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WD 2005/ 040428 *166166* PCT/ US2004/ 035284 DETECTI ON
OF MUTATIONS IN A GE ESI STANCE TO

VI RAL | NFECTI ON, OAST DE T 1. Techni cal
Field The present inventi l” N a method for
detecting a nutation in a adenyl at e

synwiedosss@osgene, wherein a nmut'at'f®On confers rpsisdanmsssg
to flaviyj .nf [ i ing infection b

nepat 11 D HREEOE0raTiORs 1Y 4 Pl wS oA TR aprmn

di sease states RESISKANQE Tior VERAL ENKETTION, &A%1

di abet es, and uses of the encoded proteins and

anti bodi es thereto. 10 2. Background of the Invention

A nunber of di seases have DBRORIPGEIN i fied to date in

Whi ch 'Pe%h}d ?lc[desn stance to infection exists in the

human popu 1on. Alter and Myer, J. Acquir. |mmne
Def i c. Ti8ynmesent ingntionReltenieiamadthod 18 d8epink a mbta86s G human

(39§Q§hﬁfyﬁ&%%ma§s@ﬁf¢vﬁer Vinfudioh BB fe Qm(:ér&%\ﬁa fv,gssqéfecnon,

90% | ri sk groups suc as I njec
dmsrgldulgemfscﬁombmw@hﬁs Weauspandranitaion iletesft @thertiheasqsates including

r ﬁf@ia{é' cﬂ:chleu{od%@tesa E:Rﬁ[s&fﬁﬂtﬁle Jn@o?lleéﬁr@@ﬁs Loy dnfi ek | Rfdto.
has not been identified in the literature. Proteins

t Rat pPagkergundg éheilﬁ"eFERP i nfection include the 2-prine,

S5-pring nﬁﬂnbé}(é@d@ﬁyés&h& be&yfabiEled BRfte if WHSh Min@al resistance to infection
|nterfeo |nduc ggﬁelné haracteri zed by their

c S8 i e Punao 2Ry ?F? Ve rsaGt Irmpsieiielc Syidr i

oRegomRr. 98 Shipra.de$iRi (1998) erMﬁ}patlﬂrmam ffdciéh EICV kates as high as

E 6;. . 1273-1280.(1987

- % 9 g O ot et ok lckhng PR el However dpapoghanigry which the

comaaspdith ag apifrdanty Esistaati to snfeptionfiths adDAEenlijentiAGl xﬁthé&ilc)amre

6

O rofitnd: Bhy e NRECT e mufl BE S5 e, 2 B0 eodER e
eyrylaqtaéfﬁa|Oﬁaﬁfftardde@tf@sn-a@meﬁﬂoti;whmw@ze%@t tk@ @@1’6’ Bycatalyze

S@lashthig o@ﬁ.phme%tgrﬁrm $th&8beMehdnBR-528) | H&RES: AN EMBO 6:

library with the anti - g anti bodi es, ri e and

Hd% &N bég (87 fB‘mdBM |mter€§ﬁféh'ife ateg-pumeyoeshs el sevegR) HASs corresponding

I &o;brate&d oP4P@AS 15146 (@Q@fz) DM 108 RBY mﬁé &N ER ochem. Biophys. Res.

A AT IR N A W T P———

s BRkDaDAS. SB}‘! mtmﬂng aincofied-tivyted imanicblPscptetsidn libirdry @ith the anti-p69

t Q.l%‘thsl)dl%p e?md hh %51811 LB 0! Q',th r}ﬁl] %5%%‘%9%99 isolated a &mal

ern oot ana ysSi s ’feveal ad" ress
aO A B EDNMt By eqreﬂned siditiond libraRipéwmith the MWMDM IaildsreCOTImd cDNAs

P Eﬁ%h % @§§§ oPhe ' TR sEl"&‘lYeﬁ i3 fol R T HRLhd &‘%’C o r @sthg differ in the

sequen er ent 3-prime termni.
SMR@EIeéqumPWbteQ@eﬁl@anscrl ption/transl at| on

Pr oduCiiSithel Mot BQGQY x@‘éeal}é\&?at oRlke ?slé?éssg@a%&f&é iR iAded
71 kD. oth i sof ornms exhibited OAS activity in vitro.

SERENCR baman §PUp sThemerdiciad QA $hnipteinpinye & emrmadn {3 o acid
Obgudich @nDdifraens ﬁmbﬂﬁﬁms ma«rramg@& SDYS-FAGE &t ih Rigrol | Ch

put ati.ve i on, m nal_._donpi ns
alaPsgHRIoR{an R} é%‘% H"tt? &5 ‘s?meEﬁ&g’ie mq&%‘ifé@ﬁsﬁse‘?fﬁg 6@71%- Both
f 1sofoifs eitdted OtASsmﬁi\utyhxyhtrb diBequtnoe Bnatysd ifiljcaied eat!@ ASMcontains two
WbtA ol Po%ous d%m% eg'e‘pa.r'_l%g %y a prohne;nch putative linker region. The N- and C-

terminal domains are 41% and 53% identical to OAS], respectively.

By fluorescence in situ hybridization and by inclusion within mapped clones, Hovanian
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VL 2 e veer vt v vl e/ 1t/ *@0002*
WD 2005/ 040428 PCT/ US2004/ 035284 et al., Genonics 52:
267-277 (1998) determ ned that the QAS1l, OAS2, and
OAS3 genes are clustered with a 130-kb region on
12924.2. 2-5As bind to and activate RNase |, which
degkafRgsnsdhd al and cel lul ar RNAs, | eadi ng toPCT/USZOO4/O3:284
inhibition of cellular protein stynt hesi s

i Rk FAERHCS of: 26?/??7a(|199i3é peteraier Bt thasOASE &ﬁ?fh B HAR3 emss are
gEl§ered @fted m%tr@glasom&z; 2. - As@ird td £@REeRe RNa§dNSehich degrades

ol Seen oS e At M vt sdmepgyent o

uRirdl répliesgidn.t 0 a 164 ami no acid C-term nal donain that

i-'s h t d f it

(Eski | pEURE R4S s 5SHind ERASTY g e By, 0gpapa oass

Kaktbztt /5L 1aks ¢n2§3me acdtinitye The©ARL en€yhcoéids @evwidaddbmain protein composed
%a%b%Asg 8§t’ fus%Q p 1)64 %mo a Lﬁ%sgmg%al oqnealr}r thgtglj,rs %ortnolgﬁous to a tandem

'ting virale replicatlon and vira
tmﬂéof@l‘almmeéﬁﬂqlhen chb,ml&@dﬁReﬂétlﬁmﬂaﬁd 2003; Kakuta et al., J.

C AR/t EPSiihd s, SHURRY § ‘:%; replication rel at ed
t In

o OAS 1 activity, Inc a_profound need for
i bhi biBespuspefshsir ol mpibiiag vive repkisapion aad yirplOvfection, there is a need in
 8Rlakt Gl eMdds RS oSRMARY st¥preddFiral %Mamlatédﬁo &%1 activity,

present invention relates to detecting hepatl

r Bsluding p profquad nged & nbibiior-Based fiprrriey thet @pp@ﬁaﬁgé’trevhczm

as point mutations in the oligoadenyl ate synthetase 1
gene. I n one enb ?Uwﬁéw{}% reeni ng

nmet hod is conterr&?%&g 5%@ assayi ng

a nucleic acid sanple i solated froma human for the

p ence .of an oade te.20.s et as

pgﬁe FeSEIRETER rc gsgta?dtgér}%%g atéSQja ‘%Q%mé %ﬁtsefi ﬂ”%ﬁo%w}ﬁ?h are
ndeaststizad@s pogtinutaions A IBF12@&derdhB5yutiktas? 13¢:84.8,

2 1 " .
RIS e i IR TR o
b asseyinge] nueleis gcid samplciselaed diem pbunaniferrthe 4SO ah@tigoadenylate
ohmﬁageeﬂ éna;)&m%dag LS Rtediz A0 ?be(s«%ggt)tut%x{ J& nbafa&fd@ Pé&sBion

( S0 AT ISP B LTS THe80, D1 40391 Juitgs, 2133961,
WRi3068 72 4292652 BIAe8sN2 156513, Gur166638 asa tal(QeldioNG@t ﬂ&)eouaerboamon

p d .enbodi. nent .. th c ses tr

AR PR ERTER st o 4Bh oL BT st Gt seavenes
DiécebsianriNa NTUPRR7 5 3t (ronaecpiteymmledisies 20136j000 23157999 of which are

( - D ' 10amplifying a region of human

g%ﬁc@lﬁlﬁﬁgﬁﬁggﬁgﬁﬁﬁ&%ucl eoti de position 2135728,

Zwﬂfgﬂed 284078, thomathodomppided £rHE8g, uﬁd_enlh.mrﬁiﬁc@ibmaﬁltions a

R
syPRifEnga eivn gER@aNEeIgITD N A pontainingeichoytle pesitiomeAB5728, 2135749,

pm@me514amzaﬂmd>s‘sl £ali N2 L Vel 1 #8138 05118159387, 2144294,
assa resence of

ch i en d for the
p%ﬁtﬁ?%ﬂ%&sgﬂi}oﬁl 565%5 or 2156038 Hé?hg%wéﬁtwﬁ etat';ﬁé gene NT 009775 13.

| TIVEICR @ﬁnﬁ?dhOMbdﬂﬁSs @ afpOfi@tion HHGRAREk R &g BRRHNRMEIE then

at
assayeg1 ?or 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, 2144088, 2144116, 2144321,
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mut ati on at position 2135728, 2135749, 2135978,

2144072, 2144-088, 2144116, 2144321, 2 WD 2005/ 040428
PCT/ US2004/ 035284 2131025, 2133961,

2139587, 2144294, 2144- 985, 2156523, 2156595, or 2156638
of NT 009775.13, and use of the protein to prepare a

di agrosbd@esdkoOr resistance to viral infection, L PCTUS20041035284

DAL bhod BB BB et o

dN'agme?;xsile dnfl usdofaRtptdoahy prépark B dRgsdstit For feslstai@d to viral infection,
Sy e e —

vihe diggnopticé$ ar albydya f | aV| VI rus, m)st pr ef erably

hﬁlpa%h ?lh‘?ner%m\ﬁioﬁl %&%t&%@&%&ppd&ggef a era etli‘é cocx:n S0 IH)f? epreventmg or

IS a protein enco av n
ohbibiting infactiombyza Wpl@).@rqfqr@ﬂv DB IR momsmzamy p BB TByirus,

S8 R ) Gy B 50
2MGgERSt pisitipg 2AHS79%) 91355491 L3597, S1HMRT2, 8088, R 146,2m#321,

t PR @BELILEES1COTSONE 4k B4 1 RARY M G6529! m%sgsswls@és oPNA
r RNA encoding the protein. In a still fu

CHBOMPSD, T {8 RO R om P eplypisootde,such as

CONRQH RY AL eicodih m@pﬁoteng or inhibiting infection by a
nost preferably a

f 1
h%ﬁéﬁr i gré%rh%? atha@%%%ﬁé%%%&&ﬁ% ?oenpewpfaimavemmg or
| Bhiditing Gifetion IQf aI1 tshlel\lopﬁﬁﬂﬂﬁyzz Eﬁawxﬁﬁ@nio& INQeraﬁﬁ/ heb£Rtik © virus,
D herdeR 5 HigraRey o NG 5 A oy P oo SO NG A SQgD No:

| 21, NER IR HO: 3E.(§EQ]D\I®)229 SERHD NO: NOSBQ, IDIED) 255 BEIIBBO: 26, SEQ

i@%ﬁ!}@ﬁ%@fm g@sgﬁg}a@%@% s§5(ﬁé){1\|¥? %2% 1%)35935 REeQ D NO:34,

efEQ &P NS, SE(EéD NRART QP BPdvisade SEQ HeNQyBut i ¢

C A H AgthE QMR ARERN L R¥er@bn proiésti thdrBgkuliOE Ridol RN FoPMreenting or
virus, preferably a flavivirus, nost preferably

hRitiog frdection by 3 Eirus prdsrehiye flwwrénqsmﬁé?&@utheeaﬁns C virus, wherein
C O ERPELtB ot Stind fénitehedeheticall effdels RF bSlefif orttmdtRRE bt RBi@on

LS b I A e i 2L, pgas 2130961,

2283%12144@11395@985 2154502921 565 Ak 2856638 1)5&5‘_2(3),97’53156 5856,

Ol A0Sl OOLIS o e SEAREUN S CRTEOUNL .,
nmtlé@dne or anti body. 25 In a still further
eghadh ﬁ{%r enttdBineRY BF Hv%mﬂ){)r%wdgseﬁh&aﬁéﬁﬁé apdbihffor preventing or

conmpou reventlng or treat I Nng cancer,
preefieg emrsy. pm erably psiala Faet, Whirss b herapeuticiremagnad i aprotein

C&Iw&élel IBQ ah OAB1 @E&th%ﬁg at RAG Qﬂeerﬂutb%n%ﬂ @ﬁ:%nlm@?ﬁi@ 2h§\5/7'4§‘912135978,

21357
6214905 10, S T o Vot 3461 5 1885 2 bHRe 34985,
241385%3121 58383968/ 56638 4682 B 909723 43.9Bther 3&45&5:21&13 24 BeRP&utc

i £ e o Pt g Pl b
DiNA sal! filRiléy enéodintthtthe toventipli proeides. a therapeusit édnhpolibd fofgreventing or
eggglql (gggpc];' d)rréfgrgblg %Qt% IcaonQer R %\rlén(lj gth%r%)gu 1c cempoun% is a protein of the -

rea
pmxﬁespeaSEQ IPrN%tiZQI &EQ:@(M@QI mmeN@ tzmaqwmm $BQ ID NO: 24,

CORP AYRG: b5 sBQRADANE2B, B 1HN§0: 27, SEQ ID NO: 28, SEQ ID NO:29, SEQ ID
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‘that are compr i sed anti sense or e‘Fecu

sequence: SEQ ID NO 20, SEQ ID NO 21, SEQ ID NGO 22,
SEQID NO 23, SEQID NO 24, SEQID NGO 25, SEQID

NO 26, SEQ ID NO 27, SEQ ID NGO 28, SEQ ID NGO 29,

SEQ I D 3 WD 2005/ 040428 PCT/ US2004/ 035284 NO 32, SEQ
ID NGO 33, SEQ ID NO 34, SEQ ID NG 35, SEQ I D NO 46,
SEQvbDodosod26 and/ or SEQ I D NO 48. In a stillpdisnéddBiszss

Ry 37 BB s REPAES s SebFRERRE! o o mou
pirﬂfoESE(DI[lyNomst aLe gagcerf wherein t he t her a|toeut ic
a
R R Ser S oS Bhar e PaRLS pB Bt « BASE g nindg SR bventing o
2t1¢h4ﬁg7®pcer DiefeddBBproPatelobfickt wiaflednltBL therapeh8d @Rfnoudd 83864 the '

23R crbh 8 AR B3 go?é%sesl} i?é?%ggﬁ 2185078, 2144072,

bl 440884t 160 1 84371 2131035,31 2396, %dé?ﬁ87c@44wléﬂ98§m56523
”Pﬂs%%' &21%63@5%@@99775 k) ﬁwﬂ&éga%reu@crmﬁa {gzen molecule,

t herapeutic _conpound is capabl e of inhi |t| ng t

akroteip poptidss DIHAST RNAqmplegplecnr ap@?i’slt/ one sub-region or
SkiudnénGhiloaihents, tﬁ@tﬁetﬁﬂéﬁﬂlcr&nﬁ[)ﬁ{d% &pa@@& ugmthg:@@a&%%f 0ASI1

are represented anti sense nol ecul es, bozynees,
affcht RRAPRETBP-EGIOR @és“éé'ﬁ%wf &he e Erytsin and svch PHERUAES 6

- GRprbspfll ¥ bifikeded hlesules, aibezyhes, aaﬁh Rbm hRRc3R dah IAISRPEcSrically

t eof capabl e spegj fic d| n

oPBEEF it o dolsBrrpt R athudifh Bt B s bernga grpsble of
pfpaMﬁciﬂg: bindling ar@AMQIrotaﬂimd IpﬂBpéptldd:snhl bi t ors of OAS 1.
I nvent Veresen 1nven ontc% 59 S i nCltﬁ’Icg grhbot()h.rﬁq%\lrn%lb%ts cg"l d(?éleq.nvenuve ,

to, antrsense no T'bozyfes
oiuhibiiers mbkudty btﬁtrawgwemwd tcp mmsemsn sotpeulpotiyqzppes, G@BAiamtibodies or

o BB o RSl ARt HFERS. preppiary anisene
e o e 2f\gasshastiyemiglsetises ofsqr thpidgbiidize under
C @RRehi BRGNS 1o AEpddRhdEI#aE SSEEI ]D: ISEQOfe@re!ﬂrgagare Mi{s€nse

preferred are antisense nolecules that conprise
" alspuisgin CHIPEET LIPS DnCrIPROt SRS og e oy o ALY Bps s gmingent
UMoﬁdtbmgejnéncZGfsmlmmmms to the sequence of SEQ

onon 3 sl e Bt S o S BASA PR it i sty bina o

r égirgyionef the poter defieedbydiefpolyeeptidy of BBQID NOHOp tidatiafinhibitors
SE! [ n .
S R DT A e LR o
nodlmesplidss, proteins, or pol ypepti des 25 In a still

furthep a@ﬁ”fpﬂﬂhéiﬂé%odldl&h 'ﬂ&t%fs%f@fAS%%Jcnﬁ{x& RiYdt %e%@ﬁgnsed of

t w&ee@@ercRNAlé%ﬂlqcylebﬁhﬁdpe@rﬁcﬂiwmmdmrilébrtdezeﬁqqrée bolynucleotide of SEQ D
peloysnucl eotide of SEQ 1D NO31. In further
enbodi ment s, conpositions, are provided that conprise

one orl® HBfer ERedIMERt RPHPASPYS arrpravidHihat QUGS F OBt prymore OAS]
aﬁﬁbﬂbﬁﬂiﬁpiﬁﬂiabétﬂibally?\&eﬁdﬂéldnﬁmw enmbodi ments provi de

gF:) ngﬁ'@g}m &P SI 1t rovul% metlgo% egsgfésdA%rll g%%e 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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Addi ti onal enbodi nents provide for nethods of
specifically increasing or decreasing the expression

of certain forns of the OAS1 gene having at |east one
nmut ati on at position 2135728, 2135749, 2135978,

2144072, 2144088, 2141116, 2144321, 2131025, 2133961,

21 3968200s/0d4049¥0 2005/ 040428 PCTI US2004/ 035284  BaA42964/035284

AR S R AR el LRI PP gedc oot 1 e

conpr i Bie iyerdion pegigts a0 petisemd ofigaddcledtiné empeils@at @ast one modified

I {n?e%%g%o A d gventi on further provides an antisense

ol 1'gonucleot | de havi ng a phosphorothioate 5 |inkage.

The i rikhe mverdion Sitheriprdvides lremtipmenligers cretidaritaiiag a poosphorothioate
oihilkgg@ucl eotide conprising at |east one nodified

sugar noiety. The invention also provides an antisense -
ol i gonithe invetiod etilcfavitier Proividgs amtantissrss olignnuecleqtivd icompuising at least one
SH@hedRkgbidi ch is a 2'-O nethyl sugar noiety. 10

The invention further provides an antisense

ol i goriie I¥etticn alsesAes Sp agfisanse plagayclestide compising aplleast one
NbHBADASS moldiewhitlVie RbLOMmeH tgafdbisier provi des an
antlsggge ol i ggnucl eotjde having a nodified .

nucl ecBSBRUTR FENF RN HBRYTHISDE Higerstspiissomerising at least one
Smpditibymhelebiasd. ne. The invention al so provides an

anti sepse ¢ 0 wherein the.anti sense conpound is

15 chi HEPMEST FUCRT Bievidthan g QEmpTe s PavPae Eioged
maxcheobiase fhereih ksintodifigd tindeobasp issisiethylcyodsiniuman OAS 1 in
NUMRN e GLL iR st 3 RHSSn GABLL bl SPRAES LG LA,
cells Oofr TISsSUeES Th VIvo W an ant1 sense conpound
achim¢rizzofigenueleotBlet 0 35 nucl eotides in length targeted

to a migghebfiod bl ot Shead P -

that expr essioo_g_ of hurr%%ud%g%m%%?%%%neﬂ#gﬁ&&? _anrﬁg‘mmhuman
i PRAS AL T84S PRIFRANEE corfastinetBe colls AtisphSElingfro ity aagtisrgserompound or
| DEP&FEE Bﬂg th)SB hRSH@R ixolfengft& aﬁggieg iocahﬁuelyeﬁﬁciafm%‘ﬁl lelenbting human
viva, such forps pein i.ned. by having at |east one
Mo F%ﬁatﬂpfesﬁ‘ag P&L‘Bﬁgé’%&ﬁgﬁ“blﬂssmg, 2135978,

21440 7ihe ir2 et bl 8ftherdicidded 6 methibd 4312 dreasth 31 I beasing dxp8&6idn of

213958 2 4, 214498 15652 156595, .or .
STERES oS b8, e Ry SR e BRI e mutaton
Cmﬁp@ulﬂwnﬂ’, 21354z 9196878, 2544m214|40@3214éhlﬁ, Qi443et, 2131025,
F’Ef?s‘ébéjl‘?§13@5§‘5’?£ﬂ%h?im%’%“ﬁﬂ%ﬁﬁgzl%%‘ $ 2946 B3GR §<247L/§'.13, using
conprising céntacting thé cancér cells in vivo Wth an
amtsYEne iwpeRAvadseY ribpzymeyme of 8 to 35 nucl eoti des

| n | englelhviiifof &lr@et préVides B WelnBh 67 AGh AtRDLEGH & RREPAINY

human, OAS 1 so that expression of human OAS 1 is
i FRTSITE qontapiee e krRTH POI 7oTq Yittiagapierse porsRed or Figpzyme of § to

| geiicicbiiden 6 IbrkttO@ketédd @860 hei@NSledule ehbding human OAS1 so that
pol ynucl eqti de The invention al so provides |abeled

pPgEsdon fhuman Qs ks mbitehs 1

The invention still further provides for identifying target regions of OAS1

omlpound isa
0]

polynucleotides. The invention also provides labeled probes for identifying OAS1
polynucieotides 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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'polynucleotides by in situ hybridization. The

i nvention provides for the use of an OAS1 i nhibitor
according to the invention to prepare a nedi canent

for preventing or inhibiting HCV infection. The

i nvention further provides for directing an OAS 1

I nhiwo ewsowasspeci fic regions of the 5 WO 20%;{@%@&284
PgHbJS Qgﬁ(/)p%%ﬁgﬁcﬁmftgpﬁotp%el n or at specific

f UNCt Fons. of “FHvention al so provi des
a pharfecwgttios also pmmdexsa phin@iacéutical corhpolsition fog uﬂmﬂﬁ@gs&@gb@mn of

mprisi ﬂls%hgé%h onu Qc}tfdggc%gr ol Il%onUd eot.i de
acco?gl é the | nventlon ARl %uoﬁ‘mam”‘mew“ha

ph@b@w&g@gﬂ}c@aﬁpyﬂbb@wpﬂabll@mar rier or diluent. 5 The
. e
| nventyya nﬂVElH 01:1 meﬁrgy%ﬁgi}f%%%gﬂgf %%Bﬁcalﬁ cgeélwflg QQSI RNA,

specifically cleaving
cW@Vh%ﬁmﬁ%ﬂlﬁ@cmsmgﬁnz@mﬂhe i nvention

al SO prRYiveRn 3138 bxlovm dnfal lm%lécﬁl@ hﬂibﬁt&@ of @%S %ﬁelje%nhthe inhibitors

wherein the inhibitors are cap uci ng
alFicHPly obrduoms the astivirrof Pdd ef %fgectyﬁmp Pereenting)the pxpression of
e@msegﬁupn of QOAS 1 nRNA. 10 The invention further

provi des.for |?lﬁlglb|tors of CAS 1 that nodify specific
f unct i oR&vERtion ftherreidss for dhifdtors;af QA4S hat syadifh srgeificfunctions of

2the5roteﬁli btﬁ@&ﬁhﬁ Iﬂ)ﬁl sﬁitﬁéi‘ls oS gres oflgtﬁdénb'ﬁféS duBlCﬁlﬁGﬂlcﬂﬁ mcludmg
n t ot her .n atitis
Hl&eﬁ%c‘ Négl Otg\%f)reolteﬁm Sl ?ﬁ\’/%ﬂf% C&ﬁh‘é‘? B’row des for

conpo Lﬂﬁnsmw:rttan figtheegroyidss fertenapaindd tha akdr pomidiahiletiinalan&ifications

. | at
2&% el B bt i eoss b BRSO BREY D v s
lnmhgfeﬁqéhqr progiglessehmingg gerstihsdechiog midied for fidenfifyingran
t()bm@%qﬁmmtg dg&@%élﬁ&& nSIH%‘(é}COhg]ig%ﬁe{ A.mc’ﬂlﬁgatlon

a) treatin t1ons
s&%ﬁ}“@%f%@@mgﬁo MWW%BW‘WPWW%‘Q? shmra@éon (PCR)
C P € paie 82 b Pl yin Pe gion R iiih goddnkic DRI c'éﬂﬁinh{gydueﬂotﬂle position

beRon s sap a8 B GREaBs B Sl ST 4 auames,

2232376 2144204 BIAR9852 115602352 1531%'3&@1 56630 of oligoadenylate synthetase gene,

g ga:l)’(g ?]gé%%%‘l(ﬁlggg?é%ﬁ 4].19*%%10%1%)5 e%némmgg ssa?cgfe%lo rgaa(%iliz% detecting in the

pemplificiting produd wpsterf (akthe pl@wng@rqﬁ dmnucleommmlm ngpteakichucleotide

r?& JBHQU%‘?E'& (2@57%’@?%%%*7@91446% 9‘?440@*2 44%16(05? 4881 2131025,

resence o
p%13r3961n%138§37o¥114&¥94n%kﬁl4%8§5 21$6523pi568950er 22 1@BB2@ereby identifying said
203Rk49, 2135978, 2144072, 2144088, 2144116, 2144321,
2131025, 2133961, 2139587, 2144294, 2144985, 2156523,
DlpesgEEE embydimontsed Bis methndy e {eeion GPRPTISGS HfCleatigr sequnce represented

nbbt Péel@iice SeRctE@frbim e prih @6HsT¥BRY &F SBN) IbING: 1 TRl 3o ]bh@o 57 64. In

gl on c(g[rérlg ?hgs a nucl.eot i dg f guen e .represent ed

TERGECLR fAE LR PP FHEtYPShp gﬂ%ﬁeﬂhﬂl%fdﬁs@éfmm the

I @omoilsﬁhngnﬂsm ND: INCourfal SPQAD N@:57-64.h&lso provddt lRth&hod of
t . n.consjsts essentiall.y of ucl eotide...
L eei RO R AR e SRRPRRG gt S SRy oroidens o
N@nplifigatmn gro8E@of fPepNE) Hdvctuith ablodigonneleatidd bbe Spegifitdtrixdpoint
O&utation, 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 NQ:12-18. '
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30 detecting, wherein the detecting conprises

treating, under hybridization conditions, the

anplification product of step (a) above with an

ol i gonucl eoti de probe specific for the point

mut ati on, and detecting the formation of a

hybwodooz/aztomn product. In certain errbodl ment spc@fustdooss2s4

nd Cllrévoe?t.loaeﬁ‘g K lald%gcg ag %lggxo& fodgeéxp ¥ Obren a, ] I Sﬁ%m%c infection resistance
ccbmseaﬂxelﬂgmatim&s@omm\i@tlmeoh@nm@g m@stm*o'bﬂﬂmzﬂld-type nucleotide

P&E #Jg@ Bg 4/1\%%53&% I&?eoh&}%ﬂhlmoﬂ 3?&%%15?)4?%%5&}7? $144072,

etectin uman a epat
| FHFAAQRB; Ziﬁ41r1é£21§*&?érhc%131%%&%1@135&8& 28 O4I20849§ 52156523,
%‘5@593”&&@5669?0&%%&@14?&%&%% g&iét(bﬁﬁno&m@hﬂ 9d comprises: (a)
- ype nucl eot for ype rucl eot |
nigerhiapt pAlEngsess ichdimisaction LRI aﬁ%@?fﬁwom@w&wsPCR buffer a'sample
N& 18 déh 1%9e,

T

2&85re§els<sedoﬁfonbthr> goRRIEAms e 85 %%@Paf’s@ a S@@@ﬁo 10 and 11; (b)

Wb ehingitel POk £aaimirk SRSplurtiay of PR mibﬂﬁ@cy’uda @ PORESSEER oligoadenylate

E%%%xgtesreeg%&ia'gr%ﬁﬁ opbroish o (&) SRS PO SATH A ARR T product

albromicbcglﬁaﬁp(w | veitten [Bybieistiediaisong@e grosp@nsisting oPSIR) DINGRE2- -18,
ect ed fr mthe group consisting of SEQ D NO 8

r.s
8“5“% °ﬁ%ng§ﬁ6nf IR 10 and 11; (b) subjecting the
PCR addso@m@dumasoyhitqdmsmydnlmfor RCRtel fremtipgyaipeontiging of an
p
gn%?&:% &ug{ﬁbtgcfr%o i ax;llﬁll x?%tg{rt ea?lﬁn ﬁg da protein, a polypeptide,
hgrmmlbndz,@pd armabnelequie ﬁbe jsolalddimhibitormay g ewetisgnsa mefscule or the
( Q}nglé%ehﬂh&e&%&ﬁ%sﬁf‘gla?ﬁ&?fjs doh QB Budi OMRIs cpme héa({u'eﬁlg of SEQ ID

her ebﬁ) det ect i ﬂ‘gﬁsal ion

ANOH%p Pb‘iﬂi‘%l Ewbediments, fhe iplaied QASABNIYIRHERSERSP m§’§F‘é‘6Péﬂl‘e
f EMPLdnieat t9Er@IfPhyBaMSEsSInildd Pigh btrigencipddhdif @3 3€the sequence of SEQ ID
o] h%]%nucl eotide, a ribozynme, a small inhibitory RNA

I’), a protein, a polypeptide, 15 an antibody, and
a smalThe iolaed DIAS.] inkiistor sy tselgctedimnipihe gnoummbfmgaﬁf an antibody
antlsen Iecu 0
con'parnl st%t’r?d T ea %\1&)%&@%%2%&%%%%%%5% Sgl%ac =3 eu?cally effective
t heomqﬁ;eh@eomﬁoﬁ@mmtorm Hgmmapentiotlyascepiptlocirment s,
the isg Cole%{vsﬁim%o ﬂelajtggl% p}n&ﬁxd &mﬁﬂlﬁgmxmsﬁmk &A1 ina

t he enment thereof di zes "under hig

s rmmﬁrgleaa@yﬂ @@rnmsmg@ﬁ%umwlp&@ tb%‘??lléﬁ QéSbeﬂléEQ SPbcted from the group

NG ndi2ting2® anl B8 sdnSOd 18:b A 16MNS, alriboRithd) b bRteidJRYRKAR, 8 PoBptiide; an
fromthe gr ou&m nsi sting of an anti body and an

aﬁ‘tqu%I?“d@rS@@ eculey 5o provided is a conposition
CONPr | The RFertioh Miathepelaiel 6l théthod fof BBibitvg the @Paetsibn ©F OAIS gene

| east .one i nhi.bitqr..i ceutical | . .

R AP ST PP TR PAGREF BriPel Bee b AP tigly ofctve

Me¢hixte) avimdunhofiah titisgnst hitgoeniiosdsivigeh io EFCis td spemﬂi'ally hybridize to
| i |

R Gt 8 fefeplen PRI A oA CORL B8 ] ki g7 ol

cons i Skhe h‘g'emﬁona’nll Amhérgelatesdo o Iethodh qﬁ}jrg/gmtmgenfe@on by a flavivirus in a

r h\gﬁ’ sgﬁect éhsE’Jp%@ ltd"the f%?ec% é)ﬁsﬁ?_% L(ﬂlﬂﬁg’&ﬁrféeb th@?mmaﬂ subject an

anti oay, and a snal ecu e I nventlon
r D&t énhibiter sglepted fiod g@mp mmmmgtof prartiprseeolisprasieptiste, eﬂbozyme an

QRRAi 3§RRein, DPRIYB &R An 'alﬁlbadysﬂ'kala%ﬁltaﬂ o REME, Wik said OAS1 inhibitor
adm ni stering to the subject, in a pharmaceutically

effective 7
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vehi cl e, an anount of an antisense oligonucl eoti de

which is effective to specifically hybridize to 30 all
or part of a selected target nucleic acid sequence
derived fromsaid OAS1 gene. The invention still

further relates to a nmethod of preventing infection by
a fivavoosivtodass i n a human subj ect suscepti bl e gEr/dsh@d4/035284
i nfection,. conprising admnistering to the human
Qﬁ%ﬁe%tsc{n%acﬁon%dfﬁi"ﬁ I'bi tor sel ect gd from group

consi $he ingenoén sl famtier shtes & aohétgmimi pieeatingler,cudng infection by a

rd , . NAI i | i .

R B L e OB P AR g

| adpiriter e tMW\@IQ@GBWMfGHQISS P@PP@SEQM@(&S_@QB@P pmeiviengtof an
'aﬁtiéﬁ.;el oggorgme&ﬁle,da rfido%e\,/bl{ RISAi IB&t&JDXF&%CﬁﬁHe,S b Lrltibody, and a
further relates to a nethod of prevénting or curing )

i ol atolesHeyhegein f2id{RAS iphjatiop preyrmnrdptestion by said lay ivipigp other virus
ShiR jwRErkin Shig O litHitof 1@ dirfbRdial ¥R ©F 6 spde HIMSrInS Iof the protein defined
adm nistering to the human subjsect an OAS1 | nhibitor

Y ageiatign £t RFYIGR AT 7280 W1 HiG Y. HAG 21t FEEnd 4116, 2144321,
1B 08 L B egwl | xie9ssa, 71402 yIT84988)21R044B,,2186595,0k 21 56638 of
\;ﬁ%;&gl ge, an anti body, and a small nol ecul e,

ddi d OASL i nhibitor prevents infection by said
fTiR\ivehtida St furthertrelateyto latiRethod nfipredesting) o cisriig thféfon by a flavivirus or
(8 OBt e S DlooPes £ e TRESR B Byl SR ol
AbppeERBes FUBGEQSce2IBHYYVO: 201 EQ TR N 24.4FFP 1204221 $§Q ID NO:

e AT R T A S e
| IEQ 2P QSN NP 32 FRQIB NQ 38, HEEIDINO 34, HEQABN B 5, SEQ ID NO:46,
PERY BINONE 28d/0 ) fignbagection by a flavivirus or any

other virus in a human subject susceptible to the ]
i Hredwieniéng sppodienaL9i TSRBERH T BHRetion Witthibe hgpanyayne dpdgiepgy virus
¢egvsequence: SEQ ID NO 20, SEQ ID NO 21, SEQ ID NO

t
|2é’ Ng E%I?C@Ngbstflégﬁkﬁ\??&%‘%s ?%%‘Igeql‘%f’%@%%%%ng gxg%rﬁ_%%iﬂg%r%%iabetes .

NG:1R@s (ISBRX)|iDa NEhaB2nbi S Qotnpyishi@ a83nisBEGE tolhdNON4, suljE@an OAS]

1 D NO 3 l . ; . .
B TR Bl g S R oI SR o
i prbteint 4 priypsptids, anreatibndivand @ smalimodechiecWienitysaid @.AS1 ingibitor prevents
Tﬁﬁ)l\i,l_nventi on still further relates to a met hod of
preventing insulin dependent diabetes 20 nellitus

- (1 DDMThe ventien Athfughes pedaes to £ BAHPd irrrycnitrailPAg ig 2ihygap gibject,

t PR B RSB 84 to 812 hENSsubjesthah DIAIS inhstbekieedd FofBroup
group. consi sting of an antisense oliggnucleotide, a
ROBBPRT G CHEGPRCIGP e TPOAR G B A P &ipolyPeptide,
agtib&ROdd adfell Mokblt, wheRinead I0AS 1 Whtitet steveats IDIOMCanll wherein said

S o Y B BTN A Pl

- spihjties D135725 2 CISMEE, REISATR, ALHDTY, 148038021 440161 2id4BRIaN31025,

SybhsAt 2&55%5@%&%& 21%8%2%%1%9555&%%‘69§9fNT_009775.13.
C an ide, a

Sisting of "an I sense ol gonucl-eot
ri bozyitre invemtioRIM further pelasesad mmethodof] tyep@gtcarder, surh as prostate cancer
PR RO BT R R LB e
disclosed herein.

Also provided is a method for inhibiting expression of a OAS1 target gene in a cell in

8
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OAS 1 inhibitor is directed at one or nore specific
fornms of the protein defined by a nutation at

posi tion 2135728, 2135749, 2135978, 2144072, 2144088,
2144116, 2144321, 2131025, 30 2133961, 2139587,

2144294, 2144985, 2156523, 2156595, or 2156638 of NT
009v% 62005840428 e | nventi on still further relat qs;ThQ,Z@Mmsm

Y R R L e
tdiltﬁlsnap@tftssm ﬁdmOﬁSs ttarget o, uziferqi)otlhybﬂpns ddsbledirsdédsdecule
d f hi bi.t.]
Eh’ efgs]rgtl S@I%Ilsdg: Esrsg%a\%%ftlelfllg o?a {@onél%eeon.dg geg{lel?l I bﬁ%ﬂn&gtgspe%ls toa
_zmemtam mac@mqmmgmd av¢condsiiguhgonsiging gssentially” of a
t ﬁl%‘ije%ﬁ&é sgghegée v?ucrh'lsb&%félngﬁtﬁ%’ gm(cﬁlélﬁe éetgxlﬁzgcetopgq @)%l:h target

an anount sufficient to |t expres
@6@ wherginglest firgj@ndethe wn@deiibﬁnqchehdﬁmnds arg separate complementary strands
dtﬂzy. H#ﬁl&%&@&g}?&hm oy La‘fd do\M)lE Qtraﬁidéd &&Ecu&t &ﬁ% double-stranded
consisting essentially of I bonucl eoti de sequence
vindledylednlibis Sppyprsign Pﬁheatafgﬁlﬁéll% oti de sequence of the

OASL fr¢cagh cRBREnRARGS the SRELBA Qhesﬁrﬁtﬁ%gn&ﬁﬂtﬁle%ﬂg&g:e compuses at
essentially of a 5 ribonucleotide S%Pguence

EAtF Otress vl 0?1@8@%18 tofhePest st srgetesegpd FWE‘“‘(’:WS“‘T
ts3fi@aée cloﬂ@ﬂ@s at\WASH20| lbfj}sei WkicH iré sdmpMditkntafieto lﬂ&@lﬁﬂd}tlde sequence of the
r ucl eotide str S are s te co enent o s
QR a1 A e G BRERC BleRfRt Boraah Ciatpied by

deasbls.st r anded nol ecul e, and t he doubl e-stranded

-nol i b j ln.
ol ec Ilfrh %él r%nnl&r (Iantlb%{ilgn gf tﬁ% 1%}%%1?({1 6%!13‘#&%&%%6&?1%%{:1&0 Qeid

certa

ritioctmeds a tst @6 basejn éength andeaphr ¢fsksritenuclejacidesgands B@able to

b e&ific C?Yl?h iafz0 oa%% ntuaeiE Q&d %1?’3- oftﬂé E£51 gfg@@geﬂé 'cq'e;tﬁ% at Jeast
con nuc eotl sequence conprises at |east

b%@@éesv\hl ch are corrpl enentary to the nucl eotide

sequenge 1n9£nt1Hf' v1@‘§§laoty§épﬁ@$ orQbﬁft\&n cdpBbl& i rbdiorin Finbi®h o £ OAS1
embodi nent s, e ene ex ssion jisS.inhibited

EApeteay B s 0 of S e SR el SERETER RS GO gptide o
NErbidiachas the Qnﬁi@ bidid Qqﬁdhéﬁﬁ ahéld type [OSU ch@idel tyci gine cbﬂpnsmg

t#edjﬁisgr ?‘é‘iﬂ%er g%lt rag ngm%imglammghpe speﬁg?l ca rsmcrea“d

hadtiwikygl stzlahw,@ndioﬁmtfhferqnbmmm& lgireteiacardthst ¢hawgs noking the O@A‘Sl

T
R 0, AR ) 5 D058 s e s
r@éﬂbgfrmgenrﬁﬁrchl on of OAS 1 that may be dimni shed or

| ost o$° e gcﬁéb@mggfoﬁstlﬂsgﬂd pdl;ﬁ)eﬁtgﬁ?ca%'y@ %bﬁ&fﬁs% cbBfonent of a

pol ypeept 1 de or protein has the am no acid
stbearaytecoPosititnd t ype OAS 1 encoded by a gene

conpr I,Aagmox&ﬁ@létﬁ% WAy of the gftoreﬁﬁ c&¥lRek JTSRHID NG 80, EQ ID

B4 8 o b S TS B SR 54, B0 BB e o w026,
PSEQ & NO: 27, SEQITBING: b8, SFe) Ivakd:ng SEQEDMXE32, SEQIDNG:38, SEQ D

oSPscd RENBrenshtbho th i Bae s SHRBAD LA « Yomponent

pe fafteerapedic @mpdsitionof t he foregoi ng proteins and
p0| ypeiﬁ’ta hgﬁ"lgr e%gdlﬁgntparr%lefé%gd @ﬁcoﬁ‘ing QiTRAIRY rﬂ)I'ote%I OAS1 mutant

t herapeuti ¢ conposi
protein, or OAS1 polypetltlde can be administered in the form of gene therapy.
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Al so provided is the use of any of the proteins
consisting of SEQID NO 20, SEQID NO 21, SEQID

NGO 22, SEQID NGO 23, SEQ ID NO 24, SEQ ID NO 25,
SEQ ID NO 26, SEQID NO 27, SEQID NGO 28, SEQID

NG 29, SEQ ID NO 32, SEQ ID NG 33, SEQ ID 30 NO 34,
SEQwdodds@ds, SEQ | D NO 46, SEQ I D NO 47 and/ péT/t%g@4)0Q284

NO 48 as a conpo of a_therapeutic conposition.
a further enbodi mFDESﬁB@Té@]?ECﬁ&Hf%ﬁ% ng the OASI

protein, OAS 1 mutant protein, or OAS 1 polypetitide
can be.adm.n din_ the for f gene therapy. 9 WO |
o S P B b L e BReb APy BRon i e
THRASF k¢8RS IBliqguarientd(bass sebsilatideg), Sma&‘g of the mut@éai drDIhS genomic
of th h present invention in the OAS1
eﬁleen Jﬁ(ﬁl%lodlglglgp\%r |a§ynt s (base substitutions),

coor diFingatee’s(SBR D MNO: HA) tiscat floymucleptitlbeeqeppirovnsisting of the consecutive
. _
RESUDS st Dok 21 PR Brisko AINCoI A B R T B e 1>
cOASbcuti ve nucleotide bases at positions
2 130, P@%@%h@rézsﬁ?ﬁ)ﬁb NCBI Accession No. NT 009775

. ure 3 shows SEQ ID NO 20-64. 10 Figure
4 s hoMlaepfpﬁhe‘X*f wpatoxinigiaplotype distriytionnvithinths OASE Bing inke
Oé&lca&gl Suldtion.a Cayca5| an popul ation. Figure 5A and B

|IIus es t %}/arlet of . transcript variants
di scl 50"5/“‘5 JIpsatas e ¥amiely o traqserint varjagss diselesed pythe invention
rrumahmmsndwts mhntad dbylost.eh By the @BiitioANFiglre 34 5o wWrArafdd Slp6Variant

St Vo TR MV T B0 it G il tppipforred

[ sthemreeni chithpangterand gerille vadianshelatpaneiamaand gorill a

v el LR e Byl 0 gene v o
gbveanraad @i‘? papedinates Oﬁthprmﬂtaam on e corrspatidivghamargenerhie sequence.
nut at | FPdhee ’P&niohﬁrafé@fh% %ﬁ'z@ﬁgﬁj{! QQVLWWI}%@&&S of the present

sequence, - Figure 7 denonstrates the enzynmati

avERfin y’h%exléfiﬁﬁ%nﬁﬁﬂoﬁé‘?dﬁf@b?lcﬂbs of the pr esent
i nvg NtH;@iRe Wbﬁﬁnﬂﬁé&tﬁ ﬂ;st%@%at {]kdacﬁagmfef&q,wfrf lgmpE%ud@&lef kulting from
ur e enonstrat es e enz ac VItTy O
R e S Dot R S PR BB Erbmuc ot | des
of t heFigiteeSdnionstiatee tdvielpmet @ fantikgalies sse&dmplarytpelypepti@td & the

gurf 9 gennnstrates devel opnent of antibodies to
nplary polypeptldes of the present invention.

