]us Vue?folr a'%é&&evqrrlélg’g é:tgrr %]\QX)_B V%%g%ctﬁ ?aél’arygg)ﬁ é/id'g§ ch/cé(frr %I‘R,haVlrus
vectof, &yxelpoxms Oectblecrrpaﬁwm@dediwmn papi |l ona virus. 37.
The nethod of clajm 28 where said viral infection is
27. s&/w%mnémﬁmg@t sl comnomensfelectsd fromhihe gpqupggngisting of a

phamﬁl E@gléi?gal g{a% | goaééﬁﬂ? Q?Eéoggggﬁg{}gsegq&lﬂ%ﬁ&%t et hod

consmfngtdfeﬁtelm@sﬂ@ﬂmtorlaﬁcc&dmgmsrahy crgicl8me g3, 25 and 26.
adm ni stering.to .in need of such treatenent a

c é\q@s@m b r@reetawpwaé 'TP?#‘ U@rn. 1y 8 aprERplcompeisig pamEksfenng to a mammal

I | at e
in neeé% T Rt Aokl cd AL S odRhlaR  ARBEETY. 2
29. 2T8e ndkthodl bécllamn PR evhefeircsaad nlig@duhdate synthatast 1 is the polypeptide of
ol i gQade %at e synthetase 1 is expressed by one of the
any oo 2% ides of clains 20 and 21. 42. The method of
c
30. . E?b %%@00(?&%?%@5 Sr‘\%lé&glﬁ‘ sﬁid%l@?h&%yﬁt&%ﬂ%fdﬁ% gl Q%?JpE&gc::any the
polynuﬁemtaiemfsmy@ncaﬁ@bnms 80 pnd3t.ate cancer. 44. A

L oS mdil e i Rostrut<Gie EmifEne s Smeshlisg AaRipdig amy one of

c1a1m919 ghd@pm 44, wherein the antibody is not
cross-reactive with another distinct polypeptide of
32.  arhje othast ofcdlaimgs wheeinggid varad srpdionts shinfestipn waihragdauble-
ically acceptable carrier and the anti body
Strand%ﬁ egjd%'rom any one of clainms 44 and 45. 47. An
33. i S]hb &i@lﬁbd ot 24ifne wierpial syidudlag difeddientihat inseion ithal flavivirus.
binds with a target conprising the @1 | ynuc] eoti de of

34 arhe girdhegk ofqlag ‘Qberslﬁéagllﬂm‘smsm ejhgpatitisdy ViKgp-
35. Pah¥ %&ﬁ&%q c‘iﬁmofs @h&bfﬂ‘ <Al WREERL Ao @?a& T&%Bﬂghﬂﬁid ng
site i1s at |east consecuti1ve nuc eot|
paramy&nyiam’ tion conprising the int erf ering pol ynucl eoti de
of .claim 47 armaceut.i carr.ier,
- § 0F P B P rac o s R SuipGetipn e virus selected
from tl% %?&1 pdnbisEEdE PrNGechfratops syrfd Q'V?Rl% ' 1Eﬂ196hz§ QUBErla91r e
ant i sense pol ynucl eotide’ of clai mand
paranmmgnmbemtlt@aﬂ meeasles, anump Wosh Nils oleages] yphlcm) fgpen polio, herpes, and
ted at a target conprising the polynucleotide of

i
humag pestflaiia sfrus " i 1i950 and 21,

37. The method of claim 28 where said viral infection is severe acute respiratory syndrome.

38.  The method of claim 28 wherein said mammal does not naturally produce said
oligoadenylate synthetase 1.

39. A method of treating cancer in a mammal comprising administering to a mammal in

need of such treatement a composition comprising oligoadenylate synthetase 1.

40.  The method of claim 39 wherein said oligoadenylate synthetase 1 is the polypeptide of ™
any one of claims 2-8.

41.  The method of claim 39 wherein said oligoadenylate synthetase 1 is expressed by one of
the polynucleotides of claims 20 and 21.

