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(HCV) infection, and nore particularly to a signature set of HCV

i nfecti on. BACKGROUND 10l nfection by hepatitis Cvirus ("HCV') is a
conpel I'i ng hurman nedi cal problem HCV is recognized as the causative
agent for nost cases HEPARMIS\C VIRUSINERETION BIOMARKARSESt | nat ed
human sero-preval ence of 3%globally (A Al berti et al., "Natural

Hi story of Hepatitis C " (1999)J Hepatol ogy, 31, (Suppl. 1), pp.
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Upon first. exposu to HCV.an] y .about Yo of i nfected individuals
devel 8p ac‘ﬂ‘foég%?tieiE%Eﬂ%errﬂfﬁéﬁit{“%@s%ﬁufe@%&lﬁ@Pélc?ﬂ?ﬁear to resol ve the

i nfection spontaneously. In al nost 2070% of instances, however, the
virus establishes a chronic inff@;bﬁﬁd ,J«[rﬁsi sts for decades (S.

| war son, "The Natural Course of I ititis,” (1994) FENMS
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6, pp. 35-AFFEnFEES A HGYIfRCHOR| s in recurrent and progressively
wor sening liver inflammtion, which often | eads to nore severe

25di sease states such as cirrhosi &Qég ocel lular carcinoma (MC.
Kew, "Hepatitis C and Hepat ocel | Ul ar rcinom”, (1994) FEMS
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progressi am.,f, ghuaniyss; NeM. ABLMRBNitis C Virud BediBY BIhO URitlP¥Stes,”
identified a set of l%enes, e.g., a si gggature set, associated wth HCV
i nf ect i on(19PRL/ iHepeaiogy S 1nSuePlal s pp-38t%9-ni ned that the anti-viral
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I n sone enbodi nents, the conparison includes conparing expression in
the 30subject with a non-infected reference and wherein differenti al
expression of each of the WD 2007/127801PCT/ US2007/067421 3 genes in
the signature_set of genes indicates, a first state, e. i Lon
or a first YPREP1HBYBd of infection, and differential ex‘quégéfF%ﬁ’g%‘:”

| ess than all of the genes in the signfature set indicates a second
state, e.g., non-infection or a second likelihood of infection. 5In

sonme enbodi ments, the reference is a value of expression from one or
nore, e.g. Hepatocdhﬂthauﬁnoma’,l’f (1Pe@tRrde. diablj datdsSci. USA, 87) pp. 6647#6549). It is

enbodi nent s des conmpar ion. in the
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i ndi cates a second state non-i nfection or a second |ikelihood

of infect .p@?gresswnofchrﬁmga% errbodl ments, the reference is a val ue of

expression fromone or nore, e.g., a cohort of, virally infected

subj ects. 15l n sone enbodi nents, ﬁw% bl ood fromthe subject is
eval uat ed. In sone enbodi men eval uating occurs prior to

adm ni stering afe {¥BhtBisthave @fantﬁl’ie‘dlarséﬂoflgér%ﬂs?@&ilglahheséiuﬂj;c&(}ﬁed with
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sone e”bo%ldaag rre%em“&@e\%ﬁtsgﬁpm'nﬁﬁ LGS S8e8k MRS, tRe R9SHtors have

adm nistratio evel of gene expression,” determ ned, e.g., t he RNA
or prot ei estellisbed a baselingrgehaexprdssien netmyélnsﬁludesge@émg (m@d)eranﬁenweve
subj ect t

conpari ng%t%e pos?thgtdﬁgrﬁeg?o(raa {ég%ﬁ%@%@% nec}ﬂ/Hﬁi E@gon\éﬂ*]%gw}e g?%nce
val ues (byremnoégeﬁmcedoshigeomeﬁmsence vaI ue can be the | evel of
expressi on of }he ISG P J 18050%11

treatment), t hereh as Val'ifa He t‘érﬁ . lutaglg% {1} % the
subj ect i Sulhect enmbacrmbmf haemgenrdelrmfecncm agnH@’mmfﬂcaeh): e8| pﬁmttmrpresaﬁ)den

adrm i st 2 o of et oo E R 0GP ER FE Golartd, Plepetodipclus qua
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e ,
det erfri nedURigahrEhereim e simpurs Sﬁbhaﬁﬁl@fla%we@ RIGRPIOES: 4t PO HISRIY AN G
val ue Wi t Bers e&hQf VA iV difféRnti4lBYexpRYsc@ls BAAER Arally hefested RERMREIsVal ue
can be the level of e d;resm on of the ISG after comrg\réf% g
admi ni st r 884 w-efecied andiyidnals gndit qontanspeHibcient pupkes of dfigicntialhbng t e
subj ect, exfessePLREEI RN mamffeienahexﬁemﬁ% gl, as @d?n;%?é&ﬁﬂ%%nfuﬁ‘é@&ﬁder
or a non- enhanced responder n sone enbodinents, the signature

set of gerrferenaskpfiraelsofitheEencalr thy signatye setdn aswiedt smseiciiveiof idgshiont i
C vi oS ( i L £0h bt 5 g.boutqprmhps w&e 5| Gboud pom ositives

enbodi ment's, the signature s enes 1 nc udes a ural ity of genes
listed in(Wetie fise yomtlsemaren@@dfyma sbjechas vaiug nﬁmn@erWb@tfh@ng?éWés

i ncl udes bou ut
5056 _aboulodbERea, SR udned 8Pl e LRSI of St o inARP
96% aboufrofi £h6 subjrounvitldBrefarnabalut, tﬁ&%;oévahia’engﬁaesbjbotst ed in Table
2. In sone en‘oﬁdl rrent% dthe sjgnat ure set genes i ncl udes. apgene
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In sonme enbodi nents, the signature set of genes includes one or nore
interferon- sensitive genes (1SG. In sone enbodinents, the ISGis
sel ected fromthe group consisting of: IFITl, RSAD2, |FIT2, |FI16,

| F144, | F1T2 IFIT5 PLSCR1, |FIT3, |F135, 251FITML, IFI%‘ IFI30i
|FITML, | FIYRBYOTETS  OasS3, | FIT3, MXI, | FIL44L, |F127, PYHPEINI6T2
PRSAD, or 1FI TA. In sone enbodi nents, jlhe Si gnature set of genes
includes at least 1, 2, 3, 4, 5, 6, 7 8, 9, or all of: GP2, O0ASS,

| FI T3, MXI, |FIL44L, PLSCR1, |1F127, |1FIT2A, PRSAD, or |FITA

I n sone enpsmds mehd sgnatire set ofjpaksiindicses, adirstgaree s.gi, nftaide sr afirsk east 20,
40, 60, 80

3007/ 127 80TESER TR sEaps £ e AT Seopsify ALless iRl 96l goneg if dhe

si gnat ure sglangé sd HiStds AGtddde StatdQe. FDMdh-inh@tior’éh,a s8CondBikelilddd 000,

150, or 200,genes. I n sone enbodi nents, the signature set of
genes i ncl BEeEot he genes listed in Table 2. 51 n sone enbodi nents, the
si gnatsure set qh s@8O6BbddNGEME S Rferdne@ila vhlfic oBBxpresdidn fidkh orlor %regenes
whi ch are nore highly expressed in infection than in non infection.
In ot her ehBo¥feReHS, unfiected Yhisetsr e set of genes includes at |east
10, 20, 30, 40,1&@59@&&%&%&&&@5&50@%&&% e(t}hlyaragmeeaeegmmm the
non-infection than in Infection. In some embodi ments, the met

i ncl udes awbiegiithpn infcted kgferercerand avhateagreadifferontipd (e ssimils) gwswn
enbodi nent r
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i nsurance | r red I

gover pont T one Ty IHRa R o TGS s8R0 Qs ARk L0
HMO, a 15Hﬂ&ph¢oallofnﬁentmn1| ty whi ch sells or suppli es a dr ug In one
aspect, the di cI osur feat eyval uat. ficacy

"
of a treatnent %F(’W ﬁ’gﬁrf’%reﬁcemgﬁ%lﬁo e’iﬂ&f’éﬁ“’? monel?rmc?fe The
met hod in(ﬁ.gJ,Oteeohaﬂﬁf,Wirall;efnfd%g:dtsb‘@ectts eatnent; and performng an

eval uati on descri bed herein, thereby 20 al uat the efficacy of the
tr eat’fent . %“SQHFF% L %Hfrﬂ'@ﬁf%blof"ﬁé E“WS’&%FHEPYFSI& d;rovi ding a
determ nation @ sdind dofitsddirh@N& the@fvalg @R RURE Fi56 O BdBRFAEIng e thiibifoRofCV
infection in the subject ]ejat a first tine point (e.g., wherein the
first tlnel‘ﬁ’@m‘t’tef"%etBFlleo‘PJFG or within about I, 2, 3, 4, or 5 days

of the commencensfey éﬁiboda%wth%aaﬁatag oeéurmra@ttme dd@oéefomeara@mtemg o
an HCV protease . 25 inhibitor, -950D; pr.ovidi ng

det er ni nataftenadgpinistedog HHahibeot adﬂfab@’ﬁ@a@%‘bﬁ’é%‘%ﬁ (?RFOPFH‘B/ i8ubj ect at
a secgnd tobHi%uﬁQ&ﬂ\htl@Ew}aﬁ{ee?lBé;gndﬂ th §&mfn§s@1n?@ie’lﬁmﬁim preferably the

second ti ne pol nt ncenent of adm ni s ration of anti-HCV
t herapy (e.g., Insrerecinbodivecnésethgnehibifonis Y8i%N0, SCHORE, enBILd2G! 1, 2,
3, 4, 5, g’é erver days after the first time point or wherein the
second ti ol ng is 7, 8, 9, 10, 11, 12, 13, 14 or nore days after

t he 30commenc e imesvmecimtadinaniss the atdtimd 1mcfludehéetemunmgiwosthdmamatwland
provi di ng arison .of e flrst n el e

expr essi Oﬁeve&%tg%g? XPLersion, p eve %aat ﬂ'ne enfg 1d felis le§el,offor @E&rferon
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enbodi nents,  providin g?ja conpar i so g]ﬁre he first and second | evel s of
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I n anot her aspect, the disclosure features a nmethod of evaluating the
efficacy of a treatnment of HCV infection (e.g., chronic HCV) in a
subj ect. The method includes 15providing a determ nation of a first

| evel of gene expression associated with HCV infection in the subject
at a first WeHO7pPHt (e.g., wherein the first tinme poi rﬁT’VSéﬂ%Wd#
to, or wthin about 1, 2, 3, 4, or 5 c?ays of the commencenent of,

adm ni stration of an anti - HCV therapy (e.g., an HCV protease
inhibitor, e.g., VX-950D; providing a determ nation of a second | evel
of gene exphighe g2hc (IBGY hehssibjeech padvide Spre addinistiradondrtannine velue;tand
first time 20pqQi nt and .pref er.abl thedse ond,ti oint is af ter
commrenceneRTPERRE YR Admnistagan § %ltelgﬂ?"r Wi TP v ue, (R 99ty ¢ he

second ti NRampleNthe rFerbmié@Bludtar BAGE lebel oZ,ex esstbn 0Bthe A8 G AREEcoliRyHciakt er
the first tine point _or wherein the sec tine poingt,is 7, 8, 9, 10,

11, 12, 13dmimstgionpf e gaipdrabireagpenth ghe ﬁfﬁﬁﬂE"é‘ﬁ‘% e syPiccafreni st rat i on

of the antdern¥iddierRBMject ANA RRANEESEhACH ARBA AN reépdfddri 1 st and
second | evel s of gene expression to a control . 25 | evel of gene

expressi on, whén edme embodanengs; t@.st%@ew@boﬁc%ﬂ%@%uéeﬁép@é@% g8%%el and
the cont rod%% cgyeglm AHATRY GfhsiBc yj%fgééoh% NGRoREIRENY IR sdrhd St

| evel and contro IsIndicative o “effective treatrrent
| n sonme ersptdilimentssthe sigeaturgrsetrafigenss incdsison plkirality aflgengsdistsrd in fabde 2. In
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di scliosur ebbed0t;, elsouad e} dbodk 9P, @bait B, algut V(Bé,@lbﬁmt(ﬁ@&’g( abfut 0%y abguf or
use in treajment of H j ect.
The met hodrnemiageenog Fhgbatan & o sprish tureelSeludatn FagdP! o

gene expressi oMn aﬁmlﬂ’tlﬂ@bnmﬂlbsig%nmeﬁtgem indudel e genebffec bnadr a
first tinme point in the.first tinme i nt. |s ri.or ,5to, or
Wb oo et adndk e RIS Blealofiiice € feottoiibe fikeRing yBhnisHal

adm ni st r ghielogitalProcagits; itkaMind REFRBY (c(eS, 18IT2, mnTHGMmr IRIS;&IBHé IFI27,

of gdhe. expRBaEw i IR LBy bt At DL e ot (S P AR

first ti m?es?@ﬁs@tto pigc prrafiey @Ry, X:Gfbl@ r%%ﬁMotshMupw g"'tOGGI)%frésgdSnse to
conmencenen adni nistration of anti-HCV th er.ap IF&:%) wherein the

second ti iEess6s-&+ CEBPBaxsspoase tp pasitpafippen, pr pagasity @ &; n?frrésf’%%?"éo
after the il étgltlkﬁ? RYAR1) Ol s\ﬂﬁﬁreﬁib@dlh{}ﬁtssﬁg Gipkhtlrk A& o @érﬂ:ﬁ icfudés a 8

9, 10, 11, 12 or nDre ays ter the cénmencenent of

adni ni st r geneiomkachind 2ahtd SHCT. qr@aeapyytoloahaatfﬁom desegibed kestiyalt son

of t fir ed
CeverS of S BAboBRERThe GiRhTo Ok oDER: ERLAS) Mo MBLRS Rosl Rt
about 60%2, ZibloG16,50648 gebe antolb@ysategyaiss dSotheddigrsin. 20% about 10%
about 5% 15abgut 2% t me
s s o Bherf Sng 3515&9&%? & l@latﬁl% Mﬂ&&%&d&é&%@i@rﬁr@aﬁg& e
conpar i sosemsftivt lgenes (ISEX). hmdmeemﬁndmieatselhs ISﬁ isgeleeted ipmaBsgonp i ncl udes

he |
GRS Sl st S R e UM v el ce il B %fﬁ???f.ﬂeé’e)
of :  bfl T1IFIRSADZEITRA, HHII® IFITRALL GFITIVEAL G1P2, ICASER IFITE | MK, ]E’I.IS@E;LIFII’FI T3

st VA LTS LG L T ELE (S R LT I

enbodi mentegst 1f Qr§t4, @@7@9%}411@/@1@ ohSatIFIBasx ] IFIR4413 PI&CRE, 6, 7,
8, 9, or all of" OAS3, | FI T3, MX1, |FIL44L, PLSCRI, |F127,

| FI T2A, PF@?@IF&ZAI PRFFADaP’éI'Fé%par ed. 25 I n anot her aspect, the
di scl osure feapiigs efshbaahlaﬁe e s@Mﬁhﬂd%Et‘d’i’%e&e@%cﬁﬂEé, sagyc 7, 46, gy 8gy T or
use in treatnent of HCV infectioh (e.g., chronic HCV) in a subject
The a®t hod0¢,1&0.0d880 genss:i di ng a det ermination of a first |evel of
gene expression associated with HCV infection in the subject at a



20biotic stimulus (e.g., CCRl); response to stinmulus (e.g., OGGl);
response to stress (e.g., CEBP/B); response to pest, pathogen, or
parasite (e.g., |F127); or response to virus (e.g., |RF7, PLSCRl) In
some enbodi nents, the plurality includes a gene from each of 2

5 6, 7, orw%z‘@éf%"s‘b‘ntol ogy categories described herei WCTWZQ‘BW@“QI
enbodi rrents the plurality includes aSplurality of genes from each of
2, 3, 4, 5, 6, 7, or 8 gene ontol ogy 25categories described herein.

I n anot her aspect, the disclosure features a nmethod of nonitoring
treatment for HeYthendmitddirdhty, eheGignatfy hibfzehés\iclides ao idh] thad 2@ Ad, 60,

i ncl udes %mﬂ@pﬁn%ﬁ” the treatnment (e.g., a treatnent described

her ei n), ] gP5Huati on described herein, t her eby

30moni tori g t e sérheahBathents, WO sAROT 617 SOLRETAUSRR 0%/ AR ibdSh

In sone enbodi nents, the nethod includes providing a deternination of
a first | ewgle%of gene expression associated with HCV infection in the
subj egt at a fiff §§md élﬂiﬁ)dﬁﬁ’éd?st tt{e% :gglamré’!é?&?eﬁestlﬂﬁu&eb beibast 16TR0D3D, Mo, | S
prior to, or within about 1, : days of the commencenment
of , adni nioseP genaswhigh aaﬁmamhlghlmpméqdapynfeféwg thangmneqayfegtion ease 5

i nhi bi tor, €. gy oYt SAQkenf (YR AT BRI RO R, 10t o, 960

| evel of gene expreSS|on int t at” a second tIme point after
the first wﬁ&eerm@mhnchmmpméﬁgﬂﬁbipyessddengmwm ﬂsnpomfﬂctwrs after
conmencenent o d ratio f t. - £ ‘ ; t he
second tinme p0|fI ngbl Obélge Ig‘f egjgél?’raf?c@gg%sﬁ}r?g?{e %@Jerg}totpg ggtirafter
t he fiorst classre p0|nt or wherein the second tine point is 7, 8, 9, 10,

11, 12, 13, 14 or after t

R estr ot omfort eyt SesfodSustades SRR HE Ttk dir & eetspent
the first and gesomtrdihats)ihegaiodeimplice dmholos prawdmgnm/evdiumyomto the
det er m natian of et her | evels of ggne exg &SSIOH re sust ai

(e.g., theUPIeSht QUAPRTRPaYEy 2 BSHARGS CORRHNYaBBRIPY BoPAPI G TRONEDS ﬁe&%ut

40% aboutpla0BM G evémAeie] caligUlicatlre Bbadér, Sleatial ohiisicld aHAMAR QUL
199 between the first and second tine points, thereby nonitoring the

t r eat’frent ho%tﬁhagéﬁgyé’#%d?lﬁé’ﬁtg@ml%%m@énpar| son of the first and
second | evel s of gene expression |ncludes conparing the | evels of one
or nore interferon-sensitive genes SG. In sonme enbodi nents, the