- F| gur igude 109s atablaidéteilivgeexginblarygpraisie rpisductiorpdontaii polyp eptides.

transducti on domain polyp eptides. 25 DETAILED

DESCRI PTI ON OF THE | NVENTI ON | ntroducti on and
Definitions  DETAILED DESCRIPTION OF THE INVENTION

Introduction and Definitions

This invention relates to 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

10
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This invention relates to novel nutations in the

ol i goadenyl ate synt het ase gene, use of these

nmut ati ons for diagnosis of susceptibility or

resistance to viral infection, to proteins encoded by

a 30 gene having a nutation according to the

I NV@DLodHs0sRNd t O prevention or inhibition of pMids@dos/n3s2zss
and rel ate

e B3 ey L Bl e ROAT B SFsep foices o

_ralisivptaphcte rofai hmltipatespite expooure mfmmttmmmti nd other risk factors. The

h tt
chreas\érlxt\ﬁ{xJe}ﬁdg %@%%1#% ggugcgeg%ul aﬁ g ti(‘))(lzlll?szé ocess &Jevg e%'\étld%fyﬁ%ventors by
rrudtiett spemiftc Roplatiek eﬁh@an Sbiect a@sseceamnedwdl tupalyped @ order to discover
UERSERSUEL AEFRRAN e SERAIEToh) tg o
RCPHUERGeRm@BhAdYs a @ﬁhﬁﬂdesatan@dte a girgedas diseasaoreiolbgiea condition

AR b B1Rs tﬁ@§dekq%an&@dfgeﬁepmﬁtp%a&mgattag%u&%ré%%&s for
i nfluences that allow geopl e to remain

cRbamier@itigal giaygnsion, gia Plaﬂ@nag@rﬂvgmamu@taherophylsd@c
fagdiofisn. The present invention represents a

cessfu l'icatjon, of a process devel oped th

s et laBefP o ‘S;fGB’lBF‘?ﬁOBWQWE‘Pa‘hU%ﬁGSWC repeated

Sebtbjmﬁfétts h@mnsasﬁarst(acvpmvaﬂmemaadsymeu aer@wgaﬁvet @hile cohorts

scover 5 ations or rmut at nf er
HeR 5 et todnn BV Thie ToRuRon? Pl iflSusp Pefieriiac Bients
pohjséted to mpe&aglvtmﬁtrahkfaﬁonh,asd mtrashousalughess shalseemé expased
% kAR AL A 5 f?clt ggi cal condition further
ena % §1 % ftl cation of genes and proteins that
eV sryfwlalbineolmragretnslex ent of ppdteinand éwtningesslystem camposertts that, work
dtbgéﬁ{épﬁtabﬁe@e\équ}é@&f if8etiofd thaf) (Nﬁﬂeeyh Edugég 'disSHE rai:.rf"‘&evelop into low steady

[ actic vaccl nati on. e sub- popu
sséag rﬂmi igdnfeqted sl peprEPtly allewing MY %’é’ﬁFab‘T ﬁqm]@re\bpﬂ ifangno—

Vﬂﬂﬂ/,ellldﬁs‘é Bidtn, m{nﬁ alxasmlg ;ﬁfgﬁ@ﬁmgl hRctiap Gidn%dks efal, mrlhmeseamh
net nel €ss repal ned sero-negatlive,
éﬁ? 02008 e B BV eipR Cp e & QB GOPRSEFTH PUES SYsiHRe the
pﬁmﬂnaﬁ indnsibls WS I-cﬂ@oadﬁﬁ}llzﬁkf:kydthhmtgﬁxliﬁ bpeéificla DAt The OAS1 gene
RS 2 BOTLED e RO BE B0 g oomacteas
Slhme hdedleas vaR$A. hHCV IRINB"kaChmItsthZ "-51-DA9RANase L pathway. As
' ]Q)fuﬁ&it duf? bmﬁio fa, & n?a RE ﬁb@l RINA ?)naQtivate a pathway

i‘'nmune syst emconm énen Eﬁyto et her
dbttileedetoglepvage pf tb? viFah RéTét H@wewehatwh Aﬁh\rlﬂy@lab'tseremset@n abalance

HeBRRE Bre n6A AN RRsd A Qleba%ﬁ}eemhm $ofil RilGhe Ndsf US
in infected cells, apparently allowing HCV to escape

1P iAv o & hepep Lo Flg A e Qéﬁ Y gsup iy eféSI terg fhathe present
emaéahbﬂgas RRASA A a@Rbng\ofralhtioh BEREéH RitaticndRTSAHAS Bfend | and resistance
%@@iesearch ,97:17-30, 2003, % The pﬁgsent i nvention
elefegondp e E R pITRwR RUEHomSs h e RgERdE of such@wdyiuals now pexmits
i tﬁé andiesionof HHUGADI @nlibutks to edsisgﬂ@de HEN&ﬁi@ct&M atspaé Apeuted

S5P PER T T W g RE B o o

hroetieoils afgl/coapbsitiats ifmgepﬂibdhoguhc k@m&&ce nheclidRINase indjviduals lacking:

i.ral RNA. HCV RNA activates the
%a@?ﬁ%%%f\lase L pat hway- As pointed out by Dansako
efhegresent inventigy thepyferaprovidesttitas degetdinsy off thyr mediDyrisRhh et rautations
aiﬁéduﬁéé fordin BB LR Yor laelae%mg GRESIULR whb GRYASENOb H Binfection. The
viral RNA. However, suc act|V|ty may serve to retain '
a bal ance 25 between the hos{; i mune defense and a
| evel of infection that would kill the host. In view
of this conplex role of the QASl gene, it is of
significant interest that the present
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i nvention has identified a strong correl ation between
mutations in the OAS 1 gene, and resistance to HCV
infection in carriers of these nutations. The presence

of such individuals now pernmits the elucidation of

how OAS 1 contributes to resistance to HCV infection
despotz@s/mpeat ed 30 exposure to i nfecti ous Iai(;&hgz@imsm
the virus. This infornmati

BP0 RGO ) S S P LA Pt in whih casc it
bﬁaictea &at AQV tvha levels iwalildhe Bighremiuginiopreviet thervitiiy/frait @dcspin g from
SR e e ST AR g P RE S W B P poitance
trh@ a3l t:@ha abms throwgh ytin of fudctha firethat tizer @A Sismréteih 1dvelris enhanced, the

bl Bl Bis PR e SR B s Rt Bt h Bgdgy e cntonces

ute shikity anant vatenboousiesalb thfleayhvialNAa Thoxssistarfce mpy) plse ¢agre about
ﬂ'&o&éﬂﬁ&/ nF{o%ee(b 1 ﬁr@teMm@ He%§ﬁhllbfﬁ0h of noBth& @A“Stl Ff)gotem
viral 1evels woul

hi gh enough to prevent
firmstion WUECY vierproteinor ﬁ‘gfleptd‘%ﬁﬁ Thre FRS1SigBestmay also come about through

G RN FoMd (bA@lnﬁereﬁ)ﬂ%tt FiVentBREL o Fatel pkcttaﬁ wng HCV viral
destruction he virus. The resistance

al so
@m&@n%m@mleopﬁ%feﬂgﬁe e forthfRoPma K1G nVlfaHéf{eSPP%e"l"h&)WSeﬁtl°n is

R6ORitdA tb S @hechaBisiD mﬁﬂﬁéﬁﬂore taﬁtﬁou@h bakbdal difrérent pbint x’ﬁﬁatlons are
p[OteIn |S |nC ease roteln Struc

plota e iy e A RS | LB e o Btecton

WAS vRbtein kin i If@rden. L to cl eave Vi raI RNA. The

resi.stance na .s0,CO about QL d|

tC?ag%lWéayé&@ limél?i%tug? Re %tvmf)sresé(\)/feﬂrlﬁ | nh rrq ?ﬁ% A&\ nal®?

@k&xb]:r p?mmewwmsﬁmtytalsomncbydes—msesrthaataup'frsatl@v fﬁserodengue fever, St.
seeg%ep&%ﬁsd J %QI%S% &%E Ca?ﬁ %@f?(ﬂs&&g&sm&’fxewm The host

fons to roteln
pie@rwrw thegstvirpsge tnpkyﬁeso'fmfrﬁéuof}iﬂw@rfwow Tire ipfeferen indyoes -5

Rﬁ@&a%kﬂﬁat%ynﬂl%e@ QYnicH 85 dibdided MoPe, RRGAFHAN I thOdctiviRn of RNaseL.
normal "HCV'viral |ifespan. The inventi

IRNselett 4B clsives et RAAY %"r R Rt AR RaY 5|a¥1ﬁ8813ﬁ0 prevention and/or

SEMBiigh b}dthé hetheR Wispoied heditl} indlidisRsy.e  di scl osed
herein, L ntended to be

daefieine &t bt aial S oS Ty e e Rt iy af fonmitions ar

SIsEdeture or functlon OAS 1 plays a role in infection

her ses [
| g Slﬂ%er gu %.rﬁé? ?“I a%er(ﬁlﬁ)&@%db Lﬁgcﬂ\m P&E]A)
|An1¢1ﬂ1a,| d“esamntmtﬁ% sefrzncecd @ specifie genswirf dipleid cel&élﬁwénum of two
\é@g WHISJe -presérf, Léhc} lsﬁfe%mweiawépomﬂapm&%@oﬁmm&a&sl cuoauosomes

er “viral i seases di sclosed herein. The

dé"ﬁ@r?b@ntowmﬁrﬁé"s Vienelidesst anyangloess 4 idepdicql H&a@%ﬁl@l I s2id to be

| R 0ORr thdthSeul, RhEWASI R diffe Ui $itiidurabis said to be heterozygous for
oli gi;oadenyl at e synt hetases, which as di scussed above,

b Yoy oY igRedifierrnt #lsiea ek 40y v g5ric BRY YARRSRAY 2 sipgg e, theppossible
t firibeCd rABMEToMnY Bhe g3hiés véd Mege. Wﬁeﬁbllél&f@ﬁ'& | one & dﬂfﬂly dddyinant to

arren ble to ntion, a /or 20.1i nhi bi ti
R PC BT erai e Dombrinisnpryassy ot PhEp i gag does no
tlﬁlpl}hﬁa(ﬂeitﬁn bittle dessivd fﬂlcie(m terddminasti & nuedreesiadipive fite normally

tfogmé ?V\VI@]@% g gl];]élenls %blﬁlﬂ%][t ﬁor Bl mul{an? gllel%Ng?gI% %f %gs’o'legctlve function.

uﬁnamth cageis the Rpo&Yal eyildnatiosis that\pm funstiongfallghpmit EGHgdheublicat to
33 ?&1@9 Er{o'ugh &a&egené ProflicPloQifhoft Gbrdi ﬁ"e OBheRH B8 8] orbWRTAR. ¢, there

I'l be present, each int same relatrve
positlon or | ocus on honol ogoys chronmosones
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of the chronosone set. Wen alleles at any one | ocus

are identical the individual is said to be honbzygous

for that |ocus, and when they differ the individual is

said to be heterozygous for that |ocus. Since

different alleles of any one gene may vary by only a

si ngbeokanes t he p035|ble nunber of all el es g@iusaddyoss2ss
When. al leles differ, one is

o P T e T6his ERE T SRRPRIS Sal d (o bo

rlﬁpem@e\@le obDontynmiasisle plaratiti@rod [Amlésyseﬁﬁuﬁ dmerah@rmo)meomal
S el B 00 S R e
mhramlsduye offthervbtomosanmegpe( Wi | d- t ype) al I eI e i s dom nant

t ta : S.defecti.ve

I@ucﬂao 1dem’A {' r?mgl‘x{:: ﬁmféog"sﬁeNSA ?qg@A gc%nglrst%% og a Sb ggrnrg?letg Igpentose) a
tmlatphdneml e geoous| hetgtocpdlie b@gt Tigfbasewplinksd g1 the sugiramviety @ia the
gééﬁg &E cﬁﬁl&l{g h:a.ﬁ;%h b¥he %%e)%@%%%%m&%ﬁ%&i Q)P%%E ﬁ%%gﬁ@ sa

ve he or gani sm
20OBPs] o&@em ﬁ!@:nmm@eaqm osphage mmmpwl tey thedborf5ppefition of

s@d ﬁeh%smrsgefshédmo %Ua?rm:le&i/de()fk sgcﬁl@ﬁ:e Bf %@%ww 1iAlRR Ll&tl%ﬁﬁcs is
One many possible pluralitjes of I el es, seri al

@111(35 EpferTEd ihreatih AAmkRse SPIERAST Fapicdntidsaayeatsy cud et né

t habmERk] eqhivants hiRSis fpfekdn®d hBiin B € fd@Alih whddeAER to right orientation is
ho Io ous chrom)ﬁggnst of the chrom)sorre set. 5

eRfional dirrelion i £0 FmBIES-or  RNA consi sti ng

CiBasaPeﬁtL@ﬂ)f Arpaitetship(qiaddnis Q‘A) with thyrhies(I,ak ©f cy@ddthe &C) with guanine
ni-t r ogenous. het C The
éf‘]’"é 33%5@6 RO d%lgzsél {leﬁ&e yes g @é%sr“%ﬁﬁ‘“‘(‘% r %‘?ﬁ"&ﬁle When
otﬁefetrime tqo@m& (hsxel)n thp ehynitiohT nap hbusaeamtemhmhatbjaweh Hnareprageart uracil at
nucl eosi de contains a
p oaglc 1at e Sﬁ?%{l?qﬁeb%]vﬁ%%gﬂ%cg@t he 3' or 5 position of
t Neslairedtids PPlvanrsof Pefleotifesgeither sipglegr dapblestaidge. A
Sﬂﬂ%ﬁ&lé‘&ld@f A ?&%@J dr¥é@bi of adﬂlisﬁdmﬁué‘d rﬁ@l‘éétﬂﬁ§ AsSusétherem
erred to herein as a, "base sequence”

t Ar/Pgl cal | %/ re or
matlcalfﬂbuv%lﬁgq \yxllgr}cglﬁ.ﬁgp ifgllgange of nucleic acids. A
emynuaé@ﬂ& @ill tgmehnweﬁxe@ b @86 2l xhkﬂéceler&oxlaynsad 604 dArdtrand of two

whose |eft._to t at
ST APt il SRoRe R Ries T et i drmgd gpmany
Bagers,Raiich if byp) depéndsan tireitsiutqronfitiaseNisaas {sAjellwinbwn in the art. The

t ' T u i.n

YRR e s AT A hnlt B RS (G

seiigenucleotidseior oligash (refatively suvrérplynﬂeeqhé@sargenqsgvept@rsammids, and the
hglein, the synbol T may be used interchangeably with

U to represent uracil at a particul ar gosttl on in the
Mh&lg%m caferengs(RAD ing ogthodwhssby pragll igterfpring R (sHdA), a
edu?)féf% Eypfchmggalbeut@n -9 QuatRidsd 15@1Q%deuc?@wmhqesdu%%mn&tdy to the

mer of single_or double stranded nucl eqti des.
L@é’&dﬁ’ﬁ‘@P af rﬁ“““ﬁ?ﬂ% ef i3teptad seng pRptARng "@‘r‘%ﬁ’i‘ﬂﬁ‘ﬁ P’c“&fnplme“tafy
eflic@l 0d bSecidly sileRdhgide the ful range of nucleic
acids, A 20 | ynucl otldevvlll |ca refer tQ a
RFap s A eE ar O et rouF 1 RN PDPERIGe G gene can
tmlth@RNMr®m0eoxyr| bonucl eoti des and/ or
Iblg)?eé(lrﬂé\llg V\% dglﬁﬁé str (Serd r{mc g&: gcﬁi%rélglgc\é&leltc}? ﬁ? ﬁ%n gvo sganrﬁgo%’,substantlally
coomglemeniary polynugdetidea delid @gﬁb& 1 bybonmmqrmhxdmelabqnds Hdtreeen each of
fenfeRtalydaSes Blesdn %&3};9 ki BBoaRGhER)
prlér(ﬁ:mr15 pr obes, 9eSV\IA;]ﬁla n%ﬁhg&ﬁ) ol i g%anucl eot |e%ueds?s that form
or "oligos" (reI atively short 1pol ynucl eoti des), genes,
vectors, plasmds, and the- _ :
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25 like. RNAI: RNA interference (RNAI) is a nethod
whereby small interfering RNA (siRNA ), a duplex
typically about 21-23 nucleotides long, is introduced
into a cell, leading ultimtely to the degradation of
messenger RNA of a targeted gene containing an
idewbhmahuﬁm conpl ement ary sequence and efquhhggkmmﬁm4

silencin ucl ei nuc
Uit P PO epiaPiF o b R PP e e B Cauplex

tE)NE’i’ tehﬁfto EINAr @ DNBNANA Buidxecomplithog tivo ddN$tendst(dalDNAY) or an RNA -

aC|d nol ec r NG, Wo strands of
gﬁ%‘éﬁ gt COPP“Sln%O“eﬂ}gAnaélﬁfqger%/ﬁ%o ynucl eoti des hel d
t CgefldngntatyyBasere Norleotgesthi pomalepripndsn bt diN/ealopts eflouble
the ary bases present in a base pair of the
dsm? n&ggg;gﬂgse the nucleotides that form 13 WD
wmm%w@&gmm Ioguener diasdeqiddsnin g sipglpystranded molecule
&gy OMA many sdfeagm eormélenefy | tﬁ?%&!h@x%éfé ealdgle

base, phrase "duple " refers to either a
m@w bb@sriewoebwwogﬁeﬁ\&n&wom&oe@%nds (ds DNA), or

aonshied: Mcﬁb’tﬁ&e@é‘qu@&gﬁrcbxﬁbﬂgd WiereBIA 184 grewlbeteﬁiuéfereme)
st rand. | ement ary, . Bases: Nucl eqti des hat nor

p%?ﬂlfen%?df M%IW%PYWCS&HW%“ soraRi gL ! the s q“e ce.
Cﬂylfdd&uﬂioat MO paifp T bibsiitiaRy yoriiltalcant; milesiiig H@lﬁﬁﬁes (Arands of

uenc of . nu tides i.,n.a si
SPISRAC) gk A WA P S BB e ey b beween
t dmaipleﬁnntaﬁ@hhqraus [ Img b epesifit, andxohmandsxpelmefaptuxml betwveen two
b llerr{elzl & tpolylmtlcl otla P08 SAL m‘i% 6Ly bondi ng.
SHFREY PRVRLET 60 | e sequerice 1's conserved with
rﬁeqwoﬂe Amleg: gy peist extyantidineahdectide thpt difersemyouratiefon A, T, G, C,
NSy %thlg %Z%?idp){ Snmé gﬁdﬂq} th %Sﬁt&e A tlﬁ)ﬁ@ﬁﬁal H&b‘f@&h&‘éﬁﬁ Q'i'luc‘-l’élc Jcniemolecule.

reée equence. di zat 1 on: paiLring

sBHétfﬁmql%F wn%bmeﬁewgs?rwesﬂaﬁfdé@me&ed §%ﬁ9€ﬁ%§é§“me and a
s AbdsdR gforausdeﬁbﬁcaﬁ&le@bﬁq&ng OprRefec@d LY. OF

,heterod Ie e esta shnent . of  hydrogen bonds .
DEREE DB PR ) BSSTRART BN HsegfgR 01 Prgtore soins

| frém 510132 bidghel ﬁdiﬁ-cddﬁig@ﬂtzﬂld,tot 8o bemtEemRN\Ao

c nment eot| des an _be L
COREFT Bl Honk B RGP e b Qoo ggens eogerpon or st
pout) the 1sarav¢y1gum o tos -ﬂu@:hermlwrmehetﬂwatcomi §teangof the DNA or 5’-to 37-

s .r#g(gnuaﬁ tﬁeﬂﬁ@ﬂ}é or U but is

AF R0 substltute for the nornal
n&f@b €oddng émv nf treqgedoas thatde et cads farcay agine apidabutingisrdrguse A
n{éﬁhﬁﬁt{%n%ﬂ)rgtenlas\}’/ﬁtﬁglsa TRESRAI LG IEAA GRGER UFlard b5 RREEAS as a
sequence ahd sequence codlng for a receptor capable
oﬂo%ﬂﬁ?j?r@m&‘aﬁ?‘e@é%ct ed ligand. Upstream In the

dRERGH 7RO PRABIE e§endedEcoiliifiR e hueRRoe uﬁimﬁs (codons) employed in
transcription, gd t her ef or

0 0
o ko e iR s gl oo P o£ 5 s e i Sodon
Dpitott ARG Feferfed td 3@h infdraunigg seqiiiée, aenening sdqneréief DNA that is
dlre tion of ence tr crd _pt QL £ ad out, that
t{aﬁﬁﬁoé’llﬁdﬁr&om 15 Cuto 9({5}%’ (ﬁn rQleI%:I\t?‘iQon ar gng t he
non codi ng strand of the DNA or 5 - to 3'- direction

A} RAG Jr PG he AVSEL PT -

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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Stop Codon: Any of three codons that do not code for

an am no acid, but instead cause 25 term nation of

protein synthesis. They are UAG UAA and UGA and are

also referred to as a nonsense or term nation codon.

Readi ng Frane: Particul ar sequence of conti guous

ncheaDasxdeMIsrl pI ets (codons) errpl oyed |n trmt;(;o%b,m
e.readin eg B t?l

TS P Bbeteh B e HRBR By gl R Wl PE sk oG ppigpymutation

t(oasa subatitution} mﬂhb@rhgwgersfhatﬁwmhaase@emm siqngpes®@ quaentide pdsition

%h?%{l;}éﬁ? 393 99%_,{%% Ahy 2?&%&?%&4{1&% &%fﬁ[@b% 613061,

ranscr actici'ng
t2 @ﬂ%@éﬁﬂ%ﬂl‘m& @iiﬁéé?ntlliﬁﬁ\‘)ém 2063 ob (erhask Acagsion

ffE‘J R@dodods. 1%%@@@5&@ BY RS %de?thé Loadensh ate.

nt het ase es assocl ate resi st ance to

isdptgniien disglogestheagsuls of @ study thet identified populhtgea of supigctggesistant or
]pﬁm\g@ #9024t QAR &S n m/ﬂ{é%pa@ﬂlls W@@C\ﬂjaﬁd ﬂhﬁ\f@rﬁ{ef @bntifsd genetic

based on the di scover% that such resistance is
£

Jewgiong thaleonder this Benslnid effoht SgvPgheengtisaaitationyss the2(ifi-on)
idmg&dmenﬂ&té Q’ﬂtﬂ&%)glm%& &e ﬁi}éﬂiﬁé@t BsQrOneichiNG 268G MeNGEh Rtistance to

tide posj 5728, 2135749 2135978
%ﬁ 6‘(%"2“0‘2 113136%%)’ ei‘ﬂ g2 a5peraonirol slielepgpgiationpaalisiy Cases
23968 s suBjtetdRA4erial} é&ﬁ&&te&&ﬁﬁ&ﬁrﬁw &0 YOHC Y[ but who did not

2156638 _0of Genbank 09775. 13

(VR 5o g BRI PRGN TASE o 2% S T

| sanoeegaiivn) Corgrol ubjeds vire sme&yé:mssedfsutaecstwhdydldtshatonvez’c to HCV
AL o SR 0 L S SRR Bt puiens

virqny ¥ acpiydl, Baitigh Gdiambid, (rmadasrhemgphilia tatients fg@lnk%@ﬂlbvestem France; and

et AR vkdi&frory Qx@fsé‘afttletd?étx%p&ﬁﬁﬁfegﬁaﬁ al effect. "Several

genetic nutations in the - ol 1 goadenyl ate

it Hdcast QiR ma B aer Reshomp R B0V groups and were based

sdp?ﬂ E}Si@i&lﬂﬁlb%’_{yhhl a;s&@sédfag&dorvmm‘pubmb@ﬁxamﬁm At chlqév models

[ cti.on, e stu si.gn us se-contro

PR g MR P AT P e Pegafi g g, niol subjocts

swdsrp dadumettatdo besarapbsityvedacutitmiies th HOV uging@umettia diagsstics

o'f':g})/ te grﬁgo &@sg ﬁ\gbjegté\%feodo%%\é%lte%%s %e%é‘{/ geron%?atw% e aving less than

% uénc(rmalevlottm@\%ctos,@p@mgvatrmef;d caﬁgermated cleftitg fagors beferedanuary

SRJgh aédn&ol &sﬁgsﬂmgu@s%&édeﬁnqug'dgc@&m&ﬁw%&kpmvb%

positive. se and contr ol ects were recrult

finispHnetiEasyoyerr definghs dOHWmH%Swgaém Baviug igjecee drugs for
VAHE AbM &, geﬁi lnhd l%mn%pm%ﬁiagg%ﬁﬁ% or HRFRBdidrarisk behavmrs

pat ients rom Nort hwest ern rance; and [ nj ecti n%é
LA ddidonal sk behawionsdnctude fhe sharipg ploTyTpess 09@3180% cotiens ?ﬂ?ther IDU.
CRIbhE pdrticheh CRichdi@pspitioh 20 el VR eshtbl @eﬁemmbd Initie study.

ket o AR PO A G BT HL T RA G WP B A P

ampblmtthmrw/mmﬁb&nsmgiﬁvmpnmda grgupsheriskffetiéd@ntréls’) and at-risk
des .enein. For the henophilia popul ation,

coft SU gcts 20 were docunented to be seropositive

f Tire pemt:mt Imydnte's appooapiQV ideviifyqg@emamavtationd asgicatpd edthirgsistance to HCV

| ﬂfé@ﬁ Yol 8354188 on &%ﬁ@%&@geﬁgg} ggm@ 99@;@/@@@9 89“%‘ jnvolved

bei ng seronegati ve, having
cingire] irglirede the eell srfepe Hing] Mepageiioniwihin thensl dhet intgtferan response, and

Clspcts dPehefiBleGhBuRal 6k antBRLIAH Viral 32Bdnse, WoRliktQlogated. Candidate
injecting drug userS were defined as documsnte HCV

seropositive. Case 15
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injecting drug users were defined as docunented HCV

seronegative, having injected drugs for 25 nore than

ten years, and having reported engaging in one or nore

additional risk behaviors. Additional risk behaviors

i nclude the sharing of syringes, cookers, or cottons

MAtWOamﬁmhem IDU. In one partlcular CaucaSIaRngmmmynm
ation 20 cases an d Qé i ncl uded in

PRBS ofirapteRR FRER o opinds B0 MiedgFietee Simtetiet Ragric

pengétcsequad:ese&mﬁlb igedomyc BNA @€ sch subidt. PAR bjo&xctd:mtne pdndidate genes

APRLLSL o 8L 67 383 1y iE PR O P

LATtoinfated s@denctrcases” ) . The present inventive approach
t@enegcerﬁﬁthtfo\ﬂs Qgre Qﬁﬁkﬂie%&tdhg mﬁ'?a%?ﬁht%t%g ggﬂet(PASl) that either

resi stance ectl ed the selection o
cilandi dan @H@eﬁ‘@@: wixp pigaificantly essociaa! (e s etleregjetaros to HCV

| IO NE Fhe BaB dbdi@ltiof 43 ldBtidn® e BnGiRitd th&k ifuBBEns a¥d i in
propagation within the cell, the interferon response,

digpre hs Yerpisforts of e QA aere ¢ ﬁﬁa’ﬁn%’) &% Blodyaed Athe pessence of one or

aRbrk ¥F théhuh SR 8NEe eyyeﬁevénﬂ&re(ﬁcreﬁmheﬂsrs@wﬂoqa’ﬁ gndISEQNB
2005/ 040428 PCT/ US%OO4/ 035284%%§nes se uenced in

Q@04 fhese Frragl QAT foas pg the ﬁ‘{:}’e{{ GORer resistance to

reacinteation 0 anplify target sequences fromthe genom c

. h ducts f t
SRR By 0B, OGP PRRIRSPEL 5 SGR oo
f IDLSO & sTcamd S BQ I NS TEMA, zsmpmmatmgu)amﬂhnahfrmﬂ@‘éa@-control
UL PRt BRI L B0 B g
103xcdfé¢r aed $ihtksin, Mal Bieb Evok 13:921c80ioRaAt Thennvenleanegmbraces both the use
ftﬂl ?aﬂg% clfb!%q Bhsefér l(a‘BloﬁrpQ: agé_)/smvys 1'V&Jéll Qﬁtﬁé §ste%@ GfbsdtOof

I on. base substituti ons and [ etions
t ﬂéﬁl es%ms tfqncenm%lseal ﬁmvawrtsﬁs%awera%‘ﬁéwww PR<ERTOé

1seg¥éadiioR BE haf;@fyﬁ’és a8d hipRyfdSbsdts FaR e CasOdT chnthdl prodpLidentify
produced resence of one  or. nore of

nﬂtlt&?c?“é ﬁépamcugwéo BreWEhreesr el Brs e TEiceR t’é’g&és SEQ
| ia o&ﬁlluﬂtra?ivéiﬁdmﬁE@atl&yﬂ& ab@omputédijompiitiegurdbtids afithe OAS]

QAS1 £
Bar b eag b S EP NG P B R R el & P R s pemini
paradluticasiai egst md)cpﬂ@l paputaien by thig amlxsrsaThetdp@sumofﬂme I@pitypes is

AL BER 4 D Somnth Mhnke AR BA TP D Bhfiicd

gEaoHy fr myrcdcamaels 8% pljinfesrpdhaplotiperenf/aiitder iy W ebergsgelibrium,
gﬁar&fe%mat A v dRIES bich ol bfha%ﬁ?p@ﬁ&no}%(egﬁptﬁ%dpﬁfanﬁﬂ Hurther

P%Wh’&r"alé%‘é hyypgorpopylatiqns and ipprimaics “Fd&ﬂaFeS aHfgAPis the
QQa%eslram#ﬁrﬁtd HapiStyp&pre-daily Heyddvebzendbadl ¥1a mﬂaﬁmmelyé ar@ofnfifds. One

use. of set s, of t.ations fo

o TR BiRlas P APt ot g5 PR RO resistant case
sggtieigaliis paaticnfar papplatidry TeGefaredutjesnd o@trym@thsﬂhmhaﬂmehre at

t he cas nd ¢ nmut at i on

PR PO TR ICY, iR e AP nbnlon PebRids 0 BavBlison trougha
Scrspdgxtserixs lof teyom‘rﬂx@tlbmaudnmltatiotl osginaing frem €xanghtel haplotype. The

h
CARYBIARE, B AU B EEUR0 LAY 2 U e
| §DShiSEs pesnnseelemn aﬁabp é@gﬁiﬁesméreem tdplatypd FLARS injthe pppulation,

9191%!'a§‘£‘re_§rﬂﬁ§ 18 RduARpir L:ha@@t&'é bdd: kiRB. IRhid dXbufiple, haplotype HAP3 is
ahal ySi s definition of these haplotypes is
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shown in Figure 4. Two common hapl otypes (identified

as HAP 1 and HAP2) are identified that account for
approxi mately 85% of inferred haplotypes and are in

Har dy- Wei nberg equilibrium 25 particularly with

regard to the occurrence of'haplotype honpzygotes in
thewpm@uhmnnon Further analysis of OAS 1 |nnyammmu§ﬁm4

e T S o T B
dl@ﬁm@etrdbéormﬁutaﬂod SEQrIDd\IOrz)tmIgefys vath en Aontclaotilis for@meation SEQ ID

) ﬁﬁg(ldentified as HAP3) is
assocnlaa (fppea%&% persistently HCV-resistant case
dihe prgsentinyeniien ip apttlingigd by the Eyedowme ilbystratiVh exagfplsr Nor is the present
Mtfoﬁth%i@@ﬁ)r M*lehfspﬁwt%aﬁlfpﬁ@ GJaFHré(v@cf‘e 1@!1@1’( ko ﬁg rel a.téce and utility

subst anti al ower ri sk I nfection.

 IehpAresiap @Aﬁbp@&rlsn% & tiather instrative cxampin e sabstisgiampfeanG nucleotide

6 ah BSnulieotld® GPSHD ﬁ?kbof‘reﬁmgmrﬂ-ﬂr@ﬁdtéa%ﬂd emdrgai;gua&oﬁ 54Berine to
t he ancestral hapl otype. conbi ned rari tg such

hesiresCrpnbtingg PW‘F‘PPW%‘?’%H@ theesskPedinghe #t i spggestive that

hmeﬁw@e sidAP Bhosp B PR EdnSvhRRES thd G@cﬁ@w&na h&be @H&sﬁlﬂ)r}tlﬁed
e HAP3 in the Ezopul atjo

e nd retaln_hapl ot
Joe B fiadye F@ga%ﬁl@ R tan AgUgreiie Rerat pislege i
Gmidtioh SBQ.ID |N® 4 hdcﬁrs Qi(taa'f‘ﬁn&:n >Il'$aﬂioehgbb}ﬁoﬂ'ﬂ@$orltﬁe whiGi-tYia sixth exon

N I T R T AT a—
dothe iprmeqss tlhz&esafﬁewsplscemécogratldﬁ sitelariecbaseipdix dﬁwnstmm dihé omtated form
t
zﬁe%bkgrem%ﬁ&?%ﬁgﬁﬁhs%ﬂg? bl UL AR5 0 AL
isplieersizhad and as amesult enaeimages afditiqnhkalttroativg eplivipsi df presursert RNAs in
?}H&l i3 the%eéﬁﬁéd@ﬁmpff %‘ﬁﬁﬁé P%fén[}){ @ﬂﬂdcﬁ’xﬁer{té @tﬁe@galgbﬁatlve splice

er 1llustrative exanple provi de 1 nsight 1nto
tfﬁ’@sra@lpé?)’&’ﬁé & Byt Fdop- F‘HFWF}B?SFP‘&VGI%%’HMS’E genetic analysis are
Pidvidel @616w. | N anot her illustrative exanple, the

ubstitution of nucl.eoti.d for, an,A nucl in
Stionp o fhe T it o foa B R frroed SFevele
stabgtipticutof RINAGferigedSenim rgh ymphdcity céllitnes Gaimstiptatal bload mononuclear

pc%ﬁsﬁ(;PﬁMC%ﬂsgét?cl( go%’?rﬁ}h%u}n?.rgs% If’bklagzﬂgsm oftrev%rsgnr.r%nscrfc’oed RNA

pmﬂslph ﬁm}alvamque hapitaresanyingesil @196@n¢1§BM@§ indicatod RB. forms carrying
g &e¥ k&&m@mo&@g & o A d- ekl eo“ all_l O&@Jﬂ&éﬁseﬁﬁ@%ﬁmsm

e su stltU|ono an A nuc r a_G nucl eoti de
i farmsnTheas @4kl Rranseript xgoaats are denicied; sraphisall iy AssFrsifsand 5B and
So@}nbﬁﬁ s@mgm@as &irdugh BBG TH R W ds GrolMB@inTigd-H3.€x0n i n

. .Thiis substitution replaces the requisite Gin
tﬂ@‘es"ﬁl‘?“é AR bppmg pf @%Qé@hsﬁmwcgv&agw ansqrigt yepants are
MR8 fo a8 bRSorandiedy tBdolyp Eptid@co/iitihy 6MSE) IIENONB), BBQ ED NO:

PO P! 14 SRl o el i s B AR B e g sme

aDSNiOiQS SEQ BENOe1§, GEQIID@JOIE SP( Mo &0sd2g AR MaND: &S, SEQ ID NO: 46,

P TR S TR Al Bl i U bt B Rl oy B prren o

Ghe@pi as @ArﬁgR pPiypépdideserd OyBivd dxomuISerdfangdabb'eA abrhmpmigstingef many
& p'&‘ﬁ? tRed1E Y RBmin

lgqlrﬂ%eﬁe? |H&Ir us ?%tfve exa 1%%}%#3 g%é?%%gyym S uaslrwénle

poosgvirgdbaratiptenmingpogienous splicing of OAS1 '

U, 8Bl tDthe zbﬁl)ﬁh@iﬁh 8f m&aﬂlﬁ@%&%ﬂp@m%ya&@ Nhd MI@fiz faxns of the gene

reverse 20 transcription of RNA derived from bot

| ynphocyte cell lines and perjpheral blood rmnonucl ear

cells (PBMCs) isolated fromfresh human serum PCR

anal ysis of reverse transcri bed RNA
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products from various hapl otype carrying cell lines
and PBMCs i ndicated RNA fornms carrying A nucleotides
for mutation SEQID NO 4 resulted in a nultitude of
transcript variant OAS 1R -forms. These OASIR
transcript variants are depicted graphically in Figure
SA wAdosBgad 25 conprise SEQ I D NO 36 t hr ougicTaiEedodids2ss
V) re

Mo Bl P CIRA fﬁJ&ene&gelg g%nrt;%g(%gﬁ )Lo% ;,hc%)%%m%rs) that
vmﬁx% hegeleptize prb@rqnm/feﬁspp@ﬁcemmt vamianty rThrmrr @mﬁom@use

Em{étld@l%v&so bl?ﬂdhrﬂ:g optfhe %’s:&}nkﬁrgigns %%es&o $§'Qn2!4 (S)AM% forms of
|ﬂr5% QP Y gepe Hsz'ejsv momév 10296lzat13EQ; pqswwéatl@vl magifivatiqp qﬂtbe resulting
%§ote1§£@1&spskﬁ\i@d%9the &EQlll %pl’\é@aézhat &E@a&’e@aﬂﬂ%an@g’or otielnddications

and/ or 47. The foregoi '

F%'c}t VB@B‘F’ t]a:@ghm@r ftﬁélllty’é)ir ﬁﬁi'll?blw 0611 spesifis 9AS ﬁﬁryteb)eform may improve
rtﬁé SlefaBentl-Aral P&foRinshcast teAS-SLID AR NG Riph#l&sy. Tho il ichfn the art

o e| ns inter eably.. A conmon feature of pan of
e g DR e Al e ST e bty b s pesifc OXSt m may
pﬂdolmprb{reythé dWefahehlﬁ viza Iphl@fmhnob eflmg PUS-OWS/RNase Cpath@ay inlt@ses
I In a on
e R e e RS s Rk aribeg. PP st e b S sopie Ot
@hs] Rithaut Hmitgfons dne egbcvdemenl @f ANDsad Qe GUOQAIBprotein is one which is
P
Ssgglm&réétgﬁg)ﬁggal ont é tuié?u(l:g% epas%i%r%gi%lp tI’?J]enzymatlc activity of
Batdapesiic OAS] patein.mp durthpr ¢nihodimeneaftaingeradyesthged éhkSé pfotgin is one

Sx&ﬁplb&zér‘énztyﬁﬁﬁéé‘cfhbﬁ ?oYﬁﬁénéﬁg Svith SlbleSactit %hﬁsﬂhééé%?'l&eﬁﬁé’ °F
evel s abundance of

ering relative

raégkﬁhtnigﬁge PeEt sppyatiqidsiy @ot heasn deoissing Oﬂ’?fﬁlh%m’o‘ﬂml affeet) of the
QB rderiSRAPE RO oS Mor¥R ink York 6! vhetRdnisRIS nfdY contribute to resistance to

pQost -trans] ati onal nodifi ca{lrﬂgn of the resulti n]gf‘%lm
p‘f“&l iferion. Hhepresend R‘?"F‘i‘t@B i§ et bmeda hewexsr: by tB‘i)i?F‘éE‘? sm of
tdedidn éntierdsalesd vaﬁ)aﬂﬂﬁnﬂﬁﬁleleﬁtfd..ﬂtbrhﬁtypépmdtsfl cati ons t hat
ippr.ove ct|V|t b||| or avai l abi
S.{F:JHG%CI fenuon%& or¢ Pr A e H fvororms oH{lbh Apr 0326% {)l?}ge IXte F)[nthetase
agene, novet aRNperahmnmamé a&;chmtmeremS TI@&S(/CRN&SBO ulscloses utility for

Ral Hé(@b’mkﬁﬂ ?’E&t r?]gé lnld%gvél rot«{&ﬁ Pebe nogal}oxjrrfs l§1%V<\,th§t'§ctenze,d by the

appreci ate epr eSSI e acti vi t or
aresenagtn the gspe of ong o pretsiof queleiasreﬁev%lp muwaws ophapiptypes not disclosed

lmecb\aamtdaﬁbaeyse rﬁkée nanatl Fortht bEOAPE OB RBRESr @ calrfdR a level of
- QAS/ RNase pat hway in cases 10 where said

srﬁgem to thrhspatitin q ‘@mh%ﬂd A Heyawrusesincading but not limited to the
dW%ﬁNﬂ@mg&ﬁgue%ﬁﬁes Ojéhl@ﬁ fes@8ad, itick-b¥R dncephitidWirus, Japanese

W t h ] m i on, errbod n a. di advant a
Grespbilits vy S Lo spopRtlik Ve *V@Ea%v#eéam SRV B Borio
v\'rima,l loypingtik vinssBarzivitus dtheds vims) Kedkotsa vins, (Hujid vithe, Alh@ virus,
n%.lt ! Ig:eaaCt I VI nt¥1 Rf asansura koges§ see%éeler%s %bé@? o(t)tgl nhave also been

fur P ERboa a non- vant aged pro ern’is

- cehewn twite hannmn eftenyaimp mfecamt in\ekpeyimsutkraspiratany sgnoitiat Yirus and

%{]&‘?ﬁavﬁ"&t Y Btk MR e RASY os. 'FQM&% J)f::]l‘xgnﬁxgnce @e%@ieh%%ﬂs% (HIV-

e overal enzy mati c acHV|ty ecrea I Ng
o éfedigd cal#ﬁtp rehaﬁeamefwsé@m cogtlatefhwith pigh gensertziians of OAS and/or 2-

P4 A tEGikrm D 8119 1 @&E&tl@itortp%enfx RAPRHI 'bQ&i sHBANS Bio%lg&uoﬁﬂén of OAS
contribute to resi viral infection.

frediert 2 hBishthan 1?%0 M%rtS 216?%) 8%03:8) Huvdispting giat tlcnfél forms of OAS
SRiREH dvhde HIRClhafdnSdhethanidstah®proGlie hh@febtive Cherp® Arnva klleBd DAS IR
pol ynucl eoti des or pol ypepti des. The invention

t herefore provides novel fornggof the human
2'-5'-o0oligoadenyl ate synthetase 20 gene, novel nRNA
transcripts, and associ ated proteins. The invention

al so discloses utility for
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the novel nRNA transcripts and novel proteins. These

novel forns are characterized by the presence in the

gene of one or nore of several rare genetic nutations

or hapl otypes not disclosed in the public databases.

