10

15

20

25

30

WD 2005/ 010143 PCT/ US2004/ 011988 METHODS OF TREATMENT

AND DI AGNCSI S USI NG MODULATORS OF VI RUS | NDUCED
WORLsii#3 GENE SEQUENCES STATEMENT REGARDI NG PEDERA10WN11988

SPONSORED RESEARCH 5 Thi s mork was partially funded by

ME W ] &g@ﬂ%m %‘Nﬁ @gﬁﬁ?,n@é MWULN‘IQ)RS OF VIRUS-

rights to the present |nven |on TO
RELATED APPLI CATI ONS Thi s application clains benefit

of PRITATENENT Rt ARDISCAHESERALY YSSPORS ORMIPRESEARCH
Appl i cation Serial Nunbers 60/486,694, filed 11 July

2003s wand wad/paddilFd8nddd beNIBANIAIDesRel nudbéd3IR410A055218-01, and
i ncorporated by reference herein in their entirety.
the Uhitéd Stafds gbitizninivEiNE] @Reldie, qeFteiaithts 1ovBe pieodnt itleati@s
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novel 20 use of inhibitors of src-famly kinases for
i nhibition of viral progression, maturation or

i nfection. BACK ciency virus
(H'V). The AIDS epi eE%chlgon [ nuesﬁﬁgéfs\ﬂpr ead, and

urﬁﬁ%reﬁ%ﬁfvﬁﬁmﬁ{ R14EMY hE KB ARMEIR 4dd el n‘éﬁﬁhnght%@fabgutlc use, of

crisi’s e nodern antiretroviral drugs have

modigftaR! 66 virafindabdd Resd tekp@sdisitli MtRidRleS buf nbt \lﬁmkeqn@ﬁ modulators of
and del ay progression to Al DS, these dr ugs do not

celluldt pérnBdtce|gen€ preluttsfiedice@by ! iaiguiodefitieiss vitus (HIV), and viruses
associated wth toxicity and the energence of drug

of the efimdlyaRiavatinidiensvhiCloshcladud el flavéviyuses feigs WestoNitakwrus (WNV), -
such therapies prohibitive in nmuch of the devel oping

Japanges ¢ndbeplaatidis tvires (BAE), pelhaon fevef viaus @fE‘é):andvléengsw dévee virus (DEN)), as
has, at |east to date, proved el usive.

well & bepatitis Snvirys, (HGW). hIIgWIE?}ﬂ&Tt %bpdiwetssoﬁle I-lll‘(Fnélﬁla B¢lates to the novel

iLmune escape, as. well 005/ 010143
use oﬁ@;hjg@@pr%{@g@gkm@gqs ggq ﬁcéppto dgra?progressmn maturation or infection.

eradi cation-resistant |latent reservoirs, favoring
persi stence of the virus despite

BACKGROUND

Human immunodeficiency virus (HIV). The AIDS epidemic continues to spread, and
urgent efforts are required to stem this global health crisis. While modern antiretroviral drugs
have enabled many HIV-positive individuals to live longer and delay progression to AIDS, these
drugs do not ultimately cure infection, and long term use is associated with toxicity and the
emergence of drug resistant strains. Cost and delivery issues also make such therapies
prohibitive in much of the developing world, and the development of an effective vaccine has, at
least to date, proved elusive.

Significantly, the high mutation rate of HIV enables immune escape, as well
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i mmuni zation or antiretroviral therapy. Another reason
for the success of H'V as an intracellul ar pathogen
woO00stisomsemar kabl e ability to exploit the nol eeairars2004/011988

machi nery of the host cell to facilitate persistence,
replication and spread of the virus. The virus has

establishosdny of \eedduad oip-revestdrd hatsmerescovainsd flvatiag @xpitsse of the virus despite
| evel s of these cellular co-factors to pronote its

immuynifagiony ot entirclowirdf theegpyt hefeother zeasom ooy theesiiceesst oo HIV as an
art to disrupt key interactions between H 'V and the

intraqefylar pathpganae ith remaarkhie @blhtw@@ploﬁﬁh@mlw}aamachmery of the host cell
replication by counteracting the viral nodul ation

to fagifibe p@@h%@cew@llfseéww #¢ rread o dhs Vémst hT%e é(Hb‘F dae Hlkely evolved
however gthelnltlabﬂi’g tIfICtlon offg I I
mechapismg foymodplatefxprsssion Iryels|of these gellyla co- ﬂarSrta rpf%?te its life cycle.

role

Llalhzie{%l replt eBer 1saar %]c%n(rger}?ﬁl i &I%t%lgﬁ) é{ll ! uih@y gﬁerg%aons%e{ween HIV and

the h& # fgcf ?olrg ?}5? 6&? gfﬁnan?%%?%p?lc+t %I l%fr g? ractmtg ? v1ra1 modulation
of th&é% o%éﬂ t‘%ﬁ?ﬁ th e BHIBR G 13 @Kﬁgﬁ hgtve{faeis thi Vn’ﬁfélﬁdentzf cation of

IS proteln, nane possesses
thesesdeﬂﬁ]af 'cS-@ﬁEtor@%ﬂQ:leﬁ‘fﬂcgu&i b aihet, Y&iddaen, BRNBadIet innbe virus life
cyti di ne deami nase apobec-1. Although wld type levels
cycleof vif are sufficient to 15 overcone the action of
CEML5, this factor renders vif-defective virions
ndiniited] @eior ausidemifttatibus Shestipret s i (Dot 448:646-650, 2002) describe the
vif-resistant formof this protein nmay be of
identifivetiap efitn eniitHId egdlularSagnr that anthopght teobwetherhumdnecell target of the
studi es of Sheehy et al were l[imted by their
HIV-uifiproteiat iTvs protein,pered 43841 & Mssessagtstanaficanbeaminoragidegipilarity to the
to identify CEML5. Additionally, there is a need for
mRNF‘\u?CilH’é% cvt&fm«a deanaipassrapobsrc h p% neh wildityes lepelstat wif are sufficient to

tar her ef eed in.the art
OVefcéIHl& ?Bﬁ&qn ‘}Féﬂﬁ\fﬁg Bﬁofgg?wp %rStV E VR YU nonfli‘f&ﬁﬁ‘ous and thus

exore iR 8t aoRnaribtt G5 PO pPtin g heBe R FiPes sieniticanty,
howet%%g { %‘?&8&% %!f%’hgal‘@zeleto eokal Qfﬂf B Ion%’é{tﬂoﬁ *bfca°#¢ngased cDNA

ore provi date argets

subtré{gl%ni s‘?zja{eg?ttb Qfen® Fy H:E\\Igﬂﬂqdﬂﬁglgl gﬁ S}Jé %&5 15?!931@9&@&%?&1& validation of

treatment o relate ases an

uch{gytgﬁﬁﬂﬂggrhge%ﬁ@wggsdl sorders such as cancer. There is
need in the art for conpositions and nethods to

af"lflﬁ@é isS tiedhefo ), iadake@ dn tlad G@tfsr aditgorial mesierds &t Neuddes to distinguish,
di agnosti c assays prem sed on such vali dated

from Hménigetheva il Vi@pglated. celubivigehe us@eencdd)ehdsenmdiyally required for HIV-
Fl aviviridae includes the flaviviruses, hepatitis C

induoedl podlif¢iatvg and phenogypiciddvelmpnivoté changoe sud whidhswesld thergfore provide
likely the G virus A (GBV-A), GBV-B and GBV-

valid@ed dpigtientien Gurgets Joe she Mbipthgn of THIV-indyped,eelipdarophisigmena and the

Si xth Report of the Int rnatl onal . -2 W) 2005/010143
g(igg;gases and yperprohferatwe disorders such as cancer. There is a

need in the art for compositions and methods to affect such validated targets, and for screening a
diagnostic assays premised on such validated HIV-relevant targets.

Flaviviruses. The family Flaviviridae includes the flaviviruses, hepatitis C virus (HCV),
the animal pathogenic pestiviruses, and likely the GB virusA (GBV-A), GBV-B and GBV-

C/hepatitis G viruses (Murphy et al., Virus Taxonomy. Sixth Report of the International
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Committee on Taxonony of Viruses, pp. 424-426, 1995;
Vienna & New York: Springer-Verlag. The prototypical
woheosimomssis, yel l ow fever virus (YFV), was firBCT/US2004/011988
isolated in 1927. Since that tinme, the nenbership of
t he genus Flavivirus has grown to over 70 known
Commiltes@sTax@homh of Miruse] §p. Uhamdaal 9952 Veerda S0 Bledt oS piinger-Verlag.
human di sease. These include West Nile virus (VWNV), 5
Japhe pseotgpicelpfalivituss yellow $evied ks (TEV), outissfirst isolated in 1927. Since
encephalitis (SLE), and Dengue (DEN). The majority of
that tifne, the anembiershgest the gemmsctiovivies s, grown ko app76Xinoranefiyses, of which
50% transmtted by nosquitoes, and 30%carried by
morg thershaliTae 3ssemintad rgtipbysman elisshses s Thessdinglide West Nile virus (WNV),
"non-vector," which are transmtted by an as yet
Japapgse qayeeptalisy st GEVor St dewnist progphafitisy éfhﬂ)omtléengue (DEN). The
. bat s .0., see 2001 review by Burke & nat h; .
mawﬁ%wé ?h%sf@g}vwsesl@a%ﬂﬁ@s; boré. o it amaxo%/'éyataﬂd 5p% jansmitted by
10, How eds Knj.pe, -D. M .How P. M.. Fourth N
mosqitoby A ST P Hidks TBe s RS 20%b e s As tonrgstor,” which
I 1SS MG f the vect Qrne viruses
are t?a%@%ﬁ@egsﬁ}{ %{e] §§Tg§tqlhn?@?nt t?fi%% eVg?tO{ ﬁg Z(\)/(Imroﬁlgglk/ jfr‘}r{)ﬂlerodents ot Bats (e.g., see

200 AP ROIBHRE WIANLART FI 1 ARAN §.NASLAGS NS, M. Knipe, and P. M.
typicalty birds, small mammal's,” or primates. e

Howldy' ¥sis), eRhips aESMI PH(S\DI%?/' psedt MRSt ea\thﬁiﬂthtt WilliafRN& Wilkins,
i nfect an "1 mrunol ogically naive bird (or small manmmal

Phild@lélpﬂ[aj%.ﬁaﬂﬁe_ EeRAN diriBnAdtidnh @y r 65 the Yactbh Yoh® GaBSsOfnvolves the
VWAV, human infection through the bite of an infected

acquisitiquoft the st lysthe rrthfapodrthiongR Feqiifig 6n tanahfec g dsost; appically birds,
1 in 150 infections result in neurol ogi cal disease.
smalirmenmgmads toe ptimatess K heagtus reflioaten authelingpcchdst, dilsielageturn can infect an
. follow ng infection appears to be advanced age.
immupalegipd htnaivedrird fQysingll sugppoaltar peimats; degeridisigran the ivirher
a w dely approved therapy avail able, nor a vaccine ) )
apPr B¢ seser s Whide humap awgﬁ%qn Brqugbtlam bie 9hat indected mosquito results in

v R D Sl o T BB e et
risk ggﬁgﬁ%ﬁ@g@g&%%ﬁ ﬁge%g\g ?qllt&gxg?]g ? %:csﬁgoﬁfaggg%é ﬂqe: Ele (a:ldvanced age. Treatment
LA ' . i nf ! h b d.t .
o AT SR B0, SRR o s gor  vceine
apprfd}ggﬁ%!’r 3{13%“1% quh{é?sp%ﬁqléggﬂ 56172'%2:%13;192%’119%8%%)%?'féxgﬁeﬁﬂq'-iﬁggtivated WNV is

appr&RAGEINARGYy aRdnPatkel ogy of flaviviruses. A large
nunmber of flaviviruses are associated with human

di Fleadeviviaids hBee BEdndeibldssigied DMhP Bkl o eitighid RiR&iness, or more
of these, West Nile virus (W\V), Dengue virus (DEN),
recerdlyclon squmnesihiiatyh Skqidnse Uifornsatiod B3 bear@edtd elhdsify the viruses into
summari zed here. West Nile Virus (WNV) is a nosquito
14 cladesavhiclt hoydatcadewsti atithdtheiprévidevartigan clasifications (Kuno, et al., J
Virol. 72:73-83, 1998). ’
Epidemz’ology and pathology of flaviviruses. A large number of flaviviruses are
associated with human disease, and the epidemiology and pathology of three of these, West Nile
virus (WNV), Dengue virus (DEN), and Japanese Encephalitis virus (JEV), are briefly
summarized here.

West Nile Virus (WNV) is a mosquito borne pathogen associated with fever and
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WD 2005/ 010143 PCT/ US2004/ 011988 encephalitis. WV
was first identified in Uganda in 1937 (Sm thburn, et
wal2005/01048. Anerican Journal of Tropical Medi eCDAIS2004/011988

20:471-92, 1940). Although outbreaks of WAV have been
sporadi c and associated with mld illness since its

encephalfidy eWNV tie frkeidueifiad dndgmay ek i19Y7 oSmMMBarn JétS823940. American
in horses as well as in humans, has increased since

Journhk ofiiTodi80k e fictiee 2O elY 1&28(19%) g.Alfhooperagtbradkecsét WISV have been
7:611-4, 2001). CQutbreaks have occurred in Romani a

sporgdio 96 asshointed oGth il d6)ess Fned isd disqolOG7 the frdqaknycy(abd38Yerity of WNV
Russia (1999), Israel (1999 and 2000) and the U.S.

disegsggigdhorses 48l wellel i brmens, Sanipejeasethunauthbnad i 9905 (Retersen & Roehrig,
York in 1999 appears to mark the beginning of the

sl 08V hr Ulou VR 50e GReTsgb b oswsigi<96), Moroces
(19932 i (a0 voRRCIobES Btsa % dae} 0895 and 2080) and the U.S. (1999,
and g4 5%@@'&6358@%50 P BBt in bew FerkGinalohd apasete o o beginning of
the BB of WRY WnebPuydRe £ FREAE ey i85 opal o862 reported human cases

s IR, A0 98192, 05 R Sl 1 oy e vere 21

case§ Hleth‘féer HSted %néf%'ﬁig 6P Yask f 1R’ BRELO W, 'ﬂfee@b@d in 2002, reported
birds or nosquitoes, the geographic extent i's eve

3,580 N &k &bs g -pdskBleYhur®dif O8R5 4BteSt @S mdus 1092 on—hne posting date,
expected that the virus wll spread further.

Wesll Nalla siiinsss iCentersnfoe I IViesasd Comyrol)i CIftthanstal of MWirus is measured by the
nosqui t oes of the genus Culex to birds and back.

preséngraofs izfaded dristss onrmosquack; ethed  fmgtaphicCarehelis ,eveh greater, likely
al ., Lancet Infect D's. 2:519-29, 2002). As stated

encogipessing pprioxi Has exnecredihafthe maus/ wtlisiread fuftbet eBramgrission involves
WAV devel op fever, as_ estimated by a serol ogical

cyclig frapghpr @8%@@%%0% Béﬁﬁﬁﬁﬂs £olexrie birdg gndybegkyokumans and horses are

dea d%%ta%ofsts lfd%s?a 22@%{@%&%@ 20,08 ﬁﬁrlrbir of
8,20
et PGP P R 2ty o i R Rt oL Ogylop fever, as
estmﬂ?é%t 'B? £ fta?o%‘?cea? S &?/dgoﬁ{glggﬁe?y Sﬁli> ‘?’qélglf)tl hl} lgb& N&w dYork outbreak
(MoR&Hh3! QgiiC %(aﬁg L1533896 M Boé‘@r epfE R e%én?;?g% gt thy total number of

meni ngitis tashari, Lan

f t
mfecagﬁ)s]-dulp @é ﬁﬁ§ %Qn&i V\&%ﬁ S'pZaDtOI ﬁ?@ﬂcﬁoﬁ :(llte{;(%eg? 13 i ]l"%é f%\\f(er 1|.2 sometimes

accompaﬂ;%%y @éhldi@isenﬁls@&nl%ﬁﬂc}i& WyaRing apthadibial SnPrash. About 1 in 150
meningitis; 25 12% of these ﬁospl talized patients

infectiateresuliein, nelurol@gi6a, diskhie sdcht sseencepinlitiedr afnbpitis (Mostashari, et al.,
resulted in death (approximately a 6% fatality rate).

LancghdS§RebdedA01; Petkrstadt blarfimrdrmidatehn MedatBraritded 2008 Of the 59 WNV
(Nash, et al., N Engl J Med. 344:1807-14, 2001).

patiesis éwrsmtaélaﬂd IWNSWh%@r lar1@98,u$4f Evntel @damsabmtb\mdephahtls or meningitis;

a ral therapies eatnent i s supportive.
12% ggrd@ws hoEPit lzefbml)lent@éeﬁ@tu@e@u T 00AT Btk of HspRpatteheaicy resulted in
death app{gxllrlnéltglr} :E %S}p fatahty rates The greatest risk factor for death is advanced age
(Nash, et al., N Engl J Med. 344:1807-14, 2001). Significantly, there are currently no approved
antiviral therapies for WNV; treatment is supportive.

Dengue Virus (DEN). Dengue virus infects approximately 100 million people a year. It

4.
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-4 WD 2005/ 010143 PCT/ US2004/ 011988 is endemic in
virtually all the tropic areas of the world. There are
woaws/senst ypes of DEN (Dengue type 1-4). All parass2004/011988

spread primarily by the nosquito Aedes Aegypti, which
lives in close proximty to humans (i.e. a "donestic"

is emdeadaiit o)irtudliyl alkehd trepic ageast Off thesérld.| Ahed BldSRS serotypes of DEN
humans are a natural host for dengue, and can produce

(Derigiug hypeniod)y hAH iateespseaidrprintesilp by dek hosdnito aietiesnigyptiewhich lives in close
transm ssion cycle (Burke & Mnath, 2001, supra,

proxghip do hugnagauGhana ‘Bejnestid2mos@6®).6, URGIR? theapabe Sl ot flaviviruses,
& Mal | ewa 2001. JInfect. 42:104-15, 2001). DEN

humanst aret 3 Gatuglybosedon dengyeoprd ¢pn peadicalhighy ppioughetiters in the blood to

%NbBEide & Bielefeldt-Chmann, Mcrobes Infect. _
conthing jhq 1eySmisgion) cyclse ke i Menrgthn 20, cpara ibbpaed Mpughn, Brmj.

24 g T rueon %%E%gﬁ@f@ P?@%ceﬁ%?%%ié?wﬁﬂﬂfir
Ol '
e T P
, ' [ V., & |
Mw%{l ecg.r%?géglt-gél %@ggib%&%gtn%&%gﬁg ’charefteril%eggl?e)j ’%ever, headache and

rash. W 5 rQSARES fdrd, ﬁéﬁgui}/{erﬁmgﬁﬁégif fév%f: glgg%z glagfaiﬁ&ldld@ rirgzreased vascular

| eakage, acconpani e 0SS © essure an
erm@HIGY: ard RAESe!IflplARM fom MBI PR, REAGYEmorrh
P shoc{g] syndglg%e. IJ)DHF is nore likely to %_ccur %en BERfEC Y also
occut. NDEEik @fades oh @lstalvedl tyowrhIat ab@dt 0f igelhil @ brédterPbleeding (gum, nose,
different 15 serotype. This nay be due to the presence
GI traét)cwhitel geden §ll antli INVofbyturd tcrdased vasculiat heakb, ad@@Bpan®dd by loss of
neutralize, the second infecting strain. The presence
bloo@ preshiae endy phrdcko diredesdlll andd Vaart iabso dpowdep degnd shock syndrome. DHF
. enhancenent of infection of macrophages, which take up
is meyistlilsbiie pesys dvimENDENainfackien ris fellaveaglelit ersscond: infestion of a different
ostul.ated that macrophage infection results in )

Semth’?cr § BpyTRecdie to the presence ok clipiatig awibady piabergetsiveif, but does not
| eadi to severe. i nmuno hol o tead, .S. B., 20 .
neurfifC B8 SsSestl vE e Tun) - enpESHistcl! tists ahBeodics allows antbody-

0. however. ~the relative rari of, DHF evepn .in .
depefitt BcB HonieAitn bf slbigtodsinrhiindaks bh angiodbpstnd DEN via
: J f | Ng: RLL.ar N. .
e PR RSO RRE e R BN TR dppgonscd T
tivithth BRE yRilind Yr&tuctith " Hh&RE Etof 64 Yo
ae 1Vspec! fi c_y?)dEN s%bfaiur?s} o’r_ "qugg"i"sgéé;gfgez‘flm“g?f’_‘ %18&’ (H'aﬁtead, 5. B,
Scier@23ba7kbigly 19385%%9%0%%@3%& BRMAAS Bowbiet] thedelBivd RRity of DHF
simlarity of N antigens to various hunan clotting
even b phteitoefpdrRineingf £ betonODEN finfettion, U 8Rel Scddsiohabhearance of DHF
5:409-13, 1997; Leitneyer, et al., J Virol.
during 3788 -DIEN 18R0tioran OtiMartkaiies o€ DI pathdferfesis tindDide the possibility of
. .164:294-30, 1991). Japanese Encephalitis Virus (JEV).
virulgneyy fcsors peksairiconly inrspsieifsf DB stagasir “4edsispesiasybnthe possibility of an
fromJapan and Korea at its northern range, to India
autoing gregpogse chigided Ry dbaisimilasiy of laBNesitigens to various human clotting

factors (Bielefeldt-Ohmann, H., Trends Microbiol. 5:409-13, 1997; Leitmeyer, et al., J Virol.

73:4738-4,1999; and Markoff, et al., J Infect Dis. 164:294-30, 1991).
Japanese Encephalitis Virus (JEV). JEV is endemic in much of Southeast Asia, ranging
from Japan and Korea at its northern range, to India in the west, and Indochina and Indonesia to

the South. Sporadic cases have also been reported as far south as Papua New Guinea and
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the South. Sporadic cases have al so been reported as
far south as Papua New Guinea and -5 WD 2005/010143
WOCHsusead4/ 011988 Australia. Annual |y, thereParas2004/011988

approxi mately 35,000 cases and 10, 000 deaths, and
these figures may underestimate the true toll of the

Austr8isS eASRuHYethbR dro apprpk@iatels 365)060 Ichses aad d0M00 elsatht ang. these figures
JEV is a nenber of an antigenic conplex.and d ade

may rldatestahsie thenghendd ofkhe dibdase dussioripeampletersarveillange and feporting. JEV
nosquito Cul ex tritaeni orhynchus, cycling through it .

is a nfeatber af anvantigemic choples, angiclpde gad alsp riléiéudﬁs%%\é-t ItiEQPreads primarily by
infections are sub-clinical, wth_onl I.n 2519 . .

the mioBfUBOtGLBaS! it @ein By Tl s §y ClEnpBT IR .ltsméf%lrvﬂlﬁﬁw osts, pigs and birds.
clinical manifestation i

o g et a2t SPIE Pt L B AR ot o
after _a 5- N bat i o i e .
s T i b SHRP SRR eSS R GI i s

wth decline to nerali ze kn .
e RS CER Fo E5 LRSI Y. S provioms
ase re fa . i f.] i
ve o550 B BFEAT AR, i G L1 KSRt e s, sapor o
comals: ﬂé ?hl(ljdriéﬁ) V&?f‘éﬁfe’s aYeac(b(flhﬂ&i_aﬁ@ 583008 bt §iRh caeY arclfagge
i ude d orggl I n-1nact’ivated vaccine, as well as a
i geatheRuahed st hei peciflRentitarhi Yot gBW estheomhdnasupporti :
beég?Uségﬁﬁﬁgely in Jgﬁgh aﬁd Chi na singz t he 196d§¥m e e
How&, VaScifbs@o LAisieis 80V dhestsigciude biferntalii-inactivakdraipeine, as well as a
for those traveling to areas in which JEV is endem c.
live AR@uatd effalal GtheMhadtisated sveadi@ohasetemen wisek wirady ih Jgunpad China since
Bot h vacci nes, 15 when delivered with appropriate )
the 1060 taad is elyb tieassedhfay @ss othe 815 jand Husepegtos dhese trayghng to areas n
- 90% (Burke & Monath, supra; Tsai, et al., 1999, . .
whic d5¥nie sedénice ph dttenyated yirphbag algp seepow Il Gpse it %@naA.BOth vaceines,
Plotkin, and W A, Oenstein, (eds ccCi ne

whersdelinteeds WIbnaPapRriatPRP P IS8 HISDS: )ng'e;/ QL &iﬁca\é\{eg'grea‘cer than 90%
replicatjion. The fl aviyj | 1. .
ki Bovoash e it OB St RS L RRE o7 710 .
geno 0 r oXi 11 Ky ISy«
Plotlgr%@%?\?\’m a}‘ S%Sﬁeps(g@%),eg i%%ﬁmeﬁuw.]%g?ﬁg\aer% (%ag%lﬁgltﬁ?éé.lﬁhla).
A encodes. a s e [ i
(RSP B SO S, SRR A B A, gt conan
.ot L C . i1r1: ; ¥
e R
. [EYANG e ' e Thed i i y ding fr
its 5 Sgﬂ’, 1%,\11%0@ i%n pDoTﬁ?AeMéﬁtF% e,sl“ I%E%Né ml\?l()ﬁ?—ioﬂs\,{ Fsﬁel;gl?gaarg? ,opgl? reading frame
(OR.EEH’M it R6cessdd BB 16 Qlibun¥k thit aompsisd/itiekitrustural components of the virion
i | adel phia). The flaviviruses all possess a conmon
and 2% Ggarbiaitionreohplésh @ indelibach feRiemO0bs Flanivigéasorkhe Viruses and
The structural subunits are located at the 5  end.
Theif Hapication, pde91h4dorie D.CM. Keipsr ané R.prﬁWYVIegn@ds), ¢, Fourth ed.

Lippl?tgl\t;ftlsgfveiﬁta(n?r &p r&ﬂ?ﬂg? }y@ﬁ?&iﬁm?{é ATﬁq%%%%ﬁ%ggy ahg‘%%sess a common
orgar’\lliszgtEi;én ‘%nt(tjle lc\:lgdsi'ng sequence of the genome. The structural subunits are located at the 5’
end. These include the core (C), membrane (prM/M), and envelope (E) proteins. These are
followed by the non-structural proteins NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NSS.
NS2B and NS3 function as the serine protease that is responsible for processing much of the

viral polyprotein. NS5, the most highly conserved of the flavivirus proteins, acts as the RNA
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NS2B and NS3 function as the serine protease that is
responsi bl e for processing nuch of the vira
weoabospnotsei n. NS5, the nost highly conserved oPCrThs2004/011988

flavivirus proteins, acts as the RNA -6 WO

2005/ 010143 PCT/ US2004/ 011988 dependent RNA _
depenid@htY RN ASRINRGASS abdeskay forr ditalr plicatihi and @may sty function as a

al so function as a nethyltransferase that provides
methylhensBenaninat frovidap thelgmontibsi capniibe otluk nagmebers of the non-structural

non-structural group are |largely hydrophobic and of
grouptak eogely hydrophabic 41ddf unkhawh vimationi(ddect i on of the

host cell begins via attachnment of the E-protein to.a

c dllavivisus infecriew ef thsrhosbeell heginy ¥ia afisgimpentoftthe F-yptein to a cellular

receptor for aqy of the flavivirus ég C%EE.LS stil

% et Vi

doL
receptays drfinitivsuidenfifireben At AGEIPEAST 3pp BEre BTt still absert
inthe initial att t X t..gl .. [Nat .
b ol ey i Bl e . o e

3:86 ?r)ﬁ F@%é% %&%&&%tﬁ% vglglg gﬁ%)gtﬁw q}%gg ?egﬁ %roofbgﬁ%g&cé%u%sﬁ h reilc\:/ie}[)tﬁr mediated
endo%@%ggl?%ygﬁg\g{)ﬁ gdeegel%cfegjf fRARNG thD §ir[RGH P BRPSHdEs Fmembrane,

ytoplasm (Li ndenbach & Ri ce,

releaszfqicl)gilgq %%c(feo%g]g%i@iaﬁ(lglégﬁf&n%;m?l - int&Rhd cyt@ &snd J(iir%en%ﬁ&-Rice, 2001,

i on e host cell follows, and
oLypr eLeingiA7ol epyed into its constituent
“W”§E§%ﬁ1?§@b§ a conbinatigﬁ of, a host cell ER resident o
PrebhRasErPEtht eV ABIBhNESst celirfallbys,emdabedolyerdteie is cleaved into its
prot ease. Replication of the genom c RNA occurs
constitiéRUGBuRtBY atcdoudinasien . d hase rcak dilaresideah grogense lsud the NS2B/NS3
detected as early as three hours after infection in .
viralliyhehcodaiseaine Ifotéds¢. Replication 0f thergenomiio RINARFEES through a negative
proliferation of ER nenbranes in the host cell and the ¢
sensd interateilinte, cid "canthst detentorhpn Aarlis e thieq haurs-atiep dpteglion mn the case o
groups of vesicle-like structures_ in the ER I.unEnh ¢ cell and the
YFVThElagivires finfaetisr mducesta proliferation 8f F& memprangs df the host cell an
doubl e- stranded_ RNA (presu I the replicatiye .
formptmlbqaﬁfésg}ogﬂbglpmgganﬁé%pct&ges{\r;%gg_ty A, §1UR% O gﬁsace}g-lhg(e structures in the ER
bel ieved tp be the sites of RNA. I [ Y] bl
e o S i e G el PSR Rog dresumanty
the rg@'gﬁggefa d t%&eeﬁt@;ﬁrg N v(\)lgl,l %9 N%fl An'&%gf %H%?@Bafb%@d (et Ft’r?éjsites of RNA

Yanes suggestirg that polyprotein
Processd G irSiRRblede! JocaRRAbahedjacent region
reph\%t{oﬁll. ﬁ%a@;]SSMhé g&llétl] {O8Y tRE GirdlRRblease! Yoo jacent reg

ected cel Westaway, et al., J Virol.
of iﬁ&dc@ﬁSQie%raﬁ@g@ubb&P sehiMuRad niehans” T supgestings that polyprotein
argely remal ns a black box. GCis-acting packagi ng

procéis@Haind NA rbflRafbaleapetidbt ssheated wietihitlid adoctal ¢io(i¢staway, et al.,
the viral nucl eocapsid protein C has been 25 shown to

J Vidont/arae50-60, 199hhe 5 and 3' ends of the genome
(Khronykh & Westaway, Arch Virol. 141:685-99, 1996). . )
Thessmisdy opd telaseef viridue| lprgelyqramaies Byblagkdbeng (p-agting packaging
nucl eocapsi d ) ) .

signals in the RNA have not been identified, although the viral nucleocapsid protein C has been

shown to interact with the 5° and 3’ ends of the genome (Khromykh & Westaway, Arch Virol.
141:685-99, 1996). The envelope is most likely acquired by budding of the nucleocapsid
precursor into the ER. At a later point in virus maturation, the prM protein is cleaved into the
mature form (M) by the cellular protease furin (Stadler, et al., J Virol. 71:8475-81, 1997). Itis

currently believed that prM functions to prevent the E protein from undergoing the low pH
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precursor into the ER At a later point in virus
maturation, the prMprotein is cleaved into the
waorbasroaoser m (M by the cellul ar protease furi RCT/US2004/011988
(Stadler, et al., J Virol. 71:8475-81, 1997). It is
currently believed that prMfunctions to prevent the E

deperbR! 8biTofh ABnHNQBLGRI RAilt Na fewedH 7 al¥9eROR5H0th0tMs hypothesis,
PCT/ US2004/ 011988 dependent conformati onal change

preveitidd 6f pM chavae desultsrinalie edema tof wittib patticls tiyas orh s infectious than
prevention of prMcleavage results in the rel ease of

wild-tybé (Seipast Attises, Advaltirar Res| 85283 1-69.6800bus t han
Wl d-type (Heinz & Allison, Adv Virus Res. 55:231-69 )
2f@}tion off the hsiris Bfoughico hegin in she hanggrhans eells<ithe skin following the
the Langerhans cells of the skin follomﬁn% the 5 Qite h nod

bite offa cartexrariheapogs t rdgeplicalipp £Pntinss i the T58108RI1ISHy #d {yfnph nodes,

~the regional tissue apd |ynph node ich results in

which resulgy wsheaidisaerpination of the Vs d%toitﬂ? Blopﬂgpeapo o%%@’rcgté?ﬁ thén proceeds
Replication_then praoceeds at veral sites . | udy . :

at sevesH ﬁgeq,ilvgucppg SQRICCHYE wen%%c?t ’mlllﬁct?e 1v arnadids%) ceéLeIh é\'le!ﬁgal invasion

Neur al inyasi on, appears t r.t ; : .
snoesy iy AR, ST o DR PR ey pfected rodents. I s
rogents. It i ' L S bSint i par dh
5L o QB0 SRE L o RGP TR ctd

j 11 £9381996; Ogal., 24P bk & 283399.981,;1983).
MNEIITRER., THbIG MO s Sloos: Mohaliogbal, ZaP TR, daod 9RBI58)

Tr LR 0D YadednCidvelopmyml. Opimient Toreabstehivivias infestions resulting
flavivirus infections resulting in disease is

in diSHRPRISupyative (dg., Muldindnapnrge mehanicalcteatilatiah, transfusion in case of
ventilation, transfusion in case of severe _

severd @EBIOFNAGE etctt RecentRepaty showpaffitacysiaibawiii @dgytezfﬁron-aZb in WNV
ribavirin and interferon-a2b in WAV infection,

infectibi, haithghgte oottrablet edinichl wiakshaverrod bsem goeplgisd (Betgrsen & Marfin, Ann

conpleted (Petersen & Marfin, Ann 15 1n n . .
Interu Med) 137:973-200002). Previgaiiys VaECipgs gxisilor é})ﬁé fmcpfgg\/ 8th based on live,

and JEV, both based on |i vie, attenuat.ed strains.. based on th
atenpid P /AT BB FHCHES HOVFI SuihE RRTUGREDH Oyt B g ruses based on the

chimerjic viruyses. based an the ., backb S d,oa
vk IR St R R it W,

agai nst n , ,an ( TR P., Ann N
Deng?“%(c%fﬂis aghers T%Z ?;ﬁ"ﬂ% )y?‘&%}ﬁ%'sfcé' S?égnlag 2y gpér e, a

proapounce ' i t e mBPa Uhb@peuti thods and

B
comﬁcfsﬁ}/o%gtﬂaOﬂngIt% {f‘%lbérte’vélﬂin@ G@Viniibitks flafieieds Pifectidfdardidofor treatment

reatnment ~and/or prevention of conditions related to
and/ﬁe;ﬁx-'véﬁﬁbﬂ of bt rsablatetiep ahiiviras Gfdbtions ( HCV) .
patitis C Virus (HCV) is closely related to o

f 1 apairisuS 5ius FECENgHRPatits €Vieus(IaUVY iy cloady frelafetyto flaviviruses;

There is, additionally, a pronounced need in the art
belohging fossele Floeivapkutfamilyet hods and 25 conpositions

having utility for preventing or inhibiting HCV )
i nThetiigraddiimallpra prongtmasdmegddn ¢he art for novel therapeutic methods and

compositions having utility for preventing or inhibiting HCV infection, and for treatment and/or

prevention of conditions related to HCV infection.

SUMMARY OF THE INVENTION

The present invention relates to the identification and use, including therapeutic use, of
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prevention of conditions related to HCV infection.
SUMVARY OF THE | NVENTI ON The present invention relates
woaodsheoi4glent i fi cati on and use, including ther apewiS2m®4/011988

use, of -8 WD 2005/010143 PCT/ US2004/ 011988
nmodul ators of virus-induced gene expression,

moduldiéik Ut ﬂgus-iaaﬁceao%eﬂd Bigiresdiong indtuding,abor sobfimited| foynzydulators of
genes induced by human i munodeficiency virus (HV),

cellulfd @otey indused by duenan iésinoNefigiencyi vius (EANY) flaivipence §eg., West Nile
encephalitis virus (JEV), St. Louis encephalitis

virus (SREY), Mpidesevehienpbalitiv virus ({EFBYSt.aheuipenegriakiasy ¢9LE), yellow fever

_virus (DEN)) and hepatitis C (and G virus (HCV;

virus €YBY pind Pelguedaver 5iup (PEB) anidsh@mt'g;s C (pngr@) Yigys (HCV; closely related
modul ators are inhibitors capable of reducing the

to flawixpnseski on of virus (e.g., retroviral, flavivirus or

e e SRS v e, AR Ry vims e
o BB 8 SRR SEEL N o ST S 98 v, N an
v e PEERRR S ROAEE MRl AR rom o i
B

gene PAiLGY! arThe® TRRGLBR Nhiovitles OthRfQeitte HeMEds anidba@tie methods and
sCreening assays. In preferred enbodi nents, the

compoSiBh{ RBrul BLALRS b BOUGlusuelatedl disoldelsi tod sdisfase. Particular
src- famly kinases for treatnent or inhibition of

embodith@its §180 Brovidd déug WiMidalEdéreddiify as¥ds¥, DEN and 15 HCV)
progression, maturation, infection, etc. Preferably, .
t e profeert iensbodihémsistharioventionpelsies toribe apeclisecftighibitors of src-
to inhibition of the src famly kinase c-ves,
famll}?rlﬂlﬁ@es_imryre’_atmmt ot indibifion of ¥irgl (e:g., P, %(, }F,EVE RLE, YFV, DEN and
flavivirus is sel ected fromthe group  consisting. of
HCV?\emogmss@n,v|mqj;grapvw\/)1r’1feg%n glee e?ﬂ‘@g‘ﬁﬂ%b’i tt?‘% \plv?lﬁgve methods and
JEV), St. Louis, encephalitis L and Dengue
ComI(CEEIQ]Z'liS apordiregied 9 jhifijen P*%’@ism ﬁa@y%ﬂwy%r e? erabl y,
t he vivirus-rel ate 20, VI [ .. Par.
ﬁ’sﬁrﬁ%ﬁ&e BRvtS o ety B REEES Mg srom the grow
VAV, : E. .YF i . .
cons e L S i o B LS A e i ncptics
nt i.sens c [ PO TS
LRSS (PN P, PGB & W TIOPuRIRl, e fvivins ol
vimﬁgwpt' des as well as small nolecules. The
I'nventive nodul ators are useful for reducing the

ex Py eehOfnBddiRenE Yebvidé MedulatdsioLdnge(egs, HNAWDIVHJENL SLE, YFV,

preventing the expression of mRNA from such virus-
DEN and HCV)-induced cellular gene expression including, but not limited to, antisense
molecules, siRNA agents, ribozymes, antibodies or antibody fragments, proteins or polypeptides
as well as small molecules. The inventive modulators are useful for reducing the expression of
such virus-induced genes, reducing or preventing the expression of mRNA from such virus-
induced genes, or reducing the biological activity of such corresponding virus-induced cellular
gene products. Preferably, the inventive modulators are directed to one or more validated virus

(e.g., HIV, WNV, JEV, SLE, YFV, DEN and HCV)-induced gene targets, the expression of

which is required, at least to some extent, for respective virus infection, replication, maturation
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i nduced genes, or reducing the biological activity of
such correspondi ng virus-induced cel lular gene
wonrodwee3 Preferably, the inventive nodul at or BCafUS2004/011988
directed to one or nore validated virus (e.g., HYV,
VWAV, JEV, SLE, YFV, DEN and HCV)-induced gene targets,
or proghésion PAfISI@Bpddtingtifus inddiate@ aelluld{feats, dopdigtons end diseases.
extent, for respective virus infection, replication,

N@hkticalar 0fmbe@méis 260 Bil) Pods4st REEAUSPQoayida 1hgepewic methods and
progression, and corresponding virus-nediated cel |l ul ar )
compefifient for moddatiorons vamsl (¢ig:s eefeavéral, fhaiirus Qraflavivirus-related viruses;
enbodi nents of the present invention provide .. . )

e.g., HH¥; APROL,i T Yie Shbd Y BYid DEdh7@d| Hpéfr}sm%b‘floﬂmafmh&fﬁil% Pgpturation or
virus (e.qg., retroviral, flavivirus or .. .. .

progrHstan SOTDRSREIER o8 Ipfeptiienodulateys 1o fhpitigpygf tgxpression of such
SLE, YFV, DEN and infection,. replicati :

virus Feiuige P MTORENSS TR EREPERNBRIRS ERHE S PUOTGRRNA from such virus-

., inventive nodul ators. for .inhi.biti of XRressi; 1ul

inducgq 85tk O redueiie b ol g eivg b ARk ok ot AR Rboed celluler
Br (@\éenti ng the expression of MRNA from such virus-

gene PIOgESY genes, or reducing the biological activity of
S%gfe?rgﬁri%é&q '199%1}15‘(5955 aleNGHEIE I N8I @ dulB8@8E and induced cellular
products. Preferred 1 nventive nodul ators are snall

gene—qgéc?ﬁé“ 11 0RREleBli LS (sRd dsNAHAQGsE embléeales; Mg., phosphorodiamidate
gene-specitic oligonucl eotides (such as anti sense

morpBBIRS HliEsners. BMOsR bopiaeg RraAlin@iferenom(sRISA) meethods and agents, for
ol i goners; Ffl\/Os) , ribozymes, RNA interference (siRNA)

targefiBd BA@ST andungagtis, efmessidnasfostlymgleatidésote. guehRNA) equprising HIV-
t he expression of polynucleotides (e.g., nRNA)

induczdrepiinlat geneldeyiencesduced cel | ul ar gene sequences.
Preferred anti sense nolecules or the conplenents 15. 17
t hevefofedcamtipeniss encleculesaastth gomplsments therest oqupwse gjrleass 10, 15, 17,
consecutive conplenentary nucl eptides of,. or hybridize .

20, 2Arel5 eUEHEERCOBPI FGHATY nuslsw%geo%t orclyhiidize giter gitiggent or highly

striné,chg;;gﬁgg@so{gf étngg%%ﬁ%?)l ar(l: I ?ei%?lgié,esrégl?esng%sgﬁrgn{nt tglg og%\ﬂ:;‘lgonsisting of

| ement herepf. .Preferab h | ; 1
SEQ NP8 b Sab b i e et el CoRRUEFIAEN gntisense molecules
ng?gpo&iti ons, 29 rise one or nore of such nodul ators
are PPEYEPT B Y5> nodul ators, along with a

pha! Ut ‘ Bt Eorfedloh | Rore T LRI MhodMators or preferred
di?ﬁbneg'ﬁaﬁﬁ?égggfq§§%6d+ﬁ%nts progﬁde screeni ng

A Si1dr@r i@}PQE%ﬁﬁﬁ&Lﬂﬁﬁﬂ LeckprapR@uiriRt excipigndbr (fuant.,
modﬁ?& ), n&l\VK/, JEV, SLE, YF‘{J/, D%N and HCV) infection.
Pr gfigiaRhY emBoEmes @I BEVIdE Goreaningyssays fob @smgoumist wseful to modulate
use of respective validated viral-induced cellul ar )
viralgeRe MV, gRNS/, JEVeSRE; &8V, N dndréittd) ipfestivnlePeeferabliyogich screening
for identification of agents having_ potenti al
assaydvae dpsdtdnctherusd of ngspective validated vira -induced cellular gene targets. Preferred
embodiments provide a method for identification of agents having potential therapeutic utility
for the treatment of virus infection and virus-related conditions, comprising: obtaining cells
suitable to support a viral (e.g., HIV, WNV, JEV, SLE, YFV, DEN and HCV) infection;
infecting the cells with a virus; contacting the infected cells with an agent that inhibits particular

viral-induced cellular gene expression and/or activity (e.g., a src family kinase inhibitor); and

determining whether the respective viral infection is diminished in some respect relative to
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25 for the treatnent of virus infection and
virus-related conditions, conprising: obtaining cells
weubisande3t o support a viral (e.g., HYV, )WV, PCEVS2004/011988
SLE, YFV, DEN and HCV) infection; infecting the cells
with a virus; contacting the infected cells with an
contr89RMctddh@lls ithdti ¢ hot atdctedUbyathe agefitahwhierabyomtential therapeutic agents
gene expression and/or activity (e.g., a src famly
are, aKieBRSE phrdHiditifd) ; and  determi ni ng whet her the
respective viral infection is dimnished in sonme
r eapReeibly, dhatilsestiable-thGuprp Ga6iv 01 o1 Bepatitis C virus (HCV) infection
PCT/ US2004/ 011988 control infected cells that are not
are sdlenedafromdhe graupecoagisting ofmewwmg@néwpatapelwﬁa{f@mmacdeﬂved cells

or ceﬁﬂigé §¢m\§5§u¢r§§gﬁﬁ Fib 7aesbparetilased ¢l el iﬁgﬁr e theretiom,
SKN @it sapRbrab Heht '91%2%;& 2, @gﬁﬁ BB Pritdonfadt Ciothelial cells,
and corbaaens feEgy aaerhy- (i ¢S Spiaile S Puriptt il GQ'IJ%CV infection
are SUBFPE P BE R OIS, ggﬁr?lrgéxﬁq}%ﬁﬁpi bR RAUHEAGAS derived cells
or cefiit gﬁrm e BB0C Phu 7R A Bastdiie AR droefilink8Bbibved therefrom,

avivrrus or In ectlon are sel ected

SKNfI{/I%r%ehE%n]g P%lrﬁﬂeﬁé Skigg of primary human

ar carcinoma derived cells or cell-lines
d ﬂeYe?goHr hglefdIRMuitable 6 S@lpost, HIE Uihtdktias teemelkelet sfran the group
ce 1 nes derived therefrom 10 SKN-MC cells, and
consféﬁﬁ@ bNBLT-2RE1S (HmealT cflt Rlkéall ol lineeMTel)] $HPul tells| (buman myeloid
to support H 'V infection are selected fromthe group
(morRyieinsdcrarthagé) MEH 2line! desivedufram Encepute| mwkeeitie dafkemia), T-cells,
line MI-2), THP-1 cells (human eloid
endoflretinb csltse /and coaplbingEns ctbf:ﬂeofl rfse r%é&bllw ethe f gellm sifable fpesupport HIV
nonocytic | eukem a), T-cells, endothel.ial eI
infectiomtardsel ¢tk fromethe @rouppeaasisting pj MR cells) TH T eilé’b"i“lgi combinations
to support H'V 15 infection are sel ected fromthe
theregf.oup consisting of Mr-2 cells, THP-1 cells, and

Sskngiaar}?ltglll grngmhp«%n{%wrgwga}sgg;u% e@ﬁrd gﬂgnm DEN and HCV)
1nfec|é]§fgem%etzclegfst gqnﬁ des 319 eﬁﬁ L th%f %Hte &Ftél]tnﬁtn\/@& rlntc}?l?er embodiments,

er e

ol P S 0 SO,
YFEHR%IE ﬁ{bogﬁl% f)].lolg' e\ rﬁ@tlhoé ?orgnhlbhin\é VﬂéN(/e gJHYV S8/, JEV, SLE,

ctl on, replication, maturation
YFVor UEI‘@QEE&SH@V) Clﬁﬁ@ﬁd)fﬁ' @Q)hcat(i’dﬁ nln‘idhﬁraﬁd)xonoﬂfpmgressmn comprising
famly kinase i'nhi bi tor sel ected fromthe group
admBRASkish ong spé fmiily kianid ihibiton seletapfromf the gaop eewisting of src family
RNA, src famly kinase-specific si RNA, and snal |
kinag@épreificeantisdrish RN ss7¢ family kinase-specific siRNA, and small molecule inhibitors

of a src family kinase. Preferably, the src family kinase is c-yes kinase.

Additional embodiments provide a method for the treatment of flavivirus infection and
related conditions, comprising administration, to a subject in need thereof, of a therapeutically
effective amount of an inhibitor of viral (e.g., HIV, WNV, JEV, SLE, YFV, DEN and HCV)-
induced cellular gene expression (e.g., an inhibitor of src family kinase expression or activity),

whereby virus infection, replication, maturation or progression, and/or related conditions are
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of a src famly kinase. Preferably, the src famly

ki nase is c-yes kinase. 25 Additional enbodi nents
wonraesiodei4a met hod for the treatnment of flavivi PA$/US2004/011988

infection and related conditions, conprising

adm nistration, to a subject in need thereof, of a

dimini<hed "i‘él%‘\té t‘éaﬂdnytreaﬁd‘df fibjdcie Brotetibly,ahe Aihibiton iibidlentecofrom the group
viral (e.g., HV, WV, JEV, SLE, YFV, DEN and

HCV) -
consmﬁféuﬁ‘%ﬁc fhﬁhlyﬂhﬁdse@@&ﬁﬁenﬁﬁmﬁ RNA( ercgfamﬂad(lmasmspectl‘r@r siRNA, and a
src fam |y kinase expression or activit wher eby
small\tmdlbl@ld: tithitdtor ofig srcepinily &irase, Preferablnttho s cdy mily kinase is c- yes kinase.
progression, and/or related conditions are  -11 WO
2 Rk by] 4B PG usdeodt 61d §asily dineseimRbEOr, i§| R cppROoyy having the
non-treated subjects. Preferably, the inhjbitor is
5 structsr efdfosntulaloRenhida Kbbop Forpwailk of saitsdrereqle family
ki nase-specific antisense RNA, src famly
ki nase-specific siRNA, and a small nol ecul e inhibitor
of a sry fam |y kinase. Preferably, the src famly
ki nase i 7es_kinase. Preferably, the small nolecule
src famly kinase inhibitor is a conpound havi ng t he
5 struct or mul a | NHgor nul a ppayalor Formula 11,
or salts © R NH2 Fornula | NNNNMN R R4 R3
NH2 N N N R3 10 -12 WO 2005/010143

PCT/ US2004/ 01198 \\\N
N /|
N N///
R
Ry § 4
Rs
NH,
/O
"\ | )
N N/
Ry Re 1(b)
Rs

10
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/ NHFormula Il R O NH Preferably, for Formula I

or 1(b), Rl is halogen or methyl, and R2, R3 and R4
wanesindapendent |y a Cl-C3 straight or branchedraiskook/o11988

Preferably, for Formula I, R is -SQ2N(CH3)2, or

-SO2NH2.  Preferably, the inhibito

4- Ami no- 5- (4-chl orophenyl )-7-(t-b

yrimdine 5 ("PP2"). Preferabl

Forrmula 1(b) is 4-Am no-

napht hyl) pyrazol of 3, 4- d] pyr

razol o[ 3, 4-d] p
) bi t or of

al/bi ochen’ Mer ck
Bi shop, A C., et

al ., Nature 407:395, 2000: glshop, A C, et al.
J.. Am_Chem Soc. , 1999 Prefer flor
For mul &1t i s ) 10

2- 0x0-3- (4,7, 6, gt r ahydr o- | Hi ndol - 2-

yl met hyl ene HE—F@dol e- 5-sul foni c aci d

di met hyl am S 656" ). 10 In additional preferred

enbodi ment s, FKllhlhlbltor is a P

t et r ahydr oi ndoI e-based! i ndol i none, or a

pharmaceutically acceptable salt thereof (SUGEN, San ‘

Prefegb& :T'I%rslg' %&%I(e Iﬁqg)e Il_{é sa}pehgélenioégﬁ\% 9% 8{2(1016@'4% a88 R lare independently a

C1-CaNGRRPLALER RN alk§ll SFrEREMINEHLFBrmhila It R) BNSOLE , or —SO,NH
dé, I%e?[rﬁabf Cﬁég%eﬁr ahydr mﬂdol e- basgd [ 1ndol [ ﬁogaem?)é 0; e

Prefe?éﬂ?ft ﬂfeuhﬁl%@{fr[ - 4 3x,HinGEs-tyttasiophenyl)57-(t-butyl)pyrazolo[3,4-d]pyrimidine
)-4,5,6,7-tetrahydro-1Hindol -2-yl et hyl ene] -1, 3

(“PP2’ ql hydﬂ’l@fehzﬂﬂjm ethd- qnidbitdlr edfer Bdrinyula t h®é) is 4-Amino-1-fert-butyl-3-(1'-
t et rahydr oi ndol e- based i ndol i none is

naphyl)gyfadeld | Irediysiramiline - p@aiblyobhem/,l\&r@k 7B10§Q1p13}¢§,,d r589ﬂ_?_ PP1 analog)
i ndol - 2y|rreth|ene%?2 0x0- 2, 3-dyhydro- 1H-i nd }'15 %l

(B1s}gjggiu(¢ etcaldNnE«ghﬂOh ﬁ@O@Qmﬁ&}p@p,@% gtral ) neQ? egp. Soc. 121:627,

199% smeféﬁﬁry;‘?f@u P ot S oSS, SR 7 I kil 2
posi t h

ylme@}ml@)el) %nﬂrg}hgérgg] I%-)l(lllc{zq(ﬂeég-@;l%omg aéifiidingﬁthglgm(@e (“gt%@gjé) J) €

gnr %ij gr 2ung %f%fgo{:@ﬁﬁgg%i}%tl ggg 1&1%9{0‘?1{'53& kdttahydroindole-based

indolinone, or a pharmaceutically acceptable salt thereof (SUGEN, San Francisco, CA) (see
Tables 1 and 2 of Guan et al., Bioorg. Med. Chem. Lett. 14:187-190, 2004; incorporated by
reference herein in its entirety).