1 SO i s sel ect el esERach éhegwm@ur@é%tirg% 3 mgthed of eviupting thepfigacy|afpT2,

| F116, 'F%étmehfdfﬁcv hEéaTén (f%i&?émc HE'@% éd%}e%ﬁ Tﬂe%heTth indIfided VB,
| FI 30, | FITML, FI'L44L, | F127

| FI T2A, Frazgnmlst@mg tmrqannem anfl mermnao&reevehlﬁw @m@ad herainsthereby st and
seco l e t 4, 5 6, 7, 8 9, or all of: 0IP2,
mssggl FI %g‘h&ﬁ\t}%ﬂ?ﬁ ﬁ%ﬁﬁ%'ﬂ%’c’:ﬁ%ﬁ | F127, | EIT2A PRSAD, or |FITA are
conpared. In ahmomrenﬂpsfbiamnts, thienettiod dichglgs prof etz determinatiorhefc: fokt

noni torin i

subj ect . Vglr rﬁ%te hod preﬁgl?n %E%Iic?){?%‘\‘/{tgﬁ%o %fe%ﬁ?lgfrnrﬁhen b cg){naqo:‘ﬁ%a()t 'f’%eg)so?l t

| evel of gfg]ﬁwb@fﬂlhelﬁsﬁmﬂ’hmﬂllﬁpm toviot kvithi\abonif ie €1 3, énor nddyb ef theibj ect
at a first tine i nt whe i rst ti ne rior
2o, Sor v eoinRs Bl S, it fh 8F B oAl i s et g B eleie o

adhm- Es st r aihiitar, @fg., ArX-850)); ﬁr@«dm@gﬂamxﬁ?@ of a@étoh@évﬂro;ﬁga&é‘e&pressmn

i nhi bitor, rovi a._determ nation of a sec

| evel of %?I@J@f{btrae?é‘%%ﬁmf %%éhgrﬂb? figst tige p%ﬂ&%@@ﬁ%’fe@bwep%m%

af ter t hetifnk psint tsiafer RRoMncansht BF afngﬁabatibntdirammmn@eﬂapﬁ@ Ol Yreih S
after commencenent of admi nistration of anti-

2007/ 1278thepesondGaspemd saen at lsagtd e2.30¢> 1 €7 @wre dma%ft@r thetfies tarsRov

time poi nBrwbﬁcr&ﬁlﬁ?erke@&ndltﬁﬁﬁ;ou&qs 28, 9, 10411 72, & 14@&%@%&& a@ie%ﬁﬂé the
first time point or wherein the second time point is 7, 8, 9, 10, 11,

12, 38, 1eommenpomentedpdministretion ¢fdheuiindaydhemny)ond anvidinge eemnagsoTf
the anti- Gy, khe bRPoéonddE LT QU bs Boit QRN §3MinRA 1688 of pérdt aNd



treatment of HCV infection (e.g., chronic HCV) in a subject. The

met hod includes providing a determination of a first |evel of gene
expression associated with HCV 25infection in the subj ect at a first
ti me point vge.(%.l, wherein the first tine point is prior or w thin
about 1, 2,WQ20041258} 5 gays of the commencenment of, n?qﬁ’féﬁtl?%“f"%ﬁl of
an anti-HCV therapy (e.g., an HCV protﬁease i nhi bltor e.g., VX-950));
providing a determ nation of a second |evel of gene expressi on in the
subject at a second time point after the first tine point and

pr ef er abl yexptessisre@andhd iewdds gidenty acmarfttizan abontr6dfic ebren 50%f about 40%,

admnlstralo J A in ih e

point is t Oa; ’ ﬁ%"gg‘bﬁ’laboﬁt M\%g’ %8%5/6 330%%; igli?gt %ﬁ’f%ﬁ?w?%eg?#ﬁs

{/\iomzaogoi/ nédngrsedﬁhc_&l;/hﬁigggtnﬁaa igﬁl&gﬁﬁb dﬂefﬁ%@@ltﬂ&hﬁr{eﬁt 7, 8, 9, 1]9 11, h12
7/127801P U 7421 1 1 14 or ays a rt

commencenent ofl! SR FI %?“it%ﬁmé’fdl regrﬁecoarmarlsmﬂ%@ﬁ )SmffsiE Irets ﬁg a

conparsi SOrpefé eiﬂﬂ&sfbh Erﬁ:’lud@@ﬂccﬁ%@i@& dENEleSe10bf BB e m@i@ﬂﬁﬁﬁf&ﬂoﬁ@ens&ﬁ@
determining if the |evels of gene ex ression are sustained, t he

Lovel s di fBREFs (0dn eorpiimensy the 18608 Sl Edan i SEBGonsitng Shhout
30% abOUtIF?lQ"/RsﬁbQUfFﬁQO{Fn@Q@W ﬁfl% I?ﬁ%UPLQéﬁI QFIT@bﬁdﬁs 119ﬁrlvﬂet ween

the first and second time poi nt hereby’ eval uatin

candi dat e JFITM3, IF13f, S6hé1 2r@BQSOAS%éFHBnW1b% 4‘Hf' Uflﬁéi %%, and
second | eyl i9fo, TR, SX B bi%HecFélﬂ%dﬁr??r% ‘ﬁ‘?ﬁgﬁé ée@&&l@%ﬂ ?leﬁstqf
I'n sone e

one or nore interteron-sensitive genes
the 118G i £, 8¢et.6c6.6d8f%; omltmG@bQ@\%oPﬁTéﬂ\mg IBIL44LF1PIII30R11®RSAD2

IFIT2, IF I F LSCR1, IFI T3, IF135, |FITM,

| FI TMB, | Ij'—"%]ggA Fé%‘f@r %’IFIIFI’%HI H% ﬁg OASB | FI T3, MX1, |FIL44L,

| F127, |FIT2A, PRSAD, or IFITA 'In sonme preferred enbodi nents, fi rst
and second I ev 5.6, 7, .8.9, aI |

| s east,, 2..3
G P2 OAS3, oo et R Hiaflosidt tefiured s byt of gt using spigiiey o
| FI TA ar eu@marﬁd{C\Iﬁlfect:on (e.g.Nchaorot HEW) &spauticct.t Tie miithwd iaduds
features a met.hod  of eval uati r candi date for treat HCV
i nf edfi on P{&! ngaﬂ?’f?"d‘ﬁ’i‘a@oﬁéﬁ P‘?sﬁ%é{gsoggf@cf’ﬁpmﬁ%n BHRRHALS ﬂbﬁg es
provi di ng élﬁedfb%%HfgC}@ﬂEJ]l:& At a)ﬁrsan&m f)(ﬁht de%\é &hefin me ﬁesft € pemS isQfior to, or
associ ated wit in ect| in the subjec irst tine
(e.g., wheBiebeRe! £ $:¢k 0% 3 B’Bihﬁf?‘"i'ﬂgle‘b‘%ﬁrﬂ‘if“? adaHBPIS‘?ﬁwntolﬁ?’iﬁa‘g HGttV
2, 3, 4, @& a¥SaPh e AN wK.958 Bidinb alde@inhticbf
anti - HCV tﬁéa?gq St .ngcr)l HCV prme |nh|%J|(E%ror1 g. : -t£1950))a

provi di ng S%Foaéfeéﬁlrﬂf §8179 xaresfiopindewiRiect & gspcopd fl@)@@@lﬂé%ﬁﬁfé‘&esﬁréﬁlm% t he
subj ggt a oﬁt éﬁgﬂmraﬂ rfge ﬁebrwttlrﬁ’é Igd?ﬁt 1§ g&r cbﬁlﬁltenéeh{gﬁt d}QHﬂﬁméﬁQOH of

pr ef er abl econd’tine point 1s after commencenent

admi ni str anti-&QVoﬁhelam (e-g-icwherdie thgygcond tigne, poiath ésrtalien af lﬁ;estée%énd, % pr‘ne
point is Eﬁ)@&hﬁ?%ﬂ%ﬁgﬁ?ﬁm#ﬂmg?%gt or%vhefé’ldl ik secdnd R %oﬂ?ﬁ;% §f9t 86 110 11,

first tine poi erein the second tIne polnt

12, 13, 143.0d qmoeedmfysﬂaﬁhmomﬂmcmmﬁ@@mmtramﬁn i drei antiHE ¥ thempy
the anti- H%’ DaL30hin frisoy og{hg%r& aﬁ@%&?ﬂd R &f nngpréss%ﬁ toaé‘gon%%?‘)“d
| evel s of 18" exXpress PS8 accontro Sl ¢ %ene expressi on; and
provesli ng leaeldﬁtgememxlp&tmm; whkrenhetrhdier dififereace letaecnrtind dee«nndim‘eﬂ emdeﬁce

bet ween the s d | evel t cont,rol | eve S CO [

or 11 or onceonar EaGs phibieliotu O RaGar efiueen e toafieyed PRPE6 EfneteP ekSa,,
eval uat i nghdaativeusf efastilie@@btghent. WO 2007/ 127801PCT/ US2007/ 067421 12

I n some enbodi nents, {“ii‘g di sc osure features a tg ene ex rgi;?iog
associ at ed wi t 1 SPEGemRpEREtS,] ?gon&@ epresRaags foghe leved) waﬁﬂi—[ﬂ@" *cts
genes | i stgbet & id aRbBorPof Hof-iSeeed arpedl nents, the plurality includes
at | east about 10% about 20% about 30% about 40% about 50% about

60% 3%bout 70% about 80% about 90% about 95% about 96% 5about
97% about 98, or about 99% of the genes listed in Table 2. In sone



In sonme enbodi nents, the patient is a non-enhanced responder and a
treatnment duration of nore than 52, 48, 36, 24, 18, 12, 10, 8,4 or
2weeks is selected. In other 25enbodi nents, the patient is an
enhanced responder_and a treatnment duration of |ess th

24, 18, 12,W93%7H2Y o 2 weeks i s sel.ect ed. In a%ﬁﬁ%@@%@égt
the disclosure features a nethod of selecting duration of protease
inhibitor treatnment (e.g., VX-950 treatnent) for HCV infection (e.qg.,
chronic 30HCV) in a subject. The method includes providing a

det er mi nati on dh asothérraspect, ¢healischfsugderurexpmethed ofevabetng the efficedytdf aHCV

infection in he su Lrst. ti.me polnt .

2007/ 12780 e bR renb ey idichi T, REbH Heh %%be%%t'n¥hﬁ method o
to, or wi thblﬂd@hﬁbﬁldlig daeteﬁlmﬁmn@fa Birdd faysl odfgehdexpeadivrenseired wilk
adm ni str n n HCV thera e.¢g., an H ease. .. .
i bi ¢ or - BEYgu e o Bspiet i P e a5 e st AT U TG U gBs prir

| evel s0f g@N& i @Scwt O, By, bh@d@ysbjf%tcoaﬁneaceﬁmomdadmmmrmnrﬁfaafter
the first tlmaeomt and preferablythe second 5t|m§e§r is after

comencenetti-)AE Vibariny €€ at HoY Ripteassiniibiesn he¥ 2pyp Y mﬁﬁer ein the
second ti NEsRRiMition §f 4 ﬁlﬂ@rﬂl 18el BF@E e:lpres%mn@m e subject & a §€961ﬁ1 tﬂﬁé/§01§tf ter
the first time point or wherein the second tinme point is 7, 8, 9, 10,
11, 12, 13aftemtecﬁrstme@oaéysd piefeeablyt the secondrdme @%hl@ afigr Cammeﬁp%ﬂeqnaﬁ on
of the anudl-dm/ fr AR PR HCRHer rgd'vﬁlgre@n GORRRRA SRR pOiht itsfagcea b 34stand
second | eve f gene exp re55|o d'It a sustained level gene
10exproessi bA, 3¢, Q Qr Imdﬂieday@a@fnsthdﬁlfsf eme hginher wherain thqaf:poa%mp P@@%S 7,
about 50%, gbqut %

about 2% 8 @ P(E 11 419 /3 qQ%Wnoese Qf?e%ﬂ% ?n(ﬁ r 8%‘%1(#%%1?@%#&1 o%#?

dur ati on, amneHCV tlaerwmaad pmdldll@ﬂedomp@nmntof ;&led'getmnd seoed toivelg Oég@lecond
duration of trea the.first treat

AT R K T T e A N
for | ess tthamtbidl 648,2b3A6 ,50%4ab011840%,23,b0ﬂ1(3,0‘78 ,aHouD 20%, admakH)%, about 5%

sone enbod a s for.nmore th 4

Sa g Fbodgier it 15 Rbest bF prl B Seniit s Bt thamESon
of the fi resﬁcaayld second IeveI s of gene 20expression includes
conparing the |l evels of one or, nore interferon-sensitjv es (1SG.
In some enbodi MfRIEe cbpdinesss, fhe Cg@PWBBfthgﬁt?ﬂ‘gseﬁ?‘EL‘ﬁ f‘&gﬁlég 8% ng

of : IFITL, eﬁﬁﬂ% mblﬁﬂéﬁ%omkﬁhﬂg&he lekd14 85 odefr fidre intekfEfon-hsiiRlpend HISG).
1F135, | FlI | FI TM3 IFLTML, [FILTM2, d P2, 0AS3, |F] T3 I\/D(l

| FI L44L, Ilrsgre cnimdpments, Brd R, is gleciqd from the grauprponsistivg of JEF 1, RSAD

gg*;o% ”Egtlﬁgrzf gﬁ% 1R, IF?PZOTF&TB @L@GRMFI@B IF%SIFIileLPIWﬂIFIﬁ) | 2127
| FI T2A’ p’p@mbﬂ,dﬁmm fﬂPér(é‘\%WéfﬁeMXl IFIL44I4 H18hdFHpe BRSADpEr
di scl osur gpfraatyr, gﬁe ef@?xteﬁg bSLA! H@tfﬁ@&n sédéﬁhﬁe@t&ls of R 18R ERMENES 6,

e.g., if a subject | an enhanced responder or a non-enhancéd ’
r esponder 7, 8, analhof G\IIPE,QASQOIHIE&WMIFHGA% PL%(E\RI JHEY, &4, FBSAD. The

met hod i ncI Yﬁ%ﬁa%?é ggjggel I y, administering an inhibitor of a viral

pr ot ease, to the subject; providing a
post zadm ni st ration WO 2007/127801PCT/ 1182007/ 067421 14 vaI ue for

the level of g Xpression,. ([dete at, the

protein |evel )(fn ggrne g@’?ﬁt%‘?#@&%ﬂ“’%%ﬁ@ﬁs a\}]é‘%%(gin fe(] ?Igﬁngt \i 1cacy of a
subj ect, pERA@ofligagn &ealﬂmﬂitaif EEBNinGdctibh €. .ahtond TN &i 4 abjeon "_Rhalnuaehom th
a reference val ue, of .exa e_reference val ue can _be the
evel Cof | SERESBoyiie Smimaah ot bt Vel G e kPR PSS g

anti vi ral Howeaireoueh In thebubidce s favalmeddinde bl ohsiehi BE fivst 8m@ point is prior
determining if the subject is an enhanced responder or. a non- cfnhanced

r esp@hder 1o, or withinahowtdu, 3 ApRch druh pkihe FOBMERACHSEE 9ErAdPHHELtQB Of #hi ng
the subj eghi X Pihetady fo.g. AAHIOPHIABAL InfibilbE €Y, A5t eresshgament ,



subj ect is a non-enhanced responder. In sone enbodi nents, the
eval uation includes providing information on which to nmake a deci sion
about the subject (e.g., a decision as to the duration of treatnent
with an anti-viral agent (e.g., VX-950), or a decision as to which
treat nent SHOAHF HE N 5admi ni stered to a subject, and soP§oPA§7/067421

In some enbodi ments, the nethod furthdr includes the step of

sel ecting the subject for a preselected treatnent. In sone
enbodi ments, the nmethod further includes the step of selecting a

dur ati on ofctdrmématioreof s @tordddyvdl Bf gk epprefsdngn theahlsjosiaca $dcdfd time point
subject. 2QJn sgne enbodi nent s %ld%ternigation. hat, a subj ect Lsfan
enhanced rHEhHTIET FRolY ARE PRGNS fesPpd FME APAt IS BRSSPI STRREAY

can/ shoul diamihiktrdiRhios aRHRCY tﬁ&reﬂsf@.gt.,wﬁem dBEcRad tifne pBint is34xefi bieleast han
the treatnent_which is recommended for a non-enhanced rgsponder, or a
duration shérdeh StHampre dppafie] he ﬁé%wnmlﬁt ehhstsim fregpiond (e gpint is 7,

therapies,g @, 5,11, 17 €3,f1@6P Mo \hyE hRRVIRY dore@URh&R bf AihiB@HRRYA tHR- 9.
52, 48, 36, or 24 weeks), and_Zgoptl onal ly, that indication is
entered i ring-BCY éesmy); and providing aseompasotfithredisisand secqad kvels AbEImen
that a SUtHTxﬁFeEsibxﬁo% c’&ﬁ&él‘?&%@&ﬁ%ﬂe Eﬁg&%ﬂ%e& 8L GRALES difRncBb&hekd BE
duration of "treatnment Is counter-indicated for the subject (e.g., a
durati on shemiddevet sratheentrohleisl ap seupanid te teediferenay batvecen therfast level

t her api es, e T I ' L, conmbi nati on therapy, e.g.,
52, 48, 3&1188[% cfﬂﬁgv\llele eiﬁd?d;%agﬁggﬂi@g‘éﬁc? "that 30indication is

ent eried i nt o a Inswmoy cnbodiRy) g/ gtly SO iR SBOaTd 08K MLV mhfectionis | n

some enbod nts rovidin conpari so he post adm nistration
val ue wit HJe "P'é%Fogﬁé’lurg[éwgggﬁeﬁgé%g@tg&mp ag{llei%i ng a deternination of a
post adm ni st r & seaie drshwdimaits, tHeep 80y invlidesatdedsf dhott HY6,abdut28%, dhoue

point (e.q, erein the first ti oint 1s.6 8 0,, 11, .12,
13, 14 or%%$3@%§é‘ﬂa?@a$§4%@tbeﬁ %E‘é"r‘r‘éh?A’o?b"%\tog%“/ﬁiag?ﬂ?‘g{’%’o%bo&% *Yhre
a]pt i - SHCWbéheseRYDdut w%ymm;gg;, ar £RLEFI%, B?ﬁhb @éneplistad Tnﬁlfabreeg desotad ue
of gene expression associated with HCV jnfect]i in the subject at a
secorfd ti rFEREmeNtsy ﬁé?l“i"fgl%}n?westtge géﬁlgsht?@[ﬂ r'{a&rr%\g point (e.g.,
wherein the segEgfind doBRdRUNGY theHhiRblitP inchiies DEendiffdM shedth ede, b.g., 2ach3,
4, or 5 days of the commencenent of, adm nistration of an anti-HCV

t herapy (&I fe follgyipgeptogopeetse quiiedy @iseories) greanignebniypiologial

provi di ng 2, LN aR0rBhonkdE. LABITRAT BT 1T SNFLG! Fyel, 1and 1F13s,
ref erence val ue of gene ‘expression, wherein sustained | evels of gene
expr essi ofFlgd, IFITM{ HEITMR.dFETN3.INKD); Hofenss reappeset(tan ERfBLL resmyise i9bout
50% .about.. 40%: QiR RUE o 1 0% % 2%
or aggut %@Qﬁéﬁ%@gw%ﬁgg%%g?&@ r%gﬁ)l %lt r at :{% "@e@/%?ggﬁ{?n%e g?@e%%g%g.,
val ue i ndiCERPES); rdspenst kepesty bptbegen] o parasiteleaendER7); @8 paspatee to VIBE e one