These novel forms of OAS 1, OAS 1R confer on carriers

a |'woebospdos2sr esi st ance to the hepatitis C Vi reeanabgda/o3s2s4
DUt QL Al te

CRBRSIRHRT (el b 5SS el e EHsdI g BB seens

vasmgl.,  ti ck- borne encephalitis virus, Japanese

eﬂf&%@géﬂt inrvén%o?( hlgéjﬁ'owgs nove? Hésérqﬁ@ﬁ’ gﬂt}@é}ﬁﬁlﬂaﬁze\é \Sﬁ&ﬁstroglodytes) and

Murray Valley virus, Powassan virus, Rocio

| B9tiP? (ipzilp gorxﬂ(aa fpgms 31, gach gEWhirl) heads do amavelgnR I eshiolypeptide

vwlml,m%ww Een\eg &y@plcﬁlywéw ﬂlgtﬂ}uc%nser\h:@\/d A&ty 'r@f[téchﬁrﬁnates such as
VI rus, anur forest disease virus.

Hgmﬁaé&@s an E@ewpomwﬁfe{eecew PAYore %hﬁfwdrbetween the

ahle® Pedikd. OinipBAARE! 1h Blodeht HMPLFcl L) bédsest £SRLIE BlsOSubstitution within
Vi rus cornavirus cell culture

tial
THRSkpdn oy stsmavamin DO MR T intB e fefped by
VEEQB> NO( 59) Vhat chjisel Bfrxehted proin foduet. TR diG@Enék DUS1 PaSpeptide

258 RSO i o b7 1o KL Rl et

hasillbedsd mheswe ttvo bisk paikddativn (aa thie Giltes ©fui kbt to (21\144# D&9-2,844,090 in

syl Ay S5 B50 3 ol e e
dirliearsge thatenebren i Bramataidtop pbidndation Tlef gfoalia paviéal pdimrentidie. and partial
TﬁmﬁA sb @&c%s Q@ﬁ%@ded]@ s\é? #PR8/ 404 38q BS T Se, Q&ﬁé&l@e’i& 8e

fornms o disclo herein may confer resf st ance
tlefefrﬁb%@ctﬁ@wf fh|e shippazeesand gprallertiapseapia grkativ e to hymanyjspfovided in

TherPseIam oﬂtﬁBé@Eh%ésolﬂctelleﬁﬁnﬁﬁ OMisER 019&)6@&5 %&esrs 'h@hlﬁ@nserved
of the chi anzeed&Pan tro tes) and  goril

d

(REDPFRYAS Stvrcrs B3 It mest Be § ﬂie StagRy; 2pt °°\R}‘7Ptd’? &}eéér(’irgxyl'
ttemﬂndll eveThercRivdon Eldmﬂmdrmﬁﬁniomiﬁ of ﬁeSMpbbpdghdids lc&rllta.\ns\/ﬁfl\ll df€he

nes are. t ,ca r erved.l n.clo A

?n'éetn gr vmu fiemonsé{atedﬁo ¥e Lgrr?%_ %OS %OA P@'gﬁgc v1&/n§s cl%mpa.nzees
g@rllgbﬂllas ha\aeﬂpp@raluﬂmeddo fvlﬁ% cletierass smul@@&ﬁatapf Bungdns @r Adeida, the

J

SELIRSL. U 0 SRSy LB 55 0308 v
vﬁh@thhmarbmstemméaé @Prtlgns(oeﬂonaerélﬁtsé fetepg iaxpaineaqessary or even
2d1§'aé2m% Mmﬂé)@x%?émﬂé’n LITIRUGR R GREHRE RO outright

SEQ I D NG, that causes a truncated protein
pFEETeR of fhﬁ QAéﬁ PRRRER GRS opRSedio by BepoeetyINg rarsarintrRAgients in
Slﬁﬁizl&.ﬂ@ e6nsBfeft AHANd dbedtvdliyn &E@hhﬁbahﬁes 5&1&5&0@?&1&%&5@: known

respecti Gor i I as al sa Sess tmo base
5 br SRAPRT I e Y intieigh 6 bS ABaA PR PRR Loy ElAtve 1 umane
2qh314ék¢r&89 bR anlidére38DfrdghencNGT 3 Dol edbant Sanid thelabisehdeSof @d36lting fibrosis
d RX SEggID NO. 54) within exon 6 near the
ocel ar G
acc ?lce Site that causes a premature stop of
tEaahsttvat @A&IR dIbreA gratankd from Anrhdneslubjpadd wieqnd ¢ackiersaofthese mutatlons

RO R S MSER G P By R B
sfranyesile pretisgife, thin eonvprsiapafBldt teethiNAyand the aonwranrwfrobwsto double-

r@hdel WRIAL &tﬁBl'é"BF‘clbﬁn@ Q¥h& el thargwﬁmﬁgme%m e steps are
t hese cases, ke the human OAS1 olyp e

SCREAC gsolqﬁvlgrmlg/b@% sahiiesd O%Vlyfb@iéﬂmér@e @@weqf EVSrse wapscriptase
chdH, 6 TR AWHS (Rapiatsilificdtion bHONA FalE), UF €adaiaghl @Dﬂkqmi-ar?éonstructlon
the carboxyl- terminal tail. The comon am no-term na
portion of these polypeptidesjgontains all of the

el ements previously denonstrated to be required for

OAS 1 enzymatic activity. As chinpanzees
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20 and gorillas have been subjected to viral

chall enges simlar to that of humans in Africa, the
preval ence of these distinct but functionally simlar
primate variants provides further evidence that the
carboxy-term nal portions of longer OAS1 forns are
unnwm)astsaucyzsor even di sadvantaging in sur vi v}mg‘mﬁ@qu

OBy B R S RIS RO oo
sa@nﬁmh@mbnmlmqmlagslachNAam smncmptd to asrifian its idiefitity and

Ztﬁ 15]3 {T%I’Aﬁy Ad%lﬂ&ﬁﬂ ?éeqﬁ DEQ alftwlienclls %eﬂa 1v¢9t18%&§1d\4 t I on that

zees er prim & known to be
sltiwle@fxﬁ R gene quutalves imal etfect malstam tdxabinfeaticant bypiadifying the

I ].QBI?B& e's gf]thg f%ktﬁﬂﬂg\@Aﬁh%mga'@?cref&ga(ﬁﬁ&&ﬁg if stﬁyglty between
eased

i'nc uency viral clearance and t sence
ofarrregssqf thej Qf‘gSl i P plessing horgozypes Atildd e sultieets W@MWA stability
ERehuiRM &hd OhphiRd 6NAmbwn S AR 1 %&Mﬁmﬂ& WiRipRMNo3thern

who are carriers of these mitations. Coning is

clabrifiggioputhetspoustiifaarite sokadth &?ieﬁ‘ﬁarr?é’(l?ﬁ'dds t hat

| OX91 N Butatighs 9 h#dct Rfectfn rEMncd mmd;@ing &eQEgulah&SMQhe OAS1
t.he . conversi on

t he conversi on of

BRG0P e h LA DRI B DR g e cuive
ovifal Bifdctidre dhie D AISIER alddlds mady |cbnﬂ§1&ébimbeZt6 virdllidfedbibn thie@ge constitutive
RTINS
PORjuats 'zRRCEprERap with Awplittohtdatifam afvirelBitulatiots JThews Imethods

BB iy Bh - R0 ER Ao T Tatiod and oters. Sampls
sm tdilseted figr tissiesAaewote exprpds QAR sutheas thpasdphietsblplood
nﬁclﬁ‘% Bells e@%%;(‘%gSSIOII E%Bﬁgd tetbeeh ﬁgsﬁésq{(ﬁn Ogé‘ﬁ{]camers and

I S sequence to confirmits
. W@fﬁ éfh‘éPe ergodimetitrerEPerh hlogtmrPronBiar clig gg&pttogted from carriers
diddfreh efsas pfc@hg’itetl Wecul thre\Mnt Gtirhyigred wﬁ.‘!QM%ffer&\SﬂlB 1§R1¢T expression

e A ekl 8 e
nethifbdinidne heshar shjeds £ré esacadceth interfardiiNAd gteddyiel ofhgduh&huema OAS1
CEb 0 0uRlo b BSOS SAL 55,09 RRREV IS, hJ e LARG in e
aad czm@pmrml@d ol 1~ Tggal's CRmbMthoasgﬁysleq;, lqmeg@pm,g{ @WQ miethods of
aE}Qﬂ)ﬁ mlugedl}pwanﬁ{ermﬁm% é%& n. These constitute

rout’i ne neth OAS1R nut ati ons

Ryoedhe aavel PNVt saHOASER istolgrede it sspia FTapHpgite Fgombinant OASTR
I BQR LR a9 or b ﬂ%%hf%&en@ﬁﬁb@m ekﬁreslsﬁn KiRGnE S}tsféﬁﬁs In one

expression of OAS g S |ngr Kylnterfer n
t prabadipsst ofhig aw%@n Oéﬁl%FDN flsefé?% stagdard mpelgcylps biological
ainlaﬁb@sntﬁaxyjsm&m{a cbﬁéﬂpﬁésﬁ&ﬁ&cfoﬂadfdcérﬂ |to dn'¥pBETeitapibat conta.ms a

throu essi on ex ression,

otea SRUS thdakety e FiBERE R Py The FiGaE i hen
upeitiet ﬂom%aleudh@cageyseteemfgeﬁlﬁiobmem nii et affﬂlty\bﬂr(’ﬁﬁuﬁ graphy or
|nt rfero . stimul Ation e nethod

Rifiragtuniy, Pls Ylsn Bt b Uulet e ARG R SR Birront cxpresion

hyé@tqrmhnzl abst oells thEbgmae ey fo mmdy mctdn:émant pBaeipd, esludibg but@ot limited
c SibP Ttk Q) S

K e A R R e S S R S S
e@(tpvres& on is conpared between tissues from QASIR
Cé&‘hfnﬁéftﬁmﬁ %tho@soz{ﬂe &84 1o @By shit HBBISTRRALERBE OASIR proteins that
peripheral bl ood nononucl ear ce s are collected from
carriers and non carriers, prgpagated in culture, and
stinmulated with interferon. The | evel of expression
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of CASIR alleles during interferon induction is

conpared to wld-type alleles. In another 20

enbodi ment, human subjects are treated with interferon
and the level of induction of the OASL gene is
evaluated in carriers of the OAS 1R nutations versus
nonvaeagyoeess As one Skl I I ed in the art can pcr/us2004/035284

appr MEer ous. ¢ tio f tissues L
CBRGES E QHE BRV RR0 G s cqppsions
umemodsan@pmwély@ﬂ@aﬂlszsm raciggésatn msedGhceptifisselection. These

n ([ t.1s .
e R e o8 B0 CYo S Pl L R gepice
ofynthesig ghpaistrodr siiufar metipd. Quecluileéinthesteiit recedningitimgthere are
S r

R B o b e Bt R e B e
nEUK&ES i nto an Escherichia coli expr essi on. vector
apépRgSenefs &Y tﬁ‘@l‘e&d?rﬂﬁ‘r ah@fothil Fom b RS 1RSpefle caﬁ%g U%@ “Pdevelop
of DNA coding for a yhi sti di ne pol ypeptid
r BEBpATsTRATHC i Giserrr nr%d “P‘héﬁ"“erﬂﬁ’r”F‘? né aﬁr%%ferzgw@rth@ﬁ Pg
Clrherdvy 5RhES fbhsdnfiﬁbdly m%hbr&%d/omgdllle waé b4 rﬁlﬂﬁ}i{e d1ﬂ"erent host
chr onat ogr ap %f mlar nmet hod. gne ski |
¢ TS RS 8 Bh‘f“fé Yo, e AEAYPE é#%%?%fms) of
epnp-rffes mlnamaﬁbtemss mjwltemastumebdshy nfxtbl e bﬁdkﬂ ofMewBRANd White
pﬂr b1t¥ w{the S(I:,l eﬂuen%al 1m11£rr oax%%éxes lfl_]C%Q(f: %/Fxg \?T’ aéég?sg’]ﬁ ?{abblt .

ession s
smmﬂ}en @Mlepted;by Yeaipshaure andethe/send, bmﬂeaitgﬁ ondffisitypurified

n
o TR AR TR b TR d By b bl R b ar i
2005105 GHERT RdISE0THSeBS dewlopantitgdies i rali meusn godtaid other
t DG SGsnRl 9&%&9§a§rﬁeﬁ@a¥\ﬁésgn‘ge&' RSovER R hsP 59{13%& R)Sdevey dnﬁﬁjo%hes

conputatlonal met hods and conmer ci al y avai |
sEPetifiafodbs e R pEateipa hhedevelermpent %@bos!@pﬂnpﬂ@ﬂaé@d@ewlew antibodies
ThesiebleGaPpRiicid B fmbényi o ETRGeRghtior Pt hélRe mﬁa@ﬁw&ﬂ lifé&Recreting

be nuf ac ured u th nt hesi
RGPl SR HORR it o BCAeR O G590t fergrd molecular
vvtelcllumc[uecognl ze that there are 5 nunerous chem cal

0088 B AUDRDERIeA b B I%) MRERE LR RS 1D

ence rag

_ r e@bmmmesmoepeahaemp ofthe ﬁéS InSoRing errells tissudseand oegenibrgs. In

d@ﬁ/eeeln@) ?Jméxﬁ Bf tﬁﬁqg;gﬁ%c?%ﬂﬁé-l%kk@ rﬁ.rﬂungsogﬁﬂtﬁdsﬁg&gﬂ &t devAlﬁped using

one ski recogni ze

nbiFrfied trsomin b4 SHRoproteins P‘Eﬁoﬁﬂ?cl@Fe@éP%‘pﬁﬁﬂmquT invdsteqt thage proteins in
t BendsS6rumf THAE HiagHobticthdth L Sdaltbe QAo VeBdNE BB PieseiBo o absence of
%g ants, mnqc1 In one c¢lassic enbodi nent, a snall
Pre?s’e ¢ 55U Ahearricst and Bop-Fafie of theaBesrdrsgaiped genetic
Pmofafién. i s injected subcutaneously into the backs of
..Zeal and bits with su nt .si
N GHETE: BEra b PR fars St b P B HD e oS grgteins from

Ribizi patienssevha m;sﬂaeda amtamoﬂxsl duiretbubiyeti@i| Iaﬁlaﬂﬁtabﬂé gorafiflg antibodies

t
gtp u%%él 3% poqgu’lrlsfﬂm%?h“n?ﬁceﬁrﬁﬁ %ssg‘fsn%‘yoﬁ’ r ST ?c#ﬁm%‘ér?mbbé’ dies can be
CuJSICﬁ enmednopmlpm@n@kpdnh@ds involving hamdgemizdd hufhn tissues and antibody

?Q&ﬂls&@ pro§a'1rm\| Shis Hﬁ{hg@%bl(;@tﬂe p&cgﬁ‘gﬁj{)ﬁ afld ﬂ]ﬁﬁ&le%ﬁuatlon of mutant

dies in rat, nouse, goat , organi s

P@ﬁtsil%léfofeln&dﬁ’é??f‘éls giergaaihadp fs ipolatins the r@ane @nwfw&ygem
t prafl@eahORiim toiubtbh®Sato3RES), hifsit} QurdohtotPRy, hiZn Prebufd 1Ruid

The devel opnent of both nmonocl onal and pol yclonal
ant i bodi es 21
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IS suitable for practicing the invention. The
generation of nouse hybridoma cell |ines secreting
speci fic nmonoclonal antibodies to the OAS 1 R proteins
can be carried out by standard nol ecul ar 20

techni ques. Anti bodi es prepared as descri bed above can

be weacthsbasgevel op di agnostic nethods for  evahiiaboehsass
the presence or absence of the QAS 1R proteins in

ceranigtosppiys FRIIE-oth diabigertficurnborerif ISogidti SivpB e nEffererial

td&htﬁﬁ@@tmhgﬁmbthmenzyrre | i nked i nmunosor bent assays can

SR SRS e picbe iy BETTES (Y BT Pt s, ey,

t dné g eatepian poRR sirtictb, lemﬂc sethodNarelAkesIgeddd aghAstthdimpact of

s can be.use al | da ROl or
gg}\gln cautdtons o5 ke pos u?mo é?rﬁ.LmocLE(ia%on g s@ggp%tfemc aPpregpegnany
amdwn pwssxbmppstmlaubnai hedifibaives td e pordibiadudjsg@bieese cleavage,

0]
LA ndhl DL L AL SPRL SR, 1BRELG DR SR
thelswlpand taiike. viernoaenr pethddderevatuatiag s@n@arymdrmrm:wrotem
r%ae[@ $s RERardVhdid bés&akwmm)@&cas&b&owg wslli th gmbe differences

purify native proteins from Auman cel'is and tiss

| ip sesAdlapiAse G tiRpntiruciietieisen wid-tyanOpel pretstns prd OASIR proteins.

| ABURQRERS RhdiihnhIOMR%REN0 BRADR, ihdlYdRhMhébdd m%ﬂuﬁgﬂle activity
hunan ti ssues and antibody capture using protein

ifwnctionalsifgs ineludpeSrapsi I‘%‘&‘ﬁ‘lf&’{ﬁhé‘tsiﬁoﬁ?e%ﬁ%‘“’?h ﬂW@.ESY) and others.
ENSdnd 8kl in B afftiiRPdcognBIubiRops Aindt MEdifidMISR kOWUSs 2@progdh and

t hods f | at f S 1R . ,
A AT 4o (R e P TR B by B itended t
Crerindidied prraqehiying thisglivepticas Sthreemethoyisifak de@imiki) protein structure by

2005040420 RGTL WSP0R 93884 P ot ogr aphy,

rrophoresi s, isoelectric
fMeqagpqqgosc‘mecﬁxeaﬂmeu ugtd to gxatuatel dﬁf@g@wscbﬂtwearmutmthm wild-type OAS
P9 R0 M6s ABRARQES b&kisBd %%eﬁugt@su%u@au@tf&eﬁc@as%&eh% Bif@fences in the

S IR mutations on secondary, tertiary,

oRPstEnHaapalanedificrtipns of Reteint- & orpﬁml@b?ﬁﬂ@dmnm{ dfs gpgoach, the
a%ﬁ@tyﬁé@ﬂst SroRitaind tutint OESIRMEEHs 4 {ﬁqf{a&\soﬂqﬁiumuﬁ Bdrip@&tal blood

O St o o e oL eAt on 160, LNE (O simutaten

el intef falds, a8 tiesaritat above if brdadtto ﬁm&aﬁecbx]ﬁes}@lbﬁbﬁhé]OAS proteins. Purified

| di t [, a
B TR -
gspofmp&ew sompkleled inteag Wik scogird, thiny altdrbkative methodm:am also be
n@st:(ll'] Oﬂu 19&@3&1340&1 138 ﬁx@s‘%‘%@éﬂ%}ﬁ ﬁ@lqlaﬁ\%rxﬁel{l’%% o 9{53}1& either

structure 1s nuce&gr nagnetlc resonance
spaEx-pisted pager drjorption/ igrization Gk er @WP@WWUQIO(ESR mass
SSeARHREY nRiddd Gh bl MY, BilrhbGloh, §12R8bWRERH datlbd YRE1ePNh the

1 proteins and OAS 1R proteins. Modifications to

t ps5af szﬂ*ra?nsmg%ére@da?@ewwewaﬁwé of ¢ellBlr{ RIPIRGS Freidliergative to
f &h}p@éﬁéﬁ%?%ﬂ%‘l&@ioﬁ CMlhéé |s§e¥troxﬂétr|¥fchkﬂﬁ§d t%l%ai!lptl&ll WitSthe use of peptide
|nc udl n ransyt er UC er nauser pectroscop
v@ 20378 2 P, Seaf%gﬂg&%n@m Pifrrenes RS ps g
r mwmua:e sudhldﬂﬁﬂo@;hlﬁ)ry]ﬁtlbﬁ) br gmsdsﬁatﬁmtch@ﬂﬁ) He@rdbbd By coupling mass
T M ST L A —

| Aﬂi eftblesel ntemodsﬁarebte be naiisideredias part pf thistapilcatgpnt hi s

@X@ﬂ% 'a@cﬂre ag Q&gmfg%P %ﬁu&%rmag S&cgir {gvmhréglf Q.{s? tla%oﬁ affect enzyme

ructure by crystallization raction
are enpl oyed. 2



10

15

20

25

30

Mass spectroscopy can al so be used to eval uate

di fferences between nutant and wild-type OAS

proteins. This nmethod can be used to eval uate

structural differences as well as differences in the
post-transl ational nodifications of proteins. In one

t y pwoabosesimdi ment of thi S approach, the 20 vedrassboopress2ss

r ot ei S are.puri

i Bha BRRD Herar Rivabas s AL PaBiR Blfid ol iy te
drmatidn. chemsrmch axdmuxdueseclpltdﬁ@d vath@AS1 2B O38 1R eiebiic emivodies is

! | mul r 0

€r d)rme n%g(%% {FM é{?cl)gdéé (B]e};x(%l r/égéﬁg‘n or%éexgﬁﬁ%%ﬁgt c%{f Xc?l cujtlﬂ'e or
ﬁansfefcteé@ellswwcne@prn@na the Qiigers Q81N These pfeml@qes:can then be cvaluated
SBg g%l%?eg%hér;%s@o’&gh%% %?dg%}%g?%glc%ﬂogi&lggh Me \N@?kﬂmﬁﬁo those skilled
iebegni ze, nmany alternative methods can al so be 25

A - malltosted &’éﬁ:@&ét&@e %qxrafesamxﬁmﬁom sl%eeuﬁd 6hd @R contains a

alternative nethods. instance, eith

g WilsRrepgmlegisio ToRIZEL? SO theghil 3 a1l TR Aigryin may be
Qfitil Rahd RSRLAYT @Aml Z@Edr@xﬁg (Bt inverEiss O AN apbdiMIMtiBddees can be

nmet hods. can he used. t er ss spect r.osc
RS D ola e eIt b i o6 B! e P RC B Stiairces e
aise@kedapbar @hése cﬁﬂﬂﬁfeﬁttah dhien bF eeablatedbg gelpreo&@thlﬁs séjﬁrate

I t t
a {r"{r;% V}entef%g-%g b§ Cgﬁnetfep eocé) 4] mg{rumerous met%‘n'a\éh mcluding

W@tmﬂotﬁ@g fanchgseel ;mrtermtmg altomkms:m bmeblazairand identified nsihg prgtide

|
%Lacg&f{cng’] ere@'oefg 5 itﬁg g)glﬁegﬁngg)ﬁ%% Eae{;(?sgﬁ L,vg? t}%@ %d OASI1R extracts will
glsy bo s‘yﬂﬂtatefiohs onsakilled ig hetses voH etveghidsythe daspritied giethedsgre only a few
%@ﬁﬁl&&%ﬁé‘%ﬂp&)ﬁd@&hﬁ% QLI us\é@fo' ngE/ ﬁ&ﬁfﬂ Gad g@ﬁﬁt@ mteractmg

such as with gl'ycosyl ases an ?fg hat ases.
PREYES lﬁélter%{%coa%ext SeBorebReR w@aldaémb%? pot &}F“‘t%‘i"sphage display
apPthe Gad dfGBast (e Bybrid etiR@t. Ve as a tetraner, and
rrutatl t.hat nterfer Wi el f- oci ati ff
enzyn@AShis R B0RTEd FI54° bl SRSy Pl 0o FipL
KV Wiirsted 305 963 2e04)s Withéuw beuabanad by 4 tmechefiifre,ghe iofent@ASherefore
rﬁRTartﬁsn %)S?Aesg Pp%clato A tgaﬁ tdcr) go %er&%i%e&%':&g S,p\gliegg t%e proteins are
amtypmpﬂs” thesaresm mrvcntlne@xmmssedr biepolynpcl¢otidésaf Ehe present invention,
r
: mﬁé@?‘e oﬁ s ﬁ&ma)q s!cﬁ' ASci etL)J éASlC}?)'l.inu&wtlhéé containing

cell's over-expressin

mleasrﬁ@%@utet@ﬁﬁr g agseabiRveneh by OASY QPW@G“@S Byyinget 1east one
eh@slon GPIRe L& gSegidn, MdRe by glzxrs@ g&mgreamg BavirRlahRELS ot Yaseh

are well known t t hose s art
CHpiBHtop;deigtion oz %%05%1365’3’ iy NSEA BEPcH HGE RpTeverteh
p r ot ENSSA pfﬂf@n RSB a Bﬁmgamamaty bly @hitdingwhd ditiviral activity of

ct ur to.the B f
Aot T OB AT oA BE g Teg e plegiron
atimOAGs DASA\amrt;zi Innte gresefide®f & bosfantbt, such aOAmbIE-sspded RNA. OASI
i pn¥ | beglgéseASI‘Pclgtn &% nged’l cﬁ%gaéegyl?ésolwgicﬁac% 8%?&\]“ fCLotn.@fegve%%gle
asranddd wmg@@ﬂnwwl‘éA Bindimg o AP toxk@4Sican 1rthi’m$nts laeivity, thereby
Hﬁé rgl)én lt.he%hs%&c{er ?%@ftféﬂh& WRISRRRL fad dtgﬁggﬂﬁ&l%n of the
he [ terac ing conple I's can be probed using
n@mbw&és met hods including Wstern blotting, and
novel AltB&%h AelidvRtioR i o idpendeai bnlifs ind & AREEINBAYL NS5 A to OAST is
identifi using peptide sequencing. Differences in
the content of OAS conpl exes i Wl d-type and OASIR
extracts wll 15 also be evaluated. As one skilled in
the art will recognize, the described nmethods are only
a few
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of nunerous different approaches that can be used to
purify, identify, and evaluate interacting proteins

in the OAS conpl ex. Additional nethods include, but

are not limted to, phage display and the use of

yeast two-hybrid nethods. OAS1 is known to interact .

W t WWahaspeaosd s C virus NS5A protein (Taguchi, pdr/u€bosnssass

: 959- 20 W. s
b coﬁsmt}ng w181§ 11%3\%91 én ?ge@é: amﬁlltage?@n for{nlg| 8? 8&%1 ezhvto}% Sﬁqté{"g?%’tp% inhibition

r endaalreetéertby a@h&lcq@ry@uethﬂsormhﬂafunodm ﬁ@blymnanm'[? V\mtshchtch@s .
N; s@ﬁt%ﬁ'ﬂ{bclﬁ%ﬁrr&hft‘s Jep&b&{ﬁeéggggz{) mg m g{e%fl

resent I nventi on express nuc
ofeSlS‘Het t@W@Q@WYuhnm@m Caifus. Similerly S@andmf@m pestessed by

b¥niSPi&E, 2 élea@sea o098, B Sude blmin%g%‘}%};és»ﬁ&'omy%??&e%? fnd

contalnlng | east oné nutati

i theeshy allow, tthme highspfrsauency atrhimpanzen xipal mgaxmcel Bggtutation may

0 ﬂﬁso&@ cd¥ bd e theltBndBRdier 628 f9NS 5 Un SfheMseie Blhtation
ynucl eoti des havi ng at. |'east. one base

pol
sHBk ?? Faricpardieien ficyr! badiesito hutwptsret sonformtiond chapge such

N&ﬁtebuﬁlﬁr%tcﬁmsll&lﬁi;ﬂefs@xdnlﬁfed rerow&m StdventelISSA pr ot e| n
may e i nhi biting

ant i v.xﬁ“gﬁ’mgle a%%?% t83‘L~°15 C’Jtélﬁllé‘/tf%}?gy caifyjagd aﬁ{l?lwagw relevant manner

attetetbird gtohdics la.ii] obj entiverestabr ammﬂgthle yifécopd zﬂﬁﬁ’lﬁﬁﬁhdﬂd’&[&hon or

|n rfero acti.vit the
pllon 1 o SRl he0e S i B kit i SooRh GRS i
pSlm}u’omdmzwsdaTﬂ inpimengr kadwn in fheed. h:lqnge:aart@itayylaitea limiting

: ncfﬁgc(li I@%ga%/r%s’\ﬁi N '?aéﬁcﬁlol% %ISBEZY %eﬁ &% 9832:5]§ I@ﬁﬁﬂ 3@045% cells are
a&asigntyransfpasedatigh expw#ﬁlfm plasmigs etrcowgz(ié?ﬂtagggi N$feh and HA-tagged
caagadsy Ohs @ﬁltﬂuy bﬁan% it Hﬂm \mh gcc&fdﬂg &whé vkt ﬁc‘illdm# 0AS1

destructiqn of vi ral e |1 nventl

i ErAdd éﬂélﬂ’éﬁkﬂ%’ﬁ{‘“ sﬁot\ﬁ} by ﬁ’é&é |P°1y1@1ﬁ@° ) awr@ ghleagygnegpptation in
t me%ﬁtlg]re%l&l, aiﬁ&rw&m%@ﬂwﬁdd?mrtﬁf Q%bm%?suggon,
cqnsi st ent.. Wi a node a 0 0

0 RSB 47 AL ronma PR PO o il o) opR ey ae
abhkshed, bysed andycentrifugbd) endnibe resbltifgl soimacant 1@&umluymrumnhm
’;'\ggxﬂﬁ%tgd §c§>ﬁ£‘o§%§%ﬁ wm&oﬁdc‘ n%g'peara‘ﬁn V\hé"F-t ge protems omglexes of GST-

person- ca
niageadiNSy Ajagd HAgegecd @ms1 pthenipntxﬁnd bsyummﬂ Magmg@ntlbodws to -

vwsy,& a%dsclnmﬁ/’@{dnﬁmdyt %&wg&;@g%g)og fencfaﬁe Tﬂ%?&ﬁsefﬁrc‘tﬁg

anzees di scl

b Pﬁmdﬁ@l pEg];e a7 FletGrine. T q“%?onffﬁﬁf &erpsesm’q leelttl@e,rt@btyam variable

algl ﬂ%’bAgl%r&Qﬁ of ﬁ/&&eﬂid&h &he Jbr Lﬁﬂb‘ﬁﬂé:(yAQf préfinMR POV RBtide to carry out

vir cl.e 1 on may Sone. cases
d P4 é‘{l?@“ﬁ?’ Te&‘,’?m F‘Wé”tb Flﬁdﬁhﬁbm%% @ a&ﬁ’"’@%@ PFOgFn fRggpknopy to be
Opforttive as& it dbn@ SRRttt replidite Dﬂhﬂ{os@ isoblebtiveBiiasaduling these

Ry HAST B BRI o Rt S e seilepudes o

I\l&'év&peuscpmiemblted sl owed, or prevented. 10 The

0 I -

R§Efgwﬁ?§ eﬁevan CMQthhga¥ie?%(%Pgétréefﬂe denylgte
Oblpb@ﬂ@SV §ewee@,1neﬁ1@13 apswaijabledo evhalateteactivityof @AB bsleymes These
nﬁ%lﬁ&ds% en‘{}i%ly&f t'oqgteﬁ’l{me g%etcfs (3? Agllgﬂu%@s %n the act1v1
pol ynucl eot1 de on oglca unctlo t he en
ORYfant prieinsaplative t@s@e HVIIB itypdierrymic s Fo sxamnded ohgpaéenwhmwhesm activity
K828 mekbutel 8y Giizntifylnd 1R Bcofp6RiiiBh 81 %P-Rib1aBaLd Armnﬁd ;Bg'adenylates
met hod, such as described by Taguchi, T. et
Gen. V'roI 85: 959- 969, 2004) pg4HelLa cells are
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15 transiently transfected wi th expression plasmds
encodi ng GST-tagged NS5A and HA-tagged OAS1. By OAS1
in this exanple is meant QOASl1 according to the

i nvention, including OASL encoded by splice variants

of CAS 1, by OAS1 pol ynucl eoti des having at |east one
nut efoi20030kod2s t he coding region, and/or by OASdysigossnssass

p nucl eoti des. havi n | ea t one base substitution,
dﬂ%ﬁﬁ“& fidpgk%‘}e?ﬁ%tﬁs C%A% Yantified apdchaT3pieTiaed in oA ingih by a
t humibes ofvhroamtogi@pHi6 miathots Sncludhg eIEetfdpﬁora:ﬁﬁorZ&l ot ,
ysed centrifuged d .t he re ul t tan
hromat%%gf)\%}/ es? assa ?%fdoeﬁlgch cCh acte %raoflég%ﬂgﬁgglgtﬂ g}ﬁla@ and
V\Mmyine kinefics. @Peﬁé paa@?atwg)y@ﬂﬂl%a@@ddnqucmfwmmwﬁom @X@fed in
I@éﬁ - [ 1L protein, are

ge nt |Lf %9%%8 si ng Rﬁ%g Mrgr\gégtﬁ'ﬁg %g%%g%’a'?e@ h%{ e anf gpetic dsRNAs
aﬁﬁddemmbwmcaﬁt i body. Variations on. this method
' ﬁ}ﬁé }H)% eﬂ{ﬁbm t&%gnt ‘ir@ orl QL dErH&lstr# &pthrvthgg QAd o%eﬂn%ﬁln& "known
such as e context O resen
i vt to ﬁOSSQShethqylvtaﬁxn%ﬁleaczm Siguire7 @!@ldqmomteterthmctmhes
pet %%QE*%MI}T PiypRBtided &ﬂfheq;resgﬂ ﬁw%;li. g %ﬁ:ksrbf g{elr qlljlantltatlve level

poly{;e de to carry |00|ca 3/re eva
bk acbviby i canscis erpsid- 5 PR Risp A ol Fadeesiqoe gy iope siilled in
t thatrt tcﬁprkdﬁw\zlihtlt\&ktam&ct@?)ﬁhglﬁ&b %{&wﬁtﬂﬁl o‘kf) hﬁ\Iat&m IA:s Eﬁé{x QB? &51@ fact
V], I cate 1 n e NnosS OoDJ ect| ve este

Eﬁaﬁg Qq‘i}@g@ﬁe @%esc%intlap B?S)é?s h%’ﬁ‘tmiﬁ%ﬁeﬂﬂﬁl{?ﬁlﬁ Adivity indicates
t that sail olypdptitisihaveludilityImAicalatty filtohdderatios aftbéral@tiisusasthereof which
t Er%gag%i)&mgr oteins. 30 The QASl1l proteins are enzynes

at

yze the conversion of ATP into
oBlog:gaeﬂemylleaare perfirinediolewdyateShe/dager: tarelitinOAS HY mutant genes protect

Tﬁ'@ﬁx lvﬂQ lnﬁ'ethQn %Léﬁ&lﬁﬁfaﬁ&u@&tg‘eﬂ d$1¥, taﬁje ﬂl%%ﬂ% eﬁrﬂfo}(l u?%the mutant

ese net-hods are e ermne
oPASHRSEENFRE FRPEALIRTR'S celts O wbolee@wvsnwandfevw\eémg fhgir hietogical and

pﬁr@ffvﬁél RevitRk AldivetolvaldiiR cWhtldik. tY B 15 BRbodEMnt of this approach,
ﬁé’ﬁg Z ol i goadenyl at e styént hesis activity can be
LR epy % et e Afean Gredyprakex KigIpY Y o) cells n culture by
ggghsula%% abmheisaﬁkemmeﬁ;?%ag lﬁﬁglyiﬂt_?; ?rmyalr@gae&? gé&sm vector that drives
e radio
2005040428 ST RR0 038ty The LAl T 2 o
t 8V 4#sang ytbmegytoviris enbanceraieinents thht ;ehmom&ag ERéski6n of the OAS1R

g Q@ grﬁl dr{égxlngc%ll R:%ﬁtgxllc% %énr ?&qggc i cuj Bo’Pheeolo cbgalpageffeets of OASIR.

cﬁroﬁat ograp ese-assays a

C PrEresEereqa than b@cwab!ﬁteé wisra @tlem(eprw)vub thedergye @ng. In the event that
CHAR IR cdfirdred &fﬁﬁ\lég; i

Ki net i ?:s of r?%lsrgm??tg% t\?lgtﬁl |1tcﬁ)ﬁri:tﬂ#a\s{,ﬁ&arﬁéai g In e(g&giuenuaémn of
cHFRb BiPRAF2E Sy irpedilnes Rpreepingikeseymptan fPlylsé?égé)'iéreéPélseiOlVb@dype As
h&deQkiNedin %esa)’t%ﬁ edcbgniA SN, nﬁ‘lﬁlp%ﬁ“&éx@ @fbeﬁﬁeﬁtﬁ Gptbdches that
The Eg{f\%g{ept i des of .t he present i nvention are

alupis thefialogical fdteess ofPA T 8% 0k ProtRInS i 451ls 4nd
amrgaﬂisms ﬁﬂ&iﬁ&&‘poxﬁb toO el ain yﬂeaﬁ@s Sydiitsh @61 isistaet, livint Yoove example
‘;}%u S, esain 8c denggstrat& Qe activities, of several
BT SFRIC ST Y& pegrand Kital spegicamey bepsedioierqivate the GASIR
R&g&tmtb e@e;tsof‘mhdmhmnmwalmm tutureteayl he‘éedluaifﬂ 20 bppagddity & bdll)&mes

i
.glé rrrga? %ln%ﬂat% g’;&g & etramaedq{ng %erf)x {J g'ct) Fg&a%c on of the
a‘nms Emr@tslmefwfcw opntaimmg akgfhnatlheprammen/am |euimnmfr sdahmesLmay be
a. VI (o) avl t’ lcomav1rus
oD Vi o R Ak I D BB BRI i ind MBrnevineg

activity indicates that said,polypeptides have
utility, particularly in consideration of therapeutic

 uses thereof which
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are disclosed below. 15 Biological studies are
perfornmed to evaluate the degree to which OAS 1R
nmut ant genes protect fromviral infection. These
bi ol ogi cal studies generally take the form of
i ntroduci ng the nutant OAS 1R genes or proteins into
cel we 20050whml e; or gani sns, and eval uati ng t herd'r/us2004/035284
b|oIo |%@I and antiviral activities relative to

Yk ype controls. In one typical enbodi nent of this
a%pmgammmaﬂ meddys; Rvejeprd $o ansess thatupabiturseef mutanbiophy ofgS1 in
gr&wmg@%@ IR EHish ML, Sn bib itbbditle, PAS ROgenes are

cDNAs”i sol ated as described hereln in
niamefubddanio & genomes efmigewissptitle et flagivirganfection (s &18iGIR/E inbred