Preferably, the tetrahydroindole-based indolinone is a substituted 3-[3-(3-dimethylamino-
propyl)—4,5,6,7-tetrahydro-1H—indol—2-ylmethylene]-1,3-dihydro-indole—2-one. Preferably, the
tetrahydroindole-based indolinone is 3-[3-(3-dimethylamino-propyl)-4,5,6,7-tetrahydro-1H-
indol-2—y1methy1ene]-2—oxo—2,3—dyhydro-lH—indole—S-sulphonic acid methylamide (compound
1a of Guan et al., 2004, supra).

Preferably, in these compounds, there is a sulfone group directly attached to the C-5
position of the oxindole ring (i.e., to the oxindole core). Preferably, the C-3” position of the

tetrahydroindole core is substituted (Formula III):

-13-
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Ol N O1IlIl Nwerein R is C2H5 or NHR3, wherein R3

is ad to C3 linear or branched al kyl noiety, and
wohers@in4R i s i ndependently -(CH2)3N(CH3) 2, PCT/US2004/011988

- CH2N( CH2CH2) 20, - (CH2) 2N(CH2CH2) 20, - 5

(CH2) 3N( CH2CH2) 20, or -|Q1CI—|2)3N(CHZCI—|2)2N CH3.

Preferably, the substituents at the C5 position of

the oxindole ring are 5- or
5- net hyl sul f onaam de. pTerat he C-3' position
sybstituent is a basic ' substi tuent.
eferably, basi ¢ |( 3- am no) pr opyl
sLbstituent :
o : 3N( CA2CH2) 2NCH3

Oconpo onpoultl—ica [R2 is NH CH3 and R is
Vi [Ris @28l and R is
N(LZH3) 25N 3f [R2 is NHCH3 and R is
-(CH2) BN(CH2CH2) 20]; 3g [R2 is NHCH3 and R is
-(CH2) 3BN(CH2CH2) 2N CH3]; or 49 [R2 is CH5, and R is .
whereih @2 INCCHR GHARZNVEHh R isGafleb G lipeazondranapd alkyl moiety, and
In alternate preferred enbodi nents, the SFK inhi hi té)r
wherbia Rprpdndependently a-(6¥p)sNOCHD,.3-ClNEH R HRe -€eke2N(CHCH2)0, -
structure, or a pharnmaceutical lh% acceptabl e salt

(CHR):hEEBof H, )e0 edref GHR)yIN(GHCHapn CHo- [ 2, 3- d] pyri ni di ne

conmpound i s PD173955 (Fornul a |. ) .
( F%pnpfcéabﬂh\ﬁhes supstyeRts @gﬂ;géf[g ’posggﬂ\% 0%&}211149.%{1{1% %rﬁ:)S-ethylsulfone, or

see Fig. .1 of Mdasser et al., Cancer Research
S5-methylgifendagnise  1999: i ncorporated by reference herein

L%%%%@ggg}lﬁ%—gé &%}ﬁo%ﬁs sti%%?:/ 1%1Qé6%1€r\| (I%I-al\rrlgno)propyl substituent.

Preferably, the C-3’ position basic (3-amino)propyl substituent is: -(CH,)sN(CHas)2; -

(CH,)sN(CH,CH,),0; or ~(CH2)sN(CH2CH;),NCHa.

Preferably the tetrahydroindole-based indolinone compound is compound: 1a [Rp is NH
CH; and R, is -(CH,)sN(CHs),]; 1i [Ry is CoHs, and Ry is -(CH,)sN(CHs),]; 3f [Ry is NH CHs
and R; is -(CHp)sN(CH,CH,),0]; 3g [Rz is NH CHs and Ry is -(CH,)3N(CH,CH,),N CHzs]; or 4g
[Ry is CoHs, and Ry is -(CH,)sN(CH,CHy)2N CHs] of Guan et al., 2004, supra.

In alternate preferred embodiments, the SFK inhibitor is compound with a pyrido-[2,3-
d]pyrimidine core structure, or a pharmaceutically acceptable salt thereof. Preferably, the
pyrido-[2,3-d]pyrimidine compound is PD173955 (Formula IV) (Parke-Davis/Warner-Lambert,
Ann Arbor, Michigan) (see Fig. 1 of Moasser et al., Cancer Research 59:6145-6152, 1999;

incorporated by reference herein in its entirety):
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Formula IV CH3 In yet additional preferred
enbodi nents, the SFK inhibitor is a substituted

we 2005¢chipiagnyl - pyrol o[ 2, 3-d] pyrim dine, or a PCT/US2004/011988

~phar maceutically acceptable salt thereof (Novartis,

Basel, 5 Switzerland) (see Figureg ssbach et
al ., Bone 24:437-449, 1999; incorporated by ~xeference
herein in its entirety) Preferably, ituted
5, 7-di phenyl pyrol o[ 2, 3-d] pyri m di ne ils one

compound -8 of Mssb g

For nul 2 1 NH2 W™ N Werein RL is
ei t he OCHS3, II\
- (CH2) COCH,
-( OH,~
) ENCHS3, - 15

‘ ) 2N( CH2
VO 2005/ 010143 PCT/ US2004/ 011988 Preferablﬁomnéal\’
substituted 5, 7-di phenyl - pyrol gjH3, 3-d] pyrim dine is
CaP77675 (i.e., where R is -OCH3R2, and R2 is
- (CH2) 2N( CH2CH2) 2CHOH,  conpound 8 of M ssbach et al)
(1d). Further enbodi nents provide di agnost.ic oy .. }
pio gﬂmldltmnahmiﬁsreﬁ@mh@dﬁﬁ@tf{ éhf‘gSFK HPl\)'blth‘?/ a substijgigd 5,7-diphenyl-
SLE, YFV, DEN and i nf ect

yrolgf@tiﬂdlgwmﬁdm O ol BAGPERTICEHN AP BUnd e Nayis: Bosel
s o ek g P T 20 OGP L ey e

stocks usihg MA@ cells 10 infected with 1 [, or 0.1

herelrI”no“1ts S8t r at ed Vi rus (1 eft nost panel, and center

p%eflefably, the substituted 5,7-diphenyl-pyrolo[2,3-d]pyrimidine is one of the

compounds 1-8 of Missbach et al (/d) according to Formula V:

Rz

Wherein R; is either H or -OCH3, and wherein R, is independently —(CH,),OH, -CH,COOH, —

(CHy);N(CHz),, ~(CH2),NH(CH,),0H, ~(CHo),NCH3(CHz)20CHs, ~(CH2)2N(CHzCHz),NCH;,

or —(CH,),N(CH,CH,),CHOH.
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respectively), as conpared to 1 1 of unconcentrated
virus (rightnost panel). The left (0.1 1) and center
wO2o0ds5)01pamnel s show that the nunber of bl ue-staPairmg2004/011988
cells increases in a dose- responsive manner with the
use-of concentrated H V-1 89.6 stocks. Figure 2A
s lpevisrablRY thd UabRRGRACS T NiiHeagbpylo(2,Bdlpyaniide, IMICGP77675 (e,
cells (human T cell 15 |l eukem a cell |ine)
whereeRE |1§1—©(IH3R2,|&dCEzdlsW(CHZﬁNEEHﬂSHﬁgQH@H compound 8 of Missbach et al)
phosphor odi am dat e norpholino oligonmer (PMD. The
(Id). right panel shows control cells (treated EPEl w thout
the PMD . Figure 2B shows typical, extensiv .
HiPus thederstedtimymts pravads diagnostie o1 plpg@oaﬁmS%?ﬂﬁ Forgiral .2 HIV, WV,
oligoner) MI-2 cells at 48 hpi hourst‘ﬁost-l nfectioggl. d related
JEV, sm@uN@\BDEMauétH%nglf@q}megepélﬁ%wnn PAHATH PF BRSEES AR T
replication in HV-infected THP- 20 1 cells by PM3s
Condlﬁpétﬁffdchsqfé?fs particul ar H V-induced cellul ar genes.
The HI V-1 P24 ELI SA assay nonitors H'V p24 'gag
production (in pg/m along the Y-axis) by PMO-treated

Doty osnondl vg  CRIESEESERIPRONF 1ir BIARaNGE, ™M

Par,t i cul ar | S I'—Jlé E&tgh‘%}goﬁa‘fqlﬁﬁe £ %f“ﬁi\p L ¥rud g@ @ Sttéc@(g ublhY MAGI cells

ates curve

infec{(e@”w& b o% 'dl 1V legf ﬁzén%técp VE,,@/ ('le[ftr&&stt eﬂmw #d €8nter panel,

specifrc or partic HI V=i nducéd

J &0 SThe left (0.1 pl
oL R Yl B oty e 01

treghe VsloW ekdtafle dMbRr Gl blge-sthhitng(calts $ncséwmoess in a dose-
and Ee%%r( AE)' hescase of H V-infected THP-1 cells

respo(nEivg %@m&A)mh tHRMSS of edricespaed Hig- 1t 9. 66215, HRH- 1, NP
c-YES were particularly effective at repr odu0| bl y
| ni‘hl Bict 2AGhbivY, e Alubreadence mierbcop® @G0 pAagdn M3-2 cells (human T cell
/gU82004/ 011988 Figure 4 shows inhibition of HYV
leukeﬂﬁlé @dbtine) Effividntly Mpadedc stiths ai Ffl&ctaggedyiphpsphpipdiggnigate ymorpholino

t he conti nued presence (10 of the src fam
oligonmdni(BMCHr ’[lh921g tpamel ﬁ@ﬂ% nt'\r/gl cells (treated EP IW1th3{1t lﬁiermg).

e L o Rl SRR o
oligo%%ﬁ&qﬁ{y %glrﬁée&%lﬁ%p resEec J[%&?%lﬁfl{he X;—ﬁ(/l szzhovvs tinme.
ors ps4 gag
P et LR e Ao Bl DR 01 fected THY-
I A
1 Ceﬁ%ﬁﬁ’&\zpf Skecl l‘r?&r #ﬁf‘%dlpanzytl&ﬁm&\g%ﬁ@a% %&?Sclz a’ggea%:/l'l\)”l P24 ELISA
assa\% giéll{o?sv?ﬁ\/gﬁ?mggg ?f&d%gtl&ﬁan pgBll |a¥o eat ?fbxw)ﬂﬁ BMRM#eated HIV-

rom Dharmacon, Lafayette, Ti me
infeR@B THPH @EId. OThd X-BHOERRA Qfel W@s corresponding to HMG20, HRH-1, NP

and c-YES were particularly effective at reproducibly inhibiting HIV replication.

Figure 3B illustrates curves showing inhibition of HIV replication in HIV-infected MT-2
cells by PMOs specific for particular HIV-induced cellular genes. The HIV-1 P24 ELISA assay
monitors HIV p24 gag production (in pg/ml along the Y-axis) by PMO-treated HIV-infected
MT-2 cells. The X-axis shows time. As in the case of HIV-infected THP-1 cells (Figure 3A),
PMOs corresponding to HMG20, HRH-1, NP and c-YES were particularly effective at

reproducibly inhibiting HIV replication.

-16 -



10

15

20

25

10 axis, and optical density at 450 nm (a neasure of
p24 production as described herein) is plotted on the
wW@-20051030143he ri ght panel shows a Western bl ot Baalugs08/011988
of a SDS- PAGE gel, using antibodies to c-Yes and
paxillin (as a cellular control). For this analysis,
g/ cal i1t dtionGn YEF 5@ iififeeted with HIV 89.6
'Li:hﬂ%ﬂg( rélhg‘ﬁ’t mstltl})gﬁgﬁw%ﬁdpr%ﬁegat ive control; second
in thé Q:Bﬁtlmfeﬁ §n@0t10 IVRREFBE tsh® TarhBRdéndse Qﬁhl&ntor PP2 (4-Amino-5-(4-
(oligofectamne; third lane fromright), or |eft

chlon%ﬂ‘fe ?ﬂe@-bu%)pﬁh@olo{ﬁméﬂ]}ﬁ}ﬁ‘tmlﬁmeb efPSpand ISP, cdFregpemsl to inactive
t panel) shows testing of conpounds that inhibit
analogaéﬂddz’ahﬁﬁi chargletsspcetigely. e X-aiRHhows-tives ) TheodIV-1 P24 ELISA assay
anti-H 'V activity and toxicity. As el sewhere herej
monifo24 HIM ¢ @ag gyedweive (iupetnlt songdbe r\éam}wpihéd‘t?éltov% freated HIV-
in HV-infected cells treated with various test
infeced iBi2natdls. The SFK i nhibitor PP2 resulted in

Sz v 0i eshiy AR rmalssigs i S Se LSy '&6‘3‘ RTIV replication.

The ég%gélﬁﬁ oW ﬁ%f %@ﬁ%&&ﬁ%&%ﬁ%ﬁ%%ﬁhl%@%e fﬁtﬂ ce?l treated with siRNA

ot FUETR AL A, A0 RO AR Bl on o
. d t T :

axis, gg%%ﬁtg%au ﬁ% Ia:‘;] ﬂg@ g.l:r}ng riu%%ﬂe Jfﬁﬁg[?g 124; h(g:] gféslégb@d‘ﬂerem) is plotted

on t}{e q&fs' e r@ﬁ gﬁﬁ%ln%'w@hé hWéété?ﬂ bt khatysieBF iaCSDBPNGE gel, using

inthe i 2 cells. 25 Figure 8A shows

antib%%fég td I?:eYésC tnd @HShll}h kdsnagelhilahbdittod). BB2 this analysis, Huh7 cells were
- Am no- 5- (4- chl or ophenyl ) -
transfectdd- Withy l:-)mfs?%i)ﬁ@ [sTRMA dlrigyttmant dame) mBB Hinbgative control; second lane
accumul ation of infectious WNV in cell culture
from Sy, nadefetion( fbagerE)éﬁMPLcﬂﬁgbfectmhmw) thirfi lgue SosBighth owdett untreated
the effect of PP2 in inhibiting accunul ation of
(no tranbfectin;deftmostdare).wi thin infected cells. SKN-MC ceI I s
were infected wwth WNV as above. Infectjous virus
soFightes (left paw) sSto0sy lesomsd Papowssbay @k@%‘sﬁhdﬁﬁ?é iqrgets (e.g, NP,

was neasured by plaque assay. on Ve el ls.
HRHlop e asp Freetiddiva SHBB S0 STt AR EFGNTGE RSB ISA assays were

st b A 25 DU sk S0 O LBt i
SFK‘%@?E%‘(?%? %‘EE}?%NRK%%’%W 7 i oiflbd of glgyfmhﬁm%%t Phbe h@s use of XTT
resplgf,ttonfaglsﬁyI S%SS r{@%ﬁ{i ?0){91 | VI s { Ratind gh@i doh®&ht@fion of doxepin,

I nase revente mat ur ati on
the Bfn %H&s\/\\b&e EOP{Ochedt 'fhe(dro?lf:érﬁﬁlhsgs ®eqt he presence of
endo resistant E-protein). shown el sewhere

heFgiufs 7 ishdwditiat eatobntSHKIRG tnfe.utetcyMTe% a¢lisewlith AZ{Thand PP2 resulted in
i nhibition of the production of infectious W\V, and
redutéd Byieytih ifoitatibhorTreamenis wih AZTkad PPRasryiedtip sybstentially reduced

sync?fila EfollilatEl;)rﬁ) rrgttl:cltlrrllgtu?h1§ ?1051 -of HIV replication within the infected MT-2 cells.

Figure 8A shows that the scr family kinase inhibitor PP2 (4-Amino-5-(4-chlorophenyl)-
7-(t-butyl)pyrazolo[3,4-d]pyrimidine) inhibits accumulation of infectious WNV in cell culture
supernatants (see EXAMPLE I, below).

Figure 8B (shows the effect of PP2 in inhibiting accumulation of infectious virus within

infected cells. SKN-MC cells were infected with WNV as above. Infectious virus in soluble

—~
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ER conpartnents of the secretory pathway (reflected by
the presence of endo Hresistant 10 protein) is
wonpeined3 wher eby inhibition of SFK activity PCKeIS004/011988
results in inhibition of the production of infectious
virus. Figure 9A shows reduction of c-yes nRNA in '
Iysatd WA SHAGHRA Blupiaqeelabsyi dh Vempodie Bampley ogere spdected ¢ hours pos
SiRNA. 1 g total cell u?]ar RNA was used for
additigH R FeEPPY Eor T bRORd Mthotiry/ gt aqubgort oftfreshPPRdblck bas).
Figure 9B shows WAV in siRNA treated cultures. Culture
s (Figure 8Cashbwh tlemldvels bf SENVSRNArvaitish énfeesed JKRNME galls did not change
. SpeCIf_I.C si RNAs (above) were harvested 24 hpi and
with PP2 addlitiera SWREIRNA quintitieewereswymakizedde §-actp valuesi gur e

matutatine of g W Brigetih o Qestachb e reseaos ol igsay: Gprotein). As
showt i‘égs'@%v_ggr'é Borin inhib Dot R A By SR EL I Y ihiRbn of the production of
S ANE S STEGR A Pl 1B o o
. QTGRS Y408 EARREI e NS of 1

o Ry BL AP} bAEHRGE LB, S SRt i niion of e

mné%%%h%$h§baﬁhsvﬁﬁgpus times (hours) post-infection with
apanese encephalitis virus (JEV; filled dianond

syIeleDA sDdEtredidtiion off ty@s (RBWA irf irbhsbebtesiidalieeadls i oispynse to c-yes
and nock infection (light triangles). Expression

specifia| SUBNAQr Riggiovt eellelbaRNAe wae usricior qomtitaive, REPGR with 3-yes specific
shows the effect of tyrosine kinase inhibitors on WV

priméllY 1999) infection in a -18 WO 2005/010143
PCT/ US2004/ 011988  human hepat ocel | ul ar
caFighmcihsuters Vo ée BIRNA featedigntures| Culfuresppgipgagtyfiom Huh7 cells
shows the effect of src famly tyrpsin j

ST b s IPRS STRVASSGIOVE Pl REHETSH kRPNRAT i measured by
neurobl astonma_cells. Figure 15 shows the anpunt of

plaqpaassaicet VerP&F!linf ecti ous WAV after SFK inhibitor 5

| tgf( lﬁ\w‘/’f? %Néﬁlq”vzﬁ -“?%%ec s PR3 2B BB THRes at any one
time pomt post- Vinfection.

Figure 11 shows a classification by function of genes up-regulated at 15 h post-infection
(hpi) in West Nile Virus cells (strain NY1999).

Figures 12A and 12B show plots of the observed relative gene expression, for exemplary
up-regulated genes (c-Yes, “A”; ribosomal protein S6 kinase, “B”; Rho GTPase activating
protein 5, “C”; and CD46, “D”); that is, gene expression that was upreguiated at 15 hpi
according to the spotted array experiment described herein was confirmed by this RT-PCR
analysis, at various times (hours) post-infection with Japanese encephalitis virus (JEV; filled
diamond symbols), West Nile virus (WNV; filled square symbols) and mock infection (light
triangles). Expression values are given relative to mock controls.

Figure 13 shows the effect of tyrosine kinase inhibitors on WNV (N'Y1999) infection in a
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Figure 17 shows that C-yes-specific siRNA inhibits WW
replication in Huh7 cells. 10 DETAI LED DESCRI PTI ON OF
WO RB)SIONMENTI ON 1. Identification of H V-regul aPetd/uS2mes11988
and Pat hways Validation of sane as Therapeutic
Targets, and Provision of Therapeutic Mdul ators; and
humah hepdtS@itiiaf t&Bibaa-dkived aall ihe Ghubh7eglid)at ed, and
flavivirus-related virus-regul ated Genes 15 and
Paifueyis Mivstaki effecolof sanmgamiy Tyresiapdundse (PEKQankibitors on WNV
and Provision of Therapeutic Mdul ators The present
(NY 1bp¥einfdction ilsSENAE reucobdastamatadisoar rays and gene
expression profiling, alon wi th antisense
olFigwautd ebowsighe RIUOUDA ST gﬂéﬁﬁ@fﬂb’@r(@ﬁm)ls néNYoddter SFK inhibitor

anti body, and small nolecule nodulators to identify
treatnagnd iy QK NfMliCecellier apeut i cal |y useful gene targets that

are 20 requl ated upon vi_r.al :

radér peventy vhows o otV BRA R gne PP Reatment in

West Nile virus (WNV), Japanese encephalitis V|rus
SKNMEWplls-st . Louis encephalitis (SLE), yellow fever

apd ye_ RN repBfion in Huh7 cell

{1Egs117 ceovEa: E e BY SRYA it JeRM repROfiop iy Hut? el

(HCV) that is closely related to flaviviruses))

infection, replication, maturation or progression. 25

The present invention provides new classes of drugs to

conmbat, e.gDEPAIED DESGRIBALIN QRHE RDIVENTION v)

i nf ectl on thr ou%h e i dent i |cat| 0 f & Velvﬁl?c[agigh of same as
Lcel | ifigad] te e,mﬁ' e rIT e

cel | $hepeyt dP 0 ?fal?uc.u. ul Oréh?%ugh

gene

and (:I‘d[ dc‘ Vlms-legulated Genes

techmm‘rsh Vahdatwn Hoﬁ/ sméih%amgé% ojs. fp¢ Provision of
r ead dlikrapd@icRdodulatoagivances in m croarray technol ogy
have made possible the analysis of global gene

fre33|on patterns in cells in response to

lae-presgmt 1I}Vﬁg‘11%p§§§ npEleic; aﬁfde@{qr%'ra s ad 8RS evxlp%%glon profiling, along
2005/ 010143 P 20 0119 f
L e e

mOIeﬁPet &%ﬁ és go ‘?’i?nt?igran kéﬁ?ét@ %%é’ué QIH ?Sﬁfﬁh—l{ %érna ettargets that are
regulrc%gedl 1ﬁn’on Qergs reB8lir@Rs, Rheh a8 e @lcyakiud HIVE flaviviruses (e.g.,

onsequences of a dynam c HV infection.
Irhgéxw , JbabSQERhEHBRRHNVArANAEY RIS, IUdiis érteplplitisl(SLE), yellow
Wesﬁklgg'g to ex n% t he e%}ﬁcts of 5 retroviruses (e.g
fevelH(IﬁQs ﬁ'&fﬂ\a)Vén‘dl Deies feved vidua(DEN)) and beivizds-wdlated eErusm (e.g., hepatitis
ar ‘gene expressi on
C virus (HCV) that is closely related to flaviviruses)) infection, replication, maturation or

progression.

The present invention provides new classes of drugs to combat, e.g., human
immunodeficiency virus (HIV) infection through the identification of novel target cellular genes
essential for HIV replication in human cells. Cellular drug targets were identified through gene
expression profiling of viral-infected cells, and validated using target-specific gene silencing
techniques with, e.g., HIV replication assays as the readout.

Recent advances in microarray technology have made possible the analysis of global

gene expression patterns in cells in response to viral infection, including HIV infection.
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has yet to be perforned. For exanple, only two studies
publ i shed to date have anal yzed acute infection by
woeplsiaat4d on conpetent H 'V (CGeiss, G K. et al PCT/US2004/011988
Virol ogy 266:8-16, 2000; and Corbeil, J. et al.,
Genonme Res 11:1198-204, 2001). Both studies utilized
= st ddi il | §io8 bEaFilheab ekhMine the consequences
Howeﬂ?@f&my #ﬁé@setsbdél;ééggﬂ%e&?gineixﬁgs (s%pr a) g(alnal yzed only 1
of exfrﬁgéiﬁgoﬂsﬂ Rbgintr2broAdna (M. 7 Rath@dSeRdadividubky in tangeawells, and are
e potential nunber of genes of interest was _ )
not aSRRShAEoN 8ehludingtitRemuaaconiplex geneqeneayf neiynaseiihmfection.
only 1500 genes (a cDNA microarray). The study by,
Ci pifitargly, al cdsprphasiveamatpsiseutdicien sell dinegtarexpining the effects of
6800 genes at 8 tine points over a 72-hour perjod. )
retroviBes (g e HIT V), ilamtiiuses ek Savivighs-rehated gipees Qiepfdlular gene expression
expression profiling on an extensjve _15 platform and1
has yeetoebespérémmiedg Foeeraaglet enly dwn sfudjes blighedyip gateghave analyzed acute
plurality of “validated virally- induced cellular )
infecgem &y sienlieativascomre e (AN (Seisse uKa@ 8ﬁar dé(?gng 285.8-16, 2000; and

nodul atjon of viral- ' ffects and phenagt :
Corbindgt ahodenmartes vi a2t 200D  Bekso sy PRERIMESEM T cell line
targets .cor p t Q. t hose. vi . ; int
and el GO BT {ngant TOR RN Y SRyt il té‘?’”"g%a.ﬁ%ﬁo@?yz Hme points
eV, SLE, . YFV, i 4 Enterest trained
o s 7 PR TP B A e et vos const
l tor 20 Bhe ohB 1504CHenét (RLDNN Bfitrodtay). The study by
by thé%?@ééﬁ%%ﬁ%ﬁ?ﬁ%%@ong& B{Jr ogr%glsi gn., or for .sucyrz
Corb¥ll bRl (s{r{mg A8 thz & bhthdve, kil 6500n@héd Arsstimeps@asesr a 72-hour
and phenot ypes. I nventive nodul ators of validated
peridgar gets are agents that act by inhibiting the
expressi on of such validated virally- induced cellular )
gEeTRS predyntriadetionguses hiphethsmichpy gene expyession iporfilofg on an extensive
MRNA from such validated virally-induced genes, or hy =
platfeiea)umidrgent Isdeniing ogthods taidentifyt gndoprovige racplpemtioy A validated” virally-
virally-induced 25 cellul ar gene products. | nv&?t Y

inducrsichellatiogenaiequenca Ayl pEASERH PLRETYRR B1SK[5H8R 8 Bifel-mediated
include, but are not limted to anti sense o

effects Aphegeivpe assorigtsdyrithsHIV and pibar weusss: Validy %‘gé‘éﬂﬁ% gets correspond
o ST, Boen 5B PR BT, wav, v
o B BEA B B 0L S AEPED i e
o s B O, A S, S uNQIGPOSAOEALLG, o for such vl

a ehid stgp&et sinketi dulators of
med%geglﬁ Icglﬁlﬂ %&ﬁ I%o &%S%?%%ébﬂd&ag‘% fect sﬁgﬁ dt§|fc))henotn ypelve moct

 BSSOCH AL E GrVabbht KT 458 MAfRGng fhe Vipresiombf sudnmalidated virally-
vali %%o A%éad. ng% 975: 1- 12,%?2002, i ncor porated herein by

indub8d SIRINGEDenesSBY heduistgebrprawintingiter ogresaipntof oiRiN4uesn such validated
were used herein, in conbination with H V- ) ) .
virally-induced genes, or by reducing the biological activity of corresponding virally-induced

cellular gene products. Inventive modulators of virally-induced cellular gene expression
include, but are not limited to antisénse molecules, siRNA agents, ribozymes, antibodies or
antibody fragments, proteins or polypeptides as well as small molecules.

Applicants have previously used gene expression profiling, and gene silencing methods

involving a KSHV-DMVEC model to identify and provide a plurality of ‘validated” KSHV
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5 infected nyeloid (e.g., THP-1) and T cell (e.g.,
Mr-2) lines, to identify and validate cellular genes
wanaaspatiasays useful in nmodul ating virus duri ngCThis2004/011988
conplete replication cycle of Human i nmunodeficiency
virus (HV-1; e.g., the dual-tropic (X4/R5) isolate
(Kap&tPs G%arca—rﬂé)-iﬁﬁﬁ&%nEell@%@?ﬁ&geéleﬁctfsb@h@VﬁatWN tbedit] as targets for
nodul ators of the expression of particular novel
modutoh ke v thodidtedl uffeds arl phichatype essectatedgeitls KSHE (see Moses, A. V.
sui tabl e agents for treating HV and H V-rel ated
et al. CBIMCBTY, AL0d oM pe2pR@i2t incHrperitdlsirein byontirancehs.
Li kewi se, such nucleic acid mcroarray techni ques were |
ussedh heclkeicnacid micomatran aechoiqued were Bsesdvihereiny s pemgaten with HIV-
human hepat ocel | ul ar carci noma-derived cell |ine 4Hulhj
infected Ithyoidr(d gSKNERAL) andUr edll fesg. oMl -2blines, te ddsngibnang yalidate cellular
and val idate cellular. genes and. pa hvva%s usef

genesrardupadhwayg usefivhin ModwatpmYIiSYTg Thn QOPPIT féﬂgﬁ!?%ljﬁ.ﬂ ¥flg of Human
s PSR IR0 T T e
EXANEHS | s Pelpd g e monfeHcidng Shasioh B fuBtheRR validated
Hlv-ﬁgﬂg{;ff %:eﬂﬂlzq;q &gg??%rgétl'a%\%ﬂ;@f% AR ﬁ'ﬁ';{'g\cf%{ﬁﬂgeﬁ?\f/ Sinfl (ITDRlated cancer

ency virus. erm"89. 6" or

and ﬁs’?ﬁli%ﬁ%?dg%oﬂ%%@n‘%ig?ﬁé0| ate 89.6 of HV. The term

ers to small interfering RNA as
' SIIAEQ\%Q’Q, dubh hf@eidakid(SReoar@y Gechniduss whatesd héreldfh @bhination with
MThavet” et al., Pharnacol ogi cal Revi ews 55:629-648,
flaviARR3AnfaRd huflah/HepatdtelRilar cartinovid-@drived Cell 15O-(HiEbgells) and SKN-MC
2003; incorporated herein by reference). The term .
neuroYWkstaing edliss fo idehigfysardebdldaef cellhler getesrandquttivayd usefirthin modulating
T cell leukema cell line 25 MI-2. The term"THP-1
flavivield siaturefi@r snd eprogression.heThe tpresstio FNANMELES A Kbay) show that
nyel oid (nonocyte/ macrophage) cell 1ine derived from
moduaiatoas of ¢herenpresion of epiégular. novghaplidated ﬁavaﬁ@sﬂ%@%egﬁﬁﬂular gene

cells stably transfected with t .3-gal act posi dase
IARIPAL o S lodb A ER R S e S e
cells are productively infected with HYV, f3- -21 WO
2005/ 010143 PCT/ US2004/ 011988 gal act osi dase
DEFEYANONS on is induced by tat-transactivation and the
nunber of blue cells revealed by staining is a
me@héteemCHIVI éferstto tigr hunfdnantnamodéfRritcy(ane. f or mul a
bel ow) refers to 4-Am no-5-(4-chl orophenyl)-7-(t-
buTié Jepyr @2 61’ of SHIV 8P} méfrisdd &ﬁ@la(t@8%.6,0fté bi ochem
Cazl"ﬁela %gmqgim\?z’?gz § \ A?”nl%feeg ossln.rcl)ellllol%lte(%tzzlelrilnxér RNA as is known in the art (see

e.g.: U.S. Patent 6,506,559; Milhavet et al., Pharmacological Reviews 55:629-648, 2003; and
Gitlin et al., J. Virol. 77:7159-7165, 2003; incorporated herein by reference).

The term “MT-2 cells” refers cells of the art-recognized human T cell leukemia cell line
MT-2.

The term “THP-1 cells” refers cells of the art-recognized human human myeloid
(monocyte/macrophage) cell line derived from an acute monocytic leukemia.

“MAGI cells” are Hela CD4 cells stably transfected with the B-galactosidase gene under
the control of the HIV LTR. When MAGI cells are productively infected with HIV, p-
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5 acceptable salts thereof: CL NH2 N PP2 N NJ CH3 CH3
CH3 The term "PP3" refers to
wa-2e051n0k3 - phenyl pyrazol [ 3, 4- D] pyri m di ne ( PP3PCT/US2004/011988
(Cal bi ochem), a negative control for PP2, and salts
thereof: NH2Z N N \N N PP3 10 The term " SU6656"
galactoSid@deSextpession is induced by tat-transactivation and the number of blue cells revealed
(2-oxo-3-(4,5,6, 7-tetrahydro-| Hindol - 2-yl net hyl ene) - 2
by stairing th dunedsareldfvimdolte- 5- sul foni ¢ aci d di met hyl am de)
(see Blake et al., MI. Cell. Biol. 20:9018- 9027
Déthe 2000YPPEhd sphyfsimilagbeai) yrefse eist 4pfainosp(4-chlorophenyl)-7-(t-
thereof. The term "SU6657" refers to ologicall
butylYpgrazrte] B4-@pBinsidinet etg-aRphieshem; icaglag Doy PSRy Wdehysiologically
, 3- 15 di hydro- 1H i ndol e-5-sul fonic acid am de) (1d),
5 acceptable spdis thereder eof . The term "PP1" refers to
4- Am no- 5- (4- et hyl phenyl ) -7-(t-butyl)pyrazol o[ 3, 4-
-2 WD 2005/ 010143 PCT/ US2004/ 011988 d] pyri m di ne
(e.gr= tTrhom A. G Scientific, Inc.) The term"HVX0B"
is ysed i refergpce to the gene, cDNA, nRNA or
corraspondi ng protein sequences of honb sapi ens
hi gh- INty grup 20B (accessi on nunmber NM 006339,
and known fariant S (see SEQ ID NOg, | and 2). 5 The
term " HRK ig§ used in reference to the gene, CcDNA,
MRNA or c}a{l espongFng protein sequences of hono
sapi ens hisstam n¢ receptor Hl (accession nunbers NM
0086 60802, and known variants of both of

t hese) *(see SEQ ID NOS: 3, 4 and 5).
CHs

The term “PP3” refers to 4-amino-7-phenylpyrazol[3,4-D]pyrimidine (PP3)

A

(Calbiochem), anegative control for PP2, and salts thereof:

NH,»
AN
Sl
A
N N

PP3

10

The term “SU6656” refers to (2-oxo-3-(4,5,6,7-tetrahydro-1H—indol-2—ylmethylene)-2,3-
dihydro-1H—indole—5-sulfonic acid dimethylamide) (see Blake et al., Mol. Cell. Biol. 20:9018-
9027, Dec. 2000), and physiologically acceptable salts thereof.

The term “SU6657” refers to (2-oxo-3-(4,5,6,7—tetrahydro-1H-indol-2-y1methylene)—2,3-

15 dihydro-1H-indole-5-sulfonic acid amide) (Id), and salts thereof.
The term “PP1” refers to 4-Amino-5-(4-methylphenyl)-7-(t-butyl)pyrazolo[3,4-
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The term"NP" is used in reference to the gene, CcDNA,
MRNA or correspondi ng protein sequences of hono
weoeapismnel4nucl eosi de phosphoryl ase (accessi on neabaiS20d011988
000270, and 1o known variants) (see SEQ ID NOCS: 6 and
7). The term"YES" or "c-YES" or"YES |" is used in
dpyrfnGfiRE fAgE filot AR® BameficCBd, NRNA or correspondi ng
protei n sequences of hono sapiens v-yes-1 Yanaguchi )
S ghe e “HNGHB” is nsabmnefdans|toghe génac coN i, orRINGriserorresponding
NM 005433, and known variants) (see SEQ ID NOS:8 and
proteif)seqidncahef pbwasepiek Yigheuotitidgosp 120Batecesssier ymber NM_006339,
condi tions and di seases” or "H V-related (or
and knewt sieréahys) (saecBEQ IANQY:1@hddhses” refers to those
i1l nesses and conditions_ included in, b ot .
ndbesemn i FHRH1 st esgd tip refeeenepxto 1hy geng, 5@@& PENA L sgrresponding
case definition, as follows: Bacillar angi onat 0si sy
proteigaisanaficas PE /gno mﬁwﬁtm‘“@wgsw%ﬁ (irsSaioh Dubers NM_00861 and

BOOR et o v R A ey B pEIGD gt TRARL R R 9o

g;@gﬁ%ﬁ “N?r’ i dlgs?eéli% re] er%&?ent%itﬁ§ Igél% gBNtAP SLRRXK: or BErédfomling protein

a I 'severe)FPcervical carcinoma I'n

seque%lgésu of, %%;n\éi Siers AR .’sideieéll?f%‘glitldefglagé (accession number NM_000270, and

ccrdioldomycosi s, diss or ‘extrapul nonary;

knowgﬁ}g?%%%{eé)ggblmg%d?such as fever (38.5 O or

asting greater than 1 nonth; Cryptococcosis,
eXtHeaRMh FRERPor “c IBPt QSPBRItisosied in edferendectoi the geid, oBINA, mRNA
(greater than 1 nonth's duration); Cytonegal ovirus )
or colk&pasdng (bhegk selpdsnces WEr hosp| eprens ov-yewtie¥jmaguchi sarcoma 'viral
Cytonegal ovirus retinitis (wth |loss of vision); 25
oncofghe¢phriaphidugesstdnsungieaNdd; 005483 prad ksiowp|vexiantshisehPEQ ID NOS:8
ulcer(s) (greater than 1 nonth's duration); or
and Pronchitis, pneunonitis, or esophagitis; Hairy
| eukopl aki a, oral; Herpes zgster (shingles), . .
| s et “BATVE madietep vl ovts Cosh G agd Sibingy o Y -related (or
one der mat one; . Hi stop%?srm

mecigef KRB AT 5cHSaY OB P RO SERT BOBUPplif i, but ot
necessaRpnseans G TR SR Rios ARl B Tohovs: Bacillary
angicgtAP BB St Ens e PO B Seliciags ejophageals Candidiess
orop%%%ggét@g% ch GiaRGN] W GR ig%n,?@sistérﬂ,mﬁﬁ?t; oo ¥sponsive to

acterium av onpl ex or M kansasii,

thera?gsé&mcﬁfiﬂﬁ 1282 (RX6HERRUBNAE Yiervib GaRAfING! inifu; Cervical cancer,

berculosi's, any site (pul nonary or extrapul nonary);
invadWE LRSI A1 biH By &3sike Bisséhmiaate€ 8r Oxtrapnimienty;fCadtimienl sgmptoms,
di ssem nated or extrapul nonary; Peripheral neuropathy;
suchRg fatie€ (3.9 O badiemher Istitiggeeter, thpmi tath; £irlpto¢decosis, extrapulmonary;
conplicated by tubo-ovarian abscess; Pneunocystis . .
Cryptesporidiosispoheernio initestinBi(greaten iten Irmouthisaiyratiop); Sgitersegaleyirus disease
mul ti focal | eukoencephal opathy; Sal npnella ..
(other than liver, spleen, or nodes); Cytomegalovirus retinitis (with loss of vision);

Encephalopathy, HIV-related; Herpes simplex: chronic ulcer(s) (greater than 1 month's
duration); or bronchitis, pneumonitis, or esophagitis; Hairy leukoplakia, oral; Herpes zoster
(shingles), involving at least two distinct episodes or more than one dermatome; Histoplasmosis,
disseminated or extrapulmonary; Idiopathic thrombocytopenic purpura; Isosporiasis, chronic

intestinal (greater than 1 month's duration); Kaposi's sarcoma; Listeriosis; Lymphoma, Burkitt's
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septicem a, recurrent; Toxoplasnosis of brain; and
Wasting syndrone due to HI'V. The wunderlying prem se
woéanosthei4sise of these phrases in the present i RCZEMIS2ONE/011988

context is that the CD4+ T-Iynphocyte is the primary
target for HV infection because of the affinity of

(or eq%ﬁfﬁle‘fﬁ feits); 1§mphdmal AnbhMotastit daequibmleat termyeygiphoma, primary, of
-1 ynphocyt & coordi nates a nunber of inportant

brain; Mytubatiegine aviunmcomples or hdassabinshisseminateke okirapulinonary;
results in progressive inpairnent of the inmune .

Mycobas@ius enbeSuimise snysitet (pelnmeaty ed extrepelsopapy; Mygobacterium, other
i nfecti on have docunented a w de spectrum of @i“ sease

speciesamiuhEentfisdapesies, afggemipatad omesEIHbNERRTY; Rerinherd DPYRPFEY; Pelvic

life-threatening conditions characterized by severe . ..
inflanimateryodisdass iperitoplarkydf F%théﬁ?ﬁé}yttﬂ?ﬁ‘gt’?r@ni a?‘i’?%‘%f’sfgﬁg@ocysus carnu
preungBdREROR A BEWREH: PREIGEVERUpRET GbentphalbFdl; Saimonella

life-threatenin oppor t.uni sticqillne t
septicqBst FEFLEreRa TBRPEIF R PP, P Vot S fdue' GHIV. The
ercent age. of, CD4+. . T- : . Qfhat the CD4+
undedREHE BT oh g5y FE of sy EHERS R Y Presc it B S SRR iy he
TepQRRQLL UNG STILC ' £ beARSOb B @ity of the virus for the
T IYW%gvﬁgsnf%légb%}Ua?ﬁz(%ﬁfownﬁ%n /%or er eplication ltyaoddr ess
el e e @ish-t T9RSpRRGtd dobRBSRESa AGABE D M@pdart r@munologic
D4 g_rﬁg%g%iﬁﬂ?éﬁ'vgrﬁltgi on. Zgﬁ'ﬁr%e ?Ter m"WNV' refers to \I;\ést
functidnb, ¥ a8 of hdsb B cribhdhesuli p@iressivé iMpairebeiraf thoimmune
Japanese encephalitis virus, a flavivirus. The term
respons?- EStudied 6f the hatufHl histerytios HEV dafobadri have dogurhtated g iwidesspectrum of
The term "DEN' refers to Dengue, a flavivirus. The .
discateemanifostshihs, refginsrom aspmpwntatic defogfiintediferthragiening conditions
hepat ocel | ul ar carcinoma derived 25 cell |ine. The
charateerized KV immadnadsiicioncy: serjoas OpPATHBERIGdRicEiINs st RRNCerS. Other
cells. The term "SU6656" refers to . .
studi¢shays shawy a sEome asseaetionRrivesn the devsinpmeny phliferhreaioaing,

oppogeis T HRBOEHEIS SO TBEPP (B BISToLog: YOTan) gD gyt ehtage of CD4+
Dec. 2000). - 24 /030143, P 4]0 :

T- YRpRPRIG i PHRESHIadD LSt BRP TSI SR U0, HULF apdfegry o

oppogeé{)jg‘&% ﬂl@ﬁ%slre]s};/ }engtaelaéeie/ z{k' %r&ﬁé@%ﬁ%’tﬁgﬁf SN infectiBh 984/Br replication

e us e nonocyt e/ macr ophage

4 Litions aniilSesbes RcdtdiBRo MeShreddlt fiftkhtidd. ne

cell i
addfe&%ﬂa\%aa??’om an acute nonocytic | eukem'a. The cells
QTP fefln “WIFVE REBR1L0 WRPNiIeXHhlalflv@ndusf eat ures of
nonocytes, including but not limted to the ability to
di tfekantimy erckdt & Ipeiepbagphilitseine) 4 fafivirisowi ng
phorbol ester treatnment. They express C4
The term “SLE” refers to St. Louis encephalitis, a flavivirus.

The term “DEN” refers to Dengue, a flavivirus.

The term “Huh7” refers to the art-recognized human hepatocellular carcinoma derived
cell line.

The term “SKN-MC” refers to art-recognized neuroblastoma cells.

The term “SU6656” refers to (2-oxo-3-(4,5,6,7-tetrahydro-1H—indol—2-ylmethylene)-2,3—
dihydro-1H-indole-5-sulfonic acid dimethylamide) (see Blake et al., Mol. Cell. Biol. 20:9018-
9027, Dec. 2000).
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and H'V co-receptors, and are susceptible to HV
infection. THP-1 were chosen for this study because

woheos/oroise cl osely represent native PCT/US2004/011988
nonocyt e/ macr ophages than ot her avail abl e hunman
nyeloid cell lines (e.g., HL60, W37, KG1 or HEL

cells) (for review see Auwerx, J. 10 Experinentia

47:22-31, 1991, entitled "The human | eukem a cel |

| i Mbeloi@dBH lite madeluystemifaciettiedH roadeted eiects. HlaventigHpf-related

monocyt e- macr ophage differentiation"). THP-1 cells. arg "
therapensit liarbéte wetmidou@t%dthyethmwf thelgionpeieimagrorhags eelldine THP-17.

l'ine "MI-2" was_enployed in the present del system .
This i5ti Hwimas myeloidhpelh L 86l Yedh (FOTB A GRS MORORHI0 oyfeqat T cells grow in

cells grow in suspension and are. ver usceptible t 1
suspengonend Xt Bsny HviFL oL PPRCy e Briing HE ASpuhre o e ability to
st e e e R RB o8 ST RARGER Bl oo
and G-t ait g abed 30 R MEPRAAEL? e EXREEMd:n for this sudy

Bigl. Ch , . , _ - .
e
myelﬁi@?%ﬁq{nef {ep .flaggoﬁ{[]@' K6-1 b e Mid) Gé @b Rwiee Auwerd, Te

Sys the 89.6 strain. This is a dual 20
Expe;ﬁn@mi& 4§ 581375) 90|, ¥nislddaiThe hoBah léietnitadelli line¢ @HPH- nfaamtiti-facetted
cel I's utilizing ¢D4 and either the CXCR4 or the CCR5
moddi For 186 8P bf mbRoste-Anttvphageadiffsrefigiatipn’). MIHP)1 eabld are available
macr ophages (e.g., THP-1) are susceptible to
throughflec ATQC. by the sanme virus strain. H V-1 89.6 was
originally provided by the investigator who isokgied ..
anddditienally, éhei T eell ling “MT-Foway empleysdhinrthe orsertapods system. This is
al, J Virology 66:7517, 1992). Applicant’'s expanded bl
a humée TvaeH dise pgukenia enllline: Fismells grryy abtrsaeRsion Ay are Verg susceptible to
use 25 in the inventive %

scutEmigaioR i KLY of Fhepihlo s PSR PADALRGH SR yIfG gliggnucleotides.
In adfingh U 1A, DR B D e vy e Pt e R iRty apg reproducible
oI AR, 13- YR 152 Yt g ks, v
M- kBl R e ATDY TRRC B cnd RAPASL OREajcht Progra.

Vi 01y 18 3893 nus@PBRihe MR del 35t w30hé 89@14din.  This is a dual
PC?&%@%&%Z%%?&%ggggég%goé%g AZF p%%lished 07 Febrggry

tropi QRA/R SFHINNGhi £t méHning that MearbtifenacledtilizindN4 and either the CXCR4
m'croarrays, A practical approach; Oxford Press,

or tHXEORS coldbidpast. Kitngpbsth TLOAR; (eandVided) ani mmernpleageale.g., THP-1) are

Proc. Natl. Acad. Sci. USA 98:7140-7145, 2001; all of |
suscyitibld tairfedtivndsypthe sted s steirer BA¥el 26 avas) originel previded by the

be performed using commerci al lj{; avai | abl e arrays )
invegtezatpr, wikf fsplagadr and ehawcsziaed i1 SBERensid Qg@ma@éﬁeé% ¢t gl /. Virology

arrays) (Affymetrix, Santa (ara, CA, The Human .
66:7517, 1%9 ). Appl%z:ant’s expanded the virus by culturg n P]QM(fl And concentrated it for use
in the inventive system as described in EXAMPLE 2, herein below.

Identification of HIV-induced cellular genes using microarrays. Cellular genes involved

in HIV replication cycle were identified by using DNA microarrays to examine the differential

gene expression profiles of THP1 monocytes before and after HIV-infection. Such microarray

technology is well known in the art (see, e.g., Moses et al., J. Virol. 76:8383-8399, 2002; WO
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Genone U133 (HG U133) set, consists of two GeneChip(r)
arrays, and contains al nost 45,000 probe sets
woeprsggendsi ng nore than 39,000 transcripts der peeaStooani198s
approxi mately 33,000 wel | - substantiated human genes
(Affymetrix technical information). The set design
02/1083@SASEQUBRGRE 0B icdedaed F00am SadwBanke( ra)., dbEBTSchand (ed.), DNA
Ref Seq (1d). 10 Specifically, as described in detai
micrdandgy, MR Apprendi; Oxfout Pedss, Qxiferdnilnitedrikiagdom, 1999; and see
technol ogy was used for gene expression profiling of
Simntén\ét Bhf Rrot.ela. s@qadmcmrﬁf&g 83714657 14512081; al} @f which are igcorporated by
non-infected control cells, to identify cellular ggnes £ .
referao dereinpamk satobe perforagd | usingccasymencjally avalghle pripyrele- g, Allymetrix

U133KI5_&1 f?:%ld Lupciq r&ﬂgcﬁt fe}géeilnl}légé %a@&?@%ﬁ% ﬁgﬁ%g@%&? CA)I. The Human
Gonoipy L AR RO Cro Ratsi T ClaF Gt BPyATsl D@ nfi flmost 45,000

I ncreased transcrjpti | | . I AGERE L 000 well-
probe, i REp e oribar ir o) Rl Sl Al AR 3000 ve
2)..for. val i dati ' i LETR sdi@e@bh sequences
SUbStﬁ%tF%?/é h‘lgp%le%a%:é,((Rgtgﬁegﬁg?é&glgggslhl&nvo Ved in i avi %i fus 1
: T VanOENS | flavivirus-rel ated
Selecv{elgrfﬁjsmf}\eé\h%@, b\ E’e?ﬁi cat ie%ﬁﬂgycl es were identified
bY§¢é§ifﬁgll§,%rHe%edzig dR A @RIt FPSA NP LEXA ik, toueleic acid microarray
differential gene expression profiles of Huh7 cells
techrdBe9" RasAdd @bt Edne expression pfofitingaf. HWairifelaed Gryndfronized) THP1 cells,
therapeutic targets by gene silencing using o
relatige R nspatediedcd?iMol aclts, meidsify coliplongetss wWemse pxiupssion is regulated by
virus-regul ated or virus-induced gene sequences were .

HIV @ech of the PAE collainfegted antinferiech praniplp comapEons resplted in multiple probe
speci fi cgq(i:]ene si | enci ng usi ng, PMO (phgosphor qdi am dz;}t e . fecti
sets @ih imorertsed exresidng ordrmyst shevingragreaied FRreran i duplicate infections.

inhibition in combination with neasuring the .effects .
Approxinatel @%e%mtéﬁeqrﬁfgﬂeﬁi SPRSGTIPHER 1y %faﬂ%ﬁq wp afﬁ%%{%%%%omts across

of HV), M-2- or THP 1- replication :
o seapp e el X SPER O g WERBT e AP o AMPLE 3, berein

%gnes precluded progression of H 'V replication, as
beloWeasured by decreased production of H V-1 gag protein

P2 Eikewioh: Rolipd, Ralds v OlER 19 ERARR, (Al WYL UEY, YEV, DEN), and
ﬂaviffﬂé-}é%&?ﬁ{u% 1288 Héidfji bl@&%hyegcre@r #keUl@Atified by using such DNA

virus-regulated”or virus-induced gene sequences were
micto8RsithieganA® tMakirdabRil bhes dpestkion prafilgeos Huji7 cells before and after

speci fic gene silencing using si RNA nethods, and, in
viruRafdédiied! ar cases, use of small nol ecul e nodul ators.