T Roapp IKF ERFSCRIE 3ot ehfherh 2 DBRLAMM AR HpGa g2 3 T

| FI TML, | Rl 5,87, dkR1g80e ontBlogiviatedoRbadRiritad MereirOAS3omé Ehialimiits, the

| FI L44L, 1 F127, .1FI.T2A,, PRSAD, or 1FIT preferred

enbodi menPUF Sl PG B dio sh gt BTy 01 58 sgiopoleey
8, 9ps50r ahtbgdifes dédeiRed HOASTS, | FI T3, MX1, |FIL44L, PLSCR1, |F127,

| FI T2A, 20PRSAD, or |FITA are conpared. I n anot her aspect, the
di scl osure features a nmethod of predicting treatnment outcone for a

subj ect wi th Ha\nbikesshbathé SisflosurERaaRs@ nihid. of HhmitoRidedrhdt kardes
using a nethod described herein to determne if a subject is an

enhanced FESpifrebien (e Fhromall( Vai sibiccetndrigeiuiep AGRigLs ng s e trsnt
deter m ni gy 3% ROSheRABIRbSE Kdih Perfdditiy O cvaRMFontRiBEE hQBin( Be@by fOr
an 1SO, and conparing a post-adm nistration value with a reference
val udy whaositering thetreatmemtat i on t hat the subject is an enhanced
responder predicts a favorable treatnment outconme. In some




toH V). In sone enbodi nents, the nmethod includes providing a
conparison of the post- adm nistration value with a reference val ue
and includes determning if the post-adm nistration value has a
predeterm ned rel ationship with the reference val ue,

det er mi ni ngVPRYYH&"3post - admi ni stration value differs fr%gppﬁgﬂmmwul
reference value by no nore 15than 1, 5 10, 20, 30, 40, or 50%

In some enbodi nents, an ISGis evaluated In some enbodi nents, the
1SO is selected from the group consisting of: IFITl, RSAD2, |FIT2,

I Flég, | F144, |IE|saﬁﬁ/EmE¢éiTﬁgnt9&m83 od iﬁblgaes pr&tidhg aldEﬂefEﬁiﬂlatldngif'EWst

| FI 30, IFIT I FIT P [T VX1, L44L l, .

| FI T2A, PF\IS)Z%O Faeng expiession ﬁs?f’c%?ﬁ’emébrrﬁ%ﬂﬂ%?ﬂ%‘ mfﬁ’?éu?l%aféfﬁég@r‘: aeitkd
fromthe g(fe%uﬁvlfé%th%tﬂrﬁﬁn@ i or %%ltﬂul%laﬁ&t 1MXB, 4|drlsldAdd of the
PLSCRL, |F127, IFIT2A PRSAIS0 In sone_embodi nents,
the ref er cIREBISSETENtOS afiwenqte%m 0%%11 ageﬁéc%klﬁr%ﬁ &nat Bf Vimgease

| Nt er fser o RGNS L by &30691):; bloviding Madkdifairbh B84 scRbndeldi bBLent e RRIN!
(e.g., wherein the first time point Is prior to, or within 1,

4, or 5 dagshayfubjenicat esenent tarpaint affer tirdaditimg patintang mfmblhrheémmd HCV

t herapy (

enbodi men"tat é ¢ Fﬁe pg@( Cg meﬁl n{ gﬁﬁ%%faggﬁg anthﬁéV%%QQ%r (te 1[\/Eg-\
present i rthe bﬂeosdjtnpepoinejs tdkemsttleas; 1,2, 334, 54or ragre daysraderthel fiyss tlmfetpgmtt he
first tine_paqi r. 7 . 1 4 ter

t he connenggﬁgﬁln S%ﬁﬁ&ﬁ?%??% Fgﬁgof}ﬁﬂé g%t% ¥ﬁbn%ﬁé&?g%ﬁgpﬁ sone
enbodionmentemnecnsetee qﬂMmptmtonaﬁI therant{HGY therapy g lpusyidisg a:lemmamsmeﬁ and
t he 30subs eter ti.on value.is t e level of the.lS sent
in the suﬁﬁ%gfsp 4n 3500@%@? qsf gege ex?res%on gn Bﬁov@bn %erxgﬂagen

admi ni str a&vetmrb hal€xprdsiios @zﬁ&u@ﬂb@ttblﬁﬁmﬁélcvdld’kﬁffﬁd@lno AM§De than about 60%,

2007/ 12780 2007/ 67421 17 a tr ue_. s.a function of
the expr es%’ %%8 aB"“é“&é‘r éml”‘sé%' rf‘%‘&%@%ﬁ%ﬁ'ﬁ?ﬁ%’nﬁ “t§ﬁ€b86t§tp or about
adm ni st r appyyeevearh e first adfieudad tiar pofntd hereey Moa&&u%rth@fre@heﬁteast 2,
3, 4, 5 6, 7, 8 9, 10, 15, 20, or 24 1S - selectedfromthe
groupgSconsi st i AlySeHe Cm@dﬂem?g}&@mpﬁmo“[f?fthIGFE’EE&t@nd sqeendylevglypfigene | £ 15
PLSCRl | Rk lrdssidii ﬂig‘lﬁdes cEﬂnEMn thEle VB of otlefdr 2bre inﬁ:‘r@&.-sehf ﬂl\-r@\ganeso(ﬁ%
OAS3, | FIT3, M1, I§127 | FI T2A, PRSAD, an In some
enbodi ment's som%enlpmisme%l r‘lililfhlﬁﬁlﬁ selecsnd fram the gr@upacoﬂﬂﬁéwérﬂ’ﬁl R§aD2,

expressi o P
sel ect ed P lr:%#r% ?;tﬁleé q?%&pl%%:%zﬁglg? |1ﬁ'8é}1 ZFIT§ IF%S ﬁjITﬂﬁiJ I T3, 37\&}%

| FI L44L, PRFGG®RN, IFYIM2 GIP2, @H&%IFI@?SMW Iﬁibl44h;llﬁiﬂ7 IFHZ%RBSAD or

enbo rrent t f

enho %lr) men II%Ir']FAO]Bﬁ $DR ére%?z@g @h@%@?&ek@%ﬁéﬂén@ﬁedaﬁg i’evéf.fd Bg;h‘ I%Bt 1;,2, ghzﬁ 5610,
15, 20, of7, 88, bSdbof: 611@2, O3, HITaMKi gifil44é., BESUR1,dBI3) K T2y PRSAD,
|FITI, RSA IAFI T2 416, | F144, IFIT2, |FIT5, PLSCRL, |FIT3,

| F135, |F°T AEOMEd Fl 30 TFITML, IEITVMR, G P2, OAS3, | FIT3, MX
|, | FIL44L, | F127 | FI T2A, PRSAD, and |IFITA. In sone enbodi nents,
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I n anot her aspect, the disclosure features a nmethod of selecting a
paynent class for a course of treatnment with a protease inhibitor
(e.g., VX-950) for a subject having an HCV infection. The nethod

i ncl udes providing a determnation of a first |evel of g
expressi on “4S3YHEPYd with HCV infection in the subject %FUﬁmVV%gFI
time point (e.g., 10wherein the first ®ime point is prior to, or

w thin about 1, 2 3, 4, or 5 days of the conmmencenent of,

adm ni stration of an anti-HCV therapy (e.g., an HCV protease
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adm ni stratl on of the anti-HCV therapy); and providin ré;pa conparison
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course of tre(ia ﬁ% 3 g g gt duration. In some 25enbodi nents, the
patient i SNAKCSHERGRE SISt and a treatment duration of |ess
than 52, 48, 36 soddk endtdindodts, R phifalitd iRiudes e@ikSrdnS o tyré,2q0. cach
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In sone enbodi nents, the subject is an enhanced responder and the
course of action is authorization of a course of therapy. hi sone
enbodi nents, the course of therapy is shorter than what is provided
to an ot herwise simlar subj ect who is a non-enhanced re,P

e.g., the HUPYEYE% herapy is | ess than 52, 48, 36, 24FC @ﬁm@@“”@b
8, 4 5or 2 weeks. In sone enbodrhents the subject is an
enhanced responder and the course of action is assigning the subject
to a first class. In sone enbodi nents, assignnent to the first class
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third party payor, an insurance corr&[0 ng oyer, E%&})oner S onsored
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WO 20071127801PCT/ US2007/ 067421 22 and I FITA. In some preferred
enbodi nents, the 1SGis selected fromthe group consisting of: G P2,
OAS3, |FI T3, MX1, |FIL44L, PLSCR1, |F127, IFIT2A, PRSAD, and |FITA
In sone enbodi nents, the reference value is the |evel

expr essi on YPOWHEEES nterferon sensi tiye gene (1SG in Wi'gU%lﬂ‘Hj'ﬂé@t” at
afirst time point (e.g., wherein the Rirst tine point is prior to,
or wiwthin 1, 2, 3, 4, or 5 days of the commencenent of,

adm ni stration of an anti-HCV therapy (e.g., an HCV protease

i nhibitor, e.g.In sbﬁ(e &'ﬁ&)dlmeﬂtﬂ tisadisl@niedeitaeni the gbﬂi‘fﬁexpﬁsshon associated

admnlstratlo t.he |.S eJev res ubj ect

20 onet | PRCY G s GG tyDs by e BB Rt in Ty 5o Mg

8, 9, 101 Oombbliimeks, thk plurdifty dcludes & whayaa;oatf 1025, abdne 20%mucmrmboﬁf

adm ni stra iop/on of the anti i rents,
o

subsequent403babout dfivanpayf QQ%{?%’/F@@&” %“t §Q°(°e?'??i“h@§/°’é‘ﬁ€f“t9ﬁ% §llﬂ$‘§ 2%fGe nt
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val ue. 15|theeweeﬁﬁle@ésme§eslﬁtréilpaelelcadm nistration value is a
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wi de web. In sone enbodi nents, the record is evaluated by a third
party payor, an insurance conpany, enployer, enployer sponsored

heal th plan, HMO or governnental entity, or a healthcare provider, a
treating physician, an HMO, a hospital, a governnental entit Qr _an
entity whi ¢HOFRAESYr supplies the drug, or is otherw spé:Tf[éﬁz?{(B@‘s@ﬁl in
a method 30described herein. WO 2007/%27801PCT/ US2007/ 067421 24

I n anot her aspect, the disclosure features a data record (e.g.,
conput er readable record), wherein the record includes results froma
met hod deswligrdie thetfistainie pdint isgite e wbedthimabos, 1, 2 4r@Sategs ofghavai | abl e

on the world wi de web, | n.sone enbodi t he record.i.s eval uated
o o e enCene 85 AU A e SRR thefoly (£ € RNEC Brferie
Senpl oyer , in@BibrOy. L1 VXPIHIPP pRdidieal deferBinafion 5iMecaid gRY e deie tipadssion
entity, or, a hea,lthcare,prqw der, a treating physiciap, .an HVO,

hospi tal , iBthyoubiesbasePndime point affer the fsiime poiep pfggfr‘rabgv e S%Cab% i es

the dgug. ik QR @RS CommeNRnidhSdta 08 fratisRbtdnBSHAV MREDH9 de.8F wherein
provi di ng dat'a. The net hod 10i ncl udes providing data descri bed

herein, e.the secqmulfanepaint ibizken #dtanol 2B pi Barpradssiaicr thofifst e peing
W b pro e B B P L o s ™
conput er p oommme&memt stadminbegbion oéthe aic£IGY therapprand II;‘OﬁﬂinE @tcomparispp
sonme enbod] : [ [ Qi . A . second
party. | nql)lsf CE}%LH rgtr%% g%r?gﬁeg?lg ? E% n? ﬁég ?nggl)rép glfifassq’lgtaeﬁng(g{eg% OF g%n?h t he
15subpect expressial (&la dtredeyniodifferdry, noandre deniahout §H%Ys almiua il % ahotM0%, a

hospi tal, £r nien nt | r.ap entity whi.ch ls_or supplies
the ar v, PR30 TR BRI B R A a0 S G5B Pl 1
payor, an stlegihgantamemnpbfisst dumploayaid, if € sptainedievepnnsigiresdntsebtily a
plan, HMO, or .governnental entity. | ne_enhodi nents, .the first
party is §8‘i°§ég'é‘8t“i’pr %ﬁaﬁ’é@%dﬂ]‘eﬂ%{ fhegrﬁigﬁTWEQF WB\L?F%@P seegnd oating
physi ci antreaedMO, a hospital, an zo insurance conpany, or an entity
whi ch sells or_supplies the drug and the second party. i

goverfinent al el Jome enphpdunspis, @ﬁ%‘éﬂ AngeHeR s forlgssithangy2, %&dﬁgﬁp 18,dét Lt ed
fromthe gubhegiecd heal thcare provider, a treating physician, an
HMO, a hospital, an insurance conmpany, or an entity which sells or
suppl i es the difusymefanbopiEneisehagecend fyratian iy formare fidncé Sodpafly!8: 231 n
anot her- agpegi.orbRgeed scl osure features a signature set of probes
having a probe for each of the genes in a signature set described

herein, e.g., Hessmesmbadimenisathe cymprrisgepbibe S5 Andbiecendilevels of gene
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signature i i I i S O A on
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about 15, IEWdiL IFITM2aGERE, ORAS3alidTil, MX 5, IFtr44abHut7, 1PEI2 4| BRS B sart | ves.
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i ncludes probes for at | east about 10% about 20% about 30% about
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30set. In sonme enbodi ments, the record includes nore than one val ue
for each gene, wherein a first value (e.g., pre treatnment, e.g.,
wherein the first value is obtained at a first WO

2007/ 127801PCT/ US2007/ 067421 26 time point that is prior to

within 1, 2WO300742788} 5 days of the commencenent of, ﬁ?ﬁp?f’?"'éﬂq“&h
of an anti-HCV ther apy) and a second Vhlue (e.g., V\/ner ein the second
val ue i s obtained post treatnent adm nistration, e.g., at least 1, 2,
3, 4, 5, or nore days after the first tinme point or at 7, 8, 9, 10,
1]_:L ﬁZ 13va1ﬂe4foﬂmﬁrmk50ﬁ@y6e@frésabn t(&%tel}ﬁﬁmueggﬂﬂ&élmmor@fﬁﬁimic—ﬁélb,a‘bﬂ on
of the anti-HCV. thera e oVIi or each gene I n one
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hybr B&li zi mglicatien Téleéte@dﬂ@foﬁlfmd he subj ect after administration of a
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| F144L, RSAD2, |FIT2, IFI T3, IFI16, |F144, |FIT5, PLSCRl), can be
determ ned for a subject to generate a value that is a function of
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whil e a "non-enhanced responder”, can have greater than or equal to
100 1.U. of HCV RNA/nl at 14 days after the commencenent of treatnent
(e.g., where titers are neasured by the COBAS Anpl i Prep/ COBAS
TAQVANTmM HCV Test gRoche Mol ecul ar Di agnostics)). Alternativel
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some enbodi ments, e.g., in which first®and second levels of an |SO
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Hepatitis C Virus Infection Hepatitis C Hepatitis Cis a viral
infection of the liver and is a major cause of 20acute hepatitis and
chronic liver disease, incI uding cirrhosis and liver cancer. HCV is

one of the viruses 6 B, C, D and E), which together account for
the vast mafBAYY?B! cases of viral hepatitis. HCV is af® ﬂH%W(S"ﬁ@&I
RNA virus in the f/aviviridae famly ich appears to have a narrow

host range. Humans and chi npanzees are the only known species
susceptible to infection, with both species devel oping simlar
di sease. Anindfistapiontvaint if efahction ofthetdxprevsisnus al ssngldhiSGr é&h sdmiev e

mutability gf .its one, whi.ch be. rel at ed its hi jty

(8009 of 1 RASCITG S AR GHF oY S Pyeine s STuierRd of e Giskeish 58 PBb ot

T%/ Id nf ect4I .86,k Y, e:olgrsezo)raﬁen ISIZES,@gI ,Béleatd ﬁ(}fmﬂieogi‘&lﬂo%ﬁgﬂﬁlgfdffomliiS to
ays n ute infections, the ynpt o are gue

and | aundiRIABRIRETe FEITE HERairsts 15110 PrSa0h Tisd: Bhsn s il

even thosgriFatriTV®, BEPV2 18180 bRSE/ PRk DGFA A4 L 32 10euaron, RKHAQDH c

i nfection, are asynptomatic. O her symptons of HCV infection i ncI ude:

dark uri neand BTmilAsemp ambodiments, thy poshisermisigation yalup ispsfaaction of theap oyt

80% of newd, reb@&?&fta%ﬂzamt Befﬂfssg Br 897, 65 Po fs&sdey € eée@é%téafffo%mhg gtdahection.