LR £ e@ﬁn)e % basR galeéyé Dvawaem&%usaembﬁ@ﬁsmme%uon or
vector "w | al so contain é%tone al ovi r'us
ecism%h@@ﬁtarecp mftsonﬂlh%\lfceafal?ﬁntceeﬁiw Hedds e e wilkappespiate,

t et staddard HRAREs caft BEluRd RHERMITULS krdnSifehis hﬁﬂﬁﬁ)@%ﬁl&rlmo mice.
selection in culture. The biol ogsl cal effects gg S 1R

eMispeTaehash cands cpRRpPdgEtheathsr trsibads thaf et trsyegpgehic expression

| pafterad @dhatpdrhitirépalatien e thahdpdfie thiodgh ﬂiem&btﬁ&iontolﬂ atdogémous
ce to nultiple

OAS 1R confer road r.esista
R0 B o BB SRS oL ERt PR Bhudt | on of
VAS zainocml ﬁ;phqmﬁmmﬁemanectdu linpsnexpreesiqyr @SS Rrpgnes banse evaluated for

| "{ bdﬂtgg %ﬁﬁémﬁ%&tafﬁe&%n @&m& méﬁ,eﬁpgi @VDV)

recogni ze, there are nu 1%
dBVD‘@memorr@qub'msmdal fortoysing d@tﬁé’@cawr@pote@almbéﬂﬁé enfivirgl drugs

@Lﬁé@&l&eﬁ Bl emr@kﬂ%]&?éh 69f1f1%0i(ﬁ)353f1n R2rbBiiSEREEe BRYIR genes

telns In ce anlsns and in response to
d¢ambe piraducpdintedtl @eiélua@é SUSIng GKPTPSHIOR 95E0, esyepfiallp@s described

' aﬁ%vmx&w kg athc§Qb1ﬂtyft$ ﬁmgt BEBRi88&i08 h (48 641QMmS., F&letmore,

types, viral eci e be used to eval uat e the
et ot e B e oe Rt OFRHTHR L1 16 Tpife e nfsion
Cbﬂlﬁlﬂlﬁ@hdﬁ&cﬁ@mﬁb\bﬁu};ﬂh@ﬂ eldJ nP pRE BﬂevhmatecEﬂof mbdlflkaﬁon of HCV

er&lcfné-}lgﬁ e S%ﬂlcrrslé ﬁ% Sg%%g%ltl{l%d 8 u x%e)?]ﬁc’ngern S.can e per A SWel whereby the
Exf@m Sﬁﬁﬂrﬂssmw@&sm(gmeammamgssad mmaww@ume.m; and

eﬁgﬁ&? ?ﬁ?egzﬁ%gﬂ:ﬁ& YR QO as@é’s@ 'thlé% t of\éxer dﬂﬁﬁf‘o%hﬁ %ene on

avi viruses . respiratory syncyt
vprpmlsurmmomsesowémvm@); co_tshtw 219(95¢ m@@z&m cell culture mutant forms of
P@Xéki@%&%/a&%s'égﬁélau@eﬁswﬁwpu 4. seqﬁe&es%afstaelpaba fBromote

nodel s are_devel oped to _assess the useful ness
nERORIAELS Mchelsintseted it amymber ofviees {rcliging EXPXs%ICV rand other

\gg\glngm@ésg AB b BkMied &l thd 4 Al tréc@@mzc hiin@6e nﬁﬂﬁb&dbrrfﬁﬁhunng
gen

i ntroduced i mes o
SHOBBE PERAIE ToR R PHEOp Aebiod A g e i SR Bacterisic
| pdabA @Nﬂb&ﬁeﬁﬁ@’reﬂeahr@bpt¢smgTdeH§ﬁsu@LfﬁiﬂBsogxemagu@nm methods
evalfgag ?eltrr ability to rmdlfy i nfection or
°ra§§’i°§etg§ EPROFSFect i on in susceptible nice. As

oTike sbKity dbBkifectivetifiefeaing viniséd to apipntad the @fects ol AT 1RUBUtant forms can
S an h d Nntroduce transgenic

B&@Qé}fo%ﬁ&ﬁenesﬁl nt oﬁrf#glgpm&%h met hods cangbe
c Bhrpiegrsd ttwltlﬂl the presenqeer Bhgepse pHAAS bR gapypes iaBeptseother human

SPRAbhHE cBXdNo®R SkdtinedP @bl ifdidhee, WAS1RButfRhIHrd evaluated for their
regul ation of the transgene through the introduction

ofsSeeiRYioR BB S fitsT eertaRPas Vit legdacedt HEN drfeqiqs) subigts Similar
t SHb® o3 B&Edlafﬂh%hd%f OADi @h&t EWith thd\Soudsc/BP6tRdr fibavirus infections can
hepatitis C infection, ce | i nes expressi ng OAS1R

genes can be eval uat ed for suygceptibility,

resi stance, or nodification of infection with the

bovi ne diarrheal virus (BVDV).
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BVDV is a coommonly used nodel for testing the efficacy
of potential anti-HCV antiviral drugs (Buckwold et.
al., Antiviral Research 60:1-15, 2003). In one

enbodi ment, the OAS 1R genes 15 can be introduced |nto
KL (calf | ung) cells using expression vectors
essworelsas descri bed above and tested f arctiuseiotosszss

aaﬁéo Hhtu}fdeﬁtgkem)%ef ﬁﬁpﬁv F'{I?El ;ﬂa@(ﬁs brf‘prgrﬁbtﬁxg%géclzsshfl Q&mnmes during

Furthernore nouse no
tipigrepr AR WIG nbﬁmrﬁreatm@rusﬂwweqﬂﬁd@enmhealso examined.

| THeSSth@Rtion®ha y BRBGLIGKT 67 infEHih RRUSR. |Uuyaﬁ§o pré&ihte )
may al so be eval uated for nodification of

i PP YRk ploERee R Wrstrd srtd ecksaithon yithput emeqon-rﬂzavmn treatment.
ORI Em oD BisibBRI e Sort6 @tk atbs@m@@ihfeﬁlﬁ geidrswhekighy frtecﬁl@n%Qn geographlc

effects of ex 1.0n Q genes are assessed
R T T B aey By o pe R e e G Br Beft e fpvivins
adeﬁﬂarbe alleses end poedispoLitscm tb Behizopipaid Tafs linkie emlhadt byPeSorkihg

. onot i t0sj.s _under. var condi tio
58 e eipoh RRR G e ek ey ane easi
IiRutatioms. [itke metsﬁ OAStR hautatives dheusatptibidityytp EDIOM Sprastate and other
S pronbte apoptosis in
&iﬁ%@&%ﬁg gﬁl%glé&&gkvﬂl aw IJ6r‘r3%¥hrl§te§f viruses includi ng
BUR\nveRifOy, disglosts OARER vadant inBiAy (ideptitesd as BEQIRANG &G thtoggh SEQ ID
| QoldBfinalate "l hnd REOARIE The BVAREPY ﬁotrreh!a@ g?thg Hode of use of the

neasuri ng apoptosis are availa . he nost comon

nisased Yarem st RenejerefEed WOSW%@@S@W&M&PBNMW@M in

oty %uhgaﬁim%lsmgectﬁfof R6rtasbdor a&%&éasuuag(uﬁﬁlhh@ HCV)
u5| n fI uore cent Conﬁ@ﬁ%@ﬁnl on net hods _coupl e

ObFEETEH gnts, e vapignf WAa@redJé?felefl sgening for

i m&@pﬁt&]ﬁty fbgD‘DM peGtetadd @@&Qﬁﬁdel@l @dbiwhiedpheatasSieh dEfential
1R nut ant for can 30 be ted [ ceI }l%cﬁgl ture

nd .

I src]:reserrnrna¥ 1|s pgrnonlg%a y exarefsmn axﬁ] %ses §w8 éo 0S€ § lﬂﬁ: é.rt to getermme
melasmums ofxins enoge Giria@ACGATR gBNES yxpwst iafsdnag¢ssiedtddeiom a
c%%@’ril’ﬁm {%Etyﬁaéas%‘& d%&%%e&’ Cr)%?n &ﬁ%r mbRIOASIRI ARG R variants in

nmut at1 ons are eval uate therr association
v lvmapisytiget’s sample relpiive oo prninlsemele wmctéﬁatltq efdlrecsniect s degree of
HeYeebiRG tEHrab ﬂfﬂ)ﬁ%r%state?‘hﬁ' JuRF canbiRS Beudhs s&ﬁzoﬁﬂﬁﬁilaggﬂpﬁgmate to
host ‘OAS 1 genotype with the coursé of oth
f hatrstmAgSonsi9e@ddt ons can 26 WO 2005/ 040428 '
PCT/ UZR Qi3 ne B, 2’ 3P 80 daBery AR QY tkBR. (OABPark H%ﬁiy oPIFN-o-

QAS 1R nutations on E)r onoti ng successful outcone

ofoHRle: RNqy depqndend Affes C PYOleGHIF R ORPEs YRR iShart £ fo 5" linked
t sleideRyite (MAbI@Aldcméeﬁ&re GLTP&OIAS l’éh@xﬂe§co&|st&@ce @(ﬁiﬁoﬁeﬁ part of the

These tati ory con a lev

R Bp G b R b e Pt et s e ke for
waaainfachc&)a Taaiditioh t thefobin @epaitifl mfsonvdidchissat hewui, oSt act1v1ty is
|b12nt nca;cee r1rg ?tgagr@%?%/]sle >t!«1tre]s hargcul g{hols% 1?1 gsghl(i:jcu tragv?r%l1 ection é)%agﬁ arole.
frequ @ﬁulﬁ spacifig e@tg@plh mchaarseasre sibgectsaf elrentdaeatys;s fvipal infections
f ' y t 0
%Qy\%ﬁé‘%&il{? %1\5/?%/ 1?)%&% 1 r’dg A ?t%tgagﬁtcog @gTaFeg s@;ﬁ%@ 813@&& rIlymphocyi:lc OAS
prelivitysip genificaptly eleyated i papiy with tape rrthﬂbeteﬁ,usmeﬁ;tgxg that OAS may be an -

EMpomak Bk Y Vit fAcHohs 288 Gikdabd3RopRRAE T § study mvolvmg diabetic
assocji ation studies involving_the schizophrenia

doJRoneREo GRS, HonngHig-Mielsen f o/ (filia Topyaclt 209 TuhRg(1):11-
143 sHaHed D OBS Whefsitea@Pidivitkd thYoth ectitoMet 1d0sizat@diaR dpe 1
ot her 10 cancers, and schi zophrenia will also be
eval uated. The invention di sckpses QOASIR vari ant nRNAs
(identified as SEQ I D NO. 36 through SEQ ID




NO 43) that-are novel and have utility. The invention
is not limted by the node of use of the disclosed
variant nRNAs. In one preferred enbodi nent, these
variant nRNAs are used in differentially screening
human subj ects for increased or decreased viral

(| nwlouolomgmidC\/) 15 susceptibility. In other pﬁ@[f/wz.yoe,ﬁhsm

i g T p—
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. infection

Otdymal acfaflrelep@onsamﬂ mnghtsmmamm':cmmsamuﬁu@hofdhq‘ dneynens Faillre of
S, e S or
) DB, B A B e L A P BRI
afeitpredictsf one or nore variant OASIR nRNAs present in
sanpl gSmsle bikat el veRbPa vihh Wﬁ&%&e%%l%?ﬁeg%\f&%&%ﬁ?d

or decreased anmounts_of one or nore \ ) )
vEemalified by anympez ofidies showijadbat bewesmnid|aad B ¥ f pafients witkychronic
CIRPAHIHRIC FBAEAR ek el (tFR cﬂﬁe@%u\}l@ﬁ’el 4Pl §ihifiSantl§ chﬁssed

of susceptihility to vir rostate and’ oth
cKrwared Wit fha1g matg gﬁ heg)ibpr ceols or a@%m% Ghronie Benagitis B ﬂ@obler et

{ @SAmUITARfoe QDS wbsrmt: O8(M2):2451-6). SERREIRAS R met tB date been reported to

(AL 3o R BB SR st ROLRG RUpFEBF oo et fmay boo

emsz@ahm&ktrffatﬂl@gunvt@mmeshmm Biirthérmobe, tHeiresiRorepdrted according to
o!hé gr%& IV nellllgs%'aé@ Ct'? l C,e f%o%l’ps c':Aé-lrls'?all 93‘% (? {clzd}/agQ&s mellitus,
con ite an i SPEciTi ¢

i Ihibitien dteabelnsve oamatnstc ipfegtimh usmﬁ tbe t:ommsxtlamjanh aw&mctsemqlosed
Usteth S B B Glolddbdtt WK ngfopgllevl\éﬁl{gadevélégféﬁ b fRbetd Inellitus.
addition to the ro I n

epatit ection

di scudsizahs evtéuslrfﬁd sedchag éltqwsa.%v OAS playppn ¢ssentialdole in wiume healing

dénﬂ@t@%ﬁhcﬁ&g@&?&sor&@sr bdrdl=a V\z 28Y iyiht DRSEr \‘feﬁ‘ou\éﬁﬂlct@% aAd ¥ihHeRb-associated
e SpeCI I C patno eni c

n@eﬂéhﬁ@ﬁ%wawés &WBJOE@?%SS%% ¢ Pasnpt BoRRYV I bedlipg, QS mRNA.

i BYeCih mrasfectamsareewae l‘dd@dé&,d‘ath& tiph@levated 8lif 1ymjaht>d3es derived from

I di abet
b SRR P o GRRe St R AR T S PRI
Wintplartdny plerk&r dfirafpedeseactie ggh@tiem gndtdirbbte OBt aiyoubéheating.
dovol ooy U0 PR AR Lol P b AR A 2 SRRRRe cncer. 4
npmmgle@he@w@wmhpm Btarimendte thjaetivite 9f RNagl, a I(n(quplls'r
| B enderitfdBucidabe (B d e}nzyqﬁlaﬁc a%% shaueslvy 5194 rjg?é'tﬂ'&ec‘ RNaseL has a

perS|stentI activated in recent -onset and

ﬂbes.ga[b%sql Wbe p W@atlngilﬂye am%gfg‘p@ HH¥Dp and is a strong candidate for the

-P@Téw&%%iaﬁ%&&% alie R B'S Muba@Bisl i ROMSALYhafd SR EH8 QAS

act V|t |nt€1 i abhetes.is cIearI)(vdlfferent fr
aPr e“é?mf“%/ Fregspd IpREAGE A ProTRIP CARSGRHVDIGhdR Somesases re ect more
ctygmasuzb cﬁs‘easauﬂlcmrl dediex6dd dgbief onget yotigpared withi od IRaNagd L-liletases.

B e e A

Aphmspheroctncrlm: lmalqgm bt Za@t wélmad RBNeseL adtivity had¢auged apoptbsislivecultures of

oA DR PRS2t G AR e G
v PASavtivh With 4eopenrient; @r@sm@éAdp@ben@sfawbﬂateuthwwcw@f

angée‘?pﬁfs %ﬁaughﬁ tpb@yﬁimp&m ath\%zgs R, e AR dYosti s £8%RG0ds
conpared with that_in matched heal’'thy controls: or

paitciQser Rerajip py L wilifvdn e feleqtion. drepmentrigfprpreveptiongf progigie cancer.

J Gastosaniyeufher pRPL DI aorRABI( dell JorotdPrebnibion, et BrothhSts
has not to date geen reported to 10 play a role in the
devel opnent of diabetes nelliggis follow ng hepatitis C
infection, it may be a
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useful marker for the antiviral response system
Furthernore, the results reported according to the
present invention illustrate that if hepatitis C
infection is causally related to diabetes nellitus,
inhibition or abolition of hepatitis C infection using

t hewoampoaiisi ons and net hods di scl osed herei nfcmyooba;szm

PRI B BORUSBLR: 06 SHLEV. 1L Sl

- svadencetihappaABe impaytance pf %&@megaaivelm‘mlatmg ogld gmwth Rysxeckl et al.

pg.%aeﬁ&on R dsb HePalshedoog) &&tong&a%a ﬁeable RakLid 'oﬁﬂdnyofn 0AS

ase of venous ulcers and di abetes-associ ate

pBtora sliotlestamarcgll e ragids invesuescobggppgliferptipn; QS keualehays also been
PG Hm W 'ﬁ@aﬁf&@ie' if Qave%dfég%pahﬁé’ Slhe?scér@ vér:ﬂl@ pRfiferahed lines

ti ssues were reduced han el ev as_1n

| (prepHeses) prdsTsfR Q) €G'°F‘}°6 nl19929'$(11 “Hn kméid@m%fr anlé FrdBicchye
11 9812 bR 1)85S10) 2488 Qachichd HHRATA PRVIN wir g&\é‘st thquRkbtent cells. Other

etiolo |caIRy 20 rtant rke nmune rea
i fudisd B%@Haﬂaﬁ%eﬁewe? Qgg#eevaf%saﬂhcyrﬁ'sawﬁgm%@éé evels
Migingesh&ply @ludg 188 Siphise amﬁﬁmarrgppmglaempmy a2l (Welomea 3sflcci, Exp

rEBercfiet PuBh@D 2 By SERERbpa Sl HEPrYry oPs idane
ainthickiopuElQAS and ghel cate df aanpiolnﬁeﬂauvn,ﬂffeelaﬁﬂlowmgkmmﬂanon with various

ef&%sn%nterﬁ%o%fefé%ag&éj a;ﬂﬁ ?gmglge A {[R |Tﬁe(i' U]ﬁ@?Ma%%)eéS 5! 8y

e in’ne
emﬁmms ofdIAS fEialse bebn iskovar dytingeey d@f&mmtlatmée §- Selzhyeger g Cell Sci.

%@@E@twm %sn RG Sz ahd ﬂhL&J ftof CR@:d. 1%9%,@1; ¢<%97 903).

have been OMM to re IS ose nen

| ﬂ&\e@a@@é of m@%cé@fh‘ef@f’e‘-’r bymlﬁéftéf%veéﬂfb@b faCWPﬁ*F? |6Z1§18 geal. Cell.

g?@@@& éb PPQ) 79@18@0) aAPEHIeSShdi€ord |o§Eé‘A§§hoél&QétﬁEd growth (Chousterman
ecrease

LB BT ARF Srcp DR 13) ity o RBebes g ngpion of OAS
15 a@13ﬁ1%®6¢11@7c9&h &ﬁﬂr))l Aehmikst. Thailise tsetolf admpokidads ali Methods disclosed -

i PS8 B85 e OB 5 v

Iate stage met astatic hunan prostate cancer cell .
%caﬁ%glrﬂ l;ndi ngs suggest that the elevation of
h a concurrent increase in 2-5A | evels
may ofigrefldnlpigsinthetnse gms isranaelpip Acid whogegmeleqtide gefpegice codes for
t Bﬁ WeHyide Qy%lﬁ%e ﬂﬁ%@ &fgbé&erﬁ@ét@%ﬁﬁeta%h&%hg&a&yﬁ;e synthetase

ositions and hodS discl dsed herein ma

uP?eP‘ik’cg?“er H cpbe ig é*teefelm GrgenopicaN At MBNG/B fDIrBMaé H‘tsP’@i'? or
Oﬁomeqﬁhfaé&foﬁa NERferab@ASentRil INK tsmedsd tebaiye o itk Rlativd sfﬂabﬂlty in

] Il _growth through it
o R R

' omisanmglhcledmabmnomsoyenswasuo@dxa\cemﬂdte;gaiobnmqueide@me

30

SRRl S, Y ence. Lo SURRRL fe LHELIPOELANGEO B no,
ahnd cofrdsporids teeGdnbarknA dRession V6.80T [DG%779(16) 649- 57)

d %Fonucfelrc%lg g?{ad]‘?%s oﬁ&ﬁ@+ EéHd st?;ﬁggl an%grajw u%@tés Where

ona ce I he S I n re
c elRINA lansepxtber jeflepra iseiundeReNepeiphibifing genditighss dn b@@ﬁlbsdlment the

S BV 101oE 1 IB@S Wi BLIG1aE ARRAY $oB! A-ShHEACSH HORelcftEl by
qul escent versus ollferatlng cell I|nes (e.q.
HA¥sidizatigr do auseligp-d %BFI Ingose ey, 1992; " (1):41-51 and
K W bferr @iter@bdimertitt fthehuBleid G61€ Bampleli Sirichddiboiy preseddd)of ifdadenylate
in 'each case the OAS |l evel s were greatest in quiescent
cells. Oher studies have shawn a correl ati on bet ween
OAS | evel and cell cycle phase, with OAS | evel s
rising sharply during |ate S phase and then dropping
abruptly in G (Wlls and Ml lucci, Exp
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10 Cell Res. 1985 Jul; 159(1):27-36). Several studies
have shown a correl ati on between the induction of OAS
and the onset of antiproliferative effects foll ow ng
stimulation with various fornms of interferon (see

Pl ayer and Torrence, Pharmacol Ther. 1998 My;
78(®p:2e6/04038) . | nducti on of OAS has al so beafcm:mwosszm

6 R0 PR e v i
N4 enmRNbl to Eptirher Bktghsion &R GorSwpioy{ng p pEISYR10E®B) synthésis primer as
%&%ﬁﬁg&% tﬁnﬁﬁl%b‘t@&éﬁeﬁfm gmaymg aasgﬁiileto &edrsgay&duse

rowt o et a

acCt or
_ mselemd @}wv@eﬁilée@y PER®YS mﬁd@}yn@eﬁwmméwsmf@ﬁ%hﬁof@mk

Igl ggg(g(g fucf Chousterman et al., J Biol Chem 1987
/%DH% 5;262 2%%) 4806 11) lead to the hypot-hesis. that

rmal cell growth control

V![_Ql@'f@fﬁ' Seynutlabifie” Meﬂ‘fer&rﬂﬂﬁ@f&‘eﬁde QI Siindeil prdBds bﬂ&jﬁuclem acid
sclosed here| flngybroad utili.t

jt5 errfegrflﬁné*éfe PIYPE GRS oBys %“iﬁn'i%’ﬁ&é‘}d%% comprised
Bﬂ\yd’létﬁhcﬁé)ﬂdodﬁ'xbéﬁlﬁleyﬁdes oﬁniboahdlcgﬁmmgﬁramm nﬁ));éﬂhzhﬁhﬁs eIts exact

e it Prnlttangy b RER B PR on A U Ry

§l§hettehmt ‘aseer” oy used hegactémy/to au)elymy:tebmmm&er pséedibge laauclew acid
e
b D P el ORP DO P i
g@nl@maeld sPIbEsis whepsatedunsdqueonditionsiin whighedyathpsjseof gtpzityiet @fwsmn
'ﬂ?odu@l! VLiggk e&hplemm ageara@m@sufaed e, iR, & BEHUEREES

a pol ynucl eot| de "consi stin consecut i ve

rﬂyléleet&eﬁ Hdgm peeptiyr priygnerizgtiopsye %99§Néfpotyﬁerae@ R§YEise ganscriptase and
GRORE SndSeEHARE eRberhtBR and Sl etmepis pERRALHB N g franded for

synthetase gene is provided in .t nce sting a
- HReh iR 5 S iy BT S B B . e

20

25

30

N@imeNis £ ﬂ}ﬂﬁ'&ﬁ&i tﬂxgepaﬁ& itTien vahpletmemtiydtrand plos: Hefg used to prepare

OBl BLRCG HRTREELLS, s UREEAL Lo RRLLPRE B D ORE. bt st v
menmg to Pmmcbhqsb’mgescsmﬁ elxttnsmn prodiqts inthe peqmceloﬁbmgents for

ARyt SR b |0 Bt el ) i TR
atnmmrntgmadrﬂxe eduraglobrreme o Fenprample, deneadiog ¢nsthe complexuy of the target
ebedidg B&l?nucfe&:ﬁie%%l&'eﬁ?ﬁc@?'cgntﬁml 1§24 & rfdé fufeteegdefs Ofithéugh it

resence 0 oaden 9 WO 2005/ 040428
F’B’FP‘UE‘E{B @NFD’S@?B es. s%ﬁlﬁ’@%“ﬁ%‘éd%ﬂ“leé pyneraliytedyipepooler temperatures to

Eﬁﬁhﬁffﬂﬁéﬁtlylsﬁbkhﬂirﬁ&bhwemmmpﬁ%d by subjecting the

enomc RI I mer fensjon reacti

R e IO IoB o EMEEEy Soppeme il e flerentsounds
okﬁ’s:em sbaﬁiﬁ&seqlen@ to Regyhthedided vt amplified. émlrseﬁbamhhmlmh@rinmr must be
sél?fg gy & d}?plesing ggi eto tnfra)xll-x%gcrlosmﬁ%l ﬁ%g&z it {wegsece:tkvﬁ Q’emquate strand.
r"Elmodfmre,rthe( PRy sdqoexm)mmy errm@ nanrpﬂerd the ebca(:ﬂ?B@R)enqerorﬁ dmcmplate For

|
LR 000 S PLI ELE 8t PE SR LT oo

mwtlnﬁ;p semapndetnd’ @eandlelrﬂ%ueeﬁt%be@e isepstantialiy) aemnrlgmegtary to the strand.
ﬁﬁﬂ‘ﬁ@ﬁ -SorhRerEitaSyicREst 88Ra1RYcolS folBf en8rubiB&L RBtricSon site.

fined as a nolecul e conprised
Alternanvely, non- complementary bases or longer sequences can be mterspersed into the primer,

prov1ded the primer sequence has sufﬁ01ent complementanty with the sequence of the strand to

30
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of two or nore deoxyribonucl eotides or
ri bonucl eoti des, preferably nore than three. Its exact
10 size will depend on many factors, which in turn
depends on the ultimte conditions of use. The term -
"primer" as used herein refers to a pol ynucl eoti de
whetvbevospasiisf i ed froma nucleic acid restri Cﬁd’[ﬁl’S2004/035284

e kcal | '
B hesREa & &gﬁﬁ?%q B Rliive o bl bt FBRIBLR Blortension
sgmddqla@dg mh'ewlq@h‘&csenlh%mpomnmstl ons in which
SYALREST 1R fdsert iBEAITE tna féﬂs@&%&ﬂ{ F DA %%EenY\ﬁN%olyﬁzerase promoter

COITp rrentary to a nuclelc acl strand 1s Ind

i sequence o it prmplemeene fcefop pramplenkideeegital-dRbucl Aeiis 8ﬁs d@éﬁﬁ -70
f @534 WrdidR! dk Z1ali M8, ﬁlup hs@«ﬁﬂ% (mky Eﬁ‘cflﬁ&%eula[r @r&&%eA Laboratory

‘transcri ptase and and at a suit

t el aecorEEdivien. B@Fa“s?ﬁél F?Pi‘ -rfedld Prying Heh %Yy(l%ﬁ%gl e

SWhamﬁﬂndLr @Jntauﬂﬁg(d PNAL d‘nﬂéh*t RN@\)bolybiéfasé'ﬁ&Mmoter is-used, the primer is
alternatively be in double f‘?élgpaﬁ?F‘gd form

oupl e
Sltyoadi 6‘é‘d°ﬂFH81Yn‘BF°P%Ft‘F§ to b Ak reend ablmgguqetsmd of
f the DNIAL &ep&fasm M}&{eyassifbﬁﬂﬁr 19 edral etedsing gmumedng z(gent such as E.

exten odu ts. er
P e 6 e KPP Y HeBiorrs o £ R Prof pel el (R e
spxﬂinudemde isymiphﬁql uy(alt@natngbettm:enslyermb@sﬁm afn ENA@nbrnmheonde

p presence of the agents for
&1% ?01 udemdeThe exact lengths of the prinmers wll

_dbrpewdm@malmqytamact@ml%e segyenbetirepdjcation njtéation sitedoraRdNA-Higected

Sﬁﬁk‘ﬁglyﬂlferaper ' fcal Mm%féﬁfﬁhﬁ po%&%gin@ﬁd@tﬂe Qﬁ @ephcasc described
exity he tar ence, _a pol ynucl eot |
Y bigedi 551 CripPinelo 6 9-1265 158 SOSA-tad ponmerssesproduce large
nhkﬁﬁtf‘e@totf ARS, strands ROMGARmAN nurdRPo el Ak RNAGYEHdS that contain a template
nucl eoti des. Short EI‘I mer. nol ecul es ene{ ally re&gimn_fold

cHFOPBPe TATAYEHISR HHtation Hie ShesepolyaEtes TP BV a8
hy[bpﬂifdatﬁ)ﬁ wpthe re@fplavd strindtae lmlbaérsdescﬁbed Ty Kiess etiad gXdMol. Biol,
h el ected to be "substantially" -

2%9%%8*% to the different strands of each. _
s Pleiohyngcletideiprirees ¢ap bbprepayett Using rmeulitghie method, fuckes, foT kagnple, the

| QR

CEmoliBls & fsplddlREe bt 28 bﬁﬁd%% o1 S, Bpmol, 6890, 01979
r Ué‘pB@ttNQﬁe‘* B BAT0 AL 64 41440.° STﬁgﬁB@ﬁ%r@d Broyan, piral-neth. Enzymol.,
sgglupnesyoymy -or may not reflect the exact sequence of
the tenplate, For 30 exanple, a non-conplene ttb
s BT ol Ay rapAleofds Seanagrdenaafinan fefors peh gs & fiffenge on the
t Rl d dcmgffom th&\hyﬂlmdizhx@nrpem deegiqf cotiing écﬁ fthemmtatfgﬁ LR rdekcted, its

ng. substant i a enmentary to . the stran

G ate e gl R 1 SR Pl Tegpety e Beike,
elfdinucleie asié sanfsid is toeietmichsd foeoligoAlehgnta ajmthbedsg/gene matenal by PCR
i W%h?i‘é%glr etrv‘{rgrp])gi-t% S, Heas %&R%rﬁmleropnag' us% gguen T eac codr;rné%,strand of

o 'tHé prime prOV|de

soglsireca thhsamsplified.cTherfirst pmmzﬂbeqmws axt nyhwmhomh@(anu-sense or

S T O s s i

nefrand. abrserd pyinteyaiepaiienart pﬁ@? eagingisensecbr phisysepyd ané hybridige to a
eﬁ&c%ﬁde%@queg&%%mlﬂ% hoRQ B Y& AR0 Undl 61 sy SRt 'aﬁlﬂsecond

conditions. Priners of the loresent invention may als

CHWRGP PROFORNAL IR @#ﬁ%ﬁ?ﬂu °BEPg Fresrdewclspss AtspEtition Site, The site
Sy mstero%ousttsm@aﬁ@h&oﬁﬂ% syniRGisd @he A RhRifiekr | €4, .

et al., Nucl. Acids Res., 12:7057-70 5 (1984);

Studier, et al., J. M. Biol 3 189:113-130 (1986);

and Mol ecul ar d oning: A Laboratory Manual, Second
Edition, Maniatis, et al., eds., Cold Spring Harbor,

N.Y. (1989). Wien a prinmer containing a DNA-dependent

RNA pol ymerase pronoter is used, the priner is
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hybrldlzed to the polynucleotlde strand to be
anplified and the second pol ynucl eotide strand of - t he
DNA- dependent RNA pol yneri se pronoter is conpleted
usi ng an i nduci ng agent such as E. 10 colt DNA
pol ymerase |, or the Klenow fragment of E. coli DNA
poI ywmeznﬁmmmThe starting pol ynucl eoti de is argishdorobs2ss
en the pr

by B e BT B 08 bR RE BLHRELALIARI M oy primers
ahwg@@nmgneaort lesppddat tbe s etqnsrem@@f the primgr} | Tbemmmng region is typically
| oG abdt -te%lnhﬁx 9% b G45bE Ame B
Ty|8|3c:a - di rect e E&:ﬁeéﬁ TBr ase i NC u Elgﬁ@onﬁeam
r g@qnere%@gab@peg @eting agja primer Wa@i/}ggp@:ﬂem asid sarpthesxs i.e., initiate a primer
BLat Rl RabiRa % it 3 1t hnuk 2 BRe drHa) of tHRNAmEs Eﬁpgdﬁi@onall%/ contain a 5°-

pol ynmerases produce | arge nunbers of RNA strands from

<SR TTERTHEP™BRTING ApsFistt. & FNASIOR P laes RoprrticRsisyim pyprigization to
t epleddRd tep@téence or replication initiation site.

T ol ymer ases al | one ml |
TR Bo o5 B b Y oo e e e el acid
d ey éricd) €The bym%r odPER prifier Iﬁirs for dse iVBCR isBo®dmed by considerations as '

CREETE TR Ny £ T

exangkceis chdnm to ploriiple ddnneadst @ target segirosphitich @stligoadenylate

'(T%@gg?e g%ﬁf%{e@%&foﬂ?%?ge%{e%g%gg{ld %Wa% %t?&%:ﬂ?eoaﬂleles in order

4 totingireoRBerativn 2HRregBequengedo By aseayed.et al ., Met h.

. EBZNK eChalﬁ%eJc%n(lgm) The choice of a primer's

15

20

25

© 30

nucleotl sequence depends on factors such as the

d p@s%ﬁwlaéﬂmtheasz BenetF e9repriged of PPivBisicptiis cRYinE standsatuchps

PRIRMA 4r/ot € sénﬁ‘e%tﬁﬁﬁ &QeidAfic HRA, thee é@HEtﬁtnﬁa%?laftQ b@&‘ssayed is in the
detected its bridization site onthe nucleic-acid

- G bl BB B f Rl T8 et SRgapiRy Heliog, o
| bikigle sttafnds: IThe fustdicdcil 1amb_td=c1s<amspl RCR 8action beraating (e&iﬁdmﬁg) tthe
0| al.r19p I h l%’(%% S Séfngup eac Sn?eng)gr (% the teﬁ!ﬁ%lﬁ H%?Sﬁﬁeg&edpné‘fﬂf"ﬁde
rmslueﬂge Ilsé’@Rfmmeems m@blﬂgf lsltlatmg grimfr extrogéngrastionsiby

Mﬁ% i 5es€de s'&gene‘eg g;ﬁ:tf%ﬁw MedastRESP B RucB des &fler%h more

no - coal m nus or COﬁ'p

S Pre&meplya g:a-ﬁ ;almur 1 nusleotidgs i lengthl eqpsqrigd “stéqu}eerfdleoadnnyﬂaﬁe

PlsytdheRbe AR NEhe 34 5&&5& of §9eﬁ539 dﬂaﬁ%s%m@l@rﬁ&'?&‘ex@éﬂ% hé@in as the
the coding (sense strand _and bridize to a

or
nUAtSERSF gdmere herawed l’é’ﬁ““(‘ﬁét% T R sfrgndaf p gReleic acid,
One, mtraamohlpmnehm tb b Ecling@tighdS FEOREond PHinBRITS PCRIPrimer pair is

cont ai n nu ot i de sequenc i nin n.endo ucI ase
S TS opgteor RS Peih, TR BPBFBGL D FR A sense
okﬁ@daﬂmleaiaeldsynt het ase gene bei ng an‘pl ified. 31 WO
2005/0404 8 PCT/ [ 035 ] e

e et Rt Rebnrie B kil oo Byl gar RIS b lfined

t bawbunt therrppwiththe suclhaamdsgf the pamipid, pgferablyi agnedesoain@ichmaunt thereof,

the; pck F&&F o fE&H;é a BER L:Q&l g%&ﬂ%ﬁ{um E'ﬂ%&%gtﬁle@&k&%ﬁﬁ&ﬁﬁd 't & number

typi cal L erm na

nat¢yelss, W@eh b%meeaﬂyméete'meémﬁwm for therformaation pf 4 RYR rehction
© Bfdduct, Rhdrd endiching ARARFLe B beAbda di%orddigShd BlyliENmthQase genetic
catal yze nucleic acid synthesis, i.e., initiate a
pf‘}aﬁ’E 5 extension reaction off its 3 termnus. One
opCRGS piedllycheieéiit B hSmBaytliag k. fregeaadly JhcRaigiing derdasing the
termnal (5 -nbst) non-primng portion, i.e., a region
that does not participate in hybridization to
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the preferred tenplate. In PCR, each primer works in
conbination with a second priner to anplify a target
nucl eic acid sequence. The choice of PCR primer pairs
for use in PCR is governed by considerations as 10

di scussed herein for producing oligoadenylate

synivibeb@smegene regi ons. Wien a pri msr SequeitGRIshd4/035284
.to at et seguence

h to.h id
%e%ﬁ?ﬁmgﬁf%?‘%ba%éﬁﬂ ARB N £ at R Sing? HHEGver imitis abou

- | 3t degrees Ceistust(30F §otto sbegihshC .eans vbobe dpize lind kb owed® @no agbut 100

::

s equ D EEnh o3l hing b e R g B B e B A e prios

be irgjative demplemtuee deﬁemm@f g:mpegtuas &veogpelysedeatifle synthesis,

pgl e ng strands, such as nRNA and/or

enxu%ﬁéne&g?%%d%%}# genom c | ) NA. |If the genetic _

no&tpexrahasr oftfigst pemergsdigraplirglity of setrad phimerrrasfbe derdlih each amplification,

Pec@?%ﬂt ;fmgb\l‘ tan bé pa'ir§d Hﬁl‘r’ﬂnh%ef o d?t‘fergx‘? Q%BM }ﬁgnem to form
)i cal tlﬂ%@élnto st ngl e strand
nfimrelu c%ffea@t erlmes Pajih jAdleimaty by parengofual BHCAS] |ﬁé‘ﬁ asecond primers can

LBSREA. N abyS A BE Bxhﬂﬁ')caﬁdﬂ%rodﬁ&m afpWhidatlo uBGRHRIShBEr different
pair, each nmenbe pair aV|n%g$ presel ect ed

n%?@}bé‘&fli"&é’f%t ad a?&%‘??o?éme‘isﬁ’é“ aiﬁ%bﬁ’l‘g ﬁ°§m8'3ﬁ%fﬁi e
O'i'hd mdrt feaclibh ngerwdneaemu@ghyemmameaan tGdﬂ&fSll}bﬂ occurs in a buffered
bridizin tide seque refer
oS e o o AR Bt B o oS o ot oty
aPrefe%M a mbkauetxcégﬁ)(fmgehmt ngbdesc dcitl, hsnaityt dboutd 0hb pidedemplate) of the
\fM?: gcltrrl]s gd?n?xe o glgu(%%gg ﬁetF e/ta h1ate Sa%csl g!lﬁrg:%erlgee r%olathg(%ess is preferred
rememnwd&mQEM@mwbﬁmasnmhe antl-sense primer" because

A E b heF 0 fofhyBs 0 0eA IR i AR BRS BBl AP e

c PR 4A TN aCTPrH@TE,e% ﬁ'HTPp%qdﬁ@PIY@Fra%F, WE!R‘ﬂb’rtP‘i"FE’PS‘?}d% @l in

| SdeqSAdTREduli for E)ﬁfn&feﬁcﬁﬂsﬂﬂp&ﬁﬁﬁlc&cﬁSyﬂtﬁbﬁis) 1SRNEE melrémrnng
because it hybridizes to the ¢ or sense stra

otolgon e gt i e o0 O Ol BrT By
Mpréferu®iyt fen POR fiifitee rA fleadhis heqting batod leysolmtiq ie didvasing evaiito

th .th f th
B S bl e S et el Regir ar rom
Pﬁ‘ﬁnﬁtﬂfhf)eexturb op foartemmerdl@iatveawhiciothe palpmortsa (i@duciiipegent) no longer
t .
o LA bty 60 BRI & MoeBod WINEL o lod MenBurpCR produc s
f prodereil.ofn efemplapGRE dier dopprisep ﬂ@d"@lb’t”mgt HomdK,ClL; 10 mM Tris-HCI at
epirlsal B WECE A5 (VB iPechBS 20 M @ATEbAMARUT K 30 fav acTe;

nghetase enetic materi is typically carried
oé@o B 4 GE ﬁf’@fb%/%llqlﬁ% ghgrmps aquft@b%@ﬁ@alif\ PHEREasil fY-Sab No.
daggge@gb P& 10@@1“0%&5%@1,2@@5/ 040428 PCT/ US2004/ 035284

e rature-of a PCR reactjon adn1 tur thin a
t ER%‘QF‘%&‘{&P&C‘? TAY RS 3R GLBPOLRRRISY T pich gfﬁlatrya%yen toggeomplishthe
d Q@tt&ﬁs oﬁﬁim‘et tienkidR) prodyctsf mclﬁhﬁglén(z)ﬁﬂesCSmfhhblé ey foriiiepurpose
0 .abo T l.pcr [ :

il AR, Eooth DA Bolfipi b oy oo of Brdep VA Sotymerase

pmamm wl;tdnerﬁse wEhep@miladbtisDN Ao bolymbrades, vy etse rpweripttase,end other
leé ﬁ?a? Is}nl%q% rfz?mn&e\;l@&y&%sfajﬂﬁytg E&rﬁ@naﬁam of the nucleotides in

po ynuél e ot| e sy denat ur at I on
h{hsprapermannerio 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

33
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A plurality of first priner and/.or a plurality of
second prinmers can be used in each anplification,
e.g., one species of first primer can -be paired with a
nunber of different second prinmers to form several
different prinmer pairs. Aternatively, an individual
pai woabosfoumx;t and second prinmers can be usedpcql/mm@ra/ymm
case, at i.o roduct of.. anpl i.ficatiaons
2Py b S Thishb e P BHRC 6B ol PRSP ragucme
amdleeé&s ohdiffprit kmgths. CBrerelnerybe irdluciagladeots, lassay,iwhirhfigifiate synthesis
t [ rmed usin

ch R, PP plEeoa B 27O Sl the AL olS Gl avove.
a"amﬂemhlsmg egeut alsgmayibe ecommumﬁz sipidnf which piilbfuastiah koacedmpdish the
pg—}‘n@x&ls of%NAﬁQ’ﬁﬁer g[t&]t‘ii%ﬁ %Qhﬁ{ctsa Qﬂhmg enz, e?flﬁggfer%d ﬁ@)od%ments the

nol ar excess geno nucl el ¢ acl
Tipducinggeenmpy IPfean%N tdependmt RN& polymicrasq supb,wélarﬁl%dolmerase T3

t RRARBFFBfasd BPERRA elyinleﬁset efme%m&géa%dué d Af@€mentary RNA

nol ar éxcess i s preferred fo I nprove t

el?q‘l}'rk‘:‘f’lé‘ﬁ’é’? Tire highdurprpg sygof Wﬁeﬁmmafeeampaﬁ%he starting
cmyrﬁue&dte aﬁmds&xuésbm Ug CRAkHeER, tfal PIRFRDA B Sed. P. Boyer, pp. 87-

d%)% ’ .Cl < %eltﬁg%g% 013( (Egéziré@glgizarg{;gg %xgs;j Aa;e?i onqcrca:-nrscnptlon have

t been tm;sﬂilﬁb beGingtrhs, etal., iA HCH PadtcoRND WGidk té MefdbdsHRd Applications, pp.