Therapeutic utility. According to the present )

i NVelatom, ofsihelpeutantr fXObyrednaidcing using gene-specific PMO antisense

compounds. Particular virus-regulated or virus-induced gene sequences were identified as
validated therapeutic targets by specific gene silencing using PMO (phosphorodiamidate
morpholino Oligomers) antisense oligonucleotide inhibition in combination with measuring the
effects of such gene silencing using, for example (in the case of HIV), MT-2-, or THP1-HIV
replication assays (EXAMPLE 3, below). Silencing of particular target genes precluded
progression of HIV replication, as measured by decreased production of HIV-1 gag protein p24,

thus validating such genes as therapeutic intervention targets.
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5 gene silencing using, for exanple, the THP 1 and
Mr-2 systemwith HV 89.6 (or HV MN) not only
wonraesiodel4sal | dati on of therapeutically-signifi eants2004/011988
targets, but also provide g ene-specific nodul ators
of HI V-induced cellul ar gene expression that have o
t hetaamsally Coatiddlart yirusPdEEatell oF virex-amfuke] gérequancgs were identified
Sunmmerton, ‘et al., Antisense Nucleic Acid Drug Dev. i
as validB@d Terap O, tages bSuspeeificoger® Wddrcarg ugingi $RNde methods, and, in
Nucl eic Acid Drug Dev. 7:187-95, 1997) represent a
partictla sasegfust Of amall nebeylei medilatorsi sense drugs for
treating various diseases, including cancer,.  For .
exBhapipeytic Mibita éccaiding B theaprest JRYERPnSERMegnd PMO-mediated
91:1009-1018, 2002) denpnstrated that ora
gene aidimCHIZSISHE: quwxamp?s:, thpclHBE and V-5 FEstepa LY, 826 (og HIV MN) not

only %f%%é ¢ 2‘%@35 Z?fﬁfgﬁ%eﬁ%i@%gﬁiﬁﬁngﬁ%%@ B TRy g coc-pecific
modpah SV ahealEoEere cxpiosigh BHGFTE (FBuILRE iy, PMOs, for
AR Sy B S 8 AR 7, 157,
Sum?léxgcglegfg&%ﬁ@%@ﬁzs%g? W HIBEBicPDrAs Dk CLRGNDE CEbo) igthesent a class of

- i h&ea . | GARu84fiseadddDicl fdet.i For example,
mtK%F@%%%f%?E%$§%%?E§¥§§?%%_ 165,u206§? incgvggggfed

Arord€&el RY PRESIRBERI SiERves 911§09-1018, pP@intlemonstrated that oral
I nventi on provides therapeutic conpositions, and

admiAREROES of @Lmyetitiduiralt CAP3AR-specific RMQy. inhidited cviy; and CYP3A2
JEV, SLE, YFV, DEN and HCV) infection and/or ) o )

genele@Plebsian, irespectivaly rin satriiyer b iahiantissnsemechanisn of aqiignc ddkewise, Devi
cel lular gene expression (e.g., inhibition of the

G.R.eihrems i Quinioh inaMotesulsd Theranauics Ailddekf8g@Q@d) discusses treatment of
reduci ng or preventing the expression of nRNA from

prostate] dadesr edth/yarigns PMO thespguigesse®iS)or reduci ng t he

TR Ao e R
(see g S pafenf Sgbgggé‘gﬁﬁ‘%ﬁ{y‘%& o PRGASDIGHR el e 557629648, 2003;
o G 0 TS ST L R AP  e ,

7 SRS S5 B S o ot s
o 3 LN DT Y 00 SPSTIRACI ) tion st

repli%%?gé%bxgﬁg Hﬁﬁt&i{ifnil 68 vRA- Rt QPSRN YeRs Ofpiession (e.g., inhibition of

_ virally-inddced gene expression. -
the %%frttéésfbﬂl & vaTed vRAlySinanedd dénesmdutiag asrspefentinguthe expression of

H'V, W\V, JEV, SLE, YFV, DEN and HCV)-i nduced
mRG&! [fon@r vAIRRAGRd virally-induced genes, or reducing the biological activity of
corresponding virally-induced cellular gene products).
Additional embodiments provide screening assays for compounds useful to modulate
viral (e.g., HIV, WNV, JEV, SLE, YFV, DEN and HCV) infection, replication, maturation or
progression.

Further embodiments provide diagnostic or prognostic assays for viral (e.g., HIV, WNV,

JEV, SLE, YFV, DEN and HCV) infection, replication, maturation or progression.
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5 expression. Preferably, inventive nodul ators are
directed to one or nore validated virus-induced
woebdswhear3gene targets, the expression of whi CRCTAIS2004/011988

required, at least to some extent, for virus- nediated
effects on cellular proliferation and/or phenotype.
I nventive nodul ators include, but are not limted to,
anti sense nol ecul es, siRNA, ribozynes, antibodies or

PrefeftBd [RRHNVS LRSS CdpissRions. (0tilitelayd BRpicsidson Hectas |
as small 10 nolecules. Particular virus-induced gene
X5 BBS0AN JFONMbIAL-BIiscedS wehe aspgamenspditidutar embodiments provide
anti sense, siRNA and ribozynme nol ecul es, snal |

modul@becifl s (arzd ERE i DY, éEVaﬁHE,e‘pfFNoDEI\bambHﬁ?éf) -induced cellular gene
fragments thereof, are inhibitors of virus-induced

expregsioe Boofuratsls) iomentive mufdulaters Bieoditagteddp oBE OF wpayvaligpted virus-induced
protei ns encoded thereby. Preferably, i nvent ive

cellulantgese ksgetsthe crpressien of oyhigh it EwBEL.Rislest taseme sxgent, for virus-

to 35 15 nucl eoti des mlg/ﬁ that are targeted to a
medigfigd eHecs ar pellulen rseliiceation ap %Bﬁ?ﬂoﬁ’é’et o aviral-

: ﬁ%}l&ljggﬁg@g% u ;%gg ggéip%v\@?raf{fz n?céggp%géltgegﬁtﬁsefl € %ﬁo%c%ées siRNA,
ribo ﬁ]gs(?,l Se nceq na@%b%cgyn qg npso i 38{ Lﬂ o}{ﬁ%gﬁ égcﬁé Gfell as small

es c

mole?ﬂ%ser n%gxlqlézgsl qy ﬁcgegeggﬁé( kég\?fe%sﬂﬁ ReRIRREUT ﬁlch as gene-specific

sugar noletles or

antlsg[r%g {] gﬂ? Lig olefBeErsflafTh S8 ey, hﬁ@ﬂﬁ%oﬁﬁb@ﬁ&bﬁ&pe—bmdmg
e co ts thereof conprise af |east 10, at

fragrh&ﬁf%here%@ ar@tmljzzgz?&% of Kiruddindueas berlexpadssiogaseo2the bivlogical activity
east 25, and preferably | ess than about 35
of rg@ﬁﬁ%ﬁéﬁdethﬁglﬁsp| enmentary nucl eotides of, or hybridize
under stringent or highly stringent condl tions to at
| epgferaly, divehtiee nmdb@ise moledulse quendigonfeleotideheofgprbans 10 to 35
consisting of: SEQID NO1 (cDNA/ nRNA for HM320B,

nucldwides $apératis tit gire naigeted ttp egngdplcza@gi mglecaides comespoRgjag to a viral-
25 NM 006339, and known vari ants);

indu¢dd PeDeSequsDRi Yiowinf be apfssnse mml%wb}béﬁﬁéﬁloF&fﬁﬁﬂ%gQﬂt least one

receptor H, accessjon nunbers N and eN%os sntion include
viraldndickA GRS SPARANSHt PIETSCRIGt FPIRROUD %%‘é‘) %’E@af’ mvention 1

(cDNA/RNA for, NP, honbp.sapie osi de
ohgcpwe@%«éﬁsmgaénma@ge@g?weﬁp deoRE5s05: agarnpgfntermucteoside

Varl a%‘gifgg%f%ir?dg’ggﬁ %fgrykl%ﬁgeé%guchl fg;r Zgﬁ:a viral
on&{ﬁg antl%gns%glgglﬁés()% %Nﬁﬁéd‘@@%%% 138&%1‘186 at least 10, at least

accessi on nu 05433, and known

15 Xtafeﬁﬁnf’f’)at fRhst! 50, teﬁelegéé”@i SR Roabthes,efd preRirafigried than about 35
> Such ant’i sense ndl ecul es are PMO (phosphor odi am dat e

consIRItRR LI eBbitaR B otiREIES 8N 3§ biBIze atndes stringent or highly stringent

conditions to at least one of the nucleic acid sequences from the group consisting of: SEQ ID
NO:1 (cDNA/mRNA for HMG20B, homo sapiens high-mobility group 20B, accession number
NM_006339, and known variants); SEQ ID NO:3 and SEQ ID NO:5 (¢cDNA/mRNA for HRHI,
homo sapiens histamine receptor H1, accession numbers NM_00861 and BC060802, and known
variants of both of these); SEQ ID NO:6 (cDNA/mRNA for NP, homo sapiens nucleoside
phosphorylase, accession number NM_000270, and known variants); and SEQ ID NO:8

(cDNA/mRNA for YES1 (c-Yes), homo sapiens v-yes-1 Yamaguchi sarcoma viral oncogene
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Thus, the present invention includes nucleic acids
that hybridi ze under stringent 5 hybridization
woandioioans, as defined below, to all or a porPComsefo4/011988
the validated H V-induced cellular gene sequences
represented by the cDNA sequences of SEQ I D NOCS: 1, 3,
homotoe P aB¥siBn nBibeld WE1 ©05% 3 RNk SowiedrR@ts); ofhe the complements thereof.
f%ﬁidlZlng portion of the hybridizing nucleic acids '
Prefetadlyl %R ahfidénsd mdl@asds &6,PMO (phasghoidiamidateemstphbiino Oligomers)
at [east 20, at |east 22, at |east 25, at |east 30 or
antiseate heRstlesd nucl eotides in length. Preferably, the
hybri di zi ng portion of the hybridizing nucleic acid is )
atThle, leapresBivimantiom dscluddvnueltic| acids thavhybidire Jpder stringent
98% or at least 99% identical to the sequence of a .
hybrigiaatiom poratiticrs) apfdefines bERA, @qﬂ@rc%@oﬁmnsﬁdhpm%éé@ei,HIV-mduced
3, 5, 6 and 8, or to the conplenents t e
cellully pericciequangesigpteseniedby the B4 Reauepsss of ggq ﬁ%&?ﬁw Ly3i5n6 and 8, or

can be used, for exanple, as.an .jnyentj.ve therapeuti.c. .
the carmplamars théatoty (TheJY PrEE OB TR PR igiie PSRRI 4F typically a
probe, a priner . a .PCR i
least dpa@WG'éS(ti , gﬂEe/aBtr I’I’gragg??gg??,cat&?%%gﬁbgtg %%‘%tnée%lr” .a’taleast 30 or at least 35
Pr.ef er abl bridizati - ' | 108 o RRE: acid is at
et YL R MR T bl poRa gt o i
di 11, 00800 NAGL & o Pht 183000, sleatdddl kd theisSquence of a
least gg%’r %tslgaesg§gé), lfajthlé%rtrg??ll’ hgle?%%%?r’(gt ure or Tin, which i sq
i RLudMeLS Bf SEQIIPPROR1S306] 8taas 8 boro the complements
pom‘%‘??@é@%ﬂ%ﬁs ﬁ%l ting tgrrper ature is used to
there@gf i ne the required stringency conditions. 20 For
sequences that are related and substantially identica
t oY hiediging Baclefoaddidy of thanypd desatibabhereint cansbeussed.ufor tegample, as an
first establish the | owest tenperature at which only .
invettbrDthogpesic inybulati odtion-indisad gené LRPEsIHLtd elgning probe, a primer
concentration of salt (e.g., SSC or SSPE). Then, .
(e.g.2%S RERN@rintdnat ol % iagnastichiand/oF caagiestipnpigbg ¢ primer.  Preferably,
decrease in the Tin, the tenperature of tPe final SNer strinoent
hybridizatioh ef Fptolizanucleqtisle Drelcio) omioledc pad §RERc4R & Wgﬁk}‘l er strnget
(for example, if sequences having > 95% 25 ident|
condhcrt, SHalhr G b CHSRTRR TN 2ot % Wi B mperte o
Is.decreased by 50 . |n practice, .th ' . .
Tim, et B sisertiyot: W' Baop Fsquliy Soi ARRbDIR. This meling

Stringent .condition f | ai i nvol ve
terrAean A e e Toque 8BRS QRELR, | )
SOyt Qﬂ(gﬁc:eg"/&ﬁ[’%e ?élgtem' Afbsiaftifl1y2 Xdeneeh10tol HeeSPRbAY rather than
room tefiperat ure, or involve the art-recogni zed
i | yalsederlingr &adt: csMpligh ahe!1ywsd: I te@erture o dwhichnenly homologous
ldeng‘?f’d_‘étf %Sn_eé: -29 WO 2005/ 010143 PCT/.U52004/ 011988 .
hybritBRioR octuty Hither paidilat ddacamtionaf sait (3).,)SSES6 $8PE)2 Chen, assuming
or the art-recogni zed equi val ent thereof. The )
that 096 IR En®fesald in £ APC elotreadei inrthat, tentserpataiire of ahe final wash in
be varied to achieve the optiml |evel ) . .
the hybridization reaction is reduced accordingly (for example, if sequences having > 95%

identity with the probe are sought, the final wash temperature is decreased by 5°C). In practice,
the change in Tm can be between 0.5°C and 1.5°C per 1% mismatch.

Stringent conditions, as defined herein, involve hybridizing at 68°C in 5x SSC/5x
Denhardt’s solution/1.0% SDS, and washing in 0.2x SSC/0.1% SDS at room temperature, or

involve the art-recognized equivalent thereof. Moderately stringent conditions, as defined
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of identity between the probe and the target nucleic
acid. CGuidance regarding such conditions is available
wonodsheoiast , for exanple, by Sanbrook et al., POBRS2004/011988
Mol ecul ar Cl oning, A Laboratory 5 Manual, Cold Spring
Har bor Press, N.Y.; and Ausubel et al. (eds.), 1995,
hereugﬁﬁ{/&% 11%1\?&119% Q\Ja§hlh§‘ in M?'S%@Jz!ltafT@' 6 9@ Yart-fed @dtizaly éRiyvadent thereof.
Uni t 10. Anti sense noi ecul es
The Iﬂ&ﬁﬁ&él@ Rifgale @Gmfehﬁﬁloﬂ anldad@berkifir® carfbe V& dsitto 20hico¢ thztoptimal level
| east 25, and preferably I ess than about 35
of id€RIRE BEwety theqRol @idehé aryet mucleratcid eSuidénceaegdrgingisuélr eonditions is
under stringent conditions to at |east one of the
availsble ieile atifor seamgacles Shmbrmokh alyy 3999, ddokstwat Rtpnig, ¥oLaboratory
SEQ ID NOCS: 1, 3, 5 6 and 8, and conpl enents thereof.
Mamial,e€ el fixiring Harbor Bresd, 96 ¥s endoiusebeless al. deds JpIEP>, Current Protocols in
anti sense nol ecul es. Preferred representatlve

Molegwlpi Bishegy, thohe dileys% Seas. - SviaBaitHeli n  as: SEQ ID
&tﬁseé%%oggs p éccgag%g%isteg?gé%&f igtoggl% _—ole::ga;s’; ZQ,gc%%ggast 25, and
e 4y 5 LR o TOSROMAS it oE5F W
iSSP, 550, RSB BB 5R oy coniin o
SEQ ?BtNégglﬁt%a?DVeaﬁ&' I8€§nd E&ﬁﬂle&?ﬁﬁ tﬁérg&erﬂlafe}‘abl such antisense molecules

epr es e antisense ecul es are provi'ded herein

are PREO IRl m%%ch@ PRferick reﬁ%erﬁﬂ@ve]@mlsé}ﬁg md)&sies are provided herein
antisense nol ecul es are preferably PMO anti sense

as: ol ecules. The invention further provides a ribozyme
capabl e of specifically cleaving at | east one RNA
S pSRQTDANOA OHVG20HMBAO) , NP-caodcag¥ESctagdtgatctceggg-3’;
phar maceuti cal conposition conprising the ribozyne.
ThSEQADEXOildn al sdRIHbYi desS'sgupharphecapecaodatatargg-3’;
of virus-induced 25 expression, wherein
paSEQdDKM@iﬁbdulagﬁﬂs are i ¢bt@®F§965ﬁbﬁtécgit0tccat3
redu0|Egﬂthe expression of at ast one virus-induced
gePeQ IPQeidng or (cp¥ESent i ngy FEECEXEﬁ§§§FBﬁaBECﬁ§Hﬁcat3 and
fromat |east one {us i nduced ene or g 3’
bi%E@ép@gpqéttiVI@§R%) a§FgS ggspgagagﬂ ggaa éﬁé"

Pretfablid %étagﬁg%ﬁéﬁa%ﬁ%alet@EGL%W@E%%I'F%?S?CG esif o0, “rre,
NP, .
o eofe R S iEists 6Bl MR IR AT FG fthdeim oo sEQ D

NOSC@TH?Sf iﬁ'paﬁc.rl]z?é, ngﬁréﬁ&g ﬁnm%ﬂﬁ@ﬁlés Rl QY ERLEOPROSAsERS molecules.

The invention further provides a r1bozyme capable of specifically cleaving at least one

RNA specific to HMG20, HRHI, NP, and ¢c-YES, and a pharmaceutical composition comprising
the ribozyme.

The invention also provides small molecule modulators of virus-induced gene
expression, wherein particular modulators are inhibitors capable of reducing the expression of at
least one virus-induced gene, reducing or preventing the expression of mRNA from at least one
virus-induced gene, or reducing the biological activity of at least one virus-induced gene
product. Preferably, the virus-induced cellular gene is selected from the group consisting of

HMG20, HRH1, NP, and c-YES. Preferably, the virus-induced cellular gene is c-YES.
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nodul ators of virus (e.g., HYV, WV, JEV, SLE, YFV,
DEN and HCV)-i nduced gene expression (or nodul ators
wofhodsioadiagi cal activity of virus-induced gene pcoaisedog)11988
in a pharnmaceutically acceptable carrier or diluent.
5 Particul ar enbodi ments provide a pharnmaceuti cal
Co@pfgﬁésgﬁo%. f AriteP BhBbERAtsVhrbVRIe doRfPésidnd &Re comprise one or more
expressi on, conprising an antisense oligonucl eotide
mod @& i Vigis (&gt PRV WRENUEYNSLB, YRV IMENUNE HECVRimiuced gene expression
pharmaceutically acceptabie carrier or diluent.
(or THOUUAIE &FF Bloldtechl iastivitg ofpisbindieed @epe ipsodugisy in a pharmaceutically
therapeutically effective amount of an inhibitor of a
accepthble sarrigfloicdithepene product (e.g., protein) in a
pharmaceutically acceptable carrier. 10 In certain_ _ . .
enbartcuten embotineentso pposdet aophaswapitisals compostiomydelke inhibiting virus-
virus-induced gene product inhibitors, Preferably, the ..
inducddrgese ienphasseeh, gEMPTiSing Gn @ntisense eligenusleotide aecording to the mvention n
‘nucleic acid group consisting, of g&Q I D NCS: 1, 3, 5,
a migurerivitiga pharmageiseRy pscsARbIearis Or dE¥tespondi ng to
HMZ20, HRH1, NP, and c¢- YES, and conpinati.o t her eof
r eByydher ippeviged 5y a FPBROTIRR BIBRILTRE @B‘E‘Efﬁpeu%ﬂi}f g&?“}%/ ¢ ggmount of an

inhil:g‘rggpjég Bgl\%}rﬁb\cé%g%gdugct g_eggngﬁcél ’in }\i'g?ltpiahn a _e@%%?l?lfa’cceptable carrier.
In c%r%i&)\%%&):cﬁi?r!;eﬁasﬂ IR 8&5&%&&‘3 aIE%Iiﬁﬁ%rs%g.st%' bR BRLSd gene product

ced gene in ris an antisense
inhiﬁn’ﬂéksg gplll Beratt§ Sk RirtRSdulcl & gﬁ@ﬁ%ﬂﬁ&% SelbBiBd Fdhl: IBOB6cleic acid group

(¥
ul'e or“the conplenment thereof conprises at |east

consﬂlsgg% SPSEHTD ROSOY, 325, EA1ISE 6Hd tHAbMEES therd6f, d6rrédponding to HMG20,
ybridi z&€s under 'stringent conditions to at |east one

HRIPf NPeadiueeS, aal Borbbigbiesit ebefeofnmetetigeloypr from the protein group
consisting of SEQID 20 NCs: 1, 3, 5, 6, and 8, and

consGBIAR o€ SBIY BD N@S$:2p4, 7 B9 earabdoyybisativins dimréafe paressponding to HMG20,
nol ecul es are PMO antisense nol ecul es. Preferably,

HRHI)&Pamid s&iSe raspbaivelyes conpri ses a nucleic acid

sequence selected fromthe group consisting of SEQ |D

NOB! particdar amprsifionaerabadiments,rhe witssriinducedyBens nBibiier tran antisense

the present invention provide nethods of . nodulatin
molegiafe, sind eing specifjoyempggmenisy the SEESCW\/‘PO%EN%% the comglement thereof
com%s @IF {ég&g?),d Q,?,re :26 ﬁg%{ g%lisg(gﬁige a}lélg{fggtcgcis?oﬁ,l grq‘lybridizes under stringent
vi.rus-infected cells. The i.nvention provide
condfisRiahiongee RE TispelaE bl SRR, BoRLbg off RiRgs o seo
NOS4, 555§, Yna RERp R robfl Ao slafie | dubh B2 SioloBliles are PMO

s n r'ej)f.].
S ’0r t1sSsues conpri si ng actlngt e

antis%ﬁ%éh Shoflculel S SpEReratly, thY Anfi@InS® nfotedtildOcorBpridel aVhudldid acid sequence
W an anti sense conpound or a ribozyne of about 10

i) BRI 0 i T D g 13 o el o

PCHdar3 Q10448 8Barticular embodiments of the present invention provide methods of

modulating virus (e.g., HIV, WNV, JEV, SLE, YFV, DEN and HCV)-induced gene expression or
biological activity of virus-induced gene products in virus-infected cells.

The invention provides a method of inhibiting the expression of virus (e.g., HIV, WNV,

JEV, SLE, YFV, DEN and HCV)-induced cellular genes in human cells or tissues comprising

contacting the cells or tissues in vivo (also ex vivo, or in vitro) with an antisense compound or a

ribozyme of about 10 to 35 nucleotides in length targeted to a nucleic acid molecule encoding a
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virus-induced gene product so that expression of the

human virus-induced gene product is inhibited.
weénefsmaiaBy, the virus-induced gene is sel ect eBCTUS2004/011988

the group consisting of: HMX0B (hono sapi ens

hi gh-nobil ity group 20B, accession nunber NMD06339,

iSSR0 3 g IR H02L 508, VAR sne rocc s
inhiBited dleéFé?éﬂﬂ?/,‘{Hé VR 31d0fe Rk lisoéeléc'fb%lsﬁam tw%&ng an‘%sistinﬁu\c}lf: HMG20B

sapi ens nucl'eosi de phosphoryl ase, accessi 0 er

(hoMB Qe Pns RIBH-kEWING o8k 20BSAccedth NEEFbet (NIOIDEBBP bk Bnown variants);
v-yes-1 Yamaguchi ~ sarcona viral oncogene honol og 1,

HRH¢ ?‘%Sﬁzb GapRKTaRtaniive QeRAt?, H BN ckRmitabdraNM) 00861 and BC060802,
conmbi nations thereof. Preferably, the antisense

and doispauvadian@ra YokliDef thiise); INTY @rvincosupadadi ucteosidé phosphorylase, accession
provi des a nethod of nodulating virus replication (or

nunit@r i MMe 000250, amdt kiostri omriants)prandr ¥E8il Qkprionsapdérissv-yes-1 Yamaguchi
conprising contacting the cells in vivo (also ex

saropmaovirad roncegeng thomjoleg {l h agaessiony anmbereNM 10054k eand known variants); or
compound or ribozyne of about 10 to 35 nucleotides in

combinpiions tharegbt Bisfarebly theentisersesomponpicuaP@hcodi ng a

A PSS RSB st LR Sction o
oSt G St e PSB85 v o s
vivo.?forv%nr .ldisifol) n\gﬂ!ﬁ ?aglpglsfgg%\%( Bléﬁsi‘e%geo Q?mﬁgﬁr&f %Irn a({z?mtehgf about 10 to 35

rnventron‘to p medl canen nodu ng virus

 cat | Cf ' . N
mlsBBHSAN AR ERftcd 8 ELACPscMIRARA O i gt sne procuc
so tNAtTetPred®oh 8f 8 hua@hn! WhALnMRLA YedP BrodAStdi AR and, for example, viral
enbodi nents provide a nethod of inhibiting virus
(e.g(, 811 reptcMioniBhhhibidd. 20 SLE, YFV, DEN and
HCV) -i nduced gene expression or encoded bi ol ogi ca
actThei inyentionapronigleddbi & el of a anodulatst 0f virus-induced gene expression
adm nistering to the cell an inhibitor of
accorilingsto tiduoesngemdo @mxrpare ss inoetlidaorentd ffoe moabideding virus replication (or
. _biological activity), and in a specific enbodi ment of
infegten, rraatheadon o eprograsaidn); girus-mediatesl et pradiferatiore and/pr virus-mediated
anti sense nol ecule. Preferably, the antisense nol ecul e
cellylar phenphype.ant i sense nol ecul e. Preferably, the

e oS S 7Bl S LSRR T L TER, v, ey
SLE:}Eﬁ:%OP?Eﬁ\é ag}-areﬁ?%-z .n(i].{cfe)crl] I_ﬁaely,cseo v %\s/i!j)%\e/?r %}E%?iteg %g\)}?)%iﬁg],\'activity in a
marfAi 4% BHGSdn %ﬁﬁuﬁéﬂ%bﬁg St.jo.oglei pelg.aﬁ u{%lil'l?n(fttor of virus-induced gene

conpri Siiig adm nisterrng to°-sai Subject, In a

expl%gé%ﬂsrgt%%fteh el Ybhigb LR st d(fg%@g .H%‘ﬁ knlea sge;&]ﬂ?&aﬂ%di&%n@& the method, the

ant | se O |gonucl ot S ective to

inhiBR&Cisfd @ddd Yehd B ZMtlsen! hoREulBaltreRfably, 384 8RfiRAse molecule is a
target nucleic acid 32

PMO antisense molecule. Preferably, the antisense molecules comprises a nucleic acid sequence

selected from the group consisting of SEQ ID NOS:10-13.

The invention also provides a method of inhibiting virus (e.g., HIV, WNV, JEV, SLE,
YFV, DEN and HCV)-induced gene expression in a subject, comprising administering to said
subject, in a pharmaceutically effective vehicle, an amount of an antisense oligonucleotide

which is effective to specifically hybridize to all or part of a selected target nucleic acid
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WD 2005/ 010143 PCT/ US2004/ 011988 sequence deri ved
fromsaid virus-induced gene. In preferred enbodi nents
wofhodshiel4set hod, the target-specific anti senseCT/US2004/011988
ol i gonucl eotide is selected fromthe group consisting
of SEQID NOS: 10, 11, 12 and 13. Preferably the
sequé?l'&t: 486 ezieerén %ﬁf‘eyﬂseﬁﬁh&ﬂs E€ Iﬁ gﬁéf@ﬂéd 88BSEments of this method, the

npoun |nvent|on urt provi des a net hod
tmgepﬁgkffﬁaﬁﬁt%née bHgorfiRleBtide i YeleWW, frdaVihe Sibup cOnMstikEN SEQ ID
-related conditions or disease, conprising
NOSadm ni sterinfg13.0 réfedbBl kN anfi®inke dligonudictides afre PMO antisense
virus-induced gene expression such that, for exanple,
conmhhﬁdmeoplastlc condition or virus- related di sease is
reduced in severity. As discussed in the EXAVMPLES
heTled imvbetiomfurthddptoviteala reethodiofieraingviowd @eg., HOV, WNV, JEV, SLE,
screeni ng assays for identification of conpounds
YFVuBRENuind BCW)delptetl conditions pndiseast.ospmprising ddsminigtering to a mammalian

contacting virus H YV, WAV, JEV, SLE. YFV,
cell anmommpru fmwglw% gengi PXPTESS{ass ucha fight forr@@él}??g ntge neoplastic
sing a suitable assay, expression of at |east one
condg&n, Q§ yiragrrelated, §1SP‘P§86%@§“C@e‘PISEYeéFY gene sequenc e and

de ? ?ﬂ‘gllﬁg%leme&l %X@L&&%ﬁg rléq bgllo?vgl aglgﬁf’ops eglqoplments provide
scree?lﬁ{gi a%?agfts %%r @gﬁlt# eegf) un%g %E‘etful tmg&ﬁﬁ)a}fe ?ﬂ&snl{n?echgﬁ‘t comprising:

Gena "expr essi on

contailcgﬁgw.tiﬂ‘ug 29 g.a%}ﬁfo WW?E:’V ugief Wi opimd %@H@\?—lﬁfeﬁted cells with a test

ef erabl y, ’expression of at st one

agentt %éagﬁhﬁ% l\fél 13- ihduresdsse! N%fe@ﬁoﬂ QT et 4L A6 Svaliflated virus-induced
éxpressi on respectlve R or expression of the

celluPr Cge%b rbeglﬁh‘i@geﬁind heeehvingPat@EeR ey test Agenatiniibias kaidnealidated gene
vali date irus-induced cellular gene sequence is

expr&siloagtRtve fo etioheelRINAcamactpd otithi the ssyagent evigrebymgents that inhibit
consi sting of HM®0, HRH , NP, and c-YES, and 20

said eglidatadaiehe agprtésioneayé 1c(antlﬁed as:@nspcamdfngseﬁﬂ t@EQdhdte viurs infection.
NCS: 1-9, and conbi nations thereof). Preferably agent S
t thefermlbiy,be)tpresalod of it ilehst e g@lt@t@xﬂr’@s@d‘&@ aiellular gene sequence is
further tested for the ability to nDduIate res ectlve

expressionfi |rmﬁe@tt\iethHﬁdPbPXerﬁ@Mnc(é%{]il%WOtew preederbie

cel lul ar roliferation, and/or vir ted ceIIuI
priwbr, feodees ohe ve}ﬁ 4 s nd i Eribto St ceniots is selected

fron| e 2§ DN fnd Blion sCopih gﬁcéﬁs'n% %ﬁﬁégﬁd}l&{}y NP, and ¢-YES, and
comfaln Ngcgr}tslgﬁﬁa f <e gbl (gn%t}]s{tlﬁg of gﬁ nll $ r%rﬁ é:%gf;aﬁgaﬁigﬁgeltgereoﬂ

Su?Pe g g%ﬁn!fbaﬁl'a{] Yiif Ssid \méuc' ioBk BYREQRRI AB fBth@ltested for the

Ieas |date virus-in I"'e cel'lular gene

abﬂ@ﬁqi;J eﬁ‘l%&ulat%n ﬁiesgeéﬂ%mvﬁh@ UniRBSH edndRorPEPcAR, WAfusth@diated cellular
east one validated gene is induced relative to

prolifQRtioH &ddPor vifu8 Gh&BatED 8 Tudr phiehdtgpe, bhietitidns oraisBasegnosi s
is, at least in part, afforded.
Further embodiments provide diagnostic or prognostic assays for viral (e.g., HIV, WNV,
JEV, SLE, YFV, DEN and HCV) infection, replication, maturation or progression, comprising:
obtaining a cell sample from a subject suspected of having virus; measuring expression of at
least one validated virus-inducible cellular gene sequence; and determining whether expression

of the at least one validated gene is induced relative to non-virus-infected control cells, whereby

a diagnosis is, at least in part, afforded.
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- 33 WD 2005/010143 PCT/ US2004/ 011988 Preferably,

the at | east one validated virus-inducible cellular
wagems/oiel4sel ected fromthe cDNA and protei n SegUems2004/011988

group consisting of HMX20, HRH1, NP, and c-YES, and

conbi nations thereof (i.e., consisting of SEQ ID

'\@fe}érgblé,aﬂﬁg.ag Rt BAd WaREdd RO liucibleeleBuRP gkne is selected from the

nmeasuri nyg said expression is of two or nore vali dated
cDNW HE - brBRUE isBl®enee! droll conSistifen ©f SEMEI; EHRHI, NP, and c-YES, and
Preferably, measurenent of said expression is by use
comBihatitbrBihdrbs Qi hpetsistin oFf SBQIBYNOBt1h9dmd combinations thereof).
Pol ynucl eoti des and expression vectors. Particul ar
enbadiraBp! Bedsutig d€id @Rpressidrais ef twg ot yotecyadidnied evirwg-itiugible cellular
sequence conprising a transcriptional initiation )
gener ggjuencean dPafsattyuemeasuremet difngpich eypression gl by eese of high-throughput
gene-specific anti sense oligonucl eotide at |east 10,
micrbscraylimethads. 22 or 25 10 nucl eotides in length, and a
recombi nant vector conprising this.polynuclegotide . .
(ePgbﬂudﬁtﬁi@sglndnexpv@g;l%m‘)e?mm-efpéﬁ&’g‘ﬁaf?/emwuﬁﬁﬁt? Japdde an isolated
ol i gonucl eotide of said pol ynucl eoti.de conpr.i ses .a
polygee]tificenith @ SarERser CHTRINE & TaRFTRUARH SR ROR Fogishypdh 2 sequence

:10-13. .Preferably,.the transcripti [, initiatign
encolg R e bt PR S DR GOABI B0y ¥ A0 22025
ol lLlzor.pol.ll-specifi ' : f o
oo 3L < SRR S R Bl A RUAERbige (. vposion
d C JHEA Rle HEARRL iy ddegeotiay @BibALks a sequence
Vectlé@-eLﬂa?‘f@%%?%%%#ﬁ%@%“&%&%ﬁﬁ%&of hybr Sy oot Ehmb 1
. n§ §hd- L? Yonsi¥Me HENEQSHE, NOENM0-BEN Peéfdrably, the transcriptional
Sele%@ ngucegglo enqe):nSDNAgor Rl\lg,S referred to her eiyn as
initihthh rdB608 'a BERbNPIUEhSERLIVER: ehptesiell gaamalatian i Iileedpol Il-specific
not be 100% 20 conplenentary to the target
proriékl brig hgitpré@oteds | ong as specific hybridization is
achi eved. The degree of hybridization to be achieved
is that which interferes with the normal function of
the target polynucleotide, be it transcription,
jti } ofe Al gdonycleptide M #plSerent ary sequence, or
bi ndi ng w th anot her bi ol ogi cal conpgnent sych as e
pr Snckided Withiarfhe Seenseololbp JRYRREPR §FS bagomicleetidis ‘ﬁ’@a@e of hybridizing

f d_PMO._ant i I - : ;
Wit G FIVT PORV SV eSE o ki DEE b doy S inget hiechRia or A,
! B T TG, I g et ot e 100
compfiRegtsy o iicHabel hEWRIABGIARN: fink S UWEHEOh Dl RkioR 10U Ehieved. The

degitB F&f%ﬁ{hﬁﬁﬁa@oﬁa deserdhada e st Whichgteiefest With the normal function of the
ol'i gonucleot1 de

target polynucleotide, be it transcription, translation, pairing with a complementary sequence, or

binding with another biological component such as a protein. An antisense oligonucleotide,
including a preferred PMO antisense oligonucleotide, can interfere with DNA replication and
transcription, and it can interfere with RNA translocation, translation, splicing, and catalytic
activity.

The invention includes within its scope any oligonucleotide of about 10 to about 35
nucleotides in length, including variations as described herein, wherein the oligonucleotide

hybridizes to a virus-induced target sequence, including DNA or mRNA, such that an effect on
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hybri di zes to a virus-induced target sequence,
i ncl udi ng DNA or nRNA, such that an effect on -34 WO
waQ05/00d83143 PCT/ US2004/ 011988 t he normal funcPComsefo4/011988
t he pol ynucl eotide is achieved. The oligonucl eotide
can be, for exanple, 10, 15, 17, 20, 22, 23, 25, 30
' 0 . .
the ntgﬁxéa‘;lgf%%u‘ﬂﬁln%‘ffﬂ'é%ﬁ(lﬁy Lﬂ:léo%ﬁg'i{achgvb@. THE bR L RBtiAEAESe, for example,

nuc es are also contenplated within the
10, 5caRe20f 23 he3 presens: 3nvnadkbides idNendBY ORFonueledtldselarger than 35
correspond in length to a conplete target cDNA (i.e.,

nucldWBiY afeedlde Néitendilate® ithib the gbpd ofinhe Qressnfb&tvantioml and may for
portion thereof. Antisense oligonucleotides. As
exanfhds Cdorfessbnabian esngfhr &f erdoatblanttigen sBNAD (e uindEN 4) sequence, or to a
represented by SEQ I D NOS: 10-13, and conbi nati ons
signifibart @o ubsEnsinipetornthereepr esent at i ve preferred
anti sense conpounds useful in the invention are 10
based on SEQ ID NCS: 1, 3, 5, 6, 8 and 10-13, and
i ncl ude ol i gonucl eotides cont ai ning nndifiiﬂ .
badRrisnees ofgonsiotidesur 1S iIptEPAd ALEYSI Prefaric) yisgnse molecules are

reprostRIGRLY SEQI TN NG b SR GP Ao PTetho backbone. - and
baCREBHIES Obrar Vet Frah SRS e ROy AstlE i e pvention are

e ARSI B 002 DA OO i i

backgﬁrgegg?g;?&g-ﬁétﬁﬁbhnt%ﬂ%ﬂ@&li&‘eyllﬁﬁk‘a QoL iRShESotide8! Bing modified

0] onates I nc udlng

backﬂﬁﬁégyihaheé RRRE L@ Ring3a pRbYHARCABROBPIAE NHAkIESona and those that do not
chiral phosphonat es,” phosphi nates, phosphoroamni dates

haveQf pHoS stdhdniteabREborenc! udi ng 3' -am no
phosphoroam date and am noal kyl phosphor oam dat es, and
phpsifidresdodingudiifitall e olipsrclzbotide datldemes s iGduls) ph@gphorothioates  or
t hi ophosphor oam dat es, phosphoram dot hi oat es, )
phosphoroditkiphteh ahirab miibsshorothioates.o ahksphphitssistrotanil e slkgl phosphotriesters,
and bor anophosphates having normal 3'-5" 1|inkages, . )
amir@alkgiphosphotdesteanal ogethyt t Bede, ofhed t Hded haphosphonates  including
inverted polarity wherein the adjacent. pairs of .
methylptosphinaes, uiralkyleRc PiQsRepatss. pindt Ghishl sphosphonates,  phosphinates,
phostpg?qggl_réc}aéesvgq(rls?p %ﬁﬁl}aola 2t i aﬁ%?-?—ﬁ%ﬁﬁﬁg 2 dﬁgrfglrn%e &%Isghoroamidate and
i PSSO SR 1 SuPRIRL Bl OGP cveomers w09
. 1.ncludi ng. t not Iim ' e, . honat
th101§1_ofsplbogcr)aong1rdg g’nose, Xylr%l{logg’lé%rgm é))"i:l@gﬁe]cgs?‘én 42 -0 r;cgtora]lgﬁylphosp onates,

iR lr 00 SOMTAPEAS D081 25T, 25"
analogs of these, and those having inverted polarity wherein the adjacent pairs of nucleoside
units are linked 3°-5" to0 5°-3" or 2°-5" to 5’-2". Various salts, mixed salts and free acid forms are
also included.

The antisense oligonucleotide may also comprise at least one ‘modiﬁed sugar moiety
selected from the group including, but not limited to arabinose, 2-fluoroarabinose, xylulose,
hexose and 2'-O-methyl sugar moieties.

The antisense oligonucleotide may comprise at least one modified base moiety which is

selected from the group including, but not limited to 5-fluorouracil, 5-bromouracil, 5-
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selected fromthe group including, but not limted to
5-fluorouracil, 5-bronouracil, 5- - 35 WD 2005/010143
wWOCHsWH2AB4/ 011988 chl orouracil, 5-iodouracil PCT/US2004/011988
hypoxant hi ne, xant hi ne, 4-acetyl cytosine,
5- (car boxyhydr oxyl net hyl ) uracil
T O; Felay! fthideh] LR - hydroxylmethyl
chlorRaEa %"?&‘18%% @gb%%ﬂé{mﬁlﬂ$ﬁ%95ﬂgwgfﬁlne, 5-(carboxyhydroxylmethyl)

- car’boxynmet uracil, i hydrouracil,
uraciP€t a5 @Bl ARL@SMLAMAASh IS -HiOGRIIRE,  S5-carboxymethylaminomethyluracil,
N6- i sopentenyl adeni ne, 1-nethyl guani ne, 1-
dihydFBhhaNl, iBResDElacks s%r}qﬂlieﬁﬁiﬁdj Yhiva) INGeisogenteaiytydkaiden -nethylguanine, 1-
2- met hyl guani ne, 3-nethyl cytosine, 5 5 nethyl cytosine,
methiBnRURNDPedimbtimeiimigy 2Anhedyladenine, 2-methylguanine, 3-methylcytosine, 5-
5- met hyl am nomet hyl uracil, 5- )
methyetfosixg,ani NMe6atiénihe,2- t Wroethalguhnine, 5-methylaminomethyluracil, 5-
bet a- D- mannosyl queosi ne, ) )
methbkyamsndrosthgh? urymaeil.njeteDamiannosyBlugeting x3 uretheycarboxymethyluracil,
2- et hyl t hi o- N6-i sopent enyl adeni ne, uracil -5-oxyacetic .
S-metloplucil,  YytkdtheeNedsonsatenyladening | Waebsrpyacetic  acid (V)
2-thi ocytosj ne, 5-nethyl-2-thiouracil, 2-thiouracil . .
wybufoxasisico peeRdoNracs. FEE¢HC r%@ilqcml«ngci#—mstiési-gﬁ%@wa&ﬂaZr“ﬁmufaclh -

ol 554l 6 SSREAEEE M BERT R S o
i . 6-di i i . .
e iR B TP (OB o
e LB AGUEPH AEEBdamelgRttcs o fengi X (in

poE%(eIn'l B ot berdtRehfResset Bligdhubleoti®EQof Dedeh | X (in nucleotides), as
i nclude those corresponding to sets of consecutively

indicAeR" by?BBIyRAclebidO PRt Witk Sreftiedceng] .gX, SBQel® N4, Ifclude those
ol i gonucl eoti des W thin each consecutively overl appi ng

corresBndiOtd €&p widdongedutively givedapping alligejuclentidesiof ilereath & where the
the finite set of Z oligonucleotides from nucl eotide
oligqpasliebtides swithin each consequiivily)qveripming setl(cozespanding (tora(given X value)
1)); where Y equals the length (nucleotides or base
are definedsys thé fistECsdt Of Ki@ligonyclearrlpy frommugieetide ROBERMSF s t he
common | ength (in nucleotides) of each oligonucl eotide
in thenéeth{6Xd)); X=20 for a set of consecutively

over | appi ng 20-ners). & where the nunmber (Z) of
consecu’t"h@rélfy‘lo%é@i-a(gb(sﬂ Yol | goners of length X for a

cxcarp! evBere b apiafyhs Tt (st & SPbasedolty (4RI A1 1232
25 Ex f o [ - ' ' . v .
a”&bﬁ% oeiq:ugl\é i @P’%gflg%tﬂ %g{ gl%ﬁ%%{odr%@tr gidéﬁth oligonucleotide in

i ncl ude oW ng s
the TP L3M Yo g@é(%%wgggeﬁ%%@%ﬁng%ﬁe@ ahef erence

; ngolglg"%ﬁ%?}%g nfti®dr )26t consecutivel 2 dridppdith oligbkierd 3Blength X for a
given SEQ ID NO of length Y is equal to Y-(X-1). For example 7=1,232-19=1,213 for SEQ ID
NO:1, where X=20.

Examples of inventive 20-mer oligonucleotides include the following set of 1,213

oligomers, indicated by polynucleotide positions with reference to SEQ ID NO:1 (HMG20B
cDNA): 1-20, 2-21, 3-22, 4-23, 5-24, ...... 1211-1230, 1212-1231 and 1213-1232.

Likewise, examples of 25-mer oligonucleotides include the following set of 1,208

oligomers, indicated by polynucleotide positions with reference to SEQ ID NO:1: 1-25, 2-26, 3-
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Li kew se, exanpl es of 25-nmer oligonucl eotides include
the followi ng set of 1,208 oligoners, indicated by
weoabosraeil4got i de positions with reference to SEECTMDS2004/011988
NG 1: 1-25, 2-26, 3- -36 WD 2005/010143
PCT/ US2004/ 011988 27, 4-28, 5-29. ...... 1206- 1230,
27,4288 2’523..1...6159? 1398- 1&83%2[%?51%% PIRSEp. i nvention

asses or €ach va ed target sequence (e.

g Th ﬁ%seﬁggvkgloﬁ%oﬁma&es Efor Buchantldfed sirgettsb@uence (e.g., for SEQ ID

conplements thereof), nultiple consecutively

NOSOIV 8 bapRInAS, 881 theQUompMrh&RNiHeted o) hfidiFple comseditivieddoverlapping sets of
ol’i gonucl eofi des of length X, where, e.g., X= 10,

7
oligoglcle@Zdes 28 moddfidboligéhucleofdesmfdbegth X esher®r &f. eet, 17, 20, 22, 23,
sets of such oligonucl eotides or nodified
25, 30ldrgomucleetidesdes of |ength X are those consecutivel y
over | appi ng sets of oligomers corresponding to SEQ I
NReferred, sefs, of sucdndlig@uckentidesoon m@ddp ligempelgotides of length X are
thereof. Included in these preferred sets are the
thosqwcesrsequt:@dymvc@@mssets:@ﬁQIW%PWSP@M;B? HQID NOS:1, 3, 5, 6, and

NCS: 10-13. 10 Representative, si RNA s nce regions
8, angrte thg g@nﬂg@antﬁéheé?ﬁ nclugeckin rseuelensg 76 i Bsmieimed oligomers

b teachi d g,
con%sgﬁ%ﬁ%{ogﬁ@ﬁ?%ﬁ IQ(} eosie?icolnngzt g)n eglrggag :tigon and
érgﬁeél lgF %%ﬁécdqulgﬁ%reel gg?n %%V‘&H&Q&ﬁ nbRNh v1<;w of the above

e i nvention can

algoﬁﬁlmnﬁldéo%b%jat& vs;llt'}?ﬂ%e (@a{ch sbh '&%élglg (& 5e1eakiry %ﬁr% Oédn%s1tlon etc),

ne or I es O conjugates to enhance t

MRl natedd béiBHingss «sorNael | ul ar
mﬁpﬁ%ﬁb% ymt e an%#gengéggl|gonucleotﬁde Such noi eti es

or 7O %H&%E@%h%&ﬁic%ﬁdéd Bf disc siehtias cehlwsbe ndified by chemically
cholic acid i oet her, aliphatic chains,

linkiRf Qﬁé’ Riigbfidlsbtidpabyéid Be snorp ahyietidsy be laenjgggttem lto €RRMAce the activity,
pal mtyl noieties, and others as disclosed in, for

celludaradiplrbutibni ore celBilat estalRabérbe Notitrass oﬁgsllub,lew@e Such moieties or
5, 565,552, 5,567,810, 5,574,142, 5,585, 481,

conjBgdBa7 ,iBalide BT, GOB andclB]BHl7 7cholivhaeid, tthivether, aliphatic chains,
ol i gonucl eotide may 20 include other appended grqups

phosphehpids pelpemines pelygthylemsr glyselg @Eﬁb RYatyd eqnpletles and others as
receptors in viv agents f ita

discloggelimg f%gemksdﬁqufedaémfgsl’%ﬁ@ iy e‘i?e%ré?%ﬁgé 5,365,552, 5,567,810,

SI t . .
s sThITS AR e sShnarlT SSa7 98 v S50 Sl olopgetcoide may
BN gt o A e
t AbrdnBfLAYHRbER al., Proc. Natl.
sgerfC RRlANEY b B AR OB oo T e O AR al. Proc
Acaz_?l 695 8%9%'335656& PSR elaitre @ﬂ ATE50RI NE@SA&IDS8: UKBL 84:648-652,
88) infercalating agents (Zon, Pharm Res.

1987 P8¢ WSS@@&O published sDesd,15f hess) i gonlie! lobd-denimalyarrier (PCT

WO089/10134, published Apr. 25, 1988), or the nuclear membrane, and may include

hybridization-triggered cleavage agents (Krol et al., BioTechniques 6:958-976, 1988) or

intercalating agents (Zon, Pharm. Res. 5:539-549, 1988). To this end, the oligonucleotide may

be conjugated to another molecule, e.g., a peptide, hybridization-triggered cross-linking agent,

transport agent, hybridization-triggered cleavage agent, etc.

Chimeric antisense oligonucleotides are also within the scope of the invention, and can
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be conjugated to another nolecule, e.g., a peptide,
hybri di zation-triggered cross-|inking agent,
wonresgpos agent, hybridization-triggered cl earagas2004/011988
agent, etc. Chineric antisense oligonucleotides are
also wthin the scope of the invention, and can -37
WD 2005/010143 P 4 ‘ :
be DISPRELATOT DGRV B PRaR el Rots Rl sl RAE Int BB A ribed in, for
. ' t n
cxnfESEIBRS 0 hgl N GIRREH1 ML SRR SSURIN 91155 5565 350,
56503563, 39022 204 6238353, 5,700,922 and 5, 958, 773.
“Preferred anti sense ol igonucleotides in addition to
t hpsfrell SERAP WBnddediticarie additirl fCtiRde Y SHIMIDNBOS:10-14 are
experinmentati on using, for exanple, assays described
selectdd biieroptias efperifmxaaidre susindl, tfoo ughniphe assasniecsbat én the present
not bound by a particul ar nmechani smof action, it is o
Exanlsibd. evéthotigiathet wemntsi srense tound dyux paticilde snegshinigm edf action, it is
an inhibitory effect by binding to a conplenentar o
believedjitat e aimensar gegonuoleptides| @311¢\c¢eaw inhibroiyh effee| lgy binding to a
usi ng Watson-Crick base pairing. \Were the targef )
compemgnian wgiandef ithe Rgst Mﬁéﬁcleﬁﬁg% avithisy ithre Gelb usmg; Wapse-Crick base
that the RNA 10 ¢ nen f _the hybrid.i | eav
peir G BCH (BTG, PORMYEICEN s KN A BSpeHEIen! REGSIeE TUg8yes tat the RNA

compis 6 EmbuTH 5GF R dBer Ry B TGty K YR e i Acfls Res. (1999)
25 EORLLY 0 PRSI RSS! AR, TR g e e i o
sufﬁ%ig%ﬁqglg%tﬁg%ge%% z‘?seapscu%st'frﬁb ?&Lﬁﬁ?s%f .aﬁolzv@@,srf tolabhieve specificity of binding,

S a sequence of this length is Iikely

it is PeBEbRNOONE ATHIBe N MRP0AB&F-at 1asIY intiBREAdes, as a sequence of this
pproaches conprise the design of oligonucleotides

lengfh8 1iR&Y tODEuRGuENDdng Rihan géresconpl ementary to the
target gene sequence (e.g., nNRNA). The anti sense
ol hgasures Bsrbatess chinpiiketthe tisigrcofqligonecitatides (@Rliar DNA or RNA) that
transcripts and prevent translation. Absolute )
are @QIPiREMEMyaoithy targdttdeneigéquenes G g.ethRNA). nBhe patipenseceligonucleotides
A sequence "conplenmentary” to a portion or region of
bindt He tibe geemplRiantasys r éEnsasiptfer @dn, PreEeRts tignslation.  Absolute
sequence having sufficient 20 conpl enentarity to be .
complsmentalyh glihaugh reeigireds i pet rpired: o BRI§NGE “é:pg)@ﬁeénentary to a portion
dupl ex; in the case of §%% | e-stranded anti sense . fficient
or regien eit ctheirrgst BRIVfngH delTiednie BFreiindueiig o RodRACiging sufficien

comlt?lgglselg%{elmt Y%;tt)e.te %}’lﬁ)i}cgﬁyl%)ricigge: %ﬁb&ﬁ%%%ﬁgﬁ%ﬁ@ﬁs}bﬁ% él? 1§>g,'oif1 the case of
couriRuftRt aofteridafits s TRAEE Mgt ST HE BB G may thus e tested
or & Bdrfa a§fé gnamt l%lf%%%egi bage amiﬁrﬁf SR GdpeRll Bﬁ\lﬁoﬁigt;ﬁe degree of

cconmoda 5 conprori sing stabl € duplex (

comﬁ){?.}erﬁgfr%%‘ity 384t ME ERASE SMYheDNtiskRETRLEIOR. adlle Gkhdrhi®fl the longer the

hybridizing nucleic acid, the more base mismatches with an RNA are accommodated without
compromising stable duplex (or triplex, as the case may be) formation. One skilled in the art
ascertains a tolerable degree of mismatch by use of standard procedures to determine the melting
point of the hybridized complex.