Cirrhosis déevel ops I n about 10% o 20% of persons with chronic

i nfection, Coamﬁ?nlglﬁéﬁlf’gc@ﬁ@érmw’e?vM%bslﬂllﬁ‘u},%hs@@%l:dw pET2 4nBRMAPH
chroni ¢ i nEGHHRN 1Sk Bubfiiha Ae RO ddhifGral SR Stue MO ARh P S
sufferlng romliver cancer 0 not ave eatltls VI F us

i nf ecibi on eRpressi@vafche lves 2pbutlHGVhare fhec 8j 4rd, 6,I-Teﬁa9 i10i B, &,k 6 18Gs, e.g.,
exacer bat es, t.h S8V r|t of u der i i.Sts
o ih ot nerSRERE FBREL ke ostiBRFEs ERG, REKED, MPERREGIREN, I s aFits
pr ogr essePLSORE, IRIPS, dFmsmmipmmlsimrx EIaMIpaTME, GIR@eOAd;BsI@aEaa

and 10HCV .i and d ritic cel

Fake up +ARLIFIAR, rror, ra e bR SADTBRARKA b SHAF efBRirete onE e &
viral pr otaﬁld&ah@pu&t aNA bt vahiet th%aéﬁremllﬁﬁfﬁt&§6dt@ﬂnndd fed theher al
bl ood cel | s, gr ance of pl asrr; {"md eli %atl on of virus
parti'el es p&%lt,rag der sy %FQH?W Redt@ ‘at“ﬂ%fﬁ“%" Yet é?in@ frrminedare

Per si st encigtefhineld frb@RApARAI bE6RT ﬁmmmlﬁmndn@cme@éferkﬁé&raml igzation,
of the 258-gene signature set correlates with t resence of HCV

RNA, e.g. ﬁl@nsn pogdevst deserandned fraes thrmaient and/or acbp‘a%w ds & fyngiipna the
tests for (eMaRittasfont &e%r%&@&thhfﬁuﬁ%%ﬂs@é‘gtQE&%&EB" screeni ng of
donor bl ood and plasma, to establish e clinical diagnosis and to
make better decisions regarding nedi cal managenent of a patient.
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suppl ement al. test for conf.i of a 25 ive esul t

Teoti ng. 1 B auRy SRR D IS ki RS oo S R AR
reacks on phfaint Olassparin@pifchdRibjcass ay@m-eﬁfanedds:espbﬁdwtselbatmgd stanhd
confirmati on of serol ogical results as well as for assessing the
effecti veRBEENEFa%nt i viral therapy. A positive result indicates the

presence of actisémeleibeginicats, pignAeRQ¥ eldtpabnt 6 tmﬁ@nacglas@andﬂne
i nfection and 30or/the devel opnent of chronic |iver disease.
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is helpful in definin e epidem ol ogy of hepatitis C. Know ng the
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i n maki ng recomendati ons and counseling regarding therapy. Patients



Interferons (IFN) are classified into two distinct types, designated
as type I (IFN- al pha, IFN-beta, |IFN-onega, |IFN-tau) and type I

(I FN-gamma) according to their 15cellular origin, inducing agents and
antigenic and functional properties. Interferons affect fthe

expr essi on 0P 2%WAHAYer of genes following interaction wHHUSPEA6T42L
hi gh-affinity plasma nenbrane recept or%. The products of these genes
either singly or coordinately nediate the antiviral, growth

i nhibitory or imunoregul atory activities attributed to IFN. A
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]E er rred( [ ;lteexﬁla‘oaﬁ?@t@ the ?aﬁ @ch r?]cmsdaﬁmecli Bs parript anﬁlaSREbnlletm md'?tlcfill Jfuedrear
actor (s ransl ocat romithe cytoplasmto t nucl eus fol |l ow ng

| FNr ecept & ‘“HS% dg .dgltal 1&3[95%&"@?1?5(}?1‘“ egi ndi ng of these

factos to the ISRE represents the initiating event in stimulating

RNA- pol ynerase-11- mediated transcription 25from | FN-sensitive genes
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accor di ng ddenifibiraioh MYIQBLF G i5BMeradised, &0 Apkinsifed fiém pedheri blood.

adm ni stering a cytochrone P450 nooxyqenasef'ﬂ(ﬁCYP) y hilgcif;t or, CYP

i nhi bitors may IBéOIH%@FIEHd“F?PW:H&f@E‘i“ﬁ%"*% yee f fusHendl P vPlarer gt or

i ncr easi nogdh aRGatiéN-eInd/oph ISLIMPIRENES {:tiBn of MXARQ) deidiainea fidm ghiobi t ed
by CYP. The advantages of inproving the pharnmacokinetics of a drug
(e.g., by moaetensubiastsi(pg- acehdt)i nhi bitor) are wel |l accepted in the
art. By adm nistering a CYP inhibitor, this invention provides for
decreased netabolism of the protease inhibitor, VX950. The

phar macol ci net ile snaglier pépsctp thotdisalosuri ftahusestaonethedolisiseidnga naypeshedads The

L L T e

accept ed e art. ement may [ea (
| evel® of THeenghatiecisdesiidentifyidgthe sulipceas3@ienporcedirsspopdéroamdidgptoving,

t herapi es, the inprovenent. may, | ead..to increased co i O

he. prot oduti e BT EATE FeTe HoRth fgtehE5R 10808 PR EFReRY 1
43 |cduBe bEfrduadernfe.¢. i shoiterwenise ofitreatthent &npuless thén 2YRB,i36h2hilBor

adm ni stered. | ufficie to. i ncrease the .bload,|l evels of the VX-950
as conpar =f¢)%t%8r %WB%%’@R‘/&I%G %Lje?ﬁlaégfﬁndgﬁggd PRRTBTERRH Tt he
absence ofregpokadr, i nhi bitor. Advantageously, in a nmethod of this

invention, an even further |ower dose of protease inhibitor may be
therdfore used 5(relative to adninistration of a protease inhibitor

al one) . Accor diigiother aipRENBE dRBIBAGE MaRTesQf méthdSof sOEMpi aGyREM\EASS a
(0]

met hod for increasing blood | evels or increasing liver congcentrations
of VX- 950 fpin epupsiof Epatmerivdihg prgteesr-ohibites Sorg sublepihayimgian Ft e infsegot-o
the pati enfyeg,dirNAReHS ikalifihghl §bjdVa ARLRhaRbd MipRalt, #ithpproving,
cytochronct P450 nonooxygenase 1 nhibitor. 10Iln addition to treati ng
pati ents imdking ewthouizing, Fepiaingt fransmittinger atheryiise alleyying peygnanhQfeniclestsd may
be used t tJ 1 i nf 1 epabit | C,
e.g. ,%a p;&? %ﬁ%{ﬁ\?ﬁ%gﬁenng’% .%%Qe?%%?gﬂrgi 00 t?r%gin(rs% "gl?(gg?h\a%tgg’odrgaiﬁ)ﬁéﬁyl,éone
ermbodi nentl2pf0, 814 er 2 weeks) thamif precubideihad beestidendifitd ps gy enhaneed rrypepder.
hepatitis C virus infection in a patient (e.g., prophylactic
treatment) conprising admnistering to the patient a) a fornul ation
of VX- 15950 oin enyaspiplesdidlasnredcaraesia mgthpd of making adetatécort, Tand

optionally, b) .a.cytochr.o P45 nooxygenase 0 nhi bitor. As
obul o pe sty STy Ba rorl of T REBAY ORI AL i Blogpr s

i nvenki on chmphet Redabkatcdr® Infsome embpditiefta} thpreopyis aitlatdabih the vamld t hat
patient becones infected with hepatitis C virys, the nethod may then
treat the Wigg ‘é(‘élf-ilﬁﬁf’m?ﬁ@PéA%‘Pr_ét,s’_t %@c‘gﬁ%?f!a%ﬁﬂ%éﬂ?ﬂg‘&m PE¥RFetit i on
provi des YituRate &many, eﬁ@fﬂj@ﬁ kb RPeraGSRRb Rk Mgalitthlid) EFBVO Jor @B térametnid
optionally, a cytochrome P,56 nongQoxygenase inhibitor, wherein th

i nhi bi t or $n&Y, arisdicaldhepriesviden adrestingpivsRRpVE M ) phgsniteh a gpygumenta
amount s f by T £ah Mgy Whidd SN S shipiics tHRYRE, bf isDitfert B¢ Reikd SDin anthod
patient. %Ptltg_’n(ﬁg%rlgg%hreh@ ng&ﬁ?i gﬂ%enventi on isnvol ves a CYP inhibitor,
any GYP i Whichbediergst hat i nproves the pharmacoki netics of VX-950 may
be used in a method of this invention. These CYP inhibitors include,



The structure of VX-944 is as foll ows: 15 VX-497 is an | MPDH

i nhibitor. A conbination of VX-497, pegylated interferon- a (IFNa),
and ribavirinis currently in clinical devel opnent for treating HCV
(W Markland et al., (2000) Antimcrobial & Antiviral Chenothera

44, p. 859:WOZMTABHT " No 6 541, 496). 20The structure SFCURSHGHOT ! 55
fol | ows: VX- 497 Met hods forP*measuri ng the ability of a
conpound to inhibit cytochronme P450 nonooxygenase activity are known
(see U.S. Pat. No. 6,037,157 and Yun, et al. (1993) 25Drug Metabolism
& Di sposition, kahoth&laspgap thed@labOmé)features a datfreCifid (£.gh cdmpuder rexdpbloyed

in this inventjon may be an . nhibito f _onl ng i sSozyne or nore
than one i S hertqt i gecpsirineliges gosly Som Amathed deared Heffin sdime
i sozyne, t&Rbdditibde, bR redtRy iSOV 1S SroH M iR vebO e sdriOeIBRInELS the
sel ectively than another isozynme. Any such CYP inhibitors may be used
in a nmet ho@oyf it qrelaied grdes wsmitsl fp & third PASY PHL AR SURAKAIIPER: t he
CYP | mni bi &iifloyeYentiffoyRffHoRcttLheafih bRASINES, oMbdvlmihch@l 8tifibt Hhealthcare
VX-950 or any conposition according to this Tnvention in the same
dosage f orPHAes rg@wgpwwl% g@é!éfl rhespital,\povernmental entity, or an entity
2007/ 12780@5@é%§%p&%9&@ﬂg&u§5 If the CYP inhibitor and the other
conponents of the cornbination are adm ni stered in separate dosage
forms, each inhibitor may be adm ni stered about sinultaneously.
Al ternatively, i nhihj _ fﬂﬁiﬁg j ed, | j
peri od around alh%genigggcrt’atp?gﬁ&%ﬁ? %geﬁ(rzcg%bl natdlrggﬁoqﬁﬁa aa?a;é?ﬂ%éﬁtéét@P
i nhi biot or inslyddseréaading dats tescabbddreradn, etgn getaged byea mathph desgribdddictemnitong
each corrponemﬂ of the combi n%tci?on‘b %’Fer Iilma é)[eri.oi(rjl o,[fa %dm'errl}i“%ﬁ?)gti on
shoul d be REEA° F 50" &> CHSOTGHTBIPES PETghr L LT HR TR LA e T B o
conponent mévitde 16 eohé aabodinenty it dataib pyovidel by XeAp@er, Eampaetdistpl e, i f
VX-950 is administered first, the CYP inhibjtor should. be .
i i st or EGPISBr GRS oA 65l & 1 Jet e PP ER SRt Y56 Pavied by o
Ierc ret edA(iﬁ'lsig)a_rtyWi 4 Rcond ﬁrftyhaﬂ $omhd dznﬁmafnﬁé@é; 2 Giyst g&gﬁu%fleftted ﬁ@g%@ndf
. Protein Analysis e genes_ (or their encoded pol ypeptides) o
a si gfiat uriubiseh 2 hraltbsarp g viden éfrﬁa%mhﬁ%m%éﬂ?lhﬁ&%@SE&% pamgRtacy,
and/ or i n QAfgdbiCdni R BitytvAfcH §eﬂ§5ﬂﬁ@5ﬁé§lﬂ§eﬁd}[{§. Bfsofhe eHBb@Elentd thdsdclend
Further, the [evels of one or nore (or all) genes (or encoded
pol ypept i dRETY &¥8 HIHE PEDOPAYPT 2 INSHINEFCOPary: P ORetRPlayar sRLsorah health
regi men, seleeividragesnAlntd iteh sohw dofiRAIIRI ihe ¥R bRty BGbIBAL] t he

duration of a treatment regimen. For exanple, the |evels of an |SG at
two or norfeom thewsubiedtrn kealtcage proyideros treasing phystaymen BMQviatheppital anp - 3,
4, or,5d f ' ' : ;

eagt™1, - Pougog Bl ah ARY TR P AhpRRPleSug il rorfoi 4
9, 10, 11,got@nmedal ehityoln sonecmizndemertts, gre firkigpagy érseleoted fromahasubiert, ean

Vx. 950) . ARk Btk Ehe b RARIEIMCE B HCH, IFRARY OB o1,

ern or “I'evel s ™ot expr
a pl ural i tay eofitygérehsse(leorgupplan theSiBigsind thasecamt pagtiyat #n mburinca cginpaay.
treatment regi men or outcone prediction. Nuner ous net hods for

detecting expression of a gene (e.g., a nucleic acid and/or encoded

protesn of onelwsncdRRF espganhs dtloklie fatugedal signatusedet osobdshednfepriba)
det.ecti ng the | evel s of ex si.on

(e.g., an | SO, d for, . . re . ar.e
avar | abl o oraphel Sxermesin wﬁ}a&aﬁget%?@rl%heﬁ%ﬁowagm qpjurality of genes
hybri di zath@yihasads artchadally Siprddsa Biberwaeh frdlstigltt®hd{vath@ls anfabh-or
Nort hern bl ot and anti body-based net hods for protein detection

ol ot) . anc y- | I :
(e.g., y\éﬁfé?tﬁi Briidualscaaidspitring 8 auigipnmmber ofglitierentighy expressed genes The
expr essi oRy lnaM&lifedh ofth 8Os B th BEnAl IRl iV iBr-RAlialfAkpREscd @b S5 Red

using nucleic acid or hybridization or anplificati'on techniques_known
in the ar to ¢ eominfectedirefgreg@P s prediidye Hdrfaction grith noThere dhapebays il rpbout

level's in 13 33, S 29, or doblMo oSG th WO



Arrays are particularly useful nolecular tools for characterizing a
sanple, e.g., a sanple froma subject, e.g., a subject with hepatitis
C. For exanple, an array having 5capture probes for nultiple genes
(or for multiple proteins), including probes for a geneggé of the

si gnat ure S¥P28dEBPhed herein, can be used in a net hod"GEERIIHEH21
herein. Altered expression of a nuclei®® acid and/or encoded protein
of the signature set described herein can be used to evaluate a
sanple, e.g., a sanple froma subject, e.g., to predict the subject's
response to tr Hﬁtsﬂiﬁélbm()@ii@ents theeagmmbng satbof frodes-iBdtes ploddy foay pluedity
have many %.dresses lg Iocatable sites, on a subs%ﬁ g hg
featured a9hesPes iR b Latin s IngigregmbRdigeyis, the tignagyre pejofgtobes includes

non- | i m tiRgbXarmias Bbuods Abdi Qo%eﬁﬁm in@d aB&ltqm%, dhRt wb %Bﬁt@% an
be opaque, translucent, or transparent. The ‘addr esses_can

di stri but exbouioh%:ighow §8%; aligus 99%., f&’ﬁét %Vnﬂh@#@ﬁ% oyt 97%, abplﬁé’ﬁrorar ray;
in twe di nppg %@'§of the enes fstbd BB TR ¥omOEmbdithdHi€ thediTRMR RDSE
e.g., a three dinensional array. 15The solid substrate may be of any
conveni entprebrapeslusies probe foethg genesdistad & Tableck angul ar, ovoi d, or

Cr e ot i AAAPACHTRSRRRE AR S AL RN

5,510, 270; frmdnesqﬁﬁ&p,&tsa)cacmeﬁmamlbahngmtdgm ((:g gatplogdy raegoeids)f | ow

met hods as_described. iin Pat..No. 5 384 ) ds
So(o g - b let Pttt preeiily e bl @ yrt g e RS
technioquesIFIl@ Ii127, aBI30, a8 €351 ek IIF\I’IMITIIEBN@SIEIZIWMXI) defensd i'eepcmaq:)t ure

probe can | e- stra ed nucleic a doubl e- st rranded

ol ei o adpg- TROHTY hadn i O%ce%la%%wséagp@cgr‘)a tePRtbe TS e

hygr i g: zat@)@cul)Ejl rsdaporae EUJﬁie@dP(‘é g]?,(UEBg:ﬂB){ lré%gorﬁe % g, patﬁ@ge%m@dram&gaegn and
a doubl e-stranded regi on. Prefera apture probe is

singl e- st Tkhdsar TePRYISE KhYitHsde-gr BHY ¥LstRD. dehuke @ab%gm%f%gﬁsmmm
criteria, el pritRE BlcRizkyproBesdeisd HAE GroRYeadh SOIYBUL, S 6,07, 0F8 3NMhWipkde
optim zation paraneters. The capture probe can be selected to

hybr i'8i ze onplegy<aiadiise rich (e.g., non-honopol yneric) region of the
gene. The T. of, {h& &ﬁﬁdﬁﬁ&tso Etf&t%?gnﬁﬁ’xfb Jé?o&%ﬂe@‘u?cﬁﬂe?ﬂro’@ésl{gﬁ&{e or more
sel ection of the onpl énentarity region and ngt deal |l y,
the T. of lﬂpnfer@wnﬁrt@egﬁmé@canm W@leaﬁnrbagilmegtsamﬁ% nSeﬁelect@d éomtmt hi n
20 10, Sﬁr(?ﬁ;p Bhsidtin %ff B, R RRADACIEIT? \fﬁlﬁer a{){ﬁi@%?ﬁ‘y PEIeRY /Igﬁ%421

ate nuc acidis hat can

[ soI at ed 51713601&'1'1"1?143, WrEEM3.JE]30e IR TML PﬁiTM@l (GIj’ZDNé@é, T eaiMiehdFIEg4L,
reno e r a 1
o SRR R B BRS80S LN ol O
Bi ol ogy, Jodtes W:Iudps wolss e, at NaM)l 2,Thd, S,lﬁb%,tﬂr 8 @ dlof\ValBedAS3IHI e

nMRNA i s el 5 i C re ed transcri bed and
optionall ﬁ%ﬂ%@%ﬂ&é@%ﬁ&ﬁ%&%ﬁg@), Prﬁf‘g'escri bed in U S Pat.
No. 4,683, 202) In sbiae dibolihdhtsathi digaatirelyet dprarep inchidesirbbes o 2 dkastt20,
e.g., fromP . Pat .  Nos. 4,683,196 and 4, 683,202); rolling
circle angb'é%rRééH@PPs ' #AR0ECYSS. pat. No. 5, 714, 320), isothermal RNA
anmpl izfi cati on Bf sobidSBdolihedts, BekignMoge seﬁafmegﬁﬁludé& #0665 8diGio rand
5,554,517), and strand di S?| acenent 10anplification (U S. Pat. No.

5, 455, 166)than?9e4%églsé)r £00, dpQy o8 3PP #78$-abel ed during anplification,
e.g., by the incorporation of a | abel ed nucl eoti de. Exanples of
preferred | abels include fluorescent |abels, e.g., red-fluorescent
dye Cy5 (Amer sheampther aspeetethe fliseloyuse featires @yecory (-8 Anmpytsargpdablgrgeord)

3 277, a3y VEREikluded R amd Safle of BARBR R dehe FpRsc il in Mhignature

bi ot Bn, amd. lrsmeemtedlmsethehgdord diclzdesimore Wianlont xdjed fod eadhrgept.avi di n,

€.g., St r %%1%}{1' adfirst \Ha.h}éc(g%r em aﬂnénwbl ecuille? in ﬁ{eqﬂgtsx)alue is obtame-lt_irh? a first



proteins are spotted onto a nitrocellul ose nmenbrane (Gc (2000)
Nucleic Acids Res. 28, e3, |-VE). A high-density protein array

(100, 000 sanples within 222 x 222 nm used for anti body screeni ng was
formed by spotting proteins onto polyvinylidene difluori degé

(Lueki ng etW@go7A%8Y) Anal . Bi ochem 270:103-111). See HKBS20¢/0474: 421
Mendoza et 10at (1999). Biotechni ques?27: 778-788; MacBeath and

Schrei ber (2000) Science 289:1760- 1763; and De Wl dt et at (2000)
Nature Bi otech. 18:989-994. These art-known net hods and others can be
used to gemfd ﬁ&ﬁt tBdt i9Pric Yo, OF wathini mds esof Diayslof @6 torGetdememdafndance
of polypeptides (e.g., encaded by transcripts of the 5| a ure
set) in a XEnpHe ‘WHE%WQVGE‘HE‘H aP NG V"é“eg{eg B‘ihﬁ’feflh% f or

subsequenty ggtieghhiat 1‘{!\35@ Reathb@REAMIHalon, b2, capualtqdz 304 55, bi M@fe&ﬁ?@nt
| abel . The array can be scanned to measure bindin at each

addr ess THdtenins gt tigte peiniar #g B+P, d0sdnpd.d3ckrprrore das aFeidhe o t he
amount; of b n@&nén@of"a Ristrton ¥ tHeShBIERE Sherapy) are prQﬁie@‘P&'leQéIPgeﬁg' d
and pol ypeptide arrays the 1 nvention can g used in wde variety
of applications. For exarrpl e, the arrays can be used to anal yze a
sanple froma | I I

b ooy %@ﬁgebissgg& hEaelosbd fem%@a%e Rlaged B@&u&mgaggcgivﬂf Bt
e.g., knouwrraii. i"f‘lieoaéth&hecludﬁsrasﬁrstqjahg ltrammﬁtmgtheﬂ'amud (555} seaomﬂq:at'ty,hyg

(non-infegted) control obt ined fro r :
Fur ther - iHgomppa) so@iet e J8bHof RlRk. pRRF SR8 df pore pritithREkS
sanplie, e.the scchml ety ey sededdronetht whigect, ot mtthcafetpeovida) akqagngphysician,

par anet er, ing a patient with an anti

O 580, 250 haRitlon Sl nediah et 6F sa hish el agtpics g e,
rel at i onalin th@8abRIIMURE) tRSTist p'iﬂz ifai iahaste cémphny oOpE@E@N cifijth ase
dat abase environnents). dat abase ca ve mul tiple tables.. For
exanpl e, rBRFeEXSReEkK 5L eaﬁﬁé roghie pbI et rl@ﬂl CAre PRy % tzeatig physicHe ach
col um corgh mgngﬁosbﬁalaa SRREA Rl entit} o8 8MEntlty INRE kéIRlor 8fipplliBethe drug.

si gnature) being assayed e.g., an address or an array, and each row
cor r é8ponds seree %[n‘%@#f)?rés’ the @éﬁ&ﬁ&ﬂ%ﬂ gFocHEIatat gHItE PUPBITELEE AP RE8d and
sanpl e i nf&r 3ﬂ %&lecteﬁl?l%nptﬁtz Eu.h)_]é&'@ﬁﬁlﬂf&ﬁretpﬂ?\rl@éfrrﬁeaﬁﬁéaﬂlysg?ahe
and ot her qua control informati on.