EERR R 8, S KSR AT, DU LERCAAR " oo

oy thE. mcLum@Q agent if DPNAblepinddnt ROALD! ymerast ersi, thexefops méoqfoabésy

;%1?0511%%0?‘18? éipﬁﬁs#;“ﬂe? gugﬁ'gf {1:%5'1 IB{E éfsgﬁ(a:wg\g %ndqgﬁ’t are-admixed to the

pPrishes cEpisonfeetioprailmixturdgng thedbsnling svlutioRlietreted phdmsirbed above.

T '?l?eqe{;v yﬁ@éélzgcp&ﬂdﬁd efﬁti 1lfs E(Qﬁ'ﬂlerﬁéﬁ% ﬁlﬁm&qcﬁltsl é]n? fUrB'n J&ugle stranded

rrg?er ature above: pol'ynerase
a@‘%

e wjch 5p hepsed ’F‘d’i‘f‘c‘i“FCGFf%“ge*fipF ef téﬁrqoyess The

t 'hlﬁﬁP(ﬂCr)éﬁ‘dubﬂﬂ@n laﬁvﬁ@g}ﬁﬂlfiﬁ’e used ﬂohn&)ﬁ)@ra@eﬁﬁﬂo rd%r&ﬁ@ﬂé‘ﬁes&écted
duced, .An xe uf f er

DD S ptatin gRFIRE F s plase Bng- ot
ZBCB e db@&dscr;bed)m&ﬁfb%:( WS/ lml })Tosgcediaat 19%),4,628002,

%(?tﬁ-g%ang Q QGM TaL{Ffat 163999 Tfeﬁg%mcgﬁ%ln#&%c}}mﬁg}g g%hcsmles

rase

| Pand. Apitications f@W@Mpllmom BOErick red), Stoekten Ryéss W Bork (1989); and

T t d
whisr pRENGLNOCRAER IS R AR SORPRUNC A, SYAGHMBEL, son N

unc ion to acconpli synthesi’s” of

eRicen $abh(199Qduct s, i ncl udi ng enzymes. Suit abl e

EREYRE §ml§d&fme‘h{3 I o E:hifsﬂff%?st an%QedoH@ bl &s ade Q.Eed iBeatibn reactlon
coli ol yner ase | enow f ment of col |
pﬂslflwﬁ’ﬂlé%aemr reacﬁan mc cﬂbgs%ﬁl fema Pg’t"H’é?f ofa%qrffnaw@ﬁmazns each

pﬁﬂlﬁgl'mﬂtﬁﬂﬂﬁ of dﬁﬁ@ﬁ Himdr paiRks é‘dnle téathifinedadt dss@}eh Eéparately

i ncl hea e
PHEVIEE e attahir Rller GRtaR ol SR A L ipe Sy e Rro ! frst and
psecqe rpnmﬂmnEXerﬂpttBr)f wrinterd foearpylifyiey the xdcdoki o@DNxArdadtuﬁhg the

[ d st
P SEBETRRLIA M SR e PR Pl RSt
emdb'rméle@%ic kﬂqmnpmat camtein8@e N@2RGO H¢Od@4E 8 SEQ ID NO:1-3. AmpliconB
Pﬁye#§gcgq {bgﬁé%lﬁ.\glre]cgﬁfe l‘&téﬂﬂﬁ%ée m%'tartlgx%tréfgllr’]edql %IE%Q ID

l'at e
PN @du7c4nﬁ FEQHBING:60- églpéﬁonéﬁ GPTI@P@WF tq tae mlmcleqfhie lsmumay containing

be RG] REras M SEQ PN Am¥toD coibishdral B tRyif
at the 5 end and pQroceed i'n the algové’Em rect|Ig’r?m§(§é°ﬁde

using the same process as desgfibed above. The

induci ng agent al so may be a conpound or system whi ch
‘wi Il function to acconplish the



5 synthesis of RNA prinmer extension products,

i ncludi ng enzynes. In preferred enbodi nents, the
-induci ng agent may be a DNA-dependent RNA pol ynerase
such as 77 RNA pol ynerase, T3 . RNA pol ynerase or SP6
RNA pol ynerase. These pol ynerases produce a
conwbemnmummy RNA pol ynucl eoti de. The hi gh tpEiuRMe35284

of ner.ase. anpljfi startin
B erkifingle R TREARE ERED I B4 ReifoleP tpongs o e
aioly,nuérdmed@znymeesconemngﬁhe rBgyten refaped (@i SER IDOYO: 59. AmpliconF
. S
e R e ke
el @gérﬁa@homG qJIITeSPOnch t@@Rp@mtctweme&equ,en@w@emnrcg thveniatis:
PR §38 IIPRS: ¢Rps.  245-252, Innis, et al., eds,
Acagenlc Press, -Inc., San Diego, Calif. (1990). If the
i nduci ng agent is a DNA-dependent R 6TA pol yner ase
and, therefore incorporates ribonucleotide
tri phosphates, suffi cient amobunts of ATP, CITP, GIP
and UTP are adm xed to the 15 priner extension
reacti on adm xture and the resulting solution is
treated as descri bed above. The newl y synthesized
strand and its conplenentary nucleic acid strand form
a doubl e-stranded nol ecul e which can be used in the
succeedi ng steps of the process. The PCR reaction can
advant ageously be used to incorporate into the product
a preselected. restriction site useful in detecting a
nmutation in the oligoadenyl ate synthetase gene. 20 PCR
anplifi cation nmethods are described in detail in U S
Pat. Nos. 4,683,192, 4,683,202, 4,800,159, and
4,965,188, and at |least in several texts including PCR
Technol ogy: Principles and Applications 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). 25 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 wusing a plurality of different
prinmer pairs, can be conbined or assayed separately.
However, the present invention contenplates
anplification using only one pair of first and second
prinmers. Exenplary priners for anplifying the sections
- of DNA containing the 30 nutations disclosed. herein
are shown below in Table 1. AnpliconA corresponds to
the pol ynucl eoti de sequence that contains the
mutations referred to in SEQ ID NO 1-3. AnpliconB
corresponds to the pol ynucl eoti de sequence contai ni ng
the nutations referred to in SEQID NO4-7 and SEQ ID
NO 60. AmpliconC corresponds to the pol ynucl eoti de
sequence containing the nmutation referred to in SEQ
I D NO 57. AnpliconD corresponds to the pol ynucl eoti de
34 WD 2005/ 040428 PCT/ US2004/ 035284 sequence
containing the nmutation referred to in SEQ I D NO 58.
Anpl i conE corresponds to the pol ynucl eoti de sequence
containing the nmutation referred to in SEQ ID NO 59.
Ampl i conF corresponds to the pol ynucl eoti de sequence
containing the nmutation refergged to in SEQ ID



NO 61. AnpliconG corresponds to the pol ynucl eoti de

sequences containing the nutation 5 referred to in SEQ

ID NG - 62-64. 35 WD 2005/ 040428 PCT/ US2004/ 035284
Tabl e 1 Anpli-cons Containing Miutations of the Present

I nvention Anplicon PrimerA PrinmerB Product
AnpwD easdodis-
'ATTCTCCCTTCTGTTGCAGG 3
AnpliconB 5' -
GAGCTATGCT TCADA

11) Anpl i

CCAGGAAGT GGAAAGATCAT-

5' -
( SE
5' 747 TCCA
conC 5' 5'-
3 (SEQ ID

size (bp)

TGTCACA GT-

7603 CACAAGAGTGAACCTTAATGT-

NGO 65) 3'(SEQ ID NO

509 AATGGACCTCAAGACTTCCC pCT/US2004/035284
D,NO8) 3' (S EQID NG 9)

BS&mplicénpl

NO 72)
CCACAGCAT
) 36

A\ TGEACTCAAGAC
@cg Qg;ﬁ s - 3' (SEQ 1 D |N®
005/ 040428 PCT/ 1US2004 /

PGoRB 5' - 5 -
GTGTTGG 3' (SEQ I D
5' -

553 ATCICO8&ENGTTTGAGA. GC-

NO. 67) 3' (SEQ ID NO

532 GCGIACATGIGCACAATGTG

NO. 69) -3' (SEQ ID

Product
size

(bp)

TGTCCAATAG -3' (SE

GA

| cG@?@S@(@;ﬂ@@% 8%@(3-

L:‘-V—\bl ACAGA—TGCC

(SHBID ROEPEQ 1D NO

Table 2

509

HAERICeRR ¢
mut at i ons
Mut at i ong

5t-he position in the aboVve Anplicons of the

TelcAdedaeriToNCAGRD!
of thel\lléw ntion in
3" (SEQID :163) |

EGRGEDATECOIGOEACATAG-

ATPLI 08D No:1

747

AmpliconC

5.
CACAAGAGTGAACCTTAATGT-
3’(SEQ ID NO: 65)

5’-
CCAGGAAGTGGAAAGATCAT-

| 3(SEQ ID NO: 66)

603

AmpliconD

5- : _
ATCTCCCACAGTTTGAGAGC-
3’(SEQID NO: 67)

5-
TCAGCCTCCAAAAGTGTTGG-
3’(SEQ ID NO: 68 )

553

AmpliconE

57
GGGTACATGTGCACAATG_TG- '
3’(SEQID NO: 69)

5%
CCCTTATACAAAATTCAACTC
-3’(SEQ ID NO: 70 )

532

AmpliconF

5’-
GAGCCAAGAAGTACAGATGC
-3’(SEQID NO: 71)

5’-

-3’(SEQ ID NO: 72)

AGGACAGAGCTGTCCAATAG

648

AmpliconG

5
GGCTCAGAGAAGCTAAGTGA
-3"(SEQ ID NO: 73)

5’-
CCACAGCATCCTTTTCAGTC -
3’(SEQID NO: 74)

581

36
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5 Mutation Anplicon Position in An'pllcon (relative to

5' end of PrinerA side of Anplicon) 1 (SEQ ID NO 1)

AmpliconA 134 2 (SEQ ID NG 2) AnpliconA 155 3 (SEQ

ID NO 3) AmpliconA 384 4 (SEQ ID NG 4) AnpliconB 98

5 (SEQ ID NO'5) AnpliconB 114 6 (SEQ I D NO. 6)

AnpwiocorsB4«0izs2 7 (SEQ I D NO 7) AnpliconB 347 p@/ds2iotdss2s4

I D NO 57) AnmpliconC 319 9 (SEQ ID NO 58) AmpliconD

404 10 -(SEQ ID NO 59) AmpliconE 133 11 (SEQID

NGt disnigks thoprBiti8R B thelfpo(eShEGpHcBrsNOLE Iiutationd af tierikyed6oh.

13 (SEQ I D NO 62) AnpliconG 14 (SEQ I D NO 63)

AmpliconG 210 15 (SEQ I D N&l‘%gr Arrpl [ conG 253

Nucl ei ¢ Aci d S&eggsian ptesibnsif theNpy ng

anal ysis is approached by a conblnatlon of (a)
siochem cal techniques, based on e hybridi zation

oMuthiomt ur ati on of |Ammliete strand pl ulsPositign in Amplicon

conpl enentary 10 target, and (b) enzygid €t ONS

Mt h endonucl eases,| |igases, and pol yjmerases. Nucl eic

acid can be assayed at the DNA or RNA friaxesf sidqpfAmplicon)

OTEER DN HZ€S (NG AGRIkgsdAC potential| gy 1 nai vi dual

humans_and_-t he | attler fthYpr essed information of

hArBERIP AORel | s. 1| dudigeR’s usi ng nuc) ¥Pc acid
NYREEGB NN, Jet §xipidodA1E Pr €SENcE| 7% a DNA duplex
i iop can be

héﬁﬁﬁl@%‘{%‘a by a V&MY neans. 158 n one approach
gr(sggtmm 59 the pp@ﬁpﬂa&@ of a DNA dupkex, an '

hl i aonucl eotide th s hvbi-di-zed—i the DNA-dunl ex

| APEIER NODape| 'olr ‘Ar’ﬂailc%‘ﬁi ng group t 12t will reﬁde_r
{ heSBEQED@30:7)37 WO 400&1idddit28 PCTT US2[0434/ 035284

Hlat act ahl a Tunicallly cuech | ahal © |nﬁ uda roH|nnnf|un

(aFdﬁEQﬁéh@ﬁQéﬁ ;/umtfé?#hic‘é‘ﬁ: nagreot i de 3“Jigases and the
I BI(SEQ"[D(NCDM)gonucI eﬁoﬁphdmll:an be | abel4d, 1. e.
o QN ot ccd AL BPosence of ol bheoitig

nut (88 iMINOs®yuencq AmplgodBar get t enpl pi2e.

quence

12 (SEQ ID NO:61) | AmpliconF 367
13 (SEQ ID NQO:62) AmpliconG 1-138
14 (SEQ ID NO:63) | AmpliconG 210
15 (SEQ ID NO:64) AmpliconG : ._253

Nucleic Acid Sequence Analysis

Nucleic acid sequence analysis is approached by a combination of (2) physiochemical

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
37
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5 Radi oactive el enments operatively-linked to or

present as part of an oligonucl eotide probe (I abeled

ol i gonucl eoti de) provide a useful neans to facilitate
the detection of a DNA duplex. A typical radioactive

el enent is one that produces beta ray em ssions. .

EI eventogs/sbvat emt beta rays, such as 3H, 12e¢cT/822R4/035284

é]lec?%aig y 6?1011 5 gurgz la%Fles‘ HJ‘%%E ?Eﬁfd\?g %V% Ptgrﬁé ﬁ]{)en?lga[l)lé Frgdlﬁﬁd nucleotide

rh@kleaaamith&/lempol ynucl eoti de pr obe is typicall y pr epar ed

by oratio loact by | abel
ARl 1 deRleR bl R B L e Soup, and
Abged rtm@ﬁﬁqcve@rtsencp atia eadific mle}btldiease@ee@ inh tagiehtempleet | des

aR@de&lch hi€ Qﬁéreﬁiﬁg'lythﬁﬂd 18 r&grﬁ Qg &a?tl olf ¥n ol%gdcﬁeoggje prgoe

contaln neta ﬁp exi ng age S, bi'otin-co
gFlehslsd, ohsqnuféqoé@eé erovide o priulmepans to Gilitateribe detdetion cfmeDNA duplex. A

UsB{ckll radiBdc e cCRBRi Sotde Meht REREs et &y Llﬁ&tx(t?)@ NEARGDBLALE beta

formed by,a, | apthanide and an 15 aromatic
bEVESHERTTONE, ~k A TaTPIRERRt 21dash ef brtp TBbEmiR ancpredyeing radioactive

nblleﬂnéﬂt Gabdl€.i Alra@ioadtive w&ieeﬁﬁelp%e Witfical J%s:lr&t o Rfiin g

o und s T ue so t K
Gopaton *‘H‘a Hejmagg *aﬁ-EP%%gmfosa %kﬂﬁé‘ald UsjagDYAinase. |
PAItemﬁtb'Ss to dadiddetivdly Mabeldd SIFdInucBRtida drerUE&du&B&ﬁeﬁﬁit@chhenucally _

EP 139675 d 87/02708. Bi ot
PBBLSRY Sl OISO UL MR L0208, SOk 800y oo

t end thbléite. pol ynucl eoti des have been 20 described. See

203y S Aol st o B T Rl PR
f prgmptichetarfiketong, ka@rlafé@nﬁe beingbduné todbkenutleigarid scdngnnucleotxde viaa
r BRebed R8s compStRASudBEd an EB’PA%HQO&J@ €o fhbtBiuofes déeﬁtqgr tlﬁaglde complex

oli onucleot|de resent i1n iex ren

dlfrf?r&?d See 131 Pat- R¥ps1 et A it 4 %6%?%@6 wéblkah@tPaWQm@W@p@

'OEBm13967heﬁdW0$7|/(B|708 acids present in a sanple to be

a tect 5th esence of the | abel in
RSB e SobhBoBRESRIES O ! ek e v s
t Yqseriimdl.| Sge UISVEit s 4,5 6eldapiibtished RaterdDNPp 6butidneBP0R 12051 @d¥European

.-l ngﬂt W%@gnﬁ&ﬁﬁﬁ orgs'mﬁues,e éotgn%tf)ﬁle I eg’é Q‘%/ f?ﬁﬁe“b%mqmne

s"ll"ﬁ@’ﬁ B%NBQWH@@G@M gonucl eoti de, such as

_ nﬁrlaﬂabé@ 511 &h@cfegudqu&le&% a BNAgﬁ glgf L@ !ﬂ?dﬂfﬁ& If lfalge?eﬁ]and

| ex are wel nomn prcally |nvo
s@ﬁrﬁfoéﬁ 41%514@118316)1@?%& pihgracleic raeqifdwerft imohsaphpletio e assayedh distkcting

Nihe bRdhcAdTitd Iabeln tRGuPIeS ki tRkrebly BRI es&lagm tﬁ@tlluplex ty]rlcally involves
pr ogrert [ eSDI\éX/Rgf of t en separ ation t echni ques 1 nvo

t RS “é‘r@?&éﬂ%% %9@%&@3@? RspPeftient pept hyfridized to a
wbNahiuplee non- hybri di zed pr obe is separated, typically

b shi from.t upl that iI.s boundto an
TR 8 bR S siRa Sy Rp o enm gt S ep ity brized Iabeld
t dgomictpatide prabe, \ﬂ‘iblnCDNAhhiplﬁﬁhf Wl kasoway, mﬂltﬁﬂi@ﬂﬁinlvbﬂv@ﬁae separation

o8 3Bl 3y oiont BB gg sl i B b biisty et siring! roperti

THereofftegespudtios tchulges danlvaihes oselvé a eteragineage byisidization format in
| \Mﬁk@ﬂe n&ryﬂbﬁcﬁiédér(ﬁg 1s%‘repa{9§éf’hr tyhﬁgl}})’ bg%vasﬁn?ﬁr %]8mLEhc'e’ Dl&g duﬁex that is

solid matrix UEOUS |
LRawpd,fo ag insplgblemptrikc Ezsenmlaey indhie] Sorthermot technfyue, Dawhlclathd matrix is a

| 8bdethBose kIR8Snd {HR KB isl &Kt Eﬁ{ﬂlﬁy?r}dcﬁs&t}h@k 56y ébliﬁbl €
under the tradenane SEPHA
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from Pharmaci a Fine Chem cals (Piscataway, N.J.);
agar ose, polystyrene or |atex beads about 1 5 m cron
to about 5 mllimeters in dianmeter, polyvinyl
chloride, polystyrene, cross-linked polyacrylan de,
nitrocel [ ul ose or nylon-based webs such as sheets,

St wsoosRadssl es, plates mcrotiter plate wel S @0fanssss
the like. It is also possible to add "linking"

kel bigtuelentidesap Rigo be adggniageoughydiniesy, pigallehtyaar their 5™-terminus, to
oA sog@ Bidﬁlka&t :aqieous iaddchbleselid nslgppdnl Imkéfmhleom InSkA B 'a}eez@im&l&m in the
ively er to e sol suppo
70 St BT imsed o o P eple S b arPE SEPAREX
r ﬁae Phapifacid B Cleeniiclsi(Riscatadiap . ); ﬁgafdse polyEtiey e llAdxeidads about 1

con a time period
cierRdn SRS it G Pk SR bt PR yfimgene erb ik
capbyetteanirdogllglosctoh gyl eset vesbsriuaiz o shedyy) etripS padict, peates
t&ﬂ@&ﬁg e enhy B dize to conplementary nucleic acid
ences resent I'n the tenplate to forma
th bralscl lpszsalbledm aqsk ‘didking”, nupleaides ta the Gheyl 3¢ xndodfitlicemambrgoligonucleotide,
oéﬂdgmg@iuﬁ&{g' o%g n@@lgotld@ [ ra ng‘%&}l ﬁﬂ&he%én%er Joqu R RiRp&ase

hybridi zi n tions I't's granmat |
elgudiegtide h@ndmmssaﬁe@e Wrbridization segrtipmapixivteds maipigined in the

P&hteBPiatel HlHEA Lfdr RybRLES %h&&uﬂ:&%ﬁé’ fthd }S’ér&t@gdfﬁ&ent for the

reaction_adm xt ure, Int cont ext of
cirewisieptides BavinesPmplemERafY %meda@eeﬁfﬁaﬁweﬁf@ ondhegerpplate to

i lli!ybhhl@e BEBMYIbMErary hevldid &R seqﬂe@dapﬁ*é@huh eleaaﬁbmdo form a
dltlons ufficient to a

A IS R Lt S L PR
t ’Dhefphraﬁe “Gybritiziseg @ndidomd” ehﬂy:its gramnfatedh e(tm\ni&ntsl\e}l’éﬂ ased twithe
and H condltlo s. 20, re
hyDbr | tfmeorﬁn‘nag “é‘ﬁ fes 2 J ec %%téfi fPosidiz nO\%mnH reagtf(’ﬂ gdmixpre; fpjfhe
t Wetekteqf g*tehomﬂ%nttdﬁlens o Irqagtetrm@idewpmd@m répgertiyip thedidmidiyre, to time,
t Qﬁ‘l é}?cg{e%ﬁd }tﬁfl c&ﬁmh@mgﬁf t'otaﬂovp&k‘e@ﬁl@reto'ﬁgonuclcetid to anneal with

ol 1 gonucl e and the target I ne an
ciie Begchedecars: &qumm nycieic a§idj dypiery eﬂue@@meéemnerﬁ@ne and pH conditions

StelhiRtd € eYor@flish BybRitizetichRtAeRM a8l Well RbwrAR %etaheonrzﬁ@eeﬁgfﬁ&@f the
of 'salts or "additional reagents |n t he hybridi zati on

r SigoyelsRtidedorPs pXPrdizets thrdgerssof aep ?WFé*taRlerF@fwee%ﬂlsphgonucleotlde
hattarthecthrger m@gmﬂ»emkmsosﬁ@&onmt df el pehudBotiiy ihd sHirkaikdy @R

di.t
Bt Sy B ERBAE i ET B R mridzation
hsebation! achmgrecae naly eff@nthe lunctlcadﬁlybﬂnhzansm MiEtheds|fattopthmizing

Al B 5B A 8 i e

: p’i‘gﬁc@k }a{rbrigdziag oenditipps i@clu@edhgbgq&sotg@ons@ufferntmo@H values between 4 and

30

P %L@grébdafeda&mtmz&m%m 4ofc0{o g7 @En{)eeub O\Itﬁgﬂe %out30"

seconds to hours, preferabl nut es

hGuPlOTCWf‘F%Y #ent2 Co ﬁn%fahmbepeea@rfroew HERCcoNdy toz24 hours, preferably

hoARGeR @RHStoQMmotket er ogeneous format as is wel | known.
The honogeneous hybri di zati on reaction occurs entirely

i Hyrzationgan by qrmigdiontin g Sprmogepraus Q5 beigroseRePisdermibasdspell known.

t Tig: Hotho pedbdus QQIbrtﬁlZiﬁﬁuedibﬁ?rSodcﬁs aelrdnyilarsbl_dha:e ¢h i et the

ar.e S sol.ubl e or s sol. uti.on. )
TRt e BT o rbarS sushenrdtes el amappcin sotvte

t foaths in Solitir®O M@gemohheaotmxem@dl%@ rhenieﬂbﬂarrnzttmc thitiicisoluble in the
te}g%%ig{i gﬁngél %:Vglg@ ng-ll tgé é‘%%%lﬁ) glgéthlg pi%%g g)rqarget nucleic acid
PCT/U82004/035284 i's bound. ere the nucl eic acid
containing a target sequence IS in a double stranded

(ds) form it is
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preferred to first denature the dsDNA, as by heating

or alkali treatnment, prior to conducting the

hybri di zati on reacti on. The denaturation of the dsDNA
can be carried out prior to adm xture 5 with an

ol i gonucl eotide -to be hybridized, or can be carried
outw@hdosbsoiBe- adm xture of the dsDNA  with th@rus2004/035284
ol i gonucl eoti de. Predeterm ned conplenentarity between
tiRBOWHi gonucl eoti de and the tenplate is achieved in

t Where ik h@Uldi@dcidV@nAMBRQ tSeet LB RNE 8 dbuBlesiEnde® (ng RLE it is
nown, such. as where the priner to be

ey t%glﬁt BT GRS R A% Rertige Pliadtdisgmapteprior to conducting the

Shybtidietias RaGiof UERCREata Rt tbn 6ihe AEDNA @&ﬁ)e]chEdl bitkior to admixture

B RUE e e i ST Rl e el AR i ocus o dspA

.d\&lﬂt:thﬂii@,dnlh&bmien or where preV| ous sequenci ng has

t ot [ d ce a t he, )
LB IEH R S Bne DUR SQOAEREHEIE A Mo e
sigmetive enmessy |Powqu¢nm ip the teramjato PNGf mayrterkovwmn, seﬂpuae where the primer
e folrrﬂédtcgﬁh A5 FabRs ﬁgr% gﬁégﬂ&%é& ot 'aLaegatn%%tlate
sequenC|ng cause eac% oun se uen@
diriess exdensioy indp prepine el R4 fag ﬁ@mem@drp@ws,tda etveu 58 subsequent assaying
RSBtk RUS bisker bRl BEBH B UG EHEBESEeq ﬁﬁé@%&\é eI S of

the oligonucleotide present Int I zat 1 on

- rvsleetids sequente d iherrimes is dgtgnsd & Wﬂnﬁépm thevssamtlnsrguagped region

t Hifdi aGedidryof QX6 R SQFlericd) wla@er foct® h@rbeéxﬁtefeﬁéd #a%t%@@c&d
the aqli %onucl eqti de o be h di zed and th
‘”z&‘r‘ééS QI‘I‘;‘?

t BRIFPERE Degspisroash iapde fﬁ%“@ E}F%Mazlﬁtf‘?eéﬁesr%%?@%m the
nprxxhwsl@sletemﬁﬁalseqm@eeqw nol ar anounts of the target

R N W L
hgﬂbqualdd vzélthngwm asizacd typierllp expatessedsin teraé oﬂlmlghatm bétgwsarthe
e&{ Bx‘gleﬁtg&&é to dlgééiw@%g Ep-g)?a dé 3109 B h?ﬁ;rﬁlg%ﬁc\?/rg}eacﬁon

I N as nUC ar excess
lelxmr@ CoRtHeng e@ﬁp@ﬁ@mpunwsq{é}eestsrsgt seduepcegrd thp akigopacldotifiel, As is
P& 186RR)] déviat B Foh R hOladit9 Wit Fl@@lﬂ:e RS r@z{cﬁbﬁ Moducts

less than two fold are desirable in practicing t

i ﬂ%ﬁh.ablﬁwer efliciqney- s Glhoyeh 1ol A eRwene ﬁﬂ‘BEHHPIPtfé‘Hbe in as much as
TE0gEIE mORE| IR BE edlative tdtﬂeﬁoﬂ%nﬁ@ﬁ@ﬁthﬁﬁﬁks ok REs tﬁﬁ@@%lﬂl,li)@eferably

et LB o o XN et g e

sispmtiat ed according to size |n an agarose gel .and

tﬁgg% &;ﬁ% D e_ﬁté%g! QRLo eﬁen{ltnr gcel lul ose or nyl on

t
FindirR Sontiem) bg! Saioinue DA o pOFEDE MAbenpifsionahirbeorsly
pdﬂcﬁs%gd f'f‘h% IP@RQ)%dIZJ&'s %ﬁ&/{ n?s)c‘éé se §8teﬁ Q&Q*&%ﬁ F]IZC ur,ﬁn agarose gel

ragnents up t ase palrs 1 n
| 25¢ drepséred (latted) Wmelhépse oA hepringr ﬂpmn@nnﬂMWophorems

psrepéii&igstfragﬁlexgﬂaﬁélgé p&A l&yto By, B tgjalsg}?agt’s Q/ﬂllé’\fnﬁé%d ﬁeld gel eaactrophoresm

speci f | abel e nucl ei c aCI prob I'n pre

SRIPOHT Fragmests uptQyridion Hpss Pairsan éﬁnstéc ?wmr‘aﬁtﬁ%m ‘IhP mbrane a

QidhQinthg patibwlar PR priductifididrAtRll bithsitizARARnRa)ecirt] 1Ak
dot - bl at é’?’l ot - bl ot) apparatus, and anal yzed by probe-
AGH9885PH 20428 PCT/ US2004/ 035284 hybri di zat i on.
SepreftnSd elbddimdnss, ROR prodycks3ize kot wintnobjlzdd orid4d solid-matrix

(nitrocellulose membrane) using a dot-blot (slot-blot) apparatus, and analyzed by probe-
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| mobi | i zed DNA sequences may be anal yzed by probing

~with allele-specific oligonucleotide (ASO probes,

whi ch are synthetic DNAn ol i goners of approxi mately

15, 17, 20, 25 or up to about 30 nucleotides in

| ength. These probes are | ong enough to represent
uniwoems@@mances in5 the genone but suf fi cimsrwispood/nssass

h | msmatch in
tslﬁ'g’f’ lzauﬁn g%egﬁg%atfggnh 30 ef’ Q’r?ﬁ g@ul e. Thus, any
sfaqmnbdnzeisDNAfStqumcmnatbesmdgzteé bm pobag tith eliﬂlmymﬁteohgonucleotlde

T

t @Iog@toslu@ﬁ’wé?s g lgpgilf. uTHeye IU@bﬂS ats| lorecenéngh td rdpresgnt voigue sequences in
e
phbrdigatian to altergg mle&bllee% g seAvarces ¢iEgringahiingy nugleotides may be

Sﬂﬁﬁl@ﬁlbﬁé@w Hhe Hi®feleRQichREHh N BRhavidiEofBSRidk b&@/&% tﬁ@&g(y bﬁge and
the point “nutation of choice, and are capable

SHREERIoF Bt sydpgaTeEly Septide WA EUiop AeRditiant .F&émplary probes

C@s Hi¥d16red hdien RUBY IDWOALT 88 S@QdDZN(WS’V g4 (1¥FIE 3), but any probes are
tectia S in

A 1800 PR (oD BN He C AR 2t DO AR bEct Sepmipashe poit
nMﬁﬂaﬁianfalﬂJhdé o Eutefch;&ﬂleloﬁﬁpe&lﬁcall‘ynﬁﬁhbnshﬁg bawedhadoBmuclétide

been. devel o For . ex e r arget hybrids nmay
bcearrglélﬁggtpf’ve@?at?so nga)ﬁ Bdg%"]cg fide “matrix, such as

’.:1

D eteavioy bEifaadet $agnenodsiin Holptief erenti al |y bi nds
&J?tafrgﬁ'gg élgﬂ'cﬁfés tﬂ}&% %ﬁr_ﬂ@% ‘i’lﬁdelc ﬁl(l)(?] &gdﬁg&cﬂo}{ gl Qémo%ﬁf%%%%n have

almn develgpado Felaqzﬁ-rnple probgftayest hslzrqia onr besefept@mysmlalndl g3 solid
%Eﬁﬁtéu&{bs 9§dx$;!}?ap£tﬁ£ Qxﬁﬁchgﬁ‘éﬁ‘é}%ﬁfaﬁ%lﬁ&’s‘h&?ﬁe aea@aRLbiShedds.

. a secon | abel'ed probe that is
ei‘*ftﬁé‘i“"alb’ wbae\éfde“f Rt 0 STRRRH4ed g 2 94 SeRppY) @d used to capture
seggéesaq&mte@ from Qolatich0 Mefttidnl (T fretiitpa séif&&ﬁbﬁ @i bg Rtdiadished with the

aag%%%%atlﬁ%ﬁggsgwg{% dx?rs;bg s;ﬁCtl pm feﬁ&?pﬁg th%%}rget sequence in
oh bcgﬁ;retiﬁdnetgiel askay bi joiatd onhesapmyt iOhApridginlactionn? threrdolAquence
I i gase i.§ U etcrmtap covalently join two synthetic

gonuc‘f de sequences selected so that they can

bh!stbe cpimomucw)mde ligattonagray (Olsocihe pzme BPNévligese is used to covalently join

- heads 1 Qs 3liLonh MHAP QR &r;e eet&gs%ttﬁa(?ﬁm?&ntbgs% YWQith a target
oFf s 3

ners 1. revent presence
megn@pem@zsachlefeql tootesl u’éepwﬁmh élqammf ithsriwe eligomars isgvented by the

PERGR B Sisak BB Rbtideb& thelfinsdibh Eergilolﬁ nmegﬁs&eﬁ}e KW Tor the

sequence variants in sanples  of hout the need

£ GiFUIHGR bepFeR KoRRsraBRRce TRRATISIP SRS Of oclipgithaphe need for DNA

30

0 drﬁﬁﬁtibﬁ‘ﬂ eR _]bﬂﬁ@ offy lt\bkﬁct)HggﬂiUcldaﬁM n{gy bé ﬂaﬁbta&ﬁy ;uﬂ@otﬁliﬁlg one of
ot PP B oG EhTa R s oR oo

Se@nfedng Techni ques for Detection of Base
SU0S bt 1ihRns, IDTRRASHIBAUGRRELH | the anal ysis of

bertar get  aupt exes severdat fundred base pairs in

| Erge tectnpues pekmbihe asiysiy lo€pmberlaret dudexes wdystal huntlied hase pairs in
o

(IR 3 SHBRE R bAEBHE BBl hnl Sttt JRAUFARERR S Jy e
pnbﬁb@claqsc ke iAgpehnighe the enpyme deayi¢sgriehelo BHAtR_f)Ob& at posigiens where

RIS 1BismEbiRd SEAHGAGENA JIBNA LAGERA! $h 56 88ed accord:
according 41 WO 2005/ 040428&% /usz ossézsﬁwﬁ accorcing
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to size allowing for the determination of the

approxi mate position of the nutation. See U S. Pat.

No. 4,946,773. In the denaturing gradient ge

techni que, a probe-target DNA duplex is analyzed by

el ectrophoresis in a denaturing gradient of increasing
str%ﬂg«ﬁmwﬂﬁnaturatlon i s acconpani ed by 5 apaasrmase2ss

th
B HlRie R SRS i e P PRLERF I RERE eg s Par

dﬂqal49x677& third method relies on chem cal cl eavage of

el PSS ol ToR T DRNERR: andiPlify
clastrophorgsis gt deatinng sradieat of dhgpshinestrengte dRqnptyration is laccompanied by
Q5L AT Wg%%ﬁj&te( To&?@x GitL Ma&ﬂ&ﬁaas@ﬁmwwésml&ma%ﬁﬂy than

(C 10 msmatc owed by treatnent” wt
m%éﬁqtﬂlwhﬂ@’ﬁlﬁés the probe at the appropriate

M, 18 bfdthod 16! GRGEhicR c@a@g%éf rhiSthatéHe8 bRk bAE, ANHisMAktch between T
enhanci ngr OAS 1 function ere a nutation in the OAS 1
3

FERE, Bedds 25l rugpaiches bopsen Cagthbth: O Cefit b ﬁﬁt%cted in
d%fcﬁﬁhplt‘ﬁs Mmtm waith dsﬁu&ﬁt%tﬁﬁcﬁcﬂt(ﬁ nd/8 fnliknaftBésP @SS Hroxylamine (C

suscepti bj of a pati, t hogen ection
BB olowell by ireftP R il Peir T GREIOt Pl b fapropnate

nmisabtclon in the protein affecting its function, or

chani e adv us to treat the
Stﬁeuraep?ﬁq%\? e f?z??%”%pn@& Qs ke urthernore, if

t Weerera travtaionin gfaev@4S I fegeleads tq defeetite QmS lrﬁmt@n amdtthxs defective

Cﬂfl&loﬁf glsstoaatgd tvﬁﬂ mm%gse& L\E%fg{ﬂﬁﬁt? E é t to gr{lcc‘ mI"arc@JH whether

ype protein, an a tage I'n
t throngh lotveri levielsiof OARY p1aEin, mulafiencin ithemprotéin aﬁ@ynm function, or other

arqydﬂ%ﬁx%ef? Hhay B@ad@%ﬁ&g@b&%@ﬁeaﬁh%ﬂeﬂ'Mth%ﬁi%‘b/@’l fr&i€in.,

mut at ed gene. As descri bed: previ ousl
APPSO 51“166‘?1“%’?"“ SIVEHEF ‘Wﬁ??%‘%ﬁ"“%‘f%ﬁs T nghe(%éem that

lchffér@ fr&ﬂnrﬂt& vald- tymrmsiﬁpﬁu dﬁ&agayadab:ﬁzfge lixeteﬁlci\banmam@mmv

treat ment_ of e i cati.ons i in
itk frpate sz b SR g e ety S bt e
hdzadribadjprevibialygl addinistsatiom o fxithawatpe Iot mutast forms of OAS1 protems or
adqrf%?g}léud{es %Eéy aQSo_It}%fad\%ﬂ%ge%tls %‘J&\ees 0 o n&erﬁﬁﬁéaﬁ%& mc%dmg but not
i lroigadtte cameer, diabletgslinpldjtus,irod wound healiogl ’llhy d@t\&ﬂl belray/peteing to
%ﬁn&%ﬁﬁ@ﬁ <!>f¥m B thd fo&g %g&l{éﬁx& or fRyp gpREQduct of

synt etic ures, produced by

nj

- r'Besonbypentides of &@mrﬁsw égelmoe»mwhldmgéh@a? §nseqded by OASIR, may be a
ek AN PutiBedPRSduct &oarpr&mam ueenu&ysyh@eﬁcegrmhmsy&e}ﬁsduced by

hi gher plant, insect and mamma]ian cells in culture)
OFFCoRR ARG o RSNOHE & Pkaryqie hpit fersypmple, by bacterial, yeast,

| my@aplmnmseaam Atnf@liahe!ls ih bank) 51 a lﬁﬂ@ﬁiu&y(ﬁﬂe lsdaluéhce of the present

R bR Pl T SR

n;a;rhWtuhnof@lne wtshgrinenticamyaybi: gly3Qyletad tvith yndmah e oppthereeykaryotic
ciarbog?'drgcrsyog gl%glbé‘ }10%1 %1}@0%*1%&16‘ @hfyg %dt%fof Ehh %Jerpc}()ggr{ bfgﬂo gl%de an

| ne acl
(laitlaboghlpmmﬂmnmmdIt§1due'l(hte>0$amnymelmll)des of the present

%d@s‘ of the é)Pe%J:dt' ﬂﬁeﬁtf&ﬁ‘ alld BElG&eﬂhéé&%ﬁ@%%nc@?@éfB@ﬂn SEQ ID

| uspN“@ 55 D NE2 1 SEQID 50 24 GEGIPIREFC D 80: Sy 353 1D NO:

§,13540D 260 1SKO: b
SEQ | g%]])I\Ig]b_a@:’,z SEQr?(Zzzﬁmi]j}qng BQ ISKQ: b§) SHQ AV: 32, SEQ
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art, maintain function but renove

aBldopREk1y. SRRLBRRedi iRt BElb i isab

WD 2005/ 040428 PCT/ US2004/ 035284 |D NO 33, SEQ I D
NGO 34, SEQID NGO 35, SEQ ID NO 46, and SEQ I D NO
47 and derivatives thereof. In addition to naturally.