As disclosed in U.S. Patent No. 5,998,383, incorporated herein by reference, the

oligonucleotide is selected such that the sequence exhibits suitable energy related characteristics
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ascertains a tolerable degree of m smatch by use of

standard procedures to determne the nelting point of
woheoslweis di zed conpl ex. As disclosed in U S. Paraistoo4/011988

No. 5,998,383, incorporated herein by reference, the

ol i gonucl eotide is selected such that the sequence

i LB | @t BB caglpRImentdrg $argetsSand shows a

lmpo%?é%}o@? %Oi‘gilﬁgﬁl}v%%ﬁlu%oo4/agﬁ3§% i mpor ?ant fdcl;sr2 ¢

low potdnBQNtse aRkiA& AUBh @X sélﬂ&é@ﬁﬂeﬁi&nﬁ&tibﬂ (Ahgdodo et al., Biochem. Biophys.
conplenentary targets, and shows a |ow potential for .

Res. ¥fmsll "EODERALI20MB08r308%! f Taonmingpmet ardgam ( BRAGOd(Pemer Analysis
al ., Biochem Biophys. Res. Conmun. (1996) )

Softviizd): R950809)), iJhged tomisteamingd cgtiaensOLse@BnCPrneling temperature, free
Anal ysis Software, Version 3'§%f Is used to )

energsieprepartiog daraintd sstimatespajersiat schulimpn oumaten r andy pdi-complementarity
free 5 energy properties, and to estinmate potenti al

propestidst - Therrogramnallows then detewninatienpf @ngwiistive estmation of these two

roperties. The programallows fhe determpation of a . .. .

parartgiets (peteRtd SeCimER PERAGI EHLH-GEP P Bvaea rovides n indication

(potential self-dinmer formtion

d -
of “ng@iofentiaisi ¢ AEE RPIPPUARPT SPoSRURlY SOAlsigPerRly Baferagly, seements
of viighEN i oo, P =B PR i ¥ FRRFPIL Ayfbes of o pottil in
lidated H V jnd b ect ,
e Y o GETCAR A EER DR, 3R (P e

none{f%iéé@% gatrn’ haSE AR Snd B11a@\E theS BN RO dulihelylBedihObelection.

ategori'es " nonethel ess can have utility, and a
ba?vﬁﬂs enffentd ﬁu&@&tﬁi@ﬁk@ﬁ@l«a’n&n{d@r tb B dodikgeebeion ddaence of a mRNA
sel ection. While antisense nucl eotides conpl enentary

are ub& iR c&ashROvHIE HeliRvatueihos: efmplemBiMAryatoshe srenkciihed, untranslated
accordance with the invention, those conplenentary to

regiohDér frarmRgionildatiationsitargliat &d somegines preferred. Oligonucleotides that are
translational initiation site region are sonetines ‘

complemémanyet. thal 5gemliof diot nwesageher., dhe 5™-ubtrarsiied sedienrs, (up to and
to the 5° end of the nessage,

e.g., the . o .
incluBinguthe PAFS linitietions eedranclequaptly odanasheffisienly o iRbibifieg translation.
initiation codon), freque%l y,,wor k gosé efficientl Yl reoi ¢
Howievi Isequienesst eemBIcBICNGH T HbGe siniragyg]fe fgddences, or el reglons o
conpl epentary to.the 3'-untransl|at sequence I 221
mRNATEe alsagPeriecH i piiag taedoey TR RS ey Wagl Narure 372:333
i.nhibiti transl ation of .nR . r: ~
535, 10 br o hSat3hse L 2 pBEPE B 1 BRIy equired o selec
.certain degree ' i.me i LiSe ! @@Uidiash lecul
onof B S5 REyE OV AL EESTETS 3 O BAiffoc el

prefe?r%{lgi ﬁui!a?ge%etd:#g %S?ccg&ilﬁ& 8f f.8pde¥ e poitidd 8Nithe @8& RNA molecule.

cul e referably 1s targeted to an accessible, or

AlthSERCREBmeRAELS iAfbrRfatibh & df1aE alhid thokteiire of tahbdtmORYA. molecules,
I'n° sone cases information is avail abl e about the

the chbreMCippfRcR to inhitgeén HiN artizbee s em expériraentationent
approach to inhibition using antisense is via

exgast emprtiatehation Suche parfremedenttielyoby tansidstingor logdimggells with an

routinely by transfecting or loading cells with an i
antisense oligonucleotide, followed by measurement of messenger RNA (mRNA) levels in the
treated and control cells by reverse transcription of the mRNA and assaying of respective cDNA
levels. Measuring the specificity of antisense activity by assaying and analyzing cDNA levels is
an art-recognized method of validating antisense results. Routinely, RNA from treated and

control cells is reverse-transcribed and the resulting cDNA populations are analyzed (Branch, A.
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25 anti sense oligonucl eotide, foll owed by neasurenent

of messenger RNA (nRNA) levels in the treated and
woanmisroadi4sel | s by reverse transcription of thePoRNUA2@md11988

assayi ng of respective cDNA |evels. Measuring the

specificity of antisense activity by assayi ng and

i evels is an art-recogni zed net hod of
o, 7908 YR SR 9

g antisense results. Routinely, RNA from

t rﬁ@éo’?(ﬂn? he theclgl‘%%cl{&l@ Iinxféﬁjfi!)li_ dnBisdrSY 8ffR8cy EABE ﬁitéi‘ﬁgteﬁin&’etermined by

thé resufting popul at'i ons are anal yzed (Branch,

measfring 1RIbWBZAP BOXO bt TRt o B2 AL HpEIGByiability as is known in the art,
T.17B. S.(1998) 23:45-50). According to the present

and dsRUEWh iRthe (R&chSERERpled. f Acrding e pirecabit sspoat ef yhe present invention,
determ ned by neasuring the biological effects on

cultu€s! ¢f, GsroaampldHENGInfEeedd TPHIl adeilk ior WES ¢edlskwerarioadedt Wigh inventive
art, and as shown in the present Exanples. According

oligohaclpatides cddsmned dp eteet dlVeindugndegenst séquersesi oRrefgrred representative
cultures of, for exanple, HV infected TPHL cells or .

antistnEe -tigomdleptides eorrespded tvSER IThINEN:1Q-d4. The effects of such loading on

ol i gonucl eoti des designed to target HV i nduce&l gene, i
HIV sepdigatinrewereppessiicd e $peepedle SEQ TR NOS;HH 3 gpised dramatic decreases in

ol i_ gonucl eoti des correspond, t E NCS: 10-14. The,.. .
HIV gelicatian, g6 mgrswer PYoissErasss lnﬂﬁkysg%?. P avbéiﬁglafk of in vivo HIV-
aaﬁr g?.d. Specifically, SEQ ID NOS: 10-13 caused
relateg 15R8¢4U0Ndecr eases in HIV replication, as nmeasured by
decreases in HV gag 24 protein, a hallmark of in vivo
H'V 10 related replication. R bozynes. Mdul ators of

?’ng&?@(&fesg'MomﬂytorW 'virtlggey oSy, WYy, BEN @ngl YEV) DEN and HCV)-

gene expression be ribozynes.” A ribozyme

induéedl e %&ﬁre@?t‘)@ Gial el 1izy RE C IAf MM N is 6h RAVE dRAle that specifically
substrates, such’as nRNA, resulting in specific

cleaveB MDAt JuBEradds, ishEle bl HENAE radultihglid grbifidl @hibiitoieor interference with'
expression. As used herein, the termribozynes

cellula? cdend expfdiomD | Aac usedshdrbial thectenhaibozames swalsdes RNA molecules that
sequences for specific recognition, and an ) o

contdhlAnti bemay sergences for specifactacogitition, afilancRNAFgleaving enzymehtic activity. -
cleaves a specific site in a target RNA at greater . .

The tchtalytist ssiandi Jeastes i & spesifi eite rimtd émget FRAAe pla Brogter Hhan stoichiometric
ri bozynme i s engi neered so that the cleavage . o

concertzaighi t Pisferahly éhe siboryseaiseengirasred fothst s elegyage fgeognition site is

xS o ORI L SRS PR e e

. I, . ' j fo.rj b

AR e B B T o
LG0T SHOTR S B IR DA 4 AR st venin,

. 0 . _ . £ |
o 35, GG A1 o R G B S s

Symtéﬁé 'C%?l_f{iwé‘l@%lﬂﬁ foanHasstt asd GeNiadhy Nark-d BB8Y) 3281588600; Walbot and
e

airpin
Bruening, Nature (1988) 334:196; Haseloff and Gerlach, Nature (1988) 334:585); the hairpin

ribozyme (for example, as described by Haseloff etal., U.S. Patent No. 5,254,678, issued
October 19, 1993 and Hempel et al., European Patent Publication No. 0 360 257, published
March 26, 1990); and Tetrahymena ribosomal RNA-based ribozymes (see Cech et al., U.S.
Patent No. 4,987,071). The Cech-type ribozymes have an eight-base pair active site that

hybridizes to a target RNA sequence whereafter cleavage of the target RNA takes place.
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25 ribozynme (for exanple, as described by Hasel of f et
al., US Patent No. 5,254,678, issued October 19,
w203 /0and3 Henpel et al ., European Patent Publi eariuszn4/011988
No. 0 360 257, published March 26, 1990); and
Tetrahynena ri bosomal RNA-based ri bozynes (see Cech et
i i ] B1ly Lbohkist FRRNZEChntBLalso be composed of
Rlbo?*%%szg%r@g Q{g%g?gﬁr]veg?%%?y_pgasg pal 1rS active si te@tehat P
h ol : Rl i ft i
DNADY btz e8cilio ARAafods 9¢s o RNAhS 8lidediERatoler &af timerics  thereof (e.g.,
¢l eavage of theatgrggtgﬁmﬁ tgggs plé%EF -40 WO
DNAZRNZ/RA}43 PCT/ US2004/ 011988 R bozynes of the
present invention typically consist of RNA but may
al Bolemenomo be dagbted BdlanynRbl e iransecipt and akn gstalwicglly cleave such
phosphor ot hi oates), or chinerics thereof (e.g.,
transCiAs RN BYA) U.SRiFateny iNes 5¢0232,262; {58 gRatent No. SAg4.RhA and U.S. Patent
transcript and can catalytically cleave such 5 . )
Nos.t 5,268,537, o, 580,81k, 5, BL6g742 ands5,09324AttoNgechsetah). 2@gcording to certain
U.S. Patent No. 5,144,019; and U S, Patent Nos. . )
embalimests 0% 3he H1vegtion 1@y swch viuyapluged) soneeeguoues-spEcifis (fpozyme, or a
et al.). According_to certai enpbodi nent.s of e e e
nuclgig agigt e%ngﬁc,lingﬁyclg agirbowm&smmﬁ SE @QBJ\?@E doa host cellt E) effect inhibition of
. sequence-specifi.c rihozyne, or..a...nuclei.c i .
viruspifgRFrEF 8 GRReSSIfT bgﬁwil?le%%f[ 8 18 o Bafis e delivpred to the host
cel | effect inhibitio L uUS- | +
celisghyr DG Groffie oBS it AR Thied iho¥ LIGHREE PERDIr ez, o strons
LLYET t 1053 -dpkti Fm §NEAdiaRGtik Reral oter, such
cons U BBl R TR I8 noh PLESUES pRimet, Gregtfibt Tal prom
that ?;}anggodl.gcﬁeﬁtiﬁt& Witd MRles SXPFiBsS 28k WA bd dikectl9fraRSdribed.
-specitic pronoter), or a eukaryotic viral pronoter
such that upon introduction into the nucleus, the
ri bozynme will be directly transcribed. Triple-helix
f orFpleliix fOihdionat Atelngtivetn validbied wiustsducad gesel egpssion can be
expression can be 15 reduced by targeting )
reduckebby targing cleexyritbmuslecfiferregservespiapiementayy toothe megulatory region of
regul atory region of the target gene (e.g., . i
the taxzsheaici (v.2., pespadiiver pramdies and/oh aptvaeers) toofofm tiiple felisal structures that

helical structures that prevent transcription of the .
prevetripascrisgion of detargst gene (sEd, €. HelEh-cHRE@eDLIYS s ,2-569-84’ 1991;

6: 569-84, 1991; Hele t. al An . Y .Acad. .SCd .-,
Helge ot 13408, Nodzad Sh RRRLT 0 BYPx B peaben g 190715, 1992)
1992). 20 siRNA. The invention, in particular aspects,
contenpl ates introduction of RNA with partial or
f ulsiRVA 0 il Einsérting &id pattianlac hegectsn contemplates| introdudtionocof RNA with
the extracellular environment. According to _
partiphot ifelly douldestrendedodhatdeter gntesthat cellnateinto dhe extracellular environment.
inhibition is specific to the particul ar,  validated )
Acceidingstol peaticat asebits of thegeragent ipreatien, dahipHipa 18 tsp%gq fpythe particular
a nuc| eoti de sequence froma, portion, o@) t he val

. ! : i (gat ed &
vah@é@@m@selnidgcqglh% }fprtggn?) EERIGESEON PIORst: 15 YatRRuclgqfide sequence from a
process is effective, 25 in producing.i.nhi Bition, . . .
porty(o'ga}ftt]il%YalléllateQgweg[:eeﬁcggwa tB grq;tilf? H&’ﬂl&g‘)rﬁ m Sglélg process is effective
in plrgdtfc):%{gt irﬁm%ig(r)n (partial or complete), and is validated gene-specific. In particular
embodiments, the target cell containing the validated gene may be a human cell subject to

infection by the respective virus (or cell-lines derived therefrom).

In other aspects of the invention, inhibition is specific to the src family kinase expression

in that a nucleotide sequence from a portion of the, target src family kinase gene is chosen to
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enbodi nents, the target cell containing the validated
gene may be a human cell subject to infection by the
woesp@atisse virus (or cell-lines derived therePCcomns2004m011988
ot her aspects of the invention, inhibition is specific
to the src famly kinase expression in that a
. AUBRCErobERQM SFriRaNE iPProahcihb enhibieibs €pardlcor complete),

pmdé}%ﬁnmﬁgﬁ(??%lgg geneﬁri s chosen to 1_51r41 V\DEZOOS/ 013%43 plete)
and iB&T{abS2A44pdiE888n partRdlae embodintntsphe RMAt cdlhtentaining the target src

process is effective in producing inhibition (partia
famil§Tkie@eTeat &ay bean thuirsn kichasbjegretoeinieeion foy IV, dlaviviruses or HCV, or

particul ar enbodi nents, the target cell containing the )
transf@mgétcelly (e.g.f antteycaké néfeviyeneesnhgpabeelulan pakinpglal cells or cell-lines

subject to infection by H'V, flaviviruses or HCV, or
derived ghesdfommed newlobkisomagcells pncalilines glseivest theredipiv)i r uses,

hepat ocel | ul ar carcinoma cells or cell-]ines 5 rived
t hidethods pf prgpaning ansiysing RN AcHE lg§nf‘6?~11566151319?‘°1dn‘é5[? §! batent 6,506,559,

incorggl%@\&e}g:lrég gwfg Et@ﬁ(e%@p? (q'\g{? tézZs]%géxéig\fW ng %R@{a{vg ?ta ng P%csz’;iﬂn?cgcological Reviews

6, 506, , _i.ngor.porated, herein,| e .(:see .
556 0P vy 01 AV Gl | 7B AT ot o Dy GG ad herein by
R 55:629-648, 2003; and Gtlinet al., .J. Virol. ‘
Telerd#7159- 7165, 2003; incorporated herein by
re . Si i leotide. and
1505 i S B PRt s,

incluitc)lg gxhcgfgﬁca'ﬁeﬂé {d Etfler %pﬁ&gﬁét&@@éartﬂagkm@%@hﬁé gucﬂé@ﬂ{e. For example,

e or the nucl eosi de. For exanple, th

the PHSFRIIRARSRAgds BRAGRSEal ORNAAEY e MNAifTEdytobimctuadi 4ti leabt one of a
to 1 nclude at %east one of a nitrogen or sulfur

nitrob@f 6F Qdfu ReteMathint.i MadifivasioninARIM stroctateumey tragailoeed to allow specific
tailored to allow specific genetic inhibition while

genedv dihdbitign svhije aesidingpageneral paporesporisa is sore orggaining wehich is generated
which is generated 15 by dsRNA. Li kew se, bases may be i

by deRNAf | Biketiseplbassk mine bagnadified taobloghdhe grtivatydehadangsiae deaminase.
RNA may be produced enzymatically or hy partial/total )

RN/omgsnbe myftdedseeymatigallio aF fedartiol instluelzanici Biathesis. jsgy modified

_introduced by in vitro enzymatic_.or organic nt hesi s.

ribonieotige eanehesiradured by Mo RPEY AL Bfeorggﬁﬂﬁéﬂﬂﬁ%“sa

onEF B PRA E ALY RRACTIRT B F oV Y Paf oy lepentary RNA
stranlﬁrlliﬂ.t aci, %%18816%}%?1%& {%ﬁr%%ﬁs. g%&n Edﬁb\]%? Cﬁqﬁg?t?oglll\gnay Te€initiated either
insidd&r Lﬁ)\éﬁgc?é étﬁé %é'?}f "E}gegﬁﬁétqg% g{ﬂﬂroﬁﬁ&dQﬁ h}x amduB\GhicH ABE®s delivery of at

of stran may yi e nore effective

least S Pda{y' gé? celiNhifitlel ABsdsSofSEABRNGRMABE Medrinl infayt Pirld more effective
nucl eot'i de sequences corresponding to the duplex

inhiti6h.0TnKibitioReis RGueice-sh&i e ire thalt afucigetidd sequiendtsioiesponding to the
Nucl eic acid containing a nucleotide sequence _ o
dupledasgionadf the RNpoaid emgaéd tibre gemdticdmhéitigeneNedejuevik containing a
is preferred for .
nucleotide sequence identical to a portion of the validated gene sequence is preferred for
inhibition. RNA sequences with insertions, deletions, and single point mutations relative to the
target sequence have also been found to be effective for inhibition. Sequence identity may be
optimized by alignment algorithms known in the art and calculating the percent difference
between the nucleotide sequences. Alternatively, the duplex region of the RNA may be defined

functionally as a nucleotide sequence that is capable of hybridizing with a portion of the target
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25 inhibition. RNA sequences with insertions,
del etions, and single point nutations relative to the
woangaiomequence have al so been found to be ef PeTiiSrm®4/011988
for inhibition. Sequence identity nmay be optim zed by
al i gnment al gorithns known in the art and
geneGBh§YRL i Ng the percent difference between the .
nucl eoti de sequences. Alternatively, the duplex region
of RNREmENDe Bpth&gzedadithBiest visdnckivonal Exdagneus RNA polymerase of the
nucl eoti de sequence that is capable of hybridizing
cell iy hediapotrhnsoriptidn hevd, at ghined RAPA YWolyRREHSE @40 bd Bsed for transcription
PCT/ US2004/ 011988 gene transcript. RNA may be )
in visy ot Hesized Fer tttagscriptiowi fvam gr tramsgene (0 viveErd geerpuessRNAonstruct, a
pol ynmerase of the <cell may nediate transcription in
regulaiory reghon why he dsdaNA trosayibe thesBNAatirapé (twérendsg-r
transcription in vivo or in vitro, For_transcriptiog .
f r Bon SIRINANEBNAG).i theyiRNAomaan bex gredly; dpirediiced r igq thg cell (ie.,
. 5 regulatory region ma Pe used to.transcribe the R . .
intragelkdagly)y @ in Pii%t?ﬁéﬂ(?ra@ilﬂl aghyRRIR 3 RAVARY) ItqrfifiakRpacEa{piq e circulation

di ly.i d ' he .cel I 4 €. . .. .
of a. AEABISER KRITSPESH ST Pritpb s B er B8 diatips o reepisg ip o solution
Vit i nt itial A . Ci .at i )
St A T DA ey o o
o3 AR, ST B A s 0 Bl o

irect mxing of

to eg}&s"g RRA qRch 8fd foh@ie R 2920 $BafRStede Phydi®al methods of introducing
ngl neered approaches in which a species fhat is used

nucl&e afa9 thehfleSRBLMBEdiRS ]y o BXePdeBSH eRtri¥hulat hgectioadntb ohe organism of
the organismto be affected. Physical nethods of
an RINK ¢odgtitssd. ng  nucl ei ¢ acids include injection directly
into the cell or extracellular injection into the
or fibition of gemnexpivssmolraferoto. the mhsdnict (@rpbsérvgldaalecrease) in the level
expression refers to the absence (or observable .
of pryeein exaties) MRNA prodiiehfesim a validstecpganedingete(a /. arhihitgn of gene expression

iy BSOS 2 el S 920, DL (8. 8oL ) BB e
rond B RS Nk LRIl LA e st oo
iSRG 5 30 e Pl BBl g piiion can o
con15 S SR FRHSB Bl P BB gy s
5 B RSO 25 L DG ORI R bcicion

QB dn, et itdsiBy MdrfioRk vath a nli@&FSE antibody binding, enzyme
rawtranscr%%??ogekégﬁe gXpressP&nénoni%o#ing ﬁfth a Y & 4

linkéd GR@RmbItber@NbdsBPAEINSAYI Webste@i ZbI0Ring) irtkeihmunoassay (RIA), other
i mrunosor bent assay (ELISA), Wstern blotting,

immuaeisedyRIilnorssaye (dtifgted ethemalysisn{fiddids ayd viral infection, replication,
fluorescence activated cell analysis (FACS), and viral
matirafi@c bi prograseiphiassityis @s,described herein. For RNA-mediated inhibition in a cell
line or whole organism, gene expression is conveniently assayed by use of a reporter or drug
resistance gene whose protein product is easily assayed. Many such reporter genes are known in
the art.
The phosphodiester linkages of natural RNA may be modified to include at least one of a

nitrogen or sulfur heteroatom. Modifications in RNA structure may be tailored to allow specific
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mat urati on or progression assays as described herein.
For RNA-nedi ated inhibition in a cell 25 Iine or whole
WORQENIGII3 gene expression i s conveniently assageaskp4/011988
use of a reporter or drug resistance gene whose
protein product is easily assayed. Many such reporter
geneﬁ@ﬁﬁ%i@é@wﬁ?@éﬁbiﬂiﬂ? a}g@ﬁer@lﬁanicﬂéﬁ)d@_@@ﬁfﬁm @B4resms which is generated
'l nkages of natura NA may be nodified to include at
by d4FdAl Dikewik, Basefinidyobre modifiegludof bibclh dieeaapvtgnf adenosine deaminase.
Modi fications in RNA structure may be tailored to )
RNAakhlagwbs peeduced enzd@ativdlIZ065/b§1partal/tP@T/ wga00 4yothesigg any modified
genetic inhibition while avoiding a general panic
ribonueleptides@nibe istoedicod bR Bifre enkiodid o cgeanid Sngesishy
dsRNA. Li kewi se, bases may be nodjified to bl ock the, )
acRN containing de nedeaisledsansnadeentictNg #apring of &darticylar validated

BTNV N B —
i G 50 L R RUEIRSS! B A PR B i
RO St B 2o DR, SR LY el o e v
o) 99 LGRS LS RO ook 6 seqnc

comﬂaeﬁginl? bid ?ﬁgnm%l%%ﬂkﬂﬁ? RESWMid thel RSQEE GRMSkovIBlEDERASUX, Sequence

si ngl e”poi nt tations relative to the target
Anal?ﬁg PEREE TBMOEPRLE oDl Vahdl Rferétbs Bitdd BBreinyefid @Akalating the percent
dentity may optimzed by sequence 10 conpari son and

diffefdnk& BE@REN Sledticldolid® s&dueneesiby, fdd@xanple( theeSniili-Makamnan algorithm as
and Devereux, Sequence Analysis Priner, Stockton

implehessd id 421 BESTHIT ebfewareqregrairt edng defasltmarameters (e.g., University of
cal cul ating the percent difference between the

WisconsiheGerietie GmupemgeSrdp). f@reaiex dlmpl 80%:t sequence identity, or even 100%
Smth-Vaterman al gorithmas inplenmented in the )

sequBRS TeTity betweendhpinbiiteny BRiAnanddbe aottoned parficpky yalidated gene (e.g.,

(e.qg., University of Wsconsin Genetic Conputin .

sre fapdypinasertarget ene) HAATHIE 48 GTbeTEd. | éitﬁ&n?tl\ﬁqﬁotﬁw Sl region of the
100% 15 sequence identity,. between the inhibitory. RNA.. . .

RNAiiay b el FoRieligs pbbleanie et St guppep of b5 Phidizing with a
src.faml i na target, gene eq Cenq

poni Sl e R AR DT Sy BhGoittees o 64,1

odh UN . _ f

B SR ARGR ) FOAL A SROUENEE b T ength o

y iMakd [ABSRY. bPL50, 2082004880 MO0 bases.

Jh%?err?ﬁl/l}i%%é@%%&%%n%%& I EDTA,O( 28 2%; 70C.

hy fr i @z &dquehce! i@éntiltﬁ bRy UhSRNACA] doyp4ttibylavveel fiiafed)gene sequence is
The Iength of 20 the identical nucleotide sequences

not 188NirétoApratbigisthe PeseRDinvolion] Olhus2BO meBdls dravé @i advantage of being
bases. A 100% sequence identity between the RNA and a )

able par folegatk asequeakce datietdomyetiat aeghtebe expectedndue te @eheted mugation, strain
practice the present invention. Thus the nethods have

polytriveplastz antearglitioharpy eliveggence.

Particular validated gene sequence siRNA (e.g., src family kinase siRNA) may be

-t

the iﬁg

synthesized by art-recognized methods either in vivo or in vifro. Endogenous RNA polymerase
of the cell may mediate transcription in vivo, or cloned RNA polymerase can be used for
transcription in vivo or in vitro. For transcription from a transgene in vivo or an expression

construct, a regulatory region (e.g., promoter, enhancer, silencer, splice donor and acceptor,
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able to tolerate sequence variations that m ght be
expected due to genetic nutation, strain
weoabosrneiaki sm  or evol utionary divergence. 25 PCT/US2004/011988

Particul ar validated gene sequence siRNA (e.g., src
fam |y kinase si RNA) may be synthesized by

polyéﬂ%ﬁylﬁﬁ&ggﬁh%%g ¥R RO G@n&irfBahe IRNXis#@n®i(or Sratidby. O Inhibition may be
Endogenous RNA pol ynerase of the cell nmay nedi ate

targetddaM§ C kpdeificd MrankeripitioR, idranclogg@d thdle, pot yorlr age; caimdiation of an
used for transcription in vivo or in vitro. For

envirbh@ps@l | htitionf (o anfactiosgetess rtemparatune, ahemical inducers), and/or
expression construct, a regulatory region (e.qg.,

engirpenn trenscriptibim aceds veliphentd stage pt agee TendNAzgtidnds may or may not be
acceptor, -44 WD 2005/010143 PCT/ US2004/ 011988, .

polygsiehylatédn hea tRoA) strangs meayu oednaso npt dasearrble ehbecimgatranslated into a
strand (or_strands). Inhibition may be targeted by

polypaptide by e cell'afrgeslatipmploaprrietun or gan, tissue, or cell

_t( ﬁiﬁA 1§1iti§:ﬁ¥r’r‘*glﬁl?qtnlaga lygér,egtg)émg n%h% g{) gﬁtl%el’d. bgr%g?dﬁl%ggrn automated reactions.

SRR IR e SW——
t be 5 I l.at ed: . d . .

o st £, B A DS Rl By o

the ag% (e gH) §7/33ARS A | PQ?NOQPR%?}W@,: 5,5@%42@3/5,’@?2,}35, 5,789,214, and

y or enzymatically synthesi Zzed by manual or

5,80%2??, ﬁg?ﬁi&h kﬁ&@ﬁdie@ Rited thEF@n)RNf‘sﬁﬁMe@&d%@ﬁﬁ@gkﬁAﬁ Gyby varo enzymatic

pol ynerase or a bacteriophage

syntlRQ1sY{NB Ra$A. nl=8- te-purifidd piés toIMIduclibe irts eheatedl. Foo exemiplORNA can be
of an expression construct are known in 10 the art

purified. fom NGhiXArS8HY 1ékirablich withi a sbbent br &3, §tdcipitation, electrophoresis,
5,698, 425, 5,712,135, 5,789,214, and 5, 804, 693; and

chromh®graphgr ent esmbintéch theesodi WlternativelyntieeRNAemay be used with no or a
chemcally or by in vitro enzymatic synthesis, the .

minifa efgurifgcagion itd rexdd passesr duedoispmplsdureedssingi rithe Riwe may be dried for
cell. For exanmple, RNA can, be Euri fied froma m xture

storagg asxdipsedyedoin af AURPUS GIOVEINN. ol he seluion Jngk cppipyy Ebﬁ?fs or salts to
el ectrophore

i/'s, _&hromato r%%ﬂg/ or .a conbi nati on
promafigArsRlingap Phstabi _é?t_kf’,n ch_ ané'ifmﬂ% used with no or

2 T B B Bl Sk R 2 Bl s o mnoduces
oG, P b2 B o b BT s IRASE bth R, incoduced
R e R

for drit infe8hdtithahiMde dRbcti MiLRAHERR RIVXIWAK $bdd bAtHeYorkatiom, as well as
a cavity, interstitial space, into the circulation of

engifderél %}'}ﬁbaﬁ:ﬁés innyKiel B e peties2Ratas asddyas fosd smygineered to express the RNA,
i ntroduced by bathing an organismin a solution

then §&hioaths oRgintshetoRNAffeMetih &ds efamiplerthé RiNAt may be sprapied onto a plant or a
include direct mxing of the RNA with food of the )
planomgp bk gemetixallyvehginessed to express the RNA in an amount sufficient to kill some or
all of a pathogen known to infect the plant. Physical methods of introducing nucleic acids, for
example, injection directly into the cell or extracellular injection into the organism, may also be
used. Vascular or extravascular circulation, the blood or lymph system, and the cerebrospinal

fluid are sites where the RNA may be introduced. A transgenic organism that expresses RNA

from a recombinant construct may be produced by introducing the construct into a zygote, an
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engi neered approaches in which a species that is used
as food is engineered to express the RNA, then fed to
woheosongiasni smto be affected. For exanpl e, thePBRAS2EY/011988
be sprayed onto a plant or a plant nmay be genetically
engi neered to express the RNA in an anmount sufficient
embr?rﬁnjg 's{ekn &OMBr Motk ndlitip@Ent@e R ALHREERK TEb i Spridi &@hnism.
e plant. "Physical nethods of introducing nucleic
acpifgical Retho8 MRltRJuéing aatleRmctisriectlly idjedtiontdia waltlon containing
or extracellular injection into the organism may al so
the FOQA, bs@BardVesr by artiklesecolver@d asciheaRNa), soalling itencell tieorganism in a
bl ood or |ynph system and the cerebrospinal fluid )
solutioneofahe BN Avheretectropor@itn ofigel bmeinhtanoslincidd predence of the RNA. A viral
transgeni c organi smthat expresses RNA froma -
constreg greckagedt inbo asviral qrarticly visalld reetmeplshbioth mifigemicintgduction of an
the construct into a zygote, an -45 WD 2005/Q010143
expreagivh gspanyt ota degell@nd ipaseriptian efRBE: encoded by, Brerfapression construct.
mul ti potent cell derived fromthe appropriate . .
Ot mgdioFis noem i fhe 4t 19 RGENCIBE TSl GRS Fh el uEepused, such as lipid-
aci.ds jncl ude igﬂectio

B oS, SR P30 S SRR r b an e e
' th || [ [ '
iSRRI 5l A O ol OBy lpL B o e of e

' . Qf . ' ;
follo iSRS, o RN (el B R, ST BERAS pRRAIADE e RhBlex strands,
stabilid R AHE LA QNstRhd@Rr oBERIES$hQBask FRSbitidh bof k¥ trgbhgence! |

and transcription of RNA encoded by the expression
COPRe LN A mdst BeusdBhlons or k& avbnpbnbiteoy Kkitf Idving at least one of the
i ntroduci ng nucleic acids to cell's may be used, such

reag@fts hbq@kshry mediu@y odt darinivero bf ansporihtroduction of RNA to test samples or
chem cal - nedi ated transport, such as cal ci um

subjéino sPleftred canthonbues kickthe dsRNAsandhevédide et ppemotes introduction of the
i ntroduced along with conponents that perform one or i

dsRNAr eSwth 4 tkit 10Oy fadol mpludg ingvictions tos allasy Rawsse ofnjpe kit to practice the

~ uptake by the cell, pronote annealing of the duplex

invesitatands, stabilize the anneal ed strands, or

ot her-wi se increase inhibition of, the target gene. T
o Rl sston sates b ABBPCIEE oo SHBIAIREYS 88 Atk of 0.5 10°t0 1.0
avi ng, at t _one of the eagent.s necessar O ooee e e
x 102 oyl of RREA: Fousarmermtsos of 1o S er e des FaN Breekfjies: nections
to test s I or _subj.ects, P r :
e ko ey TR e PORSRCA S BTIRORE Lo of e
. th d ' - . ; .
snel by MeaPiickily [ieal 50 AR S iEM, HEkh dpprosimadons
base@Wr BORiMEE bf RNATX Gfie 3hiBcte@uitEnat @etimMted kst ! gthidium bromide
receive an average of 0.5 x 106 to 1.0 x 106

stai 3%@1'1 Sctitfn Ve RetinG@IPREMSAsBlefisiguRaRnt athe SRA8Linjection). A
and dsRNA activities, injections are conpared with

varigilitgtlof s&gsg ol in Rijéct{dn wlyme béMaemindivadidal trhienatois possible.

concentration of the 20 single strands). Nunbers of
noliepattieslat agpects efl thegresaduinvertion, piefaredagRNAuUg epresented by SEQ ID
appr oxi mat i ons ) )

NOS:15 and 16, corresponding to c-YES-specific siRNA-214 and c-YES-specific siRNA-318,

respectively. SEQ ID NO:17 corresponds to the human c-YES RNA sequence.

Proteins and Polypeptides

In addition to the antisense molecules, siRNA and ribozymes disclosed herein, inventive
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based on concentration of RNAin the injected materi al
(estimated from et hidium brom de staining) and
wonpesmioas vol ume (estinmated from visi bl e di spPactaisemy/011988
at the site of injection). A variability of
several -fold in injection volune between individua
mod @R Situg (LS SIY] WNV, JENaSLE CYIF RIDBNR@d tHC Vj-irddneed gene expression
- present invention, preferred siRNA is represented by
also BERAE Brot@&hs MG Sepeites thég are effectdpadndithe reducing validated virus-induced
c- YES-specific si RNA-214 and c- YES-specific si RNA-318, o
cellulze pac tekmebsjon SEQ IdEciRIAg oo or esqe nfsthe aespeetivrubidogical activities
c- YES RNA sequence. Proteins and Pol ypeptides In )
encodeitiftietebp tAovartety afiritgesnpnizes neatddssare aisgNay Askilled artisan, through
ri bozymes di scl osed herein, inventive -46 WD i
routig® egBirEnHE oRaT/ rasiEiio Heotiossh medwatarsgHvige-pdycgd gene expression.
(e.g., HYV, )ATNY, . JEV, SLE, YFV, DEl\i??nd - i nduced
The presrat Bwphtiansis ant Limitedby the foliewise sxemnp Sbmeg’c%lﬁgﬁﬁ-i des

f,rl}%&@?ﬁgfeﬁj ggggi%sici\éﬁpigﬁ%a ii(%lggirgalre)%gtﬁjxéﬁgﬁg .(ﬁ\xl?%(latipsgshe%ose proteins and/or
poly]gq%?iﬁ%a@;aggteggﬁ% %@8?{%8@%13%@2@653#‘4@ fil?tlerqi:r%gf:ecﬁlay occur through
direcgﬁ%t%éagﬁ?@?vﬁtﬁg%&% t ?rgaa s?é]igthgs gtrelgyr?e %?g%lﬁg%l’dl ?%ertgrr%ehsr )(/)r indirectly

throdgxg{gni- by uﬁ-U&rﬂR_ﬁgg}éliﬁ‘ﬁigftﬁm%fuclY hd V43 HilHHE BflardfiRteric site. Accordingly,

ression. present invention i1s not limted by

availhbIe ﬁ&h&d@%ﬁﬂeﬁﬁﬁli&’ﬂﬁ Roleineinand Pobeepides! thit Hihd @ ro@dins of validated

virus-induced bi ol ogi cal activities enconpass those

genePhdeRi sy BOEMmPloycd @b Ydpity tag cohpbundst thaf mag thiduigh slzd thethodology
bi ol ogi cal activities. Such interference may occur

disclbbydtiegdin, Wi cheettetinédefoadidioinhibitbty ativitye domai ns of the
proteins of validated gene targets, or indirectly 10, i
t hMtighls fordetesting and enggting prageiimpoteint intsmactigah arggleggribed in the art,
binding to an allosteric site. Accordin avai | abl e

| .
and prest thos evaitabld thepleilled jartipapy Grewewed dm dhigc gﬂ%rMeﬁf iale Microbiological
that bind to proteins of validated gen argets |
Revigs éh%ﬁb%%lgB inrorRaratGd hergin Bo YGRS ‘F‘F;‘tm%EQC,?S inctide, but are not
. .through the t hodol.o di scl,osed..herein e . .
imit 4P VST BPGY SEHOA. ¢ PR SITUY | PR YoRPIR inity bloting,

. _for detecting.and anal.yzin rot.ei n- [ :
oS S BE Bl o BB LE s g s i, procin
t hus, avai e t.0_skij E.san ' '
ponf 0 U S SR B TSR0 1 ey e v o
i ; Woilddodd 1 i ' f : G} use of extragenic
denfl; BokErb AL GRRLBHSE, JRUGIN (el BEARES s e
suppESHRAS BILED 1@Bal effells an@Afifited dhbtdMplethentation. Exemplary methods are
chromatography, affinity blotting,
desciFBURORBE etdifddleén and cross-1inking as well as
|'i brary-based nethods such as, e.g., protein probing,
phagentive pildhitoas of tproteimg bofi hlisleted egeina gargSishalidatech prideins) may be
that may be enployed to 20 identify protein-protein
identified ttaotgobisldgiel sctecnjepessags that i onsthe irget ingsagiipn between the a

extragenic . R
validated protein (e.g., SEQ ID NOS:2, 4, 7, and 9) and a panel or library of potential inhibitor

proteins. Biological screening methodologies, including the various “n-hybrid technologies,”
are described in, for example, Vidal, M. et al, Nucl. Acids Res. (1999) 27(4):919-929;
Frederickson, RM., Curr. Opin. Biotechnol. (1998) 9(1):90-6; Brachmann, R.K. et al, Curr
Opin. Biotechnol. (1997) 8(5):561-568; and White, M.A., Proc. Natl. Acad. Sci. U.S.4. (1996)
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suppressors, synthetic |lethal effects and unlinked
nonconpl enent ati on. Exenpl ary nethods are descri bed
wonodsinetagr detail bel ow. | nventive inhibitorspPof/us2004/011988

proteins of validated gene targets (validated
proteins) may be identified through biologica

93:10001 SB0D M PachSsTapticlt Rahcormdritcdhetdnebyiaf@eiicel nt er acti on
between the a 25 validated protein (e.g., SEQID
NOSie2twathybrid atrdering amdhadopagyenagrbd emplayyd 06 search new or existing
potential inhibitor proteins. Biological screening

targetreb Nadidbregesfor inhibiteniprgtetrise Theer tvodlsybrid- sygteni i a genetic method that
technol ogies," are described in, faor exanple, Vidal,

deteckd pretelraprotelmumaracmmsdy Rege of mggyesin @mylsoglpgm pfreporter genes. The
Frederickson, RM, Curr: Opin. Biotechnol E%?

systegyrelieon e fept A ﬁgﬁ-ﬁpecﬁiq@ra@pnmlonal @ﬂ.}vlatorﬁgﬁ A-binding domain

and q?t:ragjtégr?m lac ikygtgog @89(1315121 U ggbl\? 6—%9‘9@1; d (Xv]gfalt}n {[)%gel\{ls the’activation domain
o oE SO SRR 5 RO s
b d t :
actlvgtggr B‘K ?gﬁﬁ%cn ér%? Isflto n{hgfr gl:e %g‘)éeﬁgﬁxﬁ‘ogﬁ rtgérrl%e ge Rvalently linked
trans!:rglp[ ot cht% Qlﬁ wilitf §48R- d?ya%h?y 34 &E}%mdbﬁlaﬁl Furthermore, these

tic net etects protein-protein
two ddffﬁa‘?ﬁﬁﬁ% ga ﬁrotﬁéhﬁllhfot T]Hﬁt g&ﬂ@&ﬁﬁ pfRSin potbih &DAGETs Bktv@Rn two proteins
reporter genes systemrelies on the fact
unrelafR@t toStHeCtraR@Eplidial tiaREREy. PtTIRAwE AybMdé ars chbastRicRd to create a
DNA- bi ndi ng domain and a transcriptional activation
functilaiaBsystenth & hoNAsDhytaid) @ ed dia bait, t @ngjets Df tahteansctipticaial activator DNA-
domain to the specific genes to be expressed. Because
bindiaf doheinnficsed a0 anabigireobinteresir(e.gr.i JEQ dPANOSZG 4 Vared §, or fragments .
the DNA-bi nding domain may be severed fromthe o
thereof)heFlwi sseonbhpbrich tthey targatkis dreatechhy e fisioprafla transcriptional activation
activation domain wi thout |oss of_ activity of ej

domaip rvaﬂna libuary (e raefems oF ebpepbdesnolnérsationbeRugengibe o 'bait protein and
et s st HRSFL ARG 5 B oR ot A BRI e e

brids are constﬁﬂgﬁeprto o

transESGQIAL SIS St A YR oPis B FEREufatph FrebPy 'Rl Expression.
b?xh&Yﬂﬁ% d8h§W§ o{)rlg data%e%f] g}%&étﬁ{ Ia?é’] Q{’ ﬁgfe' %a{h%r k?’l\é%_ artisan that most

use ern I nt erest

comhg n%‘q#&f eﬁgerd‘ﬂmﬁ &easq 612 or % cforlzaﬂé@ PRA ﬁaﬁﬁ‘irf‘goaamalﬁr(ﬁD) and the

sec target, is created by the fusion of

yeas??% 436}%[15£tsir9151€k vﬁfﬁﬁ Vpak iR sckptidaABiclvatdnddindih b Cafen, C.-T. et al,
protei'ns or  polypeptides. Interaction between the

Procbdigkl, REQY. &5ch GBS, 19910 85957893826 Dattogles. dtiddy &elfl (1992) 68:597-612;
results in the juxtaposition of the DNA-binding domain

Durfag)dr.Khet alf, rGeres Dept (1903) 7:465i568 Vojeekol dni et Andel/H@993) 74:205-214;
consequent up-regul ation of reporter gene expression.
and Zervas,ifeByetall., Cali(h993)i73: 123233 s§etmoslyarsed mmrﬂeamr@s tnmzlude the E.

the skilled artisan that nost commonly enpl oy ei
coli tahZ gyeeaas wehasisedctable yenisi ganex AabNALHISA ant §LEEnd lﬂdq §Dyt al., Nature

(London) (1989) 340:245-246; Durfee, T.K., supra; and Zervos, A.S., supra. A wide variety of
activation domain libraries is readily available in the art such that the screening for interacting
proteins may be performed through routine experimentation.

Suitable bait proteins for the identification of inhibitors of validated proteins are

designed based on the validated sequences presented herein as SEQ ID NO:2, 4, 7 and 9. Such
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20 yeast Gal4 or herpes sinplex virus VP 16
transcriptional activation domain. Chien, C -T. et
walo0s5/0Pel@s. Natl. Acad. Sci. U S A (1991) PCT/US2004/011988

88:9578-9582; Dalton, S. et al., Cell (1992)
68:597-612; Durfee, T.K et al., Genes Dev. (1993)

bait profefxfs-ib@8de aldjer éle, fulkclBgtlevaladated Oeteln, o1 H98nents thereof.
74:205-214; and Zervos, A.S. et al., Cell (1993) ) )
72PlagBid2 g torSosmebrisy e.gs aB TN plr et pdSaels fphprepaang felidated protein
E. coli lacZ gene as well as se] ectabl e yeast genes )

bait exnstucts apd SREeA MraTiEgATe yepdilyavailgbledp thy artiSagaangy wayp e obtained from
London 1989) 340: 245- 246; rfee, T.K._, .supra;.a

SUCh(Z&IWB%IPl)aA.(S@YPe% Abreag-s ﬁﬁ%ta@ 0%19 éﬁvz S, JnyifroBn Ewggﬂ CA) and

domain Librarjes.is readily available in.the art s .
Strathfele (ool b TS DR PR PO e STEPHE higp BLEDNAS with the
rf.ormed through ,r QUi i experi. tation. Suitable
DN”E‘E%“F‘% RS A AR RRekIEn ot i bi tors. of
va roteins.are S| 0 ; identified
vaV i PR SRR N8 o 3 pRRAR, BNl Wigrgrgly be identific
A5ne- 4 or ¥8cnARi 20 RIR LAZ 1 5 /1 SO A d9&Sing protein-
thro gf%wprongﬁgggnéFugé:gﬁ?ﬁgr t he ful}-leﬁgth val i dat ed sP
protdh Blt&h&tiondr fragnents thereof. Plasmd vectors, such
as, e.g., pBTM 116 and pAS2- 1, for preparing
vakbdataehler sfiaithn chimhdtogeptst kagtie askd toaidgetify potential inhibitors of
libraries are readily available to the artisan and nay
validaesdopioadine cbyf virtne sfichedfienreential of cuclk gotensial éntgbifors to validated
Clontech (Palo Alto, CA), Invitrogen (Carlsbad, CA) )
proteing] of tSfragnenje Herdof govantly, or@gmp-covhlssy prumed @ asadidopatrix such as,
permt the in-frame fusion of cDNAs with the

e.g.. Srphaspsechends. dBhapresargbon ekprotsin eliniBsolyate desopibpq in, for example,

Bee%%%i?éi?tnﬁi CE1 . Beletn 18 D17 RS AR OB e o al, Merhods
i cal. or. bi acheni.cal nethods.available in th .