2007/ 1278@& W@us@@gv@lmammmg company, CE)@B@@%‘%“@W"W@‘-F 911 sHBPLish thei diesy
from gene expression analysis on an array can be used to conpare
sanples and/or cells in a variety of states as described in Golub et
al . ((1999) Scim&eﬁ@@eamr dismnsum&a@m@@dianemincluémm@wdm of epagjally
MRNA _expr essi on eln XPEESSL O r

randdr . peeraor e PHEbE: odFAiGEy ARk a0t Sl 8P uBlc PR dnanse

r ef er ence sstalf genes degripedhecontand lthe\mﬁay daaﬁnpmn leastmml df thye ﬁ;llldnylagt

Ref erence val ues can al so be obtained fromstatistical analysis,

e.g., to PBFrEHNGE a reference value for a cohort of subjects, e.g.,
age and gender 1ﬂmﬁ&hpehm@a&atysdlstag@shabmgiahs &ﬂmlﬁebmeﬂhaxsuhbj;eantl&'
who have HCV, e. a artlc%il ‘%’/Eq o who ha ge gqne
parti cul aﬁlgpwe@ﬁteqrswseﬂétsaﬁt} Vﬂ@&?g‘g 9n ?fél%laﬁléﬁ e pro

r ef enence a{@ufk for 4tQeadt 1€DEBNSE 73060000,809r% akmasc&aquaieage@@&wahauyor a
normal cohort can be used to prOV|de an assessnment (e.g

predi ct i odisBrguishable seginsofithed#dY; to a subject, e.g., a subj ect who
has been di agnpsgdrethidnd 6, 5§yb1| mt§o§<wo&@@b@o h18be $pesiit BRaaligan al so
be eval uated for expression and/ or activity 'of a gene transcript of

t he si gnatistieguishable Sigijns dersgenenpthnrs thandhase il g SI&Qa@Wls?fa%? pregeg on the

15t r eat ma? )(e g., with VX-950 dosing), if the expression and/or
activity ror’a particular gene transcript is elevated relative to a
reference, e.g., reference value, e.g., a reference val ue associ at ed
w th normal . Subj ects who are being adm ni stered an agent



WO 2007/ 127801PCT/ US2007/ 067421 50 Met hods of Eval uating Cenetic

Mat eri al There are nunerous nethods for eval uating genetic
material to provide genetic information. These nethods can be used to
eval uate a genetic locus that includes a gene of the signature set.
The net hodV@¥N7IF8Used to eval uate one or nore nucl eotFdéS20B04T21 5

5codi ng or non-codi ng region of the géhe, e.g., in a regulatory
region (e.g., a pronoter, a region encoding an untransl ated regi on or
intron, and so forth). Nucl ei ¢ acid sanpl es can anal yzed usi ng

bi ophysi cal teemrﬁye§in(cen@ct withyicieth afsidefivedetore i subpdeowhs ha, beand so

forth), sequencing, enzy ased te o] combi | ons .
t her eof . F’gFm‘éﬁt F’@th%F‘ih&“?%PﬁoN%&%gﬁ%‘@&ﬁgél"éggtﬁ%%!jg&%mm)’
nucl ei ¢ agjyd 10m croarrays can be used to eval uate sequences in an
MRNA popul ation and to eval uate genetic pol ynor phi sns.

hybri di zati on MYtl%@Wﬁntaﬁé@thu e letscreids deiesd Ceons p ediact ‘eh'ipllﬁsr%@‘/ ,
bi ndi gg (e.g. q&@émﬂoﬁﬁﬁem@%ta%y FhoRiagd yéap‘ﬁc% dp%hcaegfl sg@@om c
DNA,; Northern anal ysi's NA; fluorescent probe based

t echni que9r g8 eétheecgions hB@agldetobeﬁpe&tﬁc(fmaqnc GoroneigRage set of genes.
11(4):600-608); and allele specific anplification. 15Enzymatic
techni ques include restriction enzyne di gestion; sequencing; and
singl e base extreasiten a¢p8BEhe dFblesec fathrotaresthodefpigdies date.eThashthod

k h El . h iy
R e
Pol ynor ph |s§ma(l§8€s‘ﬁangﬂﬁiametregmns (ds=eibechagein Witharmicktic atd sahpBHleriNak ur e

ool oA SIRRL o 4 P G A-SrRmEL Do F Y Bt O P e BT R goee

chr omat ogr aphy 14 Qﬂ%@bodlmems, the Rulgee h@sné:iadcmﬂfbctml l el e specific
arrpllflcatlontechnologythat depends on s CRa flctlon
may be used to %W@é%%t@ﬁ?%F flp g?f 2 ’rHT'ELE

priners fqfonSlesitéc pﬁ&nb ot @h myprgt@weynﬁlmnrwg arX@30ab thent er est
in the center of t’he nol ecul e (so that anplification depends on

di f f df ent isW9ieHybri di zation) (G bbs et at 25(1989) Nucl. Acids Res.
17:2437-2448) ¢f sl dakiRdBNnECIR réorEREludds RARSTRA hiRIdiAERR i HstET
appropriate condl tions, msnatch can prevent, or reduce pol ynerase
ext ensi on fiopr ths swhisct pfigagminyistior of anrowam)inhibitoraeie YXS50 o thejsubject.
possible to in r ites! o VafuldSuiiGOis @ Purkfiod e
mutation to crielg ?ne%sg&zﬁsbglgté(fggieﬁggg?sgn a} Gas;;arl ni etmal (1992)
Mot Cel | @omb&rmg@rﬂ_andnmt@mmlbtaﬂoeld@f@dl ment, anplification can be
perf% med using 30Taq |igase for anplifi cat| on (Barany (1991) Proc.
Nat| ““ Acad. Sc! USA 88:189). In such cases, ligation will occur only
if there is a penbdet aspadtcdn earaluatlrtm <ﬁ‘theenatio of genh exppessve i §3{epriond

o esence. AP (et aPiGh Bheiedisinpls B RR  SoRehBRhedt "F e
presence @ésp@hﬁ@mmoﬁitrmmﬁm foreminy @8Gs, the pre- dESthpr'smml Iredlhard slefaed

det ecting sequences i ncl ude anpllflc ti on based- net C s the
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In one inplenmentation, hybridization probes can include one or nore
additional m smatches to destabilize duplex formation and sensitize
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for one or nore pol ypepti des encoded by gene transcripts can be a
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I n one enbodi nent, information about gene expression |levels, e.g.,
the result of evaluating a signature set described herein (e.g., a
signature set of HCV infection), is analyzed by a function that
determ nes whether to authorize the transfer of funds to p g 20for a
servi ce or Woauii¥Re! provided to a sub*ect (or make anobGEPSBEOEEbN
referred to herein). For exanple, the3esults of analyzing a
signature set described herein may indicate that a subject is a
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needed, t h@kehiertid mgﬁtm@ﬂmaﬂbramefemme kdrohd ﬂlﬂép&ﬁti@S’ s>r9 ¢@u$e§> 13,
authorlzatlon to pay for a service or treatnent onger

durati on ol ¢mpqre FHENaftﬁ’éthﬁmeé““@mem\?i-a%@l%‘ﬂ%b?fé]b%m‘pﬁgylﬂéf‘é%PYt 0 a
subj ect. Fagic8x ﬁﬁp\l.h@ ’subgébt &tnl dnMancBd Rsponfer ¥R 4. dhe d6fi6h SitMBfment for
government entity, n i nsurance conpany or other entity which pays
for, or reherbuesesd reﬁedmdﬁapdrebq@ngwha aa Rgleenhpced (eseentst. of a et hod
descrl bed herei r ifi

t han the subj ec Sl%atnﬁ g%eﬁ dgécﬁﬁf&"ﬁ'ls‘?&ﬁ'? ol}l%sere?/?l%t}édeg&(g ge K 1@2@6??%”' ar
nmonot her apyg.omales fdynatest HOYY gehetya@j/,,2 anli/p@tﬁcalacmwups,dmfai jubjects that

t herapy) qr_30treat rovided to e [ e I a first
entity, e. Ve TR ﬁ&;ﬁglgﬁc%oorlgqo Brevfou%:lg%aﬁﬁgés @%e’ thel:(%ltl:n 5 r?é%o erﬁ%’t nmet hod
descri bed thﬁfnﬁnt) iubjddstveromanepwhmnhgnndeogope opatieulalif@atment (eg the same

2007/ 127801P US2007/ 067421 56, fi nanc ment t

of - ' pat IO GogR s pety hp bRl s BB g By enedBrAE 02
vendop_ of 1RO, Qibj@aWIdiRSe béenikgbiedlas béhy S-mif@ted vaith aﬁiohﬁl‘ virus (eg,
care-giver, for a s rV|ce 0 treatnent rovided to a patient. FO{]
exanpl e, A1eptitis{ andfar HfV) ancywho may P%W'Efﬁg%"e ahye “%gﬂe‘lfig‘g thether
out conme ofyjds @ﬁﬁ;@&@lwﬂ%@bhmﬂllv@ﬁa@a& t@, determ ne whether to
5continue, discontinue, enroll an individual in an insurance pl an or
program e.g., a health insurance or life insurance plan or program
EXAMPLES ARl ?ﬁ@ﬂﬁ Satal $HpRetbRy, TRrefdrbhcBPdrE heleBy indERblalcd b

m ni mal set of gene transcripts associated with chronic HCV infection
in clteni capfesappndleir ensiratiss.i gﬁhgcqggg%qopﬂ@t Heernsesenicapplieadion 6pntwlt a set
(e-g.. signatunfe§ehls it BB ditRERhisidl BRGnIRAln MRYeIH Hdfe geNeS
to monitor and cCorrelate wth treatment out cones, d determne if
the anti - \amcmipaamg diapwngsfant/he Q5 Eriphenbalew.i ﬁth@h&n@w dlieate Aed

expr essi on I

ol ear ance a,ld\ﬁégl ?ofqﬁé f'&gpﬁ{oﬁ w1ﬁlbggﬁja %%grgrgﬁ?én%gérgﬁﬁhh}gérl g:{ﬁwgr}grs, d from
sanpl es frthmalhemJthy and HCV 155ubj ects identi f| ed a robust,
statistically significant set of 258 genes (a signature set)
associated with HCV infection (5% fal se discovery rate). A subset of

expr@8si on changes in HCV i DESCREUIIHY OFRBAWINGSOf fairly |arge
nmagni tude (2-fg and RNGY

t hat have previ O@dgﬁéjaﬁnégﬂa&d &ﬁﬁlg%getgg‘ggéa‘fed Hbﬁghgds}tlsgg‘ﬁ%}?%ﬁal
response. (Fedi)amHdyy/ mfwtadgaawmmﬂmu%mwto’nthmxﬁég)@r aphechoxoniedsi on of
t hese 20genes ed to ng t . i

ubj ect s 1 ndi EXFPag? PREE Cctssot s R s SRR 988 e g
led to a m&ﬂiilﬁﬂtt@sﬁleeaggeﬁlasa@msaoiﬂ@delpJ asma viral Ioad (e g., in

subj ects dosed ed l,eve

intefferon-s nsff&%g‘a‘ggﬁe@ (3&@5011 tﬁt%tgfg }J%Iﬁ friop bBT“beSH S'éf‘uar‘?eﬁldew Y50

dosi ng WeneNaskave abed (I8G)And B raNbRnGe @lasih OV RNATIS®EI0 I E, 3@&% hout
bei ng bound by theor i.t appears that |nh|q1§| tion of NSS/ﬁhA - 950
may rest ofAR g PG rmﬁvgcedtspwpwl% leyep{dax dt vy wrs-fossdp fes,

and bl ock sﬁhﬁﬁmgﬁgxﬁﬁcaﬁ%ﬁe@ﬁ@hﬁhe gubﬁfn%@yxﬁr@sm ndved oriteIsés REIG: 3B

signaling and transcription o which activate intrinsic

ant i - vi r ashayesfsusiained levele pithe Fﬁﬁ%ﬂﬂ(ﬁdﬁ ethapeedgespprdgrs (letirmesihas siip sgre
Further, oy RnREIbGY&ShLe ¥ &) 14 EFRESE shOwPhRRfBi G RALAREBCRT HCV RNA,



10t o establish potential correlations with treatnment outcones.
Exanple 1: Materials and Met hods The studies presented herein
i ncl uded four panel s, each of six healthy subjects, adm nistered

pl acebo, 450 or 750 g8h, or 1250 ng gl 2h VX-950 for 5 da

f our 15pané?"§g‘5‘f7h§l§%‘1 ects with HCV adnjnistered pl acebopfgp%ﬂ%?%%n
subj ects), 450 (ten subjects) q8h, or 350 Vvx-950 (ei ght subjects)
'gq8h, or 1250 ng (ten subjects) gl 2h for 14 days. RNA Isol ation:

Peri pheral whole blood (2.5 m) was coll ected pre-dose and on day-5
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750 nmg dose group. Only 5 of 28 subjects who received VX-950 had not

recei ved i Or. At q;ialp n e%EioHCV The subj ect denographics are shown in
Tabl e 1. Denogr aphi cs: ng Oh (n=10) 812 47 78.5
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20 acute hepatitis and chronic liver disease, including cirrhosis and liver cancer. HCV is one

of the viruses (A, B, C, D, and E), which together account for the vast majority of cases
of viral hepatitis. HCV is an enveloped RNA virus in the flaviviridae family which
appears to have a narrow host range. Humans and chimpanzees are the only known
species susceptible to infection, with both species developing similar disease. An

25 important feature of the virus is the relative mutability of its genome, which may be
related to its high propensity (80%) of inducing chronic infection.

The incubation period of HCV infection before the onset of clinical symptoms

ranges from 15 to 150 days. In acute infections, the most common symptoms are fatigue

and jaundice; however, the majority of cases (between 60% and 70%), even those that
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develop chronic infection, are asymptomatic. Other symptoms of HCV infection include:
dark urine, abdominal pain, loss of appetite, and nausea.

About 80% of newly infected patients progress to develop chronic infection.
Cirrhosis develops in about 10% to 20% of persons with chronic infection, and liver
cancer develops in 1% to 5% of persons with chronic infection over a period of 20 to 30
years. Most patients suffering from liver cancer who do not have hepatitis B virus
infection have evidence of HCV infection. Hepatitis C also exacerbates the severity of
underlying liver disease when it coexists with other hepatic conditions. In particular,
liver disease progresses more rapidly among persons with alcoholic liver disease and
HCYV infection.

B cells, monocytes, and dendritic cells take up HCV particles, and degradation of
the particles releases viral proteins and dsRNA that activate gene expression in peripheral
blood cells. Clearance of plasma HCV RNA and elimination of virus particles can result
in normalization of the signature set. Persistence of differential expression, and lack of
normalization, of the 258-gene signature set correlates with the presence of HCV RNA,
e.g., 2-3 logs of plasma HCV RNA.

Diagnosis: Diagnostic tests for HCV are used to prevent infection through
screening of donor blood and plasma, to establish the clinical diagnosis and to make
better decisions regarding medical management of a patient. Diagnostic tests
commercially available today are based on enzyme immunosorbant assays (EIA) for the
detection of HCV specific antibodies. EIAs can detect more than 95% of chronically
infected patients but can detect only 50% to 70% of acute infections.

A recombinant immunoblot assay (RIBA) that identifies antibodies which react
with individual HCV antigens can be used as a supplemental test for confirmation of a
positive EIA result.

Testing for HCV RNA by amplification methods (e.g., polymerase chain reaction
(PCR) or branched DNA assay) can also be utilized for confirmation of serological
results as well as for assessing the effectiveness of antiviral therapy. A positive resuit
indicates the presence of active infection and a potential for spread of the infection and

or/the development of chronic liver disease.



Exanpl e 3: VX-950 Treatnent Reduces 1107 Viral Loads The HCV viral

| oads in HCV infected subjects were exam ned in each of the groups
described in Exanple 2. As shown in FIG 1, subjects on placebo had
no significant chan e |n viral |oad (open circles), 0
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alpha, IFN-beta, IFN-omega, IFN-tau) and type II (IFN-gamma) according to their
15 cellular origin, inducing agents and antigenic and functional properties. Interferons affect

the expression of a number of genes following interaction with specific high-affinity
plasma membrane receptors. The products of these genes either singly or coordinately
mediate the antiviral, growth inhibitory or imrpunoregulatory activities attributed to IFN.
A feature common to most of not all IFN-sensitive genes is the presence of a DNA

20 element which constitutes an IFN-responsive enhancer, usually present in the 5" upstream
region of the genes. This element, termed interferon-stimulated response element (ISRE)
binds a nuclear factor(s) translocated from the cytoplasm to the nucleus following IFN-
receptor-triggered signal transduction. The binding of these factors to the ISRE
represents the initiating event in stimulating RNA-polymerase-II- mediated transcription

25 from IFN-sensitive genes. Depending on the nature of the cells responding to IFN and
the genes involved, induced transcription may be prolonged or rapidly terminated. The
rapid termination of transcription is dependent in some cases on IFN-induced protein
synthesis and also involves factor binding to the ISRE. The ISGs are involved in
mediating the antiviral effect of IFN. 1SGs include genes that pertain to the functioning

30 of immune cells, including genes involved in antigen processing and presentation, T-cell
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activation, lymphocyte trafficking, and effector functions. The ISGs can enhance
immunity against viruses, e.g., HCV. Examples of ISGs are listed in Table 5.
Sustained expression of ISGs was seen in subjects who cleared plasma HCV
RNA. This can reflect restored intrinsic antiviral defenses and secretion of interferons,
5 and may be a sign of re-emergence of an effective immune response that is essential to
eliminate residual HCV infected hepatocytes. Expression of 1ISGs and other genes
associated with acquired immunity may be monitored to establish potential correlations
with, and to make predictions of, treatment outcomes. Further, gene or protein therapy
with an ISG (e.g., an ISG listed in Table 5), can be used alone or as part of an anti-viral
10 (e.g., anti-HCV) therapy, €.g., gene or protein therapy with an ISG can be used in
combination with an anti-viral agent, e.g., an HCV protease inhibitor, e.g., VX-950,

SCH-503034, or BILN-261 (ciluprevir).