~occurring allelic fornms of the pol ypeptide(s) the

present invention also enbraces anal ogs and fragnents
t hemoogs/oaseech function simlarly to the nat upal/lszo04/035284

OB 4EL SR NS Sl i S S g e

béerivefpleathedotby conserved am no acid resi dues as Iong

' | t |
g}ﬁ;la%c%g]]ﬁgﬁs H@_ﬁ%&ﬂ? B&BH&\RF fle BT oy Inﬁﬁ) ozylgpg%tidﬁ t’ﬁa Iprréscial{ mventlon also
i Fhioredes artalogh enddfagmerity th@bcé velrmhfgma:on simllméjpﬂo dmmmﬂs occurring

Whifellc FBgarfhuk qorteteﬁnhpgév by mo&éﬂ&%he%lﬁdﬂa%rd%ﬁcﬁl%yg ¢ polypeptide may

i nventi on. anot her exanpl e, the polypepti

t Prereplpeed &K ?OﬁS?W@r@ffiH@r%C’é pesidies, sdpngpsithedinegion efitee OASIR protein is

} %Hﬁ%ﬁkﬁ gE)&&EﬁaQ le@g)elfoQ zf%“&f Te Qse%elﬁls%fdng 8k ult1ednho acid

af?alaseecsntswhma@zo ﬂlAgolmegt&?ge e HFW letrslpgn gseetheoemple the
SholyRptidRs 6MthSprbdift iskMidhepeRtichinl iftiede thARndatedXR SSBSSBANs of

BB TRERE R Yo A Mol s, 55&&!53&?5@&%% : 31 and SEQ

t mJNOaSlzeAls dxmume@pleﬁass'em@m Ot 51 feprasenfSEKQ shédtehkd fodPof OAS1
tsynthetic
Steciet e SRR 2R AR E R frament of e

'almigél Sutgtt irbicated form soaséssddrbu igomitas BEQ EeN@e@t angt SEQ ID SEQ50

Mggnt s@ﬁ%xg@%uﬁr%@ BlS1 dﬁccﬁ%ﬂcf&e L g J&LEQE'E g? ondi iod fmmp:ﬁlzee and

ep Tl ate I nterne
aﬁe@ oétrensatiqgoriespestively SEGSID NP reprpgents a s@itlisighuman OASIR

f H&l%l—?ﬁde%ﬁ&téé%%%ﬁ RleBfedie B %eec'ﬂﬁﬂﬂm{ek Qﬂi %o}ﬁuaﬁ%éf QEQ ID NO:

known in he art as di scl osed
héﬁ‘ ks furtherherr desmefiafeg 1 oo epm@aficallyiafiivia §Y Fetnes ko iy thy art as
t Hidd16s8d ade“fhlefemsre?moneqioﬁange mmg aigﬁg stnﬁlabﬁmcated forms may
najl ca S e
ab 6%/ e eglf)gstra%g ?oﬁﬁ Qisé}l%a Aé:zh Z:egtué ¥&'111t apprec1ate

f thempéutin ade offtmmmted)but GASichiR fpmlsyo;ﬁé)mﬂlﬂ@slyp@ndq@ c@Cirentigle the

' ? eloanlgé{nql ﬁ&?g&%y ?shon@ EII&PQXu gt%@rgvns %n%ltge%&?qgum efficacy of the

erapeu PCoef |ca
poblypsetide; es. forbpeing tomesi palypentidese atdexihepsdha} payiteieddsioned fygl one

OLBRaSH b3l EARab ﬁmaww | ARG nBY- u&ﬁﬁtou?%druyrﬁ A B pdiiRptide that

on-u t ous

peuld igguge autibpehereppensy preipdividealy neaposseseing de fildensth OASIR polypeptide
A8t OSSR h&,

full 1ength OAS 1R pol i]/pe ptide grg endogenoﬁl‘zﬁlog/ygept'lt'1 m general

s Rie OB fmieRakle, o ﬂ%ﬁcemahep os of wagnubaeiring; detivery, gag clearreq féwcally

Pedcyidtd it @serapbiticgeRRpRbnt. ARG BoHRiNaDInehd & Wil @ppreciate that
nuf acturin del i ver and cl ear nce

lexiti e of
C R SR PR AT b PR o SHIURBSH oLDe e also
Ahh@hlty isqggedtivy for tHedmed artiklitalbtdnty 6fike mresentiyi didcloaqipruacatddtGAS]
t S nct truncatin
B A8 e PPl e JRTRE NS MRS
s txgg:etsins togthé Wbmﬂderbmma@lf thm[bqlmptrcw thpmyventioy isabt li:nlwd by the form

1‘2@??& ncat e oﬁv}?%é’t”{". rrts spéscélgf%lgﬁﬁdgﬁl aFose‘c’ﬂamd
aé@#@n?@ﬁﬁﬂ%@ﬁmﬁw&mw ons to the carboxyl-termnus

of t heypPhyReRtA B8scopd 1 teMWRidn QR pofyplftided inkd r&tﬁﬁ’ atQ¥ast one
the form of the fragnent and specifically includes

am no-term nus truncations angsinternal am no acid

del etions that retain enzymatic function. Al so

included in the scope of the invention are

pol ypeptides that retain at |east one
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43 WD 2005/ 040428 PCT/ US2004/ 035284 activity of a

speci fic disclosed pol ypeptide, but differ fromthe

di scl osed am no aci d sequence. Such pol ypepti des
preferably have at | east 80% sequence honol ogy,
preferably 85% sequence honol ogy, nore preferably 90%
seqwm&/ohtﬂfml ogy, nost preferably 95% nore SEEEI6R035284
honpol o lPlfhe corres ondl ng disclosed SEQ I D NO as
csﬁw{ °§eldé’ﬁ PP denbit i figm theglisclosed Amipn acidmgguence.

p shcy@epbqﬂ&s _pl’%tab&ﬂr 50e h&eW/DééQﬁbnbdhoﬂﬁfé@i, PG E1Y8 39 sequence

resent | S|on
o BTt P ot o i S TRy v e Y oty ssauence
g boreoldgdydo ﬁ)pyorre'ﬁlmmdmg flisclosed SRQ M2 NCC ed dakulated WsifEstandard methods of
Eieg“% ,?{ced with a polynucleotide (DNA or RNA) encoding
t ol ypeptides ex vivo wth those transduced cells
t Ehmdb@pmgleqcmwlwé)d emnplogedpm bdcerdance with Ehetpreeta:t indlentioh by expression
t stugl-gﬂv Fdlaéjlﬁ ‘vw% }F goﬁ&lt E@g§ rtglése C)I\lfjxnus o example cells

art ansduc e
praK b@ﬂcﬁned;r)cedkvnﬁvwvoaymuqlmda@NAsyr RiN&) emtodmgrﬂeet potypeptaks ex vivo

pm ol Er Q0L Rl B BN g{%@ﬁd& ole) pta&%t 2Bk g—@ﬁ&%ﬁﬁhgolypepude

present 1 nvention. imlarl transducti on

c évqhgneﬁws pewatkewpin bray Fo ew%e fabls may pe wapsdused tyfprocedures

t RowRiGh 1R AR b B8 of Bretr¥¥iMPparfi Q¥ cotefiY FNA BioBAOGE %&&ﬁude of the
known in the art. As known in the art, a producer cel

f BEsepEnydfci ng a retroviral particle containing RNA
e smﬁmm Grahsdection beBibiesaceimplibited mf\e&em expfe&kv&fuflﬂﬁrpolypepude in

d t transduct i
Ve R o e e ol s A B B A mygfoes el o
Thmémcu%mdetﬂtvhﬁrpameb hmdanlflg)ma&ﬁcmmﬁerpomgeﬁnhes of the present

SRR Bkl BREAL e BRI T W Pprpion i £

th@lmee%@hmg@ of the present 20 invention:. For

eXBLP i ottt B BIRE STk tRD 'lt}félpglyf)?pﬁdés oS gfegenmv&lﬁbﬁﬁysuch
may be other than a retrovirus or exa

B S b BT 058 SHILin 8 o SR e Mg o dpesent
Vipventht Bér ex &) ttfé%ipr%oﬁ\hé}fbl@foﬁtﬂhﬁs@ﬁin ca@ Irtay B Yther than a
vehicle. In the caev\he%g E{ol%g es are
pfeéfﬁ’c’l‘f"édf%?‘mﬁplﬁ qé fdegorigs B ke g toataﬂf%?%%eg% gaigper
Bq)rﬁlﬁﬁatxﬁmwxﬂpﬁ ﬁﬁfﬁ]ilabéliyeﬁyh&uﬁal ution is an isotonic salt

SR SRR b e oy e

bey je&tion, pietablyebl sotuupn sma mplopic salmoambxhemapmgt 1|40 alilliyolar sodium -

e [
E%‘?/&&v?/e agfh@@gmlgo gtaﬁfngﬁgzgym ﬁgogvg@o%snﬁ g&%ﬁ}steﬁed%#&ample
t &id thganehwceﬂba@fée@umamon@ prefonably imé daselef abous f mafke bvdy weight to about
healghly v8dy Wdight dRAY {aRBE intdcbount M6 rRR ¥RRARIIAGH) ndith Bﬂﬁe
present invention may be enployed-in conbination with

aP&i§pk ebl e 30 phar maceutical carrier. Such

C @RSl tIBE) &Wﬂ&ﬁés&ﬁ irfveditloa mal BY bhflayekd Yn &hib&etibnARith a suitable
amount of t %gteln and a harg%weutlcal

|
B RAEBteA g ST | WD e Horh combrie o ferbepicallyfEgive emount of the
[ pmteud aRl dphkrmiaseuficdlly atdeptabile chrtic of &cipivat. SacH 4 @4 includes but is not

BmiRRapBRE PR mlf St VR s ottt BOgtipops poreot

nibbkefoofulgdnsimukit sui the ade of administration.
The polypeptide(s) of the present invention can also be modified by chemically linking the

44
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The pol ypeptide(s) of the present invention can also
be nodified by chemcally linking the 44 WO

2005/ 040428 PCT/ US2004/ 035284 pol ypeptide to one or
nore noieties or conjugates to enhance the activity,
cel lular distribution, or cellular uptake of the

pol wpemkiaess) . Such noi eties or conjugates igegludeiBe/oss2se
i pids such as cholesterol, cholic acid, thioether,

il pstide o Q0R 4T TRErE MOIRHET GPIHERIS o SRRIESHEBP ROtYRY, icoliplar distsibution,
P& cmgmaﬂ f8ke of Qﬂe%ﬂﬁﬁyﬁéﬁh&ﬂ@d gﬁ&%ﬂﬁm@ﬁﬁ@}nju@@és Mciak 11p1|ds such as
etie ers as disclose 5 exa
(Pafesil ipfeseid fgqeipen Sypbatc gﬁph%m%?ldst&ﬂr derivatives,
%og%agmiaé%o&?lfﬁﬁ&e%&ibol (BEGBﬁalﬁm mmdﬁc§ 9, dikes Arigkclosed in, for
e e

ARSI TRk LR ER R e 8 S e 3§a

a.S m’tﬂﬁamd BIs58dvVsease indication, i ncI udi ng but not
l%e A fyip 18e( ¥§1r Rge%l,nt 1nvenrﬁort1 rrglae zﬁs Sh[e): modh 184 Po ecgic cell types for

preci ose

t fparoutay dlsaasetlacmaaomcmidls bhtavelum@dmo lifes cells lneﬁ’de 4B bfftmpatitis C

&%eA.f. paﬁ bg ?Jcial%ﬁq) lyttlﬁagegsﬁlqe&]& tgeoagl! ;ﬁugﬁg rdeﬁlgllmse been described

Imt I on, osonma
r @etaghlwimwab@darsmcgy@lwﬂ@cl@hW@n@tulm@wa Hpdsgrad targeting,

- DBk diGhediiidd &{&@cﬁémogidrﬁﬁtﬁﬂody bedtigen BRdIAO Y GR an%cﬁ LnE‘nt the

rece tor may be 'used to target |iver cells

~ aBRASOPYRCIER reaep@%méétbeg?dW?f;llvertcsll&haréhep@r%éaf 3 @@e@ﬁe moiety
| Ifa tmﬁaaud@@bm%m&temwaﬂm,&@nﬂ&b &Hole@ss rHE}M)eQBnJugaIed tothe =

15

20

dto th | tid d to t
C P s st 1 Sarelt ottt ot oy O e rapiegs A fver cels. The
cpdl&;&rudEtsgoﬂﬁa m@?mﬁ?ﬁ?ﬂldiexﬁa&)ﬂs@ﬁe ﬁl&ﬁﬁ@lﬁ@ﬁ@fﬁsclﬁi’d&ﬁf&y lqgnethods
S e, . | e C S
R 5 Boas IRt bnefat, iy i B! el B0, S ne b Mg Fpioms or

| proetratingdogtion doosin (RITH systpes. RER hytons aes mclosqﬁn@,tfen enaInple, Vives

| tﬁaé??ldgi%?)?rhlﬁoﬁ?én{‘ 2&?T@10%¥/§1t7eﬂ§oss%°&% %Yé‘bh?ﬁ‘isxcﬁr%%em 269:

ves g

for
BA G4 1450 ity et 116@29%136@%7223%?0@341&1 1 ¢t oI Q00 AYied. 10:310-
J 31 Bhd KabGRRN PR 0203) Tt Biolr 55 4d- 5030'K‘howﬁ3@ﬁdo§ﬂme escape

' (1997) Cell 88:223- D33 a5 ot al (2004) Na

VEX§iems ipckideythe pse o1 Bh-respysikeobmeria patierpch psnabyp Owlae@ﬁalg acid).
memm S)thkms fh9§e foéhs natiﬁﬁl@é{hd@MﬁSﬂr}HV&I‘lS’EHDH{S\By sPe1rs

_ S gclﬁgéglat ne EéwaB?dé% W §El}tb 0 nStIfJ \é)j?lﬂpp %xegﬁé G ar@sa?@ﬁgd Dowdy,

25

30

r @ng Opinr Bimerta 13152256, 20qs; Betdar-Bapalhetad., Metods ZRAR7-26159001). Figure

V?@ T provides dec%l‘fé%rhssaﬁpmto%%@ﬁ?o‘(}b@ s e%mﬁgr?r%o&%g rAs%n%:gléhg& if Bhe art

e carriers

_Op'llhreccanm,emﬂtlplemhf@y &6 mwoﬁme@gbk@wbblammn@ Forgkample, the

h@&lgﬁ%ﬁﬁ%&goaﬂg prgsgx@t m‘?egg y%% %e?e?%&ll}] pceﬁ’l@ Gy E&@fsul;non within

escription of severa ese exe
Plipssomggssugh Bposemgs beige ponjugpied tgrealactege [for targeting f Hag asialoglycoprotein
Mt € delivery and tar get| ng nmet hods may be
conmbj ned. For exan‘gﬁ pol ypeptlde(é&g of the |
pF B EHAPRIROPFvasies vr%cewﬁl@é?w kit GopRT{sEiE opg P TOTR gontainers

enpnapsit @g bﬂﬁorWofthb Thgreliefto sREharnfueicd] c MBSt Es dfeieigvention.
ed, to, gal actose for ta
3P B0 it s PR G Ea b roion8 it iSehiPRy agiggmensl
p agma:;degﬂamphﬁmmmmm,oﬁé orpale kflmanﬂanmucﬂmmbmﬂo gicpl poducts, which
ont ai an
R et B S sy Bl s syl ifipition. 1n,
|nvent| on. Associated with s%gh container(s) can be a
notice in the formprescri bed by a governnent al
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agency regul ating the manufacture, use or sale of

phar maceutical s or biological products, which notice
refl ects approval by the agency of manufacture, use or
sal e for human adm nistration. In 45 WO 2005/ 040428

PCT/ US2004/ 035284 addi tion, the polypeptide of the

pr ewertosioswasnt i on nay be enpl oyed I N conj unct pemussbolses284

ok R B S b s oo
tﬁeyp@ﬁmmmmowgkven to manmals, in a suitable vehicle.

; resent ihventi
T L e R S
gBivenrto nfa@lmabxla wptitable vehiqldy eth@ehﬁpotsaiept;deeéfthmesm ilestixs are
oﬁseﬁ‘gsoé‘ﬁhaﬂapacgﬁlkﬁ a.p&géﬁb&ﬂbgm th'é?ar@?wé{lf eggx% gi @QrXpeuncally

wei ght into accoun

. aEfFﬁcﬁYeﬁOFG&P%[ %mut lﬁ g hodyfweighbtogheut é mg/kedtody wa‘m dailty taking into

Ohok@iht ihe rd¥ted bedaailidrat GO RAHRL ARd Patif! hiev 1o Qﬁﬁﬁ '&v&?ﬂ pfferably

inhibition of infection by a virus, pre
f pdegals tp acbievRBEYention Qrinkibiianef infsgtion mgwmrﬁf@ahly p §avivigus, most
nﬁ%féfaaiy HES it 2pGeatih O ikl SRS foRRd ﬁmhﬁ&m%&r%%n@s 1R

1 di.scl osed herein. Inhibitor-based drug
%5% §§§°?ig?mﬁ1n1c the beneficial effects of at

| hlhfbttordj’asbdmuigahdr@ibs #iat mipiSiht baRAAAIIHEASof a2 kadh ddSnutation at

SB35 3964067 S08 g s, 4R e a0,
02132986 BI38585F 2 IMA298 0D AT 5,123 566128, 2186396, @DI5GBOORNIT_008775.13 are
d51§océ1’1§r§ﬁ dI &% cﬁs%ﬁs@édl in a%il?é%go\kﬁz}}s% Jé&g Sdz%'ewgusgf\é&%%%n}/plary rationale

one exerrp ar rati on ve
i fPRfdyeloping such inhibifors isgke aappavhere thebenefic4l imitatibn dimtraghie0or eradicates

dipkeRdich &%sﬁﬁor? b EBE §ne 64RGE ?aﬁ‘h&ﬁar 1%0?0%[& LR%A%AEheg oresent

functlon of one or rmregartlcu ar 1sororns o .
THEenGpRs aptlimited hythe pispisg Broperetiestof the densficiplyantasion aprgbe biological
f Stivnyodf ﬂ&fﬁaﬂﬁﬁlaﬂﬁoférﬁe tHeRPLiftetied! In BibhRhdeWbhe FRed iR e art will

OBl Bt B Sl BB s e e R oSt

‘Winhibitorehaged dmr@tee canftake theiforivi of chdmiéd exitities; Peptidad dr Yroteins, antisense

rm(s) of OAS 1. These
Z%BHCBP‘% ase { a1 api ean% ﬁ’%ﬁe the form of
cHeerpreteins, dmr |ﬁ1agre@ts op efberi dgeetines, prapslegsibsrecdit bells Aapeessing them
olza!nggﬁsléﬁ Ia@%glt lngﬁﬁogﬁ r&duber%ﬁﬁ(fd?ers?ﬁ%? > o e5e anfiibd; eﬁcéalp be, for“

elrr S or o
d@ﬁainvlatm%@naldﬁoraﬂamﬂégbmﬁ@ si@sle chain, Fel fragmensepardegrasiget of an

t Bk presaion D6ratlS 84riélS pRRedufBTMRREER tleQridh
ant i %dles tﬁgfeto ?hege ant i bodi es C;ﬁ%%g&dﬂgﬁmpKMMdmnof
é%&ﬁg1@ﬂ“ﬂﬁpﬁﬁlonal monocl onal , chimeric, single
Chﬁlbﬁdlesl:@berﬁté@@mtﬂ& po%eﬂhh@edéb&!a wytof1RE ﬂ%%reE&bmvenﬁon can
e%g%eSSI IlbraQ§ %ﬁ cedures known ' in

d*{F%‘BJe po 8P<8¥Paa 3 AR gpimal ) yec}nawatlmng the
allfdllypb;ﬂﬁﬂb €san adinial, lgfegilrzgﬂy g&amsmfg&le ]EI!‘ haﬁﬂibﬂ&} soloBRined will then bmd the

t t
PR L, H AR e e Seiin b G st of e pGpeptide
p@h ypuﬂgﬂ tocengrate mhbvdlammdaig tigrwitole ratiné pnlﬁategtrdengloteheer a panel of
R

PO REBASobRnaD Mot Hinpe R BB, B BERUN TR ReslGy
i differpritiate spehitigsus. Aqsemﬁéamplwmnreé dsequmt;ed@nbmmmgfaombgmes
Bspdi RATB Rkicvr e&%l@%&ﬁﬁé&egﬁ th eﬁﬁnﬁ%_ to generate

anti bodi es binding t ' e nat’ive pol ypepti de.
Mor eover, a panel of 46




such antibodies, specific to a |arge nunber

of pol ypepti des, can be used to identify and

differentiate such tissue. As an exanple, Figure 9

denonstrat es devel opnent ~of anti bodies specific to

particul ar exenplary pol ypepti des of the present

i nveoteems246 WO 2005/ 040428 PCT/USZOO4/OSSZ&4nﬁQMmum5m4
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| ¢ontnuoud dell lipscuitares txa besed. Eﬂrama;l idude thelhystloinh &chnique (Kohler

hyhQr . C r Istel 197

AR BERID L8RS BB R e Bita MhTOu® Bemtidf B cel bupricoma

Bechmique (Kogbari efi alvel 983, éwinolgere T¢dbe Eﬁ@), andghe BBV-hyt#id8@8a technique to
1'3}‘9;?1)39 11191% moggcqgnafl 133(11?? 3@5’6 Etha? Fﬁy z?glorgz?%zbgdzes and Cancer
t'echn ona

fque to 5 pro duce h nmohoc ant1b

' ( Breapy.eilargR- Liss) 9gpp. WeAedcl onal Anti bodi es and Cancer

T'hé:(‘:ﬁlﬁﬁﬁés dhbddia Br tﬂe'p?ocductioﬂ bf s 19@6 Cﬂl a%@odlelgfg riiag W554,946 ,778) can

described for the production of single
abPfradpriRe te groduge smgbabmn Mgbodiesa gnrrpgenicaelypertidepragotsf this
t Avékigluce singl e chain antibodies to i nmunogenic .
pal ypeptjde products of this inventjon. 10 The
afits BRkndies cqs upsd iy Eetods pelanng e the acdjzaiqngd <4V the protein
I ﬁqﬁﬂnbefé af th_@ fhvaidnacd,| IﬂfVﬂ i th_&d&%rd@dr"]u@t BedRuring s eie Aetdf Rif

e invention,.e.q. or agi ng these proteins,
@8&’8??%@‘%“8@8@ S?‘H@Fse%“rd t‘"%gappr opriate physi ol ogi cal
S Bimpresent invadiot Ipsovidekdetectibig 14beled eligonudmoﬁmds if@mnqtgix(g\ﬂ)‘dss
det ' i n
BT aaRG VR £, SRR RANEER iRl TR et
aarephﬁs@fog Ihasfcmuru&éi and for pgsesang the g:em;sm_lﬁlevanlmh p Eéllom tisswm using, for
@B GHhEbr@Bdioh &is RRNAYH BB iN1e_expression | evel's
inacell or tissue using, for exanple, in situ
hybrldlzatlon as is known in the art. Therapeutic
agRdpSutfc@bentd ¥4 iBhibitioRofASMonckioh unct i on The present
invenh@on alsore hﬁﬁes to antisense ol ] onucleotldes
desi griEGPE™ RYBIIEAR I arBisrs HRU BRI e et dsrigaer hinigrfere with
Oh&iorpal fitittion ﬁE]ASiqtblymA[Bymc[H? dAﬁy aedificatichs O vadstiohadfiti@ iGtisense

nti sen:

I
t ronol:%cu‘:r‘eb (gl Cﬁr 3/ ap p Wge %ﬁctg L?e broa apgg%@g \émeﬁsglt%énf?og are included
i withinithe scopevbitths lnvelntntm §u@pmddicatldm inclnsdegmépamtion dBpladsphorus-

n@o%?ldu%%k%@?as'dﬁ&%égﬁl[@ %@néts'sgé‘sﬁ J%%Eaf S0P 5,563,253;

55624679815159875615%%5&@%?@55 [5%%78?1% 5, 563, 253;
5, 571,149 Qnusémé%p%ﬁﬁds oﬁth@%%ﬂ%f& caNfkimie IRAifibd g’ases?a’é iEBBsed in

antlsense cO ounds of the invention can i ncl
modr %178 @%@éfgg disglogrddherein ﬁleuaﬁhsessegb@nw)@ﬁsmf Blsfvéfﬁretson can
dhisfheqasachiel 39 Eﬁnﬁcall-yrhﬁm@glhé &egaﬁwesahw@ BCdreRtd Hasieabr

the. i nvention ¢ chem ca .
| PIRIRBRIGE 1P FRhaptet %‘??HE‘Fye?ﬁuPla’e‘gD tB{"B‘ﬁ% op e g Pétih? andisggpse
c &Igohl@&bﬁﬁe Bﬂctaﬁhlaﬂikﬁ er dohpgaed 1h<\llhde)11p1d§ e.lch d$ éhblesterol, cholic acid,

st or_ cel l.ul.ar upt ake o anti s
o st ioh oy Shs, St B, B & Fe oI ATM ST A patenicy
I mpuenhs zmd othemss dlh@bsesmefoodexmmhoUlSch,,SlBﬂS& hi565532¢6,567,810,
E, %58‘3@@1 %%87@99%@9?&46%?% 95Pjyam nes,
po yét

ene glycol noi eti es, and
ot her §ba§erma%ﬂ%§@hgqnncleomé¢s aezq(demﬁun the Sopeafthsrinvsntion, and can

5be’¥¥épa¥e§ %vonﬁhé}ﬁésegﬁgven&e%ﬁgmﬁllgoudes using the methods described in, for
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tan

5,574,142, 5,585,481, 5,587,371, 5,597,696 and

5,958, 773. Chineric antisense oligonucl eotides are

also within the scope of the invention, and can be
prepared fromthe present inventive oligonucleotides

usi ng the nmet hods described in, for 47 WO 2005/040428
PCTWO330441335284 exanpl e, U. S. Patents 5, Oh&nﬁ&&mumwm4

XN NN RPN R R Y X

of, 7@ endsTRBIES can be sel ected by routine
' ' . I d
exper IP@%%}ae%tfegéhsy%%ag%beéﬁ& an)i)anaec% d b ISHTAS exI?ngu%%rlgﬂﬂ?a using,

in the _ I'nven s are
bpr aca@p}saﬁswwﬁsmbedr@@mﬁm@nkszl&lemhdhp inyentorssarheédtivond dy a

_ :: nﬁ‘cufapﬁe@ﬁ%é gincr%ﬁ"onolt Lsgyggéb@& E)Qttthéja%ﬁseﬂgemh C%Qﬁdes aclueve an

Ibitory ef by.binding to a conpl efentary
ofhibiiy ?ﬁch*étbwgyﬁ B edreierienaryvegipn of therferget@elynucumungmtmn the

Wl $9Rs Whis&ECHR@ase %@imﬁé Nmer i Fceﬁ%ett Pﬁyﬁu@l@&% is RNA, experimental

pol ynucl eotide is experinmen evi dence

i Fréfeneetipdicate hat ttlﬁ%Nﬁmnm chphyts it drevertyrRNpsp & (Giles et al,

CN&axask Jo zBNa&m H9§m89?at&{th‘%| 6,001,346 Ge &&m d containing 10
: 954- 61, 1995; U.S. Patent M AGhilEa RAtid containing

%?%FF rS;Pf ‘H% fepgih ISRTVE AR WBS'%’ f‘fd“‘ﬁ?é%’é %‘ai"’?‘éef’ut% acgjeve
sapéélﬁmye,mbm&lﬁg] gtlhprmrasle to/@e aSandisénbiabiEdted s beasRNBGRIeblides, as a

ecificity.of binding, it is :
LB s Bl o TR B S BB o mt | et 17
nucl e disiddselosed IsU 8. Pasantiie r3c998,883, tdoorﬁorhtedlgstrhn bg rdférkrek,yhe

| osed i LS. L.
e X féﬁ%dgys% ggg(ﬂg@% Ihe C g%%? %)Elu%sérs dltglﬁe enew releﬁe&J Characteristics
rlmelrw@hf@ew&omleomeldg@mmon With thejr @@pbmary sengtiatéshvatl shows a
tlb@ pORRAERE QSRR oxséélfto@rg}l[)l &&ﬁ&ggmmhé\%&@ Bigchem. Biophys.

char acterl stics 15 |r$lgrtan onucl eot

ofRe51 St 8PP hYoh é‘i"PP“(%Pf’iSB‘éﬁé?l}t @GP WPriragringly gsSoftware,

aVesi S BOWSis Bsell QieRBhifddlahienst SdquéBé fnelﬁﬂlgrf&ﬁlbe?ﬂrb Gite @hergy properties,
sel.f-conpl enment at.i ﬁ S azodo et _al., Bioc

EPGphpamae plgtal g S S%}éwrffé@el}m%mr@p%?fpammgram
patlogs &Hﬂméﬂf b mtaﬁvﬁsmﬁmn SothésuBromaraméRfsp&ential self-dimer

m.ned. .anti.sense sgquence nel.ting
aioh Py AR el PR ERER o i RS i
peoteatitli’ e “‘eseltihlyiompletefpotentiat. T Segngentd of OAS1 polynucieotides are generally

58 eﬁtg&ﬁm' L BRLAL okg &Eegeﬁﬁth&é Pa:;u?e%erf PRy s%g@ﬁcgn“ée used

etermnatlo,po tattve estinati
t s hpversores notestial ja peaaf ﬂalcatg@nﬁ& di batance of te nmmetnrs an:aedm the

"ssgief:ﬁ&lorrpl | ment ary) and provi des an i ndi cation of "no

potential" or "some potential” or "essentially.
conpl &t Be gritsenge i3 certaindggres ff sougne mmenﬁapw dgequizert fogelect

%pﬁnﬁﬁ'ﬁlﬁﬁéiﬂsd iolecaRl £ bﬁﬂcu‘leﬂ atgeRaTe b@&febﬁ%t 86 artfseriR@molecule
Fxﬁ:fgglé]a hese net ers. HOV\Bver g[ments can

s uggied 030 eechly on 03 Peffion g1 fiegEctofNA Rglocit.

CAltRYEH in@Sme &séaad;fmeoroﬁs atall6b1Paoa R sBGure Sf ﬁﬁg%dmRNAJnlftﬁecules,
2t§ sel ect i on anti | se nse.art a certajin ge% ce of
e bd

rOUFISa BRSAP; t?re Q]tofl gH"4 a§ BT VR BPementitiop 1551g fhe
anven§em ¢es expérenaniation dap be pafotreaubutinely &y gﬁts&.ctlﬁl'g)ceBEMth an
l.
o Sk ffoncblaid Uik SR o RS e BOSLRUT BRNIA ety g co
g@mewd Faykeabyin dreatedrgng h@ulghceilmbmmedm-@gptlon of the mRNA and
I IC v C C L ulxlx ce
R SR L S el 8 S A o Bl

using antisense is via experigentation. According to
t he _
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i nvention, this experinmentation can be perforned
routinely by transfecting cells with an antisense

ol i gonucl eoti de using nmethods described in the

Exanpl es. nRNA | evels in the cell can be neasured
routinely in treated and control cells by reverse

t r amocoispidddn of t he NMRNA and assayi ng the ckiNAus2004/035284
| evel s. blO|08ICﬂ| effect can be determ ned

r é’fj’twﬂh%l"ii‘gﬁ? 48 WD 2005/ 040428
PCT/ US2&6uing ﬁﬁﬁﬁe@ﬁic@f ﬁ)ﬁlﬂnhseﬁsre a\z‘ﬂn&tbibb bdsyyifand SndRAMMEDNA levels is

h . fi
ol PO B S Rty Sl e efiemhar gava o

~ afrbatedond gzmtraladllmmhmhle wferseatangteibédugd amtresamng a)NA&ﬁLdl&lons

e t rom.
ool B RIS NI R A8, 50800 To0s) (et R Prensl Fyeation, cttues
r eétwlllt irpgansfortl widhptwoati ffevans anisaasadligpmntleofidds desidned 18 tarEet DAS].
TirBefis A Sph Ik b OASE U WG PLESEM) oty
i nvention, cultures t cell's are’ transfecte i Chtio
di f f erAdiditiopahinhibiiers mclafld rEhommess.cuRipinias polerspldradntitwdies or fragments

t 8lef6f as WePaskmall ;Eaﬁcdlb%v £hd o@{hem 1 qrﬁﬁtﬁﬁ%@ﬁ’eﬂﬁhg Sontron feature in

OAS1 are neasured in treated and control S
AHGS theyvarfare thempissianad/orbiqlogiral achiyiysf PES]1. byadditions thgrexemplary
pPolAgD ﬁmrbit&e&scmm e ERnsle lﬁmﬁmﬁ e obaRESRIougSrotifile!

as snal |l nol Ies ch S 1 inhibitors ]

s fpeRmenRgion, @a@F &% C‘I“YT’ Spiﬁgﬁaﬂéml?fs@h%laer@éowwse readily

emﬂaﬂsuoaﬁdvamd{m expértde@fthe altilledaitisid.t y of OAS 1. I'n

aﬂlq)ltl on to the exenplary OAS 1 inhibitors disclosed
Lalternative inhibitors may be obt ai ned through

r out i r@Afblfapleblto:mmme ribpzyates. | A ubdzgmﬂfstahmm roglycut thd; e;remﬁcally

S S ethfgr | I eadi

a\gllgai?&}eg %ﬁﬁ s&b\étr;géﬁ dsql\%\/l}?g'shl d z?hrgéugl)r(x énr %% 18& Lgﬁl%iﬁlﬂfz & mt ?ren with

aFeliulgp pene REPERSSigIE'S userithergmgthe tong hiibbiwmﬁ inclydgp 1%wte“xmolecules that

I CEHRAY MRSenseedueitRE ¥ Bpetific ?e@o%%n%h%m 180 enzKﬁatlc activity.

s ecifically ~cleaves RNA substrates, such as

g fafalig S‘ﬁﬂd elsaes # specifinyfiter ¢ kst A Phareater dhe slotshigetrc
ce&dcbﬂnaﬁorgene expression. As used herein, the term
ri bozypes inc nol ecul es that_  contain
nt) SR g S SR PG MO BRH PR O b gy invention,
Rivéluding for iexagnpiethy hatrnerhaad hbauyfny (for kamplepdsaksttibedl by FoRReland '

S [

t% ngngtco’e% ?glcn% 158735%)5%%% agcg ﬁ r?ac %amr'\m?éag% @3?? bot and
oBmembmi\iamz@Mﬁ?G 131888, Haselofizad ﬁetleh:h,rthtﬂvre 3@435ﬂ5e1&’88)3themh@m
PHESSRE ( ftm 16,90 desc Aéua&‘ Lyﬁagegﬁfe% B2 TR N 92545678 issued

hanmer hea OZ nme (for” exa e, escrib

FOFiebEL, dﬁ%ﬁ ané%ﬁln@l et gbp Epropggn Qint ?ebhcmslﬂo Qléé(émf gublished

- anfrdes) 1@9%?% gxzéé%b%ﬁmﬁ&% a8 %bozp&H;QLe @é&ﬂ' ctal, US.

Br ueni ng 196, 1988; Hasel of Cerl ach
NBEteR loz598742H. Ri@svel}es of fhe Present igystionstypicaly comsist pFRINA, but may
exlsdTi Bmpésd SFSICAirhedic Ryid iasel efd, pﬁ&spﬁ&rohohie@ orpﬁhfe‘ﬂ& thereof

: i ssued Oct ober 19, 1993 and Henpel et
Nfeg %géﬁq‘ﬁatent Publ i cation No. 0 360 257,

publ i §hbxdymédh:m§:tb t2@eted ©AQY RNAlmdns_Eﬁlbtraﬁm ydii&:ﬁtalyﬁtalllsi SleiRlsuch
b t. al..

%Cf&%‘;%e %Elqég %?rﬁééﬁ o t;% g&p ‘raess g?ltfd t |I¢1‘J’v5esm4r 5.9 Bitent

t Mps- 6463, 9530531@18318, 50if16,RAYqnd 51063, 26y to Cattsd abje Ancammgte(iemfm

DMbodﬂﬁ{ﬁ{s%T the ﬁ’ﬁlé&oﬂ,@ﬂl’ Q8f O(Ax%l GRNA gB%%@i@ &b Ie oo%ta 1e'1uc)lé1c acid

or chinerics thereof
49
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'30 (e.g., DNA/RNA/RNA). Ribozynes can be targeted to

any RNA transcript and can catal ytically cl eave such
transcripts (see, e.g., US. 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 wb2gosndesording to certain errbod| ments ofpctrhug2004/035284

et A Gy SO0 roHOR 28Rt eI SEDBHORS! fee

eexpaeshiong Réweymes and the myenraay th’ﬁ’yfoi&e)e deliwenee tceitle hast @lliDSDNA

| | h f
B N T T

t $ueh thetgiporcigirdductinn IDNAle n@ﬂwdﬂmgquwee wilbezljnewly|tianscsigbdt 0
ag@ykaryotic pronoter, such as- a eukaryotic viral :

pronbter, such that upon introduction into the
nucl ebe inyengion pleonrgvides fiprithe ipEoduetion of R Atvithpettiel op &y dguble-

%E?em@m&y&w OBl {6 1BE OMIablB81f Qfvirbiient. Mk dﬂ?&’dﬂ% dpB8fic to the

th partial or_ fully double- strande
cHAP hexpEsssionyn hat pianclegliqe sguengsiigm; aportioniof the &argetPAB1 gene is chosen

10\ dQEY U Bitory mhA bitid ;s;acegsss B edcfiieCin bR i of gene
eﬁ&r ession jn t %r g{enuc eo(géﬁe seqlggnce froma

FEReR B (Pheeditifty TS O BESHI BRI Ol partial or
[ dEUﬂthtd 16dsYof RanTdﬁ‘l the mam dese. (Alpbdtibre6rlibsy 6f defle expression in at

ClREHPr Bl R 1t W e S G RR B TS B B el gt eones.

- ptover desepalitjecadd maateriaCoxdidngbretinies sﬁer:aﬂmi‘rmettdnmﬁdskm mdy@esult in

t ; ' f
B0 o 0 O 10 L RSB Pt ey s
s$iwiler amoimigoidehilyteres fhe lctveldifmcqmelatm af tergst BN At o frgpstation of target
950RE: Meh{aw@afé,sﬂea 86 Ah udidy ©GAL: %{gﬂ&%ﬁ}} ﬁLcl&%W@%@n‘% 506,550,

tinmes after a nistration of dsRNA may resu
i AP RPhersimbyreSFRaPY - er fraction of cells.

QI anlt iTha RNAmYcogipie oﬁé(ﬁﬂrﬁﬁré tRRds difpélylfaallzled ﬂmﬁua&lme 1mnay
sSjmilar unts q Ibition at_ t ev

S el o oS o B PR SpSAt paseni o1 Ghnleogidg, Jig double.
pfmh@adrstruchhé neyglse ibfmqalbga paigle gelﬂmhpuﬁnengrmm steh@or two

gene I 0s el . ltent 6,506 . .
RR Bisro R PR, R oy B e gt g prqsice
othe celk: ’IﬂmRHAsnayaJn dgrogiicep ol ayxrmlourz @dlich rhoruelreot ofdtleast gne copy
cel ggosgsocg' Idgﬁ gd‘aﬂ&% rﬁa il IL{}’?JiC].& HlSr eﬁ’ ve inhibition.
-sugar one or t I'eosi -
dblmblt@n lszequgmeémfeﬁf @fhﬂtmwp@e epenses m\ememwo ghe duplex region

Sbiﬂﬂé RNA Se ftarSAib SR Mo AR TNA I§¢A[ RRAinHz 2 dPleotide sequence identical
Ierrentaré RNA strands RNA dupl ex fgormatl on may_ be

i w. anogion gf e PAS}H tasstege IS@refaEPf‘&rd@mbl&% RN/ gequenppg Widlymsertions,

- NBYetiafs, it sirpbipoRE miufatichs réldti i tha'atpethse @l ch@Maveldoib¥@Y fund to be

of _at |east. . gne co y er.cell.. Hi her doses of |
Qe PR Thir GrqeRtce DRy Y CPHRiFRd b et gorithms known

| ifthdirt and Balculdting thdiptica difsreB@paBnReeths ﬂﬁﬁeoﬁda:sequmdeh aklternatively,

RSB AR R B PRI O 8 LR B

| cdpalm ofi mmdxiRhWthMcaﬁm af thedargay géne hsdéptsequence

i denti '

pre fe rléri\gﬁl S?ntﬁt%gzteh :éigxﬁxo ];1 vwa%g g@ﬁreo:]' c#élgg %ﬁ&ﬁ m%oi)%mrase of the
i @emayur@d@te traa@rlétﬂqneh givo,n glorqdRdy Aepqhanesase gantbgtupedder transcription
r 8ol of & viteo. LHYE erhridbrijfRibn &6 4RRRBeddAY GivabsA REERioh 08H3fct, o

to be effective for inhibition. Thus, sequence

identity may optim zed by aliggpnent aI gorithms known
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iin the art and cal cul ating t he percent difference

bet ween the nucl eoti de sequences. Alternatively, 30
t he dupl ex region of the RNA may be defi ned

“functionally as a nucl eoti de sequence that is capable

of hybridizing with a portion of the target gene

't r aweudspi0428RNA maybe synt hesi zed ei ther in ictsedos/h332s4

S AP PP MG BETOR PR Ot 1054 SrdREGR pol ymease

can bé&ouBNdi ftlerNAmbsb:erdlrpcttiyonitrodu@d Wity/the 6411 (1.6, frdcERularly), or
PR SALBLNLLUNB LERREEEAE, b L ERoRloflhon o,
P@ﬁb@@@@@dﬂ}@@ﬁ@@bc intreduek &l yoraphingergiotganinm yn beluioe doritﬁmng RNA.

