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“VI RAL | NFECTI ON, OAS1

(reere rrerr rrrrl 1 111l *166166*
WD 2005/ 040428 PCT/ US20 TECTI ON OF
MUTATI ONS I N A GENE ASS RESI STANCE TO
5 1. Techni cal
Fi el Theophesent invention ‘P88t es to a met hod for

detecting a nutation in a human ol i goadenyl atP&T/US2004/035284
synt het adeEHeGEIONOF MUR ATTONSIN £ CENIASSCCIAGHIs g e

to flavivirus inpfeg Hgi by
hepatitis C virus, ET%QCEf g)ltll onqmgﬁﬂgéﬁ ng%‘t her
di sease states |ncI uding prostate cancer and

di abetes, and uses of the gpg Bfot ei ns and

anti bodies thereto. 10 2. Background. of the Invention
AlnunbEschgiraldidéases have been identified to date |n
whi ch ’ﬁ@é}h‘é@ht 1ﬁ€e§h§$r@l‘3ﬁ§tc aométﬂ&PﬁI' he@&hxkgez?(ﬂlﬁat?’onlma uhn

I minune

hurran po ation. ter and M
Defigea e‘%&‘ﬁﬁynthﬁ&fﬁ 0 PVFl%Wlinrad:rmtatm ceRfprp remsmmS@o figvivirus infection,

( iﬁa@ngﬁﬁﬂa&fotn @BHkild € $irfs, Yahd @ﬁmt'aﬁfnqglﬁt'e% o&%eage%{a%§ mcludmg

as hi gh as 0%.in high-risk groups such as .inject
dPt?d‘ag?scé?“sef ang fibsiss. am? &S HerBheRTPIsthoraRe aeﬁmhedlqsshereto

r emai nBﬁtggﬂaG%aﬂtﬁemmawnt ly resistant to infection
has no

|<3ent|f he Iltgrature Pr ot ei ns
that p é‘;z‘m & 1B LB Hﬁtﬁo}’ﬁeﬁf Pfedio fateinyhich ppfarabrepistaneg to infection
5 epists uethehmgﬂﬂd:@mlylﬁm eklteﬁgtﬂtmeﬁeﬂgeﬁcqu%&uﬂfﬁeﬁc Syndr Hum

B o e 8 P00 D AL B LS FACE) e seicn s

0 Pp‘édﬁblgb-nék m@msh Fanj¢inb Aple usédoVidovesai taéme¢hafikm by which the

E!}mnﬁnc 1(9"/2 ZI% é@%ﬂ% 1&@@11: tt)q Qnog lﬂ% not been 1d81}t1§|ed B&%hterature.

|nterferon tre uman ceI S contaln sev
c SEqteinydrigilays rolg i BCYrinfeetion gnadide Al 24@AS8, I-primd 6ligoaikbilhte

' 69ynt@ecﬂzg;es]- Qs &Dre MekSn %du@tl,d rot@ng %&%ﬁ;@ ngﬁ C?JREA%’ to cataly%e

Ogtf 160 580-.587.(1989) gener ated hlgj!9 }fl spe
%Fé’PtBFFé‘i" AR aPERe olgaRmer psgosinele:S Ago HRTsnewian ety EMBO 6:
SqpERM80g1%87) fodh@hhahterferbd- &a&aﬂmﬁ&mms e8itdin %%m&ss%msponmg

[ wlmatuedl 6@:588+587 @|989)@é&atéﬂlﬂéhlyﬁ'&§ﬁc §ﬂ§cﬂﬁﬁﬁﬂmbod1&s against p69, the

addi iy | rtial
r ggb@e(? c Bjﬁﬁ&% enco on'tr?aw% §§°°P§ BREFRR br"fﬂémh the anti-p69
s aatitodies, M@;fecnnﬂrﬁosanewmdfé azat;ycnemzwmwmu 99%)) {sblated b partial

t legasol @GR hl’lgefy sEx@&e@ J?l'itiog?l I*HQHJQ%L ﬁfe g%gé%ﬂi\]% and recoveé cDNAs

Nort hern bl ot "anal ysis revea 'S express

a§NYo81RE Ve OSR dsobmmp. n Bigsawlleriridim is enchdedim tvmbRBTAs Tadiffer in the

pu&l@{hqifq;é%mmtmeggﬂ/e a conmon 683-ani no acid
sequence and_different prinme termini. According to

SDS- PARErtRem PRt %ﬂﬁl&f@%ﬁ%%&ﬁ%f PEFeAsed arfordntedwon-induced

PRRIIES i8 hutowl cdlis O TRy predifieaVEARD tﬁt&éﬁé %ngg%g%??l\q/ Ié?_s; anlgﬁo acid
|

and 71 kD i sof or s, exhi
VF?‘}“S“”éE%ﬁ‘E%&"@ ¢ HPRIPS TR ifefcerding do $RiPABRSSInGE ai ns
t wanscipifsib/tuasiet dgpetscts oW isb forme Rave &Iol%dulﬁ)tnaﬁses of 69 and 71 kD. Both

I k Th
PSSR A YS 5o 8 0 A o e

. r @g,éﬁéd;topmgjoyus domains separated by a proline-rich 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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By fluorescence in situ hybridization and by inclusion

Wi t hi n mapped cl ones, Hovanian 1111111 111 T1111

ittt reree rerer rerr 1l *000002* WO 2005/ 040428

PCT/ US2004/ 035284 et al.. Genomi cs 52: 267-277 (1998)
determ ned that the OAS1l, OAS2, and QOAS3 genes are

cl uS’t’@P-!@@Iszsh a 130-kb region on 12q24 2. 2- g Rbdisless2ss

%n@em&\i@l%” 8‘)‘%@9&)d s IEhD e n@%ﬁ (g‘é’q'rs{z Ma&gsa genes are

ul ar RNAs, [ eadi to

'p rcb{s@reﬁ vty At M rsgIamln 130421 Aens biod to aud aarivate RNase I, which degrades

r o referred.to as
L2 S B LIRS B S e o

| FeReRls¥ipRe activity. The OASL gene encodes a

t Wo- doj&i QPR d As

164 amﬁﬁo@tg?f]%&n?‘?%%m na%%g%ﬁ%g r?%?ﬁ yﬁlﬁénnéggg’%‘&&tagd OAS3
a 1 SrfensL jedss sapms petiysy oihietQASL g%%pqd@szehweﬂoxamn Proiic composed
Acit S ORS Sni ﬁaeﬁel@@ﬁ%ﬁﬁb

Interfer cmt & % I ne Rezsc@ggmgig%%ES %at%h md%%gous to 2 tande
BEPEHSL Wit dFkAn &t dlnNph Hiass Rendl: %Gﬁéll 7a e%ﬂol's Jeakitret al., I.

amfterféroidk Oyk@eReDM:98hee2008)a need in the art for
met hodg and ftgrg Zeltl S. that suppress vi ral
repl i c8YF6H °F 8FaP virabrgplicgfiop gud vipa anfgefiongthere is a need in

 priiof aptUfocmetaes aﬂd@bmpﬁdﬁhdﬁls thaf suppies dirdl RplicRioRSefaltato OAST act1v1ty,

15

Syp ati BRI RY OF THE
] NVE Rt rub SR w4 ey bR BEPH PO e GV Teplicaton
detecti ng hepati t is Cresistance-related nutations

whi ch .are charackg W %@ﬁ% n the :
ol i goadenyl at e synt et ase gene n onee od| nment, a

human genetic screening nethod is contenpl ated. The

MetnB @s &P '

A SPERALSE S AR Bl M L S8R i i
olcﬁ‘iﬁﬁﬂgﬁﬁs&“@ Wa%‘}ﬁﬁt"rﬂéf %@é’a@{}e‘ﬁ@nﬁ’@i&?ﬂ 1gereat i on |
C Hﬂbﬁéxﬂb&&ﬁﬂ, Afunam pakdc M&ﬂda‘iﬂ&hb@ﬁ c&Mier? gﬁkeﬁoﬁ‘hgﬁmthod comprises

- pasi tion 135728 213; ﬁ 35978, 2144
e TBal

20

25

30

2 FAAGER® DI FTE SRl 83 fo5 thg greg gnce of g gjigppdenylate
2 .sinthet @9 4 gerié pdidQBatatidd Khinad &ized s a&i&&ﬁl&&m@f on@P@gfeotide position

3?%@;;%31 R e e DI TP Ee e

t @l M%Z% @m&% 21¥ed s QNﬁGNmr alHse QE187idb atlilicleotide position

L —

prf‘éﬁeﬁlpeﬁo RO B (com@lw«repmn@eeamom £1163999 which are

URE&Im @Mhtefl £ 880D kPl tions, a sanple of genom c
DNA frgm a hurran with a“polynmerase chain reaction

( PERRpre bogigept, fgrmethomsppsisespatng wypo Amplifidatipmepnditions, a

g%&ﬁﬁﬂ: 6f deh¥fini€ DN{AGHdth B GurBACH @04 poliBnePRSdhhinGR adiba ¥
2135123%1 a22135§78 2144072 21131 088, 2144116, glé%apﬂwpa“f“

fuchag'gemoraip DNV ptsbne myeloosicleaogigon 2135728, 2135749,
2 D5EB28,21 2076596089 2124156638421, 2081009 @g%gélai@%m 2144294,
s e , e trea

T T AT NN T
r g@e 8GR tm#tm@h PIOQudeh enampsisaymcbrddadt codinify B5B8E6n, Ahidh is then
p%sgﬁd%{ttﬁé ﬂr%@nce 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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In a further enbodi nent, the invention provides a
protein encoded by a gene having at | east one

nmut ati on at position 2135728, 2135749, 2135978,

2144072, 2144088, 2144116, 2144321, WD 20051040428
PCT/W%%%{%’@SZM 2131025, 2133961,

2139587, 2144294, 2144985, 2156523, 2156595, or ECIBEBRHI35284
of 131885, @@?@521®586ﬁu44@%2uﬂ98m1365m Qi156596, PRENBELora

d r r fect

ot aEPT 2. ot SEb R ket ekt B ety vl interion,
h&p&rably Svisirlipeetiongnost prefersple bifatits € blockiane it Specifié fibodiments,
ditREMESdsHCis S atbodt | body. 5 In a still further

enbodj nent, the invention provides a therapeutic

c MWMYD@W thergyertion proyisieps thevagettivfcempéoupn fdd pre@enting or

V iirihibStingPiirestieh 8Pk Yirs,
hg&at |mt is Cvirus, %@gyhhﬁgﬁég%g%%@?%%ﬁs Q girus,

grelﬁlﬂ&ﬂéqrw e@?fc‘f?&’é’ﬂquys 2Ot Snopdesidyearh@Ah h gena halirezes teast one
O ietati bR Poditih 21B528SI1847a0) 2295357 2844023 3@111498 i}%ggl 44321,

TR T N e

ofNTLGDINTS. BOQﬂa’ﬁeﬂe’ihbodhﬂleﬂi heterphiad b&ﬁﬁ&ﬁdhéﬂ@polynucleonde such as
nd i.s a pol ynucl eoti de, such DNA

% ené’%" f14f’é°t?51"‘ote|n In a still further
e itbotillrftiter emmev (&wtmmop pviddestharapb@icapRPéing for preventmg or

C QIRMHY i nhi bi t| infection
virus, gl}fgec?érrl gg? # Pfg‘\'}‘ﬁ ? flaaving s %F%?rél? éﬁlh?’agm C Virus,
h @@atﬂntﬂileéh@wumwmpom@r@mem loétht kmnerpeUSEQ I GITP2Y SEQ ID NO:

l %1 8551@" IBtNtb rﬂl'?oﬁE(EhﬁN@)e%% %%b%@hé%cg@ Né)E&S %8,@%0 26, SEQ

250 NQE@j P‘BQ %Q#B S FOREy SELBID 9EGF2, SEQNDNQT, SBEM NO:34,

| BRO@ N5, §§@ﬂ)@1¢‘l@ 85 '\%ﬁﬁﬁd -4 %%%3&8%5{(?1&) g%gol 3[’)3

S
PR A ia o A
e mtbldnhugmfequoh bea Niﬂuﬁeﬁrbﬂeﬁlﬂy 2] Iﬂ@Mhd@SmasttpP&érQM? H&ﬂa@hs C virus, Wherem

entin Diti infection by a
VI r us pr e%érrng‘%ﬁn\é gl\? ?Wlel?ﬂél eh fnag {BFing Fitption dt position
héﬁfa’iﬂil&, ﬂ@S@%ﬂnﬁ@% RiE40], 214408R, fzhglmemmwmelozs 2133961,

c 1 Qne
ey Gl AP, 0B 2ERELL 0%, BSheS Spsbael N Mk

2 therppic compoand g, bea sapali meecul] puo®i] perstiisIDIRS or RNA3Seknle, or

. 2439887, 2144294, 2144985, 2156523, 2156595, or

21566_ 8 of NT 009775 13. The therapeutic conmpound can

b 3sudl fther ppfadipmb thedpvgrtion mrovisisnt thaespeutiukompouRiifor preventing or

makatia g b@cer OfrefeBlyl pRABEA. card e, *vHeréin%:Ie' thdra 1%41&[‘1& BSfponnd is a protein
enbo e Invention pr ovides at LP

%iﬁ‘gga? Qr“*sgrgsv‘e‘m’?’%t gt ong puifiong P@alﬁgrg&SS?ZS 2135749, 2135978,
przerﬂembwom 05444l € 204BZIer13 10EFe L EI306 T, fméd@@ fﬁ@&étﬁlmwss

gene havi ng
TR frighes oEF BEFhe B LR o0l Shercomhtinios gherspmstc
2¢BEBUS] is 2 pAYHADBEe, BEY LIRS 02HMA kB0 didd 44 D2oksin

9587, 2144294, 2144985 2156523,
2 15659%““%%&2&2%%3% b P B0 87 759 5heaRe i sgimpound for preventing or
e fRYEE ﬁ?@%@r@ﬂq@bbmp@ammwwem Grplouragkutis cdnpound is a protein of the -

ket
PRGNS SEQUDNR: RUEY BENPIA. Sho i, 2080 19 N 2, spgAD NO: 24
pP BV I 89 25-5F & BpRitit 26 SEQMSANZY, SBR Ipr MQels, BRQ IDNO:29, SEQ ID

treating cancer, preferably prostate cancer, wherein
the therapeutic conmpound is a Pprotein of t he
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sequence: SEQ ID NO 20, SEQ ID NGO 21, SEQ ID NGO 22,
SEQID NGO 23, SEQID NG 24, SEQID NO 25, SEQID

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

SEQ | D 3 WD 2005/ 040428 PCT/ US2004/ 035284 NO 32, SEQ

ID NO 33, SEQ ID NG 34, SEQ ID NO 35, SEQ ID NO 46,
SEQWPB"‘N@‘%#‘ and/or SEQ ID NO 48. In a still rEoustevoss2ss
enbodi sENtD Nbhe, $EY B8R SHEMH fess AsEh e’ ABAY KEQ D NO-47
conpound f or reventi ng or treating cancer,

p?l@fOéISEBﬁWS% tate cancer, wherein the ther apeutic

C AU MeHhed doSimteRethd mb&ﬁ@x{ bfoviles £irkRFduSc &);np%tunél ﬁ)@ﬁieventmo or
[%e nmut ati on at 905|t| on 2135728, 2135749,

2B 6ANCes. PASIErIb)y Prosiaty Ganess, Wﬁﬁlﬂﬂeéhﬂ?fﬂtﬁmpomd mimics the

O BGEERE FARAAGcasDdB HaiTion 32%6138142133118491& 5749 215@5283 o 144072,

i a8 IR A A0S A Toe e gt

DRIS6695, BNAS6aE e ENT e009T15. 1anThdiheipeukin cém{fotuhi&&n be a small molecule,

H;E’P ep%e Aorl{l\F ch&‘t' Cdélgnyound i s capabl e of

|ng e ac 10 or at |east one
s hbﬁmbeg mhochmemjmeﬂumpetumomnmﬁouhh & ceprblelofinhibidingitie activitl of OAS]

S Uﬁc L E.Flrapﬁpéﬁg—q%gglrcﬁé%br R §§ %‘g gnur¥g C?B 4 : & aga OFE’O'(B'de are

'S pﬁ'@#ﬁfq‘t@éb/ laptiserse mien'ges‘t b8, pwl BNAThaeniesk@pablanflspeyifically

aBInHQQ QJ G&S 1%(151@(%@3”511% bY Q&tﬁ’tﬁﬁtes Qﬂp%n@m?{lereof capable of

specifically binding to OGAS 1 proteins and

p SRS bb‘@é“”?’ﬂé%?’@?@ﬁﬁnqwﬁé’ﬁ?‘il@ﬁ provi des, in

anot he’l‘he@i’@ﬁﬁ hﬁ&ﬂfon ploRidésPintaflb B ertmboiiRieds; mﬁxﬁﬁ&@%f ¥&S1. 1§1venuve ,
in Lbltor but are not limted t anti sense

“dF’u "z‘%‘é%“mtﬁi\lﬁa antisguss wglgruls, Wﬂm&ﬁtmﬂéﬁ_\}nﬂbwes or
f hﬂﬂﬁ'&ﬁfrﬁgmeﬂfs %ﬁbﬁﬁor@blyﬁ@héﬂ%&@iﬂeﬂ @Ssnadl n’{@c\he@SE)&%ury antisense
? ull es. A Ly 1gnt sense cul.es conprj se
o ﬁ)“mfgse 1 2% COR SR PRRES Vﬁé‘rl‘g‘scttﬂd%féé opfriat B’fb“fiﬁafmdcf
hy‘blltlgﬁdllt caadigipgbae ﬂ1e$blwnu¢gemde of SEQIIDI NM39. t Mork b‘teferred are antisense

pQleoYJaHlQi ﬁﬁtob Frxs 1§£‘95| c@ns’é@t&g nuJYQong%sDﬁrfef r . egn%ze under stringent

ant | sense hat conprise a
CGRWFWWmfFSB@éDNp 1%r that hybridize under

stri ngpntstg M@ﬂ%b%&ﬁ@& ﬁﬂgbﬁct}? oﬁ@ﬂ.‘??ﬁ'@ fn OBG%.EQa slae?ﬁcally bind to

NG 19. In a still further enbodinent, in

oAgregipnsofthe nratrig fefinef pythe BwRephific el $EQ B N@:3¢. olnverige inhibitors

I @gHh@e b@fard A LifteH 16 kitibe@ sl B@HBoBY frd AR AmYPRRLEES, Bfotems or
SEQ | D..N030. Inventive inhibitors include but are not

| PAPREY¥ anti bodi es, antibody fragnents, snall -
mol ec ulnefsnllmrﬂhbﬂm‘[ﬁdmﬁﬁt mlﬂtﬁltc)t@ep(DASIEé‘rc erdBiohdd Babdré bdmprised of
¢ 05 o R P e Becthool i o5 AR o ppiigponie of SEQID
t N@:3specifically bind or hybri dize to the p
ol ynuc

nEied EmiRfainnint, doRpotdns dre rp'(r)gvll%g aha{‘qr?mf,n 7S °F Bgre OAS

enbodi nent’'s, conpositfions are
on@l@?or&mﬂeh@&@uﬁqahhmabkywra phar maceutical |y

accept abkiforfafdnidofiment groeﬁgints{hgﬂf seabads BR& éerpz e%p egs?on or

met hods of decreasi ng OAS1 gene expresston

bibéTlesdfat atviset i vi ty.

Additional embodiments provide for methods of specifically increasing or decreasing the
expression of certain forms of the OASI 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 OAS 1 gene having at | east one

mut ati on at position 213 5728, 2135749, 2135978,

214493 20052444088, 2144116, 2144321, 2131025, 2133961,

2139587, 4 WD 2005/ 040428 PCT/ US2004/ 035284  PCT/US2004/035284

2 Rh028 224 AN0 BB65235 855395, 1 BEHOB, of OF_GPBBEEB of NT

0097 757de3nvelite phde ns .

ol.i gonucl eot | de con‘prn: %ﬂ;}é&ﬁﬁ%{%@@%@%%@tﬁ z%é?jaﬂ one modified
Hﬁ@ﬁﬂ%@@é%?&é?llnkage The invention further provi des

an ant TRameAid®| e}t 48 RAY IR RRES R 005 g,lo%}?ﬁo?othjoate
r]i]ln#(nkage The invention still further provi

anti®énse ol i gonucl eotide conprising at |east one

nmodi f i Tk ifwegioh sHDfuethdt. provi®s |aﬂ!iﬁi§éds@6hg§1‘m§l@o@ﬁ&é’dnﬁﬁém®@r least one
- nth%%gse ollgonucleotlde conprising at |east

Ymoi ety which is a 2' -0 methyl sugar
noi et yTheltﬁ)veItlitm alsb) pnamtibm ﬁuﬁ&kb&fhgwuaudtﬂe&xaﬂm@ﬁu m@a@tso%e
Oﬁﬁ %$g8£|qéwgpg§ 81% | east. one nodif
nuc &8  IhRE SOV e BPeRer prOV|des an
ant is e"ﬁ@nuhm@cfuruct motndd;em laatisetsg oBgoitlotidee bmprising at least one
dﬁﬁgﬁ§ Secaerein the nodified nucleobase is

cytosine. The invention al so provides an |
ant i se oEgpetih BirthtTereiides bh entaoté dgnmelco DR G & Bodiied

15ucl€rf?o‘aWHeﬁmQﬁér9&ﬁﬁBﬁ'nﬁ8%bqsewItﬂ% bWYSRLL on provides a

met hod_of inhibiting the expressio uman OAS 1 in
human Thedpyegtiqyyalsp P@gﬁe%awhﬁnsesqomgowé whereini theyarttisense compound is a

C &hinferi® blidohichid€®. I N Vivo with an anti sense conpound or
a ribozynme of 8 to 35 nucleotides in length targeted
to a nUBYERPRYdHt Bethre obinkbingtye purmsson GSNIangAS! in human

t lalls cﬁﬁﬁﬂﬁ&&ﬁinﬂﬁku@fcoﬂimg tHeSl1slor h&uésnm{itmd&ﬁg an ZIQLSI&@ compound or
i r I OV me ecrea3|ng or

| e W ARl B BRI pieinacty melkaig epegding human
viQAsS1 Ssm@hemmsm obimey Q&S] imarhitityd. havi ng at | east one

2100075 BARaR e o e e mtgon o

2 m#omﬁil?ﬁ@é@& n ‘2‘_’94319’9501'“@ be85RBinedbyH6EHE at IB4st one mutation at
2%@5&&1@572%199/95 593553, ﬂ&#d‘;@ 218408k 20486, %4@%‘ 2131025,

nds_or I nvention furthe :
p?zngt gé@?%%@h"d‘&%?%ﬁé@%ﬁ% 243650 lar Eﬁﬁé%ﬁt@féfrjﬂép'fﬁ 13, using

cQmmkm&mngNAn@h@&kmm@unmgw@gncer cells in vivo with an
antisense cor. or ribozyme of 8 to 35 nucleotides

in | engtH" ¥ EIBVIQCSﬁ’LFE?tE‘?d&fE’@?‘H%ET@E‘Gh ef emmeqgbling
h unmpns@(gi&oﬂla@n g th Bdncer @I iR $5b With &f anibBRR o PSurd brSribozyme of 8 to

ention s Ll further rovi des for
P&l%o%gcs [gna%;th Enig lfxibo A ebvfacw epule g{@cedmg buman OAS]1 so that
p@hymﬁmheﬁmpdeQAﬁThgmnmuﬂnt|on al so provides | abel ed
prob eST}ge%vehﬁjo%%ﬂ %Q%rc%s }or identifying target regions of QAS1

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

The mvention 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 OAS] inhibitor to specific regions of the
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pol ynucl eotides 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
invq,gé%owm rther provides for directing an OAS 1

i nhi t'e" specific regions of the 5 WO 200%8/045W@s5284
PORSUS2007br B3paBfc ubhBndoffiioirekit. Or at specific

functiQns o rotein. The invention alsao provides

a pharﬁr’ﬁénélﬁ nlo%grs 8%‘88%% WC‘?USFQ{C?{H‘?QBV‘PP g 18 piiag sipession of
0DASOASTfrisirgenpnissise@ligimueardtids ersingld geMiehRst indenixture with a
NS oftebfhn/ BB SN (ol N @ M xture with a

ogl ca‘f accep tAbie carrier or diluent. 5 The

i nventThomvinmon ﬁerﬁlermmwd@embazwnelae;zaylmf sipifibh ey €l€aving OAS] RNA,
SRELI L g@ﬁ R a pharmaceuti cal
c%o%ﬁ%oéﬁx%agtwogﬁg% é-&lrnf’ %!Q’n}l;o %The i nvention

al so prbewiversion brovided sl eoldcnl ﬂlﬂ)lmfolrs@f@ﬁs@@\’ﬁleiem the inhibitors
m@l%rcgﬂaﬂlct)f@ddcﬂlblt@ atcgﬁl?y of@A l%ﬁgﬁ'pdu%mg r%géﬂcfl!xlp e ex tession of
activi t& or of uci ng or enting ep

%Sé of OAS 1 rrRNA 10 The invention further .
pr oVi 0B ifvetioh REHHR} §r8¥igesPbr iMols dfitals mgt' rﬁé{mﬁ&gg&iﬁxé éé.nctlons of

gﬁ;nnctl ons of the protein other than t

eproteih LR HaB | Séﬁ%%“s odch OPs%éfqyslﬁ-‘g F"r‘?é ﬁmnﬁrgs including
| Rft@ b6t Wiﬁﬂotﬂérﬁ)fbt@.ﬁshﬁl&h zﬁﬂﬁbﬁi’cﬁ@ wusRsagpidapatitis C

Vi rus oteln |nvent|o her provjdes for

conpo u% wrmﬁ °rt°r°5’ﬁ%‘f“§f {hatﬁ’i\tla’ ) ?qsl?ﬁ??abﬁgd‘ﬁca‘mns

ofof msnummmhgm:t gt lintited MOglydobylatior énd ghosphiypGabhAl | o n a nd _
{ furt

p %g Rlvcnan {:Olyledg% a ES I NS nla Is?%ge}mnilé%%eﬂt ff@: 13\“ g an

0 IOllg@é@ehgclsmt@t@qmnhetuamgn gremeisingt(a) teating: amfrr lamp]m@;anon

( ancﬂt[oﬁ?ta 'seglgyle é‘f'égﬁdm@EEA ifrdn‘f Q‘mllIQA:l]l Wi&l Il}‘n!teggsl cham reactlon (PCR)

sanpl e of genomc roma human wt pol yner

c REST R deremphyrperysionniibpam gapmiciVA eontinipg mfr@eoade position

r Q%s?@s Qfl35th§[B5§¢sﬂ QM7D|%440@N2M'1@91%§|1 enkhe 2133961,

paositio

224072 2%“14&9446}348‘9531: 2&161?%3 255_@?8% 2121°é§3§1f0°2!320 Femigpynthetase gene,

2 (aid e produtind 4R Qﬂaphﬁéhﬂ&ﬂﬁ&ucﬁébﬁﬁﬁﬁ%,s&a 16859 3nd @) detecting in the
ate

8..of d t
CPERE PRt A B R AT FET Db oo At g oHenat g ice
S PlositioneX)BIAS, 2BV 49, [D138HTB 1184070, A140BR.21441M0| 2 F4482, R A1 025,

tide .. ... .

prz?%b%%z?%s%ﬁ?g%é% &g?@g? ZESQ'G%Qggé?f{SIS’% 2 g@gsgéf’]erg}y identifying said
2@5&@9 2135978, 2144072, 2144088, 2144116, 2144321,
2331928 em 4
2125555 TRene e A e ettt 2 e G Vepresenca
Py &SPayeRCe palecied From the Eﬁﬁb‘éﬂnﬁ@l@ggf HFQ ﬂhNQ 2 ehd8EQIAAO:57-64. In

I @EHeP BnioRiiRRhis szeesregoa s RR %&s%aﬁ?%@ﬁ@l@oﬁ&@é&ﬁﬁé@ s%fécteabﬂom the
a sequence seI ected fromthe %&st consi st ng

| @%Cinstﬁ% BRAEPINO NG 27 589 ot e”rlscerpfﬁwpchéﬁmthod of
t RBtettag) \ﬂﬁreﬁﬂtﬁéﬂ&&cﬁne&'ﬁ@i‘fééﬁ}cbﬁhg%d& H}Hﬁ(‘h@&fdn@@ndmons tkg,

S ce sel dfr m t he roup consi sting
NGQTF& LPRPT %‘?0'“6&“&1%& g‘&ﬂow%e&rla%wob%sp&mﬁéfqﬁ@& point

Ofmutation, and aetectmo the formatlon 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 NQO: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 d detecting the formation of a

n&b?&kﬁggfﬁgh product. In certain enbodi nent s PoF/U$A/035284
kehoEntiqnpdsoatlpigoin galegot ful detprtmlaén Clongen iadeSitias C infection resistance

N kide ence sels goln
RO ot AR AR R) S I BB oo it a-tvpe mucteotide
pEeTR Uéé@@&P%@Zlematﬁh@cquﬁwmqmoe RLAT3% 2t 1744, 835078, 2144072,

n@tdmsis mﬂurtetﬁﬂtw1n913|16bsa°1'3@5@1”2@99?%144%432194985 2156523,
i nfection resistance disease allele contarnin

pot ¥ neitZAP9BA of Dliggrdenylaig syatiisiess sene (%Sldxfwharhmmthod comprises: (a)

WEdrlink ¥ p6tyRbkadeLfhih dfctich Ablknb-Gact ¥PE £oLd
nu Iré%t ?de posi ti on 02[113?;213 2135749, %@% ﬁﬁ{%ﬁa  sample

29ueraosic DN fiore said huan 25435 oligqaigeyiate sypthga@zgne-pEGEOBTR primer
Zﬁzﬁ%&ztad ﬁdﬂﬁﬁ%upza&ﬁ&&&mmg ar & keBRAPID 0:10 and 11; (b)

oaden te. sy et ase gene Sl),
R s R P R o YAt olizondenylt
gkbamhetas@net amphﬁ(c%ﬂbroadm and U) &ehmfg, H&Ih%rgamaﬁudnrbcﬁd% products
S rom sal yman _and
Hogfee bRl SohPRBREL g IR LR R e RO Wei2 18,
pﬁlerebsé&t@unmld‘mmmhe group consisti ng of SEQ I D NO 8

and 9, cti n

PCR adm xt u‘?ge(atl%)gla ggP?tu ralit %%?or%%%ft et rrtg1 & ?8\1 %Olisgung of an

p A eRseoliganysidogdam d é‘h%@? a sm@H bttt RISe(RIBAIR a protein, a polypeptide,
agPhdthbdadnk QRmR 91@1&9&1@ ’ﬁl@gsofa?&i iHi5RE ingygbe Lﬁlt%lénslg molecule or the

hybrldlzatlon condi tions gro ucts produce
( ByePlgpehthgrepfosmarivrg o led & F‘?Dé‘?ﬁ“PYFél“glﬁlé @Ed&ﬂflﬂswsqwmge of SEQ ID

ZINOSEQE EndeimbddihSuts, tileN@N0RY0 ARt i8bikd? ganﬁm oBlcAld Rfhe
SO

£ Fonﬁriwl %1}/%1 g&k@%@gﬁ}gﬁﬁ%%]&ﬁ Iﬁc?q l %%tg Ehessgc{ugg(t:eeodf SEQ ID
oN(Qghucl eoti de, a ri bozyrre a small inhibitory RNA

(O ) L0 RO APPSR BN &
alfﬂl‘}l aeniiwdirfrhguet.cAley prbhéedumpinmmtwn donprignd a therapeutically effective

R R e e

t he i sbicdtvspticnase T‘FlﬁPﬁ thp method afinhibigng e eupresgon o @ASt e

C QiRRIBI Vel | dRpA S adyiéi Rt 288 U&%@Aﬁlgﬂuﬁkf ée%%%ﬂicﬁ(om the group

cond|t|ons to, the sequence of
i SHIIsEReP! efkglﬁfe%ﬁﬂ#asp%%?ou%ﬁnb@y’@élwt% afliRé%l’tah@b'Pepﬁde an
geftbody afiisd spdallmghiehilean antibody and an anti body

- frag Al so provi dlsaco tion conprising a
t b aesimeatin R e (i R gty B ion i geme

30

1 exmtuslbn tn@rsubjactla:opipafmmmml dterlglteytha @W‘[,d fa;thl ;ﬂﬁﬁ%&éﬁtﬁ:ﬁﬂy effective
T t t

Qgtmgg\é? Ee}ééul%g %ia ofs otﬁr&%e %u%eo%uclgouﬁ%%ﬁ{] % gﬁgcggil: {c‘w s;laec{:écaﬂv hybridize to
c ofrpr paztiof g sededtrid drgdt euqlqncgactdcseqﬁweceoithedamm@éiSDAS] hidak t o r
sel ectpd ;£ Shiskin an antise
ol i gonﬁgl egﬁgn S!Bﬁ £ g %@% a%a?lé&lﬁr o% e%n "’%Mfltb‘ Rivirus in &
p ST FREIRIFH éuscﬁﬁlbleé%thﬁ ékesiion, geropraing raédnhnswuh@w thedruridnasubject an
| WS thHdof éé‘ietcﬁﬁ E?rofn %%&sfsﬁn@of%mgnsg Bhdopnr&hegﬁi% rA%bozyme an

t he expressi on of ene ~ expressionin a
c SRjoY SHE™ a?cRﬁIWF@tdé’raln &, e %I!}Eijnééftcule i Wheggin said OASl inhibitot

phar maceutical |y effect ive
7
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vehi cl e, an anount of an antisense oligonucl eoti de

which is effective to specifically hybridize to 30 al

or part of a selected target nucleic acid sequence
derived fromsaid OAS1 gene. The invention stil

further relates to a method of preventing infection by

a fPAAAYYE in a human subject susceptible PoOT/UEOM/0352S:

| pHERAE i@kiof YR SvRguadn ni stering to the human
subject an OAS 1 inhibitor selected fromgroup

consi S0F Byesen sH! b daisde s metunh olbreswing et cuging infection by a

rm;iwﬁmg& ottRn élrﬁhﬂ\h hun@anRUGER bm;cep@aﬁ% ¥R dn g&)&%ﬁix}o
anti.no a a Sna ereln sail
e e 5 BT 0 S8 ST ASD Gisale0 5o g pestksing §f an

i Eﬂlﬁ:l@&ﬁlﬁd aligoiislestidedla fiboayrha iafi RNAITmotblﬁ \éﬁiatyb@ﬂdé talnlahtibody, and a
further r S rev ar _curi| ng

Hd L [ ST BB PRERTG i1 < o it ot vims
sand vmctenaa@@qgﬁu ibhibitar & dita@ed znfoﬂc:dm niile spe@maﬂbmsa éf0he protein defined

LRSI Bk 090U, £6L AR Dol BLG 814001,

selec consistrn
ol 133 @Huzi3aenili @I@?Sib? 21%%%49m2m923 21&65&50&@115663 of
\;:ﬁlr piide, an antibody, and a small nol ecul e,

erel n "sai d OASL i nhibitor events infection by said

f Teaapvanpepsstigriugenstatoy fora rmeth pmermeg or syaiRgin{@A@orby a flavivirus or
| Yl dek QusiiSa mﬁ%@&t &lscdpble & thE RS Ghrbinf e Bhe 8f the

the protein define é]?a mut ati on at position

oRiyprpigies 2&%5%9@110‘2 PERIRYNO: 29 45RY B> NO 124 43R0 DN 221%EQ ID NO:

237 482D N(?b.aléhﬁm RO339680 Iﬁlﬁ?&%@‘ﬁ@b‘}é@% sﬁé%%ﬁﬁ 28, SEQ
2#)5/6523 §,‘5§565 9L 215?3638 of 10 NI 00977

B RO 2w B D Da?%QHPSIOa“n%%%NQf% sE8 D Nows,

pSE@@DNO}@ Qid/oe SEQMYNOMsecti on by a flavivirus or any
er vi.rus i ahu e susceptible to th
TPCR R Bpblism it SEar o G- BH TG "pBR BEBTFaEieipY e
tﬁﬁ\@iequence SEQ ID NO 20, SEQ I D NO 21, SEQ ID NO

Izé’ N?) e égeglgé st1 h&ég%tl‘lg%%ﬁt%%ﬁ%w% é?}?ebt?g Qchabetes
Npetitys (EEY) am@nalzsubsEQ:qrrwnN@g aguinigp@g) igthiiDua4n subEer an OAS]
| Ehhﬁog’s%iec@g@oxh Qrcmgcér@lstmgsg% bfdisDiE Gﬂgoﬁtﬁ%ﬁfe a?‘ggyﬂygxe an RNAI, a

. The invention enbodi es_al so treatnents for
i ﬁ¥°é‘é¥ P EAIFPHAS, AR EROHRH R SRRk TIe BRI stif AS1 inpilitor prevents

i myeRtion still further rel ates to a rrethod of

preventing insul. ependent d| [1itu :

P! Bown Tt s AR RS st Revenfis Iﬁ%&i‘mﬁﬁnwubm

t banisrumgmdmuhqtmg tcethe KDAGHh subjdédt i 0A8] mkbiee Eﬁd:tefdr iﬁfﬁx group
istin an.antisense ol i ucle

c ns%tuﬁ%oqs an amﬁﬁ%l 0{1% nucleou % aeg za/mpba}n paoeeln zhf)olypepnde an
aanuﬁodxd ynd %asmbllancslqmlel Whnnéllew @AS Wmhnbmrlpr@almdm ahd wherein said

ir gXaS? iei.tglg%xtop {as%}{rreg{%%]dsaé o ore %gc{lﬁp%r Af Ip%ttel e ned %‘v 4 mutation at

prev
Sobjiewt2135728, H3pi9Pi ?slﬁffﬂj 8é’dﬁ407ﬂ-s?¢1é1*08ﬁg2114@1@ HWMBIO?S

Sy, 2380 sOASY4iRhi RiioRE, 2§§é5§§t_’ﬁ§j65f)§ %Filgfs&‘él%fm 009775.13.

conS|st|ng of ‘an_anti sense ol i gonucl eot .
ri bozyHes InvERtINA! furderselgtes jorp mefhqsdAf {reasipg sagieer. suph as prostate cancer
apy ilRdying @petsdorsdtahd OAD! 8 bery WRRSBd LSl %Sorjpolypephdﬂs
inhi bitor prevents | DDM and wherein said OAS

i ASPIBFEdF™i%s directed at one or nore specific forrrs of

t he pratsepivvided isnektioy fa MfHigds e@pre@ion of a OAS] target gene in a cell in

8
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posi tion 2135728, 2135749, 2135978, 2144072, 2144088,
2144116, 2144321, 2131025, 30 2133961, 2139587,

2144294, 2144985, 2156523, 2156595, or 2156638 of NT
009775. 13. The invention still further relates to a

met hod of treating cancer, such as prostate cancer by

i ncr eoag' %"d"‘é@(pr ession of the OAS 1 gene or by PCT/US2004/035284

t higp a@ﬁpﬂsmg mddﬂcﬂdnﬁdfra&ibbxﬁlaleﬁ,facﬁle)lmﬁhtol tﬁ’cﬁé‘ell udixﬁaﬁioﬁﬁ%ﬁlfﬁmcm to

her ei n i S itin
cippuEarSroR A S Srerdef R A P T s gt
200bA 04042360 ¢QHitinS2RADBEA8Dhonuticbtid sec@mnrelvﬂmdlgorresponds to a
| LG AC into the ¢
| ASCIQAUCLD R 18 OD QMRS EnPdeol Do cbilsyd Sfenify of
O&B)nllcltztmdg aatqufglem‘elnclv\h evran\emenkiey R nusleqnde sequence of the OA_S1 target
g&xlgl vg}%e%ﬂ tﬂ@ﬁﬁpanHHle% l&u? bo‘ﬁ‘hél nﬁe t St rarpce complementary strands

I Ng essenti al a ri OHUC sequence
wHiathybudire te sppdather to @ra salﬁ meéqﬁtnad@dg@@aén@ad @r& dgupie-stranded

O&%ﬂec&l@ﬁ;ﬂi%hs %%xoﬂwth@ta?g&%ﬁg strand consi sting

essenti a ri bonucl eoti de sequence which is

conpl éﬁéﬁtams;nbp@mt:%ofﬁ%ﬁtm@m the fissbibrIneeotig seppocaamErites at

t #268b ba8SKMBech WhEDEidIo RO A1 tebet 288 hdBie %QMonucleonde
ri bonucl eotjde strands are separate conpl enenta

s TIPS CORRRSES 2higtst $ER25% Woish @xteRmplepentary ép e Riegiegeauonce of e
d QA @argd: EaB dROHIRIrGe BrdodiMBels, tikaarda whlc@xsredsi 8 shibited by at
nglegﬁ |, e inhibits expression of the target gene. In

# enbodi nents of the met hod, the first
ri bon uhlsem)fulrtﬁe emBoflira¢tsoftiempatiogptie ddublelkGaldedstonddleic acic

ba 2 res nd to.th S

¢ RE R B AR POt B TR ol e 888, S ?Di%a
26pdsdsaly hwhmcbtr tas éeocsmhgh@imﬂcalrsyramdmfttmé)ﬁcﬁldhrg@gémbever the at least
segygnce of the OAST target gene. In still further

enbodi nents, the target gene expression is inhibited

by at Thedmusationgupvidena RelyReptidegF Pisi cBPAYSHIE FStoTies ftctipmat OAS]

megdd Ry bd cbﬁuﬁ%ﬁé@r RosBdue 2NEROmIaBAN UE b Rhelenbiifhentd Be polypeptide or
structure is at | east 20 _bases in_|ength and each of

¢ IR B PRSP PRI PR OAB] encpidsd by p&EIe LoTRRTISIE |
gxggg i M@:19. Omaﬂﬁzeémtbbﬂllﬂ&ﬁtﬁluﬁie&il 2 rﬁﬁh’lﬁzi)cr)ﬁlg tha mds@%k lRenfers increased
tar ne east ase e

o s Sy BTG nel B gh B S Pl o RPB CETRe BRSO

I gsdtein inog shitubietforanti-oiral @Bity, thdyabteinmy pdigpephideicniosdaagt tierrmutated

I ; nmut ati on. I n some enbodi nents the

pgﬂm ,g?lg résgegrrg(E 20 protein has the am no acid

sequenday ofthegotegoingpreiei@n@d polynerdidescdabie rrogésda@s a component of a

C QP NMEmpsidohD NG 19. In ot her enbodi ments, wherein

a nutation 1n the OASL gene confers increased

act i vi tpo proyidpd s theyse of galy fithapapieing Gopgisting of HiQ BRS0120, SEQ ID

pPR@d-eil 'SE@ID RONe! sSEhan 8e): PR KEQADING 24YSED b NOIS8! €diD NO: 26,

nmore suitable for_anti-viral acti rotein or

paEpeRte ce. S Bty SR IS et S w0 e B Mo ¥

prred:e4,se¢d. IDAF0:4%) BBQID NMR4d, SEQID INTB4 Pir@loe PG IT8NB:48 as a component
(r)?lé%gsgagl des can be provided as a conponent of a

PHUE CEBRSEST ti on. Also provided is the use of
any of It hifertips emexidinsenc @msdisit aaidenoddinGHEE OBRS NRoteR0OA SEQutant

! E;)notein, or OAS1 polypetitide can be administered in the form of gene therapy.
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NO 21, SEQID NO 22, SEQID NO 23, SEQ ID NO 24,
SEQ ID NO 25, SEQID NO 26, SEQID NO 27, SEQID

NG 28, SEQ ID NGO 29, SEQ ID NO 32, SEQ ID NO 33, SEQ
ID 30 NGO 34, SEQ ID NG 35, SEQ ID NG 46, SEQ I D NG 47
andl or SEQ I D NO 48 as a conponent of a therapeutic
conpPysIpies2s | n a further enbodi nent, a nucl eich/ag;jod‘/(.g,sm

encodi ng the QAS tein,

OAS |. polypetit |%Rﬁcar$%ggr%§§1§§€%g€%g@$he for m of

gene therapy. 9 WO 20()5/040428 PCT/ US2004/ 035284 _

BRI EF iERCRS T [

showi ng t he F:g%:lgltz\llsﬁlsn e ‘{?g%{rgrﬁt% é\hflnglnwgggsgbftk%gesen?mvﬁ?uon in the

i (R e Ermsnthe ﬂletlﬁenam@eegemwtxpm ca@rﬁ@ptps:ofmmams on the genomic

(b@ﬁ@lcgugsﬁcgmt;sg@mifag@ordl nates of the nmutation on

t he genom ¢ ence, and NCBI dbSNP ID if any.