Treatment of HCV

Antiviral drugs such as interferon taken alone or in combination with ribavirin,

15 can be used for the treatment of persons with chronic hepatitis C. Treatment with
interferon (or pegylated interferon) (e.g., interferon-alpha) alone is effective in about 10%
to 20% of patients. Interferon (or pegylated interferon) combined with ribavirin is
effective in about 30% to 50% of patients. Additional treatments include VX-950, either
alone or in combination with interferon (or pegylated interferon) and/or ribavarin, ar

20 another anti-viral or immunomodulatory agent.

There is no vaccine against HCV. Research is in progress but the high mutability
of the HCV genome complicates vaccine development.

The inventions described herein can be used as part of the evaluation of a subject
with HCV and/or in the selection of a suitable treatment regimen, e.g., VX-950 alone or

25 in combination with another agent, or another therapy (e.g., another monotherapy or
combination therapy) described herein. For example, the methods and reagents described
herein can be used to select a treatment regimen for a subject, e.g., a subject that has been

identified as being an enhanced responder or non-enhanced responder.
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VX-950

VX-950 is highly insoluble in water. VX-950 may be prepared by methods

known to those skilled in the art (see, e.g., International Applications WO 02/18369 and

10 WO 2005/123076; U.S. App. No. 11/147,524 (filed June 8, 2005)). VX-950 can be
formulated into tablets, as described in U.S. App. Nos. 60/764,654 (filed February 2,
2006), 60/784,427 (filed March 20, 2006), 60/784,428 (filed March 20, 2006),
60/784,275 (filed March 20, 2006), 11/687,716 (filed March 10, 2007), 11/687,779 (filed
March 19, 2007), PCT App. No. PCT/US2007/061456 (filed February 1, 2007).

15 Inhibition of NS3/4A by VX-950 can restore IFN signaling and block viral
replication in hepatocytes and cleavage of TRIF/CARDIF, thereby restoring IRF3 and

RIG-1 signaling and transcription of ISGs that can activéte intrinsic anti-viral defenses,

including production of IFNJ, in hepatocytes.

Treatment with VX-950

20 VX-950 Monotherapy: Dosage levels of from about 0.01 to about 100 mg/kg
body weight per day, preferably from about 10 to about 100 mg/kg body weight per day
of VX-950 are useful for the prevention and treatment of HCV mediated disease. In

some embodiments, dosage levels from about 0.4 to about 10 g/day, for example from
about 1 to about 4 g/day, preferably from about 2 to about 3.5 g/day, per person (based on
25 the average size of a person calculated at about 70 kg) are included. Typically, the

pharmaceutical compositions of, and according to, this invention will be administered
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about 2.25 g or about 2.5 g a day. For example, a does of about 450 mg, 750 mg, or 1250
mg can be administered to a subject three times a day. A dose of 1250 mg can be given

10 twice daily. For example, a dose of about 2.25 g/day of amorphous VX-950 can be
administered to a patient, e.g., about 750 mg administered three times a day. Such a dose
can be administered, e.g., as three 250 mg doses three times a day or as two 375 mg doses
three times a day. In some embodiments, the 250 mg dose is in an about 700 mg tablet.
In some embodiments, the 375 mg dose is in an about 800 mg tablet. As another

15 example, a dose of about 2.5 g/day of amorphous VX-950 can be administered to a
patient, e.g., about 1250 mg administered two times a day. As another example, about 1
g to about 2 g of amorphous VX-950 a day can be administered to a patient, ¢.g., about
1.35 g of amorphous VX-950 can be administered to a patient, e.g., about 450 mg
administered three times a day. The dose of amorphous VX-950 can be administered

20  e.g., as a spray dried dispersion or as a tablet (e.g., a tablet that comprises VX-950, e.g.,
in a spray dried dispersion).

In some embodiments, the solid (e.g., spray dried) dispersions of VX-950
described herein contain at least about 50%, at least about 55%, at least about 60%, at
least about 65%, at least about 70%, at least about 75%, at least about 80%, at least about

25 85% or greater of VX-950 (e.g., amorphous VX-950). Because these dispersions can
include greater amounts of VX-950 for a given amount of a dispersion (e.g., a greater
percent by weight of VX-950), for the same amount by weight of solid dispersion, a
greater amount of VX-950 can be incorporated into a pharmaceutical composition,
thereby increasing the load of the active ingredient in that composition. As a result, a

30 subject receiving VX-950 can take fewer doses of VX-950 and yet intake the same

amount of drug. For example, to receive a dose of 750 mg of VX-950, a subject can take
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Transport él(olw administration of a larger dose of VX-950 to a subject in a fixed total dose of a

5 pharmaceutical composition {e.g., a tablet of a standard size may contain a larger

percentage (and thereby dose) of amorphous VX-950). Conversely, the increased load of
amorphous VX-950 can allow a fixed dose amount of amorphous to be administered to a
subject in a small total dose of a pharmaceutical composition {e.g., a standard dose of
amorphous VX-950 can be administered in a smaller tablet).

10 In some embodiments, the amorphous VX-950 is not 100% potent or pure (e.g.,
the potency or purity is at least about 90%, at least about 92%, at least about 93%, at least
about 94%, at least about 95%, at least about 96%, at least about 97%, at least about 98%,
or at least about 99% potent), in which case the doses described above refer to the
amount of potent or pure VX-950 administered to a patient rather than the total amount of

15 VX-950. These doses can be administered to a patient as a monotherapy and/or as part of
a combination therapy, e.g., as described further below.

Such administration can be used as a chronic or acute therapy. The amount of
active ingredient that may be combined with the carrier materials to produce a single
dosage form will vary depending upon the subject treated and the particular mode of

20 administration. A typical preparation will contain from about 5% to about 95% active
compound (w/w). Preferably, such preparations contain from about 20% to about 80%,
from about 25% to about 70%, from about 30% to about 60% active compound.

When the compositions or methods of this disclosure involve a combination of
VX-950 and one or more additional therapeutic or prophylactic agents, both the

25 compound and the additional agent should be present at dosage levels of between about
10 to 100%, and more preferably between about 10 to 80% of the dosage normally
administered in a monotherapy regimen.

Upon improvement of a patient's condition, a maintenance dose of a compound,
composition or combination of this disclosure may be administered, if necessary. |

30 Subsequently, the dosage or frequency of administration, or both, may be reduced, e.g., to

about 1/2 or 1/4 or less of the dosage or frequency of administration, as a function of the
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5 It should also be understood that a specific dosage and treatment regimen for any
particular patient will depend upon a variety of factors, including the activity of the
specific compound employed, the age, body weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, influence of any previous therapies
undergone by the subject, and the judgment of the treating physician and the severity of

10 the particular disease being treated. The amount of active ingredients will also depend
upon the particular described compound and the presence or absence and the nature of the

additional anti-viral agent in the composition.

Combination Therapy
15 More than one therapeutic agent can be used to treat HCV.

In some embodiments, two or more agents to treat HCV can be started at the same
time or within 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14 or more days of each other, or
optionally, can be administered sequentially. In combination therapy, the course of the
first and second agents can be the same, can overlap but be different, or can be

20 sequential, e.g., the course of the first agent is given and then a course of the second
agent is given. In a preferred embodiment, therapeutic levels of both agents are present
for at least a portion of the therapy.

In some embodiments, a protease inhibitor, e.g., VX-950, is administered to a
subject and ISG (e.g., one or more of the ISGs described herein) expression is measured.

25 In some embodiments, ISG expression is measured prior {o, or within about 1, 2, 3, 4, or
5, days of the commencement of, administration of the protease inhibitor (first time
point) and/or at least 1, 2, 3, 4, 5, or more days after the first time point or at least 7, 8, 9,
10, 11, 12, 13, 14 or more days after the commencement of the protease inhibitor, and
optionally at another time point. If ISG expression is measured at more than one time

30 point, the levels of ISG expression can be compared. For example, if ISG levels are

sustained at the two time points, the subject can be classified as an enhanced responder; if
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10 the first therapy. For example, the second therapy can be administered at a dose and for a
duration previously known for that therapy (e.g., peg-interferon or ribavarin).

Examples of agents that can be used to treat HCV infection, alone or in
combination therapies (e.g., with another agent described therein or with VX-950), are
described in International Publication WO 02/18369. The combinations specifically

15 recited therein can be combined with methods described herein. The methods and
reagents described herein can be used to select a treatment regimen (e.g., a combination
therapy) for a subject, €.g., a subject that has been identified as being an enhanced

responder or non-enhanced responder.

20 VX-950 Combination Therapy: VX-950 can optionally be administered with
another component comprising an additional agent, e.g., selected from an
immunomodulatory agent; an antiviral agent; an inhibitor of HCV protease; an inhibitor
of another target in the HCV life cycle; an inhibitor of internal ribosome entry; a broad-
spectrum viral inhibitor; a cytochrome P-450 inhibitor(s); or combinations thereof.

25 Accordingly, in another embodiment, this invention provides a method
comprising administering any form of VX-950, any solid dispersion, or any composition
according to this invention, a CYP inhibitor, and another anti-viral agent, preferably an
anti-HCV agent. Such anti-viral agents include, but are not limited to,
immunomodulatory agents, such as a-, 3-, and y-interferons, pegylated derivatized

30 interferon-o. compounds, and thymosin; other anti-viral agents, such as ribavirin,

amantadine, and telbivudine; other inhibitors of hepatitis C proteases (NS2-NS3
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derivatives thereof, and including, but not limited to VX-497, VX-148, and/or VX-944),
or combinations of any of the above.

A preferred combination therapy comprises a formulation of amorphous VX-950
described herein and interferon-a, e.g., pegylated derivatized interferon-a. (e.g.,

10 pegylated interferon-alpha-2a; e.g., PEGASYS®, e.g., at its standard dose). For example,
a dose (e.g., as described above) of amorphous VX-950, e.g., about 2 g to about 3 g (e.g.,
2.5g,2.25g(e.g., 750 mg three times a day)), e.g., in the form of a tablet described
herein can be administered three times a day and pegylated interferon-alpha-2a can be
administered at a standard dose, e.g., 180 ug once weekly by subcutanecous

15 administration, e.g., for 48 or 52 weeks. As another example, VX-950 can be
administered with both pegylated interferon-alpha-2 and ribavirin. For example, about 2
g to about 3 g (e.g., about 2.5 g, about 2.25 g (e.g., 750 mg three times a day)) of
amorphous VX-950 in the form of a tablet described herein, can be administered three
times a day in combination with 180 pg of pegylated interferon-alpha-2a (e.g.,

20 PEGASY S®) once a week and ribavirin (e.g., COPEGUS®; (1-beta-D-ribofuranosyl-1H-
1,2, 4-triazole-3-carboxamide, available from ICN Pharmaceuticals, Inc., Costa Mesa,
CA; described in the Merck Index, entry 83635, Twelfth Edition) at 1000-1200 mg/day,
e.g., for 48 or 52 weeks, for genotype 1 p'atients, or in combination with 180 ug of
pegylated interferon-alpha-2a once a week plus ribavirin at 800 mg/day for patients with

25 genotype 2 or 3 hepatitis C.

Other agents that can be used in combination with VX-950 include those
described in various published U.S. Patent Applications. These publications provide
additional teachings of compounds and methods that could be used in combination with
VX-950 in the methods of this invention, particularly for the treatment of hepatitis, It is

30 contemplated that any such methods and compositions may be used in combination with

the methods and compositions of the present invention. For brevity, the disclosure the
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20050187192; 20050187165; 20050049220; and US20050222236.

Additional examples of agents include, but are not limited to, ALBUFERON™
(albumin-Interferon alpha) available from Human Genome Sciences; PEG-INTRON®
(peginterferon alfa-2b, available from Schering Corporation, Kenilworth, NJ); INTRON-

10 A®, (VIRAFERON®, interferon alfa-2b available from Schering Corporation,
Kenilworth, NJ); REBETROL® (Schering Corporation, Kenilworth, NJ}; COPEGUS®
(Hoffmann-La Roche, Nutley, NJ); PEGASYS® (peginterferon alfa-2a available
Hoffmann-La Roche, Nutley, NJ); ROFERON® (recombinant interferon alfa-2a
available from Hoffmann-La Roche, Nutley, NJ); BEREFOR® (interferon alfa 2

15 available from Boehringer Ingelheim Pharmaceutical, Inc., Ridgefield, CT);
SUMIFERON® (a purified blend of natural alpha interferons such as Sumiferon
available from Sumitomo, Japan); WELLFERON® (interferon alpha n! available from
Glaxo Wellcome Ltd., Great Britain); ALFERON® (a mixture of natural alpha
iterferons made by Interferon Sciences, and available from Purdue Frederick Co., CT);

20 o-interferon; natural alpha interferon 2a; natural alpha interferon 2b; pegylated alpha
interferon 2a or 2b; consensus alpha interferon (Amgen, Inc., Newbury Park, CA);
REBETRON® (Schering Plough, Interferon-alpha 2B + Ribavirin}; pegylated interferon
alpha (Reddy, K.R. et al. "Efficacy and Safety of Pegylated (40-kd) Interferon alpha-2a
Compared with Interferon alpha-2a in Noncirrthotic Patients with Chronic Hepatitis C

25 (Hepatology, 33, pp. 433-438 (2001); consensus interferon (INFERGEN®)(Kao, J.H., et
al., "Efficacy of Consensus Interferon in the Treatment of Chronic Hepatitis" J.
Gastroenterol. Hepatol. 15, pp. 1418-1423 (2000); lymphoblastoid or "natural”
interferon; interferon tau (Clayette, P. et al., "IFN-tau, A New Interferon Type I with
Antiretroviral activity” Pathol. Biol. (Paris) 47, pp. 553-559 (1999); interleukin-2 (Davis,

30 G.L. et al., "Future Options for the Management of Hepatitis C." Seminars in Liver
Disease, 19, pp. 103-112 (1999); Interleukin-6 (Davis et al. "Future Options for the
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| Management of Hepatitis C." Seminars in Liver Disease 19, pp. 103-112 (1999);
interleukin-12 (Davis, G.L. et al., "Future Options for the Management of Hepatitis C."
Seminars in Liver Disease, 19, pp. 103-112 (1999); and compounds that enhance the
development of type 1 helper T cell response (Davis et al., "Future Options for the
5 Management of Hepatitis C." Seminars in Liver Disease, 19, pp. 103-112 (1999)). Also
included are compounds that stimulate the synthesis of interferon in cells (Tazulakhova,
E.B. et al., "Russian Experience in Screening, analysis, and Clinical Application of Novel
Interferon Inducers” J. Interferon Cytokine Res., 21 pp. 65-73) including, but are not
limited to, double stranded RNA, alone or in combination with tobramycin, and
10 Imiquimod (3M Pharmaceuticals; Sauder, D.N. "Immunomodulatory and Pharmacologic
Properties of Imiquimod"” J. Am. Acad. Dermatol., 43 pp. S6-11 (2000). In addition,
known protease inhibitors (e.g., HCV protease inhibitors) can be tested for suitability
with the methods described herein.
Each agent may be formulated in separate dosage forms. Alternatively, to
15 decrease the number of dosage forms administered to a patient, each agent may be
formulated together in any combination. For example, the VX-950 may be formulated in
one dosage form and any additional agents may be formulated together or in another
dosage form. VX-950 can be dosed, for example, before, after, or during the dosage of
the additional agent.
20 A method according to this invention may also comprise the step of administering
a cytochrome P450 monooxygenase (CYP) inhibitor. CYP inhibitors may be useful in
increasing liver concentrations and/or increasing blood levels of compounds (e.g., VX-
950) that are inhibited by CYP.
The advantages of improving the pharmacokinetics of a drug (e.g., by
25 administering a CYP inhibitor) are well accepted in the art. By administering a CYP
inhibitor, this invention provides for decreased metabolism of the protease inhibitor, VX-
050. The pharmacokinetics of the protease inhibitor are thereby improved. The
advantages of improving the pharmacokinetics of a drug are well accepted in the art.
Such improvement may lead to increased blood levels of the protease inhibitor. More

30 importantly for HCV therapies, the improvement may lead to increased concentrations of

the protease inhibitor in the liver.
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In a method of this invention, the amount of CYP inhibitor administered is

sufficient to increase the blood levels of the VX-950 as compared to the blood levels of
this protease inhibitor in the absence of a CYP inhibitor. Advantageously, in a method of
this invention, an even further lower dose of protease inhibitor may be therefore used

5 (relative to administration of a pfotease inhibitor alone).

Accordingly, another embodiment of this invention provides a method for
increasing blood levels or increasing liver concentrations of VX-950 in a patient
receiving VX-950 comprising administering to the patient a therapeutically effective
amount of VX-950 and a cytochrome P450 monooxygenase inhibitor.

10 In addition to treating patients infected with hepatitis C, the methods of this
invention may be used to prevent a patient from becoming infected with hepatitis C, e.g.,
a patient who may undergo a blood transfusion. Accordingly, one embodiment of this
invention provides a method for preventing a hepatitis C virus infection in a patient {(e.g.,
prophylactic treatment) comprising administering to the patient a) a formulation of VX-

15 950 or any composition according to this invention; and optionally, b) a cytochrome P450
monooxygenase inhibitor.

As would be realized by skilled practitioners, if a method of this invention is
being used to treat a patient prophylactically, and that patient becomes infected with
hepatitis C virus, the method may then treat the infection. Therefore, one embodiment of

20 this invention provides VX-950 or any composition according to this invention and
optionally, a cytochrome P450 monooxygenase inhibitor, wherein the inhibitors of the
combination are in therapeutically effective amounts for treating or preventing a hepatitis
C infection in a patient.

If an embodiment of this invention involves a CYP inhibitor, any CYP inhibitor

25 that improves the pharmacokinetics of VX-950 may be used in a method of this
invention. These CYP inhibitors include, but are not limited to, ritonavir (International
Application WO 94/14436), ketoconazole, troleandomycin, 4-methyl pyrazole,
cyclosporin, clomethiazole, cimetidine, itraconazole, fluconazole, miconazole,
fluvoxamine, fluoxetine, nefazodone, sertraline, indinavir, nelfinavir, amprenavir,

30 fosamprenavir, saquinavir, lopinavir, delavirdine, erythromycin, VX-944, and VX-497.

Preferred CYP inhibitors include ritonavir, ketoconazole, troleandomycin, 4-methyl
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15
VX-497 is an IMPDH inhibitor. A combination of VX-497, pegylated interferon-
o (IFN-a), and ribavirin is currently in clinical development for treating HCV (W,
Markland et al., (2000) Antimicrobial & Antiviral Chemotherapy, 44, p. 859; U.S. Pat.
No. 6,541,496).
20 The structure of VX-497 is as follows:
GHs i

H 0

JL 0

INontenane
N
N

VX-497

Methods for measuring the ability of a compound to inhibit cytochrome P450

monooxygenase activity are known (see U.S. Pat. No. 6,037,157 and Yun, et al. (1993)
25 Drug Metabolism & Disposition, vol. 21, pp. 403-407).