AT IR RIS AR RN G e—
l e, affinity..chronmat h b . . .

o SRS DA BERY T B0 S o st

the \E}’iﬁa’t'gé ia%‘%eiﬁfwiﬁ %%%F%diﬁcag@trgﬁ 8 Un@ls 18%9431&?5&%ﬁbh@¢vhﬂe the majority of

I‘nht bi tors to valfdated” proteins, or to fragnents

cell&lzs}eﬂrgféfnsc\%ﬂiia%‘ Hk&éégf thB B 25 &M hi¥h ‘éﬁﬁﬁiyggo{e%?gnay be eluted from

solid matri X suc , €.g., Sepharose bea
the Rh@BBiliaLd Qali@ftePpRtBIND oRfhdghhcny th&boMiAddrScot@adink hfdhigh-salt, with
in, for exanple, Beeckmans, S. et al., Eu,: J.
chadBiopleh®@Rentsl 88 with Isbdivh? do&35] aulthid-(3ID®B aln Jomeenmbbdiments, it may be
Met hods 15 Enzynol. (1991) 208:24-45. Cell |ysates
prefaedilt tairadiogbelithe tellsl proo hppepamg the Ixetd aslaanidpmdtleitifging the validated
may be passed through a validated protein affinity )
proteinispenific Pinding preteinsy iMeshedstforyradislatieling yapynaliapieells are well known in
validated protein wll be specifically retained un

der
the qrbwdgaéc pr%fgkg; ¢-EoiisSown M. ¢tiad, Mz% C{zymoﬁ%é)e%q%] (03p3-10360.
g; %%ﬁ%lﬁ% V\glilgzlttgcf %goscﬁxtgg rfgrg g&n&}g:@g%agtgngfapf?y %Qayh{)g ti'tused to a protein or

polypeptide to permit rapid purification on an appropriate affinity resin. For example, a

validated protein cDNA may be fused to the coding region for glutathione S-transferase (GST)
which facilitates the adsorption of fusion proteins to glutathione-agarose columns. Smith et al,
Gene (1988) 67:31-40. Alternatively, fusion proteins may include protein A, which can be

purified on columns bearing immunoglobulin G; oligohistidine-containing peptides, which can
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the i mobilized validated protein, or fragnment thereof
under conditions of high-salt, with 20 chaotropic
weabosne=zor with sodi um dodecyl sul fate (SDS)PCTuSsma®11988
enbodi nents, it nmay be preferred to radiol abel the
cells prior to preparing the lysate as an aid in
be pudidietli dny Eslgmbd denndrg tat eche pahbRibinding Girbtem, biticl ogh be purified on
proteins. Methods for radiol abeling mammalian cells
resimar @nvehihg lenglesej and dihgdmafdlata nedwtase pwhich denl be pugfied ion methotrexate
Sopta, M et al., J. Biol. Chem (1985)
colupBi; 1@%3ucin(agcsu1tgpjﬁ tfabthe mrgpardzaredft palodagd nwidinrfusion proteins is the
affinity chromatography be fused to a protein or
epitgps 95| the épftuegea vup bﬁmﬁggluérpnd%ragmr@hwh@qh Benggional antibodies are
ppropriate affinity resin exanpl e, a valldated
read@V@tf@ Apleandaropm yhigti %@@@eﬁ an pinity Gatumy may be ertpélie

OSSR S 38T Ml B i o o o

df "%ﬁ%f SBHne I S pobRETa ﬁ%f’ Sttt SRSRACE). Thus
Whe¥>éh Eé:lﬁ &rﬁr}gﬁ)ﬁglab&éalgr of d[o e %94 WHidn OWelllnglsates an% Ipassage through the

gohir's ne cont ai ni'ng

vathEécff}}i gegtf'aff" nﬁ? cmn?:rp %%t&ﬁ@ ﬂlé‘\%ng E%Qﬁgm%f , (ngi%}?%tl n ar vahdate protein

pur | on colums "bearing N
maypb@tcﬁte@ted\mjf Ghtdradof8pRH! iTHee ety bEPaARURS maﬁﬂﬁ‘tb&‘ Q)rotem-spemﬁc
anyl ose; and di hydrofolate reductase, which can be
bindinyl protetith 108y BEUbRihEXabe préeinEtencidpetesiuidues akiht are readily available
suitable for the preparation of validate protein
to theiskitind pirtidaej sechi gs thse depéribedeby ddathdves, i QKL ureda Biochemistry, The
vi rus hemaggl utinin (HA) agai nst which monocl ona
Bengntin/bodireegaPeblisbingeaatnpany alnai praBbe 180 41 FA06m whi ch
anti bodies an affinity colum may be prepared.
Proteins that are specifically retained on a validated
oteln afflnlty colum may be identified after
} y Fapg b yacryl am de gel electrophore3|s

?ﬁﬂ&w e DR R ';:sa@e@ﬂ:ﬂ#@a@@% Sy Bl Phipduced gene

d
exmi g PGPt AN iPono ke st ERich R BERPERRY mogments rat are

effe&f tlt?l {%di‘lgi B8y Qnﬁll]%eﬁcé/e%?. %%){@SSI{O ﬁﬁ/&gfeﬁagﬁ}ﬂg ftil;@ eoiological activity

par el n-Spec

encolal'e@ %e?&ayp rS%ﬁﬁbl@%nﬂﬁé/d@seﬁgf be HHnB@l@nQ%’gﬁgE’lBﬁ?Irbr humamézed monoclonal

sequenci'ng techni ques t are readi val

anmsdmeess KAhtit@Alical thhy @e defivied bﬂ%oh‘b@ﬁ@nﬂ%ﬂd@ﬁﬁ Ba¥ed methodology, from

Mat hews, C. K. et al., Biochem stry,

antiggen lelatéd Qo mﬁlatlea bprioSdih Hodubatd ryiimdlf Cor fHRought Gecbibinant DNA
(1990). 15 Antibodies or Fragnents Inhibitors of virus

techfieogy., Albrdatialyy indmtiye Shtihodis\br abddodynitiagrivs inaylbe édentified in vitro
gene expression of the present invention include

by uanof bagipesiosmel e reatilynydijatie abpasrdisplashBbrades Exemplary methods are
effective in reducing virus-induced gene expression

disclsefl kfreipeduci ng the bi ol ogical activity

In one embodiment of the present invention, validated protein inhibitors are monoclonal
antibodies that may be produced as follows. Validated proteins (e.g., SEQ ID NOS:2, 4, 7 and
9) may be produced, for example, by expression of the respective cDNAs (e.g., SEQ ID NOS:1,
3, 5, 6, and 8, respectively) in a baculovirus based system. By this method, validated protein

cDNAs (SEQ ID NOS:1, 3, 5, 6, and 8) or epitope-bearing fragments thereof are ligated into a
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encoded thereby. Suitable antibodies may be
nmonocl onal , polyclonal or humani zed nonocl onal 20
wanovisledises. Anti bodi es may be derived by conveariuszmh/o11988

hybri doma based net hodol ogy, from antisera isolated

fromvalidated protein inoculated animals or throu?h._ .
suitable qlasaiid arctobNBat isesibsajuentyy ubtd ¢o tansfeet §{9 cellseiot faggitate protein

anti bodi es or antibody fragnents may be identified in )
productibn.oIn #iditieng iohapheadrantageeusdp indpsparaigdin|opiteresiop gbpther moiety to

phage display |ibraries. Exenplary nethaods are . .
facilithitesaifinie gutifieasion of fis vyahdeaeé PEreiBd Cheses Oéﬁf% ¢rdls sxpsesie a particular

e S AR PLOLELE LIV 0 e ) e
tej .g... SEQ ID NOS. 7.and .9 b ,
e iR oAty aifrk by SRRG ovamPBYsREy e puified

. ,CDNAs . 0., .SEQ | D NOS: 1 3.5, . d. . .
validFEg R 3y 7 e ashcesues TtneBe@ae S iy, Baj g mmice 1o induce

. et h | i dat i : o
w5 G0, B 8ot BN CPERLNGES e bt s, o

incregg'eg@g gﬁguliﬁgk%ﬁm 5002005/ 010143 PCT/ US2004/ 011988
suitable p asn18’ve tor that is subsequently used to

tr QR85 8E bestid%%of eld Srolifctfortdfl spb@tie aRfisd @) and kSIS EdIBTrom animals
In addition, it may be advantageous to incorporate an

havirPd pepeve eIt aatibaly e &t Yisédiorfcalt ifsidratveittafnyelontaycells to generate
purification of the validated protein. C ones of Sf9

hybridehbhsl@xpr Supemgtaatspirived floar hybridondatlenesprotesied far éhe presence of
identified, e.g., by enzyne-|inked i munosorbant assay

monddibriabAntibddissahasngd spacifiqiiyeisainst azprdticitar vadidpigdtnsetein (e.g., SEQ ID
protein purified by affinit¥ chromat ogr aphy. The )

NO:L i iand 9, \al fragmests Pretsod) nFpsa gemraleg@%p on phaupglgnal antibody
intraperitoneally, into BALB/c_m_ce to jinduce .

methadelpgn d¥eep e Gaubesion andy Lapgy A&@baé@ﬁntéggéa@”?ra Mgeguady, Cold Spring
adLuvant, fﬁgghas Freund's adjuvant, to increase the

Harbpg @WFWH@’J e response. Serumis tested for the

duct.i. f i fi i bodi d ;
P Brhsifin € th%;‘%g%' S xpBSib ey sBBE PR SHibR hcrerial or yeast
L1 . 4 i ein o
BB P g ) S s i o

pol kﬁﬁ@:ﬁdglggﬁo‘ﬁl aq .%Eit@fh% Haﬁ\zlb@igusf é%fsteh{]fe}t, ﬁ’l_‘éf $eREParf¥dgeous to utilize one of

noc anti bodi es ing specificity against a

the QRNhiElIPT avatthibie atrRsitP tflselonfacRitae ,pusifiitidd phi} % irbculation of the
7, and 9] or fragnent's thereof). For a genera

anim@BS Ahubth@RaldfateiiorineIN Aasttidpayit therbfiogglbedsolat&eby, e.g., agarose
e.g., Harlow and Lane, Antibodies: A Laboratory . )

gel pveification Giad tigBpd iim granikSwith rabsuitablebiog pratein (1Lh88)6-Hisy glutathione-S-
addition to the bacul ovirus expression system other

transferatealfG8 Thact evtherl sueh yreadily avajppatie siffinits ytage s Seraye e Molecular
enpl oyed for the expression of a particul ar, yalidated

Biotfnggp]@éyjz Byinciples and Agplications of Recomrl):)inant DNA, A§MJ lgress pp. 160-161 (ed.

Glick, B.R. and Pasternak, J.J. 1998).

In additional embodiments of the present invention, inhibitors of validated proteins are
humanized anti-validated protein monoclonal antibodies. The phrase “humanized antibody”
refers to an antibody derived from a non-human antibody—typically a mouse monoclonal
antibody. Alternatively, a humanized antibody may be derived from a chimeric antibody that

retains or substantially retains the antigen-binding properties of the parental, non-human,
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pol ypepti des thereof. As with the bacul ovirus system
it may be advantageous to utilize one of the
woansmiei4al |y avail able affinity tags to facil PCatus2004/011988
purification prior to inoculation of the 20 ani mals.
Thus, the validated protein cDNA or fragnment thereof
antibody boewhivhl exhédtshiimirstgd, imagamogsEcitges compirtd ¢atheoparental antibody
and ligated in frane V\Athaswtablet rotein such
wheragdBirttered dgb Uuatahs.o e phraseaivhinaerios @nt( 5y asrused therein, refers to an
such readily available affinity, tag.

See g
antibody seutkiaing Eiq@m@rf‘mve@)fronpwm differeny aaHBO%Eﬁpﬁ%%ﬁg oHsS Patent No.

4 81@2@%(5\;1%3”}? %Q@y%ma?es Fomyc cgggl)egp %gﬁgg &g}ﬂ {ylpgﬁgy chlmeﬁc antibodies

enbaodi nents of .t he S i nventi o i nhi bit rs of

compiE BB R SRR iR i gy 480 mouse variable
.cglﬁot ei n nmonocl onal anti bodi es. The phrase "humani zed

regl@it i body" refers to an antibody derived froma

h |
s e A
moulf Iglb%( Ifali %‘iﬁ%dﬁ:@' {HeY 'cf&hﬁe‘ﬁéelaqu tHe R tmd R bR hBBay with far less risk of

retains the antigen-binding properties

e lantiP&HeMERBe preférted R (REAP4MIEQbARCations that involve in
anap%k%sgg%%?g%s?é%g a%tl g%d?/pgut whi ch egéhl blq%)g cations Tt I

vivo GdMifikEARA tonuARgeRicH by, s, aseparadihtion sehdtipas ot the treatment of
anti body when adm nistered to humans. The phrase

neopldstit dizease oambd madythddsits redied theesids effectsedfee. g., tancantherapy.
anti body containi ng sequence derived fromtwo
di Hueraerzed antibdslossi regy bs e@hle\@dd)y a yrgty pamethodsincluding, for example:
4,816,567) which typically originate fromdifferent

€] gmétmgeshe wosthumppi eemnplymentariive %ﬁ@ﬂamﬂﬂg) gegigas CDRs) onto a human
conpri se human and nuri ne antlbody

fra -
ffam@‘é’ﬁ@? andyconsisah TeGRBt BnProges megeed viar %’aﬁﬂee arf. @3 ‘Jrgnanizing”), or,
e ESEGUT AL, SOLLE20 25, o L MU e vt

o R R B B B 0 AOER g g s e o
L bod “humanized”
vengg ' 'ISSthg%%(ethx?t anof&lr ﬁﬂmﬁfﬁé@ Iﬁl\rlltz%ggér% will include both hum. d

at1 on 2'1n nistration to

and avé}{é B SHGBodss. ?h%e 'mé&R6 sa§refcﬁ§81@sfeu% S8NbhdsZ&ral, Narture (1986)

for e treatnent o neop astic disease Or use in

321 m@gﬁmbﬁlsaﬁ duge Arbe Neigced Tsest 5504, (1984) 81:6851¢6855; Morrison and
therapy. Humani zed anti bodi es may be achi eved by a

Oi, M&H, | imhnol. (1888)00863-9; Vigthowyer kobl eSdemiee(19§8) 239:1534-1536; Padlan,
grafting the non-human conplenentarity determ ning

Molee gimmen. ((ADBS) 28:39-408h UPeaitan, f Mareewdriant] €984} (3):169-217; and
region (a process referred to in the art as

K etttevorcangh 7€ g ey al., dhroteimBng (10 4t 773 e3yeack of which is incorporated herein by

transplantlng the entire non-hunman vari abl e donai ns,
refeggnee." cl oaki ng" themwith a human-1ike surface by

re | acenment, of surfa e esi dues ess referre
Prg]ﬁé) £ %gmplementaﬁty etermqrtljing réglOlEH refers %o amino acu:{:i sequences which

together define the binding affinity and specificity of the natural Fv region of a native
immunoglobulin binding site. See, e.g., Chothia et al., J. Mol. Biol. (1987) 196:901-917; Kabat
et al., U.S. Dept. of Health and Human Services NIH Publication No. 91-3242 (1991). The
phrase “constant region” refers to the portion of the antibody molecule that confers effector

functions. In the present invention, mouse constant regions are substituted by human constant
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"veneering"). In the present invention, humani zed
anti bodies wll include both "humani zed" and
woOvers@eors” anti bodi es. These net hods are di scPoTa8200m/011988
e.g., Jones et al., Nature (1986) 321:522-525;
~Morrison et al., Proc. Nat|. Acad.. Sgi., US A, .
regiqnsogihe @RsESL 1egYsmoL s epissh izt Eptboisy 4t dstivg from humen
19 44:65-92; Verh t al., Sci 198
byt i it RS gt i, 58 P58 any of e s
. 28:489-498  Padl an, M| ec. |rnmunol. (1994)
1S0tyges: §ﬁj.%ib‘8%§1@}1fﬂ%c?a%at 1€Bor ough, C. A et al.,
Prat ei n : ). 4. 713~ € b Gho | h h d
8% s A gt kbR SloPRs ARy Mlile (B nonhuman heavy an

o i ) e e <. < . —
llghtacg@gpgegqﬁ%g th %g hlﬁ:ﬁ% Thd glgﬁf" BhRR seqih6ds sél@ctﬁig; & replacing the

sequences togét her define the bi ng

non-Blhh kb R0tk SRE G HunSdn! arBbwbikerabat s shchFligh8@hfMnddécudar modeling
natitve 1 nmunoglobulin binding site. See, e.g.,

to pfediet fedcodforflation &f MY hurBhifibed éehfi€nt): ahdGoRfphriAd 70 thcadraiformation of
et al., US. Dept. of Health and Human Services N H

the paddk be@ddeN Thiz. prodes8 &4R11646@ by repbhted bptir ametibo e s¢sidhies in the CDR
region" refers to the portion of the antibody nol ecul e

regidthathidodisturd &f statcture ¢ilithet GBS until thee ppgdiciedhtconformation of the
i nvention, nouse constant regions are substituted b

humbnireshsegoeseanedel cBseln@ppoDHNaE thecopformagon of ty1nweigiman CDRs of

e B ey S ey S TR vt
e e e 15 S LGS S Eh SR os 553010
and S0 BpE o Bine PR G R heavy and 5 11 ght

02 0 S%g?e%gﬁ%é%i%? AQ %gﬁg;d@gﬁ?’ YaftAled hfggtteincb | Qiso be produced using

placing t non- numan

tran%eﬁfgeﬂ%léls%e{trhr@ eP%ﬂ@é}eM %ﬂ@fnkhtﬁﬁ‘eﬁ?ﬂnﬁﬁné%gﬁhlm loci. For example,

gnent, nol ecul'ar nodeling to predict t _
WOSRMAROTRE L RReOfarks Bgnid Hxﬂﬁﬁ!lszlﬁal%rfgeﬂldﬁﬁ&ﬂ%mduﬁﬂmafm th@ animals do not

to the conformati on of the parent antibody. This

prodRE® E@Hohsl dnabions ihinuhegenild dweal theitratiiemioafof endogenous heavy
residues in the CDR region which disturb the

and Sight/chdif dogif W 9CDRS4 Lintsol dis¢iesep rteisgdnda nonpfioratm triagmnalian hosts
of the 10 humani zed sequence nodel closely ) o

capabbp obxhomtiag dchémmoné gespansote eh ntreurgsnh wWhareirCis agtibodies have
the parent non-human anti body. Such humani zed . .

pringtst iconstangs andigr terielle t regiondeend avhsretn e epdegenpys fgumunoglobulin-

enc e afl(o.ecé ggf%lfl{sﬁége%&&?@a;ﬁq%&@ V%\?@%p%ék é%goespé %gegquggf the Cre/Lox

EETGHRS T N P S N —
b d d [ 15. ¢t ' i nal .

oo A e o SR AR O PO g i

nonﬁu)l(nan%l fiammalian hosts having inactivated endogenous Ig loci and functional human Ig

loci. U.S. Patent No. 5,939,598 discloses methods of making transgenic mice in which the mice
lack endogenous heavy claims, and express an exogenous immunoglobulin locus comprising
one or more Xenogeneic constant regions.

Using a transgenic animal described above, an immune response can be produced to a

selected antigenic molecule (e.g., validated protein or fragment thereof), and antibody-producing
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WD 98/ 24893 di scl oses transgenic animals having a
human 1 g | ocus wherein the aninmals do not produce
wouostoionaal endogenous i mmunogl obul i ns due to POE®/US2004/011988
i nactivation of endogenous heavy and |ight chain
l oci. WD 91/10741 al so di scl oses transgenic
cell@an ki reBlo@cdTiivi® tha Bniies tagd BaPadpRodice MBHOMEs iht secrete human
i Mmmune response to an inmunogen, wherein the
moraetdnbbahtéedizay dm@uniration tpeotocsls,t aljdvaatsd And thealikeadk &known in the art,
regions, and wherein the endogenous i nmmunogl obul i n-
and @recesdil myichmuhizatian oflifis tekempleda tansgasic tniova¢ esdesvyibed in WO 96/33735.
96/ 30498 di scloses the use of the Cre/Lox systemto
Thignpybligation edipiongn ogpotnlonah dngbedies mgaingtaariarietys o€ rantigenic molecules
| ace all _or_ a portion of the constant or
1nclqr§1p g

abite lr-8gTHW oy Bumap D4, dotslactiaderat apdéjanys tesn) dhe monoclonal
antiBgHo gt o teP AL B8 ORcBgeots TGP g1 Peval i vilggical activity or

L oy A R o
anti{)@cﬁé% %%afr%g%’r‘%“%]eﬁ%d’ ﬁ‘oﬁl Mﬁ Qéif%oﬁx@%lrsﬁ??%@ gnlceg( PHRURYRA with IL- 8,

ocus™ conprising

blo @ PO¢ %niﬁgﬁ ced ARG JoF %%h@«g‘[ﬁnls Lﬁi&ﬂa@m‘bﬁ@ﬂé&ﬁ %gb&ﬁw th specificity

escrib above, an 1 mmun response can pe produce

for e af@dRGl8H AR FEN GarliBERE Hﬁ@naﬁsearg also idclddad 89w 0 96/34096.
protein or fragment thereof), and anti body-producing

- 5FY\PugfdREy O thkdgreSal iMRARO4/ :1iEBRE p“dl?}laﬂe ptidNaridevariants thereof are
removed from the ani mal and used to produce hybri domas

used haimsenize aetrimspaic animalcdsodestritssdt abovdi edonoclonal antibodies are made
| mmuni zation protocols, adjuvants, and the |like are

usingroethodsnkidven ar the argrandathe spsaficityn of theumitibatliesns tdfsted using isolated
for exanple, a transgenic nouse as described in WO

vah%ﬁswlweptldpm s Thasmitekitityonl dhes @n@wsesmodnméluse is tested by, for
antlbodles ainst a variety of antigenic nplecules 5 )

examplg g;ﬂpq{f,glg -infepted THREHr Ma}?aﬁe the. gatibadigspand measuring cell

monocl onal  anti [

Let t QLES o inhibic
o R 5T EBEA Gt F‘Pl‘lg‘{nﬁ "OPAF N SPHS Blelhe iavengen, inbibition
of Al (Sl FAL R B b E LR, HBN B 480 a5t sPngpee expression

usmg%ﬂrﬁgéngg 84 orﬁfageoﬁ%’s' %%cﬁi%af{op §£lldak€d8v'1rl%-61{‘llguceg pr(l)li}inlllclgotldes causes an

ne ce enifc mce
ORI 8052 LN ASE A Bl i

for 2PphHRERr YaRGhtEP ptdBHNbE Sorl 4 3SHR rHrCfra%%eﬁ@It&réercaﬁleeotested for their
di scl osed in WO 96/ 34096. For purposes of the present

abilitnweithiivirnsakepli@iiod, PEcYpRPhhRSioa p‘t‘@%rhé%ﬂﬁls Sirarabbodies would
are used to inmunize a transgenic animal as descri bed

be ailiable. fovbprealinival aadt ¢l esialr e phakenactstical) agedtbofds preventing or
known in the art, and the specificity of the

contgallingd vidisemedigted effeetd, epniitipns sodistases. val i dat ed
pol ypeptides. The suitability of the antibodies for
cl lthingld|beuapprecjated ghatgaligmativgr validated protein inhibitor antibodies may be

readily obtained by other methods commonly known in the art. One exemplary methodology for
identifying antibodies having a high specificity for a particular validated protein is the phage
display technology.

Phage display libraries for the production of high-affinity antibodies are described in, for

example, Hoogenboom, H.R. et al., Immunotechnology (1998) 4(1):1-20; Hoogenboom, H.R.,
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15 exanpl e, exposing HV infected THP1 or MI -2 cells

to the anti bodi es and neasuring cell growth and/or
wohesotgiEs c changes. According to particul ar appeaiss00af11988

the invention, inhibition of virus (e.g., HYV, )VNV,

0 oW B TR
o o DU L YA 81 SRRl o
pose Aot RS oo ) SFRGE, f G o camno
shry 2805 RSP BB GR sbidy, Bt g die
i SR BT AP s e

2%?@5;?@7 S%a&ggﬁﬁf{}{] 1iB9ri8¢ ma§ %td'cgd)r%l%)l'i‘sﬂlwe?{,: fog §xm§ﬁeab¢ ghe method of

s or diseases.
It . t eRNADLLIISE Which d@iedriatéiherein by reference. In

McCa?ﬂ%ﬁc&gefftag,r ﬁ%ﬁ{’?g?i gsﬁz@mrgngs\g 25 readil ;mfabt ai ned by )
short, 2hd %Bdiﬂgfsétfiéﬁcec@mmrwmbwpmmbte telynais tfusedrte thx emploateyminus of a

‘met hodof ogy for identifying antibodies having a_high
phageSRROL Ebe iptdteih @PIIH. Ppidssivh af theaintibledyediriablstreginnipsll fpgaon construct

phage display technology. Phage display |libraries for, .
resulté hetheraadbedyotdigflayii ghthafphagd surfasnwithglf eerrespanding genetic material

described in, for exanple, Hoogenboom H R et al.,
encorhpasseiovtivh i ppge pa90R) 4(1): 1- 20; Hoogenboom H.R.,

-54 WD 2005/ 010143 PCT/ US2004/ 011988, Trends .

Bifovalidatesi proteiggor)fragyaesp ﬂme%{/ ﬂ%ﬁ‘égf% Hugilgsa phpes,[ibrary may be

‘Nature Bio. Technol, (.1996). .14:1149-115 f .
obtaing 5 9 mely BT PRV e B SR, S, Altemativly

advant ages of .t he .phage, di,spl 2 ' fic to the desired

the ViSRS g DT ey SPHTERTAORImES spifc to the desie
. cannot .ot herw se b | | R¥ate® i‘(ﬁé’ihin%g'%e expressed in
regmﬂ?g?}?edm'\'@a{égé)ﬁ%t&%g‘% 8@%‘#5% de%l?rbo%g{,h ggﬁag% dlﬁspl ay P
ntLbodi & ' BorheMiidifyaWIANIO Bfinitgltadsng on

E. cogr?rgﬁefsrr% Q@Wﬁébéé;%iﬁg% Ant | boa/();a phage di stgl ay

li ' i =Tl ksRas adkbe@1aRdlR] mbiyixt bg., a tissue culture

me egﬂgblgﬁngﬁ/b%@f re_rty_ et al., Nature (1990) L
plate 38222 Fhagde \WRpelbih® ahtittdietavindthhatesired byti-velidatshprotein binding

I'n short, "the coding sequence of the antibody i .
propdtfid MAY Subegicilyite iflsted by utdessieapaming imthepase ef g solid matrix, or

phage minor coat protein (plll). Expression of the . dated
by affiftty Rasypticar toabtatidated iporiciplantigénenlgnn c Bhagerhavingiige desired validate

results in the antibody's "display’ on, t eé&ha?e d ted b
protesu inflalsieoryiattivitie meprhectspisiodnery Bih Bagieriangy diegifon and propagatec by

enconpassed wi thin the phage part.icl.e. val i .
standardometheds krown tgesR skilish iaghe & %%h%ogegp"%”&’rgg{ﬂﬁﬁn%g Biotechnol,

phage library e obtained b f o
supr@ﬁgraégguewmfiwf@éﬁwﬂ?wgs%P%Sé esang@o‘g‘}é@gﬂ’%?&

supra. Alternatively,

Small Molecules and High-throughput Screening (HTS) Assays

The present invention also provides small molecule modulators of virus (e.g., HIV,
WNV, JEV, SLE, YFV, DEN and HCV) infection, replication, maturation or progression (or of
virus-related effects) that may be readily identified through routine application of high-

throughput screening (HTS) methodologies. Reviewed by Persidis, A., Nature Biotechnology
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the validated protein coding region my be PCR
anplified using priners specific to the desired 15
woegisonoas the validated protein. As di scussedrabmge04/011988

the validated protein my be expressed in E. coli or
yeast as a fusion with one of the commercially

(1998Y a6:1 88489 . aHTISntfod egmerallferias tihd 1apgl screshimg girtedt edmpounds, such
may then be adsorbed to a solid matrix, e.g., a tissue

as small moleculgs) ﬁrrethmapdwmmotﬂmagePE")Spmﬁ@dﬁl@gamnnbca)m rebotic handling of
havi ng the desired anti-validated protein bindin

test pratqriafs; idetectiony of utesidigaeignals ded n@@qpéﬁt@twnbyf §%|'féc egg@hv gethodologies

panni ng, in the case of a solid matrix, 5)
inclugef ¢ & TQPotE sereping Fecheplagy wsingisaluble mrole Ics aéﬁ‘fe lepsrpell-based systems

A T
Sl Y T 0 R BRSEL , BEBR o e s o

mamrpg%%ga,b%ﬁ%?lﬁ% d]‘sel agcnedgf tglta(e,ﬁg o hat oc \#{p (’V?th{ &llular context as

or screenl or posli

os PP I20H, PRRS50g RS b IR S5 B8 of sy o

throf\ﬁﬁ?lvﬁﬂfch%s@sstﬁabq{eﬁfvdrgﬁﬁoﬁﬂﬁéé IBLRENCE oPRAthedcei® Rfread-outs. See,
r SLE, YFV, DEN and HCV)

. g,'('ﬂfrﬁﬁlfek ONE. &4, IR | @in. PRidRAI QIV98Y 9@)BA1-E3$ iifdbrdttted herein by
of virus-related ef ects) that nmay be readily

refedefl@nt i fied through routine application of high-
t hr oughput screening (HTS) net hodol ogi es. Revi ewed by
Pe HEiSdhethodolpgiNastempdoBidpt. g.¢ kmsraagyfor teSEconPoR0dshatdoddate or block
PCT/ US2004/ 011988 1998) 16:488-489. HTS net hods )

one gﬁﬂ:@rbimbgicpleaqﬁiviﬁes arapifeted praseini(hg, apreteigrencoded by validated HIV-

onpounds, such as_small nolecules, for therapeutic

mdusfad eshiplas gene-reRsiond d BYOYR B, oy Edateh Biotdn REHAIC) lﬁ’gmalpprempltated
ot £l b L B, 08 S e v oo
e e oSS SSRESTH 0 B PR gt e
effec&%f gg%btre:%tdcrﬁ)gypg)éﬁgn 8% Eﬁ.é&ll\p % ge g?lé@ag%/ aﬁ?&%rf is ﬁe\é?&f ot example, if

;Bﬁpc%fle{rtvaflﬁé)[?a Hb?élfl hEaSRaRfac W R et Qﬂ}fﬁgcﬂéﬂ g t%@ Ipound on the

rel evance o nteracti ons t at” occur a ceI

kma%é)fgta%%seﬁ%y, 2BP AR Bati the c&P¢spbh@hg 1&%%501&@&196&1&1@&1@ frifcontact with

dentifi'ed via incorporation of radioactivity or

the ?Ml@lﬂglh @D b pbu@b SdYie pRadnce &fyy-TP-ADE ¢ bagdeble buffer system, and
| uorescence or | um nescence as read-outs. See, 10

meaSurthg, th€hieamoesionbfBP. et al ., Curr. Opin. Biotechnol.
(1998) 9(6):624-631 incorporated herein bée reference.
HT Bottestaldl madeppld sgammisté aydantagongsts of padicnkae validated proteins (SEQ ID
conpounds that nodul ate or block one of the .
NO%2.0t, Ggansh?) axe eneonmpassedorithan thel seepg fdhpprssent mnventien., a
protei n encoded by validated H'V
In particular embodiments, HIV-infected THP1 or MT-2 cells are used in inventive
screening assays for therapeutic compounds (e.g., see EXAMPLE 4, herein below).
Particular embodiments provide a method for inhibiting virus (e.g., HIV, WNV, JEV,
SLE, YFV, DEN and HCV) infection and/or replication comprising administration of an src
family kinase inhibitor selected from the group consisting of src family kinase-specific antisense

RNA, sr¢ family kinase-specific siRNA, and a small molecule inhibitor of a src family kinase.
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i nduced cel |l ul ar gene expression). For exanple, a
val idated protein may be i munoprecipitated 15 from
woebdsgienpr essi ng the protein and applied to weCraSem4/011988

an assay plate suitable for robotic screening.
I ndi vi dual test conpounds are contacted with the
| MPLEIQRBIO CihB st AfagdlykiaiRiie c3Bslkinag: (SEIJ HoIN@S:8@ad9). Preferably, the
test conmpound on an activity of the validated protein

smalil Sndlsaks sedfandiiyr kiaaeniphibitot is a chappand havihg@ithes stracthat ed Formula I,
protein has kinase activity, the effect of a

Fornpda 1({bg, wir Forrhala ll, oosgdtsihetean t he ki nase is assessed
by, e.gR, incubating the correspondi ng i nmunopreci ped
protein iR _cemtact with 20 the particul ar test
conpound i/n the aresence of 7-32p-ATP in a suitable
buffer system afd neasuging the Fsanigpbration of
32P. Bot h\smal | /fol ecul e agbni sts and ant agoni sts of
particul ar Yal+dgqted proteins (SEQ ID NCS: 2, 4, 7,
and 9) are enconpassed wtkin the scope of the present
i nvention. |In papti ar enbodi nents, H V infected THP
1 or MI -2 cellg”are yged in |inventive 25 screening
assays for therdpgutiq conmpaunds (e.g., see EXAMPLE 4,
herei n bel ow). PamntTcula N odi ments provide a nethod
for inhibiting vifus (e.g., HYV, WV, JEV, SLE, YFV,
DEN and HCV%%' iRan and/or replication conprising
adm nistratisn of an src famly kinase inhibitor
sel ected fromthr;group consisting of src famly

ki nase-specific antisense RNA src famly

ki nase-specific._Si RNA, and a small nol ecul e inhibitor

' i nase. -56 WD 2005/010143

011988\ Preferably, the src fam |y kinase

SEQ I D NOS: 8 and 9). Preferably, the

' : iNK2 ki nase inhibitor is a
having, the strpucture of Fornula I, Formula

N
R / : Formula II
1

Iz

Preferably, for Formula I or I(b), R; is halogen or methyl, and R;, R; and Ry are
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N\NN R2R4I(b) 5R3elHR Formulall N H
Preferably, for Formula I or 1(b), Rl is hal ogen or
worbisoigi4and R2, R3 and R4 are -57 WD 2005/ 018428 S2004/011988
PCT/ US2004/ 011988 i ndependently a O -C3 straight or
branched al kyl. Preferably, for Formula |, R is -

inde AR 1,68 R SO, AR STTEoPH, o Yorrla 1, Ry s
’ | py T ice ke @ J o v i e
SOOI ST o A Thacn. ey LREREYS 38y £l Hilbrophenyl)-7-
buty}BPRENYI) AUTRER]@hs (PPalpyr i m di ne (Cal bi ochend Mer ck
I 'osci ences; "529579 PP1 anal og) (Bishop, A C, et

© al Prefé\‘@bl%ize #HO7: 38Hhitor006 doenBiashdfd) AisC. 4-Ainimd-1-tert-butyl-3-(1'-

J.. Am em Soc. 121:627, 1999). Preferably, for
naphgy)ypykazold[3,4 td}gyrimididei (Galbicchem/Merck Biosciences; 529579 PPl analog)

2-0x0-3-(4,5,6,7-tetrahydro-1 Hindol - 2-
(Bishopyet. By eeale Wa2yr8-407 B9 8r W00 HridBichep, 2. Sulet dni/cdarc Clem. Soc. 121:627,

di met hyl am de ("SU6656"). 10 According to particul ar
199%spects of the present invention, additional preferred

small  nol ecule SFK i nhibitors are:

TePraferpbivoi At dicmplis fd ihAdBPINGRES. 210R0Path -8 drtgirahydro-1H-indol-2-
enbodi nent s, .the SFK iphibjtor js.a e »
yimetylenmyeet-6f éfﬂ-ﬁﬂﬂa@é%rgr%ﬁamﬁﬁsﬂé%lmsﬁhywde< SU66567).
phar tic 2 I I . :
A S i o o
mol BRI idYBslorCiem Lett. 14:187-190, 2004; 15
I ncor por at e y reference herein in its entirety).
Pr et 860 dinddi8Bateat indbTidied. NEppatibaseenbodlslehRptR $EK dnhibitor is a
substitfuted 3-[3-(3-di nethyl am no- ‘
tetraRy@Ritdbtedbdse® inttoligbriea by drphatnrhdenideilly 2cydpratiléiydle thefeof (SUGEN, San
-di hydro-i ndol e-2-one. Preferably, the
Franksto,abuiyl (seé Maldbe1 had @b fiGhcal dt abnBiopeg. Med. Chem. Lett. 14:187-190, 2004;
~ 3-[3-(3-di met hyl ami no- propy| 3-4, 5,6, 7-tetrahydro-1 H
15 incoipvdated By yefemet¢eybeseinlin fts entoely).3- dyhydr o- 1H i ndol e- 5- sul

phoni ¢ acid nmet hyl am de (conpound 20 1 a of Guan et )
al Prefogbly, the @Wa@ydromdole-based indolinone 1s a substituted 3-[3-(3-dimethylamino-

w

1

o

propyl)-4,5,6,7-tetrahydro-1 H-indol-2-ylmethylene]-1,3-dihydro-indole-2-one. ~ Preferably, the
tetrahydroindole-based indolinone is 3-[3-(3-dimethylamino-propyl)-4,5,6,7-tetrahydro-1H-
indol-2-ylmethylene]-2-ox0-2,3-dyhydro-1H-indole-5-sulphonic acid methylamide (compound

20  la of Guan et al., 2004, supra).
Preferably, in these compounds, there is a sulfone group directly attached to the C-5
position of the oxindole ring (i.e., to the oxindole core). Preferably, the C-3’ position of the

tetrahydroindole core is substituted (Formula III):
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Preferably, in these conpounds, there is a sulfone

group directly attached to the C5 position of the
woxbesdad@3ring (i.e., to the oxindole core). PCT/US2004/011988

Preferably, the G 3 positi on of the tetrahydroindole

core is substituted (For IaIII) -58 WD 2005/ 010143
PCT/ US2004/ 011988 R 1 N Ol OIIl N wherein
R2 is C2H5 or NHR3, V\,herln R3 is aClto C3 Ilinear or
branched al kyl noiety, erfeimRl is
[ r?D@iBendent ly -(CH2) 3N( 7] CH2N( CH2CH2) 20,

) 2N( CH2CH2) 20, ; 2) 20, or

(CH2)3N(CH2CH2)2 CH3. Preferably, fhe substituents
Oo==S¢ he 05|t|n of tH® oxindste ring are

et hy oRe;” 0 5- met hyl sul f onaam de. Preferably,
dhe CGB' ubsthtuent is a basic
(3-amjho) pr [ t. Pigferably, the Cr3

am no) propyl substituent is:
-(CH2) AN(CH3) 2; -, 10 (CH2)3N(CH2CH2) 20; or
- (CH2) 3N( CH2CH2) 2NCH3. Preferably the

whefefl RGHRY @EH!; G{J NHR b%}%ﬂslﬁ IR?ZHS 'ar@f‘ﬁ) oMM Er bfanched alkyl moiety, and
compound: Rl is

1 N(E CIHBN H9,0, -(CH,)N(CH,CH,),0, -
WheregrQCIT_%g %Wn‘t)} ;(C[[Pga I(S }ﬁ%ltﬁ%}a g%lgicmﬁlz > -(CH2)2N(CH,CHa),

(CH)G IR BIM,0362 GHAUCID):N(GHLCR2,NCHYH CH3 and Rl i s
- (CH2) BN(CH2CH2) 2N CH3]; or 49 [R2 is CH5, and Rl is

-( Btﬁ@rah]@ghz@hﬁs)tmm—mthm@ rsiticat ofahe oxmdoiq ringape arethylsulfone, or
15 Pyrido-[2, 3-d] pyri m di ne-based conpounds. In
5-methylsulfenaemadebodi nents, the SFK inhibitor is conpound
with a rido-[2,3-d] yrlmdl ne core tructure

phgrerf@r@ ¢ 18al £ ek en a%‘l Petitygntt 1% Her ﬁl@f@?}gspxl substituent.
Preftmaphaibs (vl (PArke’ BAVE s Ve IO i nah ’?Su?m R PSP HNCH s -

(CHgé@:&LaIggﬁl%gf A@szigi(cggg%haﬁ%%%or por alt e;JI g;a/‘n(r:glt erence

he"Pre erabﬂf thé ?etl%ﬂ%lroﬁld% &-bROd ridlinone compound is compound: l1a [Ry is NH'
CHj3 and R; is -(CHy)sN(CH;),]; 1i [Ry is CoHs, and R is -(CH2)sN(CHs)o]; 3f [Ry is NH CHs
and Ry is -(CH;)sN(CH,CH,),0]; 3g [R; is NH CHj3 and R; is -(CH3)sN(CH,CHy);N CHjs]; or 4g
[Ry is C;Hs, and R is -(CH,)sN(CH,CH,),N CHs] of Guan et al., 2004, supra.
Pyrido-[2,3-d]pyrimidine-based compounds. In alternate embodiments, the SFK
inhibitor is compound with a pyrido-[2,3-d]pyrimidine core structure, or a pharmaceutically
acceptable salt thereof. Preferably, the pyrido-[2,3-d]pyrimidine compound is PD173955
(Formula IV) (Parke-Davis/Warner-Lambert, Ann Arbor, Michigan) (see Fig. 1 of Moasser et

al., Cancer Research 59:6145-6152, 1999; incorporated by reference herein in its entirety):
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WD 2005/ 010143 PCT/ US2004/011988 CI N H3C) "", C
\S/ HNNOFormula IV CH3 5, 7-diphenyl pyrolof 2,
wG-20ispyei4si di ne- based conpounds. | n additi onal PCT/US2004/011988
alternate enbodi ments, the SFK inhibitor is a
substituted 5, 7-di phenyl - pyrol o[ 2, g
5 pharmaceutically acceptable salt tF
Basel, Switzerland) (see Figure 1 of
Bone 24 437-449, 1999;

R2 Whelein RlCﬂs ei ther H
: & ™dependent | y - ( CH2) 20H,
- C2COOH, - (CHQ) N(CH3) D, - ( )2NH(CHQ)20H
- (CH2) 2NCH3( CH2) 20CH3, - ( CH2) 2N( CH2CH?2) 2NCHZormgla IV
- (CH2) 2N( CH2CH2) 2CHOH. - 60 WO 20615/ 010143
PCT/ US2004/ 011988 Preferably the substituted
5, 7- di phenyl - pyrolo[2 3-d]pyri mdine is CGP77675
(|.e., wher e is -OCH3R2, and R2 is
d:ﬂzdmk«(mﬂ@p@m@mm@m@md 8 CQWPM‘@@bac hInetadélFt)onal alternate
( d). 5 Methods faor Assessin e Effi
embegimsnts; dhres SEK abitiior 1¢ia a%bsp ar 5, Tflig! e YIOj‘E[\% 3-djpprimidine, or a

g TR A ool o o 1 o
. whet h .
Mlssggg}\ﬁ&%ﬁ Eorrzq %@ﬁﬁg@‘] qg§ g?oﬁéorg{?g%mrle%ge&%g 8&% s%ﬁtlrety).

| d/ b
POPLIGHLGS {0 baiiel (3N aiphaATH Aol AffRinidine is one of the
comIF045% HaSREhRA BRI Resiiing @ FofsbANAUES that are

R2
Wherein R, is either H or —OCHjz, and wherein R, is independently —(CH;),OH, -CH,COOH, —
(CH2),N(CHj3),, —(CH,);NH(CH,),OH, —(CH),NCH3(CH;),0CHj3, —(CH2),N(CH,CH;),NCHj,
or —(CHz)zN(CHzCHz)zCHOH.
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10 available in the art, may be further characterized
in avariety of in vitro, ex vivo and in vivo ani nal
woundsloiasay systens for their ability to nodubParasen4/011988
i nhibit H V-induced gene expression or biologica
activity. As discussed in further detail in the
EXAVRLEsDy PiheV iiREnkel OW-dipRakiilipsdian, 3-dpefiididige is CGP77675 (ie.,
nodul at ors of virus-induced gene expression are
wher8 /R, i§ &5 BNARG s afTH,) @ H,OH),€E101; torpduintid ef Missbach et al)
effective 1 n reducing virus-induced cellul ar gene
(Id).expression |l evels. 15 Thus, the present invention
descri bes, teaches and supports nethods that permt
the skilled artisan to assess the effect of candidate
nodul ators and i nhibitors. For exanple, candidate
Methodsl fdradsse esingr the i1 § 15 : tm&s GQGQQ-QPHV, WNV, JEV, SLE.

e resi on r,e t est ed_by ad ni stration ?,sucﬁ
YF Ve Bt apsh HC¥pmndused Sene Exnwﬁ@%&g&@%&ﬂ%f ncoded thereby
respective virus- induced genes and gene products )
( elnyentivel nyodigterstas ¢ommpands; whithepantisensg mejequigs, siRNA, or ribozymes,

inventive HV 20 replication assay system.
proteifs pesl/pT PeRSidet MhRAISS 28| MUORY, FReasnbcore s h sRglegyles, that are

e QA 5B SN B B SGTE P b
oS3 Y B BR300l B YR am v
anim%rgl’ode\i%\g a Qlel%g qﬁ% 'abﬁi?%&elﬂodlggt@ ®r gg—;gﬁi?ﬁ?v-‘?ﬁﬂlfc@@gene expression

rahibrtors w e ctive inr cing the
i rugs |4 %€ PLRS Grovided below,
i e SN e
partig@BeiRbnitRS MbH Rk o PLirhRTIAcH SERMIHRSsiI0R @8 atignse, siRNA or and
Sanbrook et al., Ml ecular d oning: Laboratory
smalVamladul CalHibitopp effegividainbetuding s4rug-1aRegd aclthlibf@eudgression levels.
Bi ot echnol ogy: Principles and Applications of )
ThudRahe peéserninvENAn ASMiPes ssached andsipportsBnethodnhat permit the skilled
Pasternak, J.J. 1998) incorporated herein by
artisarefoerssass ¢he effeet ef dandidateeneddatofs aad gibikitpreandi dat e
anti sense nol ecul e may be assessed by -61 WD )
20887 exiple, Rotidag2modnlero s intibigsa of yéus-Hdused, gene expression are

control ~antisense' nolecule (e.g., a reyerse . .
e i e eh camb g5unerc i to SRS st reppective vims-
oG et i oS 8o SR ATEEHEDPER ey invenive 1V
repliggt?f)\glm as%%pgyggegf)g ﬁlif&%glﬁfeggeh: rﬁ%nslﬁléfi% Eeflfﬁ%%} A b{; ?g%ﬁgeqed to express a

red to a’mahmma

givelﬁﬁlgrl&'cs:-ii@.\ggg lg%ﬁé/ of Qo RindHR lr%?b#ie?%n&l&ﬁﬁé" HRro¥bEdiSinto tsuch cells with a

€ sequence-spe IC reverse conpl enen

recoflbiBAPVELERLLABE o8 pRSRANIMREudo one of  the

Inventive antisense hol ecul es described herein above,
Or HERchvEheaufEry SRS AL AHIVEWMNEIBY SLE &Y BV, DEN vad $¥CV)-induced
conpl ement control oligonucleotides for SEQ I D NOCS:
gend &pldihion|thatalré hitdtoes eftbbeleffenive inteduhimgphekyals of virus-induced gene
invention, the effect of nodulators and inhibitors _
mRNA as determined, e.g., by Northern blot or RT-PCR analysis. For a general description of

these procedures, see, e.g., Sambrook et al., Molecular Cloning: A Laboratory Manual Cold
Spring Harbor Press (1989) and Molecular Biotechnology: Principles and Applications of
Recombinant DNA, ASM Press (ed. Glick, B.R. and Pasternak, J.J. 1998) incorporated herein by

reference. The effectiveness of a given candidate antisense molecule may be assessed by
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of virus-induced gene expression on the rate of DNA
synthesis after challenge with a radiation 10 or
woherswiouas apeut i ¢ agent nmay be assessed by, e. gCcT/ushm4/011988
met hod of Young and Painter. Hum GCenet. (1989)
82:113-117. Briefly, culture cells may be incubated in
comﬁa?ﬁoﬁ) rﬁﬁﬁnge cOlirdt4 GantsBYdE AhBRRE! @4 ot 04 EXRR/MN @omBlement control
e.g., Xrays. m’regbate y _aq;ﬁer irradriati o_n,_cellfs are
i e erRRIoh QR d RiZe Qb tReOcoiiel $dq@encefcomplementary to
Ohgoglgﬂéﬁ@r%’ g?rﬁées%%grll$3 dé\ltrle washed, treated wt hq P Y
the daRdiakte OntiSens@Ghdlectils) loinetoeihve Weakumtantl/ &fect Dhevirus-induced gene
filters are rinsed with perchloric acid, 70% al cohol
expréBidn Wheh hamidi i ed haneimaliadicla@xempiayy centre agletes include virus-
and the resulting 3H 14C ratios used to determne the
indudibleegeno eddifcesymtfiesicsersdvbatuplamentsoligonielnptides spgesponding to one of
virus (e.g., HYV, WV, JEV, SLE, YFV, DEN and HCV) - )
the ifivetive dnijgense mrlscelss deseribéd bersinabove, ardd wreferred representative thereof
reduci ng virus-induced cellul ar gene _expressiaon by
(e.g.omeerse camplement conohaligesudeqtidse frsd HBON@S:APdH-ur t her

S RIS S0 et LT e S BB pgors and inhibitors
of V%@gggeg%hagg}éggsggq ?]12 ﬂ%&%ﬁ ‘{’?&glés%%‘ : giggaf%g %%aifeﬁ?% W?&l a radiation
o oS35 SR PSL Y e R P, s
Gene&ﬁ?%@?%’%a elllS-rilearﬁhgﬁ%,a{ultu}’@?él%;&s%e' [REOHE 284he presence of “C-

systens Tor testi anti sense

thynﬁn{i)i;'rjlg%?il&? Itc?@%éog&reacg,eg S X-+dY8! URInR@iAEH AgeAfrtadiiidnNEells are incubated

I's "are scussed”Devi,” Current Qpinion 25 in

for a“@lo?@#@rﬁﬂ pHY® kG REUtbE Df K- thya8idldtd, CARDZe warhed, praatedith perchloric
by reference herein.\ Pharmaceutical Conpositions The

acid @Ad ifgeRIg WHatiganGe/ @t TiteBlteas drerrinsod withspendhldrieacid, 70% alcohol and
present invention are synthesized by an t hod known ]

theni 100¥4 ethanid]; fadfoactivitynisahersuredrand sl yasilting (EV'6C gatios used to determine
nucl eoti des. For exanple, the -62 WO 2005/010143

the rR€T bEBROVsHMOEEB88 ol i gonucl eoti des are prepared using

sol i d-phase synthesis such as in an Applied Bi $Y5

380B rs yon tileibitets rof vifus - gp i\ YWHIV, YRY, SLE, YRS DER ana HOV)-
. _oligonucleotides js determned.as is énomn i.n Lh& aat'lll
indugpe agne | eresEon| StlsHYR TR oRPAUating ORt Tef Pare (efigntfec cetiviar sene

R S 0 UL 0 O B8 OG0
o A 5 B P A B . o
anin%rfag ﬁ(gigf Sysirelﬁ%ri%; %gg 8?2%?&?%%&% iﬁs@iﬂ?ﬁ’tﬁ' dsbRe®Pbhes are disclosed

s -are provi Intertfering wt Vi rus

in, @P%ﬁ&h' 1@,”1)05%@%9 at, A0 ¥Bt 9IAk)001997) DY-899-8SS iifdbrpstated herein by
or virus-re ated condi tions or dISGaSGS, conpri si ng

refefeREd. Al faliSouldr SvaidSs aFt-r6@ghireWahihal Atbdel systnes fof testing PMO antisense
anti sense oligonucl eoti des or si RNA _
oligonucleotide agents, including xenograft murine models are discussed Devi, Current Opinion

in Molecular Therapeutics, 4:138-148, 2002, incorporated by reference herein.\

Pharmaceutical Compositions

The antisense oligonucleotides and ribozymes of the present invention are synthesized by

any method known in the art for ribonucleic or deoxyribonucleic nucleotides. For example, the
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identified using the nethods of the invention.

Preferably, an antisense oligonucl eoti de having 10 one
woRoBE@IMD NOS: 10- 14, or preferably SEQ | D NOSPAEOAE3004/011988

is adm ni stered. Preferably, the antisense

ol i gonucl eotide is a PMO anti sense oligonmer (PMD . The

oiodJFL 045508 SR LR E S0 080 2o Afplcd Bioysems
3808 DNA§ i dsized MEndIPUARL 6QRe B SRS BERAE HBEMkIhEE 84 is known in the art.
conpositions of antisense oligonucl eotides, 15 siRNA

angh¢ hRQEMEeslignnplsi®@Rtiasntified wald thatethydy oitheriduagion modulate
cellul ar gene nRNA gene sequences, corresponding to

canc&F811 goNeGitibn, BcluBingGncleordgBindapshdentgbiferation, drverlgomodulate virus
as active ingredients for therapeutic application.

(e.g. . THBS aVNO{IoG i ALk iYF Vo BENasbHOY ) usetiated phdnotypit thadgesof
the present invention. Were required the conpounds, ) )
ar Eherafore adermassiticad womppsitigenandamethiods aghprovided pr eyerfering with
conposi tion for nodul ating virus-nediated cellular )

virupinictiparaplicstionrmyation gpRIoEIESIoN LOrafTHERIS-Teliqd caditions or diseases,
effective anount of at | east one anti.sense

compisigh ARIEREIIEI HBIES SF CSHIRND g O ore Of fnienssligonucteotides or siIRNA

e L oGS LB PO SFRE e el eSS ote aving
t f d iecal . . .

one BESEOTFSPELEL. AR RSBGPS, i s, Prfry, o

a5 OB PR B b, o 1educing

i nfl"ﬁ%}ﬂe%ds LEPLAASRIAs DB Al BRd t& freIoMH: $AVLREbdidled conditions
a subject conprising adm'nistering an anmount of an

and @RéidsRNG8walih gfenc! eoti de (or si RNA agent) of the
i nvention effective to reduce said virus infection

angherinv&fionC plovites Rsletascdtiyalt bempoiti@snet aotisegssrmiigonucleotides,
(si RNA) is based on one of SEQID NOs: 1, 3, 5, 6, and

siRNBA ahBriéboayeite caipientenerarnio iwdidated oiusgodused estlilde gese mRNA gene
one of SEQ ID NOS: 10-13. -63 WO 2005/010143 )

seqUPEES USZGAdolinoRsSEQ dDpR@B e de 0t f.cand & anp semplementsgthereof as active
inhibiting virus (e.g., HV, W\, JEV, SLE, YFV, _DEN

ingfgii@ltﬂi-@l’)th‘?rﬁp@@piaﬁﬁl,lca%ém i[hase epmpastions gan al§o b used m the methods of
progressign in cells i.n a mammal consists of an

the prppeas iRvFEtaRo JKbers fregptired dhis copmauats 41 duclsgicetfriipt: In general the
sel ecied from si glA

L . N . . .
pharg P HIAALI B EE TEompN ARSI - EE0ieRa ConygsRiplifytatiog o phenotype in
o mEbL TR SR LALER IS SRS HGr e sopeots o s

et, ~f ' I X t .
Sl AoBER| B I e U PR ikention o
frag%%%ﬂ'h YiRrd JTOSRWE R Hadé Ghe GaRceOmMA 864 aNghaneesRAREE bhysiologically

In the scope of the invention.
acceptable carrier or diluent.
Particular embodiments provide a method for reducing virus (e.g., HIV, WNV, JEV, SLE,
YFV, DEN and HCV) infection, replication, maturation, or progression in a subject comprising
administering an amount of an antisense oligonucleotide (or siRNA agent) of the invention
effective to reduce said virus infection and/or replication Preferably the antisense oligomer

(siRNA) is based on one of SEQ ID NOS:1, 3, 5, 6, and 8. More preferably the antisense
oligonucleotide is one of SEQ ID NOS:10-13.
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The conpositions can be adm nistered orally,

subcut aneously or parenterally including intravenous,
wonvosaaotseri al , i ntramuscul ar, intraperitoneal PgT/Uanm4/011988

i ntranasal admi nistration as well 10 as intratheca

and i nfusion techniques as required by the cells being

tr dal 1L B (s r grewaly, JEV, SLE, YFV,
defl?e{/@?armg&ruugﬁ do do\élti‘éfh is) ﬁlhﬁﬁiﬁn@‘?us (cﬂé g va

y can be us with for exanple a

DEN &REE 0 infétid, Réplicatitl, Aederako0wh ptogrdshien i tellsTitea mammal consists
pharmaceutical Iy ‘acceptable carriers, diluents,

of arféifedi N irBo@t @f avRBttGIne Sctivde ngledicas sdlepddftomeiRNAagsnts, or antisense
generally refer to inert, non-toxic solid or liquid ]

oligdnutiegtides comtiplenemtay oo trendapsndatei wglluiat gerieahRhY, including the entire
reacting with the active ingredients of the invention.

virustid@atligene mRN Aiod baviagy stairtso sdgpenaes las gesdorth in HgQ ID NOS:15-21, and a
conposition to facilitate oligonucleotide uptake. i

pharmagsiutically efceptablec campiouvd slilipet. aComhinasions of | the peH¥e dpgredients are
t he pharnmaceuti cal conpaositions %re sterile. In

contgyapletied and enqemngsted i the ssppg ofdhe HyeRB™ i nvent i on,

U gL e ool S EOTLACLSY L B EI1) GRELBUS, i
oS AR P S S S B on o v
. th ff ect . ' . s
as 1@@@3{?&@%&1 gnfﬁsgﬁ% Ec%&qﬂ%&t %elﬂ[?&ﬂn% . |1ihg %ngspem . S!.eeggcg p(g'edehvery within
the ?félsgﬁrﬁgéﬂe@alvgélﬁfebp 2hy b@%gil GRlH PSexdmARGh! G{l}f%é?la reservoir or other

I'ng to a particular i gonucl eot i'de nod or,

metHoRE ®hswh Gn BhOLRII TR phAfiabatiticXlly Bedep@ibletdrrivkeailidnes, adjuvants and
ol 1 gonucl eot i de nDduFator is delivered directly to the

vehi6l8s bs SR & ihSlant28arf¥Rr sty hyferno dpgt,opun-akie solid or liquid fillers,
pronotor and active when delivered to the cell in a )

diluates bpen@psulasng inkeetid alooweaching | weidls ¢he estiet mngomliants of the invention.
particular nodul ators is provided by any nethod known.