Fi gur &'8% %@QQI B 1?%@“1)95 a padyrgiclsefidg sefupuse £ongistinged the nersecutive

C oiGtosld tages @f pokifiBnsCORE B0 i ¥E99oMNCBOA LA RASERT #loo775. 13

pasitions 2,130,000-2,157.999 of NCBI Accessi on No. ’
775. 13 OCAS 1. Figure 3 shows SEQ I D NO 20-64.

10 Fi Qﬂjgm}e AshooBEQAP PO 20-68AL € hapl ot ype di stributions

W t h| casi. an ul ati on

Fi gur e %e %\f%gw%a%g‘?xﬂ@?‘? }éaf’g’?}igﬁé“\?ﬁ?‘?néf‘gthgﬁhetQﬁ%W Bea
vaki@sgspogulgdnosed by the | nvent| on and their

rel at |}q@xg 9%%@‘{11\1&@%; s%:rll Zel amﬁ the [ nv t%edfygm o vention

Fi gure _ ranscrlp
anad fEpglation 5B mutedines drwloﬁqsirbmhehﬂe@uoﬁrmr@m\f«mwpt Variant

_' |(’k‘V)SEnrn§tIQ§ atd¥§ gﬂ.r@ 133 El{oglg TV]fg?nﬁ:t7r HCFLE 58f %][Z egne inferred

<%](I) la varrants r ative to hufman. ure
téB’F el ShimpEZagand EATil RE PP Telatng o hnuamt | ons in the

OASL gmRfe b 8laddtid/@sdiBing REHRRm A I}Qxﬂaﬁ%&%ﬁgﬁx %tcﬁ%l %fene relative to

t he nut atl ons _on the correspon human genom c
éla’t‘}é‘h"é‘& © opqrdigTies of ﬂ&éﬁ%"ﬁ@{‘% %%%CW@%‘HJZ%/W genomic sequence.

act i viFigurof dexespliae poinaae pitivae st @REmbike p&&%%ﬁ&é& of the present
i nvention when eﬁ%ﬁdessed %\ﬁd recovered from

RS R EnRmati ¢ activity of
ex enpl Beyre p dénypetpdtésdiesny yasititc hmvgv bfaxamplm Ipyippepti@e tdsdRiBg from
X i n.,.HeLa cells.
O&Ja&bgﬁ%e?r%%% ljrgée/letﬁ{eléé Q‘bg}}‘ eﬁ {‘“bgﬁl es to
ex enpl Heyre ﬁémq;emﬁ:sdie\sel@menm antpimélssemeqummmmpndes of the

FigddbRinkbhtibs @ table detailing exenplary protein
transducti on donmai n pol ypeptides. 25 DETAI LED

DESCRI BFEedy iog tablspeiaNipe Ruempiary prateindteneduption deman polypeptides. -

Definitions This invention relates to novel nutations

in the oli goade)rlbyllﬁgl)s nt het ase C%:ene use oth hese

SCRIPTION
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 de.fectsv that cause or

contribute to disease. Such research is designed to lead to compounds and methods of treatment
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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

invention, and to prevention or inhibition of viral

I nf gt h@R4Hs) N0 the proteins, antibodies, and rel ated

nucl ei ¢ ai‘:‘%ﬂ% These nutations correlate w t{CT/US2004/035284

r @igied ttalisckseat stakve Lemraktengipn ltag beanfpaiitip endyigctthe genetic influences that

f L pebibirreRAR hLGH) dshi

curreﬁr%t‘;ma\clrf:cal raesearsié1 e@%%@ia&’a‘ﬁa%ea %?rﬁﬁr factors. The
nPresent IBYFELiEPTawniEs @ succesiitapplnatien ofia prepesstdpvelptdby fe inventors by
din SRR RSPk OR QR b &%@&@&4

conpounds. and net hods %nf reat nent H%L‘S%gil%g/"b%ﬁﬁri%dmcwer
PESTFIISEOY N I gationg hakcanigtresitrncelfogtissase. Theitiguifivains of a sub-
apé}'ﬁﬁtldﬂ%ﬂhaﬁ tkﬁﬁlﬁﬁ a Hﬁhﬁl IES@StéICyQW }ﬂﬂlctllgle(il% %E‘ h]_%lo ojcal condition

uen (ge)s§ that _allow people to renain

d FreBA0eR psdmaTieaton pifesecs mma@émasar%lwa@@ metsrfmsk

f pieidcsuticdlNBervpite s aidgnbsily @A lvaifh, HERERFEIAL Sicias prophylactic
syccessful application of a process devel oped b)P tylhe

i NVeNnt ors by which specific populations of human

S'ﬂ]b? @b-pepudation sepoetitidentifiel harath 1@6&&1}#&@0&@1@&@? IWht)odeS}%ltC repeated
th lons,. or nutations that confer

n:{% g gp g i 'sease. % %’5 n?lggﬁ{efsfre‘ﬂ?ﬂfl?do*ﬁrodi‘eg%‘vs’l}‘ﬁuk cohorts

pszyg [bgqomg riertsgr(eamd-pashiare). Masp@ulatsonsrsaldiet 8siugéctRERpiBacdhati ents

I th
R i The T -

ena

- afeouglyphaeed ingedies apbeter frigh factgrhar maceut i cal i nterventi on,

dizegnesitos uﬁ%ﬁrleé@wxﬂﬁbk s&lof ;S}B%\ﬁgﬁﬁ lgﬂ%_ p%%n;"n CBraponents that work

prophyl actic vaccination.
s BgHRT 0 3ohisHt 3 Ferd Qf Hisetiqnihar, svhile ispussediscate, dan develoghimth ow steady

V\:Etfa)tc oﬂﬂ&@hhﬁfe&e@&fm% QBpar@UPATIMiE: HOV RERALL bbs e %{51 iHShuno—
HC\Q have non E s remai ned_serg-negati ve,

e D B S P BBt B 5S od Ptskey abpiris Research

pepUl-3,2003s) Thedésent inventod dedseh emmo}up&@nmmse@h&n the

SHF&%%%&%}; eBeaf eogdepnl d}@g%%%:é%%geg@&aﬁt%% e OAS1 gene

i nt ravenous

s hlaysedmajeradie @stha nxdlvgtlhetmry Dﬁlhostf (‘&l’li mm&a huian, H@Vctlvatm g ribonuclease
| Df R L @tol P4l C QR hO

i m(rﬁﬁ e S}Ztst em c%%gﬁén?i@ tIﬁzf th? : S(?]&?/Rﬁsse L pathway. As
abfiried eutgy Pagsako ¢fl. |1?iﬂ@t@?@ehcmh€£hctomolf¢rlfﬁl\f RNAJu s@isate a pathway
d tHaEe4He o &éiﬂag‘il%‘f Bk QRal RIA0 I—ion)@’Ver S&l@l@%ﬂt}iﬁ@; &l fto I\L{afnuasoalance

F infected cells, apparently allow n
f

P TRBSEI R AR50 SR RFIGE Hfeckion (tveapid kil itk gost.
enedibw B3P esi8h16¢ BIttof HelORIS] | Bfe%@ts'o@@ignﬁ%%@l‘e@t 64t ! pres

97:17- 30, 03.) The present |nvent|on '
R BB s e quemegn Y GHEHHD £hOABD ene, and resistance
i WECY eff@tion md:mﬁnlehloemﬂse-nﬁtan@dxsl gﬁaﬂﬁﬁﬁﬁbﬁixﬁu&){ﬁ}ﬁﬂ@&a&%w pexrmiis

aggn eCl yS, a hmj or
ﬁ’I %mﬁgioﬁéaﬂén POP %bél 5 9 rw '%S’gt% ’6’8‘1"1‘%‘1 qef'P“leH@eated
herpasure tbyalfacmouwlavqlsng trreuvhmsn amisem‘sﬁnanbn witNB&Redd)io Bvelopment of

cle |v tes the

{n m{& a}ﬂél %ﬁ’a Nét pat 1 S50 e&andﬂ’i‘ ingpdivigpalslpding
eFa“éFP“eSlWC?my appear contrad| ctory for HCV RNA to

aghd pratf ué\/cﬁﬁnhﬂ\gyforetpwdeé t@ﬁdx%gatnﬂes% LSRY ﬁlgglaﬁ%m e ons
viral RNA However, such activity nmay serve ?1553}\

2! i pein gt Uil e R eI Aieare et i @ infoction. The
| evel of infection that would kill the host. In view

of this conplex role of the OABl gene, it is of
significant interest that the present invention has
identified a strong correl ati on between nutations in
the OAS 1 gene, and resistance



10

15

20

30

i SR g BpRsrpigaion 1 St Apsiinciprel allg

to HCV infection in carriers of these nutations. The
presence of such individuals now permts the

el uci dati on of how OAS 1 contributes to resistance to
HCV i nfection despite repeated 30 exposure to

infectious levels of the virus. This infornmation wll

t heMO PUE425 devel opment of net hods and conpRSSi¥S2epag3sss

fréarstaﬁgeﬁhayc‘c&w Rbut RRufesoSlor BGR FRE R A prdlein, in Which case it is
i ndi vi dual s | acki ng nat ural resjstance. The present

PHdiife tBhtHth é‘F%‘fl‘B’F WSRGE igd cpaygh o nrevga i was frefn epggRIn g from
RAR&HnHiBho- stuh@nmeawt@m Fenck d&mtdtfng @&k &lof bNthalieusU SBE tsistance

for identif nglnd|V| al. s wh st ant

o s o Ao i bR e SRk spiteea, e

Ih@1% I el o e rofeiy is QQP@S@&K@%r ﬂh_h bﬁtb@fbuﬁct_hﬁﬁ_§afﬁétecf inh[jh_ﬁﬁdyﬁliht enhances
r edi

f the OAS 1 prot whi ch ¢ od
B b R e Poob et i B RRBR Tof pisBrp s i Epe o

- ttieughi mddificktionitoaBe@AE hgrofeinghat ptelent imbiiition of normal OAS1 protein

5!1%“?? ubvsﬁé\v = %1 lp?qq G of %uctleo ec%g“&sft agé llnl‘ut zﬁ‘so cOhe Iabout through

&tion' o eI T Us, The Teslstance iy

curiEication to thd @ ASGbroga that pfevént médraction ofithe mat:mtv\htb HOAGtiral
g)rroot 1gs & nluggo%des that %@Ex@&gsgg (ol tﬁgﬂd@mgl%é\' kriril ﬁfeggant ’ﬂg mventlon is

elrn 1's I ncrease /o rotein structure Is
afof Bitesido pwe raechamysnt. H‘alrﬂx@mhrand@sughuswraé Biffeieptypomp mutations are
afidclodad frdid, RANYAL: SRSRed-to bO ikl BRN haY 4o knuBYbh hal B same effect on
resi stance nay al so cone about through nodifications
t@ASherolgASITYCtpe B BRGHR-hat prevent inhibition of nor mal

s ﬂplwsqtr&b ) mlfe&tﬁﬁ%b' QtheByrubécdf ﬂ‘ﬂe fa@}iviffs Q:Inﬁlyn&' vaﬁch HCV is a
nucl eoti des. The resistance nma S0 CcO ?

PR h e FrsEamrinpHe ipguden atﬁf“ﬁ?é
P QYL EephAliti€, U&&Qhés@ Bndéﬁhah\h#axﬂf el vifal ‘ddsédﬁesHGVlo&ﬁdl‘hax}eml @he host
N L

I 01[got®dvlhte s,\mtherasae,oﬂac_m 3 msclﬁs.ndtahwe naye @volaetdtdn thig g¢tivation of RNaseL.
Sﬁﬁgsreﬁlm fcteggeg %ale&b{]t %%R’%Mt 10% 1% A at el e?ﬂ grevenu on and/or

reln, IS 1S not Int eln

e@bﬁltwmbatﬁemﬁlhéﬂsdiichée@&f?@ archudisg REK. OAS1 protein

St et HESo B dgtﬂlmtdle&ﬁ tidAR prefbray SmtddinRin€ the @ono%fgcaf;ﬁﬂems are
by other vi ruses of ﬂef lavivirus famly, of whic

Hewdi s a 15 menber . The flavivirus famly al so

I pe Iauaﬁfe @i M&sﬁﬁ & hguanﬁaqs ahytahé @mmy;ahd Udengitigén RNA)

f eyer, ence litis, anese. encephal i ti
LR Agiops A pRSERE e ent R A SIS KB Rt oo
qmms\&u b@préd&ﬁseich(inr thiS@sie rdltive ﬁ&ﬁmn lof MSusimdbmblbgcms chromosomes
bt 5 aeTRPm B0 A et Q) BRIGES o dsmica me ngivigyg g seid tove
ahemmzyg@is v thai lecitshadaden thax dlﬁtnr tbé mmmsélls smdmmewzn’gous for

plogl.} e@%ﬁ@es érgrﬁlalltj:?&l%‘f gl? Irgel%dﬁa?fl ﬁl!v%fy%ﬁlrvlaggxgle%%é tgé{posmble

Feventi on birti on
nnmhkml of dielse foo swbrh gensiinvery latek.uWhemal RBY differy Omeelﬁ ef@yflominant to

Ehelotfer, dpiciid s%ﬁi tyﬁsleeesma PR b ggﬁgér%%fﬂﬁ%agt%@md does not

thefollovvlng definitions are used. A "adeni ne;
C yRJE inetivaggn cé themsosesive plicly M‘r‘kﬁ: firgnipgog Igwero%axpyles the normally

Uk@libnikd (WilRNAE) aliélel 1sﬁcloﬁnnaﬁt ¥al bbbt DkiePNnsesuenage@ive function.
a_specific gene. In diploid cells a rrax#g)umof

u}, céfl t\g? }s\v%gfnment 10
pesddhteiowdh attive deneProdi@nDivpp@tisort flldevaksarEf tiefordahem (i-e., there

, dengue fever, St.

- chronosone set. Wen alleles at any one | ocus are

i dentical the i_ndi vidual is sajnd to be
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honozygous for that |ocus, and when they differ the
individual is said to be heterozygous for that | ocus.
Since different alleles of any one gene nay vary by

only a single base, the possible nunber of alleles

for ene is very large. Wien alleles differ,
one“?QX)% 'tq‘gﬁhgdom nant to 30 the other, which iP§TA§70¢4/035284
t & nbenatipe e’ssfome:axeaomrgmnm@mswa»f g)srnspteddcy) of the

p A¢ )| L of t

eRa S A R RS o PPt shmpans

t Irvealmironam sgprefenieet tm) etrvg Adlwlies dmteyl peyneglatieh@r hdinologous
del,Raphe Bﬂh@éhk‘oxm&)glg%etal leles of nore or |ess

defective function n such cases the general

eXiprlentde:i dmopanarivanit oflENAm BN owatistiag bl @eautoiaf (dembse), a

| Bho3ptfafel &H%%tm&&ou@ﬁe@gy&@hmygﬁx @%e MELIED TP, oduct 01et\ via the

to support norrmal devel oprment or gani smsflﬁargl

t ﬁlé?Oéldﬂaw QO%‘?@M&@@@W RIS 49 8EH 6 of Has: andrsugat is

andcMasifid | whep dfafulichBdtoftaind 2 h@ﬂhiet oqubmgi%E]ﬁ) tﬁg Q’dolflgi}}osxtlon of
:%Iot(ée One of many possi [uralities

e AP nduricard g 257 BRTOHdpyA éﬁﬁlﬁm@f@nﬁmwelmm malepiites is

angichlBpeREaNt hétgintah atbaSeieq@incA dr ShuBRotf@ kL dubitle® Yn PR
particul E\r honol %ggu chropmpsone of the chronosone

< BRGNP ITRSTRGRET Receip by 4 fopmuliaose eftRppght orientation is
C 01tBé ®hvangoraf difkectsdhgd1s’ reamhym@p&ﬂhﬁ@se) a phosphate,

a Nt r.qgenou he r |IC ase. ase is

e 24P 1) Gt Sup S1ERE ) bl diaie Ty eseaoene i suamine
(16 wadpile SaﬁndmeNpsmlw&) IaRNAI; hadll(U@ﬁbhmfulteﬂrfonﬁymme When
b%]@gq nucl
cont ai ns a ospﬁh gc?lourg;%’aD “é‘*dd” tnrghaf‘ﬁeaglg &‘[??repmmtma“lat
pés‘l“t@éﬁﬁpmnontlm@“mre@eculq is referred to as a

niehigohtde A ye‘lv%g Hﬁ'ﬂl@l%otﬂ{es QRfd: @L@X&l (%ulLI!e ﬂﬁﬁ
Ecle0|des is 10 typically referred ereln as a

Qypelepifse Adelvmst of sifgly %&evla%sr@eqfee%@ﬂdesm upddeietein

gl"mjmiiaélecmak” 00 it gx‘aﬁlﬁﬁﬁ&l e@Mldn@ wieREiesand &d Ah%@ 8fﬁﬁc1bi>é acids. A
ft to ht orientation is t he

e.
801 uc eotadﬁ A‘Pl?g'ﬂp%l rlc)g:ﬁ to n 1e1cta81f1 moﬁ:&lge f@pgnsedt cg Iaﬁai“ﬁiﬂ gra.nd of two
BaggorPdequxﬁﬂmpl)qleoﬁdq:sanﬁ/neﬁminumednﬁesa URddxae s(zé\)i&nlv\ﬁéfé&d on many

T Cts| wi t h _guani.ne
dou e st&}%\lr?gggepﬁkﬁ% e‘cl:lﬁ %t(”% HeRGL %(Sclﬂ”elf&g“fnénmem The
sBQiquleQHdéﬂoffthﬂpr@MwmuonM@nde plxﬁlensafrehes IRINA/D ARNAnents,
hefi@hibieotifls of P ngea
t% represe n%%g%aérl-&amy g%nlbb%?g'fdeg (%E)’ E%s?tv ch%rll |pYﬁmg‘Pﬁé and the
‘nmol ecul e. Nucl ei c Acid: A polyner of nucleotides,

eRNR@rRISA'ﬁgJ:&r&Ee aou) 8 2SN D ﬁ&llm%ﬁg?gg ;siJAQ@A) a

p |.ymer .of single or double stranded nuc
Xty aboufg%}r%ﬂmee%qeﬁ ip8s, inigodueed igjp a pethidading ultimately to the

edl&gkﬂd&ioeil’d’lf Sieddbrglr RINA o 6l @ardeid obit donthiinG 8n REnRWMC: %&ﬁplementar)

aci ds. % ﬁaégucleotlde will typically refer

ntfdl'ere a“zg@ FNEY Bl BE onpri sed of a i near strand of

t (Eale @y nwaiziceacid &(hh;ﬂﬂubkéﬁlNstﬁ@ichdé@&deﬁf&bd ATORNA or polypeptide. A gene can
fﬂ%’rﬁiﬁ@ ﬂlglﬁg The exact size will depend on many

fac ors, in turn depends on the ultimte '
cBrrlet PBAS Agfoubjsetrandsed msleweicid nidhuin comprishig tas Etrandd Y substantially
P8R Joflas 14 | nven ncl u
priners, pr gﬂg ¥ IM}%}\(&B%% ments. rle(?1VdI0 T cfelb('ﬁt@@m each of
othe “%Pﬁl’aﬁfélm‘( Beggs prgsems hya hah@pm cgfdleylnmlex erMLdeSx)e ,nucgmne& that form
vectors, plasmds, and the 25 like. .

13




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 ultinmately to the degradation of

messenger RNA of a targeted gene containing an

i deMd 2Befl*4es conpl ement ary sequence and ef f eetTushopossss

Sé ﬂ)z@@ﬁdnrbgn bd eltngioa r@%ﬂlﬁ:{coﬁiem)g&' &£h Qcﬁ%lgonm&ﬁge DALE | s | g)(h}age ‘duplex
guence codes for an RNA or pol ypéptid gene can

beN&;’ tehat o RINpET 8 PNANRNADUPFesorDRAnS N’(d]é]ﬂbls@a@ﬁ fdamAd. or an RNA-

' nD&AQﬂuﬁlnﬁéHnﬂmeﬁlr @&le@A GRITRE RNANGatdVO Strands of

i
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substantial |y | ementary pol ynucl eoti des hel d
t S%Plﬁé?“‘ﬂwas% é‘ o5t B ERAY AT Bo WD R4 REBNASdets 2 double

ogqanggaeo,mﬁml@{rent ary bases present in a base pair of
the dupl ex._ _Beca the nucleotides that form 13

VO
2O AT P SB35 e Bl epfidies In@gefsestranded molecul e
ebfIMeA oBRNA iy ehmekmd&oxbﬁs:eexwy & tHe X yidiho sugk eahd de

base h ase. ts to either a

oRvRS g GBS Sl Pt (Heh O iEnde (ds D), or
afokbided: D[\K\xc(tbapdleeqummmf dosdengd mtb rd@b&t amdar@alectaN&ference)
;tsquenge if V\gﬁxgqpl tg%g'%r\iﬁ%ss t§§n {: Elt co fc hgters% egcr g a<|>,q|u¥nce.

c biybridgaatient i Thr paiGogrpf selprantiadiy y«OINalmhemry d@lﬁemmqmaces @trands of -

S FRUSPES) OGP 263 s 8, BRI ERS vee
t Rereplerpenignotaperairs K éf aspepificairrd nqnorandppe atdracgigh pgfween two

h¥&ibdidhird Roijrucibbtidds EARERAERbedRYEY BRRRLONdI NG.
Conserved:” ‘A nucl eoti de sequence is conserved with

r duplertide ppaleg ph BEEICSE PEERItiRTsleplifledhat differy stugndldem 4 T. G, C,

| or 00 fsBureleightyy ik tothuBsBtuel 1Br tBndRMAGIucle AR e MRieic@Eid molecule.
t he presel ected i zation: The pairi ng

o SRR P e Ol B agr P R s o

( Séquaree Sodm‘g foxrmée@toe capeblel)f birdin@mpmmseedkdiigaid. or

ba p\?\tée%%u rfn t%x dJIr Bnh%epggs?ig:e ?otuxe egt?orrlltof %ﬁ\{}\p Y s dr %%g B% 2 Q erefore going

i fomond roaﬁdrom codwgsqﬁra@t «prdh tOb-‘étomnnRN\b

C G ERERL ;
conpetitiv gllwhep 85%[%%’1?%& géqhgﬁg'Nﬁlct ﬁg&&eﬁgﬂg « geqIuence franscription or read

puat, Fet @F’“}SW& iriadi rie 5 rdicrtion gioawthe Rer-cqgimefsepngl of the DNA or 5°-to 37-
St&r@%ﬂﬁl@ﬁ%ﬂieﬁﬁﬁ"ﬁaﬁsm{t G C or U butis

sufficiently simlar tg substitute for the_ normal
NP ARIPR A5 PE Arer Rofens dhatoingt Gagdp E0E gp amino piRidh DuiiRseag Gause

n liéihﬁiaﬁorﬁiﬂpfbt&ix@k’\‘nﬂ@sﬁ Teeselac gd ACOESRIA g A idoetddeo as a
%uence and c&uence coding for a receptor capable

nOPePRY PR O4PB&% %8t ed | gand. Upstream In the
d | Reﬁ«hﬁg Eﬁma PRosdutae squenbch(E cﬁhtrvemts noclectitie Eiislkts (codons) emploved in

t r an er e 0 f

eIOH oh> Ccraﬁlnﬁrgy 5] g%ca pcaan g%h ﬁtlon k&on codon.
Ddxmmt rAénrefetred b hem mﬂenngugaemesenpmm sequendradf DNA that is
di ;e cgpf@&toffﬁﬁl}d %gﬁgaﬁ B&gﬁﬁé Fi RRYA t%sc]fngn gt out, that

istr direction he
non- codi ng strand of the DNA or 5 - to 3 - direction

al Qois ba BN iR aHkdnPt -

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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. fromthree %Fpul ations, henophilia patren

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

an am no acid, but instead cause 25 term nati on of

protein synthesis. They are UAG UAA and UGA and are

also referred to as a nonsense or termni nation codon.
Readighgysfiane: Particul ar sequence of contiguous
nucleot | de tri pl ets (codons) enployed in traRST/HSZRH35284
The mfatmnnsgbaﬁqdmhediqu@ndshan ruthesibtagais a@sﬁmﬁléd \Hﬂﬁa pomt mutaiion
tHADSLRLLESR) INhd hiRblR S99 easd e

(B as an inter ven%ng @eageasgﬂ@éﬂas Eerrfg%@éé‘as e%uenceétqrbué'r‘?ﬁ‘édeé’f)m“on
[é?\hAS’HSa%13§7§931§3$9}YN?+1640[7% 2ePIS8d2 lidnt 1, RASZDLR131025 163961,

OBy, ilh@?9ﬁ'ﬂ@h988|‘4‘i~5655%§§659‘3t o 2130488 Ofn k3Gl gl ng

the I nvention present 1nvehtion pr OVI es a novet
Y- Ao 09gr>- &@E@rﬂ?ﬁﬁ) Hrveieh ¢uspdes(tiedumete@syb gepe.
SHiAd ﬁ%rﬁ@@dl@lds@sl tﬁ@reﬁ%&f“a‘ sﬁlH§QhM&eBt1ﬁe%§)b]§1 a%gxﬁ%x Eu%éectéreswtant or

|nfect|on y a | avi VIFUS partlcu arﬁ: ep atit
ad

TR SHESP dﬂ@ﬁ@f@owﬁv%ﬂ%ﬁms@mmc Sheribd: olvmfied genetic
hragstethne tat d&ﬁleﬂﬂh&%@déﬂélm kbl SEHE gERst ShAMmEinl 1 2°-57-
at ed oi nt_mytation (base substitution)
T SHRPRE IR O b By Heberg SR B Sediae s asistance o
e s Bty o S AL ASID s O
R3S oSt ey oY A0 EteeS DR gied SsBBeS HOS) bit who did mo
2456 63 BifagfionGe db@mcntﬁcbmehsde&aloﬁmbm of MELOIR To/the Jitus ((RERCV

:%{/02% Qr% SI sc %13%2& 9%5?“%@&6@0@ Sug J]‘f"f?‘é"(‘mvert to HCV

i RRst ¢ fGagsng epniobiubienis Wt resuibiee fbm thlespwmamns bemophilia patients

< WM . |t
Slﬁ% ga%aﬁaév\% eméﬁ @at]mﬂlg ﬁagiﬁgfﬁelx%gm%%awy; %glﬁgqf%ﬁwesam Fance: and

mgtegine g ‘Fﬁé?mfééﬁ‘?fsé?m% Hetwppligafdctonal ef f ect. Several
geﬂe b Ceohtdd] aEﬂierH&s Hl'ﬁerte@ Set\2ee5n5he n&ﬁdpgi@i@ %%{J%I'o%ps and were based

nt hetdase r e.identi ({)
X TORIFIERRP %?Ié?l&f&wmm élglilegﬂ%w@ e pgd piy models
| qiefv elopadmy theﬂh&n&tsuﬂ}desdﬂ&d Geretts Gr ﬂﬁ&elﬁoﬁhﬂﬁ chﬁﬁﬁ&[, @bntrol subjects
ass |

36 tion an
ClieF S AR 3L BRI K R i s et S
t bbCPWV ttﬂtmg \ﬂa@ Sdecbtsmnre dogementedasi bﬁfng EC0vVasrosRative, having less than

d f. d
V?%Egﬁ&{n.gldcl&%otfgﬁosrga?gﬁég a \Seﬁ 8%:&: tra og%F tgagthst%ﬁEF January

sb?su7a¢qrg?°@w66§1§&n§wlﬁﬂr5e\mrsdqﬁmed 8l @csremdiﬂwesetopomviemése
PR lidgVBug dser VeR Mk B dRlmSHO BEY %er\gﬁ‘eégnvtg z % 1%1%9@(1 drugs for

VR SRAPATE Yeis-ians BayingsTraTitsi B g amemingae ortaiesitipiabrisk behaviors.
pAﬂdﬁcﬁHaSndin@lﬁ]vM:hdMﬁ a@ndamgroagg&ﬁgesa&@keﬁ Bl Bdds Q&h%&lﬂer IDU.
u%lﬁotrn %fr[l e Seat t | mébro olitan req%ésn Case and

%\léﬁf AP BHROPHFioR P 86 b et (ean Frappper i1 the study.
amecnaubfgmmpd; cctamdl Sl mkm @gffﬁhnheu g@en@mh ﬂealegcf%aaqx% ©& Patent
G U R L AN AR T
d@@&mt@;b(dcamf)el n. For the hermphl l'ia popul ati on,
C - nted.to be.seraqpositive
£ R B o M s IR B BebiR o SR el e
| wfrstien BYQjved derskingjion @%E@@dl@uﬁag@ei s‘&pmxmaubbﬁo eeidided gams involved
Dyl b6 R0BOAkEN Cvirdl VI N8R BR0 RIGRLIQT I e, an

clotting factaor, and having recei vi}g{Ig concen

CASBELS H Per BRI E BT g P 2y, ®I Ay iralreRPose, @@nﬂtlmgrlrogatcd Candidaie
injecting drug users were defined as docunented 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

behavi ors i nclude the sharing of syringes, cookers, or
cot WOFE YK another IDU. In one particul ar Talibsegeaps2sd

RRA vk RieRbld GRGES 2B Ebnftdls I RLiR OhS pOMRKBask &Mgg_loh % amplify
t he st ud%D Sel ecti on .of case and contr ol subj ects was

DEEFGPIEN  EUB fiEEgonyc HVAE sasbsHReF PR grogucpip@rsendidare genes

Apgat bdqaénbmn@&lyMZg Bufematad, mlgxoxte&end@%@sléh BNAGBq@hQHPSd an ABI3730

at-risk affected (" control’s" ) and at-risk 30

RS Y ases” ). The present inventive approach

t Gerieemthiionk wgreg@nﬁm al d)lcgra;sdeaglsw e}n&teﬁd: gahd (O AS1) that either

r S|stan&§b uwan &ftlon nvod ég tEelectlon of

cant dat eryEed: reﬁ’rgg ﬁ‘ﬁkyeﬁssi}méﬁ At rgetee o HCY

| nfeotione dhe baae subptabtiobs aveli dalgtions than eonsmhtb tbsmrnimans stk Biedwn in
.opaga it hin t cel | i-nterfer

glEnl %9' gsbgrg Llogpe %fﬂ‘e dl@ma%ene ¢ r(rjrfA% Elé T P ean?j' tkfeﬁgeseme ‘of one or

amoiewf ﬁlaknutaesrpwlﬁ@e prevest mventioe deuwgﬁt@d SEQah N b7 end SEWD

2 n

A s K] R QSR HE R A BN Stz o

regeiniesiot o anplify target sequences from the genomic

D%u%o@mnubﬁe@b%&al hﬁ%ﬁg Q%sﬁanighgmucm%ed@}\& B6RESs (SEQ

were sequenced directly using automated

f IRYPESCEHSEQIRIL S DRIN: ¥ Grrapriativall prefersf] foap therage-control
ag&ﬁ'@pﬁa& dats %ﬂHﬁEﬁ)@&atlo'i I\@cﬁlﬁiﬁdﬁ kBiHodd ds RRSWrME ftdse sk111ed in the art

f | eg's a &‘?g IBI% ﬁ l at §7r7a%(§‘9téﬂ %&%ﬁgen grp gnbraces bgth the use

s bg;ﬁe ﬁ)ﬂl@ﬁigf: bfyOﬁSleﬁﬁlhtaine ﬁ)r (n@l&tyﬁc ) ysidhd Wellla e S @61EAbSER of

HﬁX[Sl Im'?xf;a 10}15 f(o)rncom q ona Se vseu%%ct:el E Ut | OI’tIIS agld defl AN OI’]S
GO O S P R e S A P A B s — PR LR oA YR O Befghr &

1 segiizpticarnt hipim’tms ofl haflery@bserevith the' @k3adRontral goups identify
PLOAUGRd: Péénéuﬁla? pBLAET Gtk %g@fd BRal %smt lof suQ;ePE\g e SEQ

mut at1 ons of the pr esent 1 nventl on ent |
| B 9geilustatiyp exaseb haplotypenier SPmmued. corqrpr@@@ Plpzlitignaf tig@AS]
1Rk BbRBaatindd s SBAID MENEhAeh b@d%mq@de 50veEld ﬂ%%wpes are identified

resistance to viral infection opul ati on an ect
pé\‘i‘ BhtusrsREpIC 3Ry BT PEBHHP &Y Y ﬂauf% Thg dedaitign of th%seéﬂéowes is
| shewndh FROR 4( ’SEQon{nEanQ)Ibtyﬁesa(ﬁﬂéntﬁﬁ@ad A NGNS FrAPS) are ddefitified that

conput ati ona erre m.the case-c

C Sy e Bl By Sk b SR R b g pitibrium,
apakinQty Wwith regnd® trﬁ:ldcd:dr&dcel df hbfietygehbmadygtéin eefpopul atin OF urther
Sl at ki n. I Bi.ol .. Evol 921-927. 199 . T )
eSS in BBl nufk bonuhRaa B fimat by U par i e
Oag-edtralprimiie bapdotype preliaphothy givergenva bijdd wsorulsnomkbys apd herhig@ids. One
US8aiQfnaPd g&%%g@gnuﬁ%m%gtaksgaﬁcj 9 &hggfw-resm case
convenl en arative analysis of patterns

S ErRue dattis @ﬁmgflarwamlmoy plesreayel subzepts caryyre e bRt hepintyph are at

t RELsEA8 A1y AGWE: GANSHRY QFRHEAS ThOBADI wlowgysﬁkax%%aoe‘ arisen through a
particul ar potency with regard to viral résistance or

S fSEBISE PepEY qiirgrombigation ae%@wa}wwtgrnamg\p@metkfaww@al haplotype. The
haphbhyestyaF Suck evepl t&abie it tﬁé Mlmrmeaicbﬁes& d?fhaﬂl&% HAP3
OAS1 nutafions.identif Q ID NGO _2 through S
| BPHEETS BOSUER AT 55 Y ‘i%‘/%&% ‘étalPa@r%‘t‘YPﬁHeA&’ - Ip H‘%OPUlaﬁon
Capusity an respsee anrebugngtviral chpldbéd @it i@he, Biythik Btasaple, haplotype HAP3 is
anal ysis. The 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

r egfiodndsPaekpe occurrence of hapl otype honpzygotes in

t he po‘r)Jng’tZPon Further analysis of OAS 1 inPUHP$28Y435284
Hberenly wolelyPaedcomies airva apprecpmlmmipelannrmbm@tce that &batbmbmzeffects of
| 5G Liteot m&a@d br e;dat.i.n

di ver gence of ol d S%rd (%gh’g%% ho?ﬁ’cﬁeod%e gﬁﬁ‘é[a“on SEQID
E e %)ﬁ%leﬂﬁaﬁwetr)?é‘e‘\ (i dent i f| ed as HAP3) is

aﬂ&%@és&i %den%ﬁ ig nt)hﬁmﬂe@rb% 'ﬂ%tfgx@%du% 1ﬁ@{at{\%%'x§[] J&Q tNo% 1ag§hee present
grou in this particular population her e
s %"(lgn‘f?gpl‘ Vﬁ?fgu‘ﬁgfé“‘fﬁlﬁl‘%nﬂ%fﬁ%ﬂ?ﬂée @ﬁléhfatﬂom relevance and utility
Sd«f@;&ﬂhaﬂirl(ﬁ\lSh Yout 21084, 1h besdthePfiiukaMvd BEEHL 1 QD subg—tn'gthpo;l oF2G nucleotide

Fl oth/lgf cg rs to _have arisen through a
o BRABN BATaHE htradisiedrospe g‘?lfhatbﬁtﬁgﬂomoﬁnﬁenne to
t(hEmﬁen Ceipuiaiond] @Eﬂd&hyrpﬁ knd¥A€to 1RREHNI IR G 1@ bt i O gge%vn that
he consi d abIe occurrence o)

t S conbi E g Wb é
HEBPEES & 11 AP LI BRYY s e Piains arukiiobir Reweenieisd
dle\aeﬂmf:r itmttative teaartiplb alpd stnwﬁleoxh-uxas Al ﬁcteb@clieﬂ@rﬁ&ldl} i%ﬁdle%ﬂde in
espons O recur viral C enge
pr9§t§1.}10p1 S\EQ% I\ﬂ) % ﬁg'co exgle c?nsensP]s SBP(E&%,%I@IO ESfOT vféd w sixth exon
21@@:3\:51 1%@@“@@511 U@E@@ﬂﬁﬁ(}w Gtitnthe oplicy abieploditeyqRfition signal but

oG | : ion frequency that
o549 A DGR 0L A 0 SN i
Jberhiyies 2freeesbiftia thevfapatedrprotein ul&Jb swtdtelcsitt also ixleat éftebrive

BRI a4 i Bt eaéomwg@s ae&ﬁmsaya aumﬁm;w LGRS PENAs in

|nvent|on|s not limt ralve

3aditpr it N&meﬁ*gﬁ?drf'é%? %ﬁﬂ ISefPfrP@@WPP‘bmems nftbesa akpynative splice

Oﬁohﬁi‘ ard prbwidd ik ilcin@s X aﬂpﬂﬁ SukdAfiudagW é;igrnboa\§cﬂé3£ehl: Eﬁaﬂ sis are
Lgvance and utili ty of particular S1 : _

el
n%r? ?% In another illustrative exanple, the
skromitsioud Spbcnng)csr @A tmmc&n@atanﬁies wis@fidepehdfntbehBatel Bierebdise

Suber PR AN R bl o RiPhochl 80 B & iiplien gag mononucta

peetie|(FBM Gshiselered Fomuir eﬁdnlrda@mms H’IGRI anglysifof reeer@itiandeibed RNA
h%xg&ﬂcbé FOROAESE 'hX;ﬁo 'ﬁ E @ell%&gé A8 rhid 1133.1 a?etdQ%%A forms carrying .

osphaoryl ati on whéreas” cl ne woul
pﬁc&gﬁ;&%ﬂ@s Horpagption @EQHDaNQ ﬁlfe!slﬁt?ﬁ inj 4 thyl§ e of tresaipavrpint OASIR

t ﬁbﬁnsS vhsé OASLH @ﬁhse{pt Aiafis B GERALd HSphi@liy B FBLSA SRtsedS 4
in %&@&Kﬁs&) I\Ig 4 occurs in'the tonsensus .
sPIPEE Sreueh S5 IPHNO G a}sd’“’t"}ﬂﬁé igFigeR3exon in
Clllﬁselvanﬁﬁ DASSR s bithe QASI ga{eaﬁcﬁ&m{a@en&@%hrﬁbdﬁ vcﬁaﬁtg are
he splice accetoré{z nition signal but
preo EES L RrUE PR AN t&?}ﬁgql@gp‘}désc@@?ﬁ“lng BESE,Q@% N@n%ﬂ §88dD NO:
p2311 BEQ &Nt 25 8RB0 nﬁrm rmt SR KOy SEQED vy 26/ SFYBNG 26, SEQ

AR o hE05, SRR s 2 Siin, SER IS 3 o as

randior SEQ HENOr 4ig8be amgotng ovigpeptides, @itha kingly of plukalily Nghy®F referred to

o I ndi9 the franmeshifted exon
PR A e A A AR S ABEE R B

.scpflﬂileéér SERRIREYPERtElepis 1w Betiffer pRingrily esthBAcabeky5Bminus while

F&ﬁgehegathgingﬁg_{eﬁmnme,og;ggnpl es of genet| c analysis are
.ded bel ow. Prom scuous splicing of OAS 1

tIPa ingn;iyhe prodnciion of glicenaliverepssripte thenselvas the ASHR foyms of the gene
reverse 20 transcription of RNA derived from both

| ymphocyte cell |ines and peripheral bl ood nononucl 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 indicated RNA fornms carrying. A nucleotides
for mutation SEQID NO 4 resulted in a nultitude of
transcript variant OAS 1R forns. These QAS 1R

tr [ ariants are depicted graphically in Figure
5Aa§§36"é@}"é%d 25 conprise SEQ | D NO 36 t hr ougRCEES {35284

I\llﬁhthTSO amtgnr gvaboligsih speviffei sgdufe?e&ont@he ﬁsﬁchézﬁ lEx&mph@ﬁ)hiﬁers) that
n correspondi transcrl

VR 4R e e ke e ™ RO Gy et ot use
pbfiyme pldlidelvdoofsibgtdang of fhe BEQtinPpid@dins20hescsSkfan DANDRR forms of

D i D NGO 23. .SEQ.| D.NQ,._24, g
e R Pge mbfiglsp Bty sl gr SO e p ! DaliEiy R resuling
28otei@EOhaspsinidin theSE@ il EppNOI B2thatSE@EaAsE) N daRb or 8&@rﬂoﬁlﬁcations
N%t uﬂ}@rox eIk a%ﬁgﬂy Etat%gt@ deRy :{}thé' of a-EP Iﬂ{c%zﬁg mfmt%n form may improve

pol ypepti des, €ither sing

rige eye amt-talral ReFfmaneg §f '@R% 1FOp paﬂe@yoThoébésﬁllliRn the art
PR tiRdvAR abﬁ&&z[t@ﬁﬁ@&%ﬁ@xﬁé thehch AN vfnﬁ@l{hw' ¢ ?Jecl%@ BXs1 Yrm may
t he foregoi ng pep tides is that th J)F

pa#?offﬁlpﬁowh? Wefq%leﬁn -veralrpaamanqeeqf oS msrPé\Iasq:Iongmymn@ses

t Wiered@digectR pidla ks R05dvhiked | e@éﬁ%:ﬁaﬁ%tatréa (Wéxeothm sneﬁlﬁc 0AS1
C&odugélon 0 alternatlve transcripts theénselves,

%?%Hwﬂqnh%neggﬁg q5} 0@@&6{)’51]1%9 D433 protein is one which is
P@’Eélﬁﬁﬂ@%%@@ by 8idal pF%jn(EN iBfuch @ﬁﬂ@h& ato pRMaL BB enzymatic activity of

t Spl
SREFLLE SRAUSHES SoRerLE (RUSD B XD SOl 85! pn i on

splc lofvereniymahs entivy pwlamcramgsthdma aciive fdng tmmw dwerd S&

digff: 864 NGe t] eyel ance of Lo |
ChFEETS: SR ELELD, O BRMDUIREEP) o o g o
QadymengesipeoteinyOrel o anorrod| ittfeyforlegaing inzcitaniems oy contribute to resistance to
PSd nﬁ”erc@dﬂsi‘@ﬂr&%l m\régt%n 15 &c@tiﬂ:rf?tgd 91 WE\I;]?F bg' &R l Jc{ﬂlg grtec%amsm of

proteins. Those skilled in the art appreci a
t PRPT plie disgloges "éﬁéqud'alﬁf’é@leeﬁ*deéf’h@lm@ﬂeﬁ ications that

[ Wlﬁ%ﬁtl(hhl&rﬁﬁﬂ; e ipYdvidés néeBBinhd df Yhe tRiknaf ¥ a4 L @ibbaabdyYateQntBerase

ecifi rotein for ove theé ovéra
201 B e P B GPOp LS oy P b icloses wiiy fo
p e hmymRﬂrhmascsms lahdaxtbvelprdtéits. Thése n6@NfdhKeESRcterized by the

ARS8 1 o BTl PR e agones ot o

i nphmﬂ@uctda@bwg r'Etleke momeliforwis oADASEr ©.AF IRa naxder ofi cdrkikes a level of
er.e s
Lo TR DALl Ml R i e
11§ gy e gusovimisesoyeilow feszpe'cnfs; mk@c\@b cndephah’m virus, Japanese
V‘éﬁc ishdr] 5L A0 encBi SRR %%@Xﬂ&t%%&m
protein is one which is sp CI |ca y targeted

Wr IP‘&“%F}PBF& Ry vires. Hisenviges iaelpbera sisus Bughin sigesydluy virus,

t b&viuyhetvirgs, a6d téKlyYsalilr for8R e SP Okl TEe GRS o%ﬁﬁn@e%o been
A furtn)r enmbodi nent ofﬁ&Fnon advanta%gd OAS1 protein

| SO PP RGPS PR S P DAL BPYHER EPeiga vis and

V\pit:dirnﬂ'ﬁrb\ﬁfell ammrmfefcmsmstahe rFaDfrelo® Wehdnifimudeflcdency v1rus 1 (HIV-
enz tlc activity (and henc

e over
GeCPieRH A vl Vet o5F Foen i eondepetion of OAS andior -
p@Ameanermad piot ehmsact@mner }ﬁditelml)lrae had bdem ehofvd kY@k AGtivation of OAS

IS 4 fance.to iral
PR ST BT a6 2680 Pl S B PLORG e o Prsrive oms or 0as
hoey evede Hy -1 Mergp@@&mﬁmmmd Ipawu@rm @ffecuacﬂnerqn . Ofiusf th&e OASIR
di scl osed vari ant pol ynucl eoti des or pol ypeptides. The
invention therefore provides rével fornms of 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.