A CYP inhibitor employed in this invention may be an inhibitor of only one
isozyme or more than one isozyme. If the CYP inhibitor inhibits more than one isozyme,
the inhibitor may nevertheless inhibit one isozyme more selectively than another
isozyme. Any such CYP inhibitors may be used in 2 method of this invention.

30 In a method of this invention, the CYP inhibitor may be administered together
with a formulation of VX-950 or any composition according to this invention in the same

dosage form or in separate dosage forms.
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Cent audn, B&040 is administered first, the CYP inhibitor should be administered before VX-950 is

substantially metabolized and/or excreted (e.g., within the half-life of VX-950).

10 Nucleic Acid and Protein Analysis

The genes (or their encoded polypeptides) of a signature set described herein can
be used in the diagnosis of HCV, and/or in predicting the treatment outcome of a subject
with HCV. Further, the levels of one or more (or all) genes (or encoded polypeptide) of
the signature can be used to select a treatment regimen, select dosages of a given

15 treatment, and/or select the duration of a treatment regimen. For example, the levels of
an ISG at two or more time points (e.g., prior to treatment or within 1, 2, 3, 4, or 5 days
of starting treatment and at another time(s), ¢.g., at least 1, 2, 3, 4, 5, or more days after
the first time pointor 7, §, 9, 10, 11, 12, 13, 14 or more days after the start of treatment)
can be used to predict a subject’s response to a given therapy (e.g., VX-950). As another

20 example, the pattern or levels of expression of a plurality of genes (e.g., an ISG(s)) can
correlate with a given treatment regimen or outcome prediction.

Numerous methods for detecting expression of a gene (e.g., a nucleic acid and/or
encoded protein of one or more genes of the signature set described herein) (e.g., an
ISG), and for detecting the levels of expression, are available to the skilled artisan. The

25 methods include hybridization-based methods for nucleic acid detection {e.g., PCR or
Northern blot), and antibody-based methods for protein detection (e.g., Western blot,
radioimmunoassay (RIA), or ELISA).

The expression levels of a gene of the signature set can be determined using
nucleic acid or hybridization or amplification techniques known in the art (e.g., using

30 PCR or Northern biot). The expression levels in a sample (e.g., from a subject with
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gene(s) of the signature set described herein, can be used in a method described herein.

Altered expression of a nucleic acid and/or encoded protein of the signature set described

herein can be used to evaluate a sample, e.g., a sample from a subject, e.g., to predict the

subject’s response to treatment (¢.g., treatment with VX-950).

Arrays can have many addresses, e.g., locatable sites, on a substrate. The featured

arrays can be configured in a variety of formats, non-limiting examples of which are

described below. The substrate can be opaque, translucent, or transparent. The addresses

can be distributed, on the substrate in one dimension, e.g., a linear array; in two
dimensions, e.g., a planar array; or in three dimensions, e.2., a three dimensional array.
The solid substrate may be of any convenient shape or form, ¢.g., square, rectangular,

ovoid, or circular.

Arrays can be fabricated by a variety of methods, ¢.g., photolithographic methods

(see, e.g., U.S. Pat. Nos. 5,143,854, 5,510,270, and 5,527,681), mechanical methods

(e.g., directed-flow methods as described in U.S. Pat. No. 5,384,261), pin based methods

(e.g., as described in U.S. Pat. No. 5,288,514), and bead based techniques (e.g., as
described in PCT US/93/04145).

The capture probe can be a single-stranded nucleic acid, a double-stranded nucleic

acid (e.g., which is denatured prior to or during hybridization), or a nucleic acid having a

single-stranded region and a double-stranded region. Preferably, the capture probe is

single-stranded. The capture probe can be selected by a variety of criteria, and preferably
1s designed by a computer program with optimization parameters. The capture probe can

be selected to hybridize to a sequence rich (e.g., non-homopolymeric) region of the gene.

The Ty, of the capture probe can be optimized by prudent selection of the
complementarity region and length. Ideally, the Ty, of all capture probes on the array is

similar, e.g., within 20, 10, 5, 3, or 2°C of one another.
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labels include fluorescent labels, e.g., red-fluorescent dye Cy5 (Amersham) or green-
fluorescent dye Cy3 (Amersham), and chemiluminescent labels, e.g., as described in U.S.
Pat. No. 4,277,437. Alternatively, the nucleic acid can be labeled with biotin, and

15 detected after hybridization with labeled streptavidin, e.g., streptavidin-phycoerythrin

{Molecular Probes).

The labeled nucleic acid can be contacted to the array. In addition, a control
nucleic acid or a reference nucleic acid can be contacted to the same array. The control
nucleic acid or reference nucleic acid can be labeled with a label other than the sample

20 nucleic acid, e.g., one with a different emission maximum. Labeled nucleic acids can be
contacted to an array under hybridization conditions. The array can be washed, and then
imaged to detect fluorescence at each address of the array. The levels of expression in the
control and sample nucleic acids can be compared relative to each other or to a reference
value.

25 The expression level of a polypeptide encoded by a gene of the signature set can
be determined using an antibody specific for the polypeptide (e.g., using a Western blot
or an ELISA). The polypeptide levels in a sample (e.g., from a subject with hepatitis C)
can be quantitatively or qualitatively compared to the levels in a reference or control
(e.g., the levels in a healthy subject).

30 Moreover, the expression levels of multiple proteins, such as a plurality of the

gene transcripts of the signature set provided herein, can be rapidly determined in parallel
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A
antibody screening was formed by spotting proteins onto polyvinylidene difluoride
(PVDF) (Lueking et al. (1999) Anal. Biochem. 270:103-111). See also, e.g., Mendoza ef

10 al. (1999). Biotechniques 27:778-788; MacBeath and Schreiber (2000) Science 289:1760-
1763; and De Wildt et al. (2000) Nature Biotech. 18:989-994, These art-known methods
and others can be used to generate an array of antibodies for detecting the abundance of
polypeptides (e.g., encoded by gene transcripts of the signature set) in a sample. The
sample can be labeled, e.g., biotinylated, for subsequent detection with streptavidin

15 coupled to a fluorescent label. The array can then be scanned to measure binding at each
address. The amount of binding in a sample can be compared to the amount of binding in
a control or reference.

The nucleic acid and polypeptide arrays of the invention can be used in wide
varicty of applications. For example, the arrays can be used to analyze a sample from a

20 subject (e.g., peripheral blood or tissue from a liver biopsy). The sample is compared to
data obtained previously, e.g., known clinical specimens, other patient samples, a healthy
(non-infected) control, or data obtained from a cohort of subjects. Further, the arrays can
be used to characterize a cell culture sample, ¢.g., to determine a cellular state after
varying a parameter, e.g., dosing a patient with an anti-HCV therapy, e.g., VX-950.

25 The expression data can be stored in a database, e.g., a relational database such as
a SQL database (e.g., Oracle or Sybase database environments). The database can have
multiple tables. For example, raw expression data can be stored in one table, wherein
each column corresponds to a gene (e.g., a gene transcript of the signature) being
assayed, e.g., an address or an array, and each row corresponds to a sample. A separate

30 table can store identifiers and sample information, e.g., the batch number of the array

used, date, and other quality control information.
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particular HCV therapy. Statistical similarity to a particular reference (e.g., to a reference
10 for a risk-associated cohort) or a normal cohort can be used to provide an assessment
(e.g., a prediction of treatment outcome) to a subject, e.g., a subject who has been
diagnosed with HCV.
Subjects suitable for treatment can also be evaluated for expression and/or activity
of a gene transcript of the signature set. Subjects can be identified as suitable for
15 treatment (e.g., with VX-950 dosing), if the expression and/or activity for a particular
gene transcript is elevated relative to a reference, e.g., reference value, e.g., a reference
value associated with normal.
Subjects who are being administered an agent described herein (e.g., VX-950) or
other treatment can be evaluated as described for expression and/or activity of a gene(s)
20 described herein. The subject can be evaluated at multiple times, e.g., at multiple times
during a course of therapy, e.g., during a therapeutic regimen, and/or prior to
commencement of the regimen. Treatment of the subject can be modified depending on
how the subject is responding to the therapy. For example, a change in a gene’s
expression or activity (e.g., normalization of the signature) can be indicative of
25 responsiveness.
Particular effects mediated by an agent may show a difference (e.g., relative to an
untreated subject, control subject, or other reference) that is statistically significant (e.g.,
P value < 0.05 or 0.02). Statistical significance can be determined by any art known
method. Exemplary statistical tests include: the Students T-test, Mann Whitney U non-
30 parametric test, and Wilcoxon non-parametric statistical test. Some statistically

significant relationships have a P value of less than 0.05 or 0.02.
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hybridization, electrophoresis, and so forth), sequencing, enzyme-based techniques, and
combinations thereof. For example, hybridization of sample nucleic acids to nucleic acid

10 microarrays can be used to evaluate sequences in an mRNA population and to evaluate
genetic polymorphisms. Other hybridization based techniques include sequence specific
primer binding (e.g., PCR or LCR); Southern analysis of DNA, e.g., genomic DNA;
Northern analysis of RNA, e.g., mRNA; fluorescent probe based techniques (see, ¢.g.,
Beaudet et a/. (2001) Genome Res. 11(4):600-608); and allele specific amplification.

15 Enzymatic techniques include restriction enzyme digestion; sequencing; and single base
extension (SBE). These and other tec'hniques are well known to those skilled in the art.

Electrophoretic techniques include capillary electrophoresis and Single-Strand
Conformation Polymorphism (SSCP) detection (see, e.g., Myers et al. (1985) Nature
313:495-8 and Ganguly (2002) Hum Mutat. 19(4):334-42). Other biophysical methods

20 include denaturing high pressure liquid chromatography (DHPLC).

In one embodiment, allele specific amplification technology that depends on
selective PCR amplification may be used to obtain genetic information. Oligonucleotides
used as primers for specific amplification may carry the mutation of interest in the center
of the molecule (so that amplification depends on differential hybridization) (Gibbs et al.

25 (1989) Nuci. Acids Res. 17:2437-2448) or at the extreme 3' end of one primer where,
under appropriate conditions, mismatch can prevent, or reduce polymerase extension
(Prossner (1993) Tibtech 11:238). In addition, it is possible to introduce a restriction site
in the region of the mutation to create cleavage-based detection (Gasparini et al. (1992)
Mol. Cell Probes 6:1). In another embodiment, amplification can be performed using

30 Taq ligase for amplification (Barany (1991) Proc. Natl. Acad. Sci US4 88:189). In such

cases, ligation will occur only if there is a perfect match at the 3' end of the 5' sequence
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10 5,130,238; 5,409, 818 and 5,554,517); rolling circle amplification (RCA; U.S. Pat, Nos.
5,854,033 and 6,143,495) and strand displacement amplification (SDA; U.S. Pat. Nos.
5,455,166 and 5,624,825). Amplification methods can be used in combination with other
techniques.

Other enzymatic techniques include sequencing using polymerases, e.g., DNA

15 polymerases and variations thereof such as single base extension technology. See, e.g.,
U.S. Pat. Nos. 6,294,336; 6,013,431; and 5,952,174.

Fluorescence based detection can also be used to detect nucleic acid
polymorphisms. For example, different termuinator ddNTPs can be labeled with different
fluorescent dyes. A primer can be annealed near or immediately adjacent to a

20 polymorphism, and the nucleotide at the polymorphic site can be detected by the type
(e.g., “color”) of the fluorescent dye that is incorporated.

Hybridization to microarrays can also be used to detect polymorphisms, including
SNPs. For example, a set of different oligonucleotides, with the polymorphic nucleotide
at varying positions with the oligonucleotides can be positioned on a nucleic acid array.

25 The extent of hybridization as a function of position and hybridization to oligonucleotides
specific for the other allele can be used to determine whether a particular polymorphism
is present. See, e.g., U.S. Pat. No. 6,066,454.

In one implementation, hybridization probes can include one or more additional
mismatches to destabilize duplex formation and sensitize the assay. The mismatch may

30 be directly adjacent to the query position, or within 10, 7, 5, 4, 3, or 2 nucleotides of the

query position. Hybridization probes can also be selected to have a particular T, €.g.,
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One or more of the gene transcripts of the transcriptional signature described

herein can be used as a component of a kit or as a reagent, e.g., a diagnostic kit or
diagnostic reagent. For example, a nucleic acid (or its complement) (e.g., an
oligonucleotide, e.g., probe) corresponding to one or more of the genes described herein
15 (or one or more signature sets described herein) can be a member of a nucleic acid array
against which a sample (e.g., from a subject, e.g., a subject being evaluated for HCV
infection) is hybridized to determine the level of gene expression. For example, a
signature set described herein can be present on an array for a TAQMAN® gene
expression assay (Applied Biosystems) (e.g., a custom TAQMAN® assay), e.g., for use
20 in a 384-well plate format, e.g., using standard protocols. The diagnostic evaluation of a
subject’s sample (e.g., peripheral blood) can be performed, e.g., in a doctor’s office,
hospital laboratory, or contract laboratory.
The nucleic acid can contain the full length gene transcript (or its complement), or
a fragment of the transcript (or its complement) {(e.g., an oligonucleotide, e.g., probe) that
25 allows for it to specifically bind to the nucleic acid complement (or the nucleic acid) in
the sample under selected hybridization conditions. The level can then be compared to a
control or reference value. The control or reference value can be part of the kit, or
alternatively, the kit can contain the world wide web address on which reference
information is located. Alternatively, nucleic acid (or its complement) corresponding to

30 one or more of the genes described herein can be provided as a reagent (e.g., diagnostic
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detectable label and hybridized with nucleic acid from a sample. The level of
hybridization can then be compared to a reference value. The reference value can be

5 provided with the reagent, or alternatively, the reagent can contain a world wide web
address for a site on which reference information is located.

Likewise, the polypeptide corresponding to a gene described herein can be used
as a reagent or as a component of a kit. The polypeptide can be the full length
polypeptide or a fragment thercof that allows for it to specifically bind to an antibody or a

10 ligand (e.g., receptor ligand or binding partner or fragment thereof) that is specific for the
protein from which the fragment derives, or otherwise atlow specific identification of the
protein. In another embodiment, antibodies (including intact and/or full iength
immunoglobulins of types IgA, 1gG (e.g., IgG1, 1gG2, 1gG3, 1gG4), IgE, IgD, IgM (as
well as subtypes thereof) and antibody fragments, e.g., single chain antibodies, Fab

15 fragments, F(ab")2 fragments, Fd fragments, Fv fragments, and dAb fragments) specific
for one or more polypeptides encoded by gene transcripts can be a reagent or component
of a kit for the detection of the polypeptide. For example, a sample can be contacted with
the antibody under conditions that allow for binding of the antibody to its antigen and the
presence and/or amount of binding are then detected (e.g., by ELISA). Any of the kits

20 can optionally include instructions for its use {e.g., how to use the kit to predict a
treatment outcome or to select a treatment regimen, etc.) or can contain a world wide web
address to a link where instructions are provided. The reagents may also be supplied with
instructions for their use (e.g., how to use the reagents to predict a treatment outcome or
to select a treatment regimen, etc.) or a world wide web address to a link where

25 instructions are provided.

As an example, the patterns of expression of a plurality of the genes (e.g., a
signature set) described herein in a sample from a subject can be compared with the
patterns of expression of the same genes from references, e.g., enhanced responders or
non-enhanced responders for a particular therapy (e.g., VX-950 dosing), or non-infected

30 subjects. From the comparison, a prediction can be made, e.g., if the subject’s sample

has the same or similar pattern of expression of the gene transcripts as the enhanced



Hypot heti cal Protein Fl1j 22635 -- -- 230012 _at FLJ34790 Hypot heti cal
Protein F1j 34790 211074 _at FOLR1 Fol ate Receptor 1 (Adult) ///

Fol ate Receptor 1 (Adult) Receptor Medi ated Endocytosis ffl Folic
Acid Transport Rece&tor Activity /// Folic Acid Bindin [/ Re;e_}ptor
Activity /MORYIME3Nci d Bi ndi ng” Menbrane Fraction /// It égPa7eg
Pl asnma Menmbrane /// Membrane WO 20071127801PCT/ US2007/ 067421 73
Affymetrix probeset ID Gene Synbol Gene Description GO Biol ogical
Process GO W ol ecul ar Function GO Cel | ul ar Conponent 209189 at FOS
V- Fos Fbj mdponde, Ontediotar o iva mdie it on eudgeneilHdsolegmndmeall ketha ghvati on

(11 Regul atlon, Qondha kb ShrEL BT E R STREAS Sl bo RLBLRby bhd
skilled in the art based upon knowledge of the art, and can optionally include statistical
methods. _

5 The kits and reagents can be used, for example, to diagnose HCV, predict the
treatment outcome of a subject with HCV (e.g., if the subject is administered a particular
therapy), select a freatment regimen (e.g., 2 monotherapy or combination therapy), select

dosages of a given treatment, and/or select the duration of a treatment regimen.

Additional Uses

10 In one method, information about the subject’s gene expression ievels, e.g., the
result of evaluating a signature set described herein (e.g., a signature set of HCV
infection), is provided (e.g., communicated, e.g., clectronically communicated) to a third
party, e.g., a hospital, clinic, a government entity, reimbursing party or insurance
company (e.g., a life insurance company). For example, choice of medical procedure,

15 payment for a medical procedure, payment by a reimbursing party, or cost for a service or
insurance can be function of the information. E.g., the third party receives the
information, makes a determination based at least in part on the information, and
optionally communicates the information or makes a choice of procedure, payment, level
of payment, coverage, etc. based on the information.

20 In one embodiment, a premium for insurance (e.g., life or medical) is evaluated as
a function of information about one or more gene expression levels, e.g., a signature set
described herein, e.g., a signature set of HCV infection. For example, premiums can be
increased (e.g., by a certain percentage) if the genes of a signature set described herein
are differentially expressed between an insured candidate (or a candidate seeking

25 insurance coverage) and a reference value (e.g., a non-HCV infected person). As another
example, premiums can be decreased if levels of an ISG(s) are sustained (as described
herein) after treatment with a viral protease inhibitor (e.g., VX-950) in the an HCV-
infected insured candidate or an HCV-infected candidate seeking insurance coverage.
Premiums can also be scaled depending on gene expression levels, e.g., the result of

30 evaluating a signature set described herein (e.g., a signature set of HCV infection). For
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set described herein (e.g., a signature set of HCV infection), can be used, e.g., in an
underwriting process for life insurance. The information can be incorporated into a
profile about a subject. Other information in the profile can include, for example, date of

10 birth, gender, marital status, banking information, credit information, children, and so
forth. An insurance policy can be recommended as a function of the information on gene
expression levels, e.g., the result of evaluating a signature set described herein (e.g., a
signature set of HCV infection), along with one or more other items of information in the
profile. An insurance premium or risk assessment can also be evaluated as function of

15 the signature set information. In one implementation, points are assigned on the basis of
being an enhanced or non-enhanced responder.