AR 535, BB RSB B b e

i mqnal@eqr¢dﬂpm0PG}1yS in ghich p preeiptibatasiusek asrfacsis bngllramiegltou empress an
ARRAY kY fed kd th€b:Sddidd Blbe %@fé& Ph&ﬁéa?mkrﬂgds% [aHeRMK g\{}cléiﬁ acids

an or ganl sm i ntroduced or al , Or may Ee I nt r
bipelydt iRieripnatiresly drimibe pslh % e&f@@i uipr ingstierointodharfirgrgismiehan BNA

“Matieds for oral introduction include direct m xing of

RNA wi th food of the organis as well as engi neered _
appr oddfadapiResinf @ﬁmﬁth%‘%é‘é]‘ ¢ 935t ofjinrogucing deuble-giermdedRNA into

e 6k, RO R d;oﬁcﬁnt&)&&%’ mpasmm%ﬂ%h be tu{a@ ﬂhe{ %ﬁé}{t@oﬁdaﬁble -stranded RNA,

or o _be ec ysi cal nethods o
ﬁ%ﬁ@ﬂ%ﬁ%%ﬁ“ﬁﬁ%ﬂ% éngs include injection directly

into thisbided of gene eaprbssiva edférsioathie dbsgnee tok ﬁlﬁeﬂvﬁﬂl@ddcfé&e) in the level

0 10 The n
oGRS ot B oA st KOS, SSUBRPERE s o

Rixhibitthegarges geteswvithpitenanidest effents emothatglenﬂa obthe RNATWﬂcanhequences of

C -

o R UBEeS cotined b bnhilp e Bl abye R Sy Tobor onganiom o

gBndiodepicakiethpiquisspcbag RNG selhondiybridizasion, opclesseprpigetipngNorthern

JBYriaRH N, felertd tRndcBMBh, gefd exPfeaifi xﬁbrﬁ’tﬂﬁ'{g%tﬂm&‘i’g“&{ubody
froma OASlhtfgr get Specificity refers to t

aprfipg. yrEYe o4 Iy s?r%?qtl BSSPRELRA) gWERerRplotRg lradlounmunoassay
NERIAf, @Ser ﬁfnﬁt&GisSayQ ranmﬂdbﬁfsceg&f&bﬁvaﬁd ctignabeiks kFAC@) EFor RNA-

con e bi ti on can be confi
SRR ERER R Bl 4 st DitorP oy e e pispoi facapupently assaved by
onsgalﬁ B sapoter or dyyg tesistaive pene adhoseqmdmn pitd st sua:hly assayelilASuch reporter
. t
P 0o WO Bl A DU 925 S P BE R OB BOET
rrmctqadmgmzi) theta ghrbasonadese (ﬁ}JS),aahtormhsmcomqqmtmgsferase (CAT),

F‘%&H@uolrésmﬁ?ﬁoﬂemmsl%sgﬁﬁitsh 7 § Eﬁ]’?’ﬁclfeégges(&ﬁé) nnopahne

ttin radi ol nmunoassa
ﬁﬁﬁﬁiﬁ‘é&%@“@ﬁ‘ﬂ”ﬂ@%ﬁé (@S %/)eﬁ@éew@twahe@ef cMplfiplg peleofeblegnarkers
( F0G)1ablE at dShRr refBisHcatoRhpicniih, BiebinGdin, 'cﬂoﬁn@ﬁénkcoi b &RanRcin,

_ \/\,gol e organi sm, gene expression. i s caonveniently

30

MPIRFOE T § AR, SRRy FIB FRTR b 5 Pmsalanqﬂaﬁwgﬁw%m
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7cc55§cr6191 ,sour98 3, e\éQJ(II&kecl%itPagé%ltocgéj Inilgrg %(&Msba&% rand d

a erv nmonl use
ggzb?%eg? &a é‘ﬁ%’sééh é]i%gslféﬂeiswgl Vvgctors B‘Tr{mt |ﬂ%fd2ff§’élﬁ Ension o&@l}IAs with the

aPNgebisdih@diineins yeBsdA g &aRBDseglectBslyH S3 and LEU2.

pur t oo oot S e G0 G cecty v i pogone o

v theipbysycalyfr biachemical ingthodiameiable Ini the arr foedetdcting }&aﬁinl-gtotem

aymdrialle i n the art such that the screening for

interacting proteins may be performed through routine -
Haé?aggfhie oreteiseffipifibeomstoetapipt roctddako ey, dead cémapounds to be tested

| ﬁlsq{&dnﬁél @91 Whitfors T bk 1deﬂﬁ§eﬁ%§m #0oRhAL HLEC 1@%&1& 0 OAS1

de d based on the sequence presente

h¥ %ﬂ “ﬁ googienyly py nqerceeplently eqypisd fora Ss%mm §uchs, jegg [Seherose
ebdalie I'The pepirbtion-olf &Bgiﬂhf@ﬁ@:bolﬂihﬂi 18 Hddcried il ?&@?ﬂ e Beeclcmans et

t Pl
BSBER i s oE Yln Wi o et B 086, 1991
I CHlt grat soasiging thadill yonplemehtadbtddtufatprbtdins MbY bStsed E}Elodgﬁihe

B AP U TR Sl BPULCT3 5yt

avnder L@tvfsalt exgditiens(Wiale Ji thaggrityCA)celluldn poeein| vaH pasd tht&lgh tHeSolumn.
pﬁl‘cﬂ"hlghtaﬁﬁutﬂ' Broteﬁr@ ri@dyfbg IS,IIuQEI KQII‘I t}%@@ig\é&eﬁ Ibl'{gl in er cgrrdﬂ:ons of high-

bi nd I nNg domai ns”as respec
G&B Vith haetpicEplyensy ortvﬁ@ spch@s dertecyll sulfatet(FBH). rmyome embodlments it

s Rb Yy rdaR 1abelard defid By k@&éﬁ&g@ tQJlgslagef_ as ah M in identifying the -

physi cal or biochem cal netho avail a In the
for detecting protein-proteins '
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interactions. Through the protein affinity

chr omat ogr aphy net hodol ogy, | ead conpounds to be

tested 25 as potential OAS 1 inhibitors nay be
identified by virtue of their specific retention to

OAS 1 when either covalently or non-covalently
coupbeasbss2a solid matrix such as, e.g., SephafrQS®o4/035284

b .. The preparatio f protein affinity colums is )
CGRER pustih® p RS Bl e bisio e ot dian Serre et cmown i
Bihe ah e ardirdviBedi/ e. 3. 5in SHht8 &t al. AN Biol. FikiemDZ5A: 10353860, 1985,

“cont ai WARREYRS! P SRS kel oy ) S o1 e o

nmpslyfeetidsds peit rapidprgficatibe o360 appSpdataéffinityirtsin. ok enample, the OAS1

P : . | i : bo . e
MR Y b0 8 oL P b st el g et
t He adrajptipn efyfusidn reetbinsiio ghutathioreeigargsewiolumng fngthteh alo Gghe 67:31-40,
PR B S B B0 bl RLEACH o, 8 B L s
s Bfaping igmeuRoglphadie o pligohistlinectontaining pptidss. $bish can byouisyd on

S b HrAds®eArRPRIZ; thémAVIEDIS @B Rich bdn be Pﬁ'}ﬁe@ ®n resins containing
preferred fo radiolabel the cells prior to preparing

t praylpspsand dibydrofolntesedncfase, Whish £30rbgiPHiqd e msBoygsate columns. One
2608 AL hithKld fol /e BRAAL DR 38D AS ORsibn HRRGs il a€ is Prddshitddtherein is the

tei t hods. f i.0l [ [ 2l ls
b e AR B G TR e T by e
Seepdity avtilable andfroBiwhich afiibedies aAGHinit) 3GdmbMhay Be3G8pared.
Suita . r ot ei for .af fini chr omat ogr
bo. 1 udsgepst SRS rloa 8 s D) Yottt BITR 2 BB ater
penbjetlingde Shpalyrcalamide gelelsetiophaessf(BDBHPAGE) éhimwhdime_lls are
eﬁamba?d ogrrit;gtlc@t% {e%m&n% 1R Q&gégaﬁg@@ t&gl@é%f)%ﬁg' column,

regi on C (hione -t ransf erase ) . )
f BReieins hayingduehisEiniy e PHS] By Rsideteied Wrpugrdioerphy. Thy identity of OASI

glpétiat hih@RRaEas B5fe QoIS by sr0leinld tech#BdIRs that dil
67ﬂ:é31- 40, 1988. A teer nat i veY}?mef ugc?%rrllﬁg ect etlﬂﬁsé ma\a?r'ea Y

ro
 Pighi e LT it S Y MRS o A b H P U
b8 adjaniigy CuifiihaOBbli ki gl Cormdgany(Ihé. OB, $h.166-70e- cont ai ni ng
pept | ,lmhich can be purified on colums bearing

0% Hal t ose- bi ndi ng protein, which can be
pur i f i Be pesent mgéntisn glenpravidris agallfolamyd QAR inkihitbrs that may be readily
di L. . i Jri £ .
200U B S B ARG M SR Sl i b
t Reviqued é}&?@iiﬁié&yfx-dfaﬂmgioxdf"amfﬁ:ﬁrw%ilS?9§- HH8 mefhgds generally refer
P{aR&E teebho¥RleS At Aefmit 1€ rapglg.gs?a?iﬂ?ofmlg:i{dcéﬁﬁl&h@i %&ﬁ &nall molecules,

virus henmagglutinin (HA) I hs honocl ona

afr thseaeuis potertial. EERmethodalpgy sramieds relatic handling o festmaterials,

apdiedaeslb@pesivt sidnbls Bhd M’gei?:%]tdﬁeﬂ of B BRCHHERALBEies include, e, g,
Progtel ns that .are specifical I?/ retained on a QOAS 1

PR TP TGTRRCREY trinsisoiuble piegries s trafl as cpBbasgf sysiems sgph as the
t GvoSBrip fsteacdeydrided id detgiedboed. ect r ophor esi s ( SDS- PACE) .
Thus, where cells are di gl abel ed. prior to_the .
pr epara¥ 8K ogfeuclglﬁ aged ?2? ﬁ%ﬁgsoarﬁﬁvﬁ%éee&t RSHLFem fhir ease of
Oagnipulatfohiamd ¢lipicelokelgvance of riteriatiomsth A aviun gitlin g belimfaf Eontelxyas
f . .he t.or adi ogr ...J1he
| SRR mTRE 196 B P BLRELO R BB orat B e picactviy o
déreghiptisel apspypthardy on sheerbaane iflngrescendsor ymgwsceirgtas madouts. See,

of ale; ..l . > n .. :024- . 0O n
b bk er b B | 8 A LAl

Bi oc
Benj am n/ Cunmi ngs Publ i shing @npany, Inc., 1990,
pp. 166-70. Small Mol ecul es
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The present invention also provides small nol ecul e
OAS1 inhibitors that may be readily identified

t hrough routine application of high-throughput
screening (HTS) net hodol ogi es. Reviewed by Persidis,
A., Nature Biotechnol ogy 16:488-89, 1998. HTS methods

AP i d assaying of |ead conmpounds, such as small

mﬁ eécul’'es, for therapeutic potential. HTS nethodol ogy

enpl oy¥T$ mibodobghanglbé engplayfed feRes tto $EPer For e comﬂﬁh@ciﬁdt 8ldck one

i d t t f I ch
ot‘)f (ﬁﬂ% %fgéll% gzh ?ﬁc t%aZIQ lsrx]x}e (E% plé'gtglg ?x@é ? ngunoprempltated

t éemwslllscﬁgyre@mg ity poéin Hl@pnhrlde@wbllssmas asa@ plat@suitable for robotic

Cedrlend®@S t S
d esr%:er | %egﬂﬁ%glet%ggﬁ@ld%mv grﬁay%tgﬁge éo\ﬁgae th ?‘ @é’ﬂmof’rec‘pltated
| Proteinysng die eﬁ?@%@ﬁh@ﬂ:@o@w&mévmmébl e t hat benefit from

t BRIHodERS LssOsing FR MHRULASAONS 13 Fbifeks Ni cal rel evance of
interactions that occur wthin a ueI | ul ar context as

oppos ¢ Bolerrles o ermpgands) ehetherwiiprearoaleautey ofyibozymes, proteins

I ﬁi&l’\irlpéptﬁds h&it@odlémwwnﬁﬁdcﬂrﬁa%exﬁ@'sxgﬁpxtnbl\ééutléé tﬂgt are identified
s, that rely on absorbanc

pt.j cal
1 PUBH BEuB RS B bl iascidine et ehapa s srsaibérviss ayalable in
G za) m@' tetfureber chafattérized B VarietBo O 88RN& ! vivo Pk vBRAniaaai model

B L IO A —_.

- efiptussee i fusthey detait in tiedixempled ﬁbwﬂ&l&ﬂlo@%@@ﬂﬁﬁ&xt&rﬁl ot the present
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e R THE T RO MU e

cé‘lsql@ﬁe%l%sth@g éhahlg?nmq the pklbtdeemmaamass;ﬁ;phe afldctod cantidat® idiibitors.
an ass@MdiRi@bRss hibAlk & ;95 tegt&brﬂ) SII%&O n 11@. iat elfhﬁr express

I ndi vi dual test conp oun e cont
t FREOBTRRLFIYMY e it iratné%F to smsfSé PﬁSé hﬁtrqxﬁ@ct@mfoé e tnammab,mu with a
t #sémiiaAPOMB Uplasni@bensthuct. Mot hods for Assessing the

Effi c?“%%of \ﬂ%ﬁ o nh| b tors Lead_nol ecul es or
conpo %rPth P effegiive do wflucing s Apmratio activity of
]Looes bormbiliterfdIAS1 tcp:xe@i)ilmcﬂteSEFN &ﬂﬁduﬁm dwaﬁodaafgﬁéaﬁur?g toaom %ﬂzymatlc
ec t hat re ldentifie : :
PR IrEleatlIBl BB 6 s Bipliet s Brein BRigen & . Moo
té@ﬁ&ﬁt«q@smmmaa@ etdistesies et ap\Nicl Adids®ek. 13: 3073&3@511,980

) 0! a €. oI a givern ca}1 [S I
Rl BORACEL Skt 56 S0 b ot

t PestessahPy opipatisgn wihg erintrolCiagisenge meplesxlp mm tohavemo substantial
bérebaica1 & ds%htv}fen d&ﬁumé%!r&ﬁb@ﬁx%hlﬂnfc ther detail

mth@dﬁg provi ded_bel ow, OAS T inhibitors of

the p 1}0 §1v6 i Tadueing OASd BFneexprassion Y ehany nOKSHLithe

emﬁth@ﬁ ﬁis@t&sdd&B@JeSnay b RSther A raddrR M bino RSN daQin loHE LARL readily
i og.lteﬁ%ine#l @ds that permt the skilled artisan
s & FURF SPRayPFlciuremadelsystesses described herein, in

_ Gafechndeab @sddAStroicallsi chalteAged biRifedibn WiSA B4iv¥dMs, such as dengue virus.

N ration to cells that either express
8& 0 °§}}(§‘ugd&”§ﬁi§9m that are made to express QAS1l by
t r ansﬂb@ tritisgnsodliganuentide ralritogynies vl théiprasent'if@anidy daa Bt

Q@ﬁhéslz@h By Eﬂyqnéﬁgﬁ%‘?‘#ﬁ:&l mel':a:tffgr r}bOXuC? e%A de%x@oéﬁgé}ﬁﬁ{ql@udes

nol ecul es” w’| | ective In reducin
OF BXAPe, B olignuctyebdes caxr begtyirlajet ysing so@iBhabe $ynthesis poRds in an

t Abph&i\hioébdtéﬁk B&UB Dmtsm%z&f Fﬂﬁ%ﬂtry'o?@xe %g%nllclgouégs 1S Eietemuned _

58




10

15

activity and I FN i nductien are known in the art, for

- exanpl e, as described in Eskildsen et al., Nuc. Acids

Res. 31:3166-3173, 2003; and Justesen et al., Nuc.

Aci ds Res. 8:3073-3085, 1980, incorporated herein by
reference. The effectiveness of a.given candi date
antW®emseMnnlecule may be assessed by conparpS@Us2dbI32s4
a control. “aritisense" nolecul e known to have no

siigs iR 3% of fect on OAS 1 expression when

ad m n I'F:“hb ertigehst oli ganurkeotides Il(EntLﬁxﬂlulsmg DéfethodsdfitHel ifv@htson modulate
e ectlve red SSi 0

T oL Bf %ﬂfgaﬁon Eﬁ"aeggfa ??%S‘B‘s <e OSIEOHS aﬂemfeﬁlf’&naé‘? provided for
ch&r&nﬂgswm\ems infiectiont, prsfefably t@fs'fvuc%lmyst |prefemzrbéy HE Vtiffection,
r i .Of pri.mary ..
CEpftsihe o A s GRAIIPARS, 6l of Slthil ool fdenisied
r@ﬁﬁltﬂ'tbﬁmlethqd@ OG@EIW@h%r o cells challenged by infection

Wi th ampf hﬁgﬂtl"éh E)fb%fdescﬂﬁ%@na@émgzﬁ @&H}%Sl\ﬁbﬁsl{)@ antl:églse oligonucleotides and
Phar maceuti cal “ Conpositions The antisense

ofibgpmeromplemgray fide PRBbREsecar seavracqrs egtirtingredients for

| ¥ @Huti® Bophiedfiof) ETheSY0d PSS cAE Banld¥so @aysemth@ﬁeﬁa@mhé Plesent
the art {ygr ri bonucl ei c or deox %qu bonucl ei ¢

niFFREeR Yhen reqymst, thecomppinds 1R puckeredeTinGal- JBerered the gRagaceutical
PEARREIAGh WEinAGitEP bind iFEAiBR irSy/BATNES irfelu8etCA eBBctive ambunt of at least

R B AR R 00 B S LGSl DL R e

266 dB&GRE SRS tISR6 Al B35 2fBett, amba phamiabaititaliyiphydicogically

|sense onucl eotides identified using the
rrectcﬁ’og) SH L B églluﬁr\%entl on nodul at e

t unor . Tde I0¢1pﬂ0@it1p1tiseqa1abq @mlmémei ohily; sibcyinaeuwshc etareo@tally including

' C&'E%éﬁbds' QRS ?ﬂueaggrft&,\e 1gﬁgdf,ﬁmagamdsﬂ1&rah&9 as well
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virus in CthI’] avl vl r us

p?se‘f“&”%f’ﬁ?lynq—msi"ﬁ feé‘tfl“l‘{?ﬁas fﬁq“éré‘?‘rp?hie@?“ﬁ’@a‘@bﬁ*ﬁaﬂt pgopRjable carriers,

t ma&me Sidji’lﬁlaxft?see{nh Setidldshs FBIRasAmpiBH @rrefs gaktkdlI§ 96¥8: o inert, non-toxic

oI f?sﬁ%a i dentified using the nethods of . the
YT YOS At FO6TPS B OIS T RLTeRRBE YT L active ingredients

c ofMthemivdnition SCtibnia ﬁﬁld.ﬁlﬁﬁ}sﬂsooiplngﬂlﬂbtﬁhﬂfﬂcbﬁiﬁﬁsﬂ&ﬂdo facilitate

r| boz | e e

s@ e%céeé’%%s n% {%’Tﬁnﬁ gre |°%nr11?°“n oTe a}ﬁoﬁé?’}@pg’bgenem the

appinhgatticalrompbetsms gostpdisi t i ons can al so be used in

the mﬂ 9ac e (&E}Zesﬁﬁlg)ﬁgﬁlgan}&a{ Y &%B%u%ﬁ?ﬁ&mfﬁofogjlgh{)ﬁggve in the -

the co oun{éikt ease resi st
prrlirvhee eliviered Hirecdp trsbetelliapdortipexprestsil by ad fmgroprlatg promotor and active

| Bh&fdeliRed 1B 1R BRABECbNE it adBo®! (iGGlbd RsaamY ﬂtpraflded by
at | east = one antisense oligonucl eotide as describ

apfRethnddaewn indhe artihat §pes aph stpstagtiallyrpterfere wik Pl@}?gwéramawty as

f g@eRBhertiner eof shown to have the sane effect, and a

pharrra eutically physi ol o I agceptabl e carrier or
di | uen °mi“§mﬁ]3§ °Elgr%%§ t‘Hn gigf‘pﬂ%nga‘lﬂ AFHiCERE o gell antisense

oblidohyleotidd: avbbheraiiedlyyor bpvirdd ar atviralakttyrs kit Cihidé Mg antisense

intrav intraarterial, intranuscular,
i ﬁlfgroglbczerc’?# lﬁglg?ﬁtwe 2R elf ﬁ'fyr anasal adm ni st ration, as
wel | Bes nigidotiad #eqmbes afithe prefansinomtidreczh be deldsred sither directly or with

(LD (B BRALARE B bERl N 6E ERLARL S ALY Spderes

ents, adjuvants an
calrc}qa@rrsm&g@h eﬁslwmayvqheﬁ@rsequenqeh@mbe mnmorated(m@p exmssucm c@settes or

| i tneslshidyl tﬁxt %,e sgduleﬁl:@ﬁ‘steaplggsc,@ﬁ%?&,%ﬂl BLdeRy, MR &bkt dRbins the

reacting with active ingredients
59



20 of the invention. Cationic lipids may al so be

included in the conposition to facilitate

ol i gonucl eoti de uptake. Inplants of the conpounds are

al so. useful. In general, the pharnmaceutica

conpositions are sterile. By bi.oactive (expressible)

i S Weats/o4okeat the ollgonucleotlde IS bi ol ogi cadtus2@0é36284

o Dl o end e Bl ST o Rl e e rget

aetli ve 25 when dellvered to the cell in a vector .as- o

descri I Stapc RLOVI -

any neo?lgéjtgpﬁ rg%%clégﬂgx{ %@.\%gce% %% I,r]ea{iy R ogeshv ey candbe mtr&{luced into

sagbisasanimiogh finyth ait.eFrivesfestion, 91hctrbp@1atc_;g; fsibn, ahlpcbspmbst, yolsglal polymeric

%ﬁ és baﬁﬁi F/i!i]ﬁ L&tdls as \%ﬁ% gﬁlfzﬂd '&nst l&%wﬁ %{ I!he };}%e s&f"to deliver the
ods of exposing or ivering to a ce

otliggenslsetidssedugross (pthe asBr Thtimatizod sgleased Wyl dopondapt lcnst on the cells to be

NQAred fiBthe MEGLR 5?&1@9@15 WhEiR ot REowab &R 8led §1 e art Localization

- . oligonucleotide is bioactive upon delivery
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- rfige Peshicyed ydipaeymesdiaying spralippakenen thp ﬁv@m ﬁoaﬁre@mg thesliposome,

a8/ Havielg 85bcBbd ﬂﬁﬁtlﬁhfo@ﬁétisﬁe@ﬁmﬁhﬁg the Yrgefbells @5 bR déb&t%gsomated

vectors. \Wen delivered directly the sequences are™
g ieatial Hrvﬂ‘fl’ém@? g targe ¢4 léé%"é‘ﬁr"é%cF%tP’efﬁ?dlatﬂ vpskn &l vegiqrs, or the
tlike. sequences can be |ncorporated into expre33|on
casseties or . struc ch that. the sequence is
e TR e R R R b B Fopro] Sequence
ccmﬂtaaveh;sluﬂdaétoﬁﬁe MiRoRAR R @478 e T Thd IGAN k], (135 Bitdent invention
e [ nntor

sague hro(/ﬁgyﬂ ec%g% 6?620%?2’13)81 st{bll]epe tm an%prolg (1910 c‘g: v%hlch are
t trpasfgimpeg ovith dhesovdcties asaepgesayes ar e r eady for delivery
th ey %BOJQ Ere '1&&&:99%9&% doM( te&ﬁ)l thg‘se lédsin Iﬁ{l d éhGulEl té&ltam all
art. Transfection, electroporation, fusion, i
c%PTeaﬁlﬂ’aqlenﬁawﬁ%Fﬁaa to achigxp thy desied 'raaxﬁfalpvwr%ﬂthe\ﬁe@temeg %er
Viehéficas cmda@ﬁsmseaﬁ&lsl@memwmw WBIn@Kd vebBY s abl$86hahiSns for

cleot e se ces.to the cell. The

- deliver .the._ ol
rrﬁf%\é‘a oLl 8]d¥°é‘|8 AR D& SERIEMLIoT. d BFTYs 9SPSR apple of such

eeneficiab agceas nghst they baﬂ(batlsed) Bitef astpi@mid ol & badietiophige véstors.
lg]:gogm hets 8f ot Oe? St SfL( {nlgfélge n}élruses ﬁuc% as acgegg%%ge: {:bza%;h{n%gx?eg 4?1
tﬂqeomse&d@éA Wmutsesj |hp®otncsngd pther redopbation, vecthiy. Mzenienigrs can also

' JHnﬁﬁltéle%fl? 'fgr%gé n)éltth] 1%0%20 cto} & ot&%gtgyﬁ%ﬂﬁg dne Gt c{rdlner.ry skill

target ce havi ot as Cla in sp
pR ébe i il kgt whlsh host anstg@@ arg eqm@tlbls péth p particylas cyecmro r

nedi atrgdyddRtas be Minb@lced/ 8OO r tiRhesttyany bdek€a va-Hé%/ of known
pr esent i hventi On pr ovi des vectors conprising

eRpheds within thegmt Syrh Behess Gade e penreraliy Fisﬂcmreﬁkre%ﬁntbeookﬁbal
Qb IO g: ,diab&}ﬂtéw&&alof‘ol& Bfrirgs Yiambs mora%hﬁNew York, 1989,

p venti the provi des host_ce
DB g b STt itk A s B 5 gt o S,
d&ditirBore,\MID CII98 &I Ghangl & a. rsams:fmm @rerizpyNCR O @Eess, MaE AME Magh., 1995;

SRR e R T BB R SRR RS Y

- eM@eadsiGhmirgl lecrerntapd Metelea ByttdraothB@ton, Mhss., U988 4n@dilboa et

aLaEz%f"erc}uB%JeQ B SQI li q@SqS glﬁiu crftﬁ:de foxi exg.mglra, sta%FE La.t%shagt transfection,

aracterfstics can
ipofeotian, gentieperationent mﬁqcswswmmcombmant viral vectors.

Recombinant methods known in the art can also be used to achieve the antisense
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recovery of the oligonucleotides in a different form
Phagem ds are a specific exanple of such 20 benefi ci al
vectors because they can be used either as plasm ds or
as bacteriophage vectors. Exanples of other vectors
i ncl ude viruses such as bacteriophages, bacul oviruses

andWOrmsroemsr uses, DNA viruses, li posomss andpOiyts2004/035284
W&%%ta? ¢ NGOk g ctors can cont a .
ob t% 0 I‘Eeus ceI 01¢ tF examele ctoros tconéa.uéug %ﬁ&egf'vglcletc acids can .

h @S tmplpyiddersxpraSna mﬁsemedmmreytoskdubé the exprdstien fitlie tavigbtinucleic ac1d

: _kgg(y\ﬁlg\ligrogyts@gngsyst ens are conpatible with a

Lakeaat esiy seqINGNé %@&ﬁmg 3889the n&%gsgry et $4H7R! traﬁgcnéﬁon’ or

particular vect 25 The vectors can be |nt_roducéd
i Nt o cEhd psesent nvieritonalso brpvidesya ragtleodoff evaluating ié4 somploukiokihits

Oor1t'o. al f S ca (&)
‘generafn\ﬁﬂ b Bidd. &&Fof%bAsﬁg&PaﬁEPﬁl &(ﬁl&t&?/gll éQéé]GS’e)th bility of

'y described in Sanbrook et
Clisrfe ¢, acihvateiiasel, GP‘}‘PWGQB&C% @cegp‘rlﬂwg SXRsfibwYector comprising

Curr nt Prqc;t ocols i.n Mlecular Biol ogy, John W] and
s&ﬁ%s atioggy the psieie acifppdmimgieging @rieshepmpoung; and capparing dhedeyebof

 Tleggragaion o SREORSE S/&th thedvelAVbiadied with & Bontrollxﬂ% abﬁgﬁ\(@% test

10

15

.20

25

30

et - al Gene Targeting, CRC Press, Ann Arbor
1§98t ors: A Survey of Mol ecul ar O oning Vectors
aRecfertediBmboldiesnts : But t er wort hs, Boston, Mass., 1988;

_ mlh(z%gépngﬁlgfs deicnkedl’ aboxlreOTg glggl O:Jets rlgﬁglgé’n e2 pres:!ér%csig\*ent?oqld

t comefugates angreenihg: Ipdh@ammpmeGBMg, oysler atplificatian donditions, a sample

i '3% fn%NAtébh{h%cfﬁﬁp lﬂﬁﬂh \Wthr ﬁafLCR/ é% §1r foFErﬁ@.r%nga regwn of

ds known In the art can
t h@nahsqng@wwﬁx erOta X0 of g BaiiR (mmrsusgmﬁmsasmw 2135978,

| niddirs 1294088, 2944196, 2844301161 RiosSs, 363361, EPI058% 2 1MLEs. 2144085,

ctors cont ai ant i sénse nuclei ¢ acids
e%?65%&1fe(é%ﬁﬁ%@3@3%0%%@@%%@%%mr@ he
eXpipdifisition c@fdltfohﬁnﬂﬁdegﬁtan AHGIne bfecA®d or DRAGyiohek qfx@;srssence of

TR IR ST s

t trensesencp bf opoigmmutatian st tlatrelennﬁfuchﬂhc@@&slﬂmg &nﬁleacﬂﬁodlment the
@'@F%{Q%dug{gctqweﬁ% £ §o§%uoﬁinucfe§t%écsg%ﬂncte u?mﬁt ,IISLIaEc%{tt 9§ 8 bgse pa.1rs (bp)
c airitteyfrom Shie 3¢ dipgeiensing mclpémg ppsﬂumrﬁpﬁﬁ@ii (routatmn i) 215769 (mutation
a@) Ql %qy Gh\t&ioa BY; 9?446@2 (%é&on E-)h 4@@8%? ?{lyrhﬁl ﬁm'l%?mutatlon 6),

for he transcription or translfation o

aéf %1144é%irﬁﬂma§%?)uaﬁ@tha e b BUrees flankdo g bepsaition gt cetteside. In

| @Ndther @ﬁlbocﬁﬁi&ft Qﬁ&hﬁ}iﬂc&g ad R¥eriDeBboWd ihTab1Ber dn@Y¥ele exem;ilary of the
ghﬁb@ﬁﬂw control, in the absence of the test

@F&SPP@&’@?B’G’& ments Utilizing nethods
d Bﬁmelpb&d'reﬂ avediaad, tad FER ﬁo&ﬁﬁi@lﬁsshﬂd tﬁh%e%fresp&lmlg mutation by

i nv tlon onte S A screeni
c o rrp PP tgfen g d?’? W@gucﬂ W&@‘@H‘E‘FT@P ERIORS, é"gth ar ?lﬂﬁﬁ‘é"l“&de probe
s spepifie forghe c@empnmdmg riitijon asd Haecmdg the ﬁcmnandnwﬁmy hybtidiFation
ngdﬁ){t @Blﬁﬁoél%koﬁ&%r&bey & ogxg)n Se g 11 Olegtgde%f%uter}ce m%q;:aped in Table 3
pb@lpm OtigomnglesiAg Bybr@m&&imalﬁmﬁlﬁbmapld is described in U.S. Pat.
214407:,601 44088, 2144116, 2144321, 2131025, 2133961,

- 2139587, 2144294, 2144985, 2156523, 2156595, or

2156638 of ol igoadenyl ate synthetase (OAS 1, SEQ ID
NO 19).
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"Anplification conditions include, in an anount
effective for DNA synthesis, the presence of PCR

buffer and a thernocycling tenperature. The PCR

product thus produced is assayed for .20 the presence

of a point nutation at the relevant nucl eotide
poswbi2003.040kid ONe enbodi ment, the PCR productp&GaRb@i/ihss,
a continuous nucl eoti de sequence conpri sing about 358
base pairs (bp) witten ¥ 5 to 3' direction and

|m{ag9dguggnpﬁotl on 2135728 (M ghels gﬁeﬂc)e 2155749
1t ation 2135978 (nmut.ation_3) 2144072 (mutatio

JSEQ E&E@olss ( mGHAGH B GCEXGAASAGETEAET 6HEQIP NOgR)

grLotaut atl QI)\(?DTCQ’(@FGG@@@PA’P&AN@C?A){SE’QE N@%@f

side Ln anoth

. pgsition at each
IO g‘@’: , the %@%QQGQEB@%Q%%A(ﬁéé%@ P?IN@alb"P es
E@@ﬁiiﬁo@éf € €eXx§ WA‘CC@TTT@QRG@GAWA@(WID NO 15)

orresponding Qriners Ln one nrpf erred_enmhodl nent

1 PRQ BENOBt oduct @%@@%@é@r&m&@%&%m TNO:16)

REQD NOHpY (F Q@GMGGI@G@M%TAT@@GA&RTR‘TQ@E@D Nmer?r

tion donditions W ol igonucleotid

?%‘BE’ NGbkci fi d FGATHS A *%%SW it G (PRR ID NRar®

CREABBNODEER

d%%&l%/@f@:(ﬂ@raﬂmy&gﬂ of any hybridization 30

AL bl ] SRR hSuBP G0 gRTRIAS o e

-COAGD MO ASIR ghite Aylificaion prodats. tThe tidplifithtichpeddatis ard etiefl treated,

o R e iR by EBmf e R Piob3 Sk 3 ehaegtiop, Any

mdeEhIE)@E@UﬂﬂUetbﬁE@tchdNO 1

SRRkl %é?i‘%’%ﬁ% TERE Fete B B R oree

(SEQ ID NO 14) SEQ ID NO 4
TCTCACOCTTTC ARGCTGAAAGCAAC (SEQ ID NO15) SEQID
NO 5 GAAAGCAACAGTRCAGACGATGAGA (SEQ ID NO 16) SEQ I D
NO: 6 ACGATCCCAGGASGTATCAGAEKAMFPIESEGQ | D NO 17) SEQ
ID NO 7 TTGATCCAGAGARGACAW@E@ (SEQ | D NO: 18)

VWherei n R=A/ T. The P adm e

Uhus f or nod PREAEATINAP SR SR S HRA O GROMGINA®

t ieis excoiptd relatet © sq:reemﬂigcoéDN@%]:n aodpdoiis pbpulgieneof patients, but is

B B BERLAFoon S L LLLASH BN B Syl

nwbéreig dimmpc@me ﬂqi@ npurmé nsp@emdm d'h¢ exempl@lso latestté wreening patients
£ t‘ d (4
AQ?{? ha'ir By kgdrsr%ﬂe b8 ﬂ%ﬁ% %e%{cﬁssééﬁ%ﬁ"l S?%‘lﬁg%ﬁel ﬁ% exp-u;lﬁ did not

oW ng ex s are inten to ut- are
@Fultlé“kf@tle@)nstrued as limting of the specification -

afithe Givd ipBuldtionany soed: (B4AMBbEiac HObuletieVREdsenlwith 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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PREPARATI ON AND PRELI M NARY SCREENI NG OF GENOM C DNA
This exanple relates to screening of DNA fromtwo
speci fic popul ations of patients, but is equally
applicable to other patient groups in which repeated
exposure to HCV is docunented, wherein the exposure

doe@oa@gm;o@gul t ininfection. The exanple al %Ty[ghﬁl,(%%M
to screening Batl ents 15 who have been exposed

of - citgicagidy P-PMdtasodim cir e ar®PM drrirese. %@@@mgmhted blood is
EdnfiTtded aH00 xRqbr 15m@sEL at i‘d&xﬂ t&ﬁ}ﬁ&%@ fhd tﬂf(l,eﬂlﬁelett AR é)lasma

popul ati gons ar.e, st udi ed: enophi | i ac popul ati on,

cHpemaanitdscrred dhe peieted eaflm%&é?oaf’@clea agg pelypuclear cells are
- hesnphidbd &d daired wmcemﬁm@éqml&@m@ Btﬁhhﬁi%l&ﬂi volutelwiftthilled 0.14M

PP QR B AT (B} 't T RBBERAP SR P Dot G Fofecovred

ofrer thkQlilyted cal, sugienki by wittRaaien ofi lootdaddtoin Bﬂ@oibﬁb@)zjﬁ@(&ﬁgma :

SBEQ’F@ Eega l\go egt | en%éh?%St u%¥ﬁ38e§ (gghgj)l—@%gpe leted white

pulsod ¢cllgarp dien mamSpcndHl gid usadl feratbie Mrca\eﬂggﬁm@éwalr $reight DNA.

e t Iy it el Lam .V

CH40 981 b0 T AL LR L RN e
r welkkpfvniepretskidledin@hy amtfaeé ti¢sombed by Mamh@c ¢ti abrbelycuhEtr @&ming: A
AL 5, 5014, EOR S oL 010 9189t s
t HeS- Balt Neri683,695-t he groups descri bed above and

apidnGcaagsbabies 1§’Yh$nrbxﬁni%d(foi" 5 EO&fmute@ign mng ngé(‘(fQﬁ&Qﬁ@l@OtldeS at
PCT/ USZOO4/ 035284 trisodi um

cPesitiopel13548Y 2&)352%2&%52% 8%‘19407%%448% ?Wéb@?h‘t‘%&l BRI,
| 31339ﬁntr39ﬁmed44a94 80935, 9156813, iﬁssﬂsnwzassm with @dRrence to the

er.ature. and latel.et-ri er.nat ant
GRSl ek ADER AL E LSRR GRS o tbernat ant
anligopdenyiate syntizetase e gdne (@ABL). r esuspended and dil ut ed
with a volune equal to the kg bl ood vol ume with
chilled 0. 14M 5 phosphate buitered saline (PBS), pH
7. 4. ThMBEHEONSTREOAS | GENFOISAUHTER WITHBERISTERGH TO FF\EINFECTION
I sy ﬁlreﬁgds dfegcﬁg@:dt lﬁ ﬁxghﬂlyi %.%0 Mon 3%% Héﬂlomhac gatlents and

centrifugation on | ow endot OXI n Fi aque
CHERYCeDeUs S Users Webpiipdied, 3g the pagsenegor %bsegcer ra rql@atwp m@é&l as
atlisdiSeLin EBO No: ITSE‘Q nﬁNbetaﬁaisE@mﬁo sbtmczhs Q&lnjfrﬁnear e

o) G 3 SR GIES BRI e PRI S BHALOpR e found in

ptheicbnted of résimﬂch&) heﬁﬂiﬁ&lC&ﬂeMﬂOh t Ehelt vand sﬁﬁﬂtllcﬂlyliiﬁgnﬂﬁant correlation

thods to,one skilled t he and
SRt e i iReetoniaRa Biosentelisn il milatehin B 1L A
Laboratory I\/anual 2nd ed. EBAMPLS8@3r i ng Har bor

Laboratory, Secti PA%A%?N?M%%MC?% cﬁ‘ﬁ@ U S. Pat.

No. 4, 683, 195. ch hen exam ned for
aTptel ostlulanRNA jsonrifed fawycm@d binpbetdasty o filtroblpsefonathe patients

SRSt v SR 00y 1040ED

21%&@2 y Shomargnski, stiat shpel Biochers s 413:1561 5DAEER 38119@5'@ fhe cells are

pleplr@NG aes*cﬁberdh@ Exddifid rsome das Mntmﬂsgenﬁf:d ﬁqo l%ﬁfl‘ilﬁters (ml) of a
Aﬁcessn on . NTQQ977 corres

8 pond| n %I
?”Q%‘B%W“S{‘ eontainips, & M guanjdngthiacyarsics Wa&ply 5, and 0.1M

beta-mercaptoethanol to form a cell lysate. Sodium lauryl sarcosmate 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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MUTATI ONS I N CAS 1 GENE ASSCCI ATED W TH RESI STANCE TO
HCV | NFECTI ON 20 Usi ng net hods described in Exanple 1,

a popul ation of unrel ated henophiliac patients and

i ntravenous drug users was studi ed, and the presence

or absence of a mutation in OAS 1 as disclosed in SEQ
I D WZ&(}S,@EQS' D NO 7 and SEQ | D NO 57- 64 was PCT/US2004/035284
%ter m.ned. In a study of 20 cases and 42 controls in

i@yt fﬁafad?%lt%we Thy sesultapl SUREPRAR coigiBing e frialiRNA is
t h@eﬁ@ﬁﬁtexbusﬁfonbes VMtoaﬁﬁEc}H@jdaeﬂﬁd) 0IM EDEAI 4 Fﬁ@tsl A8 is elleted by

Ther.e stat significant correlation
bef %fuﬁa &sl setrg\ Lt wt i &%8??‘%% aéﬂﬂ“‘fi’roéégﬁ’%T’é?”Hgl at pH 7.6
p@ndlt mMIERTA OTE)ICDMSﬂJg OEMMHhIE d3cecARMRARADISINA #dNlPhenolchloroform

G e e bl 65 il Bl ol SR Eineonfony feimac

h@vmgsunt@ﬂlhe;pmlldensty@%@mnst ance phenot ype.. The
Polef RAATBR-PRASEANES & 5 RELLOHEN g@ofdgs%%g‘%%% t¥scriptase

Chontzyn i‘och
( fodiryt stramd |Sléfth°)?ls andRCRowith @lgam@leomeapmegcdeagned @ et bmglify the

. anﬁa@amm@ovlﬂﬁ,g;mg #GEhkrts @6iBndtddqik sh asgu F&theht THO
mlliliters a

denat uri ng sol uti on-contal ni ng

4 Obpargelentiies lﬁt'ed lflmra@w%afhlﬁ gvergion e Frithesiag orean Applied Bjosystems .
ang Apii Sy‘ﬂ&%ﬁzeﬂﬁﬂl@ﬁﬁltg(ﬁﬁtrﬁﬁm&hn%ps ﬁlgmaham CBek id asﬁaict%d using

SO R o G R R S Pl .. Nos
t2 hg;sa,gyfo Z,Bg& gzyv;asoomsg;ﬁl E;hd 1,965 1R80dnd 20104t ¥ sgverdd %xbé‘@;cludmg PCR
C dapapFan SR Al oSing o Apite P ol g Bghon res,

t ONead Ydﬂt\ﬂ%&a anld:i’ﬂ]@rfeoiomlu A Gmd:eus Methndsadnd apﬁlMaﬁ@ﬁJ Tuinik, et al., eds.,

: gzﬁ?(!ﬁh?ug 1on e"ﬁg{'&?@b éﬁ%s%‘?elscrﬁ)e +c?% eglg\{fé]d

20

25

30

i Thesegpgngesidotrmaificdidireptiyt ﬁF’m t;l‘}e PfCR- amph@ﬁld DIN/gs frqmt!le patietis with and
ERQTAod Hov &REAGR 1t Bthied %S PRI SOGREHon ShY ufe%ﬁ the coding

(SDS). After phenol chl orofofm5 extraction an Rano
p PN fis{QAsheens Frg b dptpoddp PAISHLA Whe Atk sePRsgatvR for HCV despite -
Copeatd &pbduft td the @isdsi. mat ed by neasuring the opti cal
density at 260 nm Tot al Rg@ Brg ared above is used as

a tenplate for cDNA synt hesi ' reverse

't r anSkrEPABAESROF PCR AMPITEED GENOMITIDN ) IToResiRG aBdeSRTmM]AND

CDNA Tt BB TR AR SRS oS Bt R plgatigh "
an d t hBheJoint maghemin an ?th@adb@ylatb sypthetasd €4S1)gme aismd of mucleotide
é‘ﬁ}&dn‘é bf‘ﬁﬁé“bfssbﬁb’ §[§85b‘7’é12%ﬁ|§:72?' XI&E&S%@%%‘?E A?QZL 2131025,

Bi osystens edi zer :
t ﬁ@%b G 2644284,1244498 Y @156(52\% 2156689, 105215667 ren b@ldetermmed by an

u § g38kch BEMIRGHRCK el BerbRR: ﬁﬁ}x corP gﬁn%{ﬁ@ Huta'tl&?ﬂ; 'thQcted by

hods are described i'n detail

pyislizetgon with %lgsnuzbzﬂde@r@etth élgbndmé tcnth%@wps go aﬁ’ﬁbf}’éhe region

I ﬁ@sﬁﬁg th@pcﬁﬁ‘ﬁﬁﬁa’iion E&w&ldlzaﬁdnwdm E&aeoﬂﬁ@}fgeaﬁic%bes PCR
Ilcatl An'pll cation

Pri nc l.es

EPPPfsaigRg are P SR BB aly destbWWRF VESE SRigpgle, 180 ngof
PG‘Rthmtapﬁmbﬁsho%nC&uITdﬂet o Met hods and Appl i cations,

Innis,.et al. m.c .Press an Di.eqo, o
cari 1 FyBieytedRa pmigeiEh 2l e e AR e ggRncomtbeas D
herogigts ard t}pﬁsmpuewpeste shette oimitneelluose e Attbryhd spotadtanplified DNA has
Pgi%d?{ﬁg Htiokeqﬂlo%%re;tgw (N‘JN ﬁ%ﬁ%}tfrm}%tgj 11@1”1%5-Hc1 at pH 7.5 for 2
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wi thout HCV infection, are anal yzed. The :presence of
a nutation upstreamfromthe coding region of the OAS-
gene can be detected in patients who are seronegative
for HCV despite 20 repeated exposures to the virus..
EXAMPLE 4 PREPARATI ON OF PCR AMPLI FI ED GENOM C DNA
CONWAI 2shi@42s PO NT MUTATI ON AND DETECTI ON BYptbdzhozi035284
SBEEilt&l follGhd dBN A FEGIT,

%1# on in an oli oagg%?ﬁt%g} gbﬁ@%‘é?;%\gpﬁ%%‘gﬁmﬁgﬁém denature
at™™ ButRie ﬂ@é?’if’d elhegesultms fiktiroms bake@ BIIRG, vaﬁdlﬁiﬁfZAQ hour at

2133061 2130087 IR0 S AAsge S AdEPrebaargRiion

21339
or O?Tg'é%%%’&gsgg?@% é&“@?‘lﬁqﬂ Rd5Myodipm ciigish 55 Slenhandtiaiolotion
P(Hwnm pcﬂyxemmganmnne mh%ﬁmn&ﬁlonlw&ﬁﬁﬁerﬁﬂ&ﬁgﬁl&gr AV sodium

ridi.zation wth oligonucl eoti
?Ssiﬁa? ul?%r Vi b]d 8|tS Ffé%(mlrsalgwaﬁesmw%Ngm 1% §D§he r egl on
hé\fqentge pﬂaleybpdnzattonmap alid rﬁtfbcémﬂosbyibérk ahe 2 !Qfg&s@d to.>?P-labeled
[

0 i fi robes, 30 anplification
P EAIFRBE RS SREEL Rl i édbﬁhﬁgpmp‘@s i e
V\pqrfplmf.cblpy adspdrimg 5 pUB00X gorménuaaac Ring¥e biuffe® (OIK=0BLS -

lif t 2 1
2 ?ﬁ%’fﬁ%&g&yﬁ%ﬁ&% moxﬁ&hén%#écﬂ&f r@ Eﬁtl-ﬂ(g})aélggl %i&llle{nMgCh, 50 mM
p?‘@ﬁ?}@l%(’l@@"r)s b@lM mﬂmﬂﬂlﬂ@}@d’.pad atM ethyi@kediafinetetraacetic acid

n Il s on i

R sy 7 A LB BT i oo
AdF @ka conggntration of {30 i/ W barig, 1511610 /1 dyniédeotide kinase.
ZM&ﬁﬁégﬁnmlMé@ﬁg%uﬂl 51@7‘%5 ﬂluNglé menﬂ%s at 68°C.