ThegR BNl Or s of OAST, OASIR, confer on carriers-a

| evel ‘of resistance to the hepatitis C virusPayszoo4/035284

algmescit Q¥ Sd disPlased bipin sway chfed mditmge oubesno-flavivirteidfetitous agents

thgeBgS Vst Nile virus, dengue viruses, yellow fever

virus, tick-borne encephalltls virus, Japanese

eﬂt?e’&ﬁ%ﬂ‘ [nvprdioy plsqerovidgs noy GP%fxﬂelm@@étmaICthpzsmw (Parsiroglodyies) and
MAYG Vo \gBM I If8rhS of CRYBSKA b Whl,

I\ét::ﬁ ?LG4I I g-?” rdgs Banzi virus, | ICHzeSgﬁelg?%gM%f\%oagdeypepme
‘§1 Ip gengs 6 /PICAll Yepy Righly sonseriseshin plsely relatefh pramates, such as

ViiirtaSs, cmgm&e aiﬁy@ﬁﬂﬁbuﬁnﬁo&ﬁ&ﬂfxc@'érﬁ&%% 8AY] &l SbserlBE L&D the
potelns ve al so_been shown to be inportant in

& FRISET M PHRPEEY 108 AOPST Rt Rtparsessa gigkle Arsssypstitution within

s@mm &xoals (at larsiﬂESeq&ﬂﬁierﬁ% mmm\m NUS009®} 5|13 Glihuftbhand defined by
ure of human _| mmunodefi ci enc

F
PR RO ! G prltenlf ook P bt GLEr (A rabpepic
bané RNk B&qhmechrwrdmdeblbg ISEQdDmtSH ahd smmﬁoqﬂssmaﬁaﬁm
2G0rﬁ.§‘se alEou}g ts%\%rq% %%ﬁe bl Vdélie Q%l?cs?]tlesve%&gigg 'Eo?.kﬁlh%éé 2 éfﬁ 090 in

at’

alNT_ 0\@9'5565 Chraians ang ggf(‘ch/b]s’ SEQZBB‘(CY )54 B8it3e &pn b hes the acceptor

f ense nmechani ns an e an e fve
‘I‘HE%IA SEGHSReES @agRded) iy ey 620 BEOH0 NQISE06shGRBI2 Shhe

f QB SfuctRDr %e@hﬁﬁ;h&%@&d%ﬁﬁé Ea.rﬁﬁ%tsqggjvg to lgugisa\{}\gﬁ q@g]\gged in

T’E‘ these non-fl avivirus infectious aggnts

&utp e st Of thipe Frstsobied e i YA I Bspohpepsifies ceossssd higlilpepnserved

O;ﬁoljiﬂaﬁndé Réqipaez@g dfRamottmo@bay the SductiRting SHidn! &fﬂhe carboxyl-
Gorlallllta1 orlllaé forrrs of . OAS 1, each_of which | eads

to a nove STTARhPI-B: SfAhesq RoyPERtides coptampp pighe
geeresitsgreviduyiy |delad)dstyatmb Ye l‘ﬁqgiﬂédyfoﬁ@ﬂsmnyﬁﬁhnb Betwltp S8l Mimpanzees

d
S LTS 08 JATROS L BRESER S i o
berevimpe efiikese dibfinglebus fyeaiosglly. si@ir ppmaz egBnts biveided RIS bvidence
hﬂhﬂﬁﬂe cra?cloﬁ;f le\‘:ﬁmal%ﬁéﬁﬁ% 1éhgst HRS LroRASE. 1?{15{9:%5361%%1; L2

exon (at a site equiva
2%@2%%%8%%@@ Shailengen The feaiibet sittpasedes pesdesbym outright

SEQcAHInNOhe 5351 bgbept B Bpcted fURORIRH RO
p oélzuctn Tee chltpngieer?zee g% 1 gol ypegét%l de 1%&%Cgptvaﬁﬂltsm

SEHTBRE é%“séﬂe@f B0 CRservafipn et ruppaeses.guhile thy omjpotbepriggte known
56 Jbe EIBSEEBL it HLY infedioi,idb lhawe aala8PicROsEaDS rediil Ve IASS

p|r del etion. (at e site val ent
(58458 0 i st oy B 560 1 o b ofappling Borosi
d«e‘ﬂxepmzi:elh;kaﬁﬁ@nbﬂaNO 54) within exon 6 near the '
site at ;causes emat ure stop of
CEEERA 0ARPR LR el RO A EHEFR 55 YRR Fiangose muatons
palioning fs cayrg®pA by et@wewo@g\lﬁaclempg mvuhdiaahabmvcﬂﬁ@é #b1M(3n CFBNA

aﬂﬁn %Q o} g)ss{x\ptheﬁgnvmrsﬁ)ﬁ B?ﬁf\IAch l:IxNATJ})g tkre coxi%vgrsmg (Q’E %\f’é to double-

structure of he ch I Mpanzee and gorH

' ﬂ)ﬂbézﬂg 'tkﬁgcatﬁ?:@g %Xt%}e s% [F\E/?% ah%§h¥ Fgrglh%arggi aglgrpgbae a.n%i partial

Rt VN4 anqﬁta}?rﬁvﬁ cloging g \onelelgligdrin theagy wilbred@nizdsalt hf thése steps are

these n‘i‘(ﬁ&ﬁﬁr blblok@al Eﬂ@} s mr%%& 198{1%%'!‘ 9§§Vmse lraxtlscnptase

po(,%eee erved e tide seguences th
@5°?t}?nt°h éﬂt)mr gadirgal cHleliftrary fconstruction
the car boxyl - term nal tail. The comon am no-term nal

portion of these pol ypeptides!€ontains all of the
el ements previously denonstrated to be.required for
OAS1 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

y primate variants provides further evidence that the
carboxy-term nal portions of longer OAS 1 forns are
unngé’é% S4t%%%or even di sadvantagi ng i n survi vPEERUSEM4LIS28S

clha lsér&’lﬁgl@ s»; sa'mni aotdiziah. aNiOABRZEE5 &&&ﬁ;@cﬁﬁcr@rﬂaye recovered

tri fthe S eas_ o
e catEH R b Dy T e SRR Rt 6 g prgms qepiny ane
.18 Sdehtiframsadidsion:0 m;uetcemtffemmeb reldti@e © bﬁEFty}&I i on that

[ V\/n t he nly othe
SRLDBRERE fene afifie RS e B TR on Pl g
| prbreecties ofthe eblamng\ieﬁslanmmmherdharcaﬁﬁerces ineR Ny stability between
iral ance ndth a
PEEARRE CASRIROC ol botb ) BlusiBAURNET AN, LARaBESE0R Sabity
Hactrivaeed ehd QBRI edgAnpwn edsewerd:hfdmg ﬁﬂmmarslubqp@:w@mem

onin is
B ol ey St bAGR Glithh nflBuiar tilodd, M 19,
| AHS1 R mutahgns n% pgct wectyn rRAgance bidm(hfefmgéhmg!{lanss afthe OASI

e CRIMEEWI B RbredNA ot OAS 1s%lﬁilcédtb§' iR ééa%npzfnd during
t o doubl e- stranded suitabl e for cloning.

oﬁel iéchne T he QASHR algles mgy|cpniedeitpire e vira) queefonm constitutive

SEQRSsiA, Bver-eRidskiBg oNBth@ Gitkepiilall e1pp@hie@ | ScRBal MR are used to
O her net hods lncl de the use of reverse u%ﬂanscrl pt ase

luaie SRR CEPTERSP Y &Pfjp‘f" JHoMCReTIEAn 8 Vi gg) Theggymethods
t fnahidet ¢xpresdionaidbbartdynavsys, Bionisd hydtifdiodtod, 9Ia\ziﬁa.n® and others. Samples
R RETL R0 QJRR Y OB SR B s
de®sonutieal hdlse Geneagexpressendv@npdred betoen piatueefidm OASER edrers and
RSPl Yy 610880085 B3 SEUSDES LI R SYILLL By o
d pHdnop sHE RS PrevreRiadye cﬁerwddmylp@d Wmméqrfemsi'b@ Igesh ef expression

Myt @AL QOR1FR MRk iR G erdngsdusti 1S @orﬁ;ﬁreﬂ ltJ»ahd tyraé 9&&& OB aRMher

rmdlfd¥ t he 5pro erties of the result (l:j
YT PEFIEH B0 F SPRACE TR BT Pilydusetrwé dys OASI

C @érie iefvanatd hhariQAS1Re @IAJseR @ftabl o v&@mww@rsm BadsyiMed in the

jects are eval uate tability. val uat ed

2 8 AT TR eI Shy e e R S ey etiods o
aohlisrapd uaed\bletrathaterOMﬂyibgendregahﬂcmn These constitute
rou I |.0 QASIR mut at i
m%rllge récg/t%ltcﬁ%gé fo Fagﬁ@@i# és%ann?cé,?tﬁs &¥a ¢ C?Df‘yl g.ctufehrec m%mant QASIR
r egltﬁuatqsmgl ayfof & Ivemi@@ASf differeny dnewn dmrcswnlqtmm siy$tets. In one
e i - oloss
¢ EBLERALO0 Bl offelcl s ORIR DRAHE Bty s GhER R ioiosicn
almetlodsintygyy Lacheiekia qOé S¥RFessin. Eeotas adipqenf] to pmendiops tagthat contains a

t Qécfab&g:@ oEINA ehdikd oV Epolhiddiice %bl%bpn&V %e F%&ﬁﬁﬁﬁt ABteinQe then
ot her di sregul at ‘ed expression. Several nethods are

ugé'aﬁqdémme@ﬁélre@é‘elé C(delﬁeteé RHPSEEReRHizeh mefalabaniychmmapaphy or

| Rtnghf ﬂEtﬁ(SH (Une‘éhﬂélﬂ in $elabthi@tdcOihize TAEHE e ARG Yifferent expression

i ncl ude sj on cr oarray anal ysis, Northern
SRR GRS PG Cro o B GOER G, gl e pespupot imied
ced y@ateadesfsm mstems Sd@BoKiOMDrdsQore RERS ChinB& HNSPRRE Sells, and
such as the peripheral bl ood nononucl ear cells. Gene

ex ssion is conpared between tissues from OAS1R

C &ompetasonalaethale are o td ©Wegify $hort pereide seg odhic eseiim OAS 1R proteins that
peri pheral bl ood nononucl ear cells are collected from
carriers and non carriers, prmpagated in culture, and
stinmulated with interferon. The | evel of expression
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of OAS 1R 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 OAS | gene is
evalyw@b@ghabfs carriers of the OAS 1R nutations versus
non-carriers. As one skilled in the art can PCT/US2004/035284
appaed dyiaguishihse otteins Gt wibk tyorBASF proices uampus computat10na1
EXREbs rssm&&dmédaawmﬂ oR1 e e
used to eval uat e N g%vgﬁggzgg%at%agr?g p?pﬁg © $i5gRqn. These
c BP@PWP“%&WC@@%FQG Seguericesrpag be mtmmf@rumesing e FMOC peptide
menid{eas e ey eCahr o BR: ied 20mP Er@);vﬁl' r%glﬂ% | tgzg Y are

of a nunber of different known expression c

s VYRGS chamcab s thogighamikesirineshort polypenipiss ssaorfing are Wed

| R@ENA is cl oned by standard nol ecul ar bi ol ogi cal
mge%@ds i nt 0 Escherichia coli E))r essi on vector

ad B AtERs 5?1 BF?B‘B@“%@“’RCH’&’EO%@H ASHR ene cadgesige develop

ofantMeind:hﬂbgo fray gedte poliyhiaS ohelinRd RohY BRI enidd Bere are
reconbi na t %‘“ﬁ‘]&[’]‘?ylrﬂ??ﬁ%hen urified from Escherl chi a

c oPmer?uys énéa es qPmen vmﬁqhe gqepf lﬁ}llpyle different host
C rgomet:ogiepity, oo 186ncilsii¢ @fbodiidin d smANencat (1 4088icioBrams) of

t BeLAn ni there are di.fferent

e>li(l pr esg‘eicééﬂnlﬂ)‘JmmE glioge%lsls zlanﬁ% E(Sj&sbtcu%%ﬁo\l%y ]Pf’?égab@ ohley) Lerpnd JVhite
p&ebfity wite enbprginera similpr plaitiesinjected buedi segerd) tonho s obdtrd. Gehbbit
t Q OVI L U X si on,

T A hen RIS DB TR w0 B PG BB Alines
o@#&@‘a‘ﬁo?mp thed mEwaging peieised be golieetech tASfoyie sldmmnn the art will
PeRbile, SE aREBEs dah QOIS

D007 040458 PoE a0/ 0352%451% 1%%%‘55172 “I‘Ela}m“% °a‘s‘ﬁld otber

t RERERISTYy SERidA Erapmesty aridesguiteg goveRs12 w@meqdmcsdevw intibedies

c @Imaiﬁt &l tho0A 1R pRte) tihe A0S RBTBF KdtRinbocRYA kb BRyRional antibodies

ackages can be sed for pti de sel ect’i on.
TR SR G By B Farciomrrinul e Sekydeme e lgpecretng
b@penﬂn ubastopeleativsian hoOAFNOropp it casydédd B ktndard molecular
Qﬁﬂl [y or simlar nmethod. One skilled in the art
Wi ecogni ze that there are 5 nunerous chenical
mekergies prsparerasidhzesbed ahgresobd uspcbﬂo;dpempmdgsosamanms 5}
t QvaAluafhPRs o |
r econbi nan%r@%?%%g?ﬁsgﬂ%?&mgws&gr&%&ggﬁ@g glgsr?e §%aﬁlsms In
t GAUBRREAIBYR CARYS pEREs crpeeinled immundyrientyeeys pancbd developed using

/-\‘@uﬂibﬁ r&krhhhﬁﬁ OAB1R bevtdistandlebift SABENEAE oraérhgﬁffec%gse proteins in
mer ous ?11‘3 for. anti body devel opment 1 nvo

}émﬂ“ssém@r QS¢S &7 based to Iéldé‘iegmr@me or absence of
ad]AmRIpto&,ms@ﬁ the ulssm&d)ﬂ arfibrd & fon RAHIOH b MBOLbov@d S8ed penetic
k‘lﬁ L ( 150 micrograns) of purified reconbi nant
pro efnis injected subcutaneously into the backs of
Newtixtdak Hnnhréﬂvustdescnmbbmtcmmﬂid’be&l&&i&@ﬁﬁﬁjﬂha@b OLK & proteins from

ver al hs as. boost ers.
PR ol R BRIk SR R Bt eredosags amibodies
t epusidrngiye maeieing frend hiig @ cethr ardftﬂssuns tly oyeibbdifent, antibodies can be
aﬂéehmgﬁ(mﬁ SifitaBod rotein c ,
col | ected # IIgr?eo S&IDE]F.SG(I}{SI n {N r@ﬂgg}og “‘Zf"fh 308 antibody
r EPBFNTFE, Dr%‘?”ﬁﬂ diisrretiod daebles fhelsencemmtiont and dethed @ypluation of mutant

aU)WSlDE giotetns | Murh @bus RS Sthod Q@t‘tlSOlﬁHg HQLISE 5 oy WASslrﬁsar
e fragments as described above can aﬂ S0 be -used

%ﬂ“‘&b BT e atega Ry - R{TRity ghrphaogmigy, hiehmressuzs Fquid
The devel opment of both nonocl onal and pol ycl onal
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 nmonocl onal antibodies to the OAS IR proteins
can be carried out by standard nol ecul ar 20

techni ques. Anti bodi es prepared as descri bed above can
be W&eHH¢4¥evel op di agnostic nmet hods for evatuesng3s2s:
t c . t

o ratERpRE Sl ARTRNGE, Blarbitr R A gy
t%@@ﬁﬁﬁﬂpdﬁéﬁﬁmﬁnzyne | i nked i munosorbent assays can

o deR hRRREs HSihd Mﬁéédn@@&é&%p@mﬁ@ﬂﬁ ,
rgtel ns and spesm 'f;0I c ar§t| bodi es 1 n or de[?tgt%gmé%conc}m tertiary,

t‘H’ééléatiiP‘Bi’ BOHE SRty Riptgemmic Susthors ary plasswsediio gyente the impact of

e ARt EuGEashs BEthy %@sﬁi—uﬁﬂla\ﬁaﬁaﬂ %ﬁﬁcﬁthﬁ oPthEOBR oot There are many
bsence gngDMSlR proteins in the tissues Of carriers

WHBASLEROF ET8s I giont! FReddisEings HARiptPip diglugws atorqase cleavage,
ngma,t;ymrms, phégphéREHE smm&p&&adma& sRB&KiED BAuRARR ¥EmBIRN

al so o purif 1R protelnsfrom
e S5 Bk b et P host Be e ot gy proten
nﬁtuhmfésS BcRanh ttitlitendnos M@n@m&dobﬂdﬂm is @%@d todrobe differences

pur| gnat | Ve, ot ej ns, %{r s an
ki S8cne Sdf manf‘trllc es c}éPr? L RS aﬁa O R roteins

[ thnﬁgmoea:tp pmhattnabwvl@)qgfeadaomamtSe imeinging magodsdorgenatagdhe activity

h I
TR U B ) 030 O LA B A o e

eéapwéqﬂeﬁmdhe W%mwcog@ﬁ@@m@mmrmmﬁmmto tiss gipivewch and

MRieRO& ol dafa mt%}e@aglblpgf rEddfs leﬁtb'e \éﬁpfo@efd%%?th %éﬁﬁd@&% intended to

avai | abl e i ncl udi ng col um_ chr onat ogr aphy I nit

che @P}a@f@g‘r BIptiyine iR e Qe metepds t%r dgrermip g protein P A— by

29:95&11%&42:& Pl alRddidR 4k 03pRP4. chr omat ogr aphy,
s ti -out, di a}éﬁg?wdele trophoresis, isoelectric

sﬁp §‘°S°8P¥ Ni:la m&é land ‘febPFtW%i’ﬁ FuphEdgvild-type OAS

Ppmteawnﬁ'm metbhd cs banedisediuhe sewcmhuaﬁfe:rehl%a ae¥tlesd didrences in the
n.secondar a nd,. . .

o2 ERAMbAL bR 0a I EAR Mhront BbLhAbedim@R Srais appoach, e
amalg-typs WS prrataim hngdapwsant @ésmpmumscﬂte Bri@ASidR b atpedpisral blood
O%O‘i]&}ﬁcﬂﬁ%kust&lﬁg sﬁeaaf'maéﬁﬁﬂp Al et R Blesd difis @88 siimulated
pro eln. There are nman nown pOSSIqb
pd\gtifurtt?rm apdessRlpd %bﬁ 0} axder fopinereaso expregtiant ety OAS proteins. Purified

fdtmlafmgs@@ QBB §hebiie BNRARs (e. 8 lnY5RS ¥hPdvhi@fed using mass
Ehoryl ation, suI fation, the addition of chem cal

amey. AR willed ighe il Tecogpige. pRBY liepiative mneghndsrean also be

maﬁéao ahik vaeﬁlbﬁ Emmﬂﬂes&%@ﬂﬂﬁfoﬁalﬁﬁ&nz&ﬁé nb@B6dé. PEOhRAde, either
struct ur. e%ci) net [ ona

S b 36 e epP R (BB (R o aer st iobigatiog (P mass
S emxotnatastyc Actbods eart bearssd. ﬂmmmulreankbetp&&eﬁcdmr b He)bﬁ@led with the
OASl otel ns a ations

t PR t 'oha e} AT e e gﬁol%orés&ﬁ Pt aE)almm °€°%/‘E‘?"t£8f° eénsr?éfu%lffg‘atm to
f cpmprvizgheied pragurifiveticec tMass dpyctroafetry um}ﬂlslo baadupid tvith the use of peptide

o {
(PPROR g Rl oty B SR B H Bt op
r enodEshton, supiypphopioiaayor gydesyiatert, p@n@o beprobidsy coupling mass
ap cgéﬁéﬁﬁﬂ% thd Wk hp%ofls%equ&l@:?is g\% ap\;n(:t"& tﬁ%&og’\qasgi and phosphatases.

results can be enpl oyed ese nethods are

i itlle doeP PHOAS 50 priopitren 4 Rapplibis prliergion hi s

| AENtid Qive LXRE@Fam¥E bOf Staif RS ﬂgﬁﬁﬁf&‘“ Qb 1 Ql Bl affect enzyme
structure by crystallization and X-ray diffraction

are enpl oyed. 29
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alegeripg r%ffermcfsrl@

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
posiyvd Jogsdsat 1 onal nodi fications of proteins. on

typi cal err‘godi_ ment of this approach, the 20 \MPFHL?@V}.’J“@B“Z"“
QASityp KFPER mehoy arpyseirie e@&@lﬂnpvf@p@f MEASA Renpationd éreeramer
o O A 1R ARG Aprbh A8y FRNORYEL A Gl S i i
one of the methods described above ese cell& can
sherfpmedteerdenii spaie REEHPSSER comples ﬁ@m Hebeht eddloycell ciilire, or

O SSEctlPeell S L AP RsEMES £ PO GAS IR efh%%oﬂﬁ?{te@ lcAlPthen be evaluated
Purified proteins are digested with ecl

p?yc&eb%{gfggvaéw@ or ¢y sgwﬁaw%ﬁ&mwah%t@ef @55 el ke to those skilled
sip@tanometry. As one skilled in the art will

recogni ze, alternative nmethods can also be 25 .
GRS e RO Pt Co P ES o Haedat e PBRY contins o

aletien with smmmahdmﬂigy tdthe BHBI ﬁbﬁiﬁhﬁ @f thebéiPhmily. This domain may be

mat ri x gl st ed r de 0 [ onl ion (MALDI
o UgHa r 08 p}o&? f bggﬁe z‘té‘icf g‘le)mvﬁ‘éé% 5’%‘%%&6? frgtibpiies can be
n@tmt@d@la@@morble corsgekes Emlhhg ﬂmsm)ﬂeil PREEISS ﬁmemwpwces as

I of .t wo-.di nS| 0
cFEunBo AP ot blleled B S Yl LD SRR D sqppea
anembanpefithednteracting oommiexh éivtsi oar bpprebedimsing ngadrow metHvlisacluding
SHR e . -0 N
i SR Yand )PS0 0% pR, G pRlsbli U B 80 R wipe i
g)é Aottt piOHS sermnlexen i veitd-typrend OASIR extracts will
I’TQQJ Hel v @ldiQin As SHERIRS uﬂt@ﬁ‘p\b@rr}fécgﬁﬁp ﬂxe%resclubed methods are only a few

g cosyl ation, can also be prob cou

HeLEgTermohe tgsn b bip e B, M@Ellfb 0 et intracting
Slbk6‘&1na81 tié OAS PrylaS Wdasies! aiktho@ 188t A58 %ot linfleh tPbhage display

t ar.e onsidered as part of this
a%lgiﬁf136 PveaS% RmP tgc fve as a tetranmer, and

nmut at |Q>$le i hwtwn rtcntne:rattemél hep4titis Selifus WSS ﬁﬂoﬁaﬁn @aguahif Gt al,, J.

e 0 P 04/0 284 _activit

e ol B 1004 o el oui B0 bRl P B ipebrror
1Rl taPASherogns thetdogntinterattovithathe RS A Brofein, whérein ¢ie, proteins are

| PATARERIE 61 tRd ﬁr@eﬁt%eﬂﬂ&h&x&%&d @9 901?%' 0 0(1%? §hd présent invention,

anti bodies_is perfornmed in order
OPBIFTASY RROShPralkd ey phefapart effASleby OASE eqﬂtfmwmdw eontaining

Ofit leakt B a6 bed (e Phkdsent BNt XY BESI ﬁ%béieou%%a%n% 1E53ne

Th b | uated 5
T PR R R N

am;‘.’ﬂmeﬁdn, deltfnmmortaddlﬁchﬁﬂ&rﬁkblh&lﬁgjto NI3Al f@eifl i alt@é@or]prwted |
con er | ra resi st an nt.er Ctl an,. .\W
pr ot ei n%/ 88 VY ‘W% aiwascu‘él BIH“%/\XE“? Ffm“ral activity of

sintegfetonr Fhis hmumdﬂ @g‘.ym;' o it b dﬁhﬁl mlxnmmli)nmpfembiitai Wigdninderferon

of s TS TR B (o B0l it R afip bR 0as:
aPrlyhodeedTR iy ¢ -linked gligyadenylaten [vebich aptr‘@tedamscclo rpli@xesngle
| eheQhen FaGA i AP 'E%dﬁlo%%r\fs”sﬁ% BA%REL bIPIEbacé’v% ChEreby

as__di scussed above. These conpl exes can
e\PHIP{RE QHPTBYPRS heafaisada o peftyitess ithet wepld @tb%ﬂ”@? &ead tpeighmcson of the
ofirdl R&iA. Nt eracting conplex. Gels can be probed using

nuner oéiﬁwpge?ﬁ@ws i.ncluding Western blotting, and

novel FPYFEI PO RS A FRenLeRhon 1S moglaihe Bingipgiof NS5A to OAST is
identified using peptide sequenm ng. Differences in

the content of OAS conpl exes PA wild-type and OAS 1R
extracts will 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

yea 2%()/%4(9 brid nmethods. OAS1 is known to interact

wi t I hepatitis C virus NS 5A protein (Taguchi PCHUS20p 035284
akaongistdnt witR @ mGee¢l .in Which nuta®B fQ&hR 0P68S 1 %MNSSAW&chﬁ)gﬁnd inhibition

b ni s h tiaon th

R A L R S B L e
NSHAstpr ote ihe,clinhe resils debeib@t lotr@i, B perasrecarrPak vl Atmuei@sn 1s
of. ] t e u t i des
ofeshpE CHERL AT - s S R P 0B S Bea v
byhimpinzese ay élﬁqhmﬂ gboyf, n@ASlude bipfingIAINIS fpml o m‘lrae @tolteﬁie&nd
C @Rt NiohGhe Rberd ol B ORG Y Bt agrnpasa%ee%}@l RLERE e mutation may
i nvention, by QAST pol ynucl ot aving a east
25 9T SESFSOFesty a{ﬁﬁ@ tedunding site gf OAS! andISHk. byoﬂ@&@i% the mutatlon
P&Hay B h SRt destese BaMitRGcakl b&rﬁﬁ@tsnp B BAIE: co onal change such

substitution, deletion or dition wherein

NEBibinding af OAS] o NP4 Fé‘apﬂéied’pﬁlw@rw EU’VGDWQSSA pr ot e| n

may exgebindinP bobAgi ﬁ)@\hSS@LGIx h?hisi/ol@call}r‘ﬂidkfial‘hbl@ﬁicélf}?elevant manner
atl%qlral,CtIVIt i nter eron This antivir

FEROYISeS R O s RO (Bey7 Pt B wpRsrEiat o daletion or
| raﬂ(ﬁﬂicfn&ﬂi S0AST pdithsit@Rie GADbibloghll Aictiyn bithd daBoded @&S[lﬁl%tem
%bm%m allsg:atsor such as .doubl st r glirnded RNA. OAS 1

30

Iuyrrer RYP P homee kgova in PR SAERY Bytagt Limiting
\Mmetkhd amthlava:tsenﬂa&las FaguchioT.ck ela(\IeGau ﬁgblesmssaﬁgiauoﬁl\mzl,a cells are
[ ' can bi t
|?1§J’Sg?gt VIity, t‘ﬁlere Hﬁ]gom in O&Egré %NﬁgAfIHieHA'tagg ed
ca¥ddBy @ﬁSémWWKanede tsmantxﬂmﬂldw@tdmgtwtrsenqeem nduding OAS1
d %ﬁ&ﬁ&ﬁbg sPike anahtg%f o&&s‘i aly d?m pdﬁhﬁmﬁga . Lt# \é%%&%%ﬂmon in

ng 0

IS not epen dent on_this nodel

@ng regign, apdfyr W&%ﬂw}m@mm@mwém 852 gupstitution,
C Qi@l&hcﬁlto@ Bdditehnt A RS- zﬂi&ﬁﬁbpﬂxaﬁb inklio&tibn e Rtdths i 21 B0, thOPMs are

av.oi | nh bition and are thereby
aB’f*’éhe? g“gg FP%CGB E&“&eﬂ g)Fﬁ‘éP IR FHRETPUR Srmiye Vitesitathigee-
A'EEthllgafbd Se;ﬂ:hm_@agi&&&s, which ﬁlﬂllr&ieﬁﬂﬁnﬂgﬂGSh‘-tﬁé'gEd Priotelis C@bmplexes of GST-
res es a per. rr a .o
e S R H e R B oo B B SRR R o i fentotis
Vil¥its. HDSFIM'M ehtypody. hiéartafiens @atﬂedmamdrmmﬁde@tksg othasse &8 éd
b){mﬁw&ﬂj Glctras BEABLL é: llﬁ’ﬁ@@oxﬁgﬁ’ Xﬁhe ent d;n\ue?lﬁon tbgmam variable

bi ndi ng by NS or other_ viral proteln
alis o bprsmveldpmngm ethe plpikity e e P ASH pcdﬁepmprambeamde to carry out

V'oﬁ@inol%kl@a@l?@a&%m a-EH@ityrﬂJé @Ie'bgﬁhﬂmya hépgutﬁ%oﬁﬂ@m kn?wn to be

di rect| fect the binding site
otm%ffcuzéfafgé@e ey /f g vingsrio repligpte g thyhosy) is phiectivel) tested wsing these
f ra@sﬁyst loer 52 idicihs Bt Beliypetiads it ddibk bie @IS Adare suitable canmdates as
gege%r mati onal change such that binding of OAS 1 t
PSPPI t ed, sl owed, or prevented. 10 The

biTdiOAg1 pfotemsrejentmdsl&asa&tdmn membmtsmh QYATR tdtcyolagedienvlate
t herefore

thoI agical l.y rel.evant . nner

o BT %EH e\ges'ct es%éjﬂ TS 4E SUaTPRg oraals PR a Vs Of%‘géése@zvmes These
Mubegtiodoars erd}éb}@dﬂ@dﬁt@ﬁllﬂtﬂ&@dffﬂt@@f QA8 larmlmﬁcfsilxs on the activity of the
RVHEREEL R0 B BLPLACLER: HIBLERR flolditsD D08 cciviey
K reemive heasurefebyaquantifying @ﬂencem@armrmf y Pb@molamted |ATR mtp Rgjyadenylates.
nmet hod, such as descri bed by Taguchi, T. et al. (J.
Gen. Vi rol. 85:959-969, 2004),244eLa cells are
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15 transiently transfected with expression plasmds
encodi ng GST-tagged NS5A and HA-tagged OAS 1. By OAS
1inthis exanple is meant OAS 1 according to the
invention, including OAS 1 encoded by splice variants

of Q@@zogﬁmmx OAST pol ynucl eoti des having at |east one
mutation in the coding region, and/or by OASPCT/US2004/035284
poliby Frdiolabeled REb@dtTrAe gardte ahemisibd MAehDRGRiZ6AM ik YE QU b,
deluglhi QR cHIEm r riate incubation
time such asﬁ&ﬁ%&dc%‘egboré%ﬂlﬁﬁ T %1%‘1%% Ogrsl? D P\ RECARAS,

| \PEROgatoghRfYc ERESE RIspYfedso ershiy chivesterizstitintolf m@sﬁﬂ@@fmbﬁ@,}ln and
| &nﬂrﬁ%@&heﬂ‘dst bag Mtaéi\}afe@g}eds%mﬂg g_\tngtgcs hsaélE:t?vS beads

\MBch ai din separ at | ng GST-tagged proteins: fipts esabeed in
TR fRggEE NSSAL R penetie achyyedsa@ABcripedbetin ab nthetic dsSRNAs

[ dl@ﬂ&shﬁde@dltﬁyarUSI ng and i magi ng anti bodies to NS5A

nlgl Q l—(!ﬁ body. Variations on this nethod

| 8F RYPepie f‘l&fr}B‘T efent nYFatiqagFe demenstiared by thdseernd pihedt reétingls known
Sucthe azstoliabd&astoago dédyl tehﬁntﬁ&ﬁta% /

i nyention al " * tgbl e 25 ?gff IF&&% Eplg%?gr%m{r & fro activities

or pofmlpeé%nf‘ﬁ ?ﬂ'é po WF@“ B°1 P Bregspt ‘?Y@“@é\geaaﬂﬁﬁsepéﬁlﬂr Quantitative level
p®lf W@m ﬂmap@lt¢ a)rﬁfyduedﬂ -5 "em@dei}’MI&gS’ \9@1 llIMSIEth)(ﬁ;SEtH&se skillied in

a a.hepatitis C
Qﬂé aYt' ISS éfrﬁé}dg\?ﬁm?m et?ecg%w%&%t?e\;xétwa& n ¢f,RNagsk.| stsycb@ fbelnh:g: fact
V IﬂFau the peJyneptides Qﬁh@mﬁwrﬂtﬂm&nﬁmﬁo)seM?ou@@d@@Mté/ﬁ'hﬂﬁesﬁsea%Eﬁg' indicates

UShaRghid t.eins..and p pept.i des
e LG e B M .

t BErdislesrdibelopy ot ei ns. 30 The QOAST proteins are enzynes

t Badlogal Aldys %retdgﬁo&f?:ﬁvoeé'vﬁhﬁg thgfdeé‘-rp I g'hg SASIR mutant genes protect

ol i oadenyl ate_ nol ecul es. Sever
a R AR Bestgn o Thase Biologic atudies goperel)y toke HABImM efhmtdiﬂi'ﬁmg the mutant

TIQB’&R gbet Bafiseial BRI &mgletogzaﬁgﬁ]g ] &'glugtrﬂr'% thclr bx(ﬁogmal and

ta S.on. e activity of the
pr Fot e #éme“%lg“ % ‘8‘1“;@3 ° RSt ﬁée @Wf@lﬁ@bo@@}m of this approach,

Xt e R gobes grantexdyded tireo Sﬁtﬁﬁlhﬁﬁebﬁmaﬁcfc{/ léild.ﬁé& (V%;‘céﬂg in culture by

t f
gg%_ﬁirﬂg g@ ?Ngxg F@lg{eg%%aeng}b%cpbg ol ng O f o{:%{l!ggg G%Aesw vector that drives
2 Gpsgsoign el qapd M@Mﬁ%ﬂ pro"n'h)ﬁar saydénob. alied ‘&Qtor W111 also contain

PEVYRERNRVOALESovEAN haracterjzed in
terms of | en%?o exﬂ@nc %Jtee{rl{s (lgl}eag%%mx.g ﬁ%tm(% eﬁb‘ﬁ?shon of the OAS1R
mETHH AR 3 HEmyEn f?@lS@PWﬂdmhmw otureo Thebicloging @ffects of OASIR

C BXpREEbIOGH @8RhYe e vENARE iPBS YD1
E) ﬁgt erization . of Ssubstrat é%{%%g%@%eddenﬂw W In the event that
?5? COfFTRproedresigpngs tojmultiply ﬂ%‘FT@@PSbyﬂe thoRNAxpedtma attenuation of
K ivin bropagatidn ih bEISLirRS bipyeadihQResk SudRAb¥Zas
cggga&lugglmt 0 QASIR usi.ng_the Sactul Vi t asgg)@ﬁ é@gh ‘Bﬁ]ddtype As

here i AR T H AT BhitFs BRIAETe MiNtiRid Bprr eperimenthleppmiches that
The booseyt peqm]udteﬁ]ednﬁoldséikel qIfe@S 6NOAS TV ALY LB pRfhs | in cells and

d r and .ot.her net hods knomn
aﬁg&ﬁﬁsﬁﬁe@nsﬁ W“ﬁ%‘%"%ﬁﬁﬁ% &F gmawuvmeybove example,

Fiffereetsxresaion v&tae n:’dhs'pa’saétne virflepeaiet indl bd @8d 10 a1RRYEEL BlASIR

efgggtp,jlc RO : present invention.
i CLecBOPHRED bR b aS et oeaees topayines.

t ﬁ%g n@ébggmlyaqdow@ Grdblcer@ie RN ot patieioy bﬁbﬁ%doﬁudﬁ%ﬁ bfthe
UAERr Ei&ﬁﬁorbyeciops‘:&ﬁtaﬁlﬂ lajtc%gat nroxtntot%r ardtenl% 2 8$ roduce may be

ant@ ‘LQ effects throu

ATAURE Vs oty thary fﬁ%ﬂa"”ﬁrhﬁﬁ (ft theespiciiyrp eppritesne find ;hébmavuus)
present invention possess oligoadenylate synthesis
activity indicates that said2pol ypeptides 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 M8 28‘%”“%%@ e organi sns, and eval uating thei PCT/US20041035284
birotvagheal and anti vi ral activities relative to

Idt ntr In o pi cal enbodi rent of this ,
BB Metths e aRado A i e aGa0 TS DA PEGAS! i
@r&tenmg”ﬁdiﬂnﬁwkdldﬁggms(n\/ﬁfa@i)}f&ﬁbﬂ SIniofie @hbotitticR?, @);(S ROgenes are
t escri.bed her into a .
R B PR B R AP S T PE R oo £ Ay B mbrea
t hieorgbiynedn)c I:thse OAGAR 2EneSité @v i aeinbetheis ftjinetd eodifil hifétion or
v or SV4O nd c al-qv [ us
I oo (SRBUGIR LR D, AT Sre BT IE R3] pregce
t mm_sstirﬂ_ardgeqnlws caarpd uged nrexmtrymcn trmgm:tmﬁ:eogsrfe aefnef 1nt0 mice.
SPALER LAk bdh b willind LU 68 aeBLLRGL S0k RAR
expressi on can t be eva uate ro cel'r's
i piftems exdharpermitrpralagiemefites tAnsgrse tnrwgtl He indpéustiort dfghdoBnous
QhemicRs GRA:E b SinfcRachor rngs% SR Prdnordlikti pl €

flaviviruses, one woul d expect an attenuation of

vi$ amofi &p Agpatitith qufﬁn% Pl lineh expressing @481 Fggnesivasies evaluated for

Mts@ptivifii9) eSstake, %&hﬁ@iﬁ@ﬁ bafebi®nWriththd BoRBe &é-?heal%%s (BVDV)
Eﬁbedlnth ﬁiwlllc ecoqni ze, there are mJIt7|

d BhEC med fonfs BheaCcacy gt Poteptiah angeHGY éaf“fual drugs

e@akkoedl@ett heAhﬂx\diaDEdzseﬁJ:h af1f 2% £8030f InQﬁScrﬁle%ﬁte&eMIR genes

pr ot ei. ns ani.snms_an n res

CF g at e PR 630 g R OB o S SPgS dscrioed

abov e ametesty e, thexMbity th evogify BEXPF mfstiornin tisetiDhig, Fa®thdrmore,

t S eval uate th .

g AR e S e e

c of hugnee hepatpeyie iniomousative ciso I@ewé@évd eyapateé fr m|0dlne®on of HCV

Cﬁlfécﬁorﬁﬁ)fhcbl%n%%ﬂ%%@ OWSH% gg@:g bt)?peﬁﬁlgmge Wd whereby the

interferon before introduction of VI rus.

EfPieE presier o 4S IBATR R %ﬁsﬁ%ﬁﬁxtw@émmwmm and
exhR anﬁfe @@atbedaﬁ aKo bRYeDR asﬁ%&hé@{pﬁa of Mk ﬁaut&ﬁ%)mm%ne on

than the flaviviruses (e . re tial
vPRTYH SEBPRD NP 1 ;g‘ﬁ’g Eﬁ%@@! culture mutant forms of

PORSUS2 e06E a@s%Es%x-‘lelauae ® veldaj/pm&m seqiicacs e el alﬂmymibromote
mg?o? ORis ceellgi%}% %%'gﬁ a&n?ml%? §Ff' % qﬁcélyc%n%;% %l%]’\’o and other
\Mﬁl@‘h'emm@ afmosmlwlled;m th¢ mf wdltrpmgmn mugpeusamdteds foemtasuring
T R e T
i enoer DN/alsddaingr gffestin wonl})smghdb@sm@msgaemwum@ methods

eV ApHA e hafod oel g@éurop@olgésp ty to nodify infection or
confer resistance to infection in susceptible mce. As

orfe &Yy pedsiseve RErTeging Vigpses togioprmnbws the effectsofi@AS Bumutant forms can

S baread dn&mtcmaﬁléa:@aﬁlsrmmnioaem ntroduce transgenic
hu n QASI s into mce. g)(eke met hods can be
wee

Per%e& ! REFeORBITRBY SARregRaiyPey affggipother human
S pﬁa@bfypﬁ oemqﬂsoetmmeq) ot REtASce DAS ITainufiRdniirt evaluated for their
ol S T 1P L APRARES SRl oML PGB Boisre. Simita
t imrthods @pem:ﬁrlitme hpﬂ’f (Qindit ecr@typemth thAsoasag@tikr ffagivirus infections can
hepatitis C infection, cell lines expressing OAS IR
genes can be evaluated for suxceptibility,
resi stance, or nodification of infection with the
bovi ne di arrheal virus (BVDV).
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BVDV is a coomonly 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 OASIR genes 15 can be introduced into

KL @ﬁaiofh,dmng) cell s using expression vectors

essent %TI@}/ Zrdescrl hed above and tested fof CUHE 04035284
aBt? P TE o dif JrPESIUOASR eryiasians 8 PEOmosing eictestfuleicomes during

Funetrﬁmrmm&,rferomus ﬁoMﬁﬁrlréaﬁﬂﬁfnt HREV REeel bé?i@m& o ekPned.
antatron of nlivers into mce

us otr?tmsimah H%ﬁﬂ”ﬁ% St bieyR 87 Piepn Agiseeca by elso petmote)
rrgy)nah@@s el dvaadnuin dfediar supfets Hite &tdnglﬂut(hﬁterli@ﬁ—nbavmn treatment.