Catiomic tipédsamty tatsat bel dedudedtinsthd spamositibh o ifacibiateepligopuelgotide uptake.
bi ol ogi cal activity as described herein. . ..

Impl8itg rviffthe spmpyundsme alrenissfly Tnszaneral. ke Sbarmacswingd gpppositions are
.&giscussed in Devi, Current Qpinion in Mlecular

sterilther apeut i cs, 4:138-148, 2002). -64 WD 2005/010143

iR o KL AN TR A—

it Sl SRS P B SBL E5 ol ey 858 o e

Vimgwuﬁ%f (?]eglé;?al(r)i gg GhR L %.eﬁr%gﬁ%égllt glﬁegédéfvnsﬁP%&?qgthﬁgé kMRfa¥tially the same

TVEery w

effe@ca;htl lax? g%lﬂpdiﬁfelnlt, the/ B i1 A9bd HERLE T hiBRMAHR LRIeP ndalidthalian species can
affect de

rvery can 1 nclude the cell type 5 affected
be tRREd id Vet b9licaBonss known in the nedical art. The
t

reatment generally has a length proportional to the
| emgbdetiodty, t Ratiligs &R e ppitiealas Soligoducleotide modulator, refers to biological
activity in the cell when the oligonucleotide modulator is delivered directly to the cell and/or is
expressed by an appropriate promotor and active when delivered to the cell in a vector as
described below. Nuclease resistance of particular modulators is provided by any method
known in the art that does not substantially interfere with biological activity as described herein.

Significantly, PMO chemistry is not RNase H competent (discussed in Devi, Current

Opinion in Molecular Therapeutics, 4:138-148, 2002).
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drug effectiveness and the patient species being
treated. It is noted that humans are treated
wgeonsroadlsy | onger than the Exanpl es exenpli fi edChaiseiono11988
which treatnent has a length proportional to the
| ength of the disease process and drug effectiveness.

Th%di’l@d%ﬁﬁ% H%chelﬂe réi%rssﬂor}ﬁétﬁo&jsoﬁeé(?%inglﬂeﬁb&lyﬁo,Ctﬂs‘ﬁﬁadﬁfg’ of a cell of

det erm ne the medical practitioners and treatnent
antis&RE ABSnudbdtlded SvlictRe alifRd 1 SorNBE &FaRbY ndAtvital vectors, and where the
dim nution of the disease I1s achieved. Optinmal dosing
antis&zb@Upbaf]dFEe hebioadttepbe delisirngTheasthodnnieiveat vdtlig chosen for
accurmul ation in the body. Practitioners of ordinary
the pakicular icall tyye teitg treated.e Reiametate tiet affee depivenyuean include the cell type
dosages, dosing nethodol ogies, and repetition rates.
affec@dtanduitnl chation esiskapwadn $hedepdiealiaig on the rel ative 15
pot ency of the antisense oligonucleotide (or si RNA
agBm tréatment aeaeraljy hay aldangthieroprrtionslits the lengih af thsyfisease process and

values in in vitro and in vivo ani mal _studi es an

drug citfentivaess; #1dalhe, PaRt BRECEADERTE THECE o b BTHER{ tﬂ%‘@%ﬁ“‘s are treated
may al so be utjlized. The anounpt st. be .effective t

concl0l Bros Bt g L B B 00 SBEnt Bas o ene

oS ST B A gL AP B P IR s oy e
e BT S0 B S 5E RORELShreamen couses

will @?kﬁﬁg&a‘t‘édaés PSS %ﬁgi?'&%ﬁ&ﬁ%ﬁ cg' the Qdtateal h@lﬁ?‘veﬁpr Optimal dosing

agents) may’ no conpletely abolish vira

scheliflE€ Gha NbeaRdlcalatdde Rlsinpa trh&BureflenBt BET divip I BScubdifiatiad in the body.
effects in vitro, as exenplified herein, these

Prac@#idricBE B SoréRERO WKidlS ir ke ageBirs reddilyndetefniiet eggimum dosages, dosing
clinically useful where they inhibit virus-rel ated )
methotflegies,0md repplifieatitesn, Opinuratdosages pngyveysdependiagcon the relative
enough to 25 all ow conpl enentary treatnents, such as )
potendyeob tHeeardipgnse raigontdlertiden@Er sRNAmgendhend ggrgenerally be determined.
therapies to be effective or nore effective. The .. i
basefbroar valuesuini iavitrecinsoi viveranimel sthdiey pad chpical Hiadht (Vgrations in the
therefore are admnistered singly or in nbi nation .
cmbegimenistised may glse, bedliiiers 1hy AMpHE mist b8 <FPCUea AppEve improvement

incl%.nﬁg ,%’o]: mq;}/ﬁ%?cg&q%}réa%&/ 15&%511%%? Yi_ A%%)élg%{i(&l, )oi' toc%ﬁp%ggé(d Survival rate or
leng%%:d:egrgtﬁ% A {e?gi’gtagg%brt &Egrrlﬂ%%{?g%a%%i%?&%@% e%talﬂ'f)fopriate measures by

P 4/ 011988 treatnent nodalities that are known
thos? %ﬁ?@g% .aIQ'Cockt ails of antisense inhibitors directed

agafsh Q?X%Eﬁ‘llar Vhydhsive HHGEHe IBRENREHRABS €6 siRNEA agents) may not
contenﬁ%a ed and wthin the scope of the present

comp BN EBARN vIRE ifFeCRRASAId & eplicalidn) &Y Gther Aelisdndudtdselicts in vifro, as
I n accordance with good nedical practice 5 taking

exerhpliftdaR&r6iun thdsb @neikdnde cimpoands tndagefts tale noneheleguelinically useful
patient, the site and nethod of '

where they inhibit virus-related infection, replication, maturation, progression, etc., enough to

allow complementary treatments, such as chemotherapy, radiation therapy, or other drug

therapies to be effective or more effective. The pharmaceutical compositions of the present

invention therefore are administered singly or in combination with other drugs, such as, in the

case of AIDS for example, HIV inhibitory agents (AZT, etc.), cytotoxic agents, immunotoxins,

alkylating agents, anti-metabolites, antitumor antibiotics and other anti-cancer drugs and
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adm ni stration, scheduling of adm nistration, and

ot her factors known to nedical practitioners. The
woOebdsaati4ge anount” for virus inhibition is thBeT/US2004/011988

determ ned by such considerations as are known in the

art. The pharmaceutical conposition nay contain nore

treatthOR T QRGH SR B RASwR in theRgul at or of the present

Invention. 10 The nucl eotide sequences of the present
| NVSIKEi RN fCafis&ifie ARhibN@E RBkeblell RRhingl $eo6ifal Yiros-indutdd gene sequences
viral or non-viral vectors. Wen delivered directly
are cbiitempREdeMAsitian ehegeoss ¢l thy preseidémedtiomuc| ease
resistant. Alternatively, the sequences can be
i MCigr panpdsitibnl st ainexisteess armhdosed sptacesrdance with gopdignelical practice
such that the sequence is expressed in the cell.
takin@einter a¢doymnt theecloroes t gonditiopooft thienindividuial patigndr the site and method of
regul atory sequence or pronoter to allow the sequence ..
adminisirhiéons sphadulingl of admindstratippeansgothamtagiory knqyir to mgdical practitioners.

ol i gonucl eotide sequences, are ready far l'ivery, they,
The Ceffectie immoraiduios diimdehibidien|ig thes ‘i?%efpe%%cqjg?/ g, 80%1$ef341°n5 as are
vl G s Tk o BB B LS an one mbociment or

| ectroporatian, fusion, |iposones, colloida
mOd‘gﬁtﬂ/Htﬁ%le@rﬁg?ttlfﬂﬁné@nand viral vectors as well as

? L T Iilll%?ﬁ%@l e ggcg‘\éﬁ%ées %5 Blﬂ:g%r@getnt {mfgnt?cgl Jf’éaiq)g cfeﬁ?f&@érﬁi‘efﬁé'r directly or with

of 1 gonucle gquences e ce

viral gg);rt hadvasl @g&r’%ﬁqt ‘r’]"ig!fﬂe[nd gaﬁfépedaﬁirlaﬁﬁis theO ﬁ@@&% eivale ls%etngreally rendered

treated ocation of the cells an

nucldsBOYRistAi.t RRsmaitdly, tBel sécﬂleﬁc_fk@ cah be indgRrhte@ into RxFREsiBE cassettes or
achieved by |iposones, having specific markers on the

cons@uté 86 thet theiseQrhtd dxpeestddpiasheresll. behaully)ghe construct contains the
injection directly into the tissue containing the
propéaegalator Iskquenty oh aninngerdiepatovatisoeiated to hespxatassdd in the targeted
proximty with the target cells, specific receptor
cell. medi at ed uptake, viral vectors, or the like. 25
Adm ni stration and clinical dosing of PMO antisense i
t henepthet oligoandentie; ssqunseviatsagady fir delixerppihey cap be introduced into
Devi, supra, and in Arqra.et al

cellsppas keeutn balaridere ﬁ(ges[,)e‘@l(::’i’ﬁag-é’%f%%’,’qa}l’ z‘%&‘fﬂl%T grapeutics, 4:138-

P TN L T P ———"

i R 0 LGP Py SRR PR bkt

sequ'eﬂ]c\ég N {h% .r&'ell.T e method e%%g%lﬂlcf%éﬁi %@géspég ﬁ‘fyﬁ!eﬂg- {P68treated and the
present inventron turther provides host cells,

i i k H .
locatz(g ffgt’hg\%ﬁ]{lsg %‘[Hav?ﬂl bR RvLtekRb ki lfe iR O &R K RbYAiZaGon can be achieved

e transfornmned with these vectors as
by l?@%ﬁ@s@hﬁyin§%€ciﬁﬁ anskers ngdieeddriacaltboirtdiidg e Uthoséhe, by having

he function and the regul ation of malignancy and the
injectib AirBEN} intdBeaiyuddontdiging tigsniet celisy Byhaving depot associated in spatial
proximity with the target cells, specific receptor mediated uptake, viral vectors, or the like.
Administration and clinical dosing of PMO antisense therapeutic agents is discussed, for
example, in Devi, supra, and in Arora et al. Journal of Pharmaceutical Sciences, 91:1009-1018,
2001, both incorporated by reference herein.

The present invention provides, in particular aspects, vectors comprising an expression

control sequence operatively linked to the oligonucleotide sequences of the invention. The
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5 Vectors are known or can be constructed by those
skilled in the art and should contain all expression
wehermmez necessary to achi eve the desired PCT/US2004/011988
transcription of the sequences. O her beneficial
characteristics can al so be contained within the

prese ?Qﬁ&hﬁor? ﬂﬁ'ﬁlef‘grdw&&%‘sﬁ&ﬁlsf QllectddeeOSuttabib i@ yotic and prokaryotic
igonucleotidés in a different form Phagem ds are a

cellsSRBIch € n8xFol R With $8H vedR ek inetakarye Suek srabgomuaiecells allow the
they can be used either as plasm ds or as

studPaLiRfiepdagad wRe tputtio Of maligpiey anfl the heatmeattherapy of the present
i nclude viruses such as bacteriophages, bacul oviruses

inve@itgh. retroviruses, DNA viruses, |iposones and ot her
reconbi nati on vectors. The vectors can also contain
el Vewors srd latovuser dan beicohsirucmddtyathesst skillagrin sheart yust sheuld contain all
host systenms. One of ordinary skill in the art wll

exprésson elbinchis mesessaystoerrbiaye che slepizad BResCRption &f the Sequences Other

particul ar vector. The vectors can. be introduce

beneﬁg]al shyyactesigiicg e@nb@ls%w eontatpad antpg} fhey yecers kSHSﬂﬁ xfgchamsms for
reco‘geg%g? gll}sq &égg{gapq)t&@a Z_il]irl% 16 hgns gge%?i s %gel afeo@ﬂcg]rc example of such
BRI ONE AT N ER S ST

Exargélﬁé e(r)] ggligetcl)‘ t ogcqgl% kﬁ)l&\%l ggfg%%r éﬁ alﬁ'gﬁ%gf%ac‘#ﬁ%l’gggg el‘a(ﬁﬂgnruses and

retr &STP‘NAFQ%S @I oS ran@ e r@c%mbl%t‘?(;h Veo@i@g@he vectors can also
argeting, CRC Press, Ann

cont%}u%ﬁkm&ﬁsgﬁﬁ’hse Mséiﬁféf ?rokéry%ﬁ& Ve Yultryotit it %tdrﬂéf One of ordinary skill

oni ng Vectors and Their Uses, Butterworths, Boston

in th¥afiSwill (ch8RB¥hisi Hodbisy haas e cahlpanblswﬁfrﬁa:pmquas/ecmse)
4:504-512 and include, for exanple, stable or

t r IR ivetbrst ¢aansd antadoced inkd pefseat fissnes by eny romporfag vaiety of known
and infection with reconbinant viral vectors.

mettRes onitliimalnt ante tSuet sméthodmncannbe framdrgeneeatly adeseritisd ingwenbrook et al,
to achieve the antisense inhibition (or siRNA

Molemudhiratleningnf Ilgﬂhorajw)y Mengal,/GeldfSarings tarpen Lahogateyye New York (1989,
acid. For exa

199 i ehiobel oo dbe R UBETORHOYLH 1 MBIERYBS Bﬂaﬁ%ﬁcﬁé‘éﬁé@y and_ Sons,
Bau??n;srg:&a&imsg%ﬁgfgd%awe%z@ (BB Bhel i, P $RSchon asor, vich
o] R B B B L s o
Mol?(ﬁlé%r Xr'n[r%%t:fg?s dlih%ﬁj Uéég (}&g\ggstﬁs\e/ %63@5%?532@988 and Gilboa et al.,

Bzo’%@ﬂ g&e%t H986) 920k-AROLId ‘ﬁ{cﬁdeo BoPbxRRSIBOk¥BIcCor transient transfection,
ren ratl1on, -67 WD 2005/ 010143 PCT/ US2004/ 011988

hpofé@ﬁ&{ 'eﬁcﬁ%érﬁﬁéﬁ&ﬁpﬁé&ﬁo@“@tﬁ|récdm31ﬁhrﬂi RirBkw@efgsi on
vect 3r conprising a nucleic acid sequence encoding a

H Rechdument aRtlods dmogant sequenes, alkhbenesdstanghieve the antisense
el ements for the transcription or translation of the
inhibitich &l sERNA; medlatediishibition) off 4 ealidatwinpogat dyuckedl acid. For example,
conparing the level of
vectors containing antisense nucleic acids can be employed to express an antisense message to
reduce the expression of the validated target nucleic acid and therefore its activity.
The present invention also provides a method of evaluating if a compound inhibits
transcription or translation of an virus-induced cellular gene sequence, and thereby modulates

(i.e., reduces) viral infection, replication, cell proliferation or phenotypic differentiation,
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expression of the HV induced cellular gene sequence
wth the | evel obtained with a control in 5 the
weahe®aei48f the test conpound. Alternatively, ®RETiUS2004/011988
shown in the EXAMPLES herein, such an expression
vector is not required, and test conpounds are
oy OcYf “dgD C » coniitheas nuéleic acid sequence
com e e e R el o R e o et~
encodily @ MINORJREQVdHaRr 3848 Sqabh, tirhrkeday! dlgneis frahé tdesscription or
for imaging virus e.g., HV, WV, JEV, SLE, YFV, DEN
transBvien [EVhe imidiece deidehlimiasteigne esaqeoensead; 40d comparing the level of
(polynucl eotides) within a cell. Such oligonucl eotides )
expre3kion b$ efUHIV-diduded eelivilari gepe istqupace withyshé favebobtanedadth a control in
occurred, for assaying the expression levels in a cell
the abgenté sithe tasscoamgpoundr Altexmatively, as is skowninthp EXAMEBLES herein, such an
as is known in the art, and for diagnostic¢ and/or,
expressiogvestor ¢s ngturegesess and sesbicepewids Ara AdRBYstEee §o girps-infected cells,
Assays for Virus (e.qg., HV, )Al I\QS/ JEV, SLE, YFV, DEN
such ggdor mpl%t&Hvaqugedrg%f{%k onefillsi ons or di seases The

t inventi vi d f dj ' d/ . . .
B e SO BB AT oI sr maging i
[ ' ]
e S STl LS9, M S e Mo s

Preferred valida Vil WS- 1: -geng s eSied Bining if

o BART alitih Fufl; il R Ao SRUATE R R R ping i gene
i L 80 in ARk pfishidn L1BRe1S O 2284IPBE tiBGe using, for

mPlg@%gggﬁﬂégﬁdgﬁ@%’Ecgafﬁg%@gzl 4, p7 Salnlel 9, and : . ©
exaxxgﬁ?élbz'}'znﬁkl AP diRRI0R s is TMRIVAR A Yhe 8HCBn@IGaYBghdROland/or prognostic
bt'ai ning a tissue sanple froma test tissue,
purpBREformng an assay to neasure expression of at |east

one validated virus-induced gene product (e.g., nRNA

or protein encoded thereby) derived fromthe tissue

HO SRR 1 BRR NG e ment s the present
, such as those based on validated
SE NG desdd dB f SR R5ENLE: tARELHsays based on
or th% g¥ er at}#‘z)’/eng%if%‘g eI\IO_S: 1(§P13, or ar#ri;ays conpri si ngy
diffeddiiaPhnehtBeridif 68 hidhtdBineialeed RO WRNVESEVISIZENEY, DEN and HCV)-
pr oguct s, as well as a kit based thereon are useful
indub& gthtCedira@Rsi PrefadédralidaegnoBisindiiced pek scahiewes are represented
andfgor -68 WD 2005/ 010143 PCT/ US2004/ 011988 _ )
herelrE} SEQUDANOS AL 305, e and/ B angl-coad pletnachtcthkteof) iatmmgdwitls the corresponding
conditions or diseases. The present invention noreover
gena @bdinesSEQ 1D MOSRod, T and dwand fcambinatings thewphgnost i ¢
agent and/or therapeutic agent for virus (e. tg CHV, .
VWNypigally, s@hssaysinvabEnp g ng@ssHe éagﬁag iftom a est tissue, performing an

assay to measure expression of at least one validated virus-induced gene product (e.g., mRNA or

protein encoded thereby) derived from the tissue sample, relative to a control sample, and
making a diagnosis or prognosis based, at least in part, thereon.

In particular embodiments the present inventive oligomers, such as those based on
validated SEQ ID NOS:1, 3, 5, 6, and 8, and complements thereof, or preferably SEQ ID
NOS:10-13, or arrays comprising any of the preceding validated sequences or gene products, as

well as a kit based thereon are useful for the diagnosis and/or prognosis of virus infection and/or
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30

and/or therapy of virus-related conditions or
di seases, the diagnostic agent and/or therapeutic 5
wagersioi@dng characterized in that at | east oneCT/US2004/011988
i nventive validated nodul ator of virus-induced gene
expression is used for manufacturing it, possibly
replidR98! {1RiheMvirls S4lhicaREIE dRO et V&RIiHIHE or Aleadeb.ar y
agents. Diagnostic kits are al so contenpl at ed,
CODRY preschd irventi@RmbredRer elatd¥rs aansdhad fop heheafacapmgiaf diagnostic agent
for a validated virus (e.g., HYV, WNV, JEV, SLE, YFV,
and/dEherapsitici@nt fod wired (ce) HIV,aWN V] 0EYe8BE sSEEVeNEN and HCV) diagnosis
according to the present invention, possibly together )
and/oni thbrapyiiof afius-reldigd tdondisionn dr disaasch,| the yiagpesitcsagaphian@/or therapeutic
the present invention has been described with ..
agens peing feheiaptgrived it dut ahirast opg invertéye ualiatsd medulator of virus-induced
preferred enbodi nents, the follow ng EXAPLES ser ,veb ..
geneogxpyession is | used rfar ananmtacturing; by BeRSIbhN tegrthes rwith, gpitable additives and
intended to limt the invention. EXAMPLE I
ancillary 9e§0¢¥ ect ed THP1 and MT-2 cells are a valid in vivo

us fﬂ'glps K ottt rep ERmIEEL Sttt al Joih okl gandior probe

o o X . , ,
B LR R A S TPy e
geneés%%:e%gccg)gggggg %?%r??em@?&?&{é?)ggsi@g tbgeﬂg&- | th stflhbR) additives and

nacro sceptible to

T on by the same virus strain. H V-1 89.6 was
amﬂ!(ladr?{’ggér%ﬁql y provided by the investigator who isolated

and characterized it, Dr Ronald Coll man (Coll man et

al, J. Virology 66:7517, 1992). Applicant's expanded

t hhilier the fayseptlifiveneion rhaPBieeh desdibednewihtspedificity tin faocordance with

use 25 in the inventive system as described in
certalXAFRtsEp2fertedr emhodialents, thd Yollawing tEXIARHES 1seavedony- @ illustrate the

cells. The cell lines selected for use herein include
inventiom andenoogttistehdedeto Tiamt thedmyentine. T cel | | eukeni a cel |
line MI-2. The THP-1 cell line is CD4+, highly

perm ssive for HV infection, and has been used by
nunerous investigators fdEXAMRLEAg various aspects of
H V biolo either prior to or in concert 30 wi I
(dXérnfaeied %Pdfané rl\rl“r}azfcgﬁllé are asvaliddp gprarpede] gysiene quu*i}i{’ replication)
literature over the past (Se nonths -69 \9&%005/0 143 dual tropi
PCTheSIY ok FeaingBe! 1} BiFampde! sysfemarassii dpdy Sty IS 18'a dual tropic
cxo TS o SEERRL) 53 S B3 8RR cxCrsor
| nmunol ocal i i Ies 3 ' i(D o NTHP-1
coRy FHORRRES, TR R LR ed. B3 e SRRty @g, "THP1) ar
suscEptivhd tPinfectiohdy e AR vifhs #A82 HIVEASS.61\%as originally provided by the
investigator who isolated and characterized it, Dr Ronald Collman (Collman et al, J. Virology
66:7517, 1992). Applicant’s expanded the virus by culture in PBMC, and concentrated it for use
in the inventive system as described in EXAMPLE 2, herein below.
HIV-infected THP-1 and MT-2 cells. The cell lines selected for use herein include the
monocyte line THP-1 and the T cell leukemia cell line MT-2.
The THP-1 cell line is CD4+, highly permissive for HIV infection, and has been used by

numerous investigators for studying various aspects of HIV biology, either prior to or in concert

with examination of primary cells. Reference to the HIV literature over the past 6 months
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a cel lul ar neuroendocrine receptor expressed on T

cells that actively facilitates productive HV-1 5
wontesoiean) ; Nguyen & Taub,. J I nmunol 168: 4122€®/US2004/011988

(CXCR4 function requires nmenbrane cholesterol:

inmplications for HV infection); Ho, W Z., et al.

revedl& $&Rral sﬁﬁﬁ&l&hﬁIV %@&ﬁ%gs b/ the?iﬂ%ﬁﬁ@seﬁlaﬁ HH@J{%@@‘[IHS Fomt Briquet &
n uman |

expression | ne cell's); Hayes,

Vaqtﬁ:&o  VirdloBh @2 $hersu, 2602 1hShendlecati@itZon( E’L@ﬂﬁxlo‘fcbﬂieantlsense protein in
proliferator-activated receptor gamma agoni sts i nhi bit

HIV-HLiMfebtedr @b hﬂ(ﬁ{rirﬂfpattﬁblé?,c Boptla IR R .y al.r 4ids ¢6i3p9i16n2002 ( VPACI is
and post-transcriptional effects); Lenardo, M J. et '

a celllar@leurodndbciiak redepod S)Zprés%ﬁd 20 (IZ:e(lélyltad) pettveiyciakilitdtesprodictive HIV-1
peri pheral bl ood CD4(+) | ynphocyt es bﬁé human )

infeckiom)y N¥giefen c&eiayb,v i/ rIzvgmtmi)el@ ﬂdﬁbéa(@(ﬁ r ﬁmc‘uort a@qmes membrane

t han apoptotic and does not uire env.);
choldsteret 11ap11cat1¢nS/If¢roHI\77611@0@011)16110; %éoéz et Bea WeéfJ dﬁéé@ﬁ 2002 (HIV
T-cell lines caused by hunman |nnunodef|0|enc Vi rus
enhanwesuhstM@sP Aresfiqie o wRA: HpERGeells); Hpisst Msildy et al... J Biol Chem

277: 565 1885 2062 Do iRpine kP REEAOAGRIR aggg’ge'peoama ggonists inhibit HITV-1

i nt er.acti on, nedi.ates an lnhLbltor

rephpaélﬁnl ip Q%chmhagcw}ny tlr_ansc {1qna andeqos Fran ﬁlp{}?r}a leffH ct\'s ienardo M. L. et

T
humiH H&duﬁ';%éfﬁi&?}f n&ﬁfus | on?‘pﬁyﬁlﬁaﬂedrme-‘ RAA&GT hah %E?ftotlc and does not

Vi r'us ansm Maut 1 no & Mor gan,
requ réﬁv ThBE)lt(;I?’ BOR7e34.. 2094 (ERbonted 20001 {datiPBf ODA(+) T-cell lines
I nmunodefi ci ency virus type T replication by
causé@%?'huhﬁiﬂtlhﬂhﬁrﬁideﬂ@@ﬁ@ﬁ Pir@xfghedsddrg nov@Bpend26h caspases or apoptosis);
i mrunodeficiency virus type 1 envel ope anti sense RNA).
AlfafRgdviced i Fh-egNed Adual S [ASd VRE386217a200Y (Umkimdsewtokinase receptor
t he najorlty of cells in culture are both inportant
interdetion hedifies ana inlebioryrsigrat feryHDB&d adplicatiby)s iWu M@’tln et al., J Virol
effect of HV infection, and both of these paranet
76:5B@5-64.2008 (Buivitionakevejuatipe ofiDE-BIGN manocipnal apgibpdips frarcals DC-SIGN
THP-1 cells were obtained fromthe rican Ty
interagtiang mathdsiAMcE o Aot mﬁ@éesh@narm&)m Cigpey Ela‘ﬂsfwﬁf ft jransmission);

25 avaijl able for

Ma“ﬁﬁ@s‘%gM%% hgﬂmc %Gﬁr €y f/%gb%ﬁ qu@g?mang%dr ingipitign of human
e %F’psiisl%aﬁ?%lﬁﬁsﬁfirio%ﬁﬁehrgmraﬁ%tlg%{s g
P 2mv )
mn%%?ei‘e %?%Y%%@B%O%Xiaﬁgﬁ%ggg‘%mt Folloming
%ﬁﬁ@ﬁtblx\fokﬁ al idtse %’f(‘f e H §r R kL et ndfoBity Bf Gells in culture are

rent nac age and are cultured in

bothqg-:@}tﬁﬁﬁﬁ%‘ﬁl sGoH 4 tSahi ﬁﬁ{y%séﬁ Sh8is of fRe ViR c2 QO BINVIRk4Eon, and both

US2004/ 011988 Additionally, the T cell line
of thed parambess UeRTIbedMTachidved dyltherase 3f dad CD4eudedintie. CEHP-1 cells were
line that can be grown in suspension and, |ike THP-1

obta@ietl Bomathe AmgesicauTeppiCulthe Collaxl:llohe(Manassas VA). They are currently
available for our use as multiple age- and passage-matched cryopreserved aliquots. All cell lines
are maintained as suspension cultures in vented T75 tissue culture flasks at densities of 5 x 10°
to 5 x 107 cells/ml in RPMI supplemented with 2mM glutamine, penicillin/streptomycin and
10% FBS. Following treatment with TPA, THP-1 cells differentiate into adherent macrophage-

like cells and are cultured in 60mm tissue culture-treated dishes.
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infection with H'V. The cells can be efficiently

| oaded with antisense oligonucleotides. In addition,
woOheys/oheme been shown by ot her investigators tecpusiodel1oss

a sensitive and reproducible 5 systemto test

antiviral agents (see, e.g., Haertle et al, J. Biol.

mﬁ&@litiﬁx@%ﬁé %?’Lﬁ%i Qine L{BBL” wlhisdd CRITS RremaNa TaRll Seukemia cell

t hr oug DS Research and Reference Reagent

line FlPP5RBe ofdwWf i kEGeBHon HRd 11iRe TIFER-1 HleWs Bleewdre tudddptible to acute
cell's were used as an in vitro nodel for exam ning

infecEi6h MAHRHTIUEMEh& ¥BILESI B effltidnily TohdedHvith raafikénsatoligonucleotides. In
cycle. The HH'V-1 89.6 was initially grown in PBMC

additesig tEsniesBtieah eHows ibygtieri investipentsr taneevigde iacsensitiveised reproducible
for infection 10 of THP-1 cells. Briefly, as the goal

systeaf td test putedmihtagerits dices eyyaSaeotlpeol, Ve Bod] Chemr 2@%ﬁ§70-5875: 1988).
expression over the course of a conplete viral

MT-2 eglls aratvasiableythiosgh theaNist AT108 Resesach and ReferesgmBeaesablregram.
infection of the majority of cells in culture, with

U -tfected P gelIso O -tiectad THP-lage I TRFS Upselsas-an in vitro model for
exaniglad GelBIaE Gegh EREFeSyrH P RV C5PIGERG Ypfor The AV-1 896 wes
i oS SRS SPAETER b 08bin SEBSIAETRS g e ction
o TR B SRV P 08 R B P coresion

over %% 0RufR d %O&nﬂ;lé{/g g}ifa&lfl‘ idatigh ach/tsbé; i ?pot&b@ ﬁ(fa{ﬂﬁ&e bt Synchronous

al'so cont al ar gromh factors wt

infectioR 3¢ itﬁeym%ieri'twéﬂ QAEGECIRAS WENPMAEDI OSSP eRstant fiss 48 hours post-
virus- induced effects. To circunvent these obstacles,

infeo%%wg@}er iSuRd b aflashedlof Hhtdel c8% fequie® t6 ofdénuuffidiad RNA for gene
20 20-fold using Amcon Utra-15 centrifugal filter

profitigy iat @8lt{phd {ilkePI 1 hifecf of)dsyMéhrondis infectivn ofsicheell numbers requires
yielded high titer virus (. 1x107 pfu/m ) that could
highhiernési speksd edowaverpdiusritérs derivedrioom REMC sapdrnatents geecypically only
factors. The potency of concentrated virus stocks is .
in thexeegin 6f ddl6°ntor AR W/mihi Additionaldy.r sich supgmajanisgipy also contain
HeLa- CD4+-H V LTR-B-gal) infected with 1 1 or 0.1 | .
celludgr gromde madters avitly ithey gapasity 305 infiepes gng gxpregsiqey independent of virus-
. . unconcentrated virus. MA@ cells infected with 0.1l of
induggd@ffrctnt r at ed 89. 6 exhi bited no si gn of infection.

B e e e
o0Vl P L AGRLEHD A8 pRBRECiR M. s

proc%dg%/r% ;ﬁ%@&ﬁggh\‘[ﬁ&ﬂ ﬁ?usaf]'ldlgllﬁ)e n@ﬁyﬂﬁﬁefhat 8fulBlegesRbdiRled in medium free

stalning ts asure of virus titer. -71

FomIRs200PAQERE43:tHGT/ US2004/ 011988 The left and center
panel s of FIGURE 1 show t he nunber of bl ue-staining

.celrhs potency of concentrated virus stocks is exemplified in FIGURE 1 which illustrates
MAGI cells (HeLa-CD4"-HIV LTR-B-gal) infected with 1 pl or 0.1 pl of concentrated virus as
compared to 1pl of unconcentrated virus. MAGI cells infected with 0.1pl of unconcentrated
89.6 exhibited no sign of infection. MAGI cells are Hela CD4 cells stably transfected with the
B-galactosidase gene under the control of the HIV LTR. When MAGI cells are productively
infected with HIV, B-galactosidase expression is induced by tat-transactivation and the number

of blue cells revealed by staining is a measure of virus titer.
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30

increasing in a dose responsive manner with the use of

concentrated H V-1 89.6 stocks. EXAMPLE 2 5 (Nucleic
wacia/omsoarray technol ogy was used for gene PCT/US2004/011988

expression profiling of H'V-infected THP-1 cells to

identify cellular genes whose expression is regul ated

by I r I

CeFF%I\%frt '\Aglgncgésn‘&ltr%&% B! Iq ]}Dr@ﬁe%)lvﬁggt ?{gfﬁﬁer of blue-staining cells

wer e

incrd reBntEASNHIE- 1t $586 stock
incrgaHP 1 & UG poliSihe %lxa@?‘é*s@%%@??%??m e AT

before and after H V-infection. 10 For RNA isol ation
and fluorescent |abeling,pxuRpiNA2pr obe sanples from
THP-1 cells, independently infected with KSHV, and

(NubRid 42 ﬁ:?&a‘?&? té’élin@fc??tv@ﬂ uE¥oP &@emoﬁ%rdﬂﬁt%gf HIV-infected

pr epare Brie nonocytes infécted w tﬁl
ol HE-ligello o ieRify el ganeties hiprresPEgSIoR s Seulie Y%IV)
10, and 12 hours post infection (Pl). Uninfected cells
WenNeclar 468 Widrdanrdabala £halysien€ekhlby gerfedlAnwased in HIV-1 replication
i sol ated using the RNeasyTM RNA isolation kit (Q AGEN

werd jdentified1sy Mahe DN A miGaprrayy toerxabiesthe tdifferemtial tgene dxpression profiles
anot her round of RNeasy purification, |abeled cDNA

of THRs! @lle pefoeciarakaftbe $UVi-véattipnevi ousl y (see Sal unga et
al., In M Schena (ed.), DNA mcroarrays. @A practjcal
apEPTOBNIA isohetion andrlagrescenk lagpling, tivp (RVA rreRsawmplesdisem THP-1 cells,

see. Si mmen

Nat . A
indep@MpgD inforte wszdﬁsHVBam&wq, indlingrel SRz G JOUBRA gimples were

g S B ARV G2 GBS RS yor e

at 2 |4n 6V élr()g?r{dr So%rré gcg ?nl}ecgtlon (i’I) $figbRh Q&i’ssw&%'htaﬂ}éﬁ‘t%&ﬁh parallel.

’|n t ¢ SEETHOR profile Screeéni ng,

SIS SR FORS B e a0 Ao .

133 i urifc@ﬁ&sli\abld DNA
v RN P A s AN iAo

was PHeparedHFdelicddld ?%vwd%%bes Ssufda dt\aD, GENE Sohdiar(ed.), DNA microarrays.

arrays, and contains al nost 45, 000 probe sets 25

A pfaefit Sppioacty ORloed Phas, O 0UhitahKingdots 1089 selsder Simmen et al.,
approxi mately 33,000 wel | -substantiated human genes

Prod, ANtig.mefictd x Stie clisl c2f: 7140 tiddat200h).. Bhieflypetouldsistranded cDNA was
uses sequences sel ected from GenBank(r), dbEST, and

sele®pfeBesynthedized Troen tfef Bt sdnxplee anﬂnpl@bglecb pBNonW wEauced from the
chosen for these studies as it is the indus | eader

cDNAnby &t vigo srnsariptign €0hbaing methedsoveH ko iny 9 a%nd dat a

T ol AP 0L 8 18 0 ST G s v
fragngé%egéglgaw afL V\@ ym&gx (Santg é/\D 2%%/81‘9:1& and U133B arrays or to
U95A arrays (Affymetrix U133A, U133B and U95A GeneChip® arrays). The Human Genome
U133 (HG-U133) set, consists of two GeneChip® arrays, and contains almost 45,000 probe sets
representing more than 39,060 transcripts derived from approximately 33,000 well-substantiated
human genes (Affymetrix technical information). The set design uses sequences selected from
GenBank®, dbEST, and RefSeq (/d).

The Affymetrix GeneChip® platform was chosen for these studies as it is the industry
leader in terms of array content, platform stability and data quality. Images of the arrays were

analyzed using the Affymetrix microarray analysis suite software, MAS. This software package
-72 -



10

15

20

25

is used for converting inmages to raw nunerical data,
and direct conparisons between control and

weoexpsroioeat al sanpl es. When maki ng such conpar PEDMS2004/011988
MAS provi des robust statistical algorithnms for
determ ni ng changes in expression between the two

is us%&rfﬁ} g veﬂln%nigr,ggg t gaﬁy %#ugﬂgﬁcalad&ga, %ﬁ@fdiil‘é@tncgcﬁnﬂajrﬁbﬁsﬁb&{ileen control

suc ange r ea pbe set, MAS records whet her

and ERRYENBS sBRpRs CNAREE makHe! AR QSnMHERSS MIS Yrovides robust statistical
creased expression. To determine if the nunber of

algo S8R fof YRERSIRINGEhaNAR GE SxprEsstabRReREhsRR0 shiplesralony with p-values
experiments is significant, we routinely conpared the

and feHfdieficeOimie 6@ sudhnchangds. 1Hos teaclt probéeetnMAferecerdsedtedtir there was no
I f the experinments were independent. Each of the

chanBtPintreasddeetpeebsioni of éatreded arpiessionnar dgemsne ¢ thet mumber of gene
in multiple probe 10 sets with increased expression, i

expredsidn clampessiat conghomibatyveen dwe s edoms qrpedBiea i sigptftcant, we routinely
infections. |Increased or_ decreased expression_was )

compars@ dhaonumber ofsgenes dpnsahsliss e kg BumhecerPesisi dhfhe experiments were

~_corresponds to about a two-fold change. Genes with

indepepdentased transcription in at |east two adjacent tine

o L5 RaL By PBSE S FRARL SE bt o
s SRR LA S B BALREP g b cins.
eGP ERGFTALCIRES LR 0 L B sl

con%@gﬁ&%tb@go& NeS-fold@S8eM t hout i nformative annotation
re

ropped from further consideration.
ApRTea¥d Withahdre2Rd ARmMEsipMRheinSe | 1845t @do fadpideith@ne points across the two
remaining list for testing as potential 20 anti-viral
infedtihg &¥ese vristieRMFoAPossRAp validatiba siudéesrusingrRMOs aysenes with evidence of
expression data. TABLE 1 (see herein, next page) shows
indvetipn elsi ton itatfaronbimisapatatac expedinegtst condvstedr & endothelial cells were
invention for the HMX0B, HRHL, NP, YES and ARF1l gene )
exclaémuizorn eonsidiragonaf Aynngatiandrosn 3% Gerestolagyiogasarinmgvas compiled for
Expression is presented 25 as "fold-increase" in
the sergaiaingf eeneswo hess ovithouh defosmatyn anpelatiens gyerecieopped from further
iinfected conparisons, as described herein above. -73
consygsratgms/ 010143 PCT/ US2004/ 011988 TABLE 1. U133

erPPCRHHDR0 SR JHe: Pt Rl §or b domaperit dor (HARE as potential
.FC T89610 E GENE ARRAY Probe Set |
antl'lvr'f@]’téﬁ%e Wﬁ%&@g‘ ‘ncrease x 067[I'(|\)/Kex 867Tr|\]/&rease

Representative microarray expression data. TABLE 1 (see herein, next page) shows
expression data obtained according to the present invention for the HMG20B, HRHI, NP, YES
and ARF1 gene sequences using Affymetrix U133 arrays as indicated. Expression is presented
as “fold-increase” in signal for two to four independent infected/mock infected comparisons, as

described herein above.
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T89602 x T89604 x T89606 x T89608 x 10 12 067TMWK
067TMK 067TMK 067TMK 2hrs 4hrs 6hrs 8hrs HM20B UL33A
waQekshiomsat 11.31 3.03 4.29 6.06 -1.52 -1.74 PERIS2004/011988
U133A 205579 at 2.64 2.64 2 1.74 1.52 1.87 HRHL Ul133A
205579 at 2.64 2.64 2 1.74 1.52 1.87 NP ULl33A 201695 s
at 1.87 2.14 2.64 3.03 2.3 1.52 NP U133A 201695 s at
TABLES Q13 mrbdtray &Xgredsion datd Zor pAnteulirISFH Y ARSR2d genelsequences.
1.41 1.32 1.15 1.52 2 YES UL33A 202933 s at 1.07 1.15
-1.07 -1.07 1.74 32 ARF1 W133A 208750 s at 6.06 4
2. 46 6. 06|AffPetin)7 FoMRF] GoBBA| 206ld50| sFeld gF@eI8#0610FC_T89612
GEREFAARRAY| Prébe Set  Tncrbas BIncieasgdncreadei | d OV OMK | x 067TMK
geng¢s necessary fargsdonalT8o60nsIeod06RiT8HE080gi callo 12
changes i n H V-i nflggimdK |04 RMK sd TMIE RoTEMEKY wer e
i dentified/ validat ed%Hl@i g spt i seras PMOg)sANti sense

Pl et ml-ora dliapi—rla + i o e
resSprotrogtafmt—aat g IvOTr PprQT T MO TgoITeT (PNMCR) . PMB

SE¢

10 Summerton, et a sense |Nucl ei c

. e. g/, :
HM Uﬁ%‘g 208113 g-a§3-1231 19PA03 g 1d’4@enrr1r:r Py -1.74
HRHANt i| $833 [Ada61oebic |Ac2.64 DluR.Gev] 72187} 9%741997)1.5% e 1.87
HRH 123195 A edbbRERSE d5.6gs |deve oped of or| t7eat|i ngl.52 1.87
NP RS AIREESES o NERHOING fANCEL 64FOF exanml e, p4rora .52
N0 R DAL G hAL de it 2%+ bt POR-df— 20| 152
YBS my £13pA¢i2P2%32%7d  cvp3A2-kddeci f i1632oM0s 11Ahilbi t bER 2
YES mjt1and [A0PEA2 afleneoexpr ess on, -t.@&pecttidrelly, 1 rap 132
ARF1VEU133AMbsash andii sebse |mechani smaef pcbioen.| 1.07 1.07
ATRTSEA ¥l LA GRRTIETT, DY T MehediT Ao | 107
et apetutt CS—a4"ISo-—1#0, ZUUZ)] dIrsSCuUusSsSeES treatment o1
prostate cancer with various PMO therapeutic agents).
5 See al so recent reviews by M| havet et al., and by

Gtlinet al (MIlhavet et ‘ rmacol ogi cal Revi ews
55:629-648, 2003; and G tEXMﬂgIS , J, Viral. . .
(Tarpgt valigatiqn; @Enesxpogssaryj fﬁgm:ﬂb{rlgflwdﬁ)éqr@hwowal changes in HIV-infected
r ef er &) and Y PRoellweers idesifigAeglidater vsingiantiserss FNAY
to the present invention to silence genes Mﬂ ntifiﬁg
acApiéienty brenloredionidalp Meglyiadligomary. Pt edMOs (e, eg.
THP-1 and MI-2 cells.. PMD AS P i e e
10 Sumgsgor. of sladrgae Nugleic MM@%%@@% %@W‘m & Weller,
i e
Antz‘segseastt gz’% IJclic(z; Dﬁ%eu 7:187-95, 1997) are a class of antisense drugs developed for
treating various diseases, including cancer. For example, Arora et al. (J Pharmaceutical
Sciences 91:1009-1018, 2002) demonstrated that oral administration of c-myc-specific and
CYP3A2-specific PMOs inhibited c-myc and CYP3A2 gene expression, respectively, in rat liver
15 by an antisense mechanism of action. Likewise, Devi G.R. (Current Opinion in Molecular
Therapeutics 4:138-148, 2002) discusses treatment of prostate cancer with various PMO
therapeutic agents). See also recent reviews by Milhavet et al., and by Gitlin et al (Milhavet et
al Pharmacological Reviews 55:629-648, 2003; and Gitlin et al., J. Virol. 77:7159-7165, 2003;
incorporated herein by reference).
20 PMOs were designed and used, according to the present invention to silence genes

identified as being consistently up-regulated in HIV-infected THP-1 and MT-2 cells. PMO-AS

(PMO antisense) are about 15-18 base pair oligonucleotides complementary to a specific mRINA
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-74 WO 2005/ 010143 PCT/ US2004/ 011988 start codon t hat
prevent nessage translation through steric hindrance
wabkodasieorsd bosome binding site (Ghosh, et al. PRerhso®4/011988
in Enzynol ogy 313:135-143, 2000). PM> do not activate
RNAse H, (Id). Typically, it is preferable and
start %P%{r‘(ﬁia? ?fevgﬁgt 1n8sd8! thR8al ROILAThAl stdritehidlifhbe 60ERMibRome binding

anslation; but, as discussed herein above,
site (@HRSH, %Wérﬁwﬁﬁ%z?%rbgy gd3:195aa4, 260).C PUOY do Mot astivate RNAse
e effectively targeted according to the present
H, (JHNVeRsitan, itABbiensRe dmanaffBidrens tangetulsd rgidMithe Gantedon to block
identified as being consistently up- regulated in )
transktivnj Biiteas adcusstd heredl htsovienothbremZDOV eegless; boedoding and non-coding
nucleic acid mcroarray/gene expression profiling
can exqifectivaintsgated accbudingterthapresgnt énvention.dent i fy t hose
necessary for viral replication. Silencing of such |
gedetisegsr Stena tSikheipg rusétigc E4PY. v Gaysh ilé%nuft«;g #e baippgonsistently up-
to controls, 10 as nmeasured by p24 ag,EhISA assays .
regulatedeinTHEY finfecigd| BRF-1 gl pathe aboxel depaibed auiclely aFidgmiggoartay/gene
targets for respective therapeutjc t hods. .a .
eXPIosSIBORTOfIHBS SXPRIIMENS WEF gmiﬂ? Falsed & il@?@%ﬁﬂ“et pRggssary for viral

ot TR, EHLLEES S0 BESCRR g BONER T B o comot

Ant i MO | es, ' i en
os mp S P LR TR S S gl PR BP0l PO Aeq MR colular gone
targe\J/f\sg gﬁﬁ%gﬂg%\l@’ thge | L ETRRIRGEY aﬁ%ﬁbéiﬂ&ﬁuﬁﬁ SRSk HIV b&Rication, and

asi c very reagent ethoxyl ated

thus RAVYSIE &BUMHAS ahEREased SUnmerton, supra). The
anioni c conplex binds to the cell surface, is taken

UP 1% ABBRS LY @isense IO VR0t ARt dnfecreel EIABEhri MT® ddils. Antisense PMO
cytosol. A protocol for optinmum uptake of antisense

moldeWas) for TtdRvaryaputpddEs 2aeelybwaliyasonkevied dped paisidnduglex together with a
modi fication of the EPElI nmethod. PMO-AS were obtained
partfailpeoGpheaitatirs cDSAnali grabsleotidedn titneeabilyrhasic deliveporepggpt ethoxylated
Phil omath, OR 97370). Briefly, loading into target )
polyethylegimiane (BRED (Punmieedan.ypeonphe gniegic seanmescbigds tp the cell surface, is
proprietary | oading rea?ent Et hoxyl at ed .
takepatpyly lspdedyiasisnand erentya IYTfé}eéﬁd HEO |the (5)011’5‘21- of* Hﬁqlt"-coh)for optimum

upte oM b - SR M2 T S8 e opiiion of e

eSSl HT0SH ek Al 8 Sl LB T 5 ne Summern

wa BhitiR8 BR B Jor exi g and'i ncubating the. sanpl e
foﬁari%ﬁiy%d&%%f@% 6&?9&%&1@%% aédéhgylisﬁélﬁ by AT ReUAS the PMO with a

t hen ( serumfree RPM and” added to the

proptri%{(r?gf {0afflo readelt, Witk 1fed POGEthyRhiniBe CEPEI) MTarglt cdIREMT-2 or THP-
end of the | oading period, cells were gently pelleted

1) waRintrb@udRlRits Ghatt épreonal tubes (5x10° cells/tube) in 900 pl serum free RPMI and

the EPEI-PMO complex was added for 4 hours at 37°C in a 7% CO, atmosphere. The PMO-
EPEI complex was prepared by diluting 5 pl PMO in 40 ul sterile RNase-free water, adding 5 pl
EPEI, vortexing and incubating the sample for 20 minutes at room temperature. The sample was
then mixed with 50 ul serum-free RPMI and added to the target cells to yield a final volume of
Iml. At the end of the loading period, cells were gently pelleted and the PMO solution was

removed by aspiration. After a further wash, cells were incubated in complete RPMI for 12 hrs
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removed by aspiration. After a further wash, cells
were incubated in conplete RPM for 12 hrs -75 WD
w@aQ0s/08dai43 PCT/ US2004/ 011988 prior to H 'V i pECeaS2ma011988
to allow for recovery and initiation of PMO action
H V-1 Infection. PMOtreated THP-1 or MI-2 cells were
prioﬂt tgffgsiftrhﬁfjec%ﬁtb Afwy fo?freco‘i'f%?fca%ﬂtlﬁﬁﬁﬁ&l s b RHoR. di | uted

I'n serumfree he follow ng control
CURliIe Sy iMRne PRRDIHeaRE! YTHPN 0€ U2 CElls bre anfetell with 50 pl of
for any hon-specific effect of the |oading protocol,

concegtrdtsd PIIexpesediitutedEiBEl naliarerudifica RPMEE Thadbllugving control cultures
procedure; (ii) as a positive control for normal HV

werd idégitallpinfecedd @) tohmhtrakfoe anp homspaifdefferct of thecloadiREIprotocol, cells
or EPEI-PMO, (iii) as a control for H'V inhibition,

exposel ks EPEI elohedusing theHpading pravedwep §8raser msnzvel\mmml ﬁncnormal HIV
mai ntai ned in AZT throughout. Cells were exposed

infedtio, 6als thathwenesnot Biposed de withen TR ereRBREBMSY; (gl)czg'sca é@mrol for HIV
of 10 pelleting and rinsjng. The cells were

inhibitens¢sélsdafected with BV dn the Fprserce sipi MMhAZd. andymaintained in AZT
i medi ately renoved at Tinme O to, |leave a final volune

throgghoyt. .y .~ The Tine 0 sanpl e served as a neasure of

B o Ll S e
pellegllngeag]gdm\/o' UHE, eva @é o] ﬁlﬁ%d 1I§§?’E?ISO§%ET§)I&E qﬁ%h and 0.5 ml

I on u

1mmggl§1fe e%%e@ ?& ?x}i‘ﬁe 0 E@fégveeﬁ(ﬁﬁ?:l'%ﬁﬂﬁ@l)f Vil ank quﬁ@@ sdmple served as a

rmed 1n duplicate. Ti through

meadfiof %éldﬁa@ Qf‘fr'h? S @Q%@E‘ HafedBiime 4T148roapd ™9, 0. Brrﬁl b¥ supernatant was

respectively. Cellular distribution of introduced

reméVed Gnll 2hed W@VhRBlhas @oRend X @enles RPMIL. eRatiples weehestored at -80°C -

success of PMO |l oading and H V infection for each

untilb&suation eking £pl4 BLESNA iassagFdesctibed belowd.u|Raoh expirahedal variable and
were | oaded with a FITC tagged PMO, or infected with

conthdl Wasaedformed inoduplicae. il chosgbgiambicslly ®irgaspended t¢ 16534, 40 and 48
panel) illustrates a representative fluorescent inmage

hrs RJf refpepgvelyabel ed PMO anti sense upt ake by Mr-2 cells;
that is, successful dellve}y of a FITC—tag ed PMO

lvrrl@ll@@r |dssmlm@:rqu?{r0%é |h IEadapeles 4 a WS% W@leswéf To ensure
{ { t d P

the g}%p%séc@w%p%\%&)elpéglpgt@gfi%l% gg%q?iloa ob%gc%Tgsga%eq gcu tureg %Smm tissue

cultlgg é%%tlgsb g{;ge? lc\EMaﬁtg Irnrtl‘tég:Fr}EF Y osodpg}\)f(g,ggld eﬁe ‘i\/rﬁH i\? %eflﬁ)\/bgnd monitored

mlcré%o&:) Ve nglfl‘le lnjg,urvé‘f[ ﬁér\e?ﬁ ﬁ’l&[ﬁﬁ%&@lriﬂis\é{l &R Rbres Bt E&{%e of FITC-

la are seen

fake By ME2RERs; hat i %ﬁéc@%tfm%hoé of a FITC-tagged PMO
labeEgW uceg nee E‘%quencesS I—eﬁ \1/ 1 p24 anti gerrx ELI SA. 88

to MP-27B&ist OrThE rl?ght panel show results with the EPEI only control. Therefore, the
introduced PMO antisense oligomers were readily taken up by MT-2 cells, distributed within the
cytosol, and determined to be stable over the relevant time periods in MT-2 cells.