42.  The method of claim 39 comprising administering a composition from any one of claims

19 and 27.

73



10

15

20

25

30

5 . A conposition conprising the ribozyme of claimb52
and a pharnmaceutical carrier. 54. A nethod of treating
W@ 0oalo4d428 ection in a manmal conprising the stREI/U82004/035284

4. dha st GRS <G S R RPHaf ek ST |
44, WREhBhL1SH Sntivyaly RirfbbtBd a £lind aa dpifdfedine SalyPepati@sant one of claims

conprises adm ni Stering the conposition of any of one
2-8. of claims 46, 49, 51, 53, and 80. 56. The net hod of

5. CHBLIARAANGLELR A2 fooh! BRI S KA BEELATE plmlafother distinc
polypBftdeQdt aff ofi af dluik 20per ei n sai d ol i goadenyl ate

synthetase 1 is expressed by the polynucl eoti de of any
46.  orecapasitinrponpgisiag @ pRermaguticphly ageapirbie errien aadiheantibody

Select\é@eﬁrglg]it eé{so%ie%fgiaﬁgg 41 E{fﬁ.i on is infection with a virus

romtne group consisting of flavivirus, HV,
47. r egpisslate eyl alucldotids that sfebifaltypbindowithavargeiscomprising the
par ai nfl uenza, hepatitis A, neasles, nmunps, West Nl e,
polyngelpefids, of pay pBGof €gigts 24780id; herpes, and human
48. Paij Iiﬁt@ﬂ@!?'r}g é#fznucﬁ%tidér BEc1IRE P neleifhd b bitifs §tells at least 25
said vira ction Is severe acute respirator
consesythermekeoti@s. A net hod of treating insulin dependent
diabetes. pellitus.in a mapmal c rising e 74step of
9. o rErR Ao iR il DR BraLeoHds R i
pharn{e6diaf c#A8kd treatment. 61. The method of claim 60
wherei n said oligoadenyl ate synthetase 1 is the

50.  pdinyipelpteil detisshsapolyredeotific 8lat bprsifizally bags witheSHR IDSD:19.
st P G BUER B R e Rl ERRTRRSHBRT FR% tharmaceutca

carrieel ai m8 20 and . 63. The nethod of claim 60 wherein

sai d i nhibiting oligoadenylate synthetase 1 conprises
52.  ady igplsted ribegymae diseaierkatia Biget pumRTINg A polypudpeiidewt a8y one of

.4 53 and 80. 64. The nethod of claim1, wherein

Chnn?%%aéi?%ening met hod identifies susceptibility to
53. VIA edmpositimt dopdprisihgghé dbduyimrof ofifim SPhandragihandacefiticl aaunier.

1 wherein the screening, nethod identifies f g
54. pretedpd of freging Wradi BioBdn Aerampycomprisme dhegiAr Al ingiHiting
oligoall g}f]ltgfégs?ﬂ@le%ge £ 504 Ramn1 S fédd IriSaSfbfiMng met hod

es predisposition to schizophrenia in said
55. h(limemetitot of ienmid Wheteinfsal inhibitibhg olgeadenplaterwynthetase 1 comprises

.screenjng nethad identifies,.susceptihility t ncer
admiiFfoSEE RIS IgBOr SR LB REGLTE - ot b 72 WDl n ¢ he
56. CaMeRcthdd O QshPsLwhabmehid cﬁ%oa&@ﬁ?ldf@iy'ﬁ%té@fe 1G4 BlePolypeptide of
wherein the screening nethod 1denfifies patient

any opeghdaigissBess

57.  The method of claim 54 wherein said oligoadenylate synthetase 1 is expressed by the
polynucleotide of any one of claims 20 and 21.

58.  The method of claim 54 wherein said viral infection is infection with a virus selected
from the group consisting of flavivirus, HIV, respiratory syncytial virus, influenza, coronavirus,
parainfluenza, hepatitis A, measles, mumps, West Nile, dengue, yellow fever, polio, herpes, and
human papilloma virus.