[ nthe tr nic set of OAS1IR genes.
PRl 2t B PRSP i BBy Hir B idbeer in et

e Rigpsetiat mwn@[mmﬁlaﬁhvgemmﬁcca&e s@&%ﬁ@:&xdiséo&ad’ﬂée%ereﬁ biavivirus

:3 ggsfgfégrgsagéﬂfshag@?ﬁar%%%lkor? tlrj)lst muéoe hrise lﬁt ﬁ&lgﬁ\%ﬁevg réd Bg pchso%gmo
pRdshpnpliggnesp eqmca@prs smm@rsenvqmng/rhn gphizophekinka phesotypl ran@aae OASIR

i N s f S 1R c
SO ) S OO, o

t FRECFTS, éB‘HCWgPht@slap‘rlémlmeeevabem osis in cells infected
W hdlindenfd@eos@f0Ad 1R USB st hﬁﬁ‘hﬁsﬁcﬂ ﬁléé/ Q%E(%_@{\I O%? q}walﬁn SEQ ID

g@ r?hgflawwruses one sk |
o{?ﬁ e PYRSPORAYE Helitholds W\@vﬁq&eﬁ@uhmmgl bydipopadesi sse of the
adeclmwérabd ERNANB dﬁ@?fel@ﬁﬂ%ﬂodﬁ&dﬂ%sé %%t‘ﬁﬁé\l%e usedin .
gfem @Qsc‘:)rf thg chargcterr stic genomc
aR ﬁ‘&f;f%éqcrrgseé &1 4°§ree§§,¢wgel (including HCV)

f Fu;mpalslhe'n]h oﬁﬁprt‘fg&tdl effbodiBichQdBese GQfdﬂ'xﬁQﬁA&Q&r@%ﬁ@ﬁ%aeeuﬂm for
The abl|lt%/ of def

g
i ﬁ%‘““é #@%ng Vi g §°e§§ate B9 SBFerP é“d("l’ié%gf’?}gﬁ‘{‘as Sygh diffiggential
Rsaneenig is fedprmed bagxpre8ormalyes ks ib tioed dkilledl intthk{ £t BRkermine

| Feltiv@hthow@Biof8de omgx%lv%anTBMﬁgrﬁ@\? cséM] ch

he. .
presence or absence of OAS TR genotyped: SHs DlteSde&vﬁdemea
UMA SFRRCY Plesased pr %@eseéemewmfnembr ooy OABER mRDI, variants in

OA\&i:ﬁbnrmeadtrs edvpletiatRMe b deleRfl sahle it H@E.'Iuve @ﬁﬁ@&fbﬂ&! od%grce of

W t h ﬁ g %E@ ]&{;d spont aneous viral clearance

PR Eétt%&“ P P@Statgla’r“ﬁ Pthgr canegs, H’é@f%f seffizapbrenia| ataptrrgpnateto
hthettesﬁaﬁeﬂcomﬁhyme with the course of other
fl avb\gz%%ss i n ectlggﬁs glan 26 WD 2005/ 040428
PCT/ FPOIETER- © o SUEHEHieTraRass (O aepfanily ofFN-a
Oasuddi, RN 4addperdsnt effechir emnacunge&wﬁemwlmmgsgm’sm 57 linked

d in eron or.int wth ribavirin

L e TRt R e AN TN
Threeeecnﬁauramu@rdsfmygamm viodh infedtiomifa@d hate b&y @bedQf a celiular marker for
i NeJals CHe rd not e .. f aneous

{2k i 1. " Bl RS e el o0 B PO RRET

viral clearance in In herpip A activity is
i mnélrrt@rle ather disgss piatas, pmeaulmnmcseel Wiieht dvérahinfeetion flayaSole.

been rve;ggr &t rs at a hi her
Frequoney Tt pasectt oA T Re T Bl @b O r nfction
f TIS@?IWV S PiEhi A 1P 81 deW@t ‘Pfr@gfe%w saehisie diabdt¢so ymphocytic OAS

b@kiVIRE sithiBNinMy Sivated (iESHiSH@RAE oak | Bhis
pr edi az{t) | tionto gchr}e%{c[)l hr eni 2@ TE1 SasnggeStmgmatOAsmay pe e

eVar Weﬁ% Vi PFCHgs aﬁ@ Gisqu?)%f’lo@@lﬁétlp e study involving diabetic

arsvsmcﬂvai mmz%oummoahra,\mnymeme&el sehi@ 9:%&&%9613200 Jyl:9&(1):11-

p %H gr;lglthcresl ) rr(}r tions I npact o &?é
at oS OfF ﬁ%&@p?ﬁ“%?‘? 't”&’ofhde"fe‘ﬁ[ﬁmet ﬁ)‘rddgrtga%t@dalﬁd}’ml

ot her 10 cancers, and schizophrenia wll also be

eval uated. The inventi on di scfbses OASIR vari ant nRNAs
(identified as SEQ I D NO 36 through SEQ ID
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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 sub)J ects for increased or decreased viral

(i nQIVAPAEHoy) 15 susceptibility. In other pPETBRpEH3s284
edlbimhs I’T@dﬂinsuoutlh eﬁ%téﬂ&:ﬁASﬂi&tlwﬂﬁWe akdpbeissk U]Ieaﬂd"dlfferent from a

reeni i.bi.lit rostate and
o e el Poon S R ERHR e L iR st St Fgen e of
séoveanguirtpry meqbemﬁrm el abgiraBiiPSPOSS itEndagab s Sx KRAMR vik@es or
tﬁ‘l%?ﬁoﬁxlfc'tsl led in the art to determine relative
amount's of one or more variant OASIR mRNAs present in
sanpl esmere ﬂuveunkftrebwmaa vigal indgvtibruamg thesiglogl@mient bitidberasied
o] 4 . :
vaxre?lgﬁ{wg%?ﬁqmgm HE uman S%Ou etggt b%%ﬁ% 4 %‘PR{%I? ffigntp it chronic
c Bipetitls|C keapqipbetes melling i(wpe 3 fv@e@ﬁ) 1 Joeel $bjssmifeantyguosesed
Ofompaksd %Qﬁiagh IniaEc‘ﬁeJ H%al‘tﬂy reBtrold dPPMen®? W&tcﬁltoglc%@?augg ?ﬁl{nobler el

cancers /or sch |zogﬂren| a, as appropriate

t & swr%“@? "Etéﬁ% PORSDAC198112):28S 1 6)- SWhilesQaiS h@rr@t 19, date been reported to

2plapa rold ih R AGRMPIBL 1 SiMtitted BleAHB Fol(oWih2) hePhiRis MOln,ylt rggv bea
| EN- ﬁ [ nductLbI e,. RNA dependent effector nol ecul es

e ot (NS ARV DRSSP Burthernase, e raguisgireperted according to
olktie @fb@éixeﬂyénﬂbreﬂl(lﬁraﬁlﬁ)at Tobrctd @ Elfefcﬁ&ms BehlZa11yEiatee BZNAFRSs mellitus,

cQ ttUteoﬁ orta at of nonspeci fic
- et o TRET wRPidn e b ErorS Rt Aot Slosed
ubeein asy be gighdtagears impreveatingfoo alleviatifigdeveidpaed: oDdiabetefmellitus.

addi ti 0 e
di sc us‘g glg&%g{rl@%lﬁgd s%ﬁéhﬁ F V%at%mtdA% pgavﬁﬁ? es@gft?E‘ oj{n ypypd Realing
d prfatspathelpgitad disorpers, particilalyluy thte s ef venowshil@hs aad diabeads-associated

' B&&&tﬂe%o Rlo&¥S (@0Ir i) o@ossW‘ Ith 8. SREGHFdof wa’i‘ﬁJH%%?r[l' Gfs mRNA

nechani snms_are su jeCtS of current anal ysi's,

i Al i thpdfectatyisgpes WetsIrpded rather thinegjevated ot i lyrnphomees derived from
devehepirRAhe Afm Bips £ aEESesS Whde A5diths 3BRE 8 A YW RREGY LGy

OAS act|V|t?y]f|s sig nlflcantI)t/eIevatedln atients
WP pS‘?é’I |‘£B‘§P%’§a°“§‘§g’g%‘§'ﬁ %824 HaReteepdatany oy healne.
| Mpor t@As mhy Ak Net eaermeditg roik Rif it bto@é&&sdﬁ%l\éﬂ §8AGRIe cancer. A

de\r/ix%l 9 g}%}:r;]eh al nglon oy SXSI nvﬁrlénaog%ﬁ ag}lggr f@%& ns fr om

nozy otlc pairs, 8 Pyl
I mgyhtsrﬂ end@ﬁmud@dse Qa(is 9nzmat1c8)v ssinolaed by Bt xﬁ)ﬁ&uﬂa RNaseL has a
t
p%&fcﬁ 'e§c£t§19ﬁcflli %(S@fﬁ dxe\éﬁnﬁﬁ&xé &V\%Q% 3%%7‘5()?815&%9& ?s as ong candidate for the |

| ong- st an
P@P@%@W@Q@m alénl%(ﬁé’ﬁé)s Mggsiong lmPé‘{asﬂyhae'b eseatsBon@AS

a?)’f'édfébc;sy mbkotaY chrclaseg krRRietE 8f ﬁrﬁst&é &ﬁgi Y] dﬁx%&ﬁ@&asés "8t more
norna antiviral response and cat a
c ﬁs%?ﬁﬂee dipgaspLang(p drreesed pggef @%ztyaﬁ@pared W&h fier BNas¢ L-lighnsreases.

I 8G4ho 31 A (al¥BCHEA M088B ct 18163@0):40686 BREmbARRRA 86t thtable
enﬂﬁgenous or exogenous viruses or . their products. 5

TP G SEILE DM AN TIRTAGE ERBYE. ATORHHE culures of
d earebegennsiaid huehaa PREES cirSer celX RiEp) Tﬁdu&ﬁmﬂ%@s SugB B thefevation

st s .show t hat etvveen patients

et SR B R et BoESE Ry Rl unas b bt S eppet
2 caticarrelistgrpughea ﬂo@amedpopthm paihsvag i Tjtus,fus€ aﬂ’ﬁohiposhlﬁﬁ]ﬁ ezaﬁﬁadhoas
c ' ealth
o Rttty SRR bt i R P ) BB BB e cancer
J Gast@oemeefgher py@olpEogy| t4) srwth le@)anor\/\hlth® tH@ASh its
has not to date been reported to 10 play a role in the
devel opnent of diabetes nellit2&s 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,

I nhiy§hdolRr abolition of hepatitis C 'nfECtb@Whﬂﬁ)Pﬂnm
the conpositions and net hods di sclosed herein nay 6

arag)%ﬁt’ra@fé%édr o7 PPoBgrerePrgs ¢t uatip@vFad P%lgvade%qr@p preiderable
fvigdica heissorRE irﬂxﬂobt&]ce 46045 fdfebiiRelyRehhadishad g&wdm haki eral

own .t hat ential role in wound
h(EalP‘Frﬁeé‘m Bfidt §? @%ﬁh%ﬂoﬁ?@ ongiraest Hasieble gagsferiagiogpymgan OAS
i iRtotepBotRBMacE] Uaetiss Ll reRts @ntlatiralfhes: 08S Qwaﬁa% also been
gorl healln wounds. (VWD 02/ 090552 I n theggase Otell lines

GG HE 1 o RO a4 GIESer: Ve P
t@ngsmm WEre’ @ azﬂmmcbmoga@meﬁ(u hiap1 eldNigiced: a’rlSEhrl’I Biochem.
I t. der.i ve nts sufferin type
V%F gg%%s ﬂel%) d R gach, gl ng%ﬁ&g %Iveﬁ% WEIS ERRREStingu cent cells. Y)%ler
edtudids bgie cs}advhya melanwdretvmam Onari&et amgifcell nyviephase adthtO A vels

I 1r1]sm | ﬁgég gﬁ‘m‘%qge glp%%e%ﬁd;t gned.r%tb?n% A0 pﬂy m%eﬂg and%aﬁucm Exp

pr ocesses
i ﬂ@lldies @83 hlpp UEX At ). Savread studiss haye rslmmya doirgigtive hetwedn the

f m&hano& s Q&%na Shsdi Qs mq%ﬁlfe&uw%f&&wm s%ulﬁﬁ\&%%% wvarious

a uni l'y- regul ated endori bonucl ease
efe w@&rqrw@tﬁlw 3 dgrege, Phamape)| Theny [ 98 Ma&m&@bia Has

aInd’M@bIl omﬁﬂshﬁ.b 86knsRdvih dufingrEhi cﬁﬁér@rgxaﬁme ?rgalzﬁérg 8lal, 7 Cell Sci.
f ects of and is astrong}lcan i dat e

é%dli%’é’?@f’t @rb“é? &Pémb%ﬁ}i‘ﬁ’é’ﬁz apd Nilsqa, dql (piEpio). 198191%?9%%97 -903).
| OthBN'exﬂﬁtE bf ﬁ&lbﬁo@@ﬁlm§bpm&te1&t€&en%(ﬁﬂb\$ﬂh3&&r rmmt) QZ@1 et al. Cell.

LELBERED LD A0 ot pcerPhn 2 Batradhpptipd sovd Chousioman

dea gazadhage1 57 AnsS262(tO)p@d- el 14ud tdtha dypoRblastBat induction of OAS

L-1in ' I .
B a5 gy P bt oy VR bR AT o iscoses
P h@gp ey Bndbroddattditiain fiesigisction, treagyent pr(as ergveRNersw lcancer.
activity and caused apoptosis in cultures of 30

| at e- stage netastatic human prostate cancer cel
IEQ@@ﬁbﬁﬁéﬁﬂLbﬁﬁdlngs suggest that the elevation of

OAS ofigdalishlylaté sWhth&iasd sxﬁrigzuﬁlfcmtacidwo@@mbbﬁuezeoﬁ&cb 89484 for
facilitate the gestructlon of ~cancer_ ce

t H igadmyiae ;58’(%‘&5 R ivis] 18 gligopd eﬁ%l?‘ﬁ \ﬁ?éﬂ}hetaFFn% ° gﬂ%‘ié“%?‘v synthetase
C pffaaptdel Mtan Bﬂdl tl‘ia‘.?ﬂohﬁ) ngencdms DIND's @fl RN ACoreDINRY arfdiiméingle or

ool i BB Sy TR B Pofa ey i

n tbroﬁlgicalcsahlblesga’ocmhd I@gRIN&} Mequﬁrmdnﬁa not}munhs@hdel dossistizgof
M R B R R

i sef@ms p@a@mb’b‘ce swm@n g@e ispravigson tlxetsh@cnqwﬁ@nnm@@QdD NO:19,

pwt h. Rvsi ecki et
Oﬁ\%éo?res%@x&%{téé &ré&leb\réglg ﬁ&é&és%h\%ggﬁeddwﬂsz 5 : 649. 57

ddheresieicaeidsampla s ebianst Eom caliss Patcallbperighers) blpahiedmaytes. Where
I m@m Alea ot aais @fmvs‘e@hﬁaei R_T@%e Erﬁﬁﬂﬂxﬁoscohéln&ﬁ dmﬁ@lembommem the

| ul ar proll eration evel s have al so been
s ﬁ'x&me& 1§ fjee ﬁéggd?‘slwléﬂﬁr%% ey A§t“33"‘%§“é?ﬁ‘h§5?ﬁlﬁ‘?§d by
0 g RIGeNn tv ek snu@ m&hmﬁ@rcaltmnﬁg cell lines (e.qg.

Hasse nd. T 1992; ).: 41-51 d
B St iy By GO R S5 e S gpadcnyi
in each case the OAS | evels were greatest i n qui escent
cells. Gther studies have shoWn a correl ation between

OAS | evel and cell cycle phase, with OAS | evels

rising sharply during |ate S phase and then dropping
abruptly in G (Wlls and Mallucci, 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
sti mul ation with various forns of interferon (see

Torrence, Pharmacol Ther. 1998 Muy;
%2(@%&%& Induction of OAS has al so beelf T&RBUH!3328

@Lmthetmge dielid m@tbrﬁaﬂ efmichmertt isoppi¢aly geccoBalishbErygsubectais.the sﬂenormc

g M08 B Ll G £

dlshelvedrnelp@ﬂr Partigflar] vpdeienddametiopids @\Smléywm d&@l@lﬂeto kieaspayediuse
g%%é@éc%dfp% Meoil&)e@g Qmﬁ«:zsuinl o%c?a!sc ch%lnl:actlon]@éﬁ QE}S% 2

793-800) and er conditions of heat-s
Pde@RW@C%Chousternan et al., J Biol Chem 1987

PR3 26203808 Hklerd €ad to the hypot hesis that

I nduction of OASis a normal cell growh control

ﬁ%@ AR | Wu@ﬁ@,@e ﬁgléeddﬁereg@-ﬁﬁ?fch é(h_%nnéﬁqsd PIRR$S 3B Bucleic acid

?ﬁk&§&@egﬁ&f5% Bt YRfestde Oy PriraeGxidhdidniié defindll ds Iaenolecule comprised
ction, treatnent and/ qr prevention of cancer,

PéW@%%@qOH@b%}W%qeé LG POBRG PG ATRTHERP ﬁb%e“s exact
g&e ill 8epand BiGhAiy Cacted, Ghish BSBmIUeFdn@OsH tdeult‘nﬁﬂbl eddaiondaRse.

r ol j ,g%aden‘}/ssﬁe s%g% %ﬁtgt%é %“{’ﬂg Ve errg?ﬁdggé%%téﬁdem acid

Irésuﬁmnn htgeslt Br ;irbrmcédcswnthm‘calgewhrch s cBpdje ol actnRidA mint©DNAjation of

T

i pmodulbot whickgs cahpleeamphes 2 covipe prad sttapd pRMdaced s 13 thq prasense of

f I se anscri
ShPa 4RGP R GRBYS 8 B CRRBESULI R s
gtémbkn andens o sratable teppereiee and pile Thprimesfis nyeiaaidn 9%1? éﬂanded for

Ghd %wqanﬁmlr&y REQYAJQH b B dolifle IRHURANGE:. lzf&iubmuafded, the
SEQ I'D NO 19,” and corresponds to Genbank Accessi on

NP PR A S LB CoR PSR ER S G rap g o prepare
f &Qakics Ho&ucti Rit&adly, Ynepifrdepid Qrpaivdtkﬂxﬁﬂﬁnﬁoﬁdkdm yﬂhe $rimer must be

are S
RS e SR oo st eE Rt Hfghoc it PR faents for
sﬁcﬂjanerszaﬁcm iTho bxattderigthe of th¢ pdimere lwﬁmdieacnd wRNény Rgbis, heluding

n sel e n
%‘ﬁ'ﬁ %fe S ué-cseeo% 8%%& %op g éegr ; egtoh %50 CBCfRIr)TlEgﬂw of the target
t kﬂaumc:,l agiolynweptdotidesraimsk @pxcsﬂymmamh d2ltof2g or moggmpdegiides, aithough it

OLAn%ﬁ':Qﬁrf&be@?;chﬁoE@esV@n lCQ ﬁQfegﬁef H&%ggﬂﬂé Qoobll_’e%%pcratures tfo

synt het ase a Ic material. Enrichment "is typicall
aﬁ%@ﬁpﬂﬁ%ﬁ@tﬁ% hybris] compienes WifileyRlASi ¢ DNA or rrRNA to

TR hitRérs €4 Rash 9 551&@@% B sem%nemm eoﬁpl@mnmmﬁlmlﬁ&em strands
synt esis primer as described herein,. Particularl é‘ff
reraustbe

pPeseh F@B‘ﬁﬁﬁqhﬁﬁ%w% Fyodiesierdr AP iaeda FEBF meqns thapths o€

U §fici BtR B nBleerflarP @ nohwaliealyi @Bﬁmﬁéswﬂ&f 1tsﬁ‘&b<$ct1beﬂtcﬂ1plate strand.
pol ynerase chain reaction

(PRRFolss BREEPE PGP PORE PRI Bo REePP] B e Fo
Tbﬁxﬂpﬁaer mnoépednikuchentnudestda srapaead c:hﬂjeettazcha:dno thef5e pghafebe primer,
to. robes. and nucl t

Sghie baeL bR RR DT fyfie A5l PAEREReRlo o sana
d &fichnrea-cagplgmapire gggreen@gymmiﬂg eeile for an endonuclease restriction site.

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

provided the primer sequence has sufficient complementarity with the sequence of the strand to
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of two or nore deoxyribonucl eoti des or

ri bonucl eoti des, preferably nore than three. Its exact
10 size will depend on many factors, which in turn
depends on the ultimate conditions of use. The term

" PriveBhosndssused herein refers to a ponnucIep(li,IL/pLem,(,3:,284
whet her purified froma nucleic acid restrictio

d‘i’eg%gibcsarﬂ ¥ PBalEEdC BYRplomly hybrigize (RRFewHb prd %%fptarfpel gfextension
a;%adagmae palyRiiddtidedynthiAngaloh@ioref nucleic acid

nt hesi s when . pl aced under condjtions i ch _
el B "frrrtr?e@aéﬁ{s%ﬂgr%a Bf*oqra%ﬁderrmmlgmse promoter
Cﬂﬁﬁﬂned’fﬁﬁtt afnyplérﬁbna et €dr @k dinpde; Kele S by Al NNudl SAdidxdee ©10:7057-70

n.. th n cl id n agent ,
¢ G5eihir s 20 R Bk sl P QR e HeBt X aREE N ravoror
t Manst ercphcchaman Maniatie et al. .k;ﬂs aold Spdingdlshbnrt ML €989).

%&%ﬁ%:t W grn%almnﬁg%_&r?ﬁ% (g nirdl%rlxqgn&ék ol\ErEet?gs%r%gllo er 1Ss| urs]%l, ge primer is
ahyberdzed b telpylyberldondaitaipl te bs empiifé dud the mcoridfpot}mdbdoa'de strand of
s e ),
¢t AR OF R blTherks? problofl opERERR i SERRGRL Foefsuch o 2
p r@paN & polameressdi @yhodilonpyciragmenod £eqof BINA pQIWeerpﬁrel ey starting

u\fﬂ&ﬁ)é Ve énQQﬁE@ﬂﬁQ&ﬂngtﬁrg by&%erptﬁé gﬁ%ﬁu% be :ﬁ%l\g@polynucleotlde
suf iciently I'ong to prime the synthesis of extension
pPELRRLL golymiciepldepr esence of the agents for .

p OLyEE la? &kd &)ﬂtamTzhr@mﬁKt@ 6dquérRB et @ﬁmc@tﬁontlﬂlﬁaﬂ'&ﬂ si®foS a iV Ldirected
&%{f{-}g) \gqrérag? I aclﬁgé dg%%bgg ngb rdgt e %Ql%aste described

C OFRIzex, tryal. cmortelstmdogy @et 97-EXg U ess). eRNa cnebtympmir@@ists(iﬁoduce large
' cont ai

rinmer t s 15 to 25 or re . o
P B 1400 B Srel g o gl TV S s tos contain  template
nuﬁmemebﬂeSmmSMthmmnpmeﬂm&@bebukmsmggmenaghyameqmnmmﬂﬂd

a
R R BR R BAEP wfy Shay SNS D) Rt SUE ol Bic,
h@ﬁ’éllWif’r( 74kl ected to be 'subst ant i aI ly'

C ofiB bR Y plifiets g B frdp@e® QdingSdnt; 80AS1e n%f:bo@ a.s‘ﬁth as, for example the
speci fi¢c sequence to be syntheslzed or a

mPRPEhetHgster ?W@O@PP%F“ H’ﬁ%‘?dsb‘*ée Narer ¢t e%ggﬁ;ﬁﬂzvmol oo 90 Qo79);
C QB! FITRBE. AP3¥6, LTD, MAFE, 06BIMIONE| 988 9B jost; 28d Biok, dt &S, Meth, Enzymol.,

ggﬁﬁzibg%ﬁatenplate st rand. Therefore, t he priner

y or may not reflect the exact sequence of
t Nhetlaiqelofit primérmudieotex anpdnes depemis na Cetopd sﬁili’eastthfr@stance on the

5 N un%L]%g Exél terorlxcl Echéqlgﬁm{lﬁ%gn ol?rﬁ io %’E %%1%5 g?(}t’]meg itop %c muta?xon to %e detected its

t he “pri ner i nder 6 priner sequenc

b mthh@ubxssma ot itglnhgleic agipickmesto amyset@dtphmesuo tbanskd, andthe hke
NGRmE 8&?41@45%%@1&% i th BOORRhS fBryolﬁ'g&Aa?HxXat&R'gﬁe{a& geft Inaterial by PCR
endonucl ease reStriction sit ernat’i vely,

n¥RPEBeRPYTe HETRTERSS, bastBCRPrinaRgs rm'eemreprt@seaeewd@é strand of

| nHueies BGE Rard arnsheedt H&e Bfsl fBer becBnQViaciest ﬂrefﬁsn Q&Mﬁ%mtl -sense or
sequence has sufficient conplementarity with

s SHHETE SO R SEEfdnd BvgBe zmﬂpm@m onthe plus o coding
PGRAMSZeQAL 91%52:8 BeBfie §M’ﬂ(§m&3do§1ﬁ (s@ds= 3 hé)fsirﬁﬂ ah®hybridize to a

non-random bridi.ze therewith and_thereby form an
exPEdg ﬁeq“ivi“r‘?)é‘ﬁr@? T 8F "BEPPRETTARG t PR R hiof B iz 3y second

C Qﬁ}ﬂrhetd caf Gontak 4 ni[EteSnc&fsectubx&e BERSR N ch@n@EIEdsO fecimition kikO The site

cont endent I_nera e.pro e

a B ptey S Bsraimite S BBFR SRREIE | eg, et
aI Nucl. Acids Res., 12: 7057 70 5 (1984); Studier,
et al., J. Mol. Biol., 189:113130 (1986); and
Mol ecul ar O oning: A Laboratory Manual, Second
Edition, Maniatis, et al., eds., Cold Spring Har bor ,
N.Y. (1989). Wien a prinmer containing a DNA-dependent
RNA pol ymerase pronoter is used, the priner is
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hybri di zed to the pol ynucl eotide strand to be
anplified and the second pol ynucl eoti de strand of the
DNA- dependent RNA pol ynerase pronoter is conpl eted
using an induci ng agent such as E. 10 coli DNA

merase L or the Klenow fragnent of E. coli
poI%HﬁWd&@“hThe starting polynucleotide is dﬁHWﬁ?Wﬂﬁbﬂ“
b cat éngtotiatent) the pekste @Rerdtibe utﬁll‘z@dzumt ofolyaficl@dddMAt form primers

pol ynucl.eot i de tlde Priners

al' §Gea BT AP ﬁe"éontlgcatﬁd% a%“”ﬁce or Prepr i ca?ﬁmélﬂ £Egitn is typically

| thie Bi-@dst Grriesininel) fimro 3 rivbldetide besed. €lthe 3 RidAnpa Ipyiming as@on of each
g&rmésacg% Mo hLRE Lol DOLAIELGIS: acﬂfségf&ﬁ&s 1€ 1Bite a primer

Bmohsumwgt@gyﬁﬂ63T@9ﬂm$20@6mgggyfﬂﬁmmnﬁﬁﬂemmﬂdmmﬂycmﬂmna3

rsal BB:QE':;&BE G 1 BUNRET S t0f a3 Sirk @RS bl t
a sm ( of ‘téenp ate RNAggtrands thgtlconta%ﬁ zation fo
téwwhéﬁ@dwgwaﬁence or replication initiation site.

ThEsE: PRLYIREARGEs &%&hﬁﬁiﬂoﬁ(“&h\i@eo@n dMtd dudp@fyof e nucleic acid
anplification of the tenplate strand as has been

d 6aguerice cldhe B@Ol‘K’rﬁ ﬁg}{ priger pALs for yse I/FLCR 1Wc6r|:med by considerations as

8%xs2ﬁ},s%d $&t6in &&%?ﬁhcmg&lgxmnmb YuetOtch R gidhd. WRHeR agﬁmer
prepared using.any suitable nmethod, such as,

o REEIB: Chaien o HULBRUFPFILE 8761 ST HBthEe Gpadenyiae
meiriedse g‘eﬁealhsl&hﬂrlﬁgx,, thetarget sequeiied dhoulEDZ yoBdrved amBingdBe alleles in order

56, 27 4, 458, 066,
(Jf%’i‘é}r%‘% cripngg Gris Svncio B deRetL, “ul' > Nach.
ErPaWnﬁﬂaseChaﬁl&eiﬁﬁan( 1979). The choice of a priner's.

SR, SRS SO0 ) R SR
ponRiﬁA md/qr trs serg somd o Cethorgic DOFA. { Fiiho mertetis Fngirid 1 U@essayed is in the
%FI%’F&f ﬁglblé s'i:[%ndeti] %Qf[olngé lgﬁkl i u§dah€ ﬁgpdﬂﬁl!&@rea l’éﬂlc%h)ﬁbyalﬁélgng into

ative to any Secaond r| nmer be used
| iskagle sygndy. Hehepel pig peid éé}ﬁaecgeéﬁw BCR geogiipniys vghvis (Rertipg) the

Ol s‘ax?ﬁl?d’ﬁﬁ‘h’ P@R%nﬁx)é{ﬁaﬁeéa&S@exﬁ@da of {HBh&F hating B YrekfdRied nucleotide

anpl i ficat rimer rimer pair,

et TR A SatP g RGPS HAERareb e b

t Chybﬂd.lz’i@tb nfi¢i@ide E'dq%rfcts[ prtfeqabllym’el‘eaﬂbﬂmmTE&uﬂamhesdxﬁ lehgtle, more
ant i [ .3 La & nt .

stl?’rg tg % out ?3056 ugesm%ﬁ eo?‘9 & ‘év]eq%ggghngg oa&n¥ &

pl aysthciase amlasn g“ne éltsnambr oSa{dhprimeripaeissohatrEiqad to h@tem as the

th ua chgeragm{e§%§£lsgﬁ h% ld%ls t§55@rpgod§{§%r Qﬁﬁb egsq s#fd bPa fh Jlem acid,

nucl eot| de sequence on the m nus or "non-co stran

Oniee-, 3 sT406 complPmentay f0 ¥ eofling Fitand e Ersrigeons piimesofa By primer pair is

C O RfilesFefC 16 9&1519 8 BEUIRR PEmEL Hefh gt BBHERL ANHCLRAS ®r sense

recognition site. The site "can be heterol ogous to t he

ol sigarhei e mysiee é‘“%ynt het ase gene being anplified. 31 WO

2082/ H£Q42BoPChbieoR 00y AR &t PARprENE pﬁﬂ‘g@wrdmrhtpmdtedaﬁmned

present 1 nvention utilizes

set . of vnucl eot i
P R GR b TR PR AT Lo PG G O SR s tereot

30 t hg «FCRivRHI t6 fEmef PARRadiibh stedixturEh &hpmnmtmg isrtReginGdycled for a number

tch the 3'-no 5.t0,30 .
o Vet SRS heytehinad BBL IR g b prap R gpaction

eapzhducp thervby enrshiog igishaplofo baedskyeg fwhaoapmymrsylttlmtase genetic

catg{ yze nucleic acid synthesis, i.e., initiate a

priner 5 extension reaction off its 3' term nus. One

or PGRishynidally prarigsi quirpy ermpychioili irensaipdly ingtsppingiapd decasing the

term nal (5 -nobst) non-primng portion, i.e., a region

that does not participate in hgbridization 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 prinmer pairs
for use in PCR is governed by considerations as 10
di s %eq)hereln for produci ng oligoadenylate
synt et 3éé"4éene regi ons. Wien a primer sequeReEU$2404/035284
chopentutaphPBRir¢i e a(immnmai;v)ﬂnha te@npeAtu€ertm ‘&M%E%r limit is about
it R n ynthet ase gene al
:N?l(% ?%’nﬁfegeﬂglﬁt%@%&? ékéoguence shglu dhhe %Hgé}?(\}‘égn AnifrRgout 100
t he. ah¢ efreasing andyteckersingtean bermtimoge hlan&airbfen’abl@fnhﬁsaf\glﬁ{ time periods
S BEAMENGEhikrRe B33RY GRS IR ahp,dReactio

i|qll§‘;éoa eﬁy&ét ecsit’r?t?%et ase éerrega%g?sé%gnn%‘? 1@“8168?({% sVithess,
pé¢r5anmlloemdﬂd@%m@mg strands, such as mRNA and/ or

ISEIS 6f SRR Al.SeHRE PL\% '

ma?) eri g? be assaf/)ed&l slt?n ndémrfe a??enuse fsach amphﬁcanon’
st gaﬁmecg%ﬁémsf@nmmcanubﬁ P d Y8 ainhupberiof differdmisetond edmers to form
t Yo biik¥rekpriBd dalrd) QAltekRER Ty, $h BRlRiuS R R DS %H Second primers can

nucleic acid is subjected to a PCR reaction
t Peutef nﬁl apg et é‘@tapﬁg@“f“l’ﬁ’é’mdéﬁﬁﬁlf #Rtifcaions sER tbfr jameor different

p adarﬁbma&l@gsfbwmrse&fld ﬁﬂﬁﬁe_lr_ﬁ%ge h@dﬂﬂblﬁ& 16 dMaGiRE Ifd%%lﬁgmgsl,
i de S nce e rimer pair . is capable
o it FER FEi R TR T SO N ST S BAHOR; B 1t oscurs i 3 bulered
hydpremh olutign, 1.0, 4RCH R, dﬁxesmme AGHSDS 7-9[1665@51%@1’%%}34’0011': 8.
refe

??%er%bs 0 ut01 a gxcg%l (ftloe Otnomltc na%lglc aﬂd’q‘élﬁaf, ﬁoou{:loong @P%Htemp}z/ite) of the
wiptimemnis admsx@l tp gJ@ ad@fm poradimng Sy rnipbticessrendalA letge solaf lBfcess is preferred

Ig(%’érlgp ItﬂEPelf g?rd%%emer pal r is soneti ITES

anti-sense primer" because
i tThhyﬁRubaffqrebo mtaals tsriceodbonyclortida friphopbaisdpsymaleatid@fisynthesis

a shdiehied QA RS, 'd@':TP 2Rx1p, ErdaT®p Shd Wﬂp lF%Ee@H;' AedndsBoR, all in

codi ng strand. The second pri ner rimer paitr
| SdCquEAPPRisdon REimar ?xé‘i}SlP‘b(PH]é’P@ilff?ﬁé%SY{“h@m) Beéﬁ@é BR¢ Teayiting
beaau@e(PcR ahlrylﬁ’ﬁlkd;i iszR&ed © atdie s@ading © rforisaﬁ € to §¢ ﬁlﬁﬁd—s

a ancl e| E‘BII:Z reactiaon i s perforned
mp§ﬁ o ¥H%m Bﬁ%rg%%i s DogPRREFothPS sAtigh &&é‘%ﬂﬁow@ﬂ to
anm*u@r, whitle fs@odferabi fbfprtnibehmmizeum aaé gatheais x‘éi‘tﬁoﬁﬁﬂ}ab@m at from

i, BT SIS B LR bt . s o
adwiocnprsregiciently. W fsoyelydide fsoepeated umt) Gxe dedired ymobiess pf PCR product is
‘Miﬁ'&ﬂcéds AnYReGAI Yo E@ﬁe“r‘&ﬁﬁéﬂs@&ﬂe fof b%‘i%Kc‘? 10 Tris-HCI at

formation of a reacti o roduc

e®H &hilnmbdeE aAH018e tva/vple g%lsmi}%utM dATbsl?qu gé(ﬂ@ﬁl‘y’l 260eM dCTP;
s )Qﬂbhﬁh @@@p gRAes tu&lts mi%ﬁlg a@Jath@qu ﬁkaf)Biy&@}aLéﬁ &R fpéteﬁo

t her nocycl in ., repeatedly increasing

dé@ﬁéé@ﬁﬁf &%é‘ﬂﬂ@%ﬁ% ‘@5@5/ 040428 PCT/ US2004/ 035284

t emp efdatity Sreftfmad bP&dy dofpéiint @ns;@t@mw&ﬁdﬂr»ﬁu Wintfno §ccomphsh the
g)tgrature ran e.whose |0 limt is about

S orping g 588 PR Beiipgensmet, Suiiple mﬁ% fapis purpose
| Iumlltdej for axlampik, E)Gol(DNA@oEﬂﬁemﬁe [ RQnovfraghte@t df1EC E‘cﬁﬁBNﬁg)olymerase I

[ iLn n.b OB, nue but is pref.erabl
p h asi cjivwglteﬁl ert%% D avaelabg BkAfporynf%ats‘TSvréve(m@ﬁ%é ﬂ?tﬂ?eem%‘/i other
teabmhqs tlychalméa@htablfe ehympe waiich ves faﬁ:ﬂlwtﬂ‘domgmauon of the nucleotides in
hy d: gr% ﬁlgﬂrlegﬁ f&%rﬁlp'ﬁ'ﬁlllé extélsﬁ)grﬂ)?otdﬂ&?&'ﬁl& complcmentary to each

at1on
nucleic acid strand. Generally, the synthesis will be initiated at the 3’ end of each primer and
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A plurality of first prinmer 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. Alternatively, anindividual

pai VO39'5P1%¥28t and second priners can be usedPCYT/ES2eM{35284

CitS&ed R AGRcHdd S inempIaduednd, @il Skdif teabdt@NSoducing
usi ng_t he game, or dlé{ﬁer en&)slo combi nati ons of first

el Gt P HBFES CeIY 08 MSUHBH2GeBY IR EYTy WRclrigitiate synthesis
nattgts’ Qxﬂié‘a.nd fﬁb&eﬂal%her Hacd c}hﬁﬂhdnSthﬁ@iaﬁ‘E@rddes ragdeambed above.
suita ner a t. occur
> bhrB e e Bt ey B0 € bothngtuetos s ich ol ity Efpmapisn e
péinthksis/ef RN An@ister prtesion atvkiyetg bolitiing enzyEreef Ialpadfd:ryed e@bodiments, the
B SRR LRI DAL o ALY e
t RN Alpafyfnerasegn I?@RNArpglytrheaset éﬁp*eaioe'nsmsammduée 4 ampiementary RNA

P Ploc BEES Ry ea e B ot IR ol TR C bt staing
cmit'ralphsudb hsehaelb@x;lwlblmd@alcé@tlml@ tral pHasiptraness ed. P. Boyer, pp. 87-
(ﬁJsé mw&gﬁ%g ﬁeé%h@ﬁ%ﬁ Aﬁﬁif?ﬁéaﬁ@xji géf)emgé;g’d orftalBeription have

dTTP and rrerase%éﬁbca é%/
th%ﬁtﬂﬁesé’;ﬂ%f’élbéGmi&FlPs Ptn'ﬂ 1& edtaeiac de tp dfetheds prsirApplications, pp.
exi L3l Bifis (PR, YRULI 84 Peess Yt BRSD i)Yo, r@ﬂﬂhg@g) The
resul ti ng sol uti on_éﬁECR admi xture) is heate t o about

odf tee induriyg agsnt if g PNAyy¢rpendpntRgNsy polymeraseard. thrgrlore drcpipapies,
f Hlamu;le&tmp ﬂnpﬁclbspmeessufﬁ%idneimomhts 9 ATRICTH) GTelah®U TP b€ admixed to the
sol.ution 1.s all].o

d.to co to. 54 C, . whichjs .,k . .
P A B S ST P te PRSIt TS S depeoed above
I Ga€ hévdpsyithysized sttind aid 1fsrcomb1emaumymeﬂme adid stfa@d EPmiadouble-stranded
t epe )'Gjat \ile can%QYmeedWhCPmEe%npgf%%‘ﬂh% e s ”dUC' ng

agen onger unctions & cien
t Aide RBR yraption gan agvangagecuskyde uied itt inpdiporgte @ur @el p@m apregefected

P%&Rﬁ&gﬁ@ hseﬁ&?’ in da{e&gﬁcaqguta\igﬂ u%@ mo%e\ﬁvﬁ%rmgtefse Eene

rises the foll ow ng:
lifcatiqn methags Wﬁé?smb%* n@éﬁf&% 1(1\}& $ \F&r }*Togérﬁé? ’|1?1‘ : st
UMO@ AP andMS 184, dddldrieastQ0sePertd teleliReudiROBER Q“Mhﬂﬁgﬁ Pnnmples

?gg% g DA AR Rey Wl bV et S P 1589y and

b HdReProtoddie Al ighieas Nigthademt! Applicativms dfivis, @O edst) d&cﬁxfemic Press, San
S will function to acconplish the

S)y}% ”Zgg’}'js} (‘E%O rimer extension products, including

enz ycvmescmbSmmmab fvgo paz phiest dd secoinl winpuy o swed p&QGumplification reaction.

B e e

poisipge phisality o tifferentpyimier paitsccamRpeqydlineder asseved saparaiglys e
t rm%r f ﬁ’r@&n‘c iR LB ﬁl@t@@%ﬁ@fﬁcadoﬂ%lﬁ? bitf one pair of first and

heat - sta e enzymes, whic facilitate conbl nati on
ofseeqné primert- doemaiesy rmers feamplidprg thigaves of BNAseprinke the

PrifBonS dib SRS RIS HIGh Seibl it abd € LPRILEABRERFAdL 18 the
each nucleic acid strand, CGenerally, the synthesis

wi RORYIeleqrifs seftuepeehat coniims the mupRpng Feferted o B M- 3sémph00nB
WRoZ20H5hd0 4051 a4 dUS2 0448 EitBehningdth © SR & oris Refblidd tS5n SEQ ID

0 e 215P 0RO STBL S0 LRl o

Thtiae mutasyn rbferrddnd incdBAgILay e 37 sSAmpipway esresydnidcto thapolynedietide
synthesis at the 5 end and proceed in the above
direction, using the sane procg&ss as described above.