Figure 2B illustrates a typical HIV control (no PMO AS) where extensive HIV-induced
syncytia are seen in HIV infected MT-2 at 48 hrs PI.

Validation of KSHV-induced gene sequences; HIV-1 p24 antigen ELISA. To monitor the

effect of PMO-targeting of cellular proteins on HIV replication, supernatants harvested from
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effect of PMO-targeting of cellular proteins on HV

replication, supernatants harvested from -76 WD
w@aQ0s/0adai43 PCT/ US2004/ 011988 PMO-treated and#CTmskeal11988

THP and MI-2 cells were assayed using an H 'V p24

antigen ELI SA. The rationale behind this assay is

PMdiﬁéeﬁE& B’?&j%ét{?ro'i o Hd Q- D YIRA B ARed TBeh MV §20antigen ELISA.
el is't I

pro n p2: e ngjor internal structural conponent
The Rtiohd1€ b¥iihd Bl £&R5Pis deérdme@w{hte%m%ig g‘éfa@yaﬁhs an
enzyme- |1 ked 1 nminosor bent assay (ELI'SA) perforned

USTROHAY - 15:4e0¥0RILH 2 s theétajor adibmakitiuctBeicdomgonent of the virion core.
Coulter). Tt 'was devel oped specifically for the

The GBURET pPINasdnyg i i@ ehiytrad-liked ohmbthdboibap4ssap (BLESARparformed using a
serum for clinical purposes, or in tissue culture )

commupeliyatvaidlde kitqBedansroCouliar)is Itrwegs dayatoped speeafadalliifer the detection
contains a 96-well mcrotiter tray pre-coated wth a,

and goamticdtionadf AR-L pdyint plapna or serype dphelinied] mirpesss, or in tissue culture
serumor tissue culture supernatant is added 1o each

supeygatantsa [omgniipn Hrvg rvplmtlom-ﬁc‘ab ki gomiainsh 861“W§d8§f%ﬂefttw pre-coated
all ow any_ p24 antigen 10 present.to bind to the coated

with fempRociG] BHINNGY 0 REG A THECEISHLASE FEFR R fgrure supematant
s oG8 oSS PR A0 S B FRTRL s e
e T 2 O, D R A 10 i
ot BRG0PI R0 BB Y080 gRCh B, spitavidi

i | 111808 icbMpRied OA Quibstrat t is added
ASBSERSORNEL AL AR 3 Yo BTtk RO o s

to félid @ChluY dRIRP@dn RABliord vithh BIRAGHAreafiop24 pome@nkith mcid, and the
the test sanple. For each assay, a series of wells

absoda@icél an@lsedd t pettusphiongnatristlyndarhd miensity tdfatolot idevetopsent (optical
known anmounts of purified p24 antigen. The standard

denstiyiray 450 am)sedirdoty moopdrionahss the queruing ofip2v preserd in thy test sample. For
qualitatively determ ne the anmount of p24 (in pg/m) |

eachi asstyjea tserids efamwplle afodevated telanriing agstandud cypyendst utilizies known
converted to pg/m p24 using a standard curve and

amopitstof puribied pHeantigeni Jhe stodarcureigusedio Pontorasiaynegformance and

to q&ﬂrﬁlazi%g&ré]egérag}?%hfs W&%&é&?ﬁ E&mﬁ”;% ¢ %tﬁ{lsoa\:g} %' ) 1F%%nsity at 450
o el R AR e il Al Y i

o 1B J8et o605 RO E M berBRE AR P ACChAGE ot ol TP-1 and
M Y B Gty L g0AHofi o CPLR) il MRt pos

infe&fbnaﬁigiz l%lcfﬁ%‘?ﬂ@ﬂéﬁs.l Byierédults Byr FIYRY ®Beahd MT-RQEIls are graphically

parti I'ar “"HI'V-i nduced cel | ul ar genes as foll ows:
depibiRREA Fidutd BA MdBrRRGStiveyr respond to no PMO control ;

triangles correspond to TNIP;, lower filled di anonds

COmi@e® @A shows inhibition curves of HIV replication in HIV-infected THP-1 cells
(human myeloid (monocyte/macrophage) cell line derived from an acute monocytic leukemia)
by PMOs specific for particular HIV-induced cellular genes as follows: upper filled diamonds
correspond to no PMO control; triangles correspond to TNIP; lower filled diamonds correspond

to c-YES; dark “X”s correspond to HRHI; light “X”s correspond to NP; filled squares
correspond to HMG20; and vertical lines correspond to AZT control. The HIV-1 P24 ELISA
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to c-YES; dark "X's correspond to HRH1; light "X"'s
correspond to NP; filled squares correspond to HM3X0;
wanaswaet4dcal | ines correspond to AZT control . PTNAIS2004/011988
H V-1 P24 ELISA -77 WD 2005/010143 PCT/ US2004/ 011988
assay nonitors H'V p24 gag production (in pg/m al ong
assa}I Rfon¥io XH‘f‘)’ 24 &@Fﬁd'dﬁ@ﬁ(ﬁfj Gl po/mil it 86 ﬁﬁﬁsﬂ-b?qbl‘lfl@-treated HIV-

(opti cal 450 nm was converted to pg/m
1nfec%b°é1' THPA glﬁfrﬁﬁﬁéhl d@ﬂsﬁt‘yeataff)@ #th Gidsebnostddn® pa/ak Ip&)f .using a standard
The X-axis ows time ("T1-T4" typically correspond to

curvétand plitedbn tHO Yames)4 8T HHX a9 shoe@ane ¢ T1eTHotyehicadly toorrespond to 4,
HM320, HRH 1, NP and c-YES were 5 particularly

16, 2, f4@ciridv 48 dirs PEpPr BM@s bbryespahdibg tto AGVE20, HRH-1cNR emd c-YES were
Fi gure 3B shows inhibition curves of HV replication

particulartyt &féative et wgrddiiciplyciphibiting HiMeapliTateal | | eukeni a
cell line) by PMX>s specific for artl cul ar, HI V-induced
ceFiguteapBgehoses wdibifign [comyss prﬁé{’) ©R lQﬂélofll o H4V-infected MT-2 cells

i anonds correspond to EPEI x | a .
(g byl g AR OB RE RN O s e S A Vg cellular genes as

ot b S5 S ;&ﬁ%éwzyaa'ﬁs%p@athﬂemmmex
squa%:ls ?;g%gsdgsbp?l ?(é E—ﬁ%p%fﬂg’r (tggen tg?%égsp%%ﬁss?g %ﬁf@?n Hll(lgf triangles correspond
to NEE [k Byl S 8%0%3?85}‘?%%;811&"%@11@20 A&E ML ENEYES; filled

assay noni tors 4 gag production

squaﬁs&oﬁ%éﬁgnde 8% é&l 1B¥%s cM?esﬂo'hﬁatB v, glus AZT control. The

ect optl cal density a 0 nm was

HIVQ%E@\ Iiééa)pﬁ{ofmmﬁ H\ﬂ@%gﬁpro&kﬁﬁﬂ @inChofil M@ng’:lﬂﬁ y_l_ax1s) by PMO-

lotted on the Y-axis axis shows tinme ("T1

treatéd/ B¢ ahic¥ted (TSNS Qoﬂtﬁal Gerdity 2645Rdm Wik cnderddl torpg/ml p24 using a
. As in the case of H V-infected THP-1 cells

stanc(aFdl gutive addplotte/es theCHrax s pOhelkagistsbowEde,(“HRHE4’L fypMrlly correspond
and c-YES were particularly effective at reproducibly

to 4,i 6h R4bi 40 amgl 49 MsPEp| Ag it thorvaseSySiBrinfeased 5P h gelbf(Fm 3A), PMOs
inthis systemled to the identification of 4

corrgshending @p%ﬁdﬁao bHRH-hHNBiand - MEY weys| nagtiqulasly f«ﬂﬁe%la@ gt reproducibly
the nonocyte and the T cell line. These PMXs 20 were

inhibjideg Hh¥ gerlisatiomi bi t expression of the fol | owi ng

Zeé%%%@&eq‘i {5358 0RY H 1R bl DERbIe e FEREEAIgRRIs? PMOs that
500 e o AR R S RNTH B8y, oo v
wer SC?G%l en&?a&?xﬁﬂ &p&: O?Qﬁé ﬁ)??@ﬁ%ggée' 1@&? %t&g% }?ﬁlﬁjoeijIRH 1, NP and

tory e
cv)(‘,JSntermadl ate i nh| b| t| on) on HV repl | cat| on,
nmeasured by p24 gag production: HME0B (horm sapl ens

g'ngﬁ'ﬂr]]]?\lv'ni Ish¥w8r @b PvaARBioRGeass &R AvebRdudl! 08s3 lientified in the
experiments of EXAMPLE 2 herein above. For four of the induced genes, suppression by
sequence-specific PMO antisense oligonucleotides led to substantial inhibitory effects (either
full or intermediate inhibition) on HIV replication, as measured by p24 gag production:
HMG20B (homo sapiens high-mobility group 20B, accession number NM_006339, and known
variants); HRH1 (homo sap’z’ens histamine receptor H1, accession numbers NM_00861 and

BC060802, and known variants); NP (homo sapiens nucleoside phosphorylase, accession

number NM_000270, and known variants); and YES1 (homo sapiens v-yes-1 Yamaguchi
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variants); HRHL (hono sapi ens histam ne receptor HI,
accessi on nunbers NMD0861 and BC060802, and known

woanisane=y; NP (honp sapi ens nucl eosi de phosphecyiuasm4/011988
accessi on nunber NM 000270, and known variants); and
YES1 (honp sapiens v-yes-1 Yamaguchi -78 WD

sarccﬁ’ﬁ)ao %8]091%4&51?&55311& %%9%0?{%& WWG e}]rgiv\nl%{?)g\ﬁp\?anants) The

speci‘ﬂ%rljl\a@ta?ﬁwen-gg Blig SRES ubdLinFHe 3RpdRRETE fdi‘lsil the $8¥Uinduced gene
ese experlﬁents tor silencing the H V-induced

sequERRE are RSB GASH SABIH 301 totrdsPBhdng SEQ YOS t h
corresponding SEQ ID NGS. TABLE 2. Val i dated Gene
Targets; suppression (silencing) of particular H V-1
89. 6-i nduced genes substantially inhibited HV
5 replication as neasured by gag 24 production. Extent
TELEWQ@%&W&ME&@@@WSW@H%&@) df padichlai RV cle’D.6-induced
I;ﬁb&éstshQanﬁl q‘?'_r\{hﬂﬁﬂéh l[HVtrleﬂEbaﬁbﬁ/@Q@asured by gag 24 production.

"CCAGCATCTT GATCTCAEG positive HRHI :
TATCG posi ti v Extent of PMO-
%ﬁ@ﬁﬁé@am e SS%WF%@ B9 induced Inhibition off
TTTCTTTIACTTTTAATGCAGCCCAT positive ARFI HIV replication
HIEE0BT GTGGACAGEIE A &G {regmt AME) CGAABLE 3 positive

FRPFET | 7ES Geneitiy (DR UL ELAPPAEREON NUMDe's T qfositive
% ,:':;;L* rHEY 0 RO DTS T R T TOT e ogitive

od Aen ﬂllr\nr\r\n

Uni gen T@ETW&E%@%&QEQT on ‘x'b%S't've
ﬁﬁﬁﬂers are as BEGGHHEFCEACAGRT GERAGHATA Cont er f or (n€gative)
Bi ot echnol ogy I nformati on (NCBI), and are incorporated
by reference herein, including splice and allelic
Varhpies3 edmiEN esSCEHRM& RN ARnHARNIEacressB@tibers for particular HIV-
accessi on nunbers for particular H V-induced genes,
10 indutdiCsends, ecliding fhiahe FME2ORdatddRithe sbitienadsdisyddSh TYEBIEE 2. Gene names,
sequences val | dated herein. GENE Uni gene Accession
Unigduslohisters, Aad €&siBank Nocdsgios numberssire s af¥igeediSTthe National Center for
HMX20B Hs. 406534 F072836.1, NM 006339. 1, BE379548. 1,
BiotB8Bn6®g$ Anforme@ye 846BI)1 ,and\[e_t%@?@?omtedplma sF@gnce] herein, including splice

80768132. 1, BGr67749. 1, BE387852. 1,
and allelic variants of mRNA sequences.

15 TABLE 3. GenBank accession numbers for particular HIV-induced genes, including for the
HMG20B, HRH1, NP, and YES1 gene sequences validated herein.

GENE Unigene Accession Numbers; Accession Numbers;
Cluster mRNAs ESTs

HMG20B [Hs.406534 |AF072836.1, NM_006339.1, |BE379548.1, BG768730.1, BG768163.1,
AL355709.1, AL355691.1, BG768132.1, BG767749.1, BE387852.1,
AL355703.1, AF146223.1, [BE387970.1, BE388514.1, BE388977.1,

AF072165.1, AF288679.1, |BG767740.1

BC003505.1, BC002552.1,
AF331191.1, BC004408.1,
BC021585.1, AK090733.1,
AF318366.1, AL.355698.1,

AL355702.1
HRH1 Hs.1570 NM_000861.2, D28481.1, CB960117.1, BI333356.1, Al925675.1,
AY136743.1, 234897 1, AI565677.1, Al952059.1, Al889049.1,
AF026261.1 A1926322.1, AAB13545.1, AAS82697 1,
A1954670.1
NP Hs.76514 NM_000270.1, AK098544.1, |BG032220.1,BG177426.1, BG429168.1,
AF116670.1, X00737.1 BG500365.1, BG527082.1, BG831409.1,

Bl087530.1, BI225123.1, BI225577.1,
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AL355703.1, AF146223.1, BE387970.1, BE388514.1,

BE388977.1, AF072165.1, AF288679.1, BGr67740.1
waeaeB33s0E3 1, 60002552.1, AF331191.1, 60004408PaT/US2004/011988

BC021585. 1, AK090733.1, - AF318366. 1, AL355698. 1,

AlL2EE7N0ND 1 HPRLT - e 1:—1n NN ~1 9 (e Yo W, Ne i M|
INCOOI[TT UL & TN TS LTOTU NIV UUU ULl Z, DZOoA#01. 1,

GERPBOL TTnigeneB1332366sibn MiARG§75.1, AY136F4Sion Numbers;

Z3489[/. Clustxt565677. 1 mE352059. 1| A1889049. 1, ESTs
AEQ26R61 .1 A1926322. 1’ ANR1RAEAE AA582607 1

TV YOO TOs

A1954670 1 NP |Hs 75514 N M00270 3 197ARBE8544 ]

YES B3 2pie094148 BABGAA8%1, NM 86435 26 d3Q9325 74, PS80 111, BIS60649.1,
X00737. 1 BG50CB@E31980. BA¥HA8S 1. @ bl 1993561, 'AI367561.1,
B1087530. 1, B1225123.1, B1225577. 480981 0 RT3
PCH-US20044044988 rj:Nn_ Urt-gene—AcEesSston—Nurbers:

Accessi on Nunbers; duster nRNAs ESTs B1197180.1 YES
Hs. 194148 BC048960. 1, NM 005433. 2, B@@32574.1,

gigﬁ%—%@écg_d %28%248! amcg@%%%%z% ta’g&%&%&ﬁ%‘}ﬂl antisense validation
T -

i d
sl BERREPLy T ANBLE STIASE OUCLIg i 0
ohg&%@%ﬁ‘?ﬁ - fad 1AREDE nd LERLITBRLHEY ﬁé‘lél\,‘/cdtlﬁfleﬁ)tﬁd M p?oductlon) despite

e respective antisense PMO |gonucleo ides ha
effedtivbhds€ of rsud'hoarﬁifs&?s@tag@ﬁts ki Yodaeping GAbhddy 6PBR @8 ctive gene sequences.
production) despite effectiveness of such antisense
This2@a0 tndt ivheReted! ibagust | @NCIrelgedf mbddaticrs p€ aomee cgrite genes would
sequences. This was not unexpected, because
reasdila¥lyr B¢ atmdtedod Weatithen andillsyne, oelbwhsreagefrem theukgulatory cascades
~ reasonably be expected to be either ancillary to, or
invobiedms HI€aeplicatton.t he regul at ory cascades

Significantly, the identification of HIV-induced gene sequences which, upon silencing,
have no effect on HIV replication provides internal confirmation (apart from the use of
particular control PMO antisense molecules, etc.) that the inventive gene-silencing mediated
inhibition of HIV replication is not mediated through ancillary or non-sequence-specific
secondary effects of the respective PMO antisense molecules.

Therefore, data presented herein describes, teaches and supports the use of sequence-
specific PMO antisense oligomers, inter alia, for (i) validation of therapeutic ‘targets’; that is,
for identification of HIV-induced cellular gene products required for HIV-induced cellular
phenomena (e.g. replication, etc.), and (ii) as effective, non-toxic inhibitors of such validated
therapeutic targets for modulation of HIV infection and treatment of HIV-related disorders and
diseases. This utility is especially valuable where the particular gene products otherwise lack
suitable art-recognized small molecule inhibitors.

Additionally, in view of deficiencies in the prior art teachings, these data emphasize the
significance of functional validation of HIV-induced gene sequences, according to the present
invention to provide targets, compositions and methods having utility for blocking HIV infection

and replication, and for treating HIV-related conditions and diseases.
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10 involved in HV replication. Significantly, the

identification of H V-induced gene sequences which,
wapws/gol4gnci ng, have no effect on H V repli caCTms2004/011988

provi des internal confirmation (apart fromthe use of

particul ar control PMO antisense nol ecules, etc.) that

the inventive gene-silencing nediated inhibition of

H 'V replication is not ' rough ancillary or

non- sequence-specific %%g?y effects of the

r es (I4DY tepliciidn iaMT-LeeHeambTEE edls Wesenlabivedehyy dhatser family kinase
present ed hefghitor PRI Candae¥es-spathesRNAJ rapppoelyd t he

use of sequence- specific PMO antisense oligomners,

i nieryabidy el Gadidiedabl  hRrAR_HE inFent id i
(P gafuba pfin ricig RURRCAT of 8 RRGH Lo seroenne

assa%szﬁlok meﬁﬁﬁgﬁ 8 OGRS 8] foSHodRhte IV inREHEE Eomprising: contacting

ar phenonena (e.g. replication, etc.), and (ii)

HIVAstcOEl 86ld WRh a8 abX BedsiRhBivsigSa SitabléGBsayadiptiakidE of at least one
20 therapeutic targets for nodulation of HV infection

validated HTIeaiduest célfuldd déneé stquicack; dind alet@iminiag tvhethies dastest. agent inhibits
This utility is especially val uable where the

said palidatalgcne egpressiqr rthtive $o cirtte] welbendt @oktactsdiivithidhetest agent, whereby
art-recogni zed snmall nol ecul e inhibitors.

agentltint inbibal shig, validated geneafxprrssion pemidertifiddraschmppyndsruseful to modulate
t eachi ngs, these data enphasi ze the significance of

HIViigfetieromulorveplicgten-on of HI V-i nduced gene sequences,

© QPERAer8hI) R B 0BR St VDS OHLGA M GRS FeySheg is sclected from
the A PP e T TP ITOE i MUAOES dTRHT 5P ggd o VES, and
coPRUELRAHSH P SEHRY B TSR, bl oo ot s
one 0 3 0L T AP B B2y o o

protf " @lcBde P RekdbyY! Pfef&MN9IhIBIY haflinfibR RPT8Mated gene expression are
I nvention provide screening assays for identification

furtef tSGRRIPRY RS abissf 4 mbaulpR AU ahRdidted éffdcacéd eéllular proliferation and/or
conprising: contacting HV infected cells with a test

pher®@fet ; nmeasuring, using a suitable assay, expression
of at least one validated H 'V induced cellul ar gene
seduahoen ia FHGUBEeY, milditiog ofiktet sre farhiie kinas¢ inhihétet PP2 to HIV-infected
inhibits said validated gene expression relative to

MT-2owedls absubtedl lis snbstantiehteereasd ini IV PRé prednctiege Mpecifically, FIGURE 4
wher eby 10 a?\znts that inhibit said validated

shovesciphibiBoront HFG bPd sradupiemine Tce felh AirstadsuhiyHIY 0.6 in the continued
L N A T D T ——
butyDEytasola[3 S e IHENSS.| BabtcBShE Sali@ ho. 529573). PP3, and DMSO
correspond to inactive analog, and carrier control, respectively. AZT inhibition is also included
as a positive control. Time 0 is immediately post-infection, whereas times 1, 2 and 3 correspond
to 24, 48, and 72 hrs PI, respectively, along the X-axis. The curves are as follows: upper closed
diamonds correspond to HIV alone; lower curve closed diamonds correspond to PP2; filled
squares correspond to PP3; filled triangles correspond to DMSO; and “X”s correspond to AZT.
The HIV-1 P24 ELISA assay monitors HIV p24 gag production (in pg/ml along the Y-axis) by

the various treated HIV-infected MT-2 cells (optical density at 450 nm was converted to pg/ml
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the cDNA and protein sequence group consisting of
HMZ20B, HRH1, NP and c-YES, and conbinations thereof
wOi20s/0101@8nsi sting of SEQ ID NOS: 1-9). Prefer a0rgs2004/011988
expression of at |east 15 one validated H V-induced
cel lul ar gene sequence is expression of nRNA or
p24 ﬁgﬁﬁg 8 3@h@id elirvehad pRitRl Shhencasigd t her eby.
Preferably, agents that inhibit said validated gene
ex pilesased Nind pRrticulii t Bebodiashed dtbér tshallabhdledwe todulators of HIV
nodul ate H V-nedi ated effects on cel lul ar
repliphitidn dre idehiified Bythednvengiie patenieg asdsysshown i n FI GURE 4,
addition of the src famly kinase inhibitor PP2 to
H Y VrihfecteddTHRA ddlls2were|tiegtedesith tedES speaifie sBNA dp further validate
decrease in H'V p24 production. Specifically, FIGJRE 4
the edifistargehi Bilethads off prepayinglandoisiuilsiRNgk armwn%’/rlgowméhe art, and are
infected with HV 89.6 in the continued  presence ((10 .
gena@llyodiselpgedgn &J. 5 olfatent 306299, Ingpripratest hevpip by reference (see also reviews
chl or

- Ani no- 5- ( 4- h | )-7-(1- o .
by i 4}{1%% 5rohe STSCH R 69 A 5245, 204G ot ol . Vil
.529573) .. .PP3 DV d
7741 S P O P gporala i PEFTRNT Dol - r espect vel y.

conriBl: TP IRV S p AR RO Rh A ot S w1 20
siRIﬁ%?{ﬁ‘ cbl s%{n%ﬂed g%ig% gﬁltﬁ@g i a'neTM) r%%entdfgnd gNdanf@rdlifofBtion protocol.

ective X1 S. € curves are as

Cellb YletPectddRRE R 085 EEh h i1 ABHREH IOV SO 11 QombeMtrated virus per cell
al one; | ower curve’ closed di anonds correspond to PPZ2;

sample).! €HourS GHARAS 14&K BAROMcEIAMEPReref rdheebd! bhdngllesinsed (time 0).
correspond to DMSO, and "X's correspond to AZT. The
SupéthMaiis F2de Ierh Shedafos 4 BDISA ar & 1| 34, p4andal§ hys pot @ifeasion (hpi).
(in pg/m along the Y-axis) by 30 the various treated
H VIGHREC 6 eshoME- thaic 6lRNA (ropie¢wed aghingi (specafic 4610 ai¥esvashibited HIV
converted to pg/m -81 WD 2005/010143 i
replie@ivn SPokfignelstows 224 FHilf4 assan remelierof IV indecipd THP-1 cells treated
_plotted on the Y-axis). Likewise, in particular_ . .
withe BV B R §; Yer RENANHPM Rhraeasrs. Falyets drQ)-of lipe\post-infection is
replication are identified by the inventiv reeni n .
plotigd omtBe Xpais, PR Qptiea) depgilyat é‘épl@l {ePeatire élfB%‘F RﬁoﬁHCUO% as described
c- YES-specific spRNA to further validate the.c- YES .
herefts ) BRAHILET BF JaPepal e RSP R" & WRAC S alpsis of a SDS-
0 i.n_t Ft, r ener.al | i i J .
PAGERUR e o 958 os FIEL U1 CLRRF 1R s Sty

cells Wefe z'ﬁlaﬁgg&g%éﬁgﬁ 8—*‘2’%@-%%&&130\#3?1&?{ lg?iléhtmgé? %15@3,3 ?B%?{rng?%tive control;

evil ews et al.,

: 0 lonce O)gofichniive € filff € R6E ¥rom right),
secoé?ilﬁ?&%t)r %ggﬁectidi‘l AR @B}‘;"d(] Boedc e om right), or

_ I's (5 x 105 Cells/test) were
left LfitBdasdaq@b @enatedthh; sdfithst aineB | (20 M 10 si RNA per
cell sanple using Aigofectam neTM reagent and a
st andadtilityi pofubstanidallypredinoe BV replication through specific inhibition of src
family kinase c-YES activity in MT-2 and THP-1 cells further demonstrates a critical role for src
family kinase signaling in HIV replication in vivo, and further supports a role for upregulation of

c-YES as a factor in HIV replication and related events in vivo.

EXAMPLE 5

(Compounds that inhibit validated HIV-induced cellular targets were tested for anti-HIV
activity and toxicity)
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Cells were infected the next day (20 hrs later) with
H V-1 89.6 (50 | concentrated virus per cell sanple).
woéaws/oidushrs | ater, virus inocul uns were renoPed/Uazm4/011988

cells rinsed (time 0). Supernatants were harvested
for p24 ELISA at 8, 16, 24, 40 and 48 hrs post
| nAeatsb@Red Rk, pﬁkl@bl@geﬁlbﬁﬁﬁﬁ%tstdf&he ptasbif indrtiod|pesvide screening
agai nst (specific for) c-Yes inhibited HV 15

assays€Riri eddhtifitatiohhef | @nipopadelussfidvs pidiultd SAraséay, HIV) infection,
results of HV |nfected THP-1 cells treated wth

compaisR¥AcoRAGing-Was-infeRida, cefls orithChtesnageoh mézafays tusiag a suitable assay,
CO. Tine post-infectionis plotted on the x-axis,

expraspidn oyt at dadst densiatigatad vaBlynnduced ebielar gensf sqs@gnee; and determining
roducti on as described herein above) is plotted on

whethérethg- testi ggentHahibity h@ldpaaiéiateﬂhm %mw@rw lgijvst to control cells not
anal ysis of a SDS GE gel, using antibodi to c-Y

contagird PHkithe .feﬁt @a@taWbéqebﬁ|a@Pnté éh&trla@ﬁ %ﬂﬁf aéed gerie expression arc
anaIyS|s ? 20 cells fected w

e con ?gol suF1 EE uégffrm ‘(ﬂfflé\;ﬁ i\:l ﬁtt&n f li‘aﬁlé@aé’toflv ePreferably, "
n ne fromr r a eC

o SR he o FOEE LT, 0 ATy SRR G e s

ol 5 R P P8 S5, A1, o

prog{(egﬁlnll g@hh@g)gt) hi’&:‘f&ﬁb@p&ﬁﬁﬁduﬁdé i Qlete!ﬁ@&n%flnsrﬁlﬁbmfng %ﬂld/ated targets,

nas activity rn M -2 and THP-1 cells further

are ﬂﬁﬂ&%h@@tf@rstoﬁlc ik icBAtenti@liéh Fdiges Effectiv thanhibit thé Ralsdited targets,
signaling in replication in vivo, and further

and SPPRA1tiSfedid k@hf’:@tﬁonu Blee@utiat orotogiessier. YES as a fact or
in HV replication and rel ated events in vivo. EXAMPLE
5 FIGURBW(sft thhadl) sithwbiestivgbf dempahiids Vhatridbib#dvalidated targets (e.g.,
cellular targets were tested for anti-H'V 30 activity

NP, HiRH I, oxVes)tfp) an@HIWOa@00S! 0k0 IS aP?@WiEJSZZ}’OMA%SﬁYASWﬂC used to
di scussed herein, particular enbodinents of th

meam@p@npmidmtmin&ﬂ pingaritesecedls itisaist H@}th ‘é?é@&? §01F169und5 filled diamonds,
identification of conpounds usef ul >
20 uMe Dpxepiny fled pauseses; 65‘0 uM ddewsping .f ésr@“\ﬁynlfamme “x7, 100

o S S o i yaﬁo%”%asgsfxﬂa g, 100
oSBT SR P Ll BT Rp Ss

o B BT R T LB A P b i 7
resultt%ﬁnt | PAM‘@M 1@%1@01¥@Héﬁat ed gene expression are

as conpounds useful to nodulate HV

| NTRE HRNpABLSOFIGERE i6CAbiva ise bF BE @FtaetdpnidddeX TT respiration assays to
conmpounds are further tested to show that such

asseds"Udnipolih @ fox@fityl Md@ents edstad| aa¢ ci@sseeferenced to the respective bar graphs as
expression/acitivity is reflected in inhibition of,

shovén Gn ,inseirtr af thafrizht ipanel. r Exceafdrothe higharr einicomtragion of doxepin, the
compounds were not toxic at the concentrations used. Briefly, the XTT assay is based on the
cleavage of XTT (sodium 3-[1-(phenylamino-carbonyl)-3,4-tetrazolium]-bis (4-methoxy-6-
nitro) benzene sulfonic acid hydrate) to form formazan by mitochondrial respiration in viable
cells (see, e.g., Marshall et al., Growth Regul. 5:69-84, 1995).

FIGURE 7 shows that treatment of HIV-infected MT-2 cells with AZT and PP2 resulted

in reduced sysncytia formation. The panels of FIGURE 7 show the relative extent of HIV-
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10 progression (validation). Preferably, conmpounds

that are effective in inhibiting validated targets,
waneosfoaotsbher tested for toxicity at concentrat POWUS2004/011988

ranges effective to inhibit the validated targets,

and e.g., viral infection, replication, maturation or

indud¥dogheaRl RamatiddSARH 162 (cE:l@sf it 4n6kss pehointection uhdg wirious conditions.
compounds that inhibit validated targets (e.qg. NP,

“ContiiBHL celts Yes HIVanfeawt i ceHb,Vb@caevndtytredtet lvsl"lthsam)nad:sysagsnt. “DMSO”
p24 ELI SA assays were used to 15 neasure p24

treatipercchlatel ismlsorinélied af & comtblc éther treatmenss inalude, YT, 8BS and PP2, all
conpounds: filled dianonds, 20 M Doxepin; filled

solutgkgedria H)MEO. Mr@aimptsmlth AZIT, e@ldtRHQawgml@gl in 5§gbqt,4nt1ally reduced syncytia
Pyrilam ne; "x" m ne; dark x

formefaqn, refkecting méublg@n M HE eqpéwtron ithinithd prqcisd MT'ch‘Feélé
100 M Acyclovir; light large filled circles, 20 M
PP2; "-", 20 M PP3; open triangl es, DVBG Iight X
plus vertical line, AZT; EXAVMREEK 6| arge filled

circles, ontro K i nhibitor PR2

resul ted | h%gtg‘ﬂg%/ og?posﬁ{?pggqu #on'qrﬁgaquﬁgs ]ﬁfg%lfmf)

panel of FIGURE 6 shows use of the art-recogni zed XT

r edptording oty asethgs aspect gelsdkes REBPHbURAENHER: dhe umpge hepatocellular

carcipgipa PGS IO PR SOV CAGR. W TIGHES JUGing West Nile virus
f h f .
S B G A e S 2598 g e v vis
(DEI@;FI &l l\% i USSE ; hS h>é-rré11-n aasssaaﬁoslt Sceﬁ%ﬁc?cgel i f)%cglgr gxlnggcﬁﬂ%ﬁtspf Additionally,
bi
KN@W %ﬁ%ﬁ%ﬁ%’% A5t Bl palt LRSS, i ate) to
PPﬁcf 1?; %fg%ﬁig s 096 d@s&ﬁ&la%géiﬁ ﬁi)oxfeQﬁE‘élﬁﬁ&ﬂ fUHIVhﬁfbéﬂlEﬂ €ells, were used

, Marshall et al Go Regul .

to de?' 8%hé enéﬁgt@st o&il @dpbnsé & H&Wﬁvﬁd@ﬁhfe&ﬁ&ﬁt Bpavifi@dly, gene microarrays
H V-infected MI -2 cells wth AZT and PP2 resulted in :

comprie @ebregeantiphs off 8100t neman fheespared sisaf té|@oifares host cell gene
show the relative extent of H'V- -83 WD 2005/010143

expré36ibh USROWHEhA8B88n withdWdad, B3 CYEY and d¥Eddt iFon WINVMK-m@ans clusters
cells at 48 hours post infection under various

corraspordiing 6m&38 ge@emnhadhg changdes imrexprabsion t eoy e dang point post-WNV
but are not treated with any test agent. "DMSO'

infection atabarndn FHeURE ]eﬂ so included as a control. O her

L T
subst ant.l ally re ed s tion. Cty NG 11:4:
PR BRI INP ST 2ol e Af o biesT et il Aaditonalty,
MPLE. .6 0 0]
quanltlﬁaﬁ 1VBi I%fgﬁ:l%ﬁ aVI)VI égggg%&n&ec@gn ﬁg%ggﬂra di O?QE?SE enes are also up-
regu%ﬂe%lt 3ot SORE buril APV BIIESRA!C NPT bty the human
FIGURE 11 shows a classification by function of genes up-regulated at 15 h post-

infection (hpi) in West Nile Virus. Analysis of the up-regulated genes revealed that they include
components of a signal transduction cascade that signals through a member of the src-family
tyrosine kinase family (Figures 4 and 5).

FIGURES 12A and 12B show plots of the observed relative gene expression, for

exemplary up-regulated genes (c-Yes, “A”; ribosomal protein S6 kinase, “B”; Rho GTPase
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10 carcinoma, derived cell |line Huh7 supports
replication of flaviviruses, including West Nile virus
wOwgjo101dapanese encephalitis virus (JEV), yel powuSeoneni1988
virus (YFV) and Dengue fever virus (DEN), and was
used herein as a host cell nodel for particular
activaliBofloBA S+ AQdl [duRtbY) of 1BKbedds reiHeahb 88 ugfBRuRedd & 15 h by the
were used for ‘particular enbodinents. Gene
spottdtl G AR &xp¥imeRS aldesfirBed byeR BIRCRkaxgsisNatr edrivtuis aiméso(hours) post-
H V-infected cells, were used 15 to define the
infeqienewah Japaiese ehtephektonies (FEY, Alled idiansondhfpobolely. West Nile virus
Specifically, gene mcroarrays conprising
(WN\efilled eqiaxt symbolsy ang, M@k infection (Jihetriangles). used t o
conpare host cell gene expression follow ng infection .
wi Bignifivantly oy exanplanss shomn iBdEXaMPLET rhedays the @ddigips of a specific
) .Qorrespondi_ngkjto 238 genes_havi ng, changes in_ . )
inhitdtep 10§ ses-fomikyt kingpps.dadTul eellp gt the tysg of inffetipp resylted in a dose-
are shown in FIGURE 10. 20 Likew se, mcroarra
depepda TeRUGHPR (7 JEUS SFRSWEIPIGF R BT CLIER SYBURAIaR: g msgsumed by plaque

w3 R RSB SRR B convc sampe.
. i j - PCR, (T . .
0Ly TR AR 48450, R o o i

RNﬁg ?&\Jgﬁ \gl{l!ﬁihrlgﬁf %t%cpﬁ&ﬁ:t !irf?lﬂ‘ggiﬁ% Ghat 1A r?%glﬁgle(?q ey Ec@BRHy kinases, and

owWs a assification uncti o
» i ~viFaPadsBBE drRBrdsh Bloin the h¥@ skl
L A NPT T oy

r ey aahest, Hathmilh Rindseicdand inkibHRDBEMit Bete, Ab&iygea) and siRNA.
transducti on cascade that signals through a nenber of

the src-famly tyrosine kinase famly (Figures 4 and

5). FIGURES 12A and 12B shqwmpppis; of the observed

rel ati ve gene expression, for exenplary up-regul ated

ge tes fannilyiiaase intiibitoisresilind in psubseintial SBcicasraafanfeciyus WNV)

Rho GTPase -84 WD 2005/010143 PCT/ US2004/ 011988
DNAMicMAEhPandyRiein 5, "C'; and CD46, "D') of the genes

reported to be upregulated at 15 h by the spotted

ar néxyhekpevirsesidckarfer alt thicroaedy hipfeBlorRBGRerarn@bwaion, Veto cells. Viral

various tinmes (hours) post- infection with Japanese
titere heepdabiniinad by tiustiig ENgtidn on ¥eradi dmonderstpravoldsyffeciaeom cytokines

Nile virus (WNVv; filled square synbols) and npck |
presemtfinofitabstogks, gt virus wagtenspntraedspeh piifeshbefore infrction of target cells.

exanpl e, as shown in EXAVPLE 7 bel ow, the ad%i tjon of
Appeoxamatelyt 2& ml joff tosk (s usdedaved rvth 7 ynliqfP%e orbitpl gyghipn and spun for

cells at the ti of i.nf.ecti esul ted in.a.dose-
15 faipenahmn Gda b onematban fe sola Gict eBfepn’ THeSHus pettet was
cul ture super nant ant asuyr ed l.aque S .
eSS o ST Bl SRR R SRR VAR 1% bovine
serufnoﬂggrﬁﬁld(ﬂéjA)? o&}%ﬂrgj(in’?am h&8)6° Huh7 cells were infected at a multiplicity of 10
with the concentrated virus stock. At 0.5h, 2h, 5h, 10h, 15h, 20h and 26h post-infection,

duplicate plates were collected and RNA isolated by TRIzol reagent (Invitrogen) according to
manufacturer’s instructions. Labled cDNA was generated from the total RNA and hybridized to
cDNA spotted arrays. The spotted arrays contained cDNAs representing almost 8400 genes.
Approximately 200 genes were identified as having increased expression in both JEV and WNV

infected Huh?7 cells at the 15 hour time point.
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I nhibition of src-famly kinase, however, did not

result in a corresponding reduction of viral 10 RNA
wobawsini4shi n the infected cells, indicating tRar/uskog/o11988

pathway (i.e., src famly kinases, and related signal

transduction) plays a role in viral assenbly or egress

f r89?zr(§1zjﬂ§zt)3%3%‘};ﬁblo i) KRWEE ﬁeﬁﬁlftzﬁir%l gi‘hﬁﬁ@sﬁ‘f B analysis was

ted |sense ri bozynes,

perfdrielIohERNA’ ;géschafr@éﬁédyfr&hriﬁ%ehm %ﬁ:@cfo?ls ro?émlme&éus Rvith JEV or

a subst antl ecrease of iInfectious

WNW & QafiFAY¥hSRBhYSbSthd/BliAdGicridrfaglexrafiks. fAH shakn in FIGURES 12A
mcroarray i nfections were grown on Vero cells. Viral

or SBI foRf $c-Wek & A trisodbmeldprioyeih IS61 ltihavg, UB*;Rho G TdascVaativating protein 5,
I'n order to avoid effects fromcytokines present in

«C”:vindaC Dg6,0€RY), of e génes sepuatedctonioe npregtlettdaatdl Sphrbiyf thedspotted array
‘before infection of target cells. 20 Approximately 28

expenitnenf ast ocdfirmms hynBGr-PEReahalysish RTAPCBf waopersenntsidt eding Omniscript
cushion and spun for 1.5 h at 25,000 rfpm (113 000 x

revergy trangbripGSe (Qiagen)Swdgandamo hexamess oRas. Toeved by BCR i in an ABI Prism

pell et was resuspended in_Dulbecco's nodifie Cg
770%§muame( DREVPT $6i9B | 28R AREHIGPHRCT, 1ohe, BissHRee

BlOS?%?lggt gategq%ﬁgg%%rlg%@{xgn%wt& @elgc}%fatyﬁg%&té t%e upremela{e ion seems to be
concentr d virus stock,

a trapyent gxept é Oﬁ%lg? at q,ppgoa(tuingtﬁﬁ‘l %h t—1nité(étt10n %‘pét 2! St 1g‘%§ent by 24 hpi..
??h{(}g%ro%doﬁr@e I?N’:D‘ féﬁﬁg al%ﬁgseb}ﬂm}-ﬁo% Oppg e(@%ﬂfno 5-(4-chlorophenyl)-7-(t-

0gen) accor acturer

& d n r M to WNV
s G S SN BRT B oot o0
1nfe<§&PtSk§\ﬂ1\P¢ RYSbERMNH Bak li€iBPb L a@BétioigoR b R&sulted in a 30-fold
400 genes. Approximately 200 genes were identified

decr@a%e Bavifedious WEFsadhe Klﬁj’eﬁﬁﬁarﬂi 12 ihdulkqidat-ihfétian 2 Whost-PP2 addition)
i nfected Huh7 cells at the 15 hour time point. -85 WD

(FIGZ 005801 @id BIGTREUBE A paxilp 88pectinvatlyy s MIRE 3df shows that PP2 inhibits
mcroarray results. Quantitative real-tinme RT-PCR

accuanddtioni of indketives MONNeid bl QNS awpdressartiar \S&N-é/éc fneb'i\?blastoma cells
i ndependent _infections of Huh7 cells with JEV q

werd mifented withh WhEY plea muliéplisitytdfed. i hvoi @) hajue rmatrméfgﬁtwn (hpl cells were
experinment. As shown in FI GURES 12A 58

treated -wiels PP2 Ao, 2 fingl seneantragiont e A0 681k prADUSC: ply gy, control. Culture

Il TR T L N IV L
verd s iﬁgg&ﬁy%@%é@%rs'h@.% e QRIS B TP Fhosine Kinase (SFK)
mhlbl? rrer S, ?gﬁ%@b% %fe%Bégl n anMEigI?e d;@}%]%?n(mlg;?%gner

Se ! f i I GURITES Shows Robserved effect
or ggrgﬂegrgreo {sgiéBr% ob%z%éggus%fgpﬁ}ﬂngals (e l) S served effec

of tyrosine kinase inhibitors on WNV (N'Y1999) infection in a human hepatocellular carcinoma-

green (Applied

derived cell line (Huh7 cells).

Additionally, infectious virus within infected cell lysates was decreased almost 10%-fold
four hours post-addition of PP2 (FIGURE 8B, gray bars; and Figure 15, left panel)y. FIGURE
8B shows the effect of PP2 in inhibiting accumulation of infectious virus within infected
SKNMC cells. Specifically, SKN-MC cells were infected with WNV as above. At 2 hpi, cells

were treated with PP2 at the indicated final concentrations. At 20 hpi, cells were re-fed with
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Bi osystens). Interestingly, and in agreenent with the

array results, the upregul ation seens to be 10 a
wonresgiens event that occurs at approxi mately BETHS2004/011988

post-infection (hpi), but is absent by 24 hpi.

Addi tion of the src famly kinase inhibitor PP2

med{g"’% 1 91 Sﬁéﬁﬁ ng 040 Qeﬁ\}ﬂe) agnc(eﬁfratlon C&Illls were washed 3-times with

Pazo pyrimdine; e.g., bi ochem
phosﬁﬁe‘i‘t@lbﬁﬂ‘eﬁ@ saRge @7@) sud@enltbd & YO il iPHse ahe dhekisddby 3 successive
eurobl astoma cells (nmultiplicity of infection of 5)

freeieﬁﬁé’lili efydafbsavet cfeﬂﬂrﬁugedaﬁ ne@we x0f foms aahitesSoMbved By collection of
he super nat ant 22 hours post -infection (20 h post-PP2

the s@ﬁ&hﬁthﬁtn)lnﬂe'étléxﬁ BHREN&Alubknigtsdtd GalRmehdured bf tplqgaeekspy on Vero cells.
Specifically, FIGJRE 8A shows that PP2 inhibits

Samgples umatt atoiledted f4-hofre qlosteadslititiidVof reske|RP2c (grayirbars) and 24 hours post
supernatants. SKN-MC neut obl astoma cells were

additiod eCfresth RR2 (blagkNbae). 44 +hohtsi goisi-additoroef BP2, Mikys (vxzi,slun the infected cell
hours post-infection (hpi, cells were treated with

was Fa@grqxun@telfyu ﬁ@@ fcdé n]@@iﬁ‘ft,r @mc@hngafsom recpyerprirombe opffget of the drug

a contro supernatant was h rv§st ed 20

(FICRERE $Bpbleeck |bﬁ1f5é~c tEI@NREa%I sho Wi Ehe RO 4B BY Afynispogdfiyler infectious

Wt i b an AN §5osi ne ki nase (SFK)
bt VY AR S EE B Yl Erpaion showed

mgnfﬂ?c ntgdl'ﬁ%peﬁcg %eﬁeenﬂr%{gig.o%?lm%&%ﬁ\ﬁﬁg? (W?%SQCE];\B@ HGURE 16 ),

yrosl ne Kinase ors on

ol TR s oot

Vi PHSUREL §0 Rhd W @6 a8vedebf WNVaRRR Wathind BEERes SKN-MC cells did not
al nost 106-fold four hours post-addition of PP2

chan%E haUREe 8®litia ayPlar SpecHvdlly) @Us evedbprepatd apdesetihed above in relation

| GURE 8B shows the effect of PP2 in inhibiting

to FEGURBUSR iFonr hbuisnfost fiestuBPYiaddision RNAn wanfisdated from 200 pl of cell
SKNMC cells. Specifically, SKNNMC cells were infected

lysatei iyh THOV reageabdueitrogen)? aibil pecotdl RNAevas wseddn édquantitgtive RT-PCR
PP2 at the indicated final concentrations, At 20 hgé

reacen (Erqmanpusing PN Vripeeific pgimopend posesebangbstandards. An additional RT-
PCT/ US2004/ 011988 nedi a,.cont.ai ning, fresh PP2 at t

PCRsaf% Pexdorasdt ying Qn%“@ép?% BB FEe KL BB fared ifiipl control. WNV

I T
oS e Bl lepA

V' A&t oRalky) 1H lﬁ@? g%ﬁ‘pﬁ't%@ell’ﬁ@a} c%ﬁ?e?gelﬂytrﬁ{saeg:ﬁ n 38 SRNA designed to

ero ¢ €S were co ed 4 ur

t f pidih ) -
oSl g o B i st

fold&@&&c‘u@ﬁ* Qiftth® BmeimtPE2WNV il Shvtilhire stifegnathilte@IEGURES A and 9B; and
was approxi mately 500-fold | ower, indicating sone

FIGURgoVEry fromthe effect of the drug

Specifically, FIGURE 9A shows the observed reduction of c-yes mRNA in response to
c-yes-specific siRNA. Huh7 cells were transfected with either of c-yes-specific siRNAs 214 or
316, or a control siRNA directed against Lamins A and C. Transfection of 300,600 cells was
carried out with 2 pl of a 20 pM siRNA (Dharmacon) and 1 pl Oligofectamine (Invitrogen)

according to the manufacturer’s protocol. Cells were transfected 24 hours post-transfection, and
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(FIGURE 8B, black bars). FIGJRE 15 shows the anount

(pfu/m) of intracellular infectious W\ after SFK
wonbosiwiie@s treatnment in SKN-MC cells. 10 Quant PETa&20081011988

of viral RNAwithin infected cells (4 hours post PP2

addi tion) showed no si gni ficant difference between

s B AP0, S I, B i

iral RNA replication stage. Fl GURE
PCR%‘a{%g%ﬁ%ﬁﬁt %geve s of WAW RNA within infected SKN-MC

c eﬂ(ﬁ{ tows Qﬁ@ﬂﬁ@su%d Rvtier addistih e QRNAP#eated cultures. Culture
Specifically, | s were prepared as descri bed above

supettdn® fidhd Blh7 é@lst@arﬁfe@kéﬁﬁvﬁﬁc 9 ¥pechfUSIRNDGStabdved stere harvested 24
PP2 addition, RNA was isolated from 200 | of cell

hpi, Mﬁmmﬂéalsmﬂ by pgRbassal oviVerogdis) , and 1 g total
RNA was used in a quantitative RT-PCR reaction
( TRHEWORE 10sshogys i -GHyeskfdcifiqsiRgy irduitdtspr-¥BS mBNAnteels, as well as
standards. An additional RT- PCR was perfornmed using

WNY Zeplidation $p&why icellp24rbpis 73 idpgst SRV A fiesnsigetiomit eﬁwalrnatant WNV is
control. WNV RNA quantities were normalized to

showBira dhei laft\Ranele svhergas IRErCIB IS HE/E YHSe TADbY H?Ve(lspﬁ’i?/ fihO)Nn in the right
20 of intracellular WNV RNA follow ng PP2 treatnment in

PaneSKN- MC cells. Additionally, in Huh7 hepat ocel | ul ar

B

treat{ngaﬂ"gf fl(ajw %_Pr aa lr%%%ﬁ'c%nglftma&%rnﬁ F%&t%%: %]ila? L}’rp‘gol!ngy exert its effect on
flavi lilBsef LAy éhﬁ%&é 181%) d[hl%%.r d FIGURE 17). 25

peC| ical’ly ows t observed reduction

ﬁ% ?ﬁ%fﬁ% SNt S POPSE (HIGURE 9BSa1§chKHﬁRE 15, RMacellular levels of

s were transfected with either of

WNVIM@@T&Q%%&J smShIRNAS attddoUntredd®celRl @ control si RNA
directed agai nst Lamins A and C. Transfection of

300.cO@dingetol thevgssent dmveintidn,olwhibitiorshwith| longer zeffegting half-lives have a

si RNA (Dharmacon) and 1 | di gof ectam ne (Invitrogen)
longecpasiodiof VY inhiditipenuf act urer's protocol. Cells were

transfected 24 hours post-transfection, and -87 WO

2005/ 010143 PCT/ US2004/ 011988 cel I s and super nat ant

harvested at 24 hpi: 1 g EXAMPEEIS ul ar RNA was used

for ant|t e RT-. PCR with c-yes-specific I Rr-S. .

518 i KRt PEVERE! SRR ot TV E protein)
SI RNA-treated cultures. Culture supernatant from Huh7
celtsbitipanst ectfonilyi kinagesy (¥ Kepovny iresudli RNABIs(legsbigation or aberrant

were harvested 24 5 hpi, and virus was neasured by
traffwkarwef W&E\éprmnwéh@e@emt@ffermgeuﬂEf%mag%@g infegtious particles. To test

e f RNA YES mRNA | |
this \hé(%pt%ggsp elc}:flsatclesc fr%lm WNIanhnlfetzzltédS cells Fwsith or without P?PZ) were treated with

Endoglycosidase H (Endo H) or Peptide N-glycosidase F (PNGase F).