59.  The method of claim 54 wherein said viral infection is severe acute respiratory
syndrome.

60. A method of treating insulin dependent diabetes mellitus in a mammal comprising the
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to therapeutic treatnments for viral infection. 70. The
nmet hod of claim 69 wherein the therapeutic treatnent
WO goosfs@es er on- based. 71. The nmethod of cl ai m BOI/US2004/035284

step o\fvﬂ'ﬁﬁlﬁhﬂg éda%@ﬁglﬁt%%%ﬁétgsét ﬁ 1?1%1%_{11% léla ee& u%sal Preatment

vira anc

61. s Qi nopifodest ciaiinblewhetsimsaiioslipohdenii@tet d?ﬁt}féta@@ 194 the polypeptide of
i nhj b| ting ol i goadenyl ate synthetases 1 in a hunman in
any opgelclgmsdadd treatnent. 73.” The nethod of claim 72

[ I h
62. VWIF‘& gﬁeégtml%gdf%l a(gf;@gﬁgﬁos?fc@qlgxgt{eﬁgfa%%ﬂne{a%ﬁﬁ ¢ e)%qgesaed by the
polynoéleoﬂ@ afiaii® ondef @nimssH ahddli. goadenyl at e synt hetase 1
[ ressed h o] ynucl eoti de_of any one 0
3. o TE AT i 0 ThdromTa ek Rt of Seadma eRynihikes h comprises
- njdheta npri ses
i G AL S aB0tRoY el sioseal g 522
64. 4The ﬁilethcﬁtbfa;ﬂaijD whiéfein Tescreeting thetifoddtiaitificd 2usveptitslity to viral

sai.d hi bi tor conprises a small nol ecule drug. 77.
mfecuﬂ’i’é“ﬁ%‘ﬁﬁ’b‘ﬂlaﬁf cl ai m 54 wherein said inhibitor

65. CAOMBMeHRs of Bl 1 wHRLBOHE Scrléith méBod TdaatiAEY It}eélspésiﬁon to
cl ai m 60 wherein said inhibitor conprises a smal

dumem@nnﬂuueunwu@nmxm. An antlbody fragnent developed from

SR T R S R e

sdﬁzqﬁﬁmmwhﬁgﬁgh@mmmr|5|ng a pharnaceutlcally accept abl e
carrier_and the antlbod¥ fragment of claim79. . The

67.  nmdbpaetherd ofickinn 1, Wheesi the serreniag methodridentifion sesceptibility to cancer
msaldﬂu‘frg fies susceptl bility to hepatitis Cinfection in

yuman.
68. The method of cla1m 67, wherein the cancer is prostate cancer.

69. The method of claim 1, wherein the screening method identifies patient responsiveness
to therapeutic treatments for viral infection.

70.  The method of claim 69 wherein the therapeutic treatment is interferon-based.

71. The method of claim 69 wherein patient response is measured by sustained viral
clearance.

72. A method for treating schizophrenia in a human comprising the step of inhibiting
oligoadenylate synthetases 1 in a human in need of said treatment.

73. The method of claim 72 wherein said oligoadenylate synthetase 1 is the polypeptide of
any one of claims 2-8.

74, The method of claim 72 wherein said oligoadenylate synthetase 1 is expressed by the
polynucleotide of any one of claims 20 and 21.

75. The method of claim 72 wherein said inhibiting oligoadenylate synthetase 1 comprises
administering a composition from any one of claims 46, 49, 51, 53 and 80.

76.  The method of claim 72 wherein said inhibitor comprises a small molecule drug.

77.  The method of claim 54 wherein said inhibitor comprises a small molecule drug.

78.  The method of claim 60 wherein said inhibitor comprises a small molecule drug.

79.  An antibody fragment developed from a monoclonal antibody directed against an epitope

on a polypeptide of any one of claims 2-8.
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80. A composition comprising a pharmaceutically acceptable carrier and the antibody

fragment of claim 79.
81.  The method of claim 1, wherein the screening method identifies susceptibility to

hepatitis C infection in said human.
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