The induci ng agent al so may be a conpound or system
which will function to acconplish the 5 synthesis of

RNA prinmer extension products, including enzynmes. In
preferred enbodi nents, the inducing agent may be a
DNAwdengndgat RNA pol ynerase such as T7 RNA

pol ynerase, T3 RNA pol ymerase or SP6 RNA pol yfEFady/3szss
THeusacoFolyHBE Hisarutaiop sierted 4o BdiE) l@ﬁéfﬁﬁérfymmli corresponds to the
p;sah%nagdn@meh%cn B bR QYRhred t@fu?s@é Inﬁ gé\'é\m liconF
pol'ymerase anplifies the starting ynucl eoti g
Hagemerds [H8e B Y olr seaitd éPIP‘?Jﬁm éxe rra!tauon Tirarefiprip BEQ, ID
eNIO 6P ATRONBIG ciRspodds 18 the bBMuACRGEI enkYs @otainibEWe ¥Rk dSon

3 Aggllflcatlon systens based on transcription
Hﬁ@@e BderEQE NG B&8*by” G ngeras, et al., in PCR
Protocols, A Guide to Methods and Applications, pp.
245- 252, Innis, et al., eds, Academic Press, Inc., San
Diego, Calif. (1990). If the inducing agent is a

DNA- dependent RNA pol ynerase and, therefore

i ncorporates ribonucleotide triphosphates, sufficient
amounts of ATP, CTP, GIP and UTP are adm xed to the
15 primer extension reaction adm xture and the
resulting solution is treated as descri bed above. The
new y synthesized strand and its conpl enentary nucleic
acid strand form a doubl e-stranded nol ecul e which can
be used in the succeeding steps of the process. The
PCR reacti on can advant ageously be used to incorporate
into the product a preselected restriction site
useful in detecting a nutation in the oligoadenvl ate
synt het ase gene. 20 PCR anplification nethods are
described in detail in US. Pat. Nos. 4,683, 192,

4,683, 202, 4,800,159, and 4,965,188, and at |east 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 primer pairs, can be conbi ned
or assayed separately. However, the present invention
contenpl ates anplification using only one pair of
first and second prinmers. Exenplary prinmers for
anplifying the sections of DNA containing the 30

nmut ati ons di scl osed herein are shown below in Table 1.
Anpl i conA corresponds to the polvnucl eoti de sequence
that contains the nutations referred to in SEQ ID

NO 1-3. AnpliconB corresponds to the pol ynucl eotide
sequence containing the nutations referred to in SEQ
ID NO 4-7 and SEQ I D NO 60. AnpliconC corresponds to
t he pol ynucl eoti de sequence containing the nutation
referred to in SEQ I D NO 57. AnpliconD corresponds to
t he pol ynucl eoti de 34 WD 2005/ 040428 PCT/ US2004/ 035284
sequence containing the nutation referred to in SEQ ID
NO 58. AnpliconE corresponds to the polvnucleotide
sequence containing the nmutation referred to in SEQID
NO. 59. AmpliconF 35




corresponds to the pol ynucl eoti de sequence contai ni ng
the nmnutation referred to in SEQID NO 61. AnpliconG
corresponds to the pol ynucl eoti de sequences contai ni ng
the mutation 5 referred to in SEQID NO 62-64. 35 WD
20051040428 PCT/ US2004/ 035284 Table 1 Anplicons

Cont AP H§* 0t at i ons of the Present Inventi onPAAPRIOYETI284
Primer A PrimerB Product siZable(bp) AnpliconA 5 - 5'-
0 AT A T R AL STCTLTEIGTIGoARS 3

(SEQ ID NO. 8 ' T =gl 747
TCCAGATGGCATGICACAGT- GAGCTATGCTTGGCACATAG 3' (SEQ ID

. . - —AnpH-cene—5-—5-—603 t
TAATGT-  CCAGGAAGTCCRKRGATCAT 3' (SEQ I D | Produe
NO 65) 8' (SEQ ID NO 66) AnplilconD 5'- |15 - 553 size

ATCTCCCACAGTTTGAGAGC- TCAGCCT GIGITGG 3' (SEQ I D (bp)
NO 67) 3'(SEQID NO 68 ) AnpliconE 5'- 5'- 532 .
GSGTACAT GFECACAATGTG:  CCCTTATACAABATTCAACTC 3' (SEQ I D | 509
NG 69) 134 7&%§dﬁﬂyi C \CCPCT _
GMJXJVKB&Q%&%%%%#%%&%%%A GAGCT&%%%@S%Kf%-§ﬁ?§g6qu
NO 71) 43 SBRADINYRIO 72) Anpl i cB8EGIDNGY) 581
ﬁf““%¥¥¥1ﬁﬁwEFGﬁ CCACACCATCCTFTTCAGTC = =3 (SEQ 1D 747
1 13) 37 SEQ LD NOL 74), 36 VO PO0S/ 040428
PCT/ US2004 GOPFECACAF Tl pSASCTAECEEEFELARATAC-
[ he above sAmHG Bags:19f the nut at | onsegfip Nagrlh nventi on.
e 2
AmpliconC | 5°- 5- 603
CACAAGAGTGAACCTTAATGT- | CCAGGAAGTGGAAAGATCAT-
3’(SEQ ID NO: 65) 3°(SEQ ID NO: 66)
AmpliconD | 5°- 5- 553
' ATCTCCCACAGTTTGAGAGC- | TCAGCCTCCAAAAGTGTTGG-
3(SEQ ID NO: 67) 3"(SEQID NO: 68)
AmpliconE | 5°- 5’- 532
GGGTACATGTGCACAATGTG- | CCCTTATACAAAATTCAACTC
3°(SEQ ID NO: 69) -3"(SEQ ID NO: 70)
AmpliconF | 5’- 5°- 648
GAGCCAAGAAGTACAGATGC | AGGACAGAGCTGTCCAATAG
-3*(SEQID NO: 71) -3’(SEQ ID NO: 72)
AmpliconG | 5°- 5- 581
GGCTCAGAGAAGCTAAGTGA CCACAGCATCCTTTTCAGTC -
-3*(SEQ ID NO: 73) 3°*(SEQID NO: 74)

36
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Position of Miutations of the Invention in Amlicons
Position in Anplicon
PrimerA side of Anplicon) 1 (SEQ ID NO 1)

Mut ati on Anplicon
5' end of

5
(relative to

AnpliconA 134 12 (SEQ ID NO 2) AnpliconA 155 13 (SEQ

I D soApl 1 conA 384 4 (SEQ I D NO 4 l'iconB 9
(SEggl%aNo 5) AnpliconB 1(14 6 (SEQ I)D Anga) Kﬁ?ﬂ“?é’&ﬂ’%ﬂ’“
142 7 (SEQ ID NGO 7) AnpliconB 347 8 (SEQ I D NG 57)

A’TE@)I& & 91@(?0@41%6 (%1&§§th g’?)o

Qul BNOS AR EANR 04100 LREQ

320 12 (SEQ I D NO 61) Anpli depiE2367 13 (SEQ ID

NO. 62 | 4386 1 G
NoU )15A?FS)EIQ c?rﬁésalé’@ fl\l\ﬂat(oﬁlgéqb%)plnbgtﬁt'ﬂn M&'Agf’g

Sequence Anal ysis Nucleic acid sequence anal ysis is

Ampl | conE

Q)

echni ques, based 0
f a probe strand p
ind (b) enzynatlc r

\pRiSReNed by a conbApgichon of (&) phy

n the hybridization o
lus its conpl enenta

eactions with endorn
racpoc Nucl-eic . acic

Il
P oo

nﬁgﬁlaﬂ\mo famget
BEERASER of Amnhcon)

can be assayed

ﬁ\_ﬁ\ﬁ'-"

U TR Al

LI = S a —a— o

ABPLIcoRh e £ or mer ar

dPyzes the

engEQaDpud:ent 1 al

MArocon

of AmpiRgh/ 1 dual

humar

af _narticul
part

faasY difaYa)

ar cells

Ss54and the Tatter
Ln

R e R

AR,

hybri di zati

R84 det ecting t he

MeSEaD Nb:4 A DNA d

UMnSD@ohEI a process
rchod

9@l the present
et Vi of nmeans

mrant i an ~ A hp
évﬁﬁbolﬁetqgﬁor oach

Fpi+shed-—by a vari
%Jing]b"@{‘%ctl né the ¢

ldence of a DNA

O =T Q '-"fﬁ

6P(SEX), IDaW0:6) | gonuc

TR
vi he dup

AablicdeBt hat TS

ny

Qﬂ']? dized Th The
|nr1 group t.hat

ndicad
g@’%%vxo 2005/ 114

d4ns”

F’(BT (S[BSZDM.SV)35284

Aﬁpkﬁmhebl e.

al!u

Typi caBhy such Tabels

mdified

nu $eg)’( (}@d ases,

I
\JIILolll \va =)

i ke.

AR

The ¢

ﬁpbonucleotlde

gaf GEQIERE)Ie, i.e

AmplenBt i vely |ink

ad3to an

rqqﬁ§§5§5gﬁggﬁua ot

ALBHRE 2N

320

12 (SEQ ID NO:61)

AmpliconF

367

13 (SEQ ID NO:62)

AmpliconG

14 (SEQ ID NO:63)

AmpiiconG

15 (SEQ ID NO:64)

i AmpliconG

Nucleic Acid Sequence Analysis

Nucleic acid sequence analysis is approached by a combination of (a) 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 2 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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used to detect the presence of a specific nucleotide
sequence in a target tenplate. 5 Radioactive el enents
operatively linked to or present as part of an
ol i gonucl eoti de probe (Il abel ed oligonucl eoti de)

provide a useful nmeans to facilitate the detection of

a DNAO YYpHeRs A typical radioactive el enent H&TﬂﬂﬁmumbmJ

t ha

b ;@[gctﬁ’({lg d@ﬁ@%l&?ﬁ&lgggeﬁhﬁmféﬁl&gﬁve aE)(Il}'EB %‘nrﬁél?jprgédéﬁ %d mucleotide

cIPazes apd top lien ray em ssi on-produci ng radioactive

elmere onh@é@a&e&m B 10 RE LpkR RG] HRHEL SR taflS Ry &Qﬁ? Sroup, and
gg; Eée pared by enzynatlc 10 incorporation o
r ddaé?tFC\t/ prefeRtset édpﬁﬁa’lflnéelfqndlé EARFCHINR tHrgetltemataci d
u ﬁaﬂ@adﬁb@cl&héﬂ&%ﬁerauv@lyt 1BkEED oY Bi8schOaspad b%%‘ilg&ﬁkll{ohde probe
| eot i des are oligonucleotides that are

ed oli
P R R P B0 B PR PR B HBFBRR A DNA duplox. A
agﬁflktaSraabacmf/d dien@anik ahMHhﬁtg)r@thﬂ P8ta rdyl @G RBEL EMments that emit beta

gt th us met al . conpl exin
R o b R sra Pl BB PR HR e oactve
a n%ttnant idslsa Aomiidatitvelpelyaudéokiat moes is typRallyesiépana ibgl enARhkitg

b(ﬂlﬁggno{‘a% ﬁ&%d%lﬂ,&lv% r}gab%i: 8Q1ucgecﬁ19esl 19[091%0' eOt I % Vldﬁ\égglaase

orn1n
t Hetermatiyds m@@e@my 1h1m1ﬂdME¢Imeleomhp¢re xhgonm:la‘ondm arSei@mically

g ;?;ed}l]ffe@kcbcpc N?%lér%e?% }:’:’Jﬁpl 7% @gymé %&ﬁ%@? ‘O%g%g E@resct:cnt compounds,

orng feiifie ne est er - Iabeled ollgonucleotldes and their

USGhetuBerhiahed] cdadh I
Soo U aagE g xings &%43%&%%\&%?%?3%%9 g%%%h’gggmm

Aﬁb‘?ﬁ’%ﬁ?%ﬂ*ﬁwﬂ% ghani{peing PR thepaglintoidey, oligomicleotide viaa
?lﬂﬁaﬁtgﬁomﬁ.ﬁ%rﬂ;bouﬁd SiRK %ﬁﬂUTMdg%ge Qﬁ%ﬂé Q lﬂﬁ%’r@stclﬁrﬁp \is kmde complex
uor es ho m n S_ e an e e .
P dC g 2{ S. Pat pi .4 3?4 20, g,? s’769r?ta.ni'i P]ubgs atattl apg&cauon

P"gonuct eot 1’
réﬁ@é%§7ﬁhéVﬂBQMEKBltself | abel ed and therefore

di}ﬁ&ﬁlﬁ&‘%&%@t& 1EDERk oﬁ&}ﬁ&e&ﬁﬂ‘éé aend at%;g]e 0 1 glsp%ﬁrglécl%)ﬂdes have been

sanple to assay e
t Hiesqrigee Seq IﬁS tH%BNG upT (Hﬁoéprpdbhﬁedr Reftaypt Ai’!élcp‘meﬁmﬂé9ﬂf and European

grﬁteﬂmdn PUs 7686/ msgﬁl ﬁl}/orés@éﬁ@{ngﬁgr c%ﬁl &mﬁé fn@lgdct tgl%re% rhoda.mme

| ex f ron1gﬁy abel ed ol i gonucl I de
noteXRAd: PR DNA dupl ex. Technlques for the

sep &bél&d SlpoRitlestide @tebers i AMAL dufil:l SRRHGHERD M ﬁselﬁéb%ﬁd a
no h éﬁn gﬁ%ﬁfeled ollgﬁﬂycleotlde probe, from

w& VET QRBRRCICIC PREAS YRS 518 Spmple ot Asayade Detecting
S etp@preften@mftha Diberin i dahlex Ml GRRUE the brepme sk @pRk A involves

PGk 360 B8l B obRSTS  ppiizt o

tH§%ﬂ§3ﬂ9¢ a heterogeneous hybri di zation fornat in

W‘I‘e@ﬁ]ﬂ.\ﬂgﬁxop@? Jg%gﬁchlcgf éﬁg} g&a%? hlgﬂ%l.ltcf%gtgda L8 %uar‘? d‘%{x) h}gb alil labeled
[ m}}gprgl[ghe@txdnaqobcp ﬁom@@éh]dllldﬂgﬂm Qeli browsomt! hypicalljinedlve the separation

t d ose
< Eggl?hla Etgandéd'}romoﬁﬁe Itslgﬁléig@u(:%o L?lmhse ganﬂlpijés{s %g@eu’ Enenﬁlcal properties.
o gVierg gftgrysgrrsption ehnigueo Y% the 0% 282 ROFHLIBROOUYLHEEERM format in

TRehi@ &Qﬂﬁ%rﬁ@eﬁ gR%e %@@paﬁitei,otyﬁl %Elﬂ[gve Ry e DNA duplex that is
|IHF%P p|c |1y at_or near elr -term nus, a

maém Exfoebasts ﬂﬁé@}ltbml alosts¢hnigue, urpwblpln the matrix is a
Usﬂfd.(tblhﬁ@b klﬂetlmi the @88l iaPR. Switerrk NQWWY. BibL, bH803 (1975),
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art and include cross-linked dextran such as that
avai | abl e under the tradenanme SEPHADEX from Pharnaci a
Fine Chem cals (Piscataway, N.J.); agarose,

pol ystyrene or | atex beads about 1 5 micron to about 5
mllimeters in dianeter, polyvinyl chloride,

pol YSH3HB4HZ o1 oss-1i nked pol yacryl ani de, PCT/US2004/035284

Nicthg &lﬁz&ﬂ\dcldbtﬁﬁﬁca@ ralsﬂ)ﬂ: Mmh@&@ﬂlvm& %lel\aa‘ct o§£‘c%§{h§1r 3 -terminus, to

S”'lﬁs gg t]ebi mcrotiter ylalate wel | s and

R g e SOIFEPED EAH Sl AeTHge are well known in the

nace Iambhcthﬂﬂe srotolirtkhé d&umOfucBas tedl evailfiblé iRleMBO R Yename SEPHADEX
and.use th ol.i gonucl eot i de

ol ucl eoti de nki n
0 oDkl Epom B RSl al T TG SRS G pesce bout 1
1 @nidron 10 @etuedmilthetoy oy matnmrngalyazss'mbmndta helsybnt, diczatiien

! SAGLEARE KhHLSS. SR A ALDEL L NE cont Pl ated

od un condi f1 ons
s mfifrpttrekate Wedls al!d"lfée liky]. | gonucl eoti des having
C & r uence
¢ HTPHSTRRNAL oty bR RICGAEL Bl D861 DETAPAE R horap prucieotde,
é%‘@ﬁ ééénlsv%@wﬁvuciqthme opeeayeiatiek the membentathe solid support.
hﬁbﬁdc@b@(@thlvmlﬂooﬂéé% the! hy@ndxzaﬁorﬁ@zﬁﬂl)x? g&ﬁg&%ﬁ%ﬁﬂgfﬁl in the

oI| onucl eoti de and targét nucleic aci rase
" FEBFIRIFS ghod orer By it mesapHifions fog b SmEi Qi cient or the

e Q)ligdﬁaéléiﬂﬁ& ,hawﬁébnﬁﬁﬁ%n%{yho e prdBd E 1B SRa @&ﬁcrtc‘s g the template to
Z‘ I od, indicates subljﬁectl ng e hybridi zation

et o SPTRISREFR DUF e GHL S ARBRE ST o i gmmpiae to form

C(hx&lﬁtﬂilztaﬁcﬁntpr@ﬁ& of, g@ﬁ@mammm@s&ﬁmwhmrgeﬁaﬂﬁma&d
m xt.ur e, t ure and

N pH
c o n ?58 nd  SUFFF S?Hél}ﬂonf oang & WE% oerq“lﬁf"i‘}FIEs when used with 2
O |mhagyoemangt emb peted, mdicaenselbeting th hytrlde atidh rg@tios SBHIRHE Sn the
t I Such .tine erature .
e
h;ﬁmneewwﬂ OH cargitgnd ; Sufégcnt@ aAIeW loneramgre pligohiseogidds to mmeal with
t g @R, tb BRm aQhbiBio RUE e R ] g&h‘ﬁ?ﬂ@@m@&@ﬁ&&%&&ﬁ tonditions

the degree of_co Iementar|ty bet ween ft
oI P8R e PeaTPiRd tha‘FPdIZHPPI% PeRdgrsts W?M@oyaamﬁhmﬂ &R he length of the

c }dl@&iuliﬂ%ou@@f&)ttﬁml&orﬂﬁzeﬁ NBe @lsic @ﬂiéﬁlbﬁﬂkﬁtg&y bEtu'@cn the oligonucleotide
presence

stri nc bridi zati on
o ool B B, A o S O e DL o ok HRB A G BP D of
r egodduariondtsired] atdehegsesamy oﬂfafnmfaddlﬁﬁakﬂcmhﬂs @5thOfybridization
h L f.or ols) zing 2 ridi zat.i.on
C%Ea c?n L 2y g irzs Igl@ a?f\%cgtﬁh etlc f h\%&m&ﬁ@ofxe i/&e@/ gﬁ Tor opimizmg
adnbodizafien @n@tlmelfbr aI@n‘cmhvbndlztaﬂlm reaction adilfmpme aie well known in the art.
| I ti.on
bR BE BRI B LS LA Gl ROTH 186 Dotwecn 4 and
c & Ardeep ceed a'#t at smperetres frems 41 €. OWBZI? Q. prefera@y akious 12° C. to about 30°
pPreef BeraPliéradlBbut 22 €; anki Qo 3RRY ,
pr ef erraE[Lyraago utut22 C an arﬁ d f o%]ot:%lg)frr%&p?eb rélggcf s’ tfolr2 5 hmgs greferabh
@l Brs, preferably 2 nminutes (min) to 1

hQ{MbnaﬁﬁloWﬂmedhrﬁéd bl £RhoBEeERIoF hdddloQibouk Forfat as is well known.
&gmaeneous or . het erogeneous format .as i s well known.
T

B E T 1P A7 S OB B 1B PP IROB IR SVRiSH PP ey
I roligadutitdtide and the mizieidachictdueddaeto bohytgaRue (1@odt) ﬁ@pr@ﬁﬂt in soluble
Sl 2R B P2 S0 B o e
h g@ae’p@geqqiwu@ wheczh(ptth@ I’llhel diy@luviesidé, pelytsdeotfic @robedr kdrdet nucleic acid
that is insoluble in the reaction nediumto which
ei ther the oligonucleotide, pagvnucl eotide probe or
target nucleic acid 39 WO 2005/ 040428
PCT/ US2004/ 035284 i s bound.
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Where the nucleic acid containing a target sequence is
in a double stranded (ds) form it is preferred to
first denature the dsDNA, as by heating or alkali
treatnment, prior to conducting the hybridization
reacti on. The denaturation of the dsDNA can be carried
outWoRr0EH42d adm xture 5 with an ol i gonucl eoticiusz@4be2s4
n%/p{uhgr zed, or can be carried out after the adm xture
e dsDNA with the oligonucl eotide. Predetermn ned
C\Shpt Eprusteirdctdcopiningerargd ecqubiqgario eldedis denden ddsy fmem itis
tﬁ%@&@ﬁﬂsﬁieﬂﬁlﬂe?ﬂ&g Nﬂ 45%16 ng%gm&l ﬁ[eﬁn{@pg&lﬁéo conducrlnﬂ the
sequence in the tenp ate nown, suc
wherdizatiprereptiope fhe chaﬂbfétmm@f thediseNA cay by ¢aied euttpgiok lo@dmix ture
0&1&9&9:%@1%&1@&1% WY EEARE, o%%ﬁlr&*l%&%ﬁed %{}rdaﬁ%arﬂe Aa‘i‘d&t'm%to?mn dsDNA
primer extension'into a region of
s\é‘&u@ﬁ@}gﬁ’@mk‘/‘ﬂr‘%ses as well as subsequent assayl ng

PREERASE SRS REhiale Beti8értthd oliddhudMbBHEand 'tRMERM Ste is achieved in two
sequencr g has deternjned a region of nucleotide

SUGTEREPEIE the BAChig s 'EmRiBE i PHemay be Bera et $ovheers primer

I @& Rty GE HYRiteR do kid@h 0ligoati iyt yhiBethsd Reddbncod Uaid @ initiate
seguence. This latte RLacess has been referred to a
L aon S R RO N AU R SR PP Gt T o5 subseduen assaying
sgqptecscas ﬂl@cm’t&d (dbnemccbredlextey)remqns smmencmg&agdmhasﬂegmof
Huecleot% c#x I%Cﬁ le AN { %xﬁ%rg egieo 5}%2 gc{]e S thlg:frr{c?e]n 1y sequenced region
hipkra rdguzractfruolmomaequem ammaktmmecewrtes bege meereel to/a Wikdted

IR A5 L B S S s o
apigvipusty detsrmpined ssqueppee f erred rati os are hybrr di zati on

I @acdil Offnoultls X 445 68 goseaéoamre&neg e {]zaa&pre&h%n Qim&tn,% are
tar et sequence and the oli OI’]UC eo

kﬁ%’ﬁﬁ“yﬁ WP&H‘%“IF%WFJM&BIICS% Fna‘F‘intsff WPF‘F mb?SdJ&meen fhe
hybgohdﬂrebaad 16 Be naﬁralzre@ﬁdrﬁreaeuﬁms Preddred 216 aréybki@Miion reaction

efficiency. . Thus t hou ati os where aone conponent .

C i PR i Rmo R AT of GF D pekp s AL B RE e As s
t well kivvat deenaticofponenil mobxigesRligsodute hybsigizitioa feabtibnfpedddets,
p%ﬁoﬁ%ﬁ}? ko%ver Lﬁ?}% céh%gusl th]; tth'% 0%%&@%%&? c n;ll‘p%}tle%{ ablemas much as
| ess Td are des I practi-ci ng"'tn

[ ﬁO(ef@tdrrmiar exge5s iPatiectt g ethef covimeheng wecebwwﬁr:sls thze 40 fold preferably
Tas. 98k, PIGMERE Sl Predefdbly @ékﬁmm-?% PR a bRl il HS

DNA is prepared by PCR anplification as previous

diyer¥8ed. The PCR products (DNA fragnents) are

S eRAERL MREEARLINEoLiRe8 T#BetiFdqRAcadar ose gel and
transferre onto a nitrocel | ul ose _or nylo

B DN ot R S SR D E R Rl thas previously
f dag®Ral $he R’Cﬂgpﬂ&gudctsr (DNIAJ-fQ@mE@ts)?&e Q@Qatb@ﬁdﬁorﬂﬂig EcSsidih hrfagarose gel

pul sed fi el e ectr resis. 30 re

P EaRErash (iofiGh o5t RPItor O OBE Gy PR or 4] GreHionslgctropboresi
| eeratates Fragnientshen gireniinaloo t(ﬂB(I;mmttﬁkd’pah’gwﬁhaﬂ'ﬁuﬂsedlﬁﬁd gdP€lctrophoresis
C sBal R me T b Mfier e el oAy % 1 By egorene

e rbudhineprreulPERR pralde ¢t dsteanwediby ibtifiigationTwith i kpezifid, labeled

onl QeiRacilr bt?e mat ri x (nitrocel lul ose menbrane) using a
dot-Dblot (slot-blo E apparatus, and anal yzed by probe-

4(n mreerzeb@rtmm@ TOBRE eY G35 Rgmmobilized onto a solid-matrix

(nitrocellulose membrane) using a dot-blot (slot-blot) apparatus, and analyzed by probe-
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hybri di zati on. See U. S. Patents Nos. 4,582,789 and
4,617.261. I mmobilized DNA sequences nmay be anal yzed

by probing with all el e-specific oligonucleotide (ASO
probes, which are synthetic DNAn ol igoners of
appPRXdohtehy 15, 17, 20, 25 or up to about

nucl eot i des | n | ength. These probes are |ong éﬁ%ﬂﬁHWV@Sm4
r byridserrn. Sed G bd atveg Mo ce2i1895nd helggsnome, but
SHEhbIEHERDAK, SHREE gy By an interna
R A S S S SN e A R
TRASO) paebys, sdish etmieéhem PN aigoaterssif approzintutety BOLT, d93‘3 or up to
NBY6uPS) nudlestided e Wnsh e dn Y plBe G enat ur at

behavi or s of ehybrnlé’hs bet ween th ‘%Uﬂ x‘gsll]lpr%b éumﬁ‘éersr?&‘fences in
ofterggoRts: b sBawyy sheder be ﬁqstﬂfbdlﬂﬂi/bsc@nntmml ltresulnatch in their
hMWriaﬂ:'aﬁ@ttd) P BrgeOnslidul O ﬁ‘ﬁils EXe E%h@;{cé/s &E%?t SB%H%?DH@& may be

di,scl osed her el.n as_ SEQ
( Pasreanshyd by Hhdiffrpt ﬁne‘ﬁ’é%l%b@hamrw Pyhaid$ eetvessn g rfeP Cargrobe and

t ReyhahyHmitat @re® pRict cfdréf@lll)} %n&r@lléd}ﬁrbxglcﬁﬂhmog&u&ﬁeE%?;Ia‘]r} probes
choi ce

Rt B abegen o BENB-amed ShQIP o o isec ot any pobes s

p&hm‘ﬂlld al ieng zlsd&y hg@tdiz¢ispgifichRy Rthéegiohlbthd QRS 1BEMle SarideFhe point
Qnoiyc ucl eot i de. g}etfggt n of Target Seouences in

S utattll on ome P 2 TS ‘ifllnlé dishngyishipe pepen pelymyicleptide
nogten gthawind nptatierf and atwidnymerpdlyrwelbatlde zat i on have 15

b . For | e, probe/target hybrids may
- %%Qc %% #Mwa solid matrix, such as

h§€|‘f et mpalpa#mip@es thahdootiet proefeneiric aid gnnﬁCtandSor immobilization have
dubl Rvedpe@nsed Bie! SL6 rgbe

nucl ei ¢ %(E:I ds may b eﬁl n?%%kfiéyfggﬂnﬁ%so iV y}lsmaped gpp @ solid
afd TS gl ?Sdlyerézmlanaéte Whiehjere fesend elrivus d@ub@m@lemnmm acids.

Delie&hiief, }Q't)belrhl@lmts Ai8EhaSRAHEAES £k sgﬁd E&Q‘mld Iﬁéa%gcapmre
with the aid of cond, | abel ed probe t

e fF Feqa?‘%@&‘esal“{ﬂ?fb ?P%t?fé% Bpibo FrechipateRes earngegcomplished with the

S eifud A e&ond) 1aB@edgprab@ nipe si eiﬂxﬁﬂhsfp}/d&&l RS Y suﬁﬁori 8 the@rgeCequence in
R e T R R T —
ol gemdeietpf eniti gat i on assay (OLA), the enzyme DNA

i ! nt het i

9SS RoUSRL QUBRUBLTOLLY ki 4R DL bl i
bagesysehec ligpmclgotidg F@E‘Fﬂce@,%ﬁ?@d@e tharthencarchase pair with a target
h@afledc if &hdt nbddd @ﬂ?\%{t&ﬂogﬁon EF gﬁ{oln QPP olﬂg«%ngé@@ls prevented by the
oligonmers is prevented b presence

PERECE PERiSTRRIEhee Biclsqldes 4t th? n@cpweslpre rhis@gsicesiure atloivs for the

p m&e&uﬁ Bet@bdn @Swi RfuchEtsyarithhis td AmbleO8k BRLWEER MR or DNA

nce \é%rlants in sanples of cells w thout the need

PiRTReRT RS Vo PhEPnpelpotidaymet bempiteroghby immobilizing one of
Oltheqe'l oligoanddotes anbydaerving RihkdeLte Y oddNaReR loliZdni@leAB s also
of h two ol i gonucl eoti des and observi ng et her the
seébn ' Iabeled ollgonucleotlde is also captured. 30
Qamming(Je eei fop Ies Rrteftistontiafs Base

Mol rmt the
s g Fhhl *h%%ne%%%# PR Pyt 4B R i i
| éfrvgthtfomﬁmwwgmuslpqxgib euhqumlnemw d@ersubsrtcramﬂemm Drthe
OtnlBgﬂucﬁt%q £ ;
O LS Sl e o AT BBPE; ppgons wiere
pAidHBISTRICHELP ¢ [AEATSRIVA OF BN Steqveswm Thedeghts may ba stoartye tecording
RNA or DNA sequence. The fragnments nmay be separated
according 41 41
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WD 2005/ 140428 1' CT/tJS2004/ 035284 to size all ow ng
for the determ nation of the approximate position of
the mutation. See U.S. Pat. No. 4,946,'/ 7 3. In the
denaturing gradient gel technique, a probe-target DNA
dup al yzed by el ectrophoresis in a denaturin
gr ag?))e(zﬂ({ ﬁmf‘qu ncreasing strength. Denaturati on'?QUSZ“"“"’%Z*‘“
aeGREpRNIRdo)e dderirdfeT EARQphOxifhE HadilidaIbf idtfitai®n. See U.S. Pat.
d% | e thh a m smat ched base pair denatures nore

E § than a perfectly matched duplex. A third
nmtthodknsredrs@tadeat @hetinkak, «preasage DDA cﬂﬁp&limd @bggkdgse

e e o B R ror e Sispet, Bingfinsh i ecompunicd by
deﬂ&odaeadn mipratioe tad. O‘Kidltpﬂ@(x&ﬁ& a riteragt thied haswpiihdenstiied More rapidly than

g dlgat§he n C m smat ches) or hydroxylam ne (C 10

? N Bned bytreatrrent wi th piperidine -
cAéhmbrsethddeelm obeheaticat Qenvage of wpmiahed baskeiTat & mismatch between T
r 1t t [ n OAS

1L GRE P, S AP D et Baheh U AR ERMRRLIGS
dbdtereduplesesCRSEfruwith psynum irgoxifd & ad@fier@smat@es)fou hydrexytamine (C
| SiBSRAGH) MWy R ath RGBSR SHS GEREd B bbbt &
pat i ent ?o pat hggeﬁl c i nfection, whet helr) 1a5t ca?pmprfwate

| B8Itevel s of OASL protein, nutation in the protel n

afrﬁ@__de utitChpbrisSfof ﬂé&@ﬁﬂo%d/opénhﬂlcﬁ@bm%ﬂﬁﬂbnsns it maybe
a ant eous.to ﬁgﬁgft t he {)tatlent wth wild t

e OAS 1
fmuisne i e PAST aceei el dcThiivaDroh FEFuRend Pwtefsstve
[ Iﬁfneﬁ:dnl 1ﬁﬁksdcﬁ&d&htaﬁﬁcr@§€drsh@ﬁﬁnbih®v of afpaioft ﬁfpaﬂhh@nﬁﬁﬂ'&&ioﬂ, whether

= engy Ses i o PR e Tl R RS e R s ot ot
meneclizeisag amty by edustag@uadneatitstpetienawitit @ilétype OASO dﬁmbuby '

t ggrﬂg%&g nIEHE 'ongi Y gsquﬁﬁrgchgnegmgr Y:Lr%uré é/ d form o% thwgtem that

m ni stration o L er native or nut
1 diffen fedmntbe wHd-type Pipfsép Bdfbat hipepp adiantegdoin tamiy afrmlaglewgc\

| Rt dtiSn i BRI BMan@feof! B@Eminfl £ Abl-ANSdBEL ML R R bene. As
not limted to cancer, diabetes mellitus,” and wound

h S8TTPRg. PrepIEsly AR IASREAT % BIRGURATET a7t fogms of OASI proteins or
a@mypép‘ﬁaés@tay @lRo B adMitagRbustili@e FrOHBGObN AN ifAtBHidS ilRluding but not

PR e AL T L —

2 adimnaisthigdnlof afy i tkfelr@dgq‘iﬂgqﬂdﬂﬁbs or @61y1&bpﬁdid§d uct of
procedur e rodu

r I;ngoﬁ%;)%e es ?tqg rFSt?utelgV ?%nmméh%?%% Se 38%0 Eciita é‘ASlR may be a

e lmlmrag/lm purtfiel potiuct,fon p pedegpl dhemiosl sjzxalmtxe proaéd,urey e@ ptoduced by

Q:%Sl%m?xlﬁl nu&fl%dg??%ﬁta Sgcgkgrevﬁig‘w 1cct§)I§ or e?an?ptllcl, W b c}enal yeast,
! tigbertilest nsese prsiroapRyalisp pit S A a@nbn@}@ddq sequence of the present

I ek n@%m@iﬁ@%%%sﬁr@%@%%mc%ﬁﬁmﬁ 9&9&@5 bESIR the

t he prese I nvention may COsS
mPRYBFALAFE o5 BICHBY NEERAR Y RS %SVWB@WGW@@D oF othyukaryotic

b € arbEirdehked GOH Y &tx@d-glﬁedvm PPéifARptdRE ot thenk Ve b PR s B ude an
al so include an itial methionine amno acid residue

( AR0R Gasthiqutyg aﬁ’l“f‘?ﬁl T§sidug A PGSENC) BB LHes of the present
| Mibe pbliypuptides 80tht preseudiay dnfien AoGhdRidB (B @EMEN EQGerdef deffd in SEQ ID

| BRGT TR FOSRR A s "SHN B ARG BENo g ER m o

NQ5, 98) IISEQ J6DSROID 20 2BEEQIID ND2828Q BB D, BED MNO: 32, SEQ
SEQ I D NO 32, SEQ

42
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42 WO 2005/ 040428 PCT/ US2004/ 035284 |ID NO 33, SEQID
NGO 34, SEQID NGO 35, SEQ ID NO 46, and SEQ I D NO

47 and derivatives thereof In addition to naturally
occurring allelic forms of the polypeptide(s) the

pr es&Moodddyignti on al so  enbraces anal ogs and fragnents

t her eof, - 4|§ch function simlarly to the naturT4p2004/035284

082 Or PH§EQ TRINGIHCSEQIME0: THEEQ fIONOSAQER 50 BNROON and

”‘Elérﬁ/m‘?\fes&'é% ﬁm no acid residues of the pol ypept| de may
replaced by conserved am no acid residues, as |ong

ade rddgiof iprmeturadly oofurringelldhABHR O}ﬁﬂmtpﬁlylpeptﬁe(sfmé Mts2ht38&ntion also
E)éﬁ%éeg §na§)g§' Ql’ld M.IS tb%&,v‘klﬂl%h rfuﬂ%l[’lgl%sjseurﬁ}l% a’l t%glswgy oc(;uInno

illustrations o tabl e am no aci
witkghic fosggar Bhus ofox Wémpléﬂ pr@rpmxd eSthe hmirhecidirestiagt of the polypeptide may

I 1By tddy ¢ ac l

t he%glfraesext é%ﬁ@%ﬁ%@g% speci f i caH?l)? TN Iﬁyng{e Dtorlig‘e%A%flRpmtem '
t MFHEAcA JERAmPAGs &t 10 gbelass Prsviee repeesan@ive Rlvdedtioned siinblSERino acid
| &pl\i&meﬂlﬁ w1§5@a}(ﬁo olﬂq%pn&%gf h@ H}Qent%e?t%ﬁ otll‘r\llg eK%Iiple the

C%éfé P NO 52. As di Scussed previous

0%351 8hiPe PRpRAt IRVt ResdA gally fRchide @qsrumcatqd@s gabg éaims of

byz)pcsmﬁpxma eESE@IMINSER, SE) MONDB 20! S5 85 Rt S0, @EQ ID NO: 51 and SEQ
of the longer but

c rmnys fra
C B AR &S Rt oS D SRR 5 st rprcsosiet Prori! 2@ of OAS!
amdss%E@blythN@anzﬁ& and 6PQ ESHOL 53 ydi’ni-ela&ké £cAAROeEMRs Fibment of the

CNTREHELR LIl Pt BRSBTS SRR S o

| Eepke&ent mthetephmrﬁﬁgs 18 cggsmzd:tem:m:ahd nethe EBspbnding chunpanzee and
dgnte [ d| at
Y %Lﬁﬂﬁ%ﬁgs oqgruﬁ SH&% ?egﬁgn\;eg Oﬁ% %9 %E% ﬁg;gz%uman OASIR

npanzee an
f @PWF@Fdﬂdé@ﬁat@bm@gﬁham@mech@w tethe nmymnzaeaaidl gyrladbimé SSEQ ID NO:

bwsg H%tfm%§bééﬂ QWorsRard 16 b@&&yﬂ%aaﬂ& §<§1IVQ §)ﬁ + V\'h a8 the art as

herei n.. Correspondi ngI Y, renal ni ng y S
t FtsResse slsewhsrenRersim Forrespingin 5‘é 6 FesPITipBhigely piolsanmoated forms may

enky Bﬁldrrﬁ)ﬁkti‘a}/edaﬁbd heymafiGallly BOSR. AKitbleginled mttﬁkeanavﬁﬁ afﬁgnl:cllate

a regdnatueé ategr a%tnl se 0 truncat ed_but

fancrronar: ¢ {u RS %’ PP Hierolpspiidst eag presfade the

t Wevelqiawes|of prtibatly efpoase twinleh ehypu ldesipoRE € hinky: ¢l bfic efficacy of the

of the
B T
ot F‘%m st maintandunsrion Wi ymode tyn- mn@utosdmohloedoﬂﬂﬁb dohPeptide that
alchuld FBhdtaafitddl WGt OR i auhe E@L\ﬁ%s gp é&ig gtH DASIR polypeptide

portions of the pol ypeptide t
arfRaseRaysly- ddpesirliled w thereivwili ammprme hesmels pwigaepﬂms in general,

f utd mdremerablmaa@mxmm&mﬁfaeénﬁnqaa@gpmlc mfc]e Rally

skllledlntheartvvlllalsoa ate that s

pGPSPBUFES Heacranenticyiskeppgent A‘é‘ihlém}?ﬂb éh%fﬁélﬁ&@l ip the art wilbappreciate that
c Qﬂﬁﬂc&mﬂehdeﬁbﬁf dRfindBéthtz@gohtiunBting dz%én‘fﬁﬁ%hun%ﬁgeé:ingg&ﬂﬂ%ﬁe also

e tered.in_ therapeutic devel opnen
Aﬁgﬁﬁlfy S%a%f‘l”fi rfl"r%h pdapy- VlrﬂéaO‘FWtOﬁ theprasenjy |d}sc1a§5ﬁ) frencptgd @AS!
t Hertns. Atlhxeugmhun'matecepdbfpe;didsfdrmetpehmwwsedtawua@@}ésaﬁ

\ Zee a e al so

& bt 4 B EIRANESS 306 B taritl. Yo Bneq ippo! Pl by the form
proéthe fregngent] aricsperifand]ly m@luﬁ;ammio@%ﬁuﬂus FOndatenBnd iMefnRIGHEY acid
ttagleﬂgny@lgprteg,gl RolyReRLEge forms specifically disclosed
above represent " truncations to the carboxyl-term nus

of t heAlsoingiydes ip dhe scaphef theiyemtipoare ipslypeptiddsitin teaith dbieast one

the form of the fragnment and specifically includes

am no-term nus truncations and3i nternal am no acid
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deletions that retain enzymatic function. Al so

included in the scope of the invention are

pol ypeptides that retain at | east one 43 WO

2005/ 040428 PCT/ US2004/ 035284 activity of a specific

di scl osed pol ypeptide, but differ fromthe disclosed
an1W82%BWﬂ“§equence Such pol ypepti des pref ePGlUSp004/035284
h¥6inAds a sS@fﬁc d%-Q%gea SOYSREE, lisgm%f&%sm Y Gl RERAR N SR sequence.

sequence " honol Oq% nore preferably 90/6sequence
#0of

h%lwémeﬁgvpﬂﬁﬁ@fef% V%ﬁﬂ%ﬂs@ﬁ% irgreacenaiens arefiiging Y yequence
t an‘ich@g) Chabre g&&@m} 90% Qﬁ&ﬁ&&%@lgg%és%rmablafjb % more se lfl]ence

cal cul at ed usi ng standard_neth nnent .
pUAyRREH? H‘eg"fff—'évné‘%es%@%ﬁ%@aw@ eholeRleH U g methods of

tmgmﬁaasent i nvention by expression of such

S ggﬁ%&i t%gis/m L)I:[]"’H%/f}\é g‘fl?}weg%g ﬁ‘l‘rﬂ%”é‘%flcté’ g‘[rl]tfl gh%fp%%flteglégn%og Sbv expression
t bfaﬁﬁSkd;hmﬁﬁptWei i vevopmhcmu chemnefetted @%neﬂxexab\!A)Th@m G&rCHx Aple, cells

the VIV nsduc cells
¢ Rer PTG T arlimyseen Sl of RAE e dpdianoh mopiee o vivo
t With pmkqﬂpapmcezﬁezlls]mm%mg proeided chsa mrient webke kred¢dionith ﬁxﬂpdlh&pude
a r he.thangfduced

o g TR IR Eronfil 8 o Mor s S TAEHEES, ipagyeq iy rocedures
ph!lQWIUh theao by aseril ppoRNE! pariddd pcmgum@mm encpdipg {he @olgpeptide of the
tBﬁsmPﬁ@éﬁ&I invention. Simlarly, transduction of

l's be accongllshed in vivo for expression of

t ﬁémbdb' yﬁeistp?we of prlls Ry s, acerrplishedrip Vigo fop propsvereefificapiypeptide in
k R Yot &aﬁlﬁ@ lﬁ'rp%ceefﬁ?es KASWNn itk 4D &b dwn i@ 1l fald d&"&@(iuc&%g\h for

for 15 producing a retroviral particle cont al ni ng R

e RISy TR B sonRiaias BN/ Freodirstbepnlypentidosfitheqiesent

MR R HE hdrhifk©rd tok RtdR FirRhsdb@ion I ARSHY @801 Hf the
Vi vO an ression of the polypeptides in vivo.

TREYRPY ﬁl%gﬁ%r met hods for adm nistering the

p dhyspeprt othke snetiodd focadpiiresein thapodypbptoies diyhepresdnt invaition 88 such

s i ' ook Be lNgal L £ rom
e SR RPN L Bl 1088 R ffon B LSinl br L 0en

emmﬂl@ Forpxaroiprtiesssyprossiop erpliglle éorftx@mdwngrpsl@uuayﬁg othet fhan a

rrqymb«?mso%otp @)[a.rrl;plféa& @enoaﬁ—asrmaﬂ My bd k4 16 &aﬂmcsﬁlm vivo after

adenovi f us may be used to transduce ce
v|°96‘b1&#‘tt°@rw“hééh%ﬁbﬁ§?1i‘vﬁﬁ"(ﬁ}“€ﬁ a suitable delivery

VR iielctse where &H&%o%&ﬂd%ﬁﬁeﬂa}@ aPe hm@ﬁﬁﬂ&%n %aeadnnmstered by
pr.epar ed fornul ati on and adm ni st er ed
mg%qrtsodmm

i d
i juEee g%‘?lkéfhé F%{Eﬂ"&} 19 FdSOL T GAUTD CaptipBg A9 R
s nghu@m ao ﬁﬁlﬂi’nﬁlaﬂ@lcilﬂ@atm 1.4 NTHcahjeciof mbif e 23, ot @xample,
an

r. cal cium H7.4. e ji.njectiqgn na
a8 a et e e nciiph Moty bl Peep Hterony ik to sbou
efsfregkg hmiyamghmau) pakéfgeiita bdcpunthearoutesd adfinigthfini, hialth of the
4gkggﬁe%dy wei ght to about 5 ng/kg body wei ght daily,
t Into account the routes of adm nistration,
h él&ietphlymptlddﬁ@ of {hapiegent ipvention mFhiee @mlgypféptcoda(xm)on with tlygitable
pr 0 ] - e
D ERb N B0 il DL § BN ARkl ot e
c APBIS] D 8 AkarEnepidabeaceeptahisrcapien o1 quaplrsly 8Ych @ ctrrigrinciudes but is not

ANRME tOdaithd) BuffepddQbiglk Nex@RE R NATRRE Blkdof @hd dbmbinations thereof.
accept abl e carrier or excipient. Such a carrier

@e lfﬂglg.laﬂgﬁ shpléld ﬁl&*t the mode of administration.