Endo H removes immature high-mannose glycans from proteins. High-mannose
structures are added to proteins in the endoplasmic reticulum (ER). Such structures are trimmed
and further modified in the Golgi, conferring resistance to endo H. Sensitivity to endo H is
therefore indicative of proteins that have not advanced beyond the endoplasmic reticulum in the
secretory pathway (Maley, et al., Anal. Biochem. 180:195, 1989.

PNGase F will remove all glycan moieties regardless of modification.
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WAV replication in Huh7 cells (24 hpi; 72 h post siRNA
transfection). Supernatant WNWV is shown in the |eft
woamsloiomber eas correspondi ng c- YES nRNA | evel BCafUs2004/011988

shown in the right panel. 10 These results identify
and validate c-yes as a src-famly kinase therapeutic
t aredbdd. oVelohRlls WeRAhTERRY vith W}Wiﬁmhﬁiﬂ)ﬁci@ﬁﬁl 3) eh@tregled with PP2 (or
conditions, and indicates that PP2 may exert its

DMSES heat cantrol) 1| av ipyéttitifectiod @gij. oMt 24 ok ef@shpi] pelfsamere lysed in buffer
through this target. At 24 hours post-addition of PP2

contafEh SURENPR40. ahglsafdsGURE dbbtpreidrandacatddulviai ehdow Bl er BIlGase F for 1 h.
WAV have recovered sonmewhat relative to untreated

Sampded Were rd1vaddyr DG AGE, tahé VIN¥ e mas detoetpd bpmestern blotting.
inhibitors with longer effective half-lives have a
| ofeyalts. pAsishewnfin REMDbitraatpent X aspr e wglllysaaspyith epdo H (lanes
of Src-fam |y kinase activity preveng&d mat.ur ati on of . )

“H”)tieealdy e presenserol moghivheasitalan rRopukiieny ghitesystiatprstedn (equal in

n m.s-localizati.on qr. aberr.ant

moblilFYa?"?‘?lrE{ré%%grsg%m&W%t &in §a}m]?lﬁ raé]gy?epﬂ % PIO§iR e%a{ in mobility to
f | f i.nfecti ticles, To test othis: o ..
PNGpsefoigeard profsas fanes 1 dm et Ficefpung Ry 48 B B fpfgption.
Fay PP2 i ; o
(S et B Ferd SRt b eGP R ESRAO B Focftant mpulaion i
drmnéﬁ%ﬁl&%cfe%‘gat. %ﬂh a0z duan ﬁp&%sigjre}%&ﬂ? f rom proteins.

mannose dtructures are added to proteins in

t hWiﬁBﬁitOQéiﬁ% Motnd &y REtHAMshE Rhese WA ifdid4€ it 68 BE @bsence of SFK
trimred and furthér nodified in the Golgi, conferring

activftﬁ%&. sl anee pressie of FP2Hensgkit bf tHeyE{peoteiddo pdsi-BR compartments of the
theréfore indicative of proteins that have not
secretdy pathedyhe impudretd hwhemby pihitstior of 8FK aotivity iesultshia the inhibition of the
secretory pathway (Maley, et al., Anal. Bi ochem
prodddidon166 infeedns PG seankelyi iheree mache trahsit g$ yrequired for assembly and
moi eti es regardl ess of nodification. -88 WO
matugaios/of IG1v8ISPCT/ US2004/ 011988 Met hods. Vero cell's
were infected with WNV (nultiplicity = 3) and treated
with PP2 (or DMSO as a control) 1 h post-infection
(hpi). At 24 or 48 hpi, cells were lysed in buffer
contai ning 1% NP-40. Lysates were denatured and
. treated with endo H or PNGase F for 1 h. Sanples were
resol ved by SDS-PAGE, and WNV E was detected by
western blotting. 5 Results. As shown in Fl GURE 8D
treatment of control cell |lysates with endo H (Il anes
"H') reveal ed the presence of roughly equival ent
popul ati ons of resistant protein (equal in

-89 -
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mobility to untreated sanples; lanes " - " sanples)
and sensitive protein (equal in nobility to PNGase F
wdigsaied3proteins; |lanes "F'). This ratio i s BCSMWS2004/011988
found at 48 h post infection. In contrast, in
PP2-treated sanples, the pq‘%‘? jon of endo
Hresistant population is amati cal | y decreased.
Again, this result is consistent at 48 h. Wt hout
We @ﬁ{n@_g bound by nechanism these data indicate that in
the absence of SFK activity (e.g., in the presence of
PP2), tA3RShdd &r thd BelinRhPbll Fldv@indst vikR iafsenat biMted condition,
of the secretory pathway is inpaired, whereby
comﬁﬁﬂi‘xﬁ%&dﬂﬁ@[‘stx@fioﬁﬁ& ad0bjevi fnhee® sekdof, dffa theeapeutidaliteffentive amount of
of the production of infectious virus; nanmely, where
an inbibdtor bf @mei famils kirageliwheteyahe ABsaridy viamdinferEon or related condition is
maturation of the virus. -89 WD 2005/010143
dimiRiché¢d 1ISRDi04 104 18 8eat@] auky®t. We Claim 1. A nethod for
the treatnment of a Flaviviridae virus infection or
r eat edThongthaded claimolpyhiessimtheddaviviridoe aius is selggted from the group
subj ect in need thereof, of a therapeutically
consisting of # flaviaimipsendheratitiy ¢ YipsiBor of a src family
I da s.infectio

222, Rty 15T M8 Mo B Aol om e gt
cons R TSN PUSNSE ) FELERG R P Gy et e v
P DRAR ARG e and Tepat it o i rus

flgvivi ‘Tﬂﬁs rﬂefhoﬁ%f %&E%Wh@fﬁﬁ M€ FANIMRIdad Pir6 PR BeAdtIRT virus (HCV).

of West e virus NV), Japanese encephalitis virus
(JEV), Y8t hRMoHRIaiMi1l WhereiniY)rc RnfllyRengd e ¢-9¥HKinase.
virus (DEN). 4. The nethod of claim2, wherein the

FI gvi vi ThelagetNod 68 cladmhEp@hdrtinsth€ imhibitsr ¢oiaMises b srcThumily kinase-
met hod of claim11l, wherein the src famly kinase is
specificy@sisdtisa aligonleofilie nmet hod of claim 1, wherein the
i nhibitor conprises a src famly kinase- 15 specific ) .
anfi sen¥he ohieffoxducdfe aflaive. 6,7. whiein nghe oantisenss| adligogucleotide is a
wherein the antisense oligonucleotide is a
phosphowghworidate merphaliso whigpmer (PMOLI | goner (PMO). 8. The
met hod of claim1, wherein the i nhi_b',%or conpr.i ses S%C . )
fafily ifhe smethod Fpécqlplm: 1sivepqgeein the inhibitor comprises src tamily kinase-

specific siRNA.

0. The method of claim 1, wherein the inhibitor comprises a small molecule
inhibitor of a src family kinase, wherein the small molecule inhibitor is a molecule, or a
pharmaceutically acceptable salt thereof, selected from the Formula group consisting of Formula

I, Formula I(b), Formula II, Formula III, Formula IV and Formula V:

- 90 -



20 9. The nmethod of claim1l, wherein the inhibitor

conprises a small nolecule inhibitor of a src famly
waizoaga014dherein the smal |l nol ecul e i nhibitor PETAS2004/011988

nol ecul e, or a pharnaceutically acceptable salt

thereof o selected fromthe Fornmula group consisting of

Formul a Fo

mula I (b), Formula I, Formula III,
Fornmul a |

ormula V: -90 WD 2005/010143

PCT/ U8200/01198 R, NH2 For nul a}_}; 'ﬂla N R R4
NH2 N N R? R4 | (b)NHR3 R, ormila Il 0 N
-91 WO 20054010 43 PCT/ USp004/011988 R, R2 Ol N
I O
\N
_
N N
Rz/%R4
R3
NH,
/N
4 |
/
N N
R, Ra 1(b)
Rs3
N
Rq / H
Formula I1

Irz
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[l NC NOC H3Cg/ NN)NO Fornmula IV CH3 R NH2
N N\ V R25 wherein for Formula | or I(b), Rl is
woaabwsgan4sr net hyl, and R2, R3 and R4 are i ndepemnasaiolp11988
a O-C3 straight or branched al kyl; wherein for
Formula I'l, R is -SO2NEH3)2, or -SO2NH2; wherein
for Formula Ill, R2is NHR3, wherein R3 is a
C to C3 linear or branched al ky noi ety, and wherein
Rl is independently - (CHZ)Sh - CH2N( CH2CH2) 20, -
( GH2) 2N( CH2CHR) 20, ~ - ( CHZY 3N( G , or
) 3N( CH2CH2) 2N £eH37\ and or 1o Formula V,
RI| is either H or S |ndependently
1 WO 2005/ 010143
(CH2)2N(CH3)2 - (CH2) 2NH( CH2) 20H,
3—0( CH2) 2N( CH2CH2) 2NCH3,  or
10. The hit hod of claim9,
gl to Fornmula |, the small nol ecul e

i nhi bltor 'S
4- Am no- 5- (4- chl orophenyl ) -7-(t-but I)pyrlo[3 4-d] p
yrimdine ("PP2"). 5 11. The nethod o
wherei n according to Fornmula 1(b), the
inhibitor is

4- Am no- L-tent - but yl - , 4-d] pyr
i mdine Jhe met accor di ng
to For the smul | IS
H.c2- 0X0- 3 7-tettlahydr oA Hi yl ngt hyl ene) - 2,
3 A % “5->sy 2C1 A igret hyl ani de.
; | Formula IV
CH,3
Ry
NH,
/] )
P
N N
\Y%

Rz
wherein for Formula I or I(b), R; is halogen or methyl, and R;, R3 and R4 are independently a
C1-C3 straight or branched alkyl; wherein for Formula II, R; is -SO2N(CHj),, or —SO,NHy;
wherein for Formula III, R, is C;Hs or NHR3, wherein R3 is a C1 to C3 linear or branched alkyl
moiety, and wherein R; is independently -(CH2):N(CHs), -CHN(CH.CH),0, -
(CH3)2N(CH,CH,),0, -(CH2)sN(CH,CH,),0, or -(CH)sN(CH2CH,):N CHjs; and wherein for
Formula V, R, is either H or -OCH3, wherein R is independently —(CH;),OH, -CH,COOH, —
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10 13. The nethod of claim9, wherein according to
Formula Ill, R is: -(CH2)3N(CH3) 2;
WO aHEAN 6N CH2CH2) 20; or - ( CH2) 3N( CH2CH2) 2NCH3. Pa#/US7ive/011988
met hod of claim9, wherein according to Forrmula I11,
R2is NHCH3 and R is -(CH2)3N(CH3) 2, wherein the
(CHzgz'ﬂng ol dfé%gﬁqyﬂg@ﬁ %GH)r—(@{zgzNCHiCHz)zOCH% ~(CHy)2N(CH,CH,),NCH;,

am ho- pr opy
or — H guo- | H-i ndol - 2-yl net hyl ene] - 2- oxo- 2, 3-d
(é}é)ér(()dl%—klir)lgiollye 5-sul phonic acid 15 nethyl am de. 15.
Thm met Hod nefhod| &fi oain Yivéresdin ascarding ngomltﬁ@rImtheasmall molecule
11, RRis C2H5, and R is - (CH2)3N(CH3)2. 16. .
inhibitet hddAnﬁnmﬁdﬂﬂh@)ropthYléﬁf(t h@fdbpmaﬁ@b{%ﬂpmléml(@m )-
R2 is NH CH3 and Rl is -(CH2)3N(CH2 01320 20 17, The
method Bite ietiofhod claime.evheraiacaseendig oo arariaf®). the small molecule

A i e g e
TE\ET %p}%‘@%&qfﬁ @%&ﬂfﬁ &%em%g%gN%mﬁ g‘fﬁﬁe‘ small molecule

1nh1b[i:t?>8_r|u2%sgl\l @&@%%%&r&iﬂ[a@glﬁ%glgg%hylelile) -2,3-dihydro-1H-indole-5-
Sulfoﬁi%%?dsalh{e laﬁﬁ‘l‘dkng utility for the treatment of a

Virus infection or related condition,

COfpr i Sﬂﬂegmeﬁ’l'oe B9 cMirh B, AhoRAS &%&%g @At BCITE R, 31-€CH,);N(CHa)y;

carrier or excipient, a src famly Kinase i nhi bi t of
(CHE}?N@@HE@HI)E@'&L{@{QN@{&‘PB? Ing of. a src famly
i nase-specific antisense oligonucleotide; src fanily
Ki pase- spefieftiod oficRiNA; 9, avt@rein asmirding {QEoMﬁhlﬂ(]iHSR@isONHSCHg and R
PCT/ US2004/ 011988 nol ecul e i nhibitor of a src fanil y
is (@Ha)a,NeCHypia,ewhbneirt e small | motetwe LihkibitohiibiB3t[Sr(3+dmgthylamino-propyl)-

nol ecul e, or a pharmaceutically acceptabl e salt .
4,56, hetrebydrodé-axiob2-yimethylehel-Foxendiladyjrdtp | Hondelets-swphopic  acid
Formula I, Forrmula I(b), Formula Il, Forrmula III,
methglannide-a |V and Formula V, all accordi ng to claim8. 5
21. The corrp05|t| on_of claim ere

FI B vi Thejmetherd of laig s@‘ihé’é?ﬂ%ﬁcCPF He fong mﬁ#%gﬁ Ry is CoHs, and Ry is -

| ng of a flaviviruses and hepatitis C virus
(CH§W 222 The conposi tion of claim 20, wherein the

Y T R R BRSO PRSP0 iy s

i -(éﬁz%CCHz%ﬁz 2\@f ever Vvirus

17. The method of claim 9, wherein according to Formula III, R, is NH CHj and R;
is -(CH,)sN(CH2CH,),N CHs.

18. The method of claim 9, wherein according to Formula III, R; is C;Hs, and R; is -
(CH,);N(CH,CH,),N CHs.

19. The method of claim 9, wherein according to Formula V, R; is —OCH;zR,, and R,
is (CH,)>N(CH,CH,),CHOH.

20. A pharmaceutical composition having utility for the treatment of a Flaviviridae
virus infection or related condition, comprising, along with a pharmaceutically acceptable carrier
or excipient, a src family kinase inhibitor selected from the group consisting of: a src family

kinase-specific antisense oligonucleotide; src¢ family kinase-specific siRNA; and a small
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(YFV), and Dengue fever virus (DEN). 10 23. The

conposition of claim20, wherein the Flaviviridae
woios®io3hepatitis C virus (HCV). 24. The CcORpPOAISEG0aMN11988

of claim 20, wherein the src famly kinase is c-yes

ki nase. 25. The conposition of claim 20, wherein

mole%ﬁﬁqﬁﬁbﬁ& 30 & EHlIR kinasd RhefdiRite FRAIBGIcBule ifibidrii®h molecule, or

a p}ﬁnﬁﬁﬂeﬁ@caﬁy( AocePlaBle O hgtebof, / sdléctli tfhon) pli¢ Fvahola3grbufl] qonsisting of
yrimdine ("PP2"). 15 26. The conposi tion of claim 20,

Forn}ﬁeﬁzﬁ![ EF mAGCHb Y] iRdgmila IEdombia I Bormtifad Vsaml Fornmbd ¢ all accordlng to
inhibitor is
claid8An no-| -tert-butyl-3-(1'-naphthyl) pyrazol o[ 3, 4-d] pyr

i mdine. 27. The conposition of claim20, wherein

acser di e EOmpONiABH &t dikim 306 the FRHBAYIS JiR iB5d18%ted from the
groué'crrl)f\ mlallg(o%’aﬁla@nzrutsg e[nﬁhﬁéﬂ&t&s]('fl‘virﬂﬁﬂjl@aj yl net hyl ene) - 2,

I ndol e-5-sul fonic acid di methyl am de. 20
2897 Th eTR® m&b&h@m oPtlafth 20MnAGseiniIRY BiviviagCiorsdied@d titom the group
Formula 11 ( )3N(CH3)2
consistiehF SNeEHRITER 1120 (WA V), (JabidesiNeatdpahi2] 2 Wokd3 (JEXY, ydllew fever virus
conposition of claim 20, wherein according to Formul a
(YFV),land B2ngse faiverGHitis (BEN)RI is - (CH2) 3N(CH3) 2, wherein
the small nolecule inhibitor is 3-[3-(3-dinmethyl am no-
propy! ) The cbmp6sifler of clainy 0 owherkin thd dilad@viyidae viry$ erhepatitis C virus
-2-0x0-2, 3 -dyhydro-1 H i ndol e-5-sul phonic 25 acid
(HCW®t hyl am de. 30. The conposition of claim 20, wher ein
according to Fornula 111, R2 is C21-15, and
- (eH2) 3 ErEppositan of aimehwderain the si¢ Taamily lﬁn@sg is c-yes kinase.

Wh Sg o ;C ; oégé%i% Fo% \)ﬁe{}{% %c/‘c‘é)i%]i% gpﬂ:ormula ﬁnhe small molecule
it A e ég%SOfPBh*‘rﬁaB%-ﬁmﬁ?ﬂ%@%ﬁf“mﬁb@@‘&% R

' 326( &%ié%ﬁl'ﬂ%ﬁﬁ%gg@o&gﬁ% 2% 1%} he nu%f%@&‘aﬁigt td)'i’voﬁﬁula I(b), the small
molé%ﬂe hRibitPE 4- mailoc‘l b5 BB RPNy %lo[§431$3yriﬂi‘iﬁme

conposition of alm 20, "wherein according to rmul a

V, o | The QoH3R3itionabl cBemi 30, (VBER)R Neédidind2)o? Gophlila 11, the small
35. A nethod for identification of an agent having

molédu®y apBibitof Ui i 2-oky-3£(@)5,8, Meetrahydro-1H-indol-2-ylmethylene)-2,3-dihydro-1H-

indole-5-sulfonic acid dimethylamide.

28. & The composition of claim 20, wherein according to Formula III, R; is: -
(CH,)sN(CHa)y; -(CH,)sN(CH,CHy),0; or <(CH;)sN(CH2CH,),NCHj.

29. The composition of claim 20, wherein according to Formula III, R, is NH CHs
and R; is - (CH)sN(CHs),, wherein the small molecule inhibitor is 3-[3-(3-dimethylamino-
propyl)-4,5,6,7-tetrahydro-1H-indol-2-ylmethylene]-2-oxo0-2,3-dyhydro-1H-indole-5-sulphonic
acid methylamide.

30. The composition of claim 20, wherein according to Formula III, R, is CoHs, and
R; is -(CH,)sN(CHz),.

31. The composition of claim 20, wherein according to Formula III, R, is NH CHj;

and R; is -(CH)sN(CH,CHy),0.
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treatnment of a Flaviviridae virus infection or related
condition, conprising: -obtaining cells suitable to

weuppmiei4a Fl aviviridae virus infection; 10 - Patastiomgi198s
the cells with the Flaviviridae virus; -contacting the
infected cells with an agent that inhibits a src

fafi |y HdasBposhl of dELEDO] WhésinWeebiagls {oMBormula 1T, R, is NH CHj
Fl avi viridae virus infection is dimnished, at | east

andth5@n§?ﬂQ§}§@HgﬂmﬁEgJve to control infected cells
not contacted by the agent, whereby the therapeutic
agent i Fhe @mpoeaki dfrclgar 20, vitdesit afdoeding 16 F8fnulzhH, R, is CoHs, and
nmet hod of claim 35, wherein the src famly kinase is
R; isG(QIE9;NOHRER],),BI/CHIhe net hod of claim 35, wherein the
Flaviviridae virus is selected fromthe group
cohgi st TiRgeahp@itidnaofi athinu30,anitbrdin patdrting t€ Rormuk V, R, is ~OCHsR,,
. 38. The nethod of claim 35, wherein the
and R4 iav{(OHpS(GEEB)EHG@H. from t he group consisting of
Vst Nile virus (W\WV), Japanese encephalitis virus .
(JBY), Hemethadf Exreidentificaion2of @wragent ewinge fpsapepl gpility for the
virus (DEN). 39.:The method of claim 35, wherein the
treatyprafwi fflpedisiage virgs infeqtiop & relsted eonsditiqns COPPRAS: 40.

Th .hod .of ¢l.aim 35 .

e RRIE SR SR gl IR,

\?Jqlilgfggtlf@ttﬁxgtcél'fgewitl%ﬁie%ari};pﬁiag%frngd. of .Cl al m 40,
erern € "anti1 sense oligonucledtide is a

ph%ﬁ%%

met hod o

emdat® AR BiRhd H%én@ih!aﬂﬁﬂﬁﬁts @RMIamiR2inakBEand
claim 35, wherein the inhibitor conprises
St Gefedidig KitRARE the Pesiibilidas vERNAInf&ionTedifhiblsl, of least to some
claim 35, wherein the inhibitor conprises a snmall
extertD k@sgtileeto cdroV\hf2O05/RILO 148 cHEddtedSBPAlé @gdiB38hereby the therapeutic
inhibitor of a src famly kinase, wherein the small
agenhiz| stdedsein pHnt, blentified.s a nol ecul e, or a
pharmaceutically acceptable salt thereof, selected,
f rd6n t hEhEmetholaf gl Scwhereint the g cdhmily kingsas g-yes kinase.,
Formula I (b), Fornmula Il, Fornmula Ill, Formula IV apd
Fodfrul aThe nagthodaef sladmndp.twherein the g laviniridar oVirest if sgleged from the

claim 35, wherein the cells suit t o support
group [caRsisfing pf aiﬂ%’é’é@ﬁ&ﬁg hepatiig é@ﬂ@ggg&)f rom t he group

Geryec TBEpeh bl ot il o Geas e HPS F o ccngm the group
cons%sﬁlglg Zoffr@%{rﬁﬁé %?rtug Wﬂ,l ﬁ'apgnresg %Lée]oklélﬂ?ssvﬂ@sr UEQ%, yellow fever virus

(YFV), and Dengue fever virus (DEN).

39.  The method of claim 35, wherein the Flaviviridae virus is hepatitis C virus
(HCV).

40.  The method of claim 35, wherein the inhibitor comprises a src¢ family kinase-
specific antisense oligonucleotide.

41. The method of claim 40, wherein the antisense oligonucleotide is a
phosphorodiamidate morpholino oligomer (PMO).

42.  The method of claim 35, wherein the inhibitor comprises src family kinase-
specific siRNA.

43.  The method of claim 35, wherein the inhibitor comprises a small molecule
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SKN- MC cel | s, and conbi nati ons thereof. 45. The net hod

of claim 35, wherein infection precedes contacting of
woheosmadl4s with the agent. 10 46. The net hod s€TmiS200m011988

35, wherein infection is subsequent to contacting of

the cells with the agent. 47. A nethod for the

1nh151f0?55fr@ BEc ?e{mﬂ’y RupRE WHERROERS LipkIEMedledilé WshibilrVis a molecule, or a
i nfection rel'ated condition, conprising

pharfdfaufic sty @cb}lﬁﬁble is8lt theSddl) RctddrTraie dtk Rdimueodroup tosisting of Formula
t herapeutica effective anmount of an inhibitor of a

I, Foghalaflgyy) F()mi(lllmléi,sléommﬂ‘eeﬂﬁ Pormhla IM addifoimalai \Gralleccording to claim 8.
related 15 condition is dinmnished, at |east to sone

ethgg, gjffle % ho\é I J/*Palr\%h%? gvh%fe Iﬁ{h%dceﬁy ?ll%%fe to%ﬁﬂ%o-w favivirus infection

are sgreﬁﬁg ﬁt%'n[‘ﬁ% rmfpgcon-gﬁﬁng%? Bﬁglaﬂf Ifth&H f ﬁgocemgf @ciran&ﬂﬂ@ derived cells

rses a am’l Yy Kl hase- speC|

or celifidel SRR PIAFOHE TRAL 7 84a1s, ﬁ&roﬂiﬁﬁoﬂﬁb@l@ﬁoﬁelﬂhﬁ:’s MedVed therefrom,
erein the antisénse nolecule is a phosphor odi am dat e

SKNCRICBIRN&Hdl doenbvhdtidAsBierdodPMO) . 51. The method of claim
47, wherein the inhibitor conprises src fanily kinase-

spési f i The niRdd FZlaith®s, netidieid infctidrapreceits cotiactaignof the cells with
the inhibitor conprises a small nolecule inhibitor of

the ageisir ¢ fam |y kinase, wherein the small nolecule
inhibitor is a nolecule, or a 25 pharmaceutically
acé6pt abhe nwthad ofelainf35, gdiceain dufestiaonist sbsemenfocontacting of the
group consisting of Formula |, Formula I(b), Formula

cellsjwith thgegeita 111, Formula 1V and Formula V: - 96 V\D

2005/ 010143 2004/ 0119
Rng-g e treatment o 8 hur%%n w&amuioaer‘%u c1ency virus I&I’[\{/) infection

or related condition, comprising administration, to a subject in need thereof, of a therapeutically
effective amount of an inhibitor of a sr¢ family kinase, whereby the HIV infection or related
condition is diminished, at least to some extent, relative to a non-treated subject.

48.  The method of claim 47, wherein the src family kinase is c-yes kinase.

49.  The method of claim 47, wherein the inhibitor comprises a src¢ family kinase-
specific antisense oligonucleotide.

50.  The method of claim 49, wherein the antisense molecule is a phosphorodiamidate
morpholino oligomer (PMO).

51.  The method of claim 47, wherein the inhibitor comprises src family kinase-
specific siRNA.

52.  The method of claim 47, wherein the inhibitor comprises a small molecule
inhibitor of a src family kinase, wherein the small molecule inhibitor is a molecule, or a
pharmaceutically acceptable salt thereof, selected from the Formula grotip consisting of Formula

1, Formula I(b), Formula II, Formula III, Formula IV and Formula V:
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-97 WD 2005/010143 PCT/ US2004/011988 R, R2 OI N O

WO 2051010143N CI N CI H3C S HN N N O Fornul a PET/USREB4/011988
RL\ NH2 | NV

Ry

NH, Formula I

Zantii
N
A

Rz/%Rd'

R

Formula II

-97 -



10

R2 5 wherein for Formula I or 1(b), Rl is hal ogen or
met hyl, and R2, R3 and R4 are independently a d -C3
wero@ioght43 or branched al kyl ; wherein for For muPariulS200mi011988
is -S2N(CH3) 2, or -SO2NH2; wherein for Fornula I11,
R2 is C2H5 or NHR3, whergin R3is a Cl to C3 linear
or branched al kyl nmoiety, and wherein R is
i ndependently - (CH2) 3N( HRN( CH2CHR) 20,
(CH2)2N(CH2CH2)20 -(CH2 , or
) 3N( CH2CH2) 2N CH3; ereln for 1o Formula V,
RI %is either Hor -© inR2|S|ndependentIy
- (ICH2) 20H ¥

(CH2) 2NH( CH2) 20H,
- (CH2) 2N(CHZCH2) 2NCH3, or
OH—53. The net hod of claimb52,
o Formula |, Idhe small nol ecul e

4- Ami no- 5- (4- chl orophenyl ) - 7-(t-butyl) pyrazol o[ 3, 4-d] p
yrimdine ("PP2"). 5 54. The net hodj.of clag 52,

wherein according to Fornula | (b), thesss qpl ecul e
inhibitor is 4-Amino- | -tert-butyl-3
-(1' - napht hyl)pyrazol 0 [3 4-d] pyri m di

met hod of s adla |1,

the sny acul e iNihi b| t

2- 0X0- 3 7-tet r?hydr o- et hyl ene) - 2,

3-di hy ndol e- sul fghi c aci g gyl am de. 10
H:Cxq. e ne Caz arerh aveording to

Forhula 11T, R i8: - ( ) 3N(CHB) 2;

- (CH2) 3N( CH2CH2) 20; - (CH2) 3N(ICH2CH2) 2NcHabomgpla B o
met hod of cl aim 52, vvherel n accéitding to Formula 111,
' R is -(CH2) 3N(CH3) 2, wherein the
i Bytor is
-propyl) -
i ndol ¢yl et hyl ene] - 2- oxo- 2, 3-d
5= uI phonl C aC| d 15 nethyl am de. 58.

11, R2is C2H5, CH2)3N(CH3)2 59. The
met hod of cl aim 52, ergin act®drding to Formula |11,
R2 is NH CH3 and ' (CH2) 3IN( CH2CH2) 20. 20 60. The

Rz
wherein for Formula I or I(b), R; is halogen or methyl, and R;, R3 and Ry4 are independently a
C1-C3 straight or branched alkyl; wherein for Formula II, Ry is -SO;N(CHs),, or —SO,NHy;
wherein for Formula ITI, R, is C;Hs or NHR3, wherein Rj is a C1 to C3 linear or branched alkyl
moiety, and wherein R; is independently -(CH);N(CHs),, -CHoN(CH,CH,),0, -
(CH2),N(CH,CH,),0, -(CH);N(CH,CH,),0, or ~(CH;)sN(CH,CH,),N CHs; and wherein for
Formula V, R; is either H or ~OCHj;, wherein R, is independently —(CH),OH, -CH,COOH, —
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61. The nethod of claim52, wherein according to

Formula Ill, R2 is CH5, and R is -(CH2)3N(CH2CH2) 2N
WwQ05/06@143 The net hod of clai m52, wherein accopdimug2da/011988

Formula V, R is -OCH3R2, and 25 R2 is

- (CH2) 2N( CH2CH2) 2CHOH.  63. A pharmaceuti cal

ti ' thiyl t i nt

OB R Al ORI H L RPTR o S PN(CHaCHRNCE
or—(CﬁizE HS@H%& Yom. conprising, along with a

pharmaceuti ¢ally acceptable carrier or excipient, a

sr §3.f anThey nicthaisel tlatm B2} ehesi ecdoeding torficrinela Hrtbeipmall molecule

consisting of: a src famly kinase-specific antisense
inhibdtoi ohAclireti(dehlsophehghi 7H{-biyhpymzolofd4 \idpyzookiig1RRZ).

PCT/ US2004/ 011988 specific si RNA; and a snal

nof4cul Bhé nisthedtadclaim 3, syherdimaroyding hadermyladtoi thetsmall molecule
.. .small  molecule inhibitor is a nolecule, or a.
inhibyleasrdmine-d Zp1ypuid ded{-asnhihd yrazolpls Aotlpyrigiding. ed

fromthe Formula group.copsistin f Fornmul a |

Forul alhy BEMOphr pp, WBEPRLISEOIIne IFEPHEN Lohg spall molecule

1 J , al di [ 9 .\ . .
it ot 1 Pamost-Chpr ReRa A FLRSL e P S s indole-s-
lfis c:yes ?%Ias%; 65. The conposition of claim®63,
su O\Rhcearcé%/(ﬁng g?'“aﬁ ﬁ'g to Formula I, the small nol ecul e
i nbi bi t i . : . .
I4n %ﬂ :10?%6_ I(I?ll?tcl:lﬁiio%pﬂ%lnmylgz-’ﬁNP ? i Ibt%?lcs)rg)l/r}gaztgl g Iérfnil? d]HpI)’ Ry st -
o . ayo The. Ol i'm 63,
P L PR M P B Mol etul e

I Nk bi t PRe inSthod of claim 52, wherein according to Formula III, R, is NH CHj; and R;
4- Ami no-| -tent-butyl -3-(1" -napht hyl ) pyrazol o[ 3, 4-d] pyr

is -(CH,HNOEH; 30 whéreirThiee epaflosbleban iahibitbaiim3eB3;(3vtisretiytamino-propyl)-
according to Fornmula Il, the small nol ecul e i nhibitor

4,5,6, Btetrahydro-1H-indol-2-ylmethylene]-2-0x0-2,3-dyhydro-1H-indole-5-sulphonic acid
2- 0x0-3-(4,5,6, 7-tetrahydro-I Hindol - 2-yl net hyl ene) - 2,

meth3lagiifg.dr o- | H i ndol e-5-sul foni ¢ aci d di et hyl ami de.

68. The conposition of_ claim 63, wherein according to )
Fop$rul aThe methRd qflaim Lomhpry agqeyding to Formula ITI, Ry'is CoHs, and Ry is

- (CH2) 3N( CH2CH2) 20; or - (CH2) 3N(CH2CH2) 2NCH3. 15 69.
'(CHIZEN(@%W@OSi tion of claim63, wherein according to

Fog S|l A G A B, o AT S R o an
- DRGSR ey Promy ) 5, ety
R0 1SN fn 2V BB FABThE i it nd
is _(@{ng@g{;@{ﬁ‘Z&-@H}and 20 R1 is -(CH2)3N(CH3) 2.
61. The method of claim 52, wherein according to Formula III, R; is C;Hs, and R; is
-(CH2)sN(CH,CH,),N CHa.
62.  The method of claim 52, wherein according to Formula V, R; is ~OCH3R;, and
R; is —(CH,),N(CH,CH;),CHOH.
63. A pharmaceutical composition having utility for the treatment of a human
immunodeficiency virus (HIV) infection or related condition, comprising, along with a

pharmaceutically acceptable carrier or excipient, a src family kinase inhibitor selected from the

group consisting of: a src family kinase-specific antisense oligonucleotide; src family kinase-
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71. The conposition of claim 63, wherein according to

Formula Ill, RRis NHCH3 and R is
WO @A) GME CH2CH2) 20. 72. The conposition of cl aCmu8304/011988
wherein according to Fornula Il1l, R2is NH CH3 and Rl

is -(CH2) 3N(CH2CH2) 2N CH3. 25 73. The conposition of
specii@ RIS, MIGT §hAll FCALEHL HehibBorFOF AU,R thinkly 1B8adeS wherein the small
O and” R Croy anN( R CrR) 2N 'CHB. 74, The

, s -( CH2)
mol &RPREibitbPR aGholeb@le,BrGdphatifiealichl 518 silPthERLERcted from the
V, RLis -OCH3R2, and R2 is -( ) 2N( CH2CH2) 2CHOH.

Fornf®la gfouppdoncistindsf Fetenila i Keainuni(9f FammalgantFohawlail, Formula IV and
therapeutic utility for the - 100 WD 2005/010143

FortdIA MJSR Q0ebirdihd 98 8lairh #@at ment of a human
I mmunodeficiency virus (H'V) infection or rel ated
cold] t i Qhe coApRMiticH OfclainDER, aiheidig thealt fansily kialdeds t-ges kinase.
support a human i mmunodefi ci ency virus (H
i nbéct i dhe comperiger dheJainhed, edieran apqonding é Rewrama I, the small molecule
i mmunodeficiency viru -contacting. the inf

inhibiagri oS JeQuATPP R - (MY S TSo L2 A BRI g )

ok Ji%S%/Ec%ﬁp?%@%p??ﬂ@ﬁ%ﬁ%?ﬁvﬁ%ﬁ”acﬁ%”%d‘i«?&"?@ pitla (b), the small
mol%a%ﬁ%iéﬁgﬁbﬂ@?%&vrao%iw?@%é?@”stwi‘p?ltf@?)py?a@‘g@%ﬁ‘%ﬁﬁvtgr?i,dine
! %9; Iam'Lrﬁg cE(OIZn é)gl-e[ﬁlgsgfe tcih%% Eg, wh@}em;émlrﬁgﬁagdt Eggxnglfa II, the small

Src C-yes Kil'hase.
o o P AT b P o gy T Be U BTy dro-L 11

indoT®5 REMAE aGl AirRthylaniiier €i N the antisense _
ol i gonucleotide is a phosphorodi am date norphol i no

ol iggonerrhé Pidalpokitonef dmO 63 C habiersinl daccovddigeitd) Rot@ula 111, R; is: -
i nhibitor conprises src famly kinase-specific siRNA

(CHZIN(OH$,; WS HiDMN (@TH,CER),0; 65:(CHpNEeCH,CHe),NCHi; bi t or
conprises a small nolecule 15 inhibitor of a src
f agdl y Kiheasmpositien ef elaithed3s mileteimataedibg to dloithiladil, Rg is NH CH;
a nolecule, or a pharmaceutically acceptable salt )
and (RuetsedCHa M@ ocwhersin tivo sal melcule Gabibdon e StPr3-dsnethylamino-
Formula |, Fornmula I(b), Formula Il, Fornmula I, .
propbrhrdbel -tetyalaidaot & wdplb2-yimethyleagd op¥n-R g -dhydroa} Hriadple-5-sulphonic
..80. The pethod of claim 75, wherein the cells suitable
a"ldtnéetgﬂffﬁ‘%d;f human i nmunodefi ci ency virus (H V)

'n;‘:gﬁgf g%@ﬁﬁ@%&hgﬁ% Qafh 0 LS A QUB SO Bl R R, is CoHs, and
Rj is -(CH2)3N(CHs),.

71. The composition of claim 63, wherein according to Formula III, R, is NH CHj;
and R; is -(CHy);N(CH,CH),0.

72. The composition of claim 63, wherein according to Formula III, R, is NH CHj;
and R; is -(CH,)sN(CH2CH,),N CHa.

73. The composition of claim 63, wherein according to Eormula I, R, is CHs, and
R; is -(CH;);N(CH2CH;),N CHa.

74.  The composition of claim 63, wherein according to Formula V, R; is -OCHsR,,
and R, is (CH;),N(CH,CH,),CHOH.

75. A method for identification of an agent having therapeutic utility for the
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20 or T-cells, and conbi nations thereof. 81. The
met hod of claim80, wherein the cells are of the
woealspidi4gel | | ine THP-1. 82. The net hod of cl aCmu88)04/011988
wherein the cells are of the T-cell |eukem a cell |ine
MI-2. 83. The nethod of claim 75, wherein infection
s S SRR LS S DR T g B0 8 PR, compisin

SUbSRSHBR cell 951iRBlA6 shipbrod hihigh intr@hhcefitiehcyt VieusABEVY infection;
85. A nethod for the treatnent of a human

I maRReRs ke @IS withitheBurhil MimimddREtieasy vieus (FEVat ed
condition, conprising adm nistration, to a subject in
neegbritdeeing ee, infetted cehewithantpeadithat inhibilQdsrc Yhily kinase; and
2005/ 010143 PCT/ US2004/ 011988 effective anount of an
i nhddsértraning fwheethea thedlmreah tmenodefivigncd gfruc(FIV)yinfection is diminished
virus-induced cellular gene sequence selected from i
relativeetognootrpl inrstsidseiln gobsonkazrE, therigent, Nikereby Wiegtherapeutic agent is, at
corresponding to SEQ ID NOS: 1-9, and conbi nati ons
least ingnagiotden reby the human i mmunodefi ci ency virus

(HLV) infection or related condition i.s dimnished, at

| ed8t t dhsaatho ffe%l » “%@?eéﬂ ﬁ\?é’” ¢ gmafyrm@swse%ny 1nase.

subject. 86. Th ho f claim85,, .wherein the —

vadat dhernshnd Pmi’h‘ag@g)i%*feéﬂ& g ihjRitor; Gomprisgs @ sre family kinase-
| ar qﬁ.ne lic?%l{ﬁnce is that of HMX0, correspondi ng

cel |

Specllﬁc 6“_!1515 5_7. The method of claim&85, wherein
thegval ingat e ety | N OFET LGRS yﬁ‘é’ rdfisens@ dBGSFhucleotide is a
cel'l'ul ar 'gene sequence I's that o RHL, correspondi ng

phoﬁgmi@a&% holinoligBfer MIOTELE @kbtefd &l Mif BB wherein the inhibitor

rein the validated human i mmunodeficiency virus-

comipfissGRE ey Mhﬁe-%@ﬁﬁc s@puence i s that of NP,
corresponding to SEQ I D NCS: 6-7. 89. The nethod of

cl gom 8F hewhethed noft figiny a15, detiezein htheeinhibitot conhefisesi @rsmall molecule
virus- induced cellular gene sequence is that of
inhibHXESR acor riesidgnidnasg, theSHQ th® seE: BoRculgQinhibiter nethwdlecule, or a
of claim85, wherein the inhibitor conprises a o
phaamecesténaliy ackeptabld sgpiriberbefo s¢leried fewm the Eofytla grawp consisting of Formula
respective validated human i munodeficienc

I, Formulas1(bh faereea g Epmywla dlLglerande b apt Borngia Vb agrerdipg to claim 49.

of claim90, wherein the anti sense oligonucleotide is
a gphospher aditd At elaliir pholvileeein! thgooells (sBi¥ible to support human

immunodeficiency virus (HIV) infection are selected from the group consisting of myeloid cells,
or T-cells, and combinations thereof.
81.  The method of claim 80, wherein the cells are of the myeloid cell line THP-1.

82. The method of claim 80, wherein the cells are of the T-cell leukemia cell line

MT-2.

83.  The method of claim 75, wherein infection precedes contacting of the cells with
the agent.

84.  The method of claim 75, wherein infection is subsequent to contacting of the
cells with the agent.

85. A method for the treatment of a human immunodeficiency virus (HIV) infection

or related condition, comprising administration, to a subject in need thereof, of a therapeutically
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92. The nethod of claim85, wherein the inhibitor
conprises siRNA specific for the 20 respective
woabisdat@sl hurman i mmunodefi ci ency virus-i nduce#CT/US2004/011988
cel lul ar gene sequence. 93. The nethod of cl ai m 85,
wherein the inhibitor conprises a small nol ecul e
effedtRRIR1d gﬁifr oSREMNitifr 0P 5 Vall§atE € BRRGH hﬁﬂﬁmﬁ@(ﬂéﬂé’ﬁﬁl@ﬁ vird§®uced cellular

I mmuno Iclency virus-induced cellular gene

geneS%Géf@eBG@ sefdtedA MRIAT {HRC 8tupC @bnsiQMRowift HMGIEB,i HRH1, NP, c-YES,
ity for the treatnent of a human 25

corrés@'m}tﬁﬂgj efd SEOCYDVINOS: 143 ¥hd | cdrabihaidenso rtheredfat wilereby the human
condition, conprising, along with a pharmaceutically
immaﬁoctqﬁtcwhbye viras (HEV) anfeetioni pi sabdted aonditibnm b doninphed, at least to some
val i dated human i mmunodefi ci ency virus-i nduced
extentetdlativarto gene-tsewdenjectsel ect ed from the group
consi sting of HMX0B, HRH1, NP, c-YES, corresponding . .
t 086EQ Mhe nethad of claint $2.ovvheraiat the yalidated Bypan lmmn%iﬁ%imency virus-

the inhibitor conprises an agent sel ec

indugechegdlutes ﬁgm%&qqﬁgnncgﬂs that %ﬂfl éorreSPW% W)gl%n IH}SOSJ-Z
2005/010 43 P 004/ oti de
O O O 205008 Bhi BRG] REAT Smumodesiiency vias

md"ggac}“%%ﬁgifg%% TR ke ] oY %%T‘iﬁg%%‘ié‘?%r OSSP NS 2
gg en C gﬁgd 8f 91 (l\’1¥ 85 Vé’Vfléi’? B 1{[1% h%%@&’at&? I{IIHL@ E]?&%H?deﬁ(;lency virus-

a sna nol ec Itor speci

1ndutc9c?ccrlﬁl§a9ggﬁé da%u 1]’{ lj %ﬁﬁ% SENDUTRR s }W@E@Iﬁﬂgﬁ :6-7.

VITus-1nduce ar gene sequence.” 5 95

CORPOSI trin®M@hoL bRERIND 45, WhEERI fhe tvaRdMed he@ke tnhuABdeficiency virus-
i mrunodefi ci ency virus- i nduced cel lul ar gene sequence

induc8d Ed)Rular @bnd Bdgdbnced® tHae s PONWS) gortrespGiding £ SEQYID-NROS 369
The conposition of claim94, wherein the validated

hugan i Mk nedefddciefnelaimyvisbuswherdinc eble ciahibitonr capepréses a  antisense

sequence is that of HRH , corresponding to SEQ |ID o
olighiBieatiBe spatifiTHer dunmopictivorvatifiated diumagai figiendyevirus-induced

val i dat ed human i nmunodefi ciency 10 virus-induced
ceﬂded$mmawm@eﬁ® sequence is that of NP, corresponding to

SE 6-7. 98. The copposition of claim
Sﬂel n T e method aefe Plamed- i WhSHIReF hec@é‘ﬁé‘iﬁse “oligonucleotide is

Vi.rus-in uced c IluI en uence is that of c-VYES,
ﬂ%‘PF afe mgPrpol 1%%95@@ 99. The conposi tion

L:Ir]?él% tﬁgcg ﬂﬁ%l?lé%?? ?\gﬂgrlslgll 1nh1€ ﬁng)%rsgegs%ec tA Vpec1ﬁc for the
respg% \ie @ ilggeﬁ]ﬂ{ﬁggn Mﬂ&&?ﬁghﬂﬁé{s bR deﬂgﬂﬂ: E%} s%ﬁuence

ar gene sequen conposi tion alm

99 gswherg nmt!:@lgda&t bl%ﬁﬁ‘sg%' C\Jvllleg&ﬂuﬁl%ei%hib%r IcdmPrises a small molecule
phosphorodiam dat e nor pholino oli gomer (PMO).

inhibitor specific for the respective validated human immunodeficiency virus-induced cellular
gene sequence.

94, A pharmaceutical composition having utility for the treatment of a human
immunodeficiency virus (HIV) infection or related condition, comprising, along with a
pharmaceutically acceptable carrier or excipient, an inhibitor of a validated human
immunodeficiency virus-induced cellular gene sequence selected from the group consisting of
HMG20B, HRH1, NP, c-YES, corresponding to SEQ ID NOS:1-9, and combinations thereof,

wherein the inhibitor comprises an agent selected from the group consisting of: a antisense
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101. The conposition of claim94, wherein the
i nhi bitor conprises siRNA specific for the respective
woabisdat@sl hurman i mmunodefi ci ency virus-i nduce#CT/US2004/011988
cel lul ar gene sequence. 20 102. The conposition of
clai m 94, wherein the inhibitor conprises a snal
oligoBh@edtlde spetificbiof Glie sgpedtivieCvdlidhtell NBMAASRRGtMIR iciency virus-induced
val i dat ed human i nmmunodefi ci ency virus-induced
cellolet geheasequaenre sik@iA apediic T6x3the Aespettvadvdlidated human immunodeficiency
identification of an agent having therapeutic utility
viruggnduche celfulaagame sequehce dndraasmalhmoleodefinsibaowcspevificusr the respective

.SHI infection or related condition, conprising: 25
validgpd himamimmunedsiisighenbires-induendmstivier gerieismauence.
I mmunodeficiency virus (H'V) infection; -infecting the

celPs wilths eamepdsitiorrol ehimn Sdemheicinthy validaisd (ymap; immunodeficiency
the infected cell i

. -contacti S th an agent that
virus ipgse CoLlTar BepeRABRIFL A Of FIEHA 6PTEPERGYe o SEQ ID NOS:1-2.

\élr f p_ IC uic:(ggm??git]]&lﬁl (%rl ﬁ&%}é{b’ené’é}? }%&i{e?nc ?\%hi_%%t}g%ﬂlu];r{a%rri‘r&rgﬁnodeﬁciency

I BEPONI 5 S50 Wb B RIRUAELL P ppgvoss 5
TR AR LTSRS sy

virub M RIb& el R fdrl B nd Qqueittid al£dr RY, é&&sﬁ&ﬁm% tg‘g@ ?Iﬁ%\gﬁ@.g-l

therapeutic agent 1s, at least in part,
1043. TherhgedongsbsionCdfadlamm 03, whbereind Faldata! Huddheithmunodeficiency
human i munodefi ci ency virus- induced cellul ar gene
virus-éaiead eclhdartgdens scofueddir that 6H¢-YESH ondispanding FESEODD NOS:8-9.
NCS: 1-2. 105. The nethod of claim 103, wherein the
val99dat éhehcomapositionu o daéiic i9%n oyhevéin uthe inhihitoe ccomprises a antisense
cellular gene sequence is that of HRHL, corresponding
oligpancrnds pppdic ok thel gEpective vabitlited hufmap| immurk@igficiency virus-induced
wherein the validated human i mmunodefi ci ency virus- 10
cellylaggrnede@uent@l ar gene sequence is that of NP
ST BB o 0 o S ool s o

sS4 Sk e 2 L3 s soence
10803 09,5 LIR30 Bl P B GfcA pcite

compri se _ e n se O _ pel
e S B 50 MR PRAREL g e

met109d  afhe CofipahikiBB of MIEHE4) WHRiR B FBHBr comprises a small molecule
ol i gonucl eotide is a
inhibitor specific for the respective validated human immunodeficiency virus-induced cellular

geéne sequence.

103. A method for identification of an agent having therapeutic utility for the

treatment of a human immunodeficiency virus (HIV) infection or related condition, comprising:

-obtaining cells suitable to support a human immunodeficiency virus (HIV) infection;

-infecting the cells with the human immunodeficiency virus (HIV);

-contacting the infected cells with an agent that inhibits a validated human
immunodeficiency virus-induced cellular gene sequence selected from the group consisting of

HMG20B, HRH1, NP, c-YES, corresponding to SEQ ID NOS:1-9, and combinations thereof;
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phosphor odi am dat e nor pholino oligoner (PMO). 110. The
nmet hod of claim 103, wherein the inhibitor conprises
weihitAtepeci fic for the respective validated PaWAIS2004/011988
i mmunodefi ci ency virus-induced cellular gene sequence.
20 111. The nethod of claim 103, wherein the inhibitor
and COnprises a small nolecule inhibitor specific for the
respective validated human i munodefi ci ency

vi rd@fenhnﬂl&%%em@ﬂ {hé Hifnan d@ReINS e aRS. vidit ZHITH inferiohdsl diminished
of claim 103, wherein the cells suitable to support

relative i@ Bonttomifeode teltd sneynicted by (th Meni,nflecebyothe aherapeutic agent is, at
sel ected fromthe group consisting of myeloid cells,
least 2 paxt, idert#flels, and conbi nati ons thereof. 113. The
met hod of claim 103, wherein the cells are of the
nyEMoi dThetrietholdred clrip-103, wharain tip walidagedolainedn immapeadeficiency virus-
103, wherein the cells are of the T-cell |eukem a cell
indu¢ddreellulomgene sequenc fscthafea FBYG3P, eariespantgg towtkQ Hp NOS:1-2.
i nfection precedes contactijng, of the ceJ]ls with - 104 .
WO 80051 be e dd plammilddvbargigaae Vﬁlﬁ@t‘*&g@ﬁfw}n lm‘.m"ﬁﬁgmency virus-

o e SR O LSBT 5

106. The method of claim 103, wherein the validated human immunodeficiency virus-
induced cellular gene sequence is that of NP, corresponding to SEQ ID NOS:6-7.

107. The method of claim 103, wherein the validated human immunodeficiency virus-
induced cellular gene sequence is that of c-YES, corresponding to SEQ ID NOS:8-9.

108. The method of claim 103, wherein the inhibitor comprises a antisense
oligonucleotide specific for the respective validated human immunodeficiency virus-induced
cellular gene sequence.

109. The method of claim 108, wherein the antisense oligonucleotide is a
phosphorodiamidate morpholino oligomer (PMO).

110. The method of claim 103, wherein the inhibitor comprises siRNA specific for the
respective validated human immunodeficiency virus-induced cellular gene sequence.

111. The method of claim 103, wherein the inhibitor comprises a small molecule
inhibitor specific for the respective validated human immunodeficiency virus-induced cellular
gene sequence.

112. The method of claim 103, wherein the cells suitable to support human
immunodeficiency virus (HIV) infection are selected from the group consisting of myeloid cells,
or T-cells, and combinations thereof.

113. The method of claim 103, wherein the cells are of the myeloid cell line THP-1.

114. The method of claim 103, wherein the cells are of the T-cell leukemia cell line
MT-2.

115. The method of claim 103, wherein infection precedes contacting of the cells with
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the agent.

116. The method of claim 103, wherein infection is subsequent to contacting of the

cells with the agent.
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