O MTrls F) contai nin
RO aatedng ['l“'ﬁ ena?ﬁﬂletiﬁ‘éﬁ Gpl F§I59 Pharptaeia, (s, Pisthteway, NI)
r@srmoﬂtamttoﬁerhdvenﬂn@r@rmwédlamm vacuum for 1 hour

F& PLE ed for at |l east 20 m nutes at
Z{gg ogf}%&uﬁlegt ci%lp eqrtf e d| g‘ﬁ%rfdd Y Eﬁgi‘°6r‘f°nt€’6ﬂ%ih§f‘1“ﬁ§°1bﬂe shown in

6’§@bg§@b()yex_’me ];WINaqucle(budcﬁersspdmdd 0 b Inﬁtaﬁ(ﬁl)nucl@ﬁde In probes for

; % li.d

gkl OO A0 el DL 0 90
sBgieatide: phosphat e buffer at pH 7.0, 0.5 nmg/m salnon
tBsit 5061315&6 o@{hd ndidfia SRS o} >e1éd:}‘?ob‘3£ £0 X%Erhtgfg a%fuix‘&?mm each filter.

Qf rocel | ul ose 1 are s
Si?ﬁd%%% Wlosg Hitery %Iﬁ&e’éalam@me@ BRI kS 6t 4200 npalbabzefsr ttlé founeidn of
| ybpdieduigh prodi.za tThe RirbeHhBEe filteRR@hdsBtoUe n[)xtl]@a% B{ %%’?g' washed with

d 2.5
S e PRI e v e e
Waa*.lsefdrvgddrtbe(gamtsdﬂyﬂldn ad i inoRRRInpD &nﬁb’x@tﬁl%ﬂ EPCl 4fe nitrocellulose

_(ﬁq d’%af”g)‘#[‘j?‘?‘%d‘o W‘é‘ﬁ 2Yd| ﬁg nrHi\c/ll and 1 M

é?r’rbymemvmdapts hetingttheymine tnucaua:cmndl(zmmah): mut’hmlprébeot»os@@e and

e &ntrB1s 38 in a Ligde :
919%&@'\7 & tr@l %1% &@Jd?&j %laéhgagpé%f%@ngénh g@ﬁﬁ%&%%%%on is
Fccgsg@d T '@u,s |the Paipms’ geﬂorrgcf DNA puiphret ol Exanple @ @teiddRrmined by this

lspp}a&ﬁ to haVBheluaiaed p oﬁlﬁnﬁz@ﬁbﬁ(&lzérn%n 'w?ltde RIS egg% su&%mﬁfgfora wild

m nut at 37C. foll owed m nu
(e A ? idgy 2t dhipdieaigdepopigor: hen appl i ed to a Sephadex G50

(Pharmacia, Inc., Piscatawsyuntygs Spin colum to

renmove uni ncor por ated 32P-1 abel ed ATP.
ANTISENSE INHIBITION OF TARGET RNA

A. Preparation of Oligonucleotides for Transfection
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The ol i gonucl eoti de probes used to hybridize to the
region.containing the nutation are shown in Table 3
above. The underlined nucl eotide corresponds to the

mut ation nucleotide. In probes for detecting wild

type (normal), the underlined nucleotide is replaced

W t wa tves/osskgl- t ype 20 nucl eotide. Ten X 106 cpm,g&ogmgqm

nor nal d. nut ant, | abel ed S
Do o e RBe bR o o e R A B PEpareddprranstection
ar by dilweng miSanihn‘eeieroﬁmnwwud@h sondtiatichd€prodide alutifdnh Sdditioh @ d

br i | c
n| t roc éﬁ;}uﬁ?’%‘s erh% er S ex pcfs d(}ﬁ%hﬁltﬂlg Oﬁgﬂp}?ﬁFm’ﬂﬂ%tB%“ dijuted into an
Waipegprivte denﬁ()f BEREMt(Gibod/BRL)BudLthBHS finil cdBeatration would be
te osed to the nutant probe are 25
> m%gogTﬁr\fﬁ‘iﬁl % e sgrtr)etmégfrd'tg Ofpongsic id‘?‘mr e stringent
t enper AAntisesodnd 5@ ol dlipenueicotides &ﬂe|ptbb§1‘6d§by first dil@firfs 18k Qorking

B e L T

VVI mg/mm én Ot b r i dilutRostigbinsordrelare AR dlun st PRide@loShe diluted

h ass to det ernmi ne whet her the
1{0%4:18?11 cgtbpglﬁ mgupsug)élessful Thus, the patients’

10 geBom drdsfctinepared in Exanple 1 are det erm ned by -
this 3
I'S q{u?r%ﬂ 'Pﬁ@gﬁiré] B%at&@%gs &Jﬁgh %’g 18?? 619 {orﬁcvun&cc¥1%>ngarﬁd supportive of

a non-w | eot | de su
t yB@Vﬁ%R%w@fu aa@usaq (Qaneake pichl-cYirus Rep QEHT-BQ)@OOEKA\&H@ B/irus Res.

ANS4: ﬁELN%E lohée N
S S Tt AN 05

z?rﬁ@%%%bwdégls Fheé’Pz’%FI@wF/BPH%wm imgediately after
15 e| mbmrg, ® ol finpl doﬂnteﬂtrzﬁfon ehsliow &igeBleotie. PRERAL &E %Hefi’ lfncubatded with -
BT B SRS e LM Sl b
f [ ¢eﬂ15 &t Bardaysar ough a 0. 45 m PVDF nenbrane. The
ligpitoi | il nen. diluted into an
apgr oprlli%te_#ﬂﬁ:%r? & g‘ o/ BRL) such that
t he fi rfatal RBAderriraced from the trindfetted Gllawsrzdike Risidasy™ kit (Giaen

20N ”@&rpt‘)rhtm t @ha@sv&%ﬁfx @\)oi"oﬁlg\giﬂg ﬁxlofo%lé grgwgé@g}y t?eqﬁ&i%fa@tggr Following
control onucl eot’i des are prepare
di PFestien, tbbl%aAmpwwgran@ubﬁslefmmw ad’rCPdﬁmnl@@ mmemuy 0.2-1pgof
St @tal &x@radtbd I!{Nﬂ%réﬁac\é@fnﬁ)r 2 st&lﬁkexﬂlag)ﬂgy fubg gn& 9 c}ded to(}armg the total

(appr oxi rrat el gg In he d|
ol YoyuRaie Padt i d'ési‘f ap qr/h@nrmp RS wtaéqiayl tcaemdlbt: oThetpuffer/enzyme

di hixbdis ptebited Wrglxﬁ'%dm%%% MedPi petting up and down.
10 B. Transfection Human PH5CH8 hepatocytes, which are

25 suscept i bl e* tb2HEY Meflct i on and supportive of . HCOV

replicatiom Bigk Hagdnbipsako et al ., Virus Res.
97:17-30,2003; lkeda et al., Virus Res. 56:157-167,

1998; I\IogucfhPL&ﬁérﬂ\#-lﬂNEPﬁashl In Vitro Cell Dev.

Bi ol Ani m 3p; 1358
transfect ed?%%/ g?%’arsgﬁe opltaé% ucf@%k’ﬁe&a%‘?ﬁy%?‘?%rd
m xture, i nhETdRHmluﬂutatﬁ)t@r)u)LS m xing, to a final

o concent ratl M q| i gonucl eotide. The cells are
then i ncub &g\ﬂot%ﬁ‘QSd’]pm(H

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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the transfection m xture overnight at 37C, 5% CO2 and

the transfection m xture remains on the cells for 3-4

days. C. Total RNA Extraction and Reverse

Transcription Total RNA is extracted fromthe

transfected cells using the RNeasy kit (Q agen 20

Corwonabbamns Chat sworth, CA), follow ng prot qrcqi,[gzmmsm
extraction

pr ovi rranuf actu Fol | owi
Phe. RIRA DL ) EpBr Ak PRSLa e gre HD st Sipe st Lign
t G?dbérah/ﬁeal-@ﬂmm thachile. 22001 gpligfiots dfoml m@lﬁﬁ&ﬁlﬁﬁ ﬁﬂmRN&e pRpared

%PH‘E gaﬂaoﬁgla Sterile mcrofuge tu

H9vgng spEpeRsRk)in thy S{dﬁhlﬁtetio 2 ?}LLWX ¥ CB %‘fferall (containing 10
bt By BN Y BRI J0 VIRICE, PefkirABGRE mavaena@r) 8 HMMgBmemo AM cach
buffer/enzyne mxturelsp m Xi n in

of B 0173 prRe}.of eash OS] zkg%{/ﬁ%&dzlua%of SYBR® Grgen, |Oéﬁ mg/mL BSA,

bufki€tug pBlyfhbrade, &d’ﬁ{bw . SYBRGIEN ch BUQERRr Probes Eugene, OR) is a
transcriptase (50 u) glPl ed Bi osyst ens) L RNase

i frgithat tﬂaqresc:wktﬂ-n bayd 10 gou 155@1daiﬁ)](~léoall‘gwmg)them@unt of PCR product

CHRB&RBA & eadh rtftBokioGE BlcattiRd ikely & €L Bt bRPIRY r&'eﬂ@&z;ﬂs&@tmn
up and down, and the reaction is incubated for 1 hour

ateaciiopis agrledperach 3P 1L pligeatqf BRR 2l Exation miduee pibammification is

TehgRtouDRAMENE &SstanBfd ME1R810S5/ 040428 PCTI US2004/ 035284
Fol | owi ng reverse transcrlgtl on, target genes are

anplified using the Roche clerTMreal -ti ne PCR
machine. 20 L ali qmmToPC&@WhitﬁMNm m-xture

e EhEBRL R Blnma 1 M a eese e 2 ot BOMEY Mg 10

nbligbnuceofidt Biscsl canitk GAS Insdvluénik, (SERQ I NO: 1).nBwe cdlilﬁp’lem&hié:y

121 14 dNTP,, ..0. of. eac
R R e L e
ng¢lisiof BERH3CHS bepatociacplijok ynmneasbwlttaﬁmqm RNAZ®itH 1:3 L2 lipitoid.
S(Y&B(a.@ ha@’eﬁ&f‘or{d\ép h ef q |a§tf 4, %@Qﬁ%e&%@?lr prgﬁllg'y%’v'\%emda}ﬂﬁysis, as

that fl uoresces bound ande
aﬂqsﬂweﬁQYPH@ﬂS{’rﬁSalntV%FRF’(ﬁ? ‘Pr¥ue®B. produced in each
reaction to be neasured directly. 2 L of conpleted
reverse transcription reaction is added to each 20 L
aliquot of PCR anplificati BN Edr e, and

anpl i ficati on OASIIRtemetionivell Heyititia COGRE INSGA tPeotsih andar d

R S0 St R ST PP R R e PP e g Bgpetcs C vins

t N m@tﬁtq is gwhyed uginga methat desbribed ih TaguchioT.iegaln lel}ﬁo‘t/nrcdfss 959-

CARbT SRR s oRERUEORS) b sityhbatlls o M eqesrved

e3b0ER gnfbmsnmls am@n@ucf@ﬁ vsingTeuting metheds, sush aadvdcr@nmmélamm T. et
al One plasmid contains a polynucleotide encoding an OAS1 protein or polypeptide, 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
encodihg a different tag and an OASI 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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10

- pol ypepti de. Al

Cells of the PH3CH8 hepatocyte.cell |line are treated
wth 50-200 nMRNAI with 1:3 L2 lipitoid. Cells are
harvested on day 1, 2, 3 and 4, and anal yzed for OAST
protein by Western analysis, as described by Dansako
et al., Virus Res. 97:1.7-30, 2003. 20 EXAMPLE 7 QASI
| ntwoaabhomsw t h Hepatitis C Virus NS 5A Protwirfusidofoss2ss -

o bofis fempule R eerrsftr Hhgbbigo st e aecion.

protein i s assayed usi ng aExaiMIad descri bed in

Taguchi , t al r 8 59- 96 004.

ol ynuc eot (CHRUREHI AP ATERaY r ety B Oast 0%

p Ak piegpilied asthaarewibirepgiisg wasn ldethymg edtr@furabtVeS1 tamedprove

pI ag’{rrr?gtgc?alc e% OI? %@%ﬁ%uﬁg hgtgntlj%? ! rgrrq&d&ggr r%ﬁ&nlg 89 ramdlrcéls'I Fnl?lst be

c olmumaﬁs argl sp9¢tym11m¢oemedd33e¢x@mdiemgvgﬁ c@AGvell domeineam deseribed

p t

G kT A e
appeshat presave fhagsxcman fractiaagh é@tpmmn pROedplprated. sﬁqnﬂcamle

Flag Staﬂ@ASﬂ%boﬁrcoﬁIate éiﬂél}tﬁkﬂl\%l&%étﬁ'mrﬁ lﬁﬁhar@ésséﬂﬁ&l@o 0OASI1

cells, are transiently transfected wwth a plasm.d
e st i hile magifigsignNatissehiagis @1ay be iplrpted (pB-dQ Aparagiue or glutamic
e G @ind Gsséntidily écﬂz{rﬁﬂd acdi ARk tAdde Fbiddes RIuGhe bRrsdved.

ter incubation and preparation of
supernat ant as descri bed (Taguchi, T. et al.), a

VA ledmpleaf wii@pard tocsmqemmfaﬁezs) sm IIb)BIOtBS;E‘SEQ 1)) Ndsumﬁ SEQ ID

15

20

25

30

the. b
N 3 B ok e o vartide Bl e oo & emaRe o 1
t hhaumAclmwnELIGERCHb(SEQdDm@t"ébl on anal ysi s,

l
BB SaEas v anskaR A0t ON e
6 A AGOEE ERC TR IR OIED (O I@ih%rﬂﬁg to NSSA
AGAPREEPIEAE 1HOATSHARS(STA) Yoi Fyas | nhi bitar's of

hepatitis C infectiaon. MPLE 8 MCALLY AND
SWMEEV%@W% NO:A one skill ed
i MokiheAaas 1801 1108: KEGERSTCFEEL@RBRL (8B TyNogoj he

i Bion 17 ke B R RN B 2 i DY o

I @it A6idNLSt24DeK L RAQEMIBIILITY YAWE $SRQIDt ND:H2) y

SR B BRI S SRR o 1 e

r gonignigids 330k GIHVSFWEGEQIDNP®Ye changes to sone
am no acids that preserve the structure and function
of the protein may be tolerated. For exanple, Asp75
and Asp77 both coordinate cBXAMPLEE dival ent net al

ions that ar @\asseRbs GlaNges O3 IidvE BRSMEQRTIVIBITE €
nmodi fications to these bases may .he tql erated ( g t1 fivity
cacm

a<paresyin AL IMigP agidsspeuences pagbe cpyidonsd tatimproye (he

ande @lotbih) weq)raérradbﬁ;s&maﬁ,l dhiRSacild Sdit}uh(ﬂneﬁﬁtﬁ%@ité/ﬁdhe enzyme

NS e R 51 T a9 BRSSP TR

P@kocpspity.den dxtuaple®iidush me@ufsﬁﬁan\trom@baﬁf sbgindionat atgrosihdbfor a

A g5 s R SRR o2 AR 0K
e 2. PG smam
76y0:34, 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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Anino Aci ds 94- 112: RRGEFI QEI RRQLEACQRE (SEQ I D NO

77) Anino Acids 128-138: NPRALSFVLSS (SEQ ID NO 78)
Anino Aci ds 145-158: VEFDVLPAFDALGQ (SEQ I D NO 79) 20
Anino Acids 182-198: KEGEFSTCFTELQRDFL (SEQ ID NG~ 80)
Anino Acids 201-217: RPTKLKSLI RLVK. HWQ (SEQ I D NO

81) wo&m;mauACl ds 225-241: KLPPQYALELLT' VYAVE Cgﬁgzdopmm

i ds 296- 7: PVI.LDPADPT
i g s A5k FRef 0k B B e TR S
ExodviRItiBn. A tAdINO s ADNDS tigkPddEes il A ExdnidRREN| o\t YdeEsive poly-A

o0t A RO e E B8, A

the protein.

In one preferred enbodrnent,

within the active site of]&b

nodi fied to inprove. ATP or
ef fi ci endMINQAED EHANGRS TRATIMBRGVEHOURLE-FIRANDER RN ASBIYPING

s L«céaccﬁra e@ﬂ':ﬁpfercﬁtahﬁl@ AW M B DRI oY OXLORL b ibie

cine at amno acid pOSI

Tartiqubgtyeenditioprotyimgod dgublestaandet viral RNA. The
ovelsd IBrBtan' aRiseDiral

tyrosine for a

Sheshrs iReroglizesht
N@b%elo&&@s k@s&&ﬁ@acuﬁ in tﬁgﬂ\ﬂkl%nm

b e

the c cal

{ PSR Bebfks olkiget

PCT/US 04/ 35

84
. mcfeg%eﬁl i gpotsl Ve ar§s

metal 10n

Ci ne or

SERLER 87 T BB ete

3 ?@gaglg eslnc\(;;JI? Eeyenvm;oned.
am no aci ds
30 can be

bi ndi ng, enzyne

t he pol ar

BRI Eem the H@f‘%é‘?%élﬁ charged
t hmindaciatideeiains Addthéugativilly $hi Fed WBoR R R/ a@ﬂ%ﬁ?ﬁ es are envisioned that

%ngpboé%q. @g opg skilledin

n,

t thegrt wikhteeoguize) somilar Aptsyof oiifieatioss th GherRNAbindihg Sroove can be

Qsikil R in, for exanple, the nore processive poly-A
ynerase As one skilled in the art will recogni ze,
ther nodi fi cati ons can be envisioned. 5 EXAMPLE 10

AM NO ACI D CHANGES THAT | MPRQWERROUBLE- STRANDED ‘RNA

Bl NDI NG A second exanp

| e of am no aci

d nodi fications

to OAS that i RISPSFECHERES Pemine agide infN4 bigdige groovse t hose

PDAlinSAadi 11 ze the

1 &%am no aci ds

IFeE@6ACT I ON Det vee
r°t he RNA bi ndi ng

Nerbpused MbAREHbn
BRI BLyne

pmgﬁﬁén and sever al

bt A 1 —nt or

420 proposed chang

act--on—betweenthe
LA o C TrCOTT < T

eﬁrgﬁ'ﬁ@y gned to

In
\ 3“”' | T L\/ LI A>3 LI S )

pOo¥i®9 vel y char ged

mno acid side c

basi-c,

M¥5EP and t he

neg@hmuely char ged

nnnnnnnnnn +hAat 1

nbbonucleic aci d.

Arnancn ho hr\clfl\l

(bapges are

CTTAAU T

% Yi%e RNA bi ndi ng

EP%SCE erthe pr ot

char ge depnsit\v
STCRT P

LATginines e

[
$kidimeed in the art

o H

20411 recognize, s

faldifaV¥al

Rigiride T ypes of

re——eah hao

yl\.f\.l

CTATT L A7

%H%)%aggacn]}my would

£ H + + A il
thHHeattons—to—tHe—RNAb+Rdd 19

envi sioned. 15 TABLE 4

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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Proposed changes to am no acids in RNA bindi ng groove

Am no Acid Position Proposed Modification dycine 39
Arginine or Lysine Lysine 42 Arginine Lysine 60
Arginine Arginine 195 Lysine Lysine 199 Arginine

Lysi ne 204 Argi ni ne EXAMPLE 11 20 ANALYSI S OF GENETIC
MUTWOR@BBtoPRose skilled in the art will recogruirasdhess2sa

- NiERYROLSs AbEST FRBAIN Iddates 1B @%9 %bﬁtM$Mso%§§%§%h annam to

10

t he evolutlonar [ ortance 0 articul ar nutati

athg dpidms @dgthar %ﬁsgﬁs t@u@ﬁ@xﬁmw of Iopirdge w@n&w@mestral allele

C ok €4th &tut@Bn. Ghesd akid Jﬂf@%tlﬁﬂ§ﬁgﬁﬂpilédhﬁ te MuRibAJ B 1R present invention
commonly referred to as (Lewontin, Genetics

4%: a&"’é’sse“?latl‘f%‘&?but’ﬂl Fpdhe ‘ﬁ%i?rf’?dc‘iﬁe%ff‘ ly rel evant methods

attenpt to estimte 25 selectlve pressures and/ or

t evol ut.i onary vents Wt enetic | ocus (
i Brea iHE et P P G B OB e gied to be
abilustehainec e thbfprh;bxghnv,entfmdﬁd Anettp b@trakdnamhxﬁuﬁﬁgm{ﬁﬁyrous other variations

nutatl S.in t [ f these test
RO s PR S R ron i B U S o the
2100&1t101d. 0AR Bat G| pAISE Gihlic 8i8bS) 8eld noﬁ%teﬁ&ﬁblﬁ:ﬂﬁqns ih%gl)'e in€diporated by
aﬂﬂx%keh%ﬁ petics 133:693-709 (1993) have al so

devel oped a variant to the Tajim and other
statistics that al so makes use of know edge regarding
the ancestral allele for each nutation. These and
ot her nmethods are applied to the nmutations of the
present invention to assess .relative contribution to
the observed effects. 5 The foregoi ng specification,

i ncludi ng the specific enbodi nents and exanples, is
intended to be illustrative of the present invention
and is not to be taken as limting. Nunmerous other
variations and nodifications can be effected w thout
departing fromthe true spirit and scope of the

i nvention. Al patents, patent publications, and

non- patent publications cited are incorporated by 10
reference herein. 70 LLOYD WSE CLAIMS 1. A human
genetic screening nethod for identifying an
ol i goadenyl ate synt hetase gene (QAS 1) nutation
conprising detecting in a nucleic acid sanple the
presence of an OAS | point 5 nutation selected from
the group consisting of. substitution of a
non-reference nucleotide for a
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reference nucl eoti de at nucl eotide position 2135728,
2135749, 2135978, 2144072, 2144088, . 2144116,

2144321, 2131025, 2133961, 2139587, 2144294, 2144985,
2156523, and 2156638 of reference sequence SEQ IIROYD WISE
NO 19; and del etion of the reference nucl eotide at
position 2156595 of reference sequence SEQ | D NO 19;
thereby identifying said nuiadmvm. 10 2. An isol ated

pol ypepti de consi sting of an am no acid sequence

selected fromthe group consisting of SEQID

NO. 20A3ﬂma$§@eh@scN@uﬁQ mdthopd ﬂmﬁ:ﬁeﬁﬁﬁng Bh bl@oé&r@gte synthdMe gene

e e consi sti ast one m .
(RS0 BRAREBIs BT Rl i o Bt af R PR  poim
ﬁiE@nerieN&ea 50&4heag1duph&mmglg af: sltedsitioB&% e aefestee nucleotide for a

ré:(f)err]esncgr | tlééu at%%ﬁ’q%gé’ Rt ‘igﬁssﬁéégaﬁ%) f@?g@ﬁ&g&@%dﬁ 44088,
115145&@214932\02115[—052 213396 Ar2 1 B8V 11 ¢4 99,0 140851 2186523, and 2156638 of
1%? gnc? Eelélﬂ%cg gEa ll\ﬁ?% ek gele%on 0Pnd gelf%‘fn%ggtj?ﬁ%%gﬁ\ﬁP?%tj‘ghz156595

rom grodp Consi Stih
afrrdfeh:aw segueate $EQ\HI N@Eﬂ% thegbieidewifgingsadidumitatort 0 a

| f t t
?O y grgng E]sgg%g%gig%go& 89 %%Elgtm&o Bu ng QCQ@I N (sﬁlg:ggéomhe group
NOsi2thgart SEQHD N®20-2Q, SHQ Im‘l()(_’@)% ami SEQ&DIN&AQ—SZ_

T N —

HOERBp 8dnsisamgiofSEQ IDONMID5 B8 and idiving i least 8@ dsju@6 similarity to a

PR SheboREE o ithe of g EANERE™D, S TR0 35, and
PEQ ARV BB5Hf SEQ | D NO 47. 5. The pol ypepti de of any
9 ne okn ?sjoﬁlteqﬁ)og'gé)tfd‘g X&&‘E&Hﬁé d)\f Cf‘l&%ﬁ&r&%ﬁur V) ac%g@&dfﬁ&%&tei edc? from

onprisin tran
1he B TS e AT SEIQATG: A red beviriget IpsbB®h peduence similarity to a

ﬁJlfﬂ%ﬁ@d&%Ie&E‘dfﬂ&Hﬁle%ré@cS%@ﬁﬁé%d of a 30 polypeptide

cted fromthe group consisting of SEQ ID NO 85-94.

7. The pol {Mept aaigo afidcd 1Qithrrush A peany oppef FiQHRNR:22 and SEQ ID
transducti go.domai n is conprised of a polypeptide

having at |east 80% sequence sinmilarity to a

pol ypept i d®) sel &Ringacity WH@WBG&SEQﬁhgpﬁﬁ ng of SEQ

I D NO 85-9¢) 8. arkin6 26184 340 Qb dg#@s@t)f&llfy%héfbﬁse@ﬁj ﬁbnzé@@sm
protein transduction domain fers froma 1 LLOYI

W SE pol yBPPi e 4sedeti &P ¥PSMH t he group consi sti ng

of SEQ D N 85ar%obMdstiD$tlﬁ&dghtmwefmq ﬁ:blh@tjzt ution of
an arginin | ysine, or_ histid e pol ypepti de

of any one&%f cPanRacids ’6896169‘53}‘629? PQS%@F%\E@&? to
pol yet hyl e(i)? g|b‘rﬁﬂbac1dslﬁ thrbhigh AirgEEEDbINIB4Rf any one

f cl 8 apsul ated in a |i one,
59 ”?he polypeptlde ) rg/ one o} claims 2-4 covalgltly 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
polypeptidé 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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5 11. The pol ypeptide of any one of clains 2-8

covalently attached to an endosone disrupting agent.

12. The pol ypepti de of any one of clains 2-8 LLOYD WISE
noncoval ently attached to an endosone disrupting

agent. 13. The polypeptide of claim1ll or 12 wherein

t he endosone disrupting agent is pH 10 sensitive. 14.

ﬂ'dm@eptﬁﬂewplemd filem afe gaouy comvisting ot SR ITENQ:853409 el additibiy or

conj.ugat t 15. The pol ypepti de of
%’I%%\rH"ﬁﬁ% ?V\rlh%rglé’fnﬁsl?'% gnlg%\?ir?‘/?m ety is conprised of
gal aCTkESﬁ)l)qupthhEﬁﬂQ’Sﬁe ofl@aimAR-8i covdlaitle dttqabidytp @pliyettgene glycol.

odu t hod r Xpressi ng
e pERhsbeb S LFvaREAERS p S Pdonditel 8y folge |
bind Ty potypentideof ay cpabticlpob $8epvdladly atathedlth@n endosome disrupting
4;[J?S(%Ltypeptl de of any one of clains 2-8 which is produced
a reconbi nant host cell. 18. The pol ypepti de of
bhy ofilee miypeptade v ary-oBe obHeipms 2i8mynevvhledthratthahgd tosan endosome
e sequence. 20 19. A conposition conprisin
@%@g&%%%gptl deqof any one of clai g 2-18 and g’p °
Phar nleenelypeptide pf cleiceldt @R evherainrtheeando@e diruptispagatisspH
folynucl eotide conprising a nucleotide sequence that
enco eés the polypeptide sequence of any one of clains
P 8. PHe polypeptsiplobereycbnp of slrims R €3 coddentp ogmjugsied ¢p asugar moiety.

cle I !
S nst oh e R R G R R H st ages g o
WA 56. 22. A reconbi nant vector conprising the
ol a nms 20 and
L7 AT AR EORIC hORE oY oRBBe Qoo™ S01 ot oc
pol ynucl eofa) @@mﬁmaﬂw pglrmep@ﬂe eflany one qfQlaings kI8 byl a cell; and

operably | o) gan Esfi on control sequence. 30
24. A host{bgkﬁgpvel or transfected with an

Bk pr eSkq rotypgrtide of ara/d@e Pfﬁlﬁgl s 26 whighi ipprpduced ppa regpmbinant host cell.
BXPI eSRd Rypéfifde OF afin® ijém& b} c%hahﬂhga?hetwsgo% ?olsrse%ﬁde

vector i's a viral vector. . An expression vectof

#EeGFHi ng to cl ai m 23, mhereln the vector is a vira

YECt Of cmb@smcﬁ@omﬁﬁ thOol e of MSdng bf AGinRh-13MAnd a
adenovi rus vect or, eno- associ ated virus vector,

PREmcs WA lsacceptahis ‘?aIE“erf orest virus vector, sindbis

¥0.1 US AY @61a@d poRficldotildiCompBish Pk nuclcdifd fh@en¥d thitendoded @€ |
avi an 5 72 LLQYD W SE = poxvirus vector, avipox vVirus

%WB © SPHRP T a@i?‘lﬁé’?\’}é‘&s(gr canar ypox virus vector,

2d.ph a)&h ﬁﬂd&ted\pﬁ@ﬁﬂﬂeotlﬁ@é’&in@ﬂ&ng’ b httSeoti@Ede@lientd seletidl E’rwnrth’esgroup
vect or

consisting of SEQ ID NO:31, SEQ ID NO:36-45 and SEQ ID NO:55-56.
22. A recombinant vector comprising the isolated polynucleotide of any one of claims 20

and 21.

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. An expression 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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27. A conposition conprising a first conponent

sel ected fromthe group consisting of a

pharmaceutically acceptable carrier, and a second

conmponent selected fromthe group 5 consisting of aLrerYD WISE
expression vector according to any one of clains 23,

25 and 26. 28. Use of a oligoadenylate synthetase 1
ﬁmimmctpr,epiaoaﬁhmwe@ér fowiped ivirasTentor, fcatarytpoe &irisngctor, alphavirus
I r a mammal . 29. The use of

C{O? fo‘f@(”?%usq’ (r:wtgrsoarﬁ%%?us vggglrenyl ate synthetase 1 is
Z'he pélcppegriticdeonpriamga firstrempéneot lented Roid thel@dodGonsidiag of a
f 2i N [ a nt het ase
iafufbufot) Dot uNERR TuBll ot LORRIERY AL RUTROBRTP
ednaistirng o2 @n axmessi@iyecm accptinglis enyodne of elaims 28, 25anp26.si ng

?ff Q Rtsﬁ‘et goag?m%g%ﬁ%{g&gsigp %? Egkzggtmtng)é g \ﬁé:dl%}relen&) I'or traatmg

Y/lrarlmfeqtlnlﬁermah@nimasmmnalnf ecti on With a doubl e-st randed

R r
30, L TORASE Ao BByt oton
®¢0f¢h€n&ﬁ3% of claim 33 V\,herel n said flavivirus is the

fepat Tﬂé HQ’SC Gf M% inb%: w}%ﬁﬂn s-ghfeolfﬁ%lgg{l?tcg %?%ma%esgé@%‘rgsisgd by the

said viral I1nfectioni1s an I'n
piymsiesiadeiof ey one 36 claifhe20ind 2bf ¢l ai m 28 wherein said

% for al Th\fse6F Liam 28%091&1% ’gg Mﬁl&%lﬁéﬂ :{i&m?os\(tjld’nlﬁ o?&l)}f &)tagg one of

 fromthe group consisting o espl rat
dyimsyPied Z%i rus, influenza, coronavirus,

par ai ffd e szaalm%}éﬂ éld%lrafrﬁﬁ%!uﬁlsis aﬂ%@ﬁwu\yn}gxﬁg domioie-%tranded

dengue, yellow fever, polio, herpes,
ﬁ%lﬁw‘ﬂlluéma virus. 37. The use of claim 28 where said

:’/3 ral Thrfse et (I:IQH’I 28S\N}§?e\{r?§aﬁi V%Qpltnﬁclrl(ﬁlslphr{ ﬁ%egﬁc%ﬁ Wit AR R
The use of claim 28 wherein said does not

ﬁ‘bt ur yl“l ye gt ﬁﬂﬁ’c"e" %Feﬂ‘ P BvivyBaid dnfreatids Syithet ase 1.

89. Thee JEEBh&QnDZ‘S wHepdinRa2ByirhidfeBiidh i M #lfee@EHCRith  Saramyxovirus.
cer._40. A npnoclonal antibody directed

ostate
g{;ai ni{“ C A o ﬁ?lP’ozﬁé”}t?FF“hsatﬁo‘PS?b‘é&ﬂ‘%‘és #F infgglongigh gyirus selected
ﬁbrﬂit}[EEgr&rp&onAs'tmg ShENag Rdshipsty s@Hcytidl irks, HBuendh) an%hzﬁnﬂhf‘e
ant.i bs not cross-reactiye w.th anot her

BAFLRTTEE PBRY e THE D uaRY BoreN s deneyr 481 fyergpriogerpes, and
m&m&q&pﬂllbmmwmnprl sing a pharmaceutically acceptabl e

g_{ar r Ini{’%agg E‘%J'ge n%Peos% v1r§]§|p %:tlé)gcll? %,E/%{:n F&?q rﬁgarllrgto?yf syndrome.

! ynlkd @ebf danﬂsathe&meaﬁcf rhdnrhd] odd ndehsatiphity préducasaaet

0 ol ynucl eoti de of any one of clainms 20
@%%gg‘%fyla‘?gyﬁ%ﬁ)w SE 44. The interfering

ol yntied eahodde clafm 2§ avhéreid Iaidbaic inpokigte takcget bi ndi ng
Z?d.t € J&%o%%clor?a?ggtibggy directed against an epitope on a polypeptide of any one of
claims 2-8.

41. The antibody of claim 40, wherein the antibody is not cross-reactive with another
distinct polypeptide of any one of claims 2-8.

42. A composition comprising a pharmaceutically acceptable carrier and the antibody
selected from any one of claims 40 and 41.

43. An isolated interfering polynucleotide that specifically binds with a target comprising
the polynucleotide of any one of claims 20 and 21.
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-|nfect|on in said human. 54. The net

consecutive nucl eotides. 45. A conposition conprising

the interfering pol ynucleotide of claim43 and a

pharmaceutical carrier. 5 46. An isolated anti sensg

pol ynucl eotide that specifically binds with SEQ ID

NG 19. 47. A conposition conprising the antisense

pol ynucl eoti de of claim46 and a pharmaceuti cal

4ar 1 i e inderinpfpelyusdecdiie bfreaimmd atkeinahe @y tindlyp Ok is at least 25

cl ai m. 40, 1”1 conposition of claim42, the

FOREPPEREST ynucl eoti de of cl ai m 43, the

£50MPOSicbinpdsitdh coinpriidingkbe intehferigy ol ypecls@idd 0f claim 43 and a

lggln_}{nuctl eotide of claim46, the conposition of claim
FREAP™55dy fragment of claim 57, the

©0ONPOAh ﬁslolaredcaﬁtlseh@|prrhy518:1aondeathstrspécliﬁcaw eodsl veithHIgIH NO:19.

RS e P e O

pehhzephabnRirar N a mamTaI conprising the step of

Jﬁ%hl bjﬁltéc! uﬂsg 8{3 tl(l)'l %acgc orr]'an Wﬁigf%&%l'?ngéof‘ g-ne c?m%os% ion HFTngifn 42, the

m_mthm Mﬂudlewtsletohdalpmwpe pemphsitioh oﬁcrigam 4b5the anmsafse

%cllynunﬁ tide Olf Cl?lm 46y ﬂt% c%)?g 59105} ok aalm 4fl78 teh§ glg c})%g{/ fr?ga{ll'le%t of claim 57, the

LOYD WISE

e s IS expr
q:cmllppsluorh eﬁnlamxiéS of a amall rovlecudxf drag far ths pRParatigh if 3 meBitaméin éor
| \A | . S.

ﬁ%?mgiuag hn%!\emé?“o %ésY\@;??e gﬁhggfdé%tetéag&gf}%dﬁ]%ﬁ ?cﬁ}ezo%?eol{dap in a mammal
ounsisgg ithegtepfof fnhetingiohigmderiylay; synbetpierlahomgmmyincyt i al

rus :
%depa Tltmé it Ha%ggl @@Fe‘?x{‘ﬁﬁ’d Jlfé§%§ﬁat§§{hﬁ{e&§ eﬁg%apo)lyg[:qtlde of any
¢mvofclaimpal-8.0, her pes, and human papil | oma vi rus.

e u
e et oL B s el et E@Ehe*a%?&%*é*ﬁ%%me
Belgugleqtidegh apyegng OfPiém}? 2Peeh?ing nethod identifies
suscephd R lof t¥ind 48 Wiietedh said ﬂlfaﬁﬁ?éc% is RS RASA VinRRelbQed from
di abetes nellitus, susceptibility to cancer, patient
the SERyR sPRsEHRS Y fayvirss, Hﬁ%,rraiﬁgemvc%%ﬁtvsfeﬁ fréiueraﬂa, coronavirus,
BHSEARNhED hédatids A%é%@l@s’iﬁﬂuﬁﬁ West Nﬁ@q&ﬂgﬁa g%mw velv&afmho herpes, and

claimbs

apillpRa Viglincer is prostate cancer. 55. The net hod

of. cl @hdnsedr Whial £ %e?é'ﬁ?sa‘id"\ﬁfaﬁfﬂ%ﬁérﬁs tsefveﬁta&ﬁé‘iesﬁlfatory syndrome
i nterferon-based The net hod claimb

dht i ehpe methodefelimd, w@é% fhédcrwl@ugftt%qdn%ﬂG?Srsasfcepublhty to viral

FfRa6@ PEispctition fo didtted RellR@OYuséHABINENG cAB4ShBRR eshbrRVeness to
a nonocl onal anti bod IBlﬂl rected . a | nst pi tope. on

glelaB?LS}lﬁ érﬁzttpa%ts OF SLgi;ﬁP 54 tg e;@ptési ez:tlgn f%sglral Alfectlon in said human.
§OMPOThé manod:mnmmss JeheseiPatdme&qubrogat tancaccept abl e

g? rri %Le met c} Qf(acla?rgtSE’» Qv‘ﬁg%m tﬁertggrggeﬁac t?gatxggn?llsq;)t?geron?-éased

56.  The method of claim 53 wherein patient response is measured by sustained viral
clearance.

57. An antibody fragment developed from a monoclonal antibody directed against an
epitope on a polypeptide of any one of claims 2-8.

58. A composition comprising a pharmaceutically acceptable carrier and the antibody

fragment of claim 57.
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