The polypeptide(s) of the present invention can also be modified by chemically linking the

44
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limted to saline, buffered saline, dextrose, water,
gl ycerol, ethanol, and conbinations thereof. The
formul ati on should suit the node of adm nistration.
The pol ypepti de(s) of the present invention can also

by chemcally linking the 44 WO
og?g%i@ *PCT/ US2004/ 035284  pol ypept i de t of GHEYp035284

n@ﬂﬁ)ej&mlb &tdne Sr fdre mﬁljmldg@‘tcerﬁuga&s enhRmcetht Baivag tdethlEersmbuuon,
g}\ ebut ohde( l.ul ar u&t ake of t
|°§@“é?6t“l" S ;h PEYRAEH e 1% m%?“e%%rr?‘) d%attﬁén‘il‘f%l Hiésuch as
| ¢lmledtsros visfic agd, tlndsnbﬂxee,ghglmo{c chamh,qihbsph(ﬂﬁ)l(ﬁ and thie® Géxhaﬁves -
hat &G S,...bh dt h deri
(A o OB OR o PUOPROS W R Sp I, Wbt & died B
nmaeipleeTéS Ratedts St5ShE.7 88, és»%lﬁﬁcﬁ @@e&fd0|5rﬁ74ﬂez 55 86xanplse7.37L,

Uqg% Eixgc{g %8? 14, 758, 5, 565,552, 5,567, 810,

85, 481, ,5. 587, 371, 5,597, 696 and
ST%B)IYDmlde(ﬂ?héﬂ}wrﬁfgé prvedier sy elfo tetmeodificdgerreet speeifit tafirypes for
MY arBli m@ésé‘iﬁ(ﬂéé‘nbﬁ Ondi RO 1RREGH pwé G L{%tﬁexe&e%fﬁe%ns C

a partl cul ar di sease i ndicati on, 1 nNnc
| jagctiend Ap ganjbp grareciastd bydhospiskalicd inthe et @wmhbep@ﬂthqdis bavgbeen described

| theehieRtne diSerib e talRrifHIhE Ghdth@the b%tﬂoh@iﬁﬁta%ﬁ Iﬂfsgﬂanargeung

the art, suitable nethods have been descri b

aERPRiQramedisied qRiCYip i ARG apFbAdY 12Riigep iafias Ap gng w&o@@@m the
V\/bixigq)}%bprbtblﬁlrécaitd)r&ﬁhv Helupéél&@ﬁﬁéet fvaF @8¢ by ie addition of 2 galactose moiety

B T SR AT S 20

r @Glspﬁpﬁdte(d)m}br&te tourgmgek th@mhrmnsgseeceﬂ:tbzvfelrndmlnhﬁmbyagtehmd liver cells. The
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Ho Ig%tgll g%eés of aleﬁfé 1%_]106% onnlgé gse be %J%xlecg %Pg)ggs%gg Ei hqrerg'%}rinethods
c tngwia tiweke Slkdledl hngbe po llgnplépg |hds(0$ )nmtrni t@,redéq:sotne edcapegadchanisms or

Fotéli‘?ﬁ‘&&ﬁx%mfn%%&@&% %Elgmso ri)"[@%%té}ﬂsha?&%z?cl@s@@ui koY @{ample Vives

Z fhe present 1 nvention
by oS- S5O0 Bl b RO 02D st F@Py ByBinh Chgel 365

known i0@sd, Bse Gokial. (BY7) CeitsBeap 13, wabie! Atk RO tNaD Bted. 10:310-

bR e g e L BT KB i gpe meme

di s§ﬁé1ﬁ>siﬁc£ﬂude fhe ubeOdf pﬁ)téﬁib’ﬁxlxsﬁl,e pdliymertc caftiers@lichads polfydP&bilacelic acid).

Bi.ol . 272: 16010- 17...De O
S gia P D W Fangh Bom g Peppa s v A sy,
( 1I9950phileAtter@8ie@id, Ir AGBtheiifidxia fo s&ﬁh@ic peptide C2€16e4 Y Whilit and Dowdy,

Bi e%}%i %%gefﬁqg%%go%ﬁ%g%@ Qb HlicS a1 FI’V?etth@QQ:%-Aase%%) Figure

own endosoife escape” syste
i ri@lpmmiet ¢rinilgbdesariptiph of e nEthese exsoiplamel TIes. darnd éqtlbd in the art

sugah raéglml M&Qﬁ@@aﬂv@&raxh {afpe@l thods &Wo%}?&&%} %ple fhe

ran rom natural péptides such as

g/pepnsb?@saéﬁlﬁ PxeéPnAHWéqma@évd pearsgied g .up;ﬁtqqlésrbYaenpwﬁm @ithin
Spb&irdel, Gudd@iRbsdomBs Wi el doBfuSatdd\Maehi AR oad dr ARy ¢ ﬂg)efsal gl
Q)M{ILH ot Bah o e, BlRBne: Hapak et. al . glycoprotein
MEEYBYS 24: 247- 256, 2001). Figure 25 10 provi des

detnaiitvestiod es@ﬁmﬁfl?ﬂdphﬁxfmaﬁﬁ‘d&ﬂ pdck of le clhyﬁﬁaﬁsﬁg( 6ier @foye containers
e I n.the W CcO
B B oG PG O Tt B g BT R oee of e vention

C oadsodieedd, witkGnehexaaipbls) cidle a npﬁ)deyqompfdnde:(ewnhaﬁ by A@overnmental
ggaggecgf%alg@t\{ngﬂﬁe:&g%%ﬁ%) %se o?omeosf 3] ann ﬁslnlllcaﬁs or 81% ocriSchXoaucrs wmch.
c cnpergaﬁ@d aprgovgabiaibe eseecxf cunnanmcglgt |uﬁf90rtsaie tfchrémman admlmstmnor In
asi al ogl ycoprotein receptor. 30 The invention al so

provi des a pharmaceuti cal pack4or kit conprising one

or nore containers
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filled with one or nore of the ingredients of the
phar maceuti cal conpositions of the invention.
Associ ated with such container(s) can be a notice in
the form prescribed by a governnental agency

gwl a(gﬁ 4?zt he manuf acture, use or sal e of
pha Hacdtitt®al s or biol ogical products, whi chPCHEP@EIS284
r efdltiog trise pRYPErtidabs thypredae: rageMtEmQoe rm{pufva&tn%ﬁuncu&{swﬂr other
@?% for hunlg]réiadm nistration. In 45 WD 2005/ 040428
PETPRIEZ0CAPY35284  addition, the pol ypeptide of the
pWesietht OAEMmtenftﬁayresbﬂt ispl @yechided a€ Oplja&titRA, et dan be

ot. her ol her [aneut i I.C 1 varjants
oPVEHR R Y e nt\?télﬁtv elmgcge g)?ﬁeenﬁgeepdﬁ]% ‘édeﬁoftlh?‘r%r&%ﬁtt‘f“’éﬁ fon are
t heey acamatpeceuyeal endesaibebabined, ey i gives ot @ainple i hjeﬁbcemcally

[ r t vent i on o
R e R A L R T S S
gikogeynt the toutce gizadpiimastration, héablr afybempaticnt bty Elﬁef aamtmwed Gpeerably
ObgeARAHE achibvOh a1 ARl or iBecBBRYY o irilDdk RO iavivirus, most

y talnglnto account the routes
efﬁbbftHfCii*f i rephesiing e aaurelivesistanes favnd indrumansiaaryingrouPAS IR

ghu/e@erhslagdgsré@ﬁ&g@bl y adequate to achi eve prevention or
inhibition of infection by a vi rus]t E referably a

f Imdpiigr hasrd drygdaqrapiqs that wimipibe begofeial ¢ifrstsob ) 1?*‘8:951? mpatqneat
ngasluoalmrsem st:am@ezfzswwomommness: an 4 6112320081453,

APk s8R 2 kR, 1Pk pr PR 07513 e

| a6 tnvizivRedya didch @i ialdetaipsivi. | ANdigtheded ftviodslyd odddkemplary rationale
2 21440 2144088, 2144116, 2144321, 2131025

23 36fbrns S8 aiios 5306 wirta heniooSaRuYn STaipeg: adicus
0ex2ds5615 88nstafion\r DOGisE bf dn8 oamere_paﬂhswlaEﬁMosmwﬁ edsl. asle present
di ivERR ?sqﬂoi lﬂm%tb % sOW efgel esbemei?cxﬁ t1§rl bt the biological
one exe ﬁ’aﬁ 15" For a opl hg suc ¢h
i APHVEY P espart@ukahléofemséhqnm Pﬁfw@qﬁlelnbeﬂecﬁase oag skifgd it theoat will

diafprbtictd eSutity GHiReipe s mBNBALSS PRiculat @91%5@@' o‘?@)AS"P Mhese
function of one or nore rgartl cul ar i sof orns

TGRS thergmics St Pl g ok chemigpl e@autf»ypqpﬁ@w BF R?%‘P@% antisense

f mganaﬂecﬁﬁésaﬁﬁamﬁteﬁda@cbmgi lafid &libsdikat i on nor t he
bi cal activit art i cu ar i so
¢y By R e i R irPeabE ob ik ierean of 1 et them
WICin be tapioss ecinatumogdnao prvilick tntibodied theremp Qliése @ﬁiblo&ies can be for
i nbi c [
5 (cjelemﬁ lg g&?%o?x@fbas ec%ﬁotnh éérfhgg{né Ss%) éenchtg&k %ab or th]@ proauct of an
c H‘@m@eﬁsm@mbran e¥ariopeprpdedass kppwp iothe Blm giay aﬂusetQﬁJnQ!e production of
ol j.genuehenidides. small interference RNAs, and

1017

antrbodi es. The proteins, their fragnents or other
defitipesias gensrated pgaipphthe gglymen@deeemode@by OAISILB oéthppressaiinygntion can

t he Bbtaib @ byRGed HHti S0 AR doJPLHRRIRR, inoan%myﬁﬁadmmstenng fhe
anti bodi es thereto. These "anti bodi es can b€,

e PRIYPTRECe 1p 81 SREMBrRIFforaRy R aentgmaR, Theraotaedyeo Oétﬁlﬂiﬂ"éu then bind the

C tpawepulfﬁ&erk rEQHEﬂxEﬁser eventaia&;ue&c@ dhddir@fonBh FemERBr the polypeptide
expressi on Libr ar {nglus procedures known in the

art™ Fefedse sRSety an Po e 2bpigRaiite PObBERAGR oHigreover. a panel of
arshdhbathogies, spific b@dla@ ngeke 5@&3@@@&& nad bd red to identify and

Jhé[eo e{x):%tle de%ﬁsﬂsé‘g &q gyyaplq? 1 g 8? the txg{es? %Xglopnlnerr]xyc? anglb%gxes
pcsbgcpfem pmulantmrnahr‘miIWnd&rofw pacamtihwhton ng t he

pol ypeptide to an animal, preferably a nonhuman. The
anti body so obtained will thenebind the
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30 polypeptide itself. In this manner, even a sequence
encoding only a fragnent of the polypeptide can be

used to generate anti bodi es binding the whole native

pol ypepti de. Moreover, a panel of such antibodies,
spaghhiccndodmsa | arge nunber of pol ypeptides, c .
uged to identify gnd differ enltol a%/g guch tlssﬁée]r/p%smgﬁbm
eia pysPEatiop;of eeoc nglariinedies, 4 & chiw qus|vaipprvides antibodies produced by

ahiRRH &8 inSA8G ek b bk Qs aE&hﬁHk%al@&&Wv@ﬁ&éma technique (Kohler
poI éi‘eptl des of the present invention.

554 é%"’“PWW@%’?@éﬁ? 6%8.4Ba trimga tffb@@ls?f @t: hlemmcﬁ cell hybridoma

r@ﬂﬂﬁﬂu@{l@zb&rﬁt lapodsE %nrn%lbcrj %B{ﬂl 418 aﬁ\hﬂh@ﬁBprh%(ﬂ&% technique to
antlbodles produced tinuous cell [ine cultures

cBpdyse lagﬂéldmne%a%wé@@ﬁé@%@t tih & Rvlrrogend Ardkeries gurbCancer
(mmperMmande tn‘ét;@l’}”l’%l975 Nat ur e, 256 495 597), the

B— ce hyb
t B B ORI 0 ERCuhon o] pgls o RS (U SrRtaYe- 4.946.776) can
4beladyptedan grodhe sEB)échMﬁ) fritilodies foeemthdgeitc fddypeptlle EHAGAS of this
hurmn nmonocl onal anti bodies (Coe, et al., 1985,
MBRGEfSnal Anti bodi es and Cancer Therapy, Al an R
L Tessantibadiess cpyhe uged-if ﬁl)ethoc'ﬁerdhmmhgqtuelm loeBzatibhend adtvity bf‘tﬁv protein

[ t U, S Pa
P -Gk AR 61 OGS ok Bl R
aPRPrdpoele pRystobrgicahuamplye pdthp Bky pept i de pr oduct s of this
i weeﬂ}sge%ve&t%nm@w&@het&agiyq&be% hg&uaé&%g 1 lmt'a%iggem

relating t [ ocal i zatron an ctivi

A CR IS TALR g A LN A A AL SO

t RESIEicRIRLRL fRurrd®ARYS aBlyih € ‘t’l%l cprefRRh %les In'} cell or tissue using, for
approprijate yS|oIog|caI S and the like. The

RS ms}f\%éﬁﬂ%ﬁ“ﬁrﬁﬁvﬂ%@@%‘éﬁ ably | abel ed

ol i gonucl eotides for inmaging OAS 1 polynucl eoti des

nirb L@ Gl o BGRLBGRYCRERNSdes are useful for
d i on has occurred, and

f or asBmypragt inNentiex gscgsigeun ahsgadesligonucdeotds Hesned th S8arere with

u %{erﬂh o agf;]ﬁﬁc oﬁ%?@Rb P?ol}tnGcléUuhgs ?&?Ho&ﬁf%.to{x ?ogﬁ OP&%&@Q msense

era eutl c agents
f aoteele Fyhiph are m@@eﬁ the mmémbrmlyaapﬁ@ahkeuo antisense tochnology are included

AR S RSEogRlF B9 nwsan@msu@@ﬁo&géa&mlﬁc@ pfe{a&&{oﬁ Sfﬁo%?ms-
20 the normal function of %eg gnuc eotid

SRR ERES Nk ERS 2pfisclrsed %Prsoﬁagﬂw § REE8065 655003 1:SeXGP 853;
\AHISGf]7@F§5$<7I’BE\M’Bh ?33 OB(hﬁlda@tjg 71|23 3edbr oadLy apﬁl icable to
antisepse technol ogy.are i.ncluded . wthin the scop

fhe &R Sma i e el n A BA SAhsse o grpoed in
0f5,9581053HRA patsnts disdidsad et ThokAagase diotlick6lides&dhd Avention can
US .Patents 5,536 5..54 306 550, 1

5 25 SRl Sy Bttt e 1 S plrontbe B2l Bt poieties or

5 cO58a27 B, enR&c the activity, selivie dtsmhumm osceldflartuhigkd afvierintiense

cq gannale&aq@ @&g gqoaéag d&a@ Soafl &j@g Lpgaiesqcﬂ i) chéies?ercﬁ Bl acid,

patents di ose rern.
olthlgfébm @liritip eh?srlsdﬂlosph@lpﬂ%mmnonﬁsmwethwb@cglmel (PEG), palmity]

%xéﬁ%@%@&h&h&fﬂxs‘éﬁ&d}{m'f&r%%érﬂ&a@@ I%{ehtg% £ 5804 5%%55% 567.810,

or ‘nore noieties or _conjugates to en ance
aéﬂ”u“ﬁ-y? SEefflup: é§ S @8@ 5.9%77%el | ul ar upt ake of

t he anChﬁ@ﬂ&@us&ké @%ﬁ&ie@ﬁ&eb dR. alsgldﬁthmrﬁﬂz' S@Jde%ﬁh@{nvenuon, and can

gat es . ﬁfl ude i pids such as chol esterol, cholic
a%fsjare ared from the present mv uve oligonucleotides using the methods described in, for

47
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30 thioether, aliphatic chains, phospholipids,
pol yam nes, polyethylene glycol (PEG, palmryl
noi eties, and others as disclosed in, for exanple,
U S. Patents 5,514, 758, 5,565,552, 5,567.810,
5,3%42%4§m“ 585, 481, 5,587,371, 5,597,696 and

7 imeric antisense ol i gonucl eot i dd&T4SEN4/035284
@k SRpIWILLiPatehth £ 0 BCII s, B, 7065, 408 €N b 140113328166 T30, 5 B 355,

Eﬁ’ﬁg %élfslt?ggh; he present inventive oligonucleotides -

0ds described in. for 47 WD 2005/040428
PCT/ US26o4d %15&18@40hg6m1§pﬂ1®$ czhibS selRaddanrautine Bdp3rifdflation using,

orfgngs Fogm ey Pl Slpgin ipgi te ol som by e

q:lartgolmmé@mtsndef&cmmt ts@eh;eevbe tlhtethie dnvisengeuligoracleotides achieve an

examl e S sde cri.bed.. _
FHIGHTERLAL ST PRt BRI S P85013) G0EL R e
b>y11 asifig Paisen-Curk desepaichanVhere e tapdt p@muckotldess BElAL eypertinental

|
ﬁi'é %e?rgdr;élgzg #h? Hé}@[g c%rﬂ;_‘r}]’o%% o?;&’% hﬁé@&%’\/?@’kﬁi Masc T %}ﬂes etal,
e Ao FEO596). yﬂ%we%wta@m 6 M14538h Generally, » igrivgpontaining 10
\'%.Eec';%ﬂ's (s g'd‘fﬁé?&% Ro@ftd R as Wﬁ&%‘cﬁk@ﬁlﬁk@é ﬁehowever to achieve

pol vnucl eotide is RNA experinental evidence
i %ﬁ%ﬁl%%é% bipgiag, ittihreiaple &)‘Fﬁﬁéﬁ atisenss melperlefigt fegpt L § nucleotides; as a

Cle@@Mesh ritis H@ﬁﬁ likb1{ fddeQBiqed atﬂdn humN{enesACl ds Res.
23:954-6], . S. Pat ent

Gener é‘\“sldil’d"%l“‘dﬁ%/g?g Gah e a““ ’%?isﬁ& fﬁ°@8‘aﬁg§%““ﬁ§i” referercedpe
Salfgbinientite id salagéd'kuéhlhﬂﬁfe\éer%uaﬁce axishitl stitabie %&@relalé@&ﬁm&ensucs
However cificit

PP by BT S BBt P ey ey, s phows
nigw|petetiial és $elf’:thrnalzatmaapumfa:errmembrtuat$n (femagidh ei 4., Bioldery Biophys.

LR Al B0 R s

r Egraipeh eis uged o demlg@ﬂmeseeastsmenqe mekipg smp@erursyée enray properties,
t B 15 EAHBR GG @M RidinRor BhiRR LA LRLEEYind eﬁlaﬂlPr @thp erties. The program
(0]

characteristics 15 inportant for ol’igonuc eotl

deljome ferdsierminationof R alitatine psfatnm pf @ﬁi@ﬁwwayaneeé%(patee%ﬂ self-dimer
afbﬁn&fbﬂ\éﬁ RifloopRRhRAY a@lpnfvmes gahdicAbl @ h I StédBA” Of “some -

AR IO R L —

pﬁan@tea maaxdvmnﬁ:ﬁ%es dfeb paeribliS tresepadaindi@ds eowdver, Sdghients can be used
3.4 us »de ant i sgauence nelti
tthra;rphave some tp:"oq ﬁnge% é):t]xg frﬂle c%%g OrIES. tggaganceo %pt iy ggcfs 1|s_rgchli1 glth
pediestion. aI sel f-di mer for mati on and

-sel f N
he. dob SRt af e el GRSE bt G, TR BRANIAT ARt e

timati on
t QRFLRA wémsleqwtf@m@mgﬂarwgem dFogreeffective ﬂwamtl@nseamjecule

SBlefer£RP &&%ﬁ&%&cme oY Qc\fJ'oQﬁsboﬁﬂm gl fa?get FFA%olecﬂ@

potentlal sone pot ent | al essentl a

cHiprebé&n Wéﬁ?ﬁ igformatiga Mﬁ%ﬂéledbomsmwwagg@@m@mems

AR cHeEHR bisbrdalh to SRESAMink Eﬁ{seﬁl@}é%me&ﬁérﬂﬁhﬁ§orpfA&9rdmg to the
potential. in these paraneters. However, segnents-can

bEV SR this FEReTiRERFLion SHYRS PRIRTEISE Foxfinely by wREeSmE Cplls with an
C aﬂtﬁg&& bRgnudeokiad lﬁﬁigaleﬂfodi deecrivad BRI BESpleS MR 1EwRIstih@e cell

| ecti ‘art _a certain.degr of
R O BB P OPRE P S SPERITon 5t PEraNA
aassagetbecBh &rels. chhebaiograrl dffecithiabe degerrgi@tdsroutheel gy measuring cell
effective, the antisense nolecule preferably is _
targeted to an accessi bl e, or 4xposed, portion of the
target RNA nol ecul e. :



Al t hough in sone cases information is availabl e about

the structure of target nRNAnol ecul es, 30 the current
approach to inhibition using antisense is via
experinmentation. According to the invention, this

exXped ARMALd on can be perfornmed routinely by

transfecting cells with an antisense ol i gonufEEYaIs2
ugiomdp erevichibtiss ddmown bigtle arh t he Exanpl es. nRNA | evel s _
in theygeldio nka nely in treated and
control cells b a%%l @%M%ﬁgﬁgg?%’ PiERs o?mpﬁ@g EREC TRy levels is
ags alweﬁ@@ntzﬁeme’fmmﬂoﬂvehdem anﬁbmsdmemlte gkt baslbee sip@bted BBt 10€A from

d |
2GR b Ol Y o SRATHLA: R dhe Huctoppes momupgion
i angbyrsdw{Branch D af . B SMEENT, AP 8t) heccardagitd the p)teyenolfnventmn, cultures

an éeﬁ?ﬁb‘é Gardfebed ity nwmﬁé%){ﬁﬁ%sé Gﬁig ﬂ&?é (%sragm%\ed to target OASI.
ﬁ%e s.is an art-recognl zed nmeth 0
a

? lepdis e mRb¥Yfargspopding e OAH 4 Bepgeyed arpatehand cRbOR Bells

rom U&&ﬁtoﬁzd idbilorg Qﬁﬁlﬁ@ﬁb&ﬁhésspﬁ@ﬂye Q%?\pﬁdes antibodies or fragments
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r ver scl.i bed and the resultln ati1ons
?S;}”f “"(’%PD&}?&‘H@S Kachgf these QAH leblblzf@s Shers 9@ comlg%featum in
Ammey 8dhicé e Eﬂ@&s@cﬁﬁﬁ%ﬁ biblOpiedD bty ofVAS1U e Rditi0h toHE dxSmplary
%jeg% sX%% ﬁn different antisense
oI | gsgn ucl 8t des Uy § IopiRiors paypecptained figough rpufine
ofexpeRNéntgtion niizing mmgmm DB specifitally MRS Beleih Br 4slo8RHA readily

a'&%’au%ié‘{ora% ‘&S\%ﬁée ’@1%9 n%Jlleci argl pitors include

bozynes, ern ol'ypept! anti bodi es or
f&%@ﬁﬂﬂLs thereof as mell as small nol ecul es. Each of

these RS dnibitd Rk Vo eA%@gf?ﬂ%?%%ﬂ%N% %%Hsc@ a{hat spec1ﬁcally

that they reduce the expression

-acler{er RYAFELSEHES, guch i TeFdiing ip snehidic @bé‘m:dna:r interffcevith

| Rtk %Qfe%}qgés&% 056HeRE G, The Bt ﬂogﬁllésﬁlddgm}xgn%{ezs,ules that

he obtai ned through, routine experinment

ut°¥ Y PG AGEERS Sy iR eu R pd aéléilﬂ%rcleavsngl epBEtic activity.
héhetalic saghd@lebes whseific SitdhlaYarg @ RAIA 2 Bleftert tRandfthiometric
MA%hl he expertise of the skilled artisan. Ri bozynes
1§ *Fnhi bitors maybe ribozynmes. A ribozyne is an

RNA noh eudel veridthefiribopenss friag bé itjlized wisiain € cbiWkt of the present invention,
subsi dix:%tf&sexani:h'g 'Ehe E?-Aﬂﬁlﬂp‘dd %2 t(lforgﬁmlﬂl Qse&swged by Forster and -

inhi bition or i'nterference W

exXPmeRss (8- 2A5-20,5087; AlapadfiandtGreslache Nemrei 3@&29&@@ 1988; Walbot and
| MrhddGhe SNARINAS 1108 CLole 8 S1 s 1 andCMadl ﬂ'az%gééﬁ%‘ss%ss) the hairpin

_ sequences for specific recognitlion,

RIIRODIE AT FrgmpieA5 Wectipeday Hagqlefet al ThS. RetentlNy 51264,618; mewd

c lcRew st 90199 afel HenfpeSdt hiE HufbpSant i feBEtub RN N0 W RELSS published
ic 20 concentration. A w de varléP

n . st o] r
Fh 78, k???@s a‘ﬁg‘i‘r’“ﬂ@mﬁ% mhosquael RiNAnpased rrh@zmq {18 Cedbfet t-lhéT S.
p PasitNo. & B&']&]Pﬂ) @ibozyin&Cdfirdiphgert vaeﬁibﬁ'??lﬁlly &Jgﬁ:at of RNA, but may
SCri pe

ha rhead Ii for..ex S
g o WAL S G, g Sperics threof
ameCQNAé@hVRNhlure 328: 596- 600, 1988 valbot and

Br ueni an

Rt or ey 05 Bl o imy KDLl Bl oy BTt such
e KARBTRSS (sgese. gedé Pfﬁ@dbeS HaLeR31-5. IEtenfaMo SW45019P&id&ms Patent
N‘Nos 3, 1%@65:5Z$8O 81%351?1‘% 74%@@3 2%8 %6&8%5%8 g to (%%tam

European Pat ent Publi cati 6n

pﬁ’sli’?dé*ﬁeﬁ of fhgriRiFniss, anygg@)OA%lrfaRlﬁétspwmmayma BOSDNE acid

RNA- based ri bozynes (see Cech et al., US. -
49
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Pr orm suc

Patent No. 4,987,071). Ri bozymes of the present
invention typically consist of RNA, but may also be
conposed of DNA, nucleic acid anal ogs (e.g.,
phosphor ot hi oates), or chinerics thereof 30 (e.g

DNA/ RNA/ RNA) . R bozynes can be targeted to any RNA
trdNQ&WWBW“Qnd can catalytically cleave such PCT/US2004/035284

Ldn@RE shdbl sSridoBRfs, nfly B deliVersu t P%ﬁ%n D é,,g,}’bgt,(g@go AS1
U. S. astent No. 5 124 019; ar?d Patgntl S1 gene

- 5expEESiqNs Ribogymas angihg hkfsmmféervﬁ?ze b&rﬁiah@r@g%thz h@t gais BeBNA

eéncadmﬁ the p%@ﬁﬁ@]lrﬂ@d toQ dﬁﬁiﬁ@ic@ronﬁjﬂ@%ﬁbmr&teﬁkﬂou& bigat promoter,
[ nve&al on, . any such %@’%ﬁ rrRNAg eC| f| ribozyme, or_ a
el ptipgrkinfyodugiéon o f b‘b‘iﬂee@%if“ ed. .

erRs@di ng such a ri bozyrre may be dellvered to a host

cell ef f i nhi hi.ti X si on.

o boz e Bvaran e P Preb ety SRR Wl POl o pigouble-

t Stemfdshareed krso fhy cé]Ni\ intethe exglirasg]iuldn enmiohmzm rmuilntmsﬂﬁe Ebetific to the
Oﬁgll( Cs)gltl)ncm 9% ﬁuc eoﬂdeosﬁqullﬂ]eﬁ%aes’fro(ﬁrtI £ u Ik O i E}I{egarg%% g)%ls,l gene is chosen
ntmir@mse inftibigory Rﬁez’ijlnepmdséx 1s B efeqtize il pyodumaglmembedf gebe

; .
%ﬂ%ﬂﬂdﬂ&?@%&%ﬁ A o%LeSthP& (féﬁAgf}%%w% Ofhe S;Hrcg!%la-& réxgy ;l)'{g\;ulie prLItlal or

c Prampiee loss of ﬁtnethnrfer tetarzedPAP hewe-t Aeedustion ariess|ofi baw expression in at
ey oe9 %Fﬁfgeteél Bdiis Rbt e shbwn ﬁﬂ?&oﬁﬂp‘a‘raﬂlg thﬁﬁ ueSWiRbother target genes.

expression_1n that a_nucl eotide sequence froma
p&Pwréiﬁse&Pf inpeted mptgal anddoneey Bmes After adpinigrstion of dgihbimapresult in

| RiHMdn G ysnmér fra-Eﬁdnﬁoﬂ@él!%C et antitdion &) pBE E:gedstidin laRell may show
produci ng i nhi bjtion of ﬂ% ne 10 expreSS|on and

(2)
s pEript qmoupts, °€1Fr‘é‘b‘t“8? Hdacd ek piepoyguiiption o far r%%“é"dafrt@ﬂﬂ’évn of target
bfb‘t/dud eMliRddb bfdrefafing SANBheRBIAL QS Feifalll dREbicd th T.0IPatddes, 506,559,

ora%mmg e% A reduction or |oss of gene
expr BEEORATTR Tal* T East  99% of targeted cells has been

shown TisiRNp wangapaky @e benisisquds ofgiolymegzdiaivotuicgtit; it may
J&LERe mfoéhﬁ&ﬁ:\l[) fffrr &E &Hﬁ%—&g ar%?\ll&&{)ﬁeadr t}%r}&fléogiﬁg ©fhe double-

times arter amnlstra resu
| §Hi0epd stgefute fay be FPEIIUP(H?}’ Fyingde #elfwm@t)le@emrx RNA strand or two

f,maﬁarpﬁmfmgﬁa ERRXREASS foRatioR may S@inlna{muh%mgeaelo‘} outside
simlar anounts of inhibition at the | evel:

adka vl TeiROH By beipgducsiingn gpoupt which dlope ﬁelUnytc’é‘ftéf‘éft one copy

P et @il nmgl&%tdba:d 8f afubllarseﬂﬂ&i llﬁﬂteﬂd] chayl ﬁeﬂ%d?&@ﬁmweenmbmon
I SClI OSe

g r.al | ent 506.
S et e T e B BRRAS Siepris SRR (fpfup s resion
onRethe m\mmecagtaueaml geneﬁc mbibjicer RNA(dorttiubxﬂg] b Ghootidedejuehde identical

e [H&ql at i ons '
gﬁ%% %rﬁ?ne&g] Ggar pACKone: %re%efxﬁcg °htic béhé’%l A sqfggroes with insertions,
daiglstiens, aﬁ@smglc mwenhtstonmmtaweto tigeytarpet séqoenve tavb ylsabeen found to be

c o%@%@ﬂnﬁbmﬁp}\:& str L 1%%ﬂmﬁ?{eor¥‘§%@mm nﬁ‘;,ﬁ%%‘s known

i nn the art endl caictlp@ns thhmrmt cbﬁ’ermw éWeen thdracisetide seqitngesRMAematively, -
rr%(e cﬁl%lek R:HOQ degme ﬂNArh%c%@mé@tﬁmmxﬁby @l | ﬁ%otﬁ@ LéqM&x(:é’ that is

at "l east one cop per cel g doses

d eamﬂbk? of pybrdEEg %ta@f’wgp obtlg t%@é&@ae Hﬁs@péf i ect . ve .

i nhi bi RiNAMay bk ByRitHRkizddRLérSn $i96 HIEA ¢RroS BEEJgbides RINA bBidterase of the
nucl eot i de se%ﬁences corres on?g&%f f t he dugl ex

r &G BRY Bedifp TRISERERAILIY: PTG PSP MR R tan ge used for transcription.
| Alviob bit i Mitro RINA temmtrigtion fivgn & trinsgdne o Vi tteor S EpeRSieh construct, a
identical to a portion of the OAS 1 target gene is

preferred for inhibition. RNA sequences with
i nsertions, '
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target sequence have-al so been found to be effective
for inhibition. Thus, sequence identity may optim zed

by alignnment algorithnms known in the art and

cal gdl.8dslonst he percent difference between the

nucl eot i ofe sequences. Alternatively, 30 the dﬂ%ﬁ’%ss%m“msm
r EGRBRDOFEIPThB RGNSy trigecribe fha YA fwamd (dromaddl)y as a
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_Emﬁ@gﬁﬁ@&suﬁ%memabc%@bpﬁat&ﬁgan (sl;rlg\inhsqm m%xﬁmmgé RNA.
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u@’gegmg%#op?rfda‘ﬂ%‘t‘\“?w imghrde direetmypeneei RNP?L wifht fp‘({ﬁ of fgrorganism, as well
t Bﬁﬂ&ﬁlﬁ:d:rf-lt zlp@fbacf}fe@mm&lﬁ@ﬁb‘éﬁﬁ DAt ik BselaY Ro@ls eﬁ‘ﬂneered to express an

nstruct 0 WD 2005/ 040428

PERAORSH 598 Sttt of ntkeisty P Bt oreiady orerodde relic acics
t lirgehugie injdogont directitMio telceld ek @dceBillira)edibn inkdthe g%%lﬁhsm e RNA
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a cavi Theadvantagessif fht mathodinelods the Bdse oI ib@odutih€ eduBleisRihded RNA into
a re I raII e i.ntroduced
B P b hecnisfibE BEACRRLES Bl ot B o PG e RGRECGRONA,
Merdibel stidchyeness of the inhibitiduct i on |nclude dirrect mxing of

RNA Wi {hhinfiieR6ds LB s gtk I as engi neere

appr oaches in £$?c a gpe0|Zgﬁ??&?mg§mﬁggﬁm§3g?63§9P§hebVﬂ
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0 rngﬂﬂﬂ tBéTatglt dofe WitHoBGh&est ERVA OQQ)ILhefTEénM $eQELL. The consls%}lences of
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e 2R By fonpimed Ry PREiaion efiths qypvesd properiiastobthe bl or organism or

O Ibg) Biokisrmief teathi JRbiucts RNA s6Mitiod BybliBR arfte ViaieAd @ﬁ)te@{mnt, RN6rthern
i nt rooduci.n double st randed

Rkl e, S8R50l
SPPE TP RRUN 70 GHEETPT RPTIHNG MItRARICHRRTaY, antibody
Cc dmdive. wswLk hxﬂchcbmsmabnotblemtyssafr (BIOBA), Wvesitrh dlooted, tliimmunoassay
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f oda e redRerlor LAl 9 istal@ Yene m@@ﬁr&eﬁl&%ﬁu&qg Sﬁﬁv a%&véd Such reporter
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exan1ﬁat|onto Hﬁ?%@ war d. ropertles of the cel

o AR FRFFFSS L PSYF b Begishp SRS (ERP)s veiferase (rRianopaline

S eyniidso(NIB) fcioinz ainitass, (OUS); hRBESvRIve: B6kdfO Multhiey sbB&EHIe markers

br|d reverse trans tion, ne expr essi on
R Bl Rt R SR A i By Al esrmmbe g, semamycis,
e hygromydin, Mwmmmbmmhomsﬁ,yphbﬁhh%cm,\fﬁﬁh@&ﬁ, and
bk&&iﬁﬂﬂ' radi oi munoassay 20 (Rl A), other
i munoassays, and fluorescence activated cell analysis
( FACS) Derengingputhe aseayi quemdithtion bf the ernoumt ofigese exptebsidniali@wssne to
gkl O84S 1 BRI PHOL EBEh kS BOPENERIY 059, cr 009 o
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dhisest (RSP Wb P enpitvertr 89 of targeted cells)
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Synthase3(hKED, oct opi ne synthase (0OCS), and
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bl eonmyci n, chl oranphenicol, gentanycin, hygronycin,
kananmycin, |inconycin, nethotrexate, phosphinothricin,

purWﬁf@Pﬁ“”%nd tetracyclin. 30 Dependi ng on PEBUS2004/035284
a@)ﬁﬁ:‘ﬁtatl&U&fGAglagteh@&pQgsdnhﬁ a BEPMA shB¥ sEERERNRE §F %%Qﬁm at the
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F%E‘Wﬁ@?‘é’s £ ﬁd“‘f?ﬁ§y In G0, SSRGS PIEE SYBHeSit: o
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10 th i nkages
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eﬁ%%ﬂ? RIEAPPR Qfltherny"baafqur%eﬂt Bﬁgépet’@ﬁ%‘i(’@ synt hesi s,

;.
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i riirbgichy cediDévierean SaqnsocetAnalysis Briabr SwsktabeHrdsy, &99’1 Qlﬁd 1@ferences cited
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5 65 ) W RABRPEL ol o A B PR e Bl sy lende P8 o
d sumBPRic, #ﬁa}q@éﬂatmﬂgmthmqupﬂmwem BESTEEY sofvare program
| i bidthuM barakr@eRN (. Qoﬁﬁ%rﬂ%%f NiSBnREGHURES Elmdhic Grouﬂ, Greater than
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dyphtex of 8g0AB] fget geae B&J&f@fe& A8t &4 il QlipI9SBEbA 65 the RNA may
ni a nucl eoti de sequences

inhi.bition n .
i B& H?‘i‘“’c?‘éf‘mf‘%f’n%% A5 CH 00 B 19 capablepd g Wiffea portion of
p rtief @A $ letrpft@ens tnalnsdﬁptt (.90 400RRNN 16T PR PTPBSHIR 6.4, 1 mM EDTA, 50°C
i nsertions, deletions, and single point
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25 nutations relative to the target sequence may be
effective for inhibition. Thus, sequence identity may
optim zed by sequence conparison and alignnent
algorithms known in the art (see Gibskov and

quence Analysis Prinmer, Stockton Press,
199?()%%84'?%& ences cited  therein) and cal cHFHEPHYy/03s284
t bEe70pe hwdtzatwnffcﬁréfzemmembﬁbl\vmn b¥ WeshingyL MROIeh @R of the identical

er nan
il Sl P e R el E R
progr alrﬁp%@eqslsmcn ghedietl hetueerptae E}mmtse 0aSytargetpdnd & ok telfuired to

Ofeatlcs SRR B (R rntP R YLLY h%gﬁ;%m%éggg%%% l plerat

% sequénce 1 dentity, or even o sequ
bEawensa variagonE Hiat iighbyeexRiqkd singlio ebetic potetionp siradf pdifrgorphism, or

OA3lucdothr98lergene is preferred. Alternatively, the
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as a rfeeh s Bey Beyyntwezedteiibar in vowa pratitre Epflogenous RNA polymerase

hybtad eliizhdySocWatehragscRBtidn iR Rivef r

transcri pe? ee .a ) A gﬁ rﬁ\}IQ Ng%lor ol R%ﬁﬁ@g&g%g}gb% %eid for

niRTEpsIRALon 5’0’@’0 ‘521 ‘G\B’ fGOSWEZBﬁWMQM ‘O%@EM exmyession

7 Odastiydy ralrﬁthﬂéﬁiry Rpioh M g. ]lﬁoxﬂ&etl"'&ﬂz[rﬁer sﬁl@&c’epmge @ynor and acceptor,
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B R iontpaine sk tp Gpspre e rand (9p5ieati, Ingiopmay be

4 ﬁﬁget(!;ﬂ;é@Specﬁ@ ﬁ%ssmidaﬁ RxC&h drgh@tiskdeYor bﬁgﬁﬂ@@ Brihiiea RN AN g

t tar gene i s not require ractice the
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%p&de &%91% %\ﬁ\dstQHCE rﬁa%' (79%@? ge ca ab ing L r
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t maébq;edrsm&t doBitrubf MR WA REOROD7300161 ¥ Q. Bt 198k, 5,593 874, 5,698,425,

oIS, T B LR b pledshar o ponhias
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t t d bi t ]
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Proaesalé&emé%ﬁway bescir&g éor@toraag@r disyoiecdRiNn sspupeus dstutivay The

Okol®dh Y lcofifin bR REEH glloﬁ{oﬁ%meslﬁ'@ :B%r ﬁg}gﬁﬂs.qgn S8 duplex
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may  berA @Al bediteytl PitrSddyd il thtel] ¥ e. ﬁmaéelnﬁﬁﬂﬁ)egr i¥oduced
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ual ? i torrated re%ﬁ
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the RNA may be used with no or a m ni num of

purification to avoid: | osses due to sanple 25
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di ssol ved in an aqueous solution. The solution may
ontain buffers or salts to pronote annealing, and/or
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C SR sA B be ﬁl&b’dtﬂe@d‘i&lg SRS MPBRER i FerfANA HBY n:%?e oféhe

i ntroduced. A transgeni c organi Smthat expr esses
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[ ﬁuﬁﬂi&s@f fsydﬂ)éh&%th@fbﬁ%&i@anﬁ'ﬁhhﬁl@ﬁ n@ﬁ&hﬁl@ﬁerm%n Eﬁgu%&%yixetbods are
r%% p En_&e[dgrgggt ation, rapidly identi suc
¥op Lt ¥2%nt invention is not Ilmted by '
t h e f omv&mvm 0ABX Py maﬁmhﬂ@ﬁﬁém?iﬁe% b(xjo'io gidaf sgfeéﬁxﬁg &sdyS that rely
at descri

B T L RIS T AT AR, Beoeaisinivio
i mtcmlm:tﬂmmcal feeingvedhodologibs, iichidihg €e varous “n-hybrid technologies,” are
M
LR, O ek AR, i e el 60 g v,
| G Qamtfiioteﬁ#n@/sﬁf(lﬂaﬂo el P Beachmeim gl Cengppm [Btometcbtarll 8(5):561-68,

aflbD'ﬂ =/ WaRY, MR B8E 3B YacaBEL BistY oRh &bt bi199 6 each of which is
recipi tatl on and cross-l1nking as 'we
I |”Eﬁ°§I°§’

tag Rt DY EFHERSE such as, e.g., protein 10
p r o bi NQhe @b&g&q&dcﬁsﬁjﬁg’maﬁwoldg@ﬂwl% bﬂpl&fcﬁ ?cﬁé%r@lgnev\grré%stmg

| prot adﬁﬁﬁq%%aéﬁg%%f ﬁ&f&@%’?%?@@%&%gégtﬁ’éﬁ’é?ﬁy@%%% dde two-

30

s Uybridsysiameas ofenegiktuesige thaCdeta;tmdSteﬁ%ﬂftéin mﬁ:)iaﬁﬁchﬁ H Girtue of increases

I atjon.
% H@t}sgﬁ{?}z}ﬁg rﬁ%ogt';rdgo?ges g'c re:xnt{ & nﬁ gq?c{] Flt?jﬂie&‘iﬁf transcriptional
b @P@Worﬂ ey e PNWebihg dbmpin hind k trewssripiayal baivitb@mbinkin € fhe DNA-

t I a e

{ PR ol PR sk il BRRAR B B Y aprisemgesuscof
paRfeRodar pate 8F enearivpienpladtivaiors thiDNAtbowing dpmsie imag be severed
BicoVAagiti§ ﬁjoms‘\tﬁi=r tR8RkPEhnIBERAHG, @&ﬁﬁf‘wﬁﬁo‘ﬂp L Q%I g@gf either domain.

various "n-hybrid technologies,” are escr |
f & PrtharmARs| tese Yy iamae may be gught inie jugepariéign by protein-protein contacts

ZEéMeerQMjp?chms]&Qe@atedﬁé &d @rﬁ.ﬁs@l‘iﬁ&ﬁal fi¥hinery. Q’H& (R% Byt nds are
Bi ot echn cgrp&eﬁrgl 90-96, 1998: Brachnmann’

OFPTFT BF gifiocqng)sysies. "Ehe firstiygnd, l&n‘ée Wﬁ fcémstﬁ/pfsa |
Pmraﬁscrlﬁiainhl acﬁ\&aﬁ DNSGIbmunI.g dordin Ak Qgrlategl?b:f inlP&8, 'I'lfé"%&t&nd hybrid,
the | ctth eate tﬂg orated her.ei % ref erence,
A e A R S’/“aﬂﬁ%? aéw%ﬁ‘iﬁ%ﬂlé’ﬂh?gbmy of

s em’t@tqs qnev&ymptlew ttarapgon between the bait protein and a member of the target library

55
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target cDNA libraries for OAS 1 binding proteins that

have i nhibitory properties. The two- -hybrid systemis

a genetic nethod that detects protein-protein

| nteract| ons by virtue of increases in transcription
ter _genes. The systemrelies on the fact that

si t&ﬁ%gésémwbg transcriptional 25 activators h&GEU004/035284

DM@ulku in diemgctaqimmmrmf&ﬁd)}aa\ tuﬁa;ng drhadt dnQ A trafdetibi¥éal RAvation
|n targets the activation

a?d tp‘? e egueélgu 'reg&gté"ﬁé’ 'PEH éené SPFeSSRd. Because
Of t hé vaegudf a\po-hjai'ld ibesed bystefd ARGKAijable tBd skalldd avidbDth S most

o B0 R B L P 0
ag'tasyaly oofernss sinplex diowsaiR16 wrafsoriritios noivejontdha®@. tOMen et al., Proc.
donmi Nsq Y e Reesght, 14y %,83{)%{1%@51?‘%{#%8%@7 %¥2 1992; Durfee et al,

protei n-protein contacts
uirea¢saRead’ 156-6P N@9%: MVanekeat ilp tGel &R0 C lﬂ%eanyl ZEtvos et al WEell 72:223-
hyb r1'96§ @&Snorff@lﬁg& feg&{e? gengpmgl{lc?e%fE %%l]: oy Eéng rz‘lgwe]tl as se]f:ctable

system The first consi's
2 veast ganecFls iFgRAnd AEURy Bields etphiVasira mon@nﬂmm%uw@et Durfee,

t @, KpRE eldyeRfos, A, efuﬁﬁzt AJH@vﬁ%QPQﬁ@ﬁQﬁ lignam EJQ].%IIGS es 1 readily

target, .is created by the fusion a transcriptiona
a@ ?‘{?B‘F ioihe ArbTrsh thatths seresning for sﬁteyaca#g PIgjpiBg BpYRe Rerformed through
padutipe pipetd@sntationit er acti on between the bait protein and

a nenb f _the tar brar 55 V\D 2005/ 040428
PCT/ us%ﬁt?%fﬁ%‘%%%t&ms g’éi‘tﬂ% QAT {HiGeREnE Prsteipsmay he designed

DiNAseld ion the i Sd IONA. seqaemde pﬂesenttaa Bdﬁéiﬁ:ﬁsl SBQ DNG:18C Bhdhdhit fidteins

dqgnﬂl nd..t cons u ul atj on_of reporter
géne dé")‘?%%eég‘slgg%‘“‘ﬁh@g??&“ye o"fr"la% “ﬁgﬁiﬂﬁr‘?a based systens
ar e avBieraib vectdry siches, sigi, ipBESIL & mamnz-u Jfa:t prmhg OAS] bait

C Qm&y SB% Ylbxgﬁés?? emg a‘yarlﬁiﬁg g)q-mae amsf\n a;a ﬂ y%e !EmcéAfrom such

DNA- bi ndi n omai n er pes
Si ﬁwneseam“{%s B¥Pa%, ¢leaaddPiipiiiofd), Ia‘otrq’g@afciaahb@oﬁm zmd

Chijnafa g (B Jolla, MG CThesNabdmia AR éﬁ{moyﬁgm%
83@3‘?(,8 §5 i8St Daels%\%n ot Al Pogel T B8 DG Aot DNAs with the

Bioe dernaps dLexa oragliRD, W@W@%ss 69, 1993;
VOJ t ek Oais1 &ihlbxtgﬁ lok ch ﬂre%%ﬁ&morlﬁ%&lte@ﬁ@e@%\f&ﬁuﬁéd tBrbugh one of
reporter genes.
i ncef RRE SIC% ﬁrgbI?:C% %‘8%1 ﬁ%‘é&“&ﬁz %é‘“wé qr degfectiog PraiqiaBYogein
yesstaciggenes such as HI S3 and LEU2. Fields et alL,

glﬁtp lr" ;e Téljr? ,‘_ﬂ%g . %rot%g#ér? cﬁ‘gmatgégp%Xm%aio%e%’#%%[ c;;ngfn’mds to be tested
ads potantiab@A8bimbibitors iy be ldsslﬁpcsb\r\exaw off their speaific adtbrtion t OAS] '
t Rehedl 'éfthe? U&Qleﬁt% n&? oo n%{ét@e(:ﬁ{rlﬁogi th 9 Iéolfd ag'xq;%'c::llx zQs e.g., Sepharose

proteins may be
D5 ABtRTERAFAGAR OMtP@B@I%GQIW rlscftesmhei lb,dpr ¢Xample, Beeckmans et

i Ci@nEztrfJ @ﬁkhegmﬁfszﬂﬁ 1bsi @L@F&&Béa%gal LA SIS 'm}f }& :24-45. 1991,

qned based he "OAS DNA sequence pr
eé‘ ¥Fm§§°‘§E€ﬂ}8§h?\@l f@mplsaeﬁ ofpgliylarpratrinsimery bwassppbtﬂam@ the
e i A affiki Sy cblutnin- Pﬂf&isma@gsa Hi glP48hi6) f@r @AS 1f&1ﬁ@>€'§§l@cﬁicau retained

there f rs,.such as

AR b, S5hifa Wi e o eoreeint e reat sl e gotumn
| |Snclah1glesfﬁant@rmemdmhyb@¢lﬂed fdih e hmwﬂ&eca0m$ AR PehaliBk of high-
b h I
AR W P i SR S S0 5 S
amehy bSpredtreed tavadiplrle! tholckll priGiAp prefidnag ehe fsats B3 h A€ &iti@dnSfying the
permt the in-frame fusion of cDNAs with the 20

DNA- bi ndi ng donmmi ns as' LexA orsdzal4BD, respectively.
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OAS 1 inhibitors of the present invention nay
alternatively be identified through one of the
physi cal or biochem cal nethods available in the art
for detecting protein-protein interactions. Thr ough
t heywlhkBlomhsaf fi nity chronatography nethodol o
corr%loun so%o be tested 25 as potential OAS 1%IT/USZ"““"’;“SZ"4 '
I ﬁkﬁsb:tsme@nﬁs bWéylg bmtdighe Melﬂgtiéeﬂd)r h}iwlﬂ]béltrtggmﬁfmahb}ﬁéeﬂs ?Ie well known in
SREGkTahEart SLEAL, 90 entdy or
non coval eﬁ%ﬁ égﬁ fn o?gtAotaaL é\(’))%"&dc;,ee é(loggtgd 38>

g %éﬁmfafb%pmmdg affififie clppmgtagraphvcmaymé ﬁpéd)xb Qipfbiein or
abybilyPiplide 16 PerkhirR élﬁurﬂi%ﬁn% s

fgel(}:’*;g gﬁ;nspet %l Eur . B?Pgrgadgﬁﬁngt% gg"? Borgxample, the OAS1
1 SBNA mpy e fogedtp dhe cedingfegion s it orter iz rmmsleras X B8 TPWhRid5 facilitates
1%%1adsor&6$ bfﬂlMéﬁﬁrgéu&Mﬂétﬁlbﬁkg (fﬁl% - & Otjﬁlg'ﬁ ﬁ%%g“‘n&%’li 67:31-40,

| ul ar proteins ma%é be passe
afl?zfgh Ntﬁmﬁt{yp@nﬁh}smw@ BF A8y malrilaryotgingh, gﬁucafcm brei plugifiddogn columns

Ob&irihg mnhdnoﬁlebtﬁi@@bﬁg&@slﬂwe 5&1&&[11@;917011&@%{10}1' %éﬁntﬂcd on

coqdltlo whi.l e the mpjority of cellular protein

ough “’la’rﬁ‘éqe‘@@fi’ﬂ&ﬂmte“s&’élf?hﬁ?@w Péiflﬁffdmntrssms containing

p mplesen aldn]mydbﬁ)l:ﬁb et @dlast, rwtm&ltc&%d pHeRRA bil AGELLONR: dolumns. One
?er condi t th chaotropic
sO

37 é)natnéta%sult\ﬁaf: §°r§?§d%“?§’ﬁhaﬂ?i’d’ %S 1qxhqrgtexe§9§)xs presgniggpgsein is the
e rpiogt foe tie syflupdza vrmg/hebﬁgght[fﬁﬂiﬂm dgdist vidh ﬁbﬁgl@haltaﬂﬂ)mm are
C | e S an al I n
ety Rt R Bb RN o A a b Ry da rasses
OAS 1 ¥peiny thiteretspevifically rptmmdemraQAS\l/mETm@}sOlm may be identified after
r @ﬁidj M@bb@go {f%f%&la&eaégl e@&!r&pio@%se%spg I‘l'eﬁtéﬁi Oi%nu.& whge 8%]15 are

art_and are provi
CRiglabglgtpripne iy regparatiggs ceﬂmnea@ﬁ@amlhxwgbthe i0AS 1 Bffiinity colummn,

afpi"dtdi}:lslh @r@r@cg FRRING1 HRy Beactddsg gy L&orﬁh&{a%ﬂ\e I’Iﬂe fagnnty of OAS1

Fé{{l ermt rapid_purification on

D RS PPl ey b e SpBro e e e Gt Badiy
C BAlattaYy tﬂaehﬂeﬂs&ﬁisaﬁ,@udhheM@tﬁa#sng KT Qi ( OB!oéth:hzs%J weat hi one

S- &hLase T). | ch faci ates the sorption
theJéJUSI on pre ge’%s Wya?’ﬁ Ldﬁé Ry &Fd%e col umns.

Srfirtal Mflecuibs  Gene 67 31-40, 1988. Alternatively,

: L 3 ? : ?In—g%r %&h ﬂ‘ﬁ'u ol aisgg gyi?%gsg{aﬁr%)nec Qg#? l].[ﬁut%é?rs rt‘.kna’t may be readily

25

30

0 |1ﬁ1egéﬁﬂdéhmwhrli@lt@e ARRdiFation of igipthiodgeput sunéeping (HETS) bethodologies.
PUhibh Gy P&sidc A, umre @‘?ﬂch égJ>I'JB 488 %@ § o8 lHRS SDlndl 0 y refer
proteln mhlch can be purit on resins conta|n|n6

arﬁl Inoingies ithay prowit deaenid qswu)etoéked cepipowriis,cagh @ emall molecules,

p lIdSrI tfxdr@éutﬁ PoidBid) OHTS ¥R thBddldal Hﬂ?l@ys 1%@(10 lﬁf&ﬁﬂ?!ﬂqgsﬁl mh@8als,
ble for the sre&aratlon 0 fusion proteins”

tF °§° élgé‘?ﬂ‘ Biiqprytation qidaty, p$"c°§ E@mPMOgteh éclude, e g,
| métlotiestZanivg tetiiolognagey datubl nfdlechidy as&@s‘lll B edl B%Ed%?stems such as the
MNOE! I agal e:antelck])r1 di es %‘1 readily available and from
Wi Y R Y S s e AYS col urm may be prepared.
Pr ot ei & Sartetyaif cell hleslpﬁﬁill-ﬂ]‘Sﬁﬁﬂﬂhdﬁs srehedilbe ﬂﬁfbeﬁef@&&nlheu ease of

af, entified after S bjectlng
nmn%gtd po I%%\‘cb‘:ir y agr%%*lv%ce QPterartions g autin %&“

TI‘?HEOSdem ayselugerl. | Iscag P@nponaid imay Ab ke viadticotporatibior rad10act1v1tv or

PLie t hr ough t he

O 2o Byt R o o I o R R R o, sec

f 68 GESElepghrl herry é%pebﬁ@decbyl A(M-62481 dg?eapxhgmorathehmm by

identity of OAS 1 specific binding proteins nmay be

det erm ned by protein sequencisig techni ques that are

readily available to the skilled artisan, such as

Mat hews, C. P. et alL, Biochem stry, The
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| ead &

20 Benj am n/ Cunm ngs Publ i shing Conpany, Inc., 1990,
pp. 166-70. Small Mol ecul es The present invention al so
provi des small nol ecul e OAST inhibitors that may be
readily identified through routine application of
h| h-t hr ou hput screeni ng (HTS) met hodol ogi es.

QMY BY7 Persidis, A, Nature Biot echnol ogjCT/US2004/035284
1@{6{16%85 89, 1998. HTS net hods generally refer 25 to
t hose ﬁ hnolo i es that ermt the rapid assaying of

o%{%jh SFLPIGYRTH|c- 8P EEaS &% lead pagppounds that block one

t mme;mmg@mwmtﬂeal By thif SiceRl Nosol &erm%m%é’iﬁ%n&%%‘c Iftated
ndI [ mat.eri al s, det ection of posi t

ile
o B e Bt s e tafen sSaksh pBt PR Ggirelpic
[ wodemdg lnéngl.ual t¢sOd@ipbtnds ﬁlﬁ)‘E €iah B@ cdn&ﬁtlédﬂ o NS uﬂﬁhﬁlﬂremp itated
as _wel | 38‘&5 -based systens such

@Jfﬁlam ﬁcltIB Jagh & YRR P8Ld in detail above.

3Metho sipf t @mCaCthf@AlSaSﬁﬂbltdﬁs net hods are

avai | ha t hei LI eas

mani q‘lgla(ﬁ%lﬁ&geﬁ g ?&1 ni cdgllw FeleVant ‘?le‘f@ﬁs gt hopymgigproteins

t mﬂfor pertides, witibbries snd/orsintibdds fragmentteortsmals molpRsBE didbmified |
Salhlélt B}Qﬁh of‘@x@gleﬁgﬂi%ﬁ&ﬂg& HERY &Qru{ tgc%?t ut];s the gare o e%NéTe available in

i ncor poration loactivity roud
abs av’énqmtmbélf Gpaggpieragd i @rab‘ane@ Of frl virow, @sm@rmézmnvo animal model

| huaa LGB n
W9 f%?thléiﬁ atﬁ%?got gﬂg&ﬁ 8A§6§ gc e eﬁ%rgssron gpﬂgl@%lgé a&tt vity. As

pll %Fﬁ‘i‘%’&e Hg?lépﬁhwagv Yo erp@2§1 inhibitors of the present

P@édﬂ& %4&@&5@&4&&1@& ©nsn Sﬁ)reskﬁlﬁengg hade lt&gﬁ‘es%%ﬁﬁnon further
%é . %wbér%fscr eff ead conpounds t hat
Shimods the skifles] BHTR 1 assret o pfacead Wtw@bltors

rrei hodjan@As4 Omoin?ir?ﬂomty betegmmaﬁlfag&agm% @tcad.:l ﬂlmft f2Br express
C e protein i o wells on
o Ben BP0 RSP ks Bl 81 B B P et P gmematia ool wit
I rPd'imfPl@H;ilaQASéBlasrménmmlmds may then be contacted with
the  UmRAIEE R bty RELEL Hnandalhs. £1Le6L, 8 coach

test conpound on sess { fgymatio activity of
EPASE aeapilisy féh@lro remmbmlﬁm dndpetior. Methedswif msasaning OAS1 enzymatic

C QTRRYAHIFN MABHBE bre RAYWrS SRS &rt TR e%%@%s fscrh bl?cpigﬁa\éﬂgé%n et al., Nuc.

pr.o; Lor i des, anti bodi es and/o
r“é‘&ﬁ%?ﬁ A %Bg Shigk ?0(’5&“% Eistess® et 4l Npc. Apids Regehi3075 3685, 191&9,

ehtbrﬁﬁratb&h@ﬁﬁb)&fefei’eh& maé bdiSved@s 61 d el chalask BntREnsY kBlecule may
W se av,al | able in the art,

chn sthat are. oth

S B B poreieh i i B S gy g bt T st
exffem andO A3 cexpression whepaiminiserab@ @l manfissisycesy st ens f or
their bit .QAST ne_expr essi.on
bi o1 o) b Eettddile ldeaoitlo BEt Eon P KB CR R e mpre of e
i pethpds dBeuasgrd a@quanwedu@emmmnﬁa& diird fohkffitdco irBorfof the readily
t hes: r educ
cBER Bl AP B APl S Bodd o5 R B P Rarein in
15iqmse fodiseef Yee dslieiehalionged t;yenmttontvhé adlavivingsdsual bs &apue virus.
t phaAsSReRal BenRbiliggt of candi date inhibitors.
Candi date OASI i nhibitors may be tested by
admi ni 9 AREsFRs oligpnidotidestapduibezympret thepprset invention can be
eRA0GERALS afSethodinotvh & thedr8 oM BBGhuLIGic X6 L3 ofdRid ¥ otides.

ansf ecti.on  of mmal i an cel|] with a reconbl nant
cﬁgfxaql 2% rtftilecf)hg%%lg]ls? 55 can be prepared using solid-phase synthesis such as in an

Apphed Biosystems 380B DNA synthesizer. Final purity of the oligonucleotides is determined

58
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Ef fective OAS1l inhibitory nolecules wll be effective

i-n reducing the enzymatic activity of 20 OASl or

ability of OASl to respond to I FN induction. Methods

of measuring QOASl enzymatic activity and IFN

I NAWEE dofxa known in the art, for exanple,
desgg{bgg4?%eEskildsen et al., Nuc. Acids Perus2nnzsase
Ressis kgwmdn 96 ag173, 2003; and Justesen et al., Nuc. - :

Aci ds <8 = - - d.herein b .
referéﬁ%ﬁ??%ﬁgQ@%?é%%ﬁsgﬁgﬁgng%&2%3%@§ﬁ%@§%39%5?%m°“dem“e
a0 et o lerpienay [Teerpfae. pgamapsyiicslsontpisitiopomdandtismin aniptdvided for
AR OVith ARt irFQRSE pr i infecti
substantial 25 effec?(%ﬁh%§§b§w§§%¥%gg?g%ﬁngﬁgnﬁdmom
aBRFINISEE SPERFURHUFIFERTAHF 1ith opeeTimoreyfgntisersh ob ganwrisotides identified
etdi@ehb wehbdt of 8duskABnOASL gene expression by one or

nore of the nethods di scussed above may be further -
char acti&rTSEPRPFP VAT PRETPEsPuLiont omResjtionhofgRdseate qligenucleotides and
I 6B6kyhys copiirletaly@o 06 DS inste s p6Rlséqueddb Mcﬁvé_)ﬁxgﬁﬁiieﬂ?f&[

cg%l qﬁjturetnnd$l systens as described herein, in

r S EPEHiE &PRUEAH0R o TRFS PGB o8 elprdte gt the Bipthonog e pespent
wirtvintionf Waven reijuites, theseodpoasis detgbieasy tefibtSnt. In3&neral the pharmaceutical

A W ——

i aneamtisose digonubleotide yunddseritied ablovio yecsier formiat practidé RO irvention, or a

t j | ib | . .

e agk 1GRbr bbb Ahe bl (380N L PORHEE BB vty igiogionly
pPesgeipde camy aydiBienti d- phase synthesis such as in an

Appl i etheBbRASHHEIEN %ggcﬁmg%eﬁ%%&%%céﬁée u%%ﬂ)axgxl{grm}yihcluding

of the olggpnuqreotldes I's determ ned 5
28 TRt P 2T USRS Baperipgeally, apdiptmnasa adihigistiation, as well
Thein@ithécsRMS il dngQhGhed @l Jediedl mgalt_zﬂagglﬁuﬁ%ynagce&;agle cartiers,

hods of the invention nodul ate tunor cel ] _
P PO RtPSh m A 15 L 5 o g R SR oo 4 o At
andidetihad §lles,dilpmowt eedpsharing inaked he fdabighgWritthth hdiiMSingredients
[ .00, P bl.y flavivirus, nost preferably HCV
| 05 B8 Sfhon BERIGEICHRI el AL 41 ElBaca TPRS BAES BT Rty
wicligpngpleotige uptaitce Irpplaninefitrsroswowids gre Alschsel. | Teeneral, the
| dRRafduB cdioffods B siihods of the invention. The
i nventjon provides pharmaceuti cal conpositions of
ant i seREROBIYYGHrRIEFHIS isgresntefht therofigrpusientige is biologically active in the
C APWEARRL R directiyREHmORSH anfiRNA egli‘i-&@edstﬁ'% g&il}_ﬁ%rgage ﬁ&tﬁét&e&nd active

ingredients for therapeutic application. : ' _
c 8’%5‘68?1‘??8%@ el 3 B¥reoBas flessribphbeaye Nygletss desistaneeigprovided by

- pagsesthodioh et irbfat dABEIdt E@Edhia8inttBR “ﬁﬁm%&?a@iwﬁy as

n gkg%%glresistant. In general the pharnaceutica

cOfF0git T SH for inhibiting virus infection in a manml

in C! u d‘éfsmacjrgfﬂﬁeereﬂ’lf M&trﬁliﬁmd:ﬁiodgcﬁf ea;!io_sing a&&iegv@ﬂl@ toa %eudantisense

ant. : i de as. descr.i bed aboye . needed
Ry L SRR W BR R -

t hBganfledidoisbidagivieapen detieergame ef fect, and a '

phar maggUf kel YedRihisd ' L.y _acceptabl e carrier.or :
di | uent. 15 The %lorrposclglt_ﬁ% nésjs_?{lztalﬁ/nv ea rﬁe%eg eé%:eeéﬁ'er directly or with
OVER! % POTSiE5E YAcRFe OVish yielivsred sineativtiuy sadueces #re zemtialig rendered

| Rhdi@NeRaMen:. Aﬁérﬁ:ﬁﬁélgl,gﬁé_ RhuentRLATYS %ﬂ)lof%{e'd into .expressigrsl cassettes or

intrggeritoneally, and intranasal admnistration,

WEPS TS SuE i R RS BECeAR BKPFS5F A B celle ienireLiethe ggnstruct contains the
required. The pharnaceuticalLyafcceptable carriers,
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di l uents, "adjuvants and vehicles as well as inplant
carriers generally refer to inert, non-toxic solid or
liquid fillers, diluents or encapsulating material not
reacting with the active ingredients 20 of the

invention. Cationic |lipids may al so be included in the

coﬁﬁ8§wﬁw%ﬁsto facilitate oligonucleotide upt@E2004/035284

|ﬁf@geafegﬁawffy stuen2 @EPOHIBRS toAlllBw AleSyuesRfdibe exbﬁss@@ BehAhngeted

pharmaceutical. conpositions are sterile By
Hﬁgactlve (expressible) is meant that the.
\%In i go gm?d tﬁcﬂ(ﬁllgdﬁaclldstlhh :Tahlﬁagcte@ atehraad @ e IdMB/gi/yi’théyhﬁn bé&iirdduced into
n_delivered direct to the ce nd/qr is . .

g? SIETIVRR tgn apfp;r T RALS rErOBc’mtt“’é’f' R‘iﬁﬁ&q’é’ﬁof‘% colipgdal polymeric

vyimmmlesmnd vigdl eebtdrpast gl a5 @tbkr mﬂnakrmmumme a1$ mdg BEtisch@dieliver the

b n
DAL SRR RRLLINR O A A0, ERLIRE g v
wirtaked phdtholyratigh ofibe 'PQHS@W Wi be feworto e tkilied umthe art. Localization
.Nn .

d&P I%% gﬁér\;&got%ﬂﬁgsoc e havﬁl? Igpggﬁg %%kEGF %H 91(3§ur?erce ? ggg'ckmfgthg flposorne
whichaiiag l%ﬁcrlmqeyﬂmtoﬁ?e tispyegontaping tmmgqt atlisyydiaping deppichssociated
V\ﬁ%ﬁlai SRR kRIS Sarged Qo1 shaiRUE 0L | g&ﬁatéc?u;}?dﬁ(g Ak eéaors or the
u on delivery. The nucleoti de sequences of e present

ntion can be delivered either directly or with

V| ral Toe plReRt: Mbdn8bn ﬁl@@lﬁ&rvgetory\bﬁ?rgﬁl Il BfRelsiOl &bl sYquence

ere nucl ease

B SENERBE SR U S g B ion e invenon
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[ ﬁﬁ:tﬁérgﬁd’vaieeﬁbst drllg) selPedefd aftafleaketbRsne brokﬁ‘?&ﬁ;tcél%cﬁﬁlch are

ch thgg Eﬂﬁ q%ence |s expressed in the cel
RS EORET PUETE8ht ai ns the 59 WO
2005/ (Mﬂdﬁ BreRETWIUG2E0 B¢ Qﬁﬁtﬁﬁ&d bpthogpeddlied guhaztromi should contain all
YE&ENGPe d&ﬁen& Q&Q&aﬂ)}f totaQn%J %u]gg &gr%gl%a%ﬁg St TLC sequcnces Other

ressed In e targete

obffﬂ@@%@l@hﬁé@l@&@s §@qﬂw@ésman@ vithindhe yastorghurt asamephaniymy for
CaddoRey dritlelcfpiHuBdotidat B o Bfttdnbofs. PiSagkhiaVite b Bhekie efdbie of such

Transfection, electroporation, fusion, |iposones,

c BPIeBF i APote PerAsF ey oo rdiqdicetpea s PlamRids AT ea pacipeenhagesycaiars.
wekimmes o@btharvemam:m@e Oifvied sicH éaaa@értopws BRulssBEhed Bg

del i ver tﬁg. UC|e0té%§1§? ces. to the cell. The

METREE e }H°S°d‘é‘13 atigh veoffes- Jib Veciqrpean also

beontiln clahett fande iﬂ’]ﬁthbxgﬁ@:fawmib cﬁfeudai‘}encms{ @sﬁﬂﬂd Oe df oldBrary skill
[ in.the ar ion can

be ac evel%’ hfclﬁ hOSt Stems A AR Ok pvélmafpaﬁu %‘ Y&FE on

the s u?lfeawrﬁ cﬂn D@lmtem:ltmed gltCt Chaés britiso® O begny oby ofteamatierg of known

' meﬁl%hé \ﬁﬂnlufjt'hg Qrgt é%h 'n:[g:hlgdst bé foﬁlﬁi%n&gw %L%Qc?lﬁts%brook ?t al,,

et ce avin epot assocl a spat
%gchiat 9lowzg H hakeraiqry dfetual éIORdSSpnsgﬁééarwqréaboe@emm York, 1989,

n@%zamqlsﬁmr@me CuWe?z?ﬁro)é?&}zﬁ mec%, bJaf%,gy, lJBﬁﬁQNﬂémxﬁd Sons,

present i nvention pr0V| des vectors conpri si ng

eRpliEws; YP: LGt Frane skajusmatc Gapdimanapy Il’rpaﬁk'@wsrborxmh 1995;

O NegHod WG IR TurlRrise WHENGES, B AR Nifd) ek Oﬂczoﬁshﬁ Survey of
present invention furt her prOV|des ost cel

é?"’é"i?t‘lé’daf)f” a7t 41 Tes ks BRSETOT B BoBPY %asyok% and Gilboa et
cal |B§oTe&ﬂ‘ﬂiq€2&l‘ za308- 17153)8'6,rﬂﬁl stiaadred eﬂnﬁﬂgb tiHES 6r ¥R 6L gr&gﬁr@uon,
n sar novvn or can e. constructe

RS SEBh Herdeoe0s At e R N St Srt aroray |

Recombinant methods known in the art can also be used to achieve the anfisense’
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expression elements necessary to achieve the desired
transcription of the sequences. Ot her beneficial

- characteristics can al so be contained within the -
- vectors such-as nmechanisns for recovery of the

ol i'y@mmloamsi des in a different form Phagem 8816580435284
s%cbmonofexa Ie egcf S %Qre%o bleneftl Ci aIt .vectors because
can ef Jad PP asifgy cGyiygs anusense nucleic acids can

bae bmplpqu hagrearessemt a@nsnse niexsgp loasdusé the bheessivieatted target nucleic acid

q,g“ﬂgrg oYelfs%&%ﬁ such as bacteriophages, bacul oviruses
I‘OVI ruses, - DNA viruses, |iposonmes ‘and ot her

't econbTieerrésont mwemtoorabo pﬁhéewaeuttbqrcbofcmiuaahgxﬁ a cayyvuad fhibits

el r : ucar .
h gg?&‘:ﬁé/s tn é)‘fr’rfsraxﬂ oﬂ d} %g?%g[%yagg E:\e%/ P\t? l-ngdu%{tﬁ, Le, e cesb ﬁle ability of
k iesvgelin @HVdﬁm%Nasst §p@mmm@n@mtpaa cl] withyintelpression vector comprising

parnhaau Iaaa 548Gk ncodie c'ma &fe%arsaxm&u&% thithd %%&@Qon or

“into cells or tissues by any one of a varlety
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15

- transfection;” I'i pofection

20
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nEtERHen §f Rripysleasidapdminisieraig afett Rerdreurd Hndremperingdbe level of
geRrsERloh s e SAK ke televerdbfiRA il Bhtrol in tﬁ@db%ué Hthe test

G oning: A Laboratory Manual, Cold Springs Harbor
LérB%‘P%iF’Sry, New York, 1989, 1992; in Ausubel et al.,
Qmif&?édﬂ%ﬁmﬁﬁ&ﬁdss in Ml ecul ar Biology, John WI ey and

S5y bl B Bt S o e PO L

aI conteffgintes dar@geing ngthodEdmphRsiag teatiAf) ﬁm&fr Eﬂphﬁcbﬁdﬁh:omdmons a sample

A Y r. Cl oning Vecto
R el A oY B, IR BEH ol et MM e Sy Rgion of
Ghub:@agepmlcabNA c@@ﬂhg:hxym@m@eoﬂdﬁ@@p@éiﬁon&983672&’;121155749 2135978,
' %h&tﬁ'@ 21%88%%%%14&3&?%?1(?%051?2%2;5;1?&587 2144294, 2144985,
i rAlae2B o SGi%P hor b6 oiivdigradenyiatd SW@QWK@AS RSEOMDINGRS).
MEA Rt oA QU fidhs IR irf anGRfdnA ef0
the ant]sense 60 WO 3005/ 048%28 BT uszoo 352%%\{,%@% of
i it RISr o am P iRg PRAETEF c Theci (R Prict tEyeampsiuecd is assayed for
Vv abé fe@n@WTh abini BgatdR tat taefaase@am WEdiQtide AfEitdS BANe edModiment, the
;%gﬁr g %co res an a gﬁnse rressa%e to . reduce the
TG Mﬁ@‘t GHLEFARET PUPLFAS PR3P Brsg pairs (bp)
i tweritentiion 1’ yo 3 directjion emand:ludmgqmsmbm 21387 280 tater YEBL 368749 (mutation
P e XanS, Mo (b RIS LR Aol 5P 2144116 uutations)
t mﬂéwz htraition @ andithegspproximaisbielp bmeﬂai&mlg iitteyposifion 4t kah side. In
c ezlntath&%n?o%ﬁﬁéﬁtt fae BNBiR Sy as QQURLdShAR i} TR 86 i B’g e)?Em lary of the
an expr essli on vect or conpri si ng a Cp
acﬁ@B@é‘H&?@éc@mﬁlﬁgP@@l the necessary el errent S
f o och&fretefradGRBoliRten the PCR p‘d’cﬁ&% &4 g@d"fo?{be %}?es&ﬂ&ﬁl hﬁ atmn by

acid;, adm nistering a test conpoun npari n

| eRfafing e amplcRion PG e & YeReiation ¢aRditiprs. V1ol onucleotide pobe

0 bdpadi Aefbr e tbiradpdnaing fmdtatibd) atd@tRRSENE BrRftioh BGn ﬁ?ﬁndgzgtlon

30

Preferred i ments UtI|IZJng nmet

TR e eSS R Lo O A aabemg g estod i Table 3
prigsent Oligoweirotigrhybidipdientol:agesmeéleis asieBkgbodtt DI pat.
Coﬁ?”s%b@?l treating, under anplification conditions, a

sanpl & genom ¢ DNA, isolated froma human, with a

PCR prinmer pair for anplifying a region of 15 human
genom ¢ DNA containing any of nucleotide (nt)
positions 2135728, 2135749, 2135978,
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2144072, 2144088, 2144116, 2144321, 2131025, 2133961,
2139587, 2144294, 2144985, 2156523, 2156595, or

2156638 of ol i goadenyl ate synt hetase (OAST, SEQ ID

NO 19). Amplification conditions include, in an

amount effective for DNA synthesis, the presence of
PCRVBIP&1*%nd a t hernocycling tenperature. TREU/ER2MR4/035284
product thus produced is aggayed for 20 the presence

“of _a point mutation-at the relevant nucl eotide
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BSEQTS NgAPUS N @ﬁmmmm{%gc{&gﬁgphgﬁm@ww@; ;'%

P&iatipRBEQ IANGre enbodi ment , t Piebe PERNGsr oduct cont ai ns

se pairs (bp)y witten from ILrectfion a
$RQ DANG posi t/| S BHBSTEECCRGCAATHAASLTAZIEG T HO:13)

os! 0013
R D PO e 7. L T i

l L] AY AY
A3 N frut at | [GFETRAGHT FHARGIAMEE G (TEG D HOES)
EBOKH D5 Ne POSGAARBCARCARAIR CHAGRCGATG RAA TR i}S’NoB}I 0.

cmbhadi nent the anmplicons as described ahove 1n _Tabhlé

1SERIP 20if e exedF A CEEAPRASCPARCALdddAS (§RQ ID NO:17)
COEGESR@I Ng Pl TTEATCCAGACRR NI A GEH T@ELTENG 18)

he PCR product' is assayed for the corresponding

.nmhﬁ{ei‘b?ﬁé“yﬁ S¥¢/8ea ¥g(he anplification product, under

hyrke bl Z@hik@P: tR@MsHred RR8bjectidth 2 BRraQtyl 0§ POR SRR dyElSs to produce

praohe ific for the correspondi ng nmutation, and
dgg‘géﬁ?%éﬁgh%g% °6?P“&F°dg?ﬁ'§- -F}lwmpgﬁ%a?r} RjRdusty are then treated,
pnmﬁul Ej‘zb.riaiﬁﬁtﬁfn&:bxiﬁibnﬂ |vdi%@ﬂ ungagaeaédﬁee %Fﬁ&l@&iﬁkﬁﬂpéb | abBRu@tion. Any
n ot j.de sequence i.ndicated in Table 3 el ow.
Ogﬁéﬁﬂé?%?ﬁg%aﬁ 8F9%Y i on to target nucleic acid

i Thelfediowinlg @xhnipies ke Sateridad to ilNGtratd po 3k, fA0th be BinshBd as limiting of the
200 S 035284 Table 3 Mutation SEQ ID
o Brane ey s el RS )
GTAGATTTTGCCYGAACAGGTCAGT (SEQ ID NO 12) 'SEQ ID NG
CAGTTGACTGGCRGCTATAAACCTA (BSEQzdNO 13) SEQ | D NO
CAGAGGAGCGGTRGGGEGAGGAGA (SEQ ID NG 14) SEQ ID NO4
TCTCACCCTTTCARGCTGAAAGCAAC Y N0 15) SEQ ID NO5
GAAAGCAACAGTIRGARARGATDAEALBRRY ISEr NG 6F GeRh: DRANO. 6

.
3

AGGATCOCAGGASGTATCA SEQ 1D NO 17) SEQ ID NO.7. .
THORRAOACHRARRRORATERC: (EBOY RGP Rplaiopn o B, b i

RefldBy afssiChlT: toat@r paa&lt Froupdie WRER rgentadxpsseretthHEViioddteslented,

is.subjected to. a plurality. of PCR thermycycles to . -
RS Wt S B ol e Mian PS8 B bipgoming paiens
Thrérodnayd bekn eabied o qihep Bangvisiserae distvesed bivoye tvédrein theiekposure did not
h%}.gjt‘ijﬂ Zakfi@n conditions, with an oligonucleotide
probe specific for each mutation. Any 5 hybridization
pribseiu EY spepiatiensere stdieéc e abermupbilipaidpuiafiongcheseanyitbdlse itaia of
' Qﬁ&i@ﬂf‘ed[o E&eﬂelhlaﬂﬁﬁﬁlﬁ!: ﬁld pééEiF@(gf%oMt'ateﬁ cRﬁmg @zﬂﬁ)ﬁ' Béiﬁrg J &%a.ry, 1987,
limting of the "specification and clains In any way.
and (2) an intravenous drug user population, with a history of injection for over 10 years, and
evidence of other risk bebaviors 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,
_ bhemophiliac patients, and other populations at risk of hepatitis C infection, or infection by other
" flaviviruses. For the initial screenirig of genomic DNA, blood is coliected after informed

consent from the patients of the groups described above and anticoagulated with a mixture of
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- EXAMPLES 10 EXAMPLE 1 PREPARATI ON AND PRELI M NARY
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SCREENI NG OF GENOM C DNA This exanple relates to
screening of DNA fromtwo specific popul ati ons of
patients, but is equally applicable to other patient

gr oyes, ich repeated exposure to HCV is

docﬁﬁeg‘{sggm wherein the exposure does not re8GlPSy (/035284
i Aflaptditonacid f@Mexaniiine ciarhts (and @ 12at/RRxttde. Sﬁfe%ﬁﬂoggﬂated blood is

pati ent s who have. been exposed to o
PRULAOLS AL 00Ny SinBEE ’%%rg\FEiP%ﬂéé f?etp}?@léw&%glaﬁ{@

disepermatant is éiseatded.i The mefl@et drgthrocytey, fiondnileap i oBlnbQAS celis are

a h||| ul a chosen
t%%u%%#gg%?gh%#A“%hg (3 sevéggmﬁ%%ﬁgﬁﬂPpﬁw“gﬂybdO1““
r ebespite yffered sriime MB: Sé,tl’-éfﬁ ¢| ‘Dbt periphefahibibal wli oo celis are recovered
avenous
PSS e QBB 4y o
ers. Cop $t 2QuisMe 0 i fort leminwtessk1BEhASE ©). STiseheta@Bwhite

S B%H Bdis RR L8 Sw -gﬁ’(f‘ed shiel¥g kR \énglsé{!.ggé'_?gf%g Ich%ijecgar we DNA.

a_t(gat ive atl ent S and expose
F Bigh o Hflahv%lr B 1&Pmﬁ@ﬂ§mﬂ tioNoldted wabue |’olmt1 edlsfusmgnnethods

th@n\kﬁwrao lbhOaslic & 1h8 acf BRIl KbEl BIOMASEE St o1, Efo 91!2}&10
%gnts and ot her q|cl)q(ggplat|ons at risk ? atltls
|

pryManypl, Ingred qldpprisy Hsree kaboraposy .Smoas:,w 9.2%1989) and
t fes.i |P|a11 Noad,683apeeni ng of genomic DNA, blood is
%J f:l g r i.nfornmed %5 consent fromthe ?atients_
o of Dhja e PlaBtpod o Abou aion < Gheare af Gamigiaondes
a pmmmmesns 21827402 126078/ D428 1RGRE 1520064/ ﬁ353%42131025

| tra 22M
oA s SR T 2L e o
Smgclwnge#mslnqrs or&ﬂnmhaelsAastessmﬂm NENQISTZ 13( @refdndibeto the
plc,g%&[i Takel syfifledRl- 3STR: (024REr Natant is discarded. The

pel l'eted erythrocytees, nononucl ear and pol ynucl ear
cells.are resuspended and EKAMPEE2wi th a vol une equal

to the s&w&wm@m%&&%m&m&ﬂ%ﬁs}&mg Qo BtM e cTIoN

p hat e red sal i ne (PBS
3?%%%@95 < Pl todir l%ofmlareéé@m@@c petiersprand
t Hetragterdoud dérdlg cetslwas sspied) ShOfe Pitseeddrabdeb@al b ﬁﬁltaﬁ&l R @XS1 as

e s ON RS P B ENST I et )

THe 2 peily G126 dasphirdet? cbmmhdn e @amsxampmbm hes uRPEBEaste found in

angl Wses h ul ar. weight . .
"7k 5 it SR OOl TBLEY Bl OB comtain
i Petwrereigsifiprice éo BCY defeation ksl nuesenrg ofepdin mltaufhﬁ)m\mwl

known to one skilled in th%%gﬁﬂ) descri bed by

Mani atis, et al., Ml ecular on?\%§I A Laboratory

Manual , 2nd ed. CoPREPSHATIRANASERGINCINGIOBCENGY v,

Seretal edlslaORYA i dpididied frdAEMuréy
4,683, %g%Eagﬁp sa‘e | e of quﬁngﬁtttb}r?ét?}g)@aor%%%gg O the patients

pOFREE WWWPBWQ‘YBF Tt urifisiennrbeseue isperformed as

Paisictib@byZ43mERBski 24 35 A4Sl BRIRED 1821 2L AR0TR7) M08 colis are
2133961 2139587

2144 144321, 213102

ST STN5R ESTR ) She Pl gadn reossinEant) wililHers (ul) of &
r effeneing @olmmntcbaxammg@lomguadlame mady&mn@mfrn&mm 7.5, and 0.1M
A%%ﬁ%&&gtoggmoWo—ergxg??ﬁ lvsat lsaeryp s(,jalrcg ttg is tthen admixed to a final

concentration of 0.5% to the cell lysate after which the admixture was centrifuged at 5000 X g

63



ol i goadenyl ate synthetase 1 gene (QOAS 1). EXAMPLE 2

MUTATI ONS I N OAS 1 GENE ASSOCI ATED W TH RESI STANCE TO
HCV | NFECTI ON 20 Usi ng net hods descri bed in Exanple 1,

a popul ation of unrel ated hermophiliac patients and

i ntravenous drug users was studied, and the presence '
or WRIENMEZ8f a nutation in OAS 1 as di scl os®Ed/YROGRRS
| BrNOminubs@ tbéan Nﬁlpzraaﬁkd ﬁEQ:shl@m[\Qp&%at% c¥¥Sining the total RNA is

a BT A ar S1vioi %t b Ao S Aot B i 4 meed by

t Iaammgdnexxtmfresuemt BNAREeket tsomhelpat intaisStufion d1f1@ @ing qrﬂs-HCl at pH 7.6

The WRSH tistica nific nt co
bét ?en F e@ai‘g]{ SEEAPE bﬂ?(? cdtO T Sglﬁ?ie {?:Dgg %%‘ér p(}}Fno hioroform
5 p@knﬂictlmmabﬂhml pracifieBod, ﬂleEXﬁm_tEtchellﬁlMﬂcaﬂmﬁbﬂs estimated

1o cellular RNA is purified from
. fnuﬁsgﬂkéfﬁhcn%&%%@% i taf;j)irﬁoflmbrobl asts fromthe patients
h aTvtah@Nﬁmeephe@ atoive issisq@ a5 e siptanioeciPfie notthepie nsiddweverse transcriptase
p SGLi.bed b
i e Rl R SRl o BB b 05 8550 P Bty e
( PDY) in vy ¢veflappingtitpgmenty desicmates thep:’r @p@ﬁ:ea fazegnges cibe bed
10 | rbhga&me&faeslusecm%r&sé&gm@meﬁttb%&%m&a@a 825k ARt Biosystems

ters denaturing $Sol ution containing
W&Jieﬂ%fr fHioyingdirapaaniaghrens Fetructipgs] PER ingpngugted using
ari@letﬁbdAMo“Jaeﬁ fie bR B hatfaNRl mdibaf fe Qesarivealid dété(ﬁﬁt(ﬁs Pat. Nos.
Sodi um | 2 %%o saréoosn nate i s_then adm xed to a final

cSvREareT 59 16 “Ofe1 a1 4t Jras{ frsexqraldexisifsinging PCR
t NecR@dEg):tPdifh EiplaBsndgplitatibrs gerxdOrak. AntHdi@cakof) H. &3lich\¥A., Stockton Press,

s 2308 00185 P SIGUI RS LGl BOGEL L0 ¢ .

t Q&cahexﬁNPreSs.sSanl Diygy; Califo19) andmmiurm dea‘cnﬁadmﬁiﬂesl bigtein.

¢ h{' OI‘ . enc &te%hm%%&@gﬁﬁ%{l e C p%%?ﬁl bﬁA ICI¥S with and

cen |on e resu o ved
i rméhogbﬂi Y indeetien, areGmphmed r The- m@%pf PIUALiE upatmgmlfrqmme coding
Eq-gécn( Ife 6RO Eéﬂe A ddedi2l l%%ﬂlé‘lll@ %Q?@s\é%on@éé{ﬂ"@ftmeHCV despite
(SDS). After phenolchloroform5 extraction and et hanol

20 prigReRfst FROFBT,© e Bur i fied total cellular RNA
concentration is esti mat ed goxymvrepguri ng the optical

densi at 260 taI NA pr d _above is use |

2" ol SRy ER Gy s SR G Pobr it
transcri pt a:mmmw BY ATLSLE SPECTAIO d)meNtrd:mzsnsE HrekiRERTOM t h

g lDIN%\O In #%I% ﬁgutntl mu%auD oL :%)nga?nro%g?ag i e d (%SS? 85\% ) e{ %éx%tgfh ntcleotide
25 angbsitioss 221357&8&@%749 2175098 m%mrzghn—mslsezmnészmm 1131025,

pr ?1]%?%63' %1%95533' ﬁm%e@ﬁ% D%&@sg%yﬂﬁ@%%' &% @:ﬂl be defepmined by an |

%/‘stems esi zer ovm n
rramfcaelx ip mlieh $ CRrampdified gepamgic Wm@mﬁbﬁm@@n@ dqﬁ@ted by

neﬁﬁ)ﬂ@éatlﬁﬂ Q)ﬁ’ﬂ ohébn“ﬂ@otﬁ@ fymbeD G E;fﬂ%izéd ﬁ%a’t f%@loﬁe'tf@ Qrg§h1y the region

are describ det ai |
4, 'Bame momams@eonlfsghybﬁﬂlaamnm okwucleﬂﬁlée mwrﬁ@a@best F]CR
30S eMﬁ;ﬁlﬂicatbﬁ%ﬁr@pérﬂﬁxhbﬂjés@ﬁkcxm dchBfRA & ©GMmIeR N kR 'eﬁﬁnple 180 ng of

{thlcatlonsfor Arrpllflcatlon H Erlich

deac St BERIHE PP INew York (1989); and PCR

Pr ot oc HoBowify B PAR ahplifdtidt0d$.1 anthe ARpiificd atigorabhylatebhtBstase DNA
et _al

prodiicts aredspotted onto separate sheets of nitrocellulose. After the spotted amplified DNA has
dned, the mﬁocellu_lose is treated with 0.5N NaOH for 2 minutes, 1M Tris-HC! at pH 7.5 for 2
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Academ ¢ Press, San Diego, Calif. (1990) and priners
as described in Table 1 herein. The sequences
determned directly fromthe PCR- anplified DNAs from
the patients with and w thoutHCV infection, are
anakyzRgkoahe presence of a mutation upstreamfro

m t he
CQfh n ne can be det ect edCryS2004/035284
pati IEe][%sf go'iﬁ e(f)b Oogl\é[terflf) ﬁtt %3 POt/ SNt for 2rinutes to denature

oy @pé ﬁl@redeugxlp@mrmt Dhd ﬂe@] ikt kS areBNANMRLE: 4 o
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f ur at
D R e o v o o oo

OLSPESERRECOTFSETS SOH 1Ry BR NINEAT b isivi s-Bhﬁm(B?drE[ﬂé %éﬁ’l!ﬁrﬁp% so?unon

t S1 t
nggjlétdo?? g‘g?&%}é pOSI hﬁ%n o@g} gi‘gé% 10)??8‘2‘;%921312@%3@91?)83 mM sodium’

2 Phospire buifen« o8 @ 04 M) saBﬁ.diAé’sﬁl DN2AL3E02%sps. 2133961,
23R prek 3, 2156595, or
21 6638prga%bﬁg%%3b§tseg]#1ﬁ%§§6c§ﬁ S LISl SresparRislexnricd ke Brymbeled
I‘B‘ngnp?lgﬁl BB duehin m@wbradlzatlmgbxtﬂ’ee D&lkﬁtg'o@ﬂxe'px%bcs w1th 2p is
d@éz&&he&ib}baem]{m 5. eoti de probes
dé) di @fﬁbk%c%&ﬂe%o 5% (HN 100 Mgi on

bridized to that region
h wlﬁ@?ﬁ@c el ArunemethanediydbeiloiptT e HE S tai 17, B0t M MgCl, 50 mM

OHItORICHEDITSS NSt Lifications
e dﬁleﬂf& escrlbeg %%%*Hf”é’e@“ld

ar r S _essent | aI
| (]?%’PE) 101 @gﬁ@kgp lof gsel Pfée igonuigleptidsf 1&4‘1143 watet, 17841 8 6000 Ci/mM of

15

20

25

30

S wwns R ATl ecdheenlidn SOmtDE  BER aBhb {52k .00

fde xd
g i f.ied oligoadeny Iate synt het ds QOIE‘N&]“ ¢ lanase.
pirlgg%%%hgg 3%%94% ot {nala &g? g: %%B]él}ug{sgc % @eﬁ)gowﬁ by 2 minutes at 68°C,

T
niThe Heiptaingd abwxtuAfit then dpphedsp @StRAIANM bl acgk?%ﬁa%%famway NI)

d | 2 t ted th O
@ﬁgolur#f'nﬁ rgelgé\fe%p)ﬁ%grgon%s l!’gatb ; 85 ¥Mor 2 64 WO

2@@%9@&%%@@7@@@@@%@&5@%0 tﬂﬂrﬂgﬁrﬁc&mtafnﬁﬂ It QWRHatY. are shown in

OTEM T 1,.5M NaCl for 2
EboSe. Hile lﬁ&erﬂlédzméecf@xg dite eu rtgltkfeirgﬁﬁhﬂrénwudq%probes for

ete%{, %‘C? denat ure
r 841 PPy tnapala the updprined oupikotideis veptaedrwvifhake viildyg e
abucl®fids., are prehybrl di zed for at least 20 m nutes at
4%@64 h a eh [ d| zation solution consisting of

( f%— '(Lff  mgant Bieledprobanars sepastad) gdnbred with each filter.
DEkHrireteligoss cﬁntem aNhdh iR bVeraRhy ikh) B@&&E& %w%m‘a“‘m of

I 0. 1% i ne. serum al bum
%ﬁffﬁ%‘ﬁ’g ﬁ%)déi Bﬁp drnek‘)‘]tf%gf“y FF p@sed e the pnpl prabg lrgryyeshed with

t @5 8PS comaining el HBOSHE46°AF Witreds Ite MRy Riidb ﬁ@tn{u%t probe are

Sk o Filt
| Sﬁﬂ%?e“amfﬂa@%%{p%?féwtg% Sl e R

“@&%“580%26%@%“09@1@@%
eﬁ"’éﬁ‘}‘ﬁ‘f frisd 2pd subjectodifofraticautogaehy. ng of the probes

VORI thdebrbducts BEYih of | OX

concent rat e of klérztgse b%@gﬂ%@&%“@%%‘mmtm“e P°vae and

2‘; ?%’[Vﬁfz%ﬁtakﬁégﬁ }:Il;]i m?ﬁﬂétth émnmzdmm to¢ PCRe amplification is

sttdessfHCIus pthe ts

daF hioth ol (DTT), M sparta &i EXTRRLe | atf dptoipgfl by this
& a"§ “etae P td%’%’ﬁm@na 3 Bpu-WikDYP) Yucledtide stbstitofed &9 a wild

gt'}g:Inuciéotalestethemﬁfe@te@;bdsg@ﬂucI eotide, 18.4 | water, 2 Al

of 6000 G /nmM of ganmma 32P_ATP at a concentration of

150 nGi/ul, and 1 41 of 107YFLB4I ynucl eotide ki nase.

The | abel i ng admi xmmsmmmmmeﬁmgo m nutes at

%70 Jirzgi@ﬁ gf B}{gcgmmo%% fgr larans ectxon
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15 The maintai ned adm xture is then applied to a
Sephadex G50 (Pharmacia, Inc., Piscataway, NJ) spin
colum to renove uni ncorporated 32P-1 abel ed ATP. The

ol i gonucl eoti de probes used to hybridize to the region
contai ning the nmutation are shown in Table 3 above.
TheW Qﬁﬂéwgvﬁed nucl eotide corresponds to the RGFHEZM35284

n ucl eota cdeier mﬁlecp)lleohﬁﬁmﬁlﬁg eitHd€4 Bifitoidrdg chohebteroldyiB repared fﬁr transfection

or nderI| ncleotldels repl aced wi
{ TS R AT B e BTl Y S e bRt g gtion, and
n 8&1@103 amdlgmmaa furdl TR ﬁdn’tﬁﬁxﬁab d%e &ﬁtﬁld?ofélé}ﬂlle&%ﬁid%ls tlhen diluted into an
adm xed w R nitrocellulose filters
ar BPRBH° %%E#E&Leﬁﬁﬁb@‘?{gﬁﬁ Tlle(jji]“ﬁll CPREFRITEPn ‘f’ﬁl%d be
5f ongmmfblm 5-2 hybriipetbid périp@lipsieaids. The
nitrocel l.ul ose filt rs exFosed to the _ normal_ probe are

washed APEHRSE BLC %‘@ﬁ?‘%& RPN % PISHY Gt digens to a working

wheheagaddaef 10 i iSsteHPREIBsbrt Walel) el bilding topl‘&b@apﬁfoﬁm?a@clv 20
washed w| h.t hem$arre solaﬁt lon at a nore stri nq

INGFM52 C: e PR He EPBRETf ts dedhenfimmpdriely gided to the diluted
t hmtodrdneehuaﬂd)ysipbm@ﬁ;eﬁdtdewﬁ.ad| oaut ogr aphy. Only

t hgse oducts having the point -nmutation hybridize
w Th th@f—%ﬂ% probe. Positive and negative controls

ar e i ndiunthe PHISOHE edatoapsayhich attstheemibReo HOFtilfedtioh Ael supportive of

P S T, t tient S
%@ngl%%ﬁkﬁaér& Q%msa?cg Etxa(f %FrHJ }ies J’} Lﬁ c?et %br%?ﬁ% da etbaﬁ -Virus Res.

t hﬁ@@@l@pw&dlﬂmu@m alhﬁeﬂleolmhe, ImMmpL@ll@W rﬁlolrmuratmdﬁb{bw 1996.)

a R !ug rh)sRELA Y Lcﬁ% tgeeoh%gt 5 (f!o& dnetloih %xrém Mrly c%ately after

type nucleotide at” the i ndi osition.
15 ANRIPGENGE ﬁqﬁHOBFenrrmn@quOm@EhrgqnmmAc 'lﬁ!eépl&ramth@nn@bated with
O 1 aoamel a0t hfgse HRmigh ART4E, CSM €0, éé B2 0086PAAR remains on the
PCT/ US2004/ 035284 A carrier nol ecul e, conprising
- ei fREE499Ft oi d or cholesteroid, is prepared for
transf emtamNAmcﬁadiohuidn@ciseT&n&naMni n water, followed

by soni 0 ce.a uni ol uti.o -
£71 &1 o T PR e B9 4R soestesRefilih 2 Ry ™ e (Qtagen
201 i @iotporadom (Chetiedrtss CA), dolobpwirg drowecvichirdvided dly thetmanafacturer. Following
appropr.i ake ol ume rm (Ghbeal BR uch.that,
C hE PGP e B R R (e & TSN Gy B2 weor
nimitallekipacted iRAN /pie plagfgl imb agtgnnlamlerofugdsbe Ani\iva;emdahd bring the total
co I o) o) r t
di PEIEHI%C tooi %19 P%Lf gdﬁgﬁ%zﬁ% - 1 ?i’% Oa%%g?(y {uﬁﬁ .The buffer/enzyme
st aﬂimlmrbﬂarqsi@wmmg @lthebﬂdeﬂlsch;dl uting to 2 M :
5(appr oxi mat %l%. r@% in Qpti MEMIm The dil uted
ol i gonucl eoti'deés are then i mredi ately added to the
di luted i @igloioX reatiombudierd by pi petting up and down.

10 B. Transfe t PH5CH8 hepat ocytes, which are
suscepti bl e & W#@étl on and supportive of HCV

replication,l \drdulhs etlerfdpansaipeasels0 8) (AppMAdIBissyftass)

97:17-30, 200 keda.et al., Virus Res. 56:157-167,

1998; mgucﬁuﬁa%‘& Fﬁ%ﬁ%ﬂ?@ In Vitro Cell Dev. Biol
30Ani m  32: 135-1ii3oligo &9 959 pmol) .

10

The contents of the microfuge tube are mixed by pipetting up and down, and the reaciion
is incubated for 1 hour at 42°C. '

D. PCR Amplmcatlon and Quantification of Tareet Seguences
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The cells are transfected by adding the

ol i gonucl eotide/lipitoid m xture, imediately after 15

m xing, to a final concentration of 300 nM

ol i gonucl eotide. The cells are then incubated with

t hey bLhaR { egtion mxture overnight at 37C, 5% CO2 and
the transtection mxture remains on the cel | ECFBF2004035284

d ays. IolloWig adverRhranfxiptiors targm gaadarRaumlife@ using the Roche Light

T, xLrac fr

thﬂi édc’{gl’iel ] srﬁli‘%ﬁ?%q ‘E'Iégl %‘%ﬁﬁ?‘flﬁ{gc%‘&j“a&éww prepared

Coy poeigg th@fmlloxﬁlngbmmdts mﬂa@:)qrdei ﬁ&td:dovm HIQI 0PI P FO 6@ 11 (containing 10

PRV it & p 8 R St Bhies agp iesel 2 N 190 i cach

t eNpP, a>t1e> pﬁelnﬁé:a:IhIQASQ ozsa, 160000 ditdibabr SYEH@ e, ¥And/SL BsA,
Hace b’?ﬁ a st e C{ %}lfﬁlﬁ@t ube, and water is

2y 4y chono eﬁiéc £ %Od‘f Gfrgznél\/lelec@arl}’gow Eggene, OR) 1s a

bafef that/fRo@yBEW B bb kR0 Heubfckiiastich DNRAGTbWiBe athhht of PCR product

buffer/enzge/boIY m xture is prﬁgared b m Xi n i-n the
oP'gayeef Fupgtreacisn ip by mesniragiin bZZELE’ pompletedagEarsespnscription

biehétin is £ddd 3 eSehVLdMiRGt df BCRAAHAERNE S ure, and am hﬁcanon is
Appljed Biosystens) 1 L R

transcripta

|ﬁ‘ﬁ“ﬁﬁ°ﬁ“6€° %ﬁ‘ Sﬁ“%@arfpﬁ’t?ﬁo Bgo dT (50 prol) The
contents of the m crofuge ExpevmaEys M xed by pipetting
up and down, and ttf,u?rea(:t'o IS i bated for 1 hour
at 42C. D. PCR Anmpl TH¥EYY Bn §%§ tion of
THrige theSethodnafRxambi6 56 ﬁﬂ&&é@tﬁ@ﬁﬁbﬁt BAIE bt SR04 B B2 84

an%fi“l&%d%%“’%&f‘ﬁé SRRk Rl IR E R P R en

jupleotide Gopomgrk mtbti@xmﬂ"fl%mnm ki thé ¥ ahd an sYﬂtb{dsizdicﬁnd annealed.

a

R RR RS B 0o s el o BRTRARERA Sy 12 i
16°UsA0F Brvesteppp gavd, ARdns 6 wiianabyzed fop PRIShpBlaireby Westers analysis, as
Naésambdd by Shisalo e Mikh kes. 54974 a6 5 dNTP, 0. 175 pnol

of each OAS1 oligo, 1:50,000 dilution of SYBR(r)

Geer., 0.25 ng/nL BSA, - 1 unit Taq pol ynerase, and
H2O to 20 aL. SYBR(r) GeerEMhPIﬂi{:vl ar Probes, Eugene,

OR) is a dye
doubl e- st rande R‘%f\ﬁtmc geﬁﬂﬁtésn%&ﬁﬁﬂgsst& Progep
pAbelglity opmodaSertofein Oeatdlvpepnm tteinventidn@o mw&mhepatms C virus

d ngg&tph'&fcm % as &cdc.lfsmgg R hﬁ& g%cﬁt%g Hfa%a%he gtcagc-gt(}le Q irol.-85:959-

reaction Is a
afpl 2094 éiomvplmmé@swp@dmamsémmtm and polppepiides b prapared asdiescribed

OHbova @ anelan Salele) EXAMR
TREATI\/EN?MGSCgéﬁ PRLEMRNaPERLACH fogs. "nG Y koneq n Tagucni, T

of! ERGRBIEd sonisinsya nehypdenideencedios S reekinor polppeptide, and 2
t E&aﬁcelﬂaém& Eon@dhs polynucieotide encoding NS5A. The plasmids also encode appropriate

tags for the respective proteins, such as FLAG-tag, HA, or GST. Suitable cells, such as Hela

cells, are transiently transfected with a plasmid encoding a tag and NS5A protein, and a plasmid

encoding a different tag and an OAS] protein or polypeptide. After incubation and preparation

. of supernatant as described (Taguchi, T. et al.), a variety of analytic technigues can be used to

detect and quantify the binding of NS5A with the OAS] protein or polypeptide. Such

techniques are known in the art and include co-precipitation analysis, immunofiuorescence

- analysis, and immunoblot analysis. OASI proteins and polyﬁucleotides that do not exhibit
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ol i gonucl eoti de based on the OAS1 sequence (SEQ I D NG
19). Two conpl enentary 15 ri bonucl eoti de nononers wth
deoxy-TT. extensions at the 3' end are, synthesized

and annealed. Cells of the PH3CH3 hepat ocyte cell

line are treated with 50-200 nM RNAI with 1:3 L2

| i pYPEIFM4%8e| | s are harvested on day 1, 2 3Pk 2dp4/035284
ae&dﬁ@% &R0 fordpASL I&rf@h@f sha%s\épﬁin@ﬁ&s éﬁﬁé & inf8Fion.
described by Dansako et al Vi'rus :

2003. 20 EXAMPLE 7 OAS1 |n@é€«%\é¥%% vvlth Hepatltls C

Virus NS5A BreidiafiThe sikichiny CdnsBveDRSdioNS &I@A@l or
pal ypeptlge of the invention to_ intéract with

héﬁm filigd & th w11l iRpsEIzE, PRER Pqd e sitpahyre 06 PAG! #p improve

5 hhaatcRadn (bﬁfbrdpﬁutﬂ:,l@@wﬁtﬁ:l ceffana ekidads .or Ejeélon.sﬁi ResidWes st be
959 9 Po ucl eoti des encodi S
prctswr% e Sl R Bl SO e S SO N ot g e
alberse, Aond sillaisifritibsirtaril reomsiel cl@hmﬂlbu&mﬁ@\ aki Odkhbfip@s to some amino
such as_descr | ed.i n _Taqguchi

plaggf'ﬂgﬁt PISAY AP R TS %"un(? TRt r%tﬁlgért?P' R t°iﬁﬁat%@°rfxamme
préaahd and asp7|17 Gbippepidinde catahynh digalers e:etah«bnqcﬂxasm eskential to OASI

10 c cfun ?1(') ng’h@? rn%g%%an%gs {aotqlgesg ?&gsgth%el}(?%a a%paéagxn%%r glutamic
p raeltdb ﬁhwsssms@&hpdsr ﬁliﬁ@i patgre OFth,esem:SI@Tmussm Tresbived.
cells, such as HeLa cells, are tranS|entIy
transfected with a &Iﬁasm’ d encoding a tag and NSHA

préstegpmnlesavith wepH PR IBYOCAC8Y iR 1B NP 53 SEQAP NQig apSEQ ID
am@é@h&sm &fpepmnm@a&ﬂtﬁﬁpre&%hs%a Whadihon and

preparatl on su ernatant as descri bed (Taguchi, T.

15 ptAmgimo °1d%14%7r APER IR NO: {3chni ques can be used
t omﬂxew&tsszmdvsnwmdassm@mmemwm (BEQ D Noe 76)

ot P b i PR RO REARo R GRF R VT, 1 °

ansmins iAsids izmﬁoNPRwL%E‘ﬂ@‘SdSEQéha@@B)s and i mmunobl ot

oSS s e A e o8 036080
20 bi fHdimdicide LRSHR: BEGERPHeRLQRIEL GEQMNMEP) anal ysi s

as [ s £ MPLE 8
e s s St e LS,

onémw#"rc}dé 824 ?141t KePRRYAREHITY ¥ A8GHSEQ IS §2hodi f yi ng
t h&mSlorAdstk U3 POADHEATIrANTEEV®D N&: ®nzy mat i ¢

activity or_ther certain residues or
r eglHRSeHs 3 fe%‘fg'd%gg%%ﬁt@’gé%gg@e%ﬁ)cal ly and
25structurally conserved. By exanple, several conserved
domai ns are described Dbel O%Xﬁ@l)#ﬁ skilled in the
art will recognize, cheni cal Servative changes to
sorre am no aoume AEHE@I%NGSGEMENPRGVBENZYMEIACBVEME

e e&Oas LB SlleBeaf Be Ll FoB B imigBle B AP vy

nebl%the Protes. Inhafe prafege@srsb;qme@t atnmomwmn fogaeive eite, of the enzyme
30 zf\hun%eq—}a%ta £HabRRS Al of RESGREIES @%Ja%ff h&S &ld@lzyme

to asparagi ne or glutarnic
esBEATHE 40 peple ¢fisachadialeratian yroaldgte tbqﬁéé%n&he%?f@uﬁgsme fora

MU SfyciBEar RS %Elu?dsm&max@aglr@mo 94 %ﬁgﬁﬁg\ﬁﬁh SQQSjEQd 8, SEQ D
NO, "26-29, SEQ [D NQ 3 SE

n
OGS B Bt L] Y S Re Yo gsn oy bapus lscne for

C Oﬂ}‘é@f)l‘dx&droﬁﬂéfﬂlbﬁlﬂ facilitate hydrogen bonding between the N3 atom of ATP and this
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10

15

"~ gt abi |zethe|nteric°|on bet ween t he gre,

15 Amino Acids 40-47: FLKERCFR (SEQ ID NG 75) Am no
aci ds 55-82: VSKVVKGGSSGKGITLRGRSDADLVVFL (SEQ | D NO
76) Am no Acids 94-112: RRGEFI QEl RRQLEACQRE (SEQ I D
NO 77) Am no Acids 128-138: NPRALSFVLSS (SEQ I D NO
78) W%Q()ACI ds 145-158: VEFDVLPAFDALGQ (SEQ I D NG

no Aci ds 182-198: KEGEFSTCFTELQRDFLPEEEL30941935284
N@mr@@pd PAFHHioTo thArhienpROihe HbdissEITAHOh KGistaRLMK AN & SE s
| 4 KLPP Y/—\LELLTVYAV\E
(g N R e o oA I Ao Pl
( BEOFERSNGS oBRillspindbe acrill sec@gmzm@erx@@wsm ¢BEQehBkioned.
NO 84) 25 EXAMPLE 9 AM NO ACI DS CHANGES THAT | MPROVE
ENZYME ACTI VE SI TE Changes_in QAS ami no aci ds
sequences can be envisi oneBXAHELE Wprove the enzymatic

activity AIQIf\IOtAl@Q) CH ARG AT IMPRBVEDRER - %%Mgﬁﬁ@t?g%hfﬂ‘gxgé

anm no %c:lds withi-n the active site of the enzyne

c AN BRI TEHTR R AoKigradifisations P Adriutimproypetgimationgtivity would

e bz yhioe: titfsiabilieapy mtead&doxﬂiame@ﬁ i ﬁ%ﬁ%&&&ﬁbg@&d&?&?{ﬂ)kﬁA The
teration.wo (0]

e the substitution
C BT Py <Gy s e AV e PO oS e PoFFioRd spverl
SBEOPbH NBNRE; deSEQRA kddtaNDz2the lﬁaﬁdoabe@e%?z%e 1%‘%.5%2 tbgi)ﬂvely (]:charged
SR B e SRR e U A 20 e
t ylrceeslserfée Béstiiye dhdrgeciehsity attiee MY drohgiang donelbiige ;b@ttame@bne skilled in

t g M3i 126 Mﬁ% s iR §11(\)@ t HU%%WOW can be

PCT/ USZU 35284 no acl d posit

i FRYIS0THg the di ssoci ati on constant and energetics of
this interaction. Atyrosine is found at this _
position in, for exanple, the nore processive poly-.A
pol ynerase. As one skilled itBHe4art will recognize,

ot her . modi f i CatéIRE chaResReaBRY LSEONREA én%@olvg 10

ANg—ACHD—-CHANGES—THAT I MPROVE DOUBL E- STRANDED RNA
AEPRECR second exh jFr‘iﬂ“@‘lof am no aci d Prapasef Modificeties
m}l@%& that inprove|snzymatic activity bor et MTOSE

H
t
tﬁ stabt+zetheinteractionbetweer is praotein
d
t

r“(ymaoubl e-stranded f*/? ral RNA. The tchF%‘m&%I ow lists
H,(ysmaeam no aci ds | n6G@ he RNA bi ndi ng, gGgawe of the

[ Wa ad chan s -desian
IAH_ —&Enlé and—several pt-oposed—echanges—desighed-to

ds'ﬁlmévely charged m no aC| d side chaigsnand the
NMggghl very charged jonuetetre—aci-ed—CShange
nvisioned that increase the positive ‘Yﬂ:‘r"%e density
in the RNA binding groove of the protein. As one
skilled in the art wll r 1 Simlar types of

modi fications to the RNA binding groove can be

o]

DC Qrﬂ

20 envi si oned. 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 éxample 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 at'tcmpf to estimate
selective pressures and/or recent evolutionary events within a genetié locus (for example,
selective sweeps) by comparing the relative abundance of hi gh-, moderéfe-, or low-frequency

mutations in the locus. Most familiar of these tests is the Tajima D statistic (Tajima, Genetics
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10

15 TABLE 4 Proposed changes to amno acids in RNA

bi ndi ng groove Am no Acid Position Proposed

Modi fication dycine 39 Arginine or Lysine Lysine 42

Awginine Lysi ne 60 Arginine Arginine 195 Lysine

Lys %?9 Arginine Lysine 204 Arginine EXAMPLE 11 20 .
O2PEIMEI\ET] C MITATI ONS Those ski | 1 ed | RCEHEMHpSH

| Wﬂlﬂ S&De‘i%g]ﬁﬁi)e Ft g LinGershousS3 oo het9 (2993) have elad dmtdp@diSvanant to

e%ﬂesfta ufrlQ Endac;‘tﬁ&:?%tﬁsﬂ& tn:It QEO ﬁx\éﬂésqxtsé &}QSMFAQQP&JA}%?‘%S@ ancestral allele

partlcular mutations in a genetic analysis

e fapibenytafiop Hnesagag pthirmosikeds ateapplist FOdhe wfitatzonk phikagessent invention
diS RO 1elaRTd AMBRidn TG obeRIARALY: referred to as D
(Lewontin, Cenetics 49:49-67, 1964). O her

particularly relevant nmethods attenpt to estimate 25

s eh@ fdrigéRg e;seemwoﬁﬁn@mﬁo B speBifi8 Bhb RNt h @ DA 18 VIS Hichded to be
hin a Eenetl c. | ocus (for exampl e, selective

s%é’é'ﬁ%t)ve By e BiAT P i el e Nypmqgpugtether variations

MestehadiGcatiof cah BIEHeLEQWERGY degitind trb@ % thub spiR€anld Q6443 of the
Mbst fam.liar of these.tests i.s the qulna D statistic

( fog(Je{lthcﬁl Aéé’ﬁtgfltf @§tmt@§bW%O@p@ﬂ@H§@t publications cited are incorporated by
PCFéreln2®ein035284 123: 585- 595, 1989). Fu and Li,
Genetics 133:693-709 (1993) have al so devel oped a
variant to the Tajirna and other statistics that also
makes use of know edge regarding the ancestral allele
for each nutation. These and other nethods are applied
to the nutations of the present invention to assess
relative contribution to the observed effects. 5 The
foregoi ng specification, including the specific

enbodi nents and exanples, is intended to be -
illustrative of the present invention and is not to
betaken as limting. Nunmerous other variations and
nodi fications can be effected w thout departing from -
the true spirit and scope of the invention. A

pat ents, patent publications, and non-patent
publications cited are incorporated by 10 reference
herein. 70 LLOYD WISE CLAIMS 1. A human genetic
screening nethod for identifying an oligoadenyl ate
svnt het ase gene
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30

'('OAS 1) nmutation conprising detecting in a nucleic

acid sanple the presence of an OAS | point 5 nutation'

sel ected fromthe group consisting of: substituti 9[10@5 WISE
a non-reference nucleotide for a reference nucl eotrde

at nucl eotide position 2135728, 2135749, 2135978,

2144072, 2144088, 2144116, CEE&%@Zl 2131025, 2133961,
2139587, 2144294, 2144985, 3, and 2156638 of
reference sequence SEQ ID NO 19; and del etion of the
nef er anfghaf Y&le8O%dr t I 9 fere

sequence SEQ I D %\Ioga%ll m%rﬁéﬂﬁg&f‘ en éwsllg(r)]a% %ﬁse svn o gene
HASDimgration gomprismg detssling ind npdtly pasamide bopshaitd ofgn GAS1 point
afta@bh RPcRE dmSBINS

consi sting of SEG | %ﬁ@orﬁﬁ 1@5@&%’[&9&%&% %{Zggegence nu&leotlde fora
%ﬂ%“]’kﬁ?%’ée guclgotidgposige %11t3é@8péh3)52)‘é9pt21&5é7&:@h@|0%2 Rif088,

of44ai¢ heasbi, ormoam ﬂ@ﬂﬂl 2113§§@U§m59z§§lz§@§§‘§1§6r59§“ané PR663s of
?roup consi stin - and hav

eé%I%ItCCSW%éE@?{Pé‘I@# i 4néfif:1?tyontq§ the reﬁgryngepexpkeotdb at position 2156595
SElefedneélschic@Bd $H@ 119Ny Po: %ﬂ?b'y%eh f NG: 20- 30,

EQ I D NOESZ 35mand 15 %ID DN%"% Saé%gdi‘gn
sol at BEBHAAEBER LS cerHENS ol argmio agid seauenee seleetedifrom the group
36iisiiSEsNIBNaD 90120G0ESE IR0 I8, G LD E9NS).&Ldng Of
SEQ I D NO, 75-84 and having at |east 80% sequence
si mi | Ariipigdpolypepsisiey prstingel a kepg opeeming aerl sqguenge erlgsted from
GRSIBlcbitgiBE of SK mﬂmfsog@;la%v
on ?dol? 3EQ N NOQSZ and SEQ 13%8 léagtr@%g\;e%ge sq)rtula@?}y toa
aelm?“é%Sfleetﬁ? 8@@1ﬁhezsreurbfonsmguo®81i@r@340 e@yo SHND I’é@ BYS5, and
380 IbNnough2. 366 of any one of SEQ ID NO 26-29, SEQ
| D I\I033 4, and SEQ I D NGO 50; (d) am no acids 295
fhr ougR 1slEEd gl RERY A BoNsmpof at g5t 0Bg amiRp ARid sedieise $8Bted from

- terepip o d8nobs SHEATD NONGE-#hiband hﬁ'»fu)g ﬁﬁéa@l‘%O@@éeQ&n@é&mﬂanty toa

NO 47. .5. The polypeptide of any
qup%’gdeﬁe Iﬁgfrﬁm%%%r\‘?‘é?%%f‘m}‘gé’ﬁ ached to a pol ypepti de
conpri si ng(a pr ai@iokcids aMBHitLEh 238 GAARbRE of SEQTBN0:22 and SEQ ID
pol ypept i dgloo; claim5 wherein the protein
t ransducti on oDOmal nis conprised of a 30 polypeptide
sel ected ffomt lamwamdp?ﬁbuhs@g}ﬁ 250 fGEQIBUG23NC 85- 94.

7. The pol ypepti de of S in the

transducti on doffai iy ac‘sdc(;’? usﬁgbe{’l(’)‘%aﬁy OI&ﬂng@&PlI‘E% 26-29, SEQ
havi ng at [22&1:3BBYrséfEQMANCSMi | arity to a

pol ypept i dessel he ng of SEQ

| D NO. 85- Qﬁd) g%g)daﬁo ypehf 5 gﬁ&ﬁgﬁﬁg&%’er ein the

protein trémsdu@trmmcw@rkwmadgﬁ 2esrof SEQAmM NO:46;1 LLOYD

WS I tid I he ti f
S0 1 B N B 0a R BTN BSE BRI on of “an

ar gi niThepolynepiidest any ot aftiathha 4 covalently attached to a polypeptide
comprising a protein transduction domain.
6. The polypeptide of claim 5 wherein the protein transduction domain is comprised of a

polypeptide selected from the group consisting of SEQ ID NO:85-94.

7 The polypeptide of claim 5 wherein the protein transduction domain is comprised of a

polypeptide having at least 80% sequence 51m11ar1ty 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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9. The pol ypepti de of any one of clains 2-8 covalently

attached to polyethylene glycol. 10. The pol ypeptide

of any one of clains 2-8 encapsulated in a |iposone. LEYD wIS:
11. The pol ypepti de of any one of clainms 2-8

covalently attached to an endosone di srupting agent.

12. The pol ypeptide of any one of clains 2-8

 PRIWRSBUds Séﬁfqeg} iy e 0B mEeH SBOJRINOH 8 By thie pdgdition or

MEtlonﬁanlﬁ%lﬁol%ﬁ\@Rﬁhgﬁ‘dlﬁé claim 1l or 12 wherei n
t he endosone disrupting agent is pH 10 sensitive.

The pol§pRipepes qffan%\?fgﬁ % Rlaingy 2- épgwa@tlza@she@dvmlmmlw glycol.

coOnj ugad &dyﬁe@tl@e (ﬁ%gaﬁndﬂi’bﬁﬁﬂs’) 8 droapsieddfh YP&RBME de of
cl ai m_14 wherein noi ety 1s conprised of

he su
gal actt B P GrePt i B R Of 6ot S ati5shadde it edesome disrupting
psc@cluced by the nmethod conprising: 15 (a) expreSS| ng

bia "R Bt g i 4 CBmy e pOTGRAIen arikh 1 an endosome
pRhyppepideste of any one of clains 2-8 which is produced

|nant host cel | 18. The pol ypepti de of
DY oS B RePa! DD 1 Biids Wil o cHUROTFiSRBtE sgontis b
pakyipept i de sequence. 20 19. A conposition conprising
one. of clains 2-18 and a

t he

phar %%Efﬁ?}&earl%o F8¢ 8%% AplaEnt 2l § peplendiconpygatpdiglape moiety.
POl ynaat pelpepbidCenEin S 1 R@erBintHE hupet hélery SEMHPASR of Bakctose or
encodes the polypeptide- sequence of any one of

CIPBTHE 2-8. 21. An isolated pol ynucl eotide conprising
aenuclagdidided pRepepieeraRtadyate meMoa tdubrgmeup 25

consi sting af SEQ. 1D NO, 3 36- 45 and SEQ |
D NO. 55. 565X %‘}& tPee%O&ﬁ’B?tHiﬁr?E a%%ltey’? clagitgrd i gl
i sol ated quyemle@cgsamq)ogﬁe}ﬂmy one of cl a| ms_ 20 and
3L 2o BRSO o el £RTRELS) ol ) SO AL S st co
dﬁer afdhy pbliympede oﬁananneeofpraessia mompmmgod heﬁe@@b@ﬂ@ﬁoly&@ﬁde
wetdchost cell transformed or transfected with an
%re33|on vector according to claim?23. 25. An
éfepr egs¢arpoyigol ormETGIE tith polypewtidelofiamm A8 of wikiss 2i18 ahdie
26. An expression vector
?@%%Q%MBaﬂgé%&%@%k:gg% mhereln the vector is a viral
Vect OrAIBléqﬂ@tG‘ﬂ palynucleotdetcompusingipneisosistequegcathatanicodes the
deny AYe ciated virus vector,
g%@ﬁﬁ%b%%%gg %Pﬁpwﬁgggg?ég?qnlrus vect or, S|ndb|s
Vilr us Areiselaied pgipiciebndesompusing 3 nmodmsequemcer wakected frbmrthe group

QhsMing o B B R MSBE 1D 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,

semiliki forest virus vector, sindbis virus vector, pox virus vector, vaccinia virus vector, avian
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~poxvirus vector, avipox virus vector, fow pox virus

vector, canarypox virus vector, alphavirus vector,

- fow pox virus vector or lentivirus vector. 27. A LLOYD WISE

conposi tion conprising a first conponent selected from

the group consisting of a pharmaceutically acceptable
ﬁﬂvﬁh?&ecto@%@xp@x $HEQR orC PMﬁ&?QFuS.s/th&%ag%géc{)\ovmms vegtor alphawrus
group 5 consi'sting of an expression Vvec di
vestanipwinees vobs el arge2@ueecemd 26. 28, Use of a_

e i go hes |on a

e canenpf e AR EAR, forbithel e REORAL Bt ep Ghnetyne ofa
aharmpagesficallp gecefiplde casmergndcd %Cmmﬂmmeﬁlehctsélﬁdm the group

O AAACN oAU NN B8 Faide iy g%ﬁe lafREPL bGPl any

one cl ai . alrm ere n

3&i d &SP goraeltzagdenylate syntherpse éé@ the prepagaxipn efssmetitaynentifor treating
raf?lﬂxmealo%& bﬁeer%aau@aﬁmqtne of clainms 20 and 21. 31.- The

use of clarm I sing adm ni stering a conposition
a%cor dibaysetad cbny%ggerefl salg phgaadenyBiespth@Fse 139the Phlgpepside of any
ofe Gl @i 28 wherein said viral infection is an

infection wth a doubl e-stranded 15 RNA virus. 33.

e udéeste dickim?dBheipia sadl aligadenylaresaihthiteded ds expresiesl barthe
'lefyﬁ&Iléo‘ﬁﬁeWJnP ofke §fl @UY b Wy 21, 34 The use of claim 33
whérein said flavivirus is the hepatitis C virus. 35.

Phe uddeste dickim? D eomifising pdmigsteling A cempdsitior e¢donting te amnone of
knRigcid SR ow th a paranyxovirus. 36. The use of claim

28 wherein said viral infection is an infection with a

V1 us e peEcrfetrim 29 whergimstif airglriniagsion dvesi isfestiog with ardoyble-stranded
RESPLik&t ory syncytial virus, influenza, coronavirus,
paralnfluenza hepatitis A, neasles, nmunps, West Nlle
dénguehey# 9tslpin é@eherelaéwlalralneﬁeeee is agriectipn ifh a flavivirus.

AP | IT0RRs/bIckSm 3B Hherdin@aill $RViHruGh Al MR VBSHE Sai d

' él raI nf ectfjé) Pg evere acute respiratory syndrone.
aua

© J3&0 T8ig sl XFral ipfection ds apgfsetion Kl negmyxovirus.

nBat ur a1r Heyxsqildif(l(ﬂlkﬁ g8 s@trdin2hid eirbgeReRAYY ailtlﬁfe&iﬂﬂt\ﬁﬁxtaaﬁﬁxs delected
i m28 wherein, said ¢cancer

3 %he met hod. . of %he ﬁ _

TOB5 P8 SEPUR SAEEHNE A 01TV ATCPRIRISEY BRSYISh ATy HBENFER- F%fefwevaus

a)gﬂulri’fslbnzal’heﬁﬁtltiso\p enefiles ampapsy MeRt Nigke défhfgu«lfl @Mldﬁﬂﬁv&f polio, herpes, and
The antibody of claim40, wherein t he

41.
%HWBB%R}H?T? ot cross-reactive with another 30
di7st i e up@bﬁﬂﬂlﬁx]ﬁQB séere fsaid Riyalanfectidvh 1£deﬁdrér5cu%'r85plr4t3ry synrzﬁ(ome

ti h t tabl
L T R,

carrier and
cligbaisniile symthethde 1.43. An | soI at ed interferi ng

Cormor i Sere SR Al SRRt S RS ol ai e 20
aid 2 1A mbBoclonal antibody dlrected against an epitope on a polypeptide of any one of
claimg 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 1so0lated interfering polynucleotide that specifically binds w1th a target comprising

the polynucleotide of any one of claims 20 and 21.
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LLOYD 'NISE 44. The interfering pol ynucl eoti de of
claim43 wherein the target binding site is at | east
25 consecutive nucl eotides. 45. A conposition LLOYD WISE
conprising the interfering polynucl eotide of claim43
and a pharmaceutical carrier. 5 46. An isol ated
anti sense pol ynucl eotide that specifically binds with
§EQ | Dhnictigrng pppmuplepliiygbelim 6£W’&5% Fheﬁrﬁﬁ bindg site is at least 25
aﬂgaﬁamﬁﬁm@ah%gucleotlde of claim46 and a

pharmaceutical carrier. 48. The use of the nonocl ona
éht i bR TBPS EINHORPHHNE f}ﬁé“t%ré‘ﬁ’;ﬁ‘é@i)lﬁ’i“{ﬁf’oﬂﬁe Hckimfind ¢ he
pidr@Edcafidangrid@! ynucl eoti de of clai m 43, the
conmposition of claimd45, the antisense
poI yn@é‘l‘%’&ﬁ“?dcfénwsed?wl&%‘detﬂﬁiéS%@ﬁﬁ%hﬁbt“ldér‘V“biSE@IIQlNﬁ’ 19.
47, t heconbditimiprisig iR tanense pdiylddebtidd H€tlaim 46 and a
conmposi tion of claim38 or a small nolecule drug fo
P FUP SHSn of a nedicament for treating vira

HQLethﬁﬁlse off 8 WhdnBClEheD Gﬁtﬁ)ﬁﬂ‘} oftilARab afe fﬂﬁﬂlﬂoh%l%o@blm 42, the

schi.zophr.eni comprisin e step of

O E PHE P UG ST AP e HRPRBSL S s THeATHEnSe 40,

i;blgnmtss@n@a‘ ofGlasth 76 4Be Mhﬁx@fo@h&n 5@J14mal | t§OAABON Bdothent of claim 57, the
tlde of any 15 one of

nthetase 1 is the p
8 gPGFEion opclaigyps %ﬁémagéy gﬁc I 195he{Pr4he RiFRAration ok ymgdicament for
@leatg@aﬂelnyﬂeato@ ﬁmmmepeaﬁau alalbaeﬁmnm 6&dhiBdphtdAR in a2 mammal

poI nuc any one_ of cl ai and 21. 51. The
G oo O EP L RS Gisviietaon AL
i4pf ectlihe nsewdf thind 4y ivhietsinSeid eligederylaBynthex@sedriO the polypeptide of any

consj st.i of flavivirus, H'V, respiratory syncyti al
\?P?ﬁtls% ?18uenza coronavi rus, 20 parainfluenza,

Isep at iThe aseﬁnf cﬁEﬂlSﬂ% efereillsaip HligdMb eyl dyRthetd @MU €xpras&ddl b9 he
_Fﬁlé/grdlcortlg o al'ngone %g:?av\ﬂsag(gand%nan papl I orra Vi I‘ us. . 52.

use o erein‘said viral infection is _

séver lhaoset @ clags A8 watr@mysalslyfndlnmfeaxon 1513fecﬂ'diﬁmﬂ‘eet vind s@écted from
r n met hod i dent |

b Blcopt b Bt Rl i b Bl T Sir 9 (L . sropayines.
derbdluesa rmbdtltlts ldsmCMCm]mnpdo stt lild, dengad) geliqw feedrj @iib, herpes, and
nesho 6550 25 therapeutic treatnents, or
susceggﬁ%%% ty to hepatitis Cinfection for viral
i%8f ectThomsq of carh ¢8 mhlmm said5dral Mfectiomas $ewete afutclegiinmob3syndrome.

Vy?er ei ﬂ-letntkgnog 30G&m i gﬁtrhggc@ee% ?r%%hod ?c?ehtlf:r ets susceptllgg gy to viral

claimb3 wherein't er apeut rea
ipfleetronepredisposigentto dl“@@tes ki usetubrsptitolty ¢d @nwﬁﬁtlm eSEinpiveness to

Rﬁéérﬁp?eﬂﬁc ﬁ&%&g& ﬁ&eﬂ@tﬁﬁ[’# @%}})Q tls%'lx‘?ﬁe@ﬁ&x Ml'ari %lf atx?n in said human.

arance. 30 57. An ant ragment devel ope
a@4monoldieareitiod ghelpiyo ey “dlﬁlre@db%@neﬁgaﬂmgﬂtauawncqepl t ope on

&P ol yﬂﬁ%e’tfgﬁ o@gla@rpy 3 RR&eif? fthe(‘thc@é c2tre§1‘n'|1e§181$ u&rfe l?ased

conposi tion conprising a pharnmaceutically accep
A&r r i efheapethodi9éclam $hwhigrein patrghmssponssfis meaimed 55 susWhed 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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