In one embodiment, information about gene expression levels, e.g., the result of
evaluating a signature set described herein (e.g., a signature set of HCV infection), is
analyzed by a function that determines whether to authorize the transfer of funds to pay

20 for a service or treatment provided to a subject (or make another decision referred to
herein). For example, the results of analyzing a signature set described herein may
indicate that a subject is a non-enhanced responder, suggesting that a longer treatment
course is needed, thereby triggering an outcome that indicates or causes authorization to
pay for a service or treatment (e.g., a longer duration of anti-HCV therapy, e.g., VX-950

25 therapy) provided to a subject. For example, an entity, e.g., a hospital, care giver,
government entity, or an insurance company or other entity which pays for, or reimburses
medical expenses, can use the outcome of a method described herein to determine
whether a party, e.g., a party other than the subject patient, will pay for services (e.g., a
particular monotherapy or combination therapy, and/or a certain duration of therapy) or

30 treatment provided to the patient. For example, a first entity, e.g., an insurance company,

can use the outcome of a method described herein to determine whether to provide
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Li gase, Moglitich@ficnBptovided to a patient. For example, a first entity, e.g., an insurance
compary, can use the outcome of a method described herein to determine whether to
5 continue, discontinue, enroll an individual in an insurance plan or program, ¢.g., a health

insurance or life insurance plan or program.

EXAMPLES
Experiments were performed, in part, to identify a minimal set of gene transcripts
associated with chronic FHICV infection in clinical samples, establish a baseline gene

10 expression data set (e.g., signature set) in the peripheral blood that may include genes to
monitor and correlate with treatment outcomes, and determine if the anti-viral activity of
VX-950 results in changes in gene expression in the peripheral blood cells coincident
with viral clearance in plasma.

A comparison of baseline peripheral blood samples from healthy and HCV

15 subjects identified a robust, statistically significant set of 258 genes (a signature set)
associated with HCV infection (5% false discovery rate). A subset of expression changes
in HCV infected patients were of fairly large magnitude (2-fold to 5-fold) and reflected
the regulation of genes that have previously been shown to be associated with host
antiviral response. Following dosing with VX-950 for 14 days, the expression of these

20 genes tended to normalize towards levels seen in healthy subjects, indicating that VX-950
normalized the signature set, and led to a median 4.4-log drop in HCV plasma viral load
(e.g., in subjects dosed with 750 mg VX-950). Sustained levels of interferon-snsitive
genes (ISGs) in peripheral blood during VX-950 dosing were associated with an
enhanced antiviral response.

25 Without being bound by theory, it appears that inhibition of NS3/4A by VX-950
may restore IFN signaling, block viral replication in hepatocytes, and block cleavage of
TRIF/CARDIF, thereby restoring IRF3 & RIG-1 signaling and transcription of ISGs
which activate intrinsic anti-viral defenses, including production of IFNJ, in hepatocytes.
Further, it is believed, with respect to plasma clearance of HCV RNA, that B-cells,

30 monocytes, and dendritic cells may take up and degrade HCV particles, and degradation
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10 to establish potential correlations with treatment outcomes.

Example 1: Materials and Methods

The studies presented herein included four panels, each of six healthy subjects,

administered placebo, 450 q8h, or 750 q8h, or 1250 mg q12h VX-950 for 5 days and four
15 panels of subjects with HHCV administered placebo (six subjects), 450 (ten subjects) q8h,
or 750 VX-950 (eight subjects) q8h, or 1250 mg (ten subjects) q12h for 14 days.

RNA Isolation: Peripheral whole blood (2.5 ml) was collected pre-dose and on
day-5 from healthy subjects and pre-dose, day-7, -14 and at follow-up from HCV
subjects. Total RNA was isolated using standard using PAXGENE BLOOD RNAT™

20 tubes and protocols {Qiagen). Globin transcripts were reduced using the
GLOBINCLEAR™ Human Globin mRNA Removal Kit (Ambion).

Transcriptional Analysis: Transcriptional analyses were performed using

Affymetrix U133 v2.0 gene arrays after globin reduction. RNA was prepared using
standard protocols and hybridized to Affymetrix Human Genome U133 plus 2.0 arrays.

25 Data Analysis: Data was processed using Bioconductor, a software, primarily
based on R programming language for the analysis and comprehension of genomic data
(Bioconductor.org). The data was preprocessed using GCRMA package in
Bioconductor, which normalizes at the probe level using the GC content of probes in
normalization with RMA (robust multi-array).

30 Statistically significant differentially expressed genes were identified using SAM
algorithm (Significance Analysis of Microarrays) with a false discovery rate of 5%.
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10 with VX-950 at1250mg ql12h. Subject demographics were comparable among groups,

except that there were more females in the 750 mg dose group. Only 5 of 28 subjects
who received VX-950 had not received prior therapy for HCV. The subject
demographics are shown in Table 1. '

15 Table 1: Subject Demographics:

piacebo 450 mgaBh 7S50 mggBh 1250 mg ¢lzh

{n=6) {n=10) {n=8} {n=10}
Maleffemaie 3/3 5iz 35 B2
Median age {yn) 83 47 52 44
Median wi {kg} 77.2 78.5 75.0 70.0
Treatment-naive 2 1 1 3
25 Median
HCV RNA (log,.)* g8.28 8.45 8.13 6.48
Mean
HCV RNA (log,o)* 6.28 6.54 8.18 6.46
30 *: HCV RNA levels were determined by the COBAS AmphPrep/COBAS

TAQMAN™ HCV Test (Roche Molecular Diagnostics).

Example 3: VX-950 Treatment Reduces HCV Viral Loads

The HCV viral loads in HCV infected subjects were examined in each of the

groups described in Example 2. As shown in FIG. 1, subjects on placebo had no
significant change in viral load (open circles), while all VX-950 dosed subjects had a >2-
log initial drop in viral load. All dose groups showed a steep decline of RNA levels in the
first 2-3 days. After the initial steep decline over the 3 days, a slower rate of RNA
decline was observed in the 750 mg dose group {diamonds), but the median HCV RNA
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infection. This signature set consists of 258 genes associated with chronic HCV infection
(FDR< 5%). The signature set of 258 was identified at baseline, i.¢., before the onset of
VX-950 dosing. Further, on dosing with VX-950, the expression levels in the HCV-
infected patients resolved towards healthy levels, as described in Example 5.

The full list of 258 genes, including the Affymetrix probeset ID, gene symbol,
gene description, GO (gene ontology) biological process, GL molecular function, and GL

cellular component, is provided in Table 2.
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Binding Protein | /// Regulation | Activity /// Dna Nucileus
(C/Ebp), Beta Of Binding // Dna
Transcription, | Binding
Dna-
Dependent fif
Transcription
From Rna
Polymerase li
Promoter f/f
Acute-Phase
Response i/
Inflammatory
Response /if
Immune
Response
205212_s_at CENTBA1 Centaurin, Beta | Intracellular Phospholipase C -
1 Signaling Activity /i Gtpase
Cascade /f/ Activator Activity /i/
Regulation Of | Metal lon Binding ///
Gtpase Zinc [on Binding
Activity //f
Signal
Transduction
205212_s_at CENTB1 Centaurin, Beta Intracellutar Phospholipase C —
1 Signaling Activity //f Gtpase
Cascade /// Activator Activity /if
Regulation Metal lon Binding ///
Of Gtpase Zinc lon Binding
Activity //
Signal
Transduction
234562_x_at CKLFSF8 | Chemokine-Like | Chemotaxis | Cytokine Activity Extracellular
Factor fli Sensory Space ilf
Superfamily 8 Perception Membrane //f
Integral To
Membrane
206207_at CLC Charcot-Leyden | Phospholipid | Lysophospholipase | —-
Crystal Profein Metabolism Activity /// Serine
/! Charcot- i Esterase Activity ///
Leyden Crystal Development | Sugar Binding
Protein i Lipid fHydrolase Activity
Catabolism
fit
Antirmicrobial
Hurnoral
Response
(Sensu
Vertebrata)




LI LRAS Leukocyte | mrunogl obul i nLi ke Receptor,

Donai n) ,

pro beset
Mol ecul ar
| nduced TnfWEaty

Rna Pol ynerase 1i

Rna Pol ynerase 1i
Activity Nucl eus 220036_s_a

Menber s

Funct i

:

| D Gene Synbol

t LMBRIL

Subfamly A (Wth Tm

Pro

WO 2007/ 127801PCMJS2007/ 067421 81 Affynetrix
Gene Description GO Biol ogi cal
n GO Cel | ul ar 200704_at LI TAF Li popoly | de-
P8 anscri ption /// I?ggul ation O Tr anggﬁi%ﬁmﬂ(ﬁ?ﬁgom
Promoter /// Positive Regulation Ot-
Ki nase/ Nf Kappab Cascade /// Regulation O Transcription,
Transcription Factor Activity /// Signal
Li b Regi on 1 Honol og

cess @O

Kappab
DnaDependent
Transducer

( IVbuse) - Li leo, Raacantor Aot - 22022 i (W1l P | o H —
. Affymetix, | . Gehe'. [ R o:fsiéfr?‘g?rf;éﬁ.—%m" : -jk/_‘z‘ﬁgﬁfednﬁhﬂﬁhcfo‘n?’ H‘.’@d'd}'éﬁdaﬁ :
Kinase 2 Frale@hn | Adhbp-# wee at i-on / rot e n Am nocoenmnt .
Aut ophosphoryl-at fon. /] Am:no Acid:-Phosphorylation fVJ/ ... .-
Prot ei n A9A0.A6] GREERES SrbiBy i | (Ofrsyose TPHIpet fiTravspgten sior] | Nudeus 7
: Rnsc yioplasm
Aut ophosphor yl at fon Prqugii Ser i el PHEEDR( pe IEHEXE REVINTY v e
Protei n Phosphat ase | nHithyol Or  AcClt bepénkidht 4/ Plotelnl Phigtbda
Syndrome) Complex Assembly /// | Acetyltransferase
Signal Transduction Activity //f Signal
/Il Homeostasis /if Transducer Activity ///
Transcription #/ Protein Binding //f Zinc
Regulation Cf lon Binding //
Transcription, Dna- Transferase Activity //f
Dependent /f/ Metal ion Binding ///
Regulation Of Protein Binding //f
Transcription /f Transcription Cofactor
Signal Transduction Activity /i Transcription
i Regulation Of Coactivator Activity ///
Transcription Protein Binding //
Transcription Goactivator
Activity
212180_at CRKL | V-Crk Protein Amino Acid Protein-Tyrosine Kinase | —-
Sarcoma Phosphorylation /if Activity //f Sh3/Sh2
Virus Ct10 Cell Motility /#/ Adaptor Activity /f/
Oncogene Intracellular Signaling | Protein Binding /// Signal
Homolog Cascade /// Jnk Transducer Activity
{Avian)-Like Cascade /// Ras
Protein Signal
Transduction /lf
Intracellular Signaling
Cascade
214743 at | CUTLA Cut-Like 1, Negative Regulation Transcription Factor Nucleus
Ccaat Of Transcription From | Activity /// Rna
Displacement | Rna Polymerase li Polymerase [i
Protein Promoter #f Transcription Factor
(Drosophila) Transcription /i Activity //f Dna Binding
Development i/
Regulation Of
Transcription, Dna-
Dependent //f
Development //f
Regulation Of
Transcription From
Rna Polymerase li
Promoter




Binding /// Atp Binding /// Nucleotide Binding I/l Protein Kinase
Activity 11l Protein-Tyrosine Kinase Activity /// Atp Binding ///

Ki nase Activity /// Transferase Activity /// Protein Binding ///
Protein Serine/ Threoni ne Kinase Activity /// Protein Phosphatase

| nhi bi tor A¥P 24389/ Atp Binding Integral To anbranepqﬁpswﬁm%ﬁ?él
To Menbrane 226702_at LOC129607 FWpotﬁ%tical Protein Loci 29607 Dtdp
Bi osynthesis /// DttpBiosynthesis Thym dyl ate Ki nase Activity /// Atp
Binding Ill Kinase Activity -- 224990 _at LOC201895 Hypot heti cal

Protein Loc201895 -

Li pid Met !:sn1“a%acy{%;30°rch,L “8°51A£;ivi Yot SR e
- R BR N Rele) ’ Sl C Ceflidar -
10091689 PRI Rt i| colriane Support ba. oy Ata2024% TR
LOC92558 [Hypot-hetijcal. -Plotei n Loc9p558 . -- .= i RN B
214743_at CUTL1 | Cut-Like 1, Ccaat | Negative Regulation Nucleus
Displacement | Of Transcription Activity //f Rna '
Protein From Rna Polymerase li
{Drosophila) Polymerase li Transcription Factor
Promoter #f Activity //f Dna
Transcription /#/ Binding
Development /if
Regulation Of
Transcription, Dna-
Dependent //f
Development //f
Regulation Of
Transcription From
Rna Polymerase li
Promoter
209164_s_at | CYB561 | Cytochrome B- Electron Transport Cytochrome-B5 Integral To
561 Il Transport /if Reductase Activity | Plasma
Generation Of /i Iron lon Binding Membrane /1
Precursor /if Metal lon Binding | Integral To
Metabolites And Membrane
Energy
221903 s at CYLD { Cylindromatosis Ubiguitin- Cysteine-Type Cytoskeleton
{Turban Tumor Dependent Protein Endopeptidase
Syndrome) Catabolism f#/ Activity /if Ubiquitin
Ubiquitin Cycle f// Thiolesterase
Cell Cycle /it Activity fif Ubiquitin
Negative Regulation | Thiclesterase
Of Progression Activity I/
Through Cell Cycle | Peptidase Activity
I Ubiquitin- Hli Cysteine-Type
Dependent Protein Peptidase Activity
Catabolism N Hydrolase
Activity
200794 x_at | DAZAP2 | Daz Associated o - -
Protein 2
209782_s_at DBP D Site Of Transcription /// Dna Binding //f Rna | Nucleus
Albumin Regulation Of Polymerase i
Promoter Transcription From Transcription Factor
{Albumin D-Box} | Rna Polymerase li Activity
Binding Protein Promoter /ff
Rhythmic Process
fIif Regulation Of
Transcription, Dna-
Dependent

- Protein Binding 226640_at LOC221955 Kccrl 3L




WO 2007/ 127801PCT/ US2007/ 067421 82 Affynetri x|l probeset |ID CGene
Synbol Gene Description GO Biol ogical Process GO Mdl ecul ar Function
&0 Cel lul ar Conponent 204692 at LRCH4 Leuci ne-Ri ch Repeats And

Cal poni n Honol OgX %Ch) Donai n Contai ning 4 Nervous System Devel opnent
223552 _at MEREWIYEY ne Rich Repeat Containing 4 I nt ebfydyS2§lr6742
Menbrane 205859 _at LY86 Lynphocyte Antl gen 86 Apoptosis ///

I nfl ammat ory Response ffl Hunoral |nmmune Response /// Signal
Transduction /// Cell Proliferation /// |Inmune Response Si gnal

Tr ans ugeietiACt|l \debs/ [FEcasnac BRI ane | Go Biological ~ | GO Molecular Fuinction” | GO Cellilar -~
probesetiD f:Symbof [, 0 s o EPrecess.- ..o . 0w - .| Component:
224009_x_at | DHRS9 | Dehydrogenase/Reductase | Androgen Alcohol Dehydrogenase Microsome

(Sdr Family) Member 9 Metabolism 7/ Activity /if Retinol fif Integral
Progesterone Dehydrogenase Activity /i | To
Metabolism /# 9- 3-Alpha(17-Beta)- Endoplasmic |
Cis-Retinoic Acid Hydroxysteroid Reticulum
Biosynthesis /// Dehydrogenase (Nad+) Membrane
Metabolism #/ Activity /i Oxidoreductase | //
Epithelial Cell Activity /// Racemase And | Membrane
Differentiation /// Epimerase Activity //f i
Retinol Alcohol Dehydrogenase Microsome
Metabolism /// Activity /// Retinol il Integral
Androgen Dehydrogenase Activity /// | To
Metabolism /#/ 3-Alpha{17-Beta)- Endoplasmic
Epithelial Cell Hydroxysteroid Reticulum
‘Differentiation // Dehydrogenase {(Nad+) Membrane
Retinol Activity
Metabolism /if 8-
Cis-Retinoic Acid
Biosynthesis
208810_at DNAJBG6 | Dnaj (Hsp40) Homelog, Protein Felding /#/ | Heat Shock Protein -
Subfamily B, Member 6 Response To Binding /f Unfolded
Unfolded Protain Protein Binding
209188_x_at DRI Down-Regulator Of Negative Dna Binding #// Nucleus
Transcription 1, Regulation Of Transcription Corepressor
TbpBinding (Negative Transcription Activity /i Transcription
Cofactor 2) From Rna Factor Binding //f Dna
Polymerase i Binding
Promoter //f
Transcription ///
Reguiation Of
Transcription,
Dna-Dependent
225415_at DTX3L | Deltex 3-Like (Drosophila) | Protein Ubiquitin-Protein Ligase Ubiquitin
Ubiquitination Activity /i Zinc lon Binding | Ligase
/i Metal lon Binding Complex
208891_at BUSP6 | Dual Specificity Regulation Of Protein Serine/Threonine | Solubte
Phosphatase 6 Progression Phosphatase Activity /f/ Fraction £/
Through Cell Protein Tyrosine Cytoplasm
Cycle #if Phosphatase Activity ///
Inactivation Of Hydrolase Activity /if Map
Mapk Activity /#/ Kinase Phosphatase
Protein Amino Activity /f/ Phosphoprotein
Acid Phosphatase Activity //f
Dephosphorylation { Protein
i Protein Amino Tyrosine/Serine/Threonine
Acid Phosphatase Activity
Dephosphorylation
212830_at EGFLS | Egf-Like-Domain, Mulitiple — Structural Molecule Integral To
5 Activity /ff Calcium lon Membrane
Binding




226748 at LYSMD2 Lysm Putative Peptidoglycan- Binding, Domain
Containing 2 Cell Wall Catabolism 207922 s _at MAEA Macrophage
Eryt hrobl ast Attacher Apoptosis ffl Cell Adhesion /// Devel opnent
Menbrane Fraction /// Integral To Plasma Menbrane 204970 s_at MAFG
V- Maf  MuscUV8aWBHEE bt i ¢ Fi br osar coma_Oncogene Honol og B TERAYAY 7421
Transcription /// Regulation O Tr ansdt i ption, Dna-Dependent ///
Transcription From Rna Pol ynerase |Ii Pronoter Transcription Factor
Activity /// Dna Binding Chromatin /// Nucleus 228582 x at I\/ALATl
Met ast asi paesoC 4t gehiel LiggreAdenp caBobsieia - Tif mrevmﬂm@m\bn- G aiey
Rna) 2pTbsTt 18: - | NIKKRSD | REPSTPES i RASEY ke 2 +(IDF
/11" Regul pA2i49n*Git | GRS CEY! ine on P@an@eﬁymemmwmnd ’ch rfeﬂ°'f‘°hg
Pat hway ffl Positilve Regp;f Fon|OF Transcri pgc ZT§ Pdl yrer asé

l'i Pronoter /// Ngtch Sigegahdyng|Pat hway Acting On Single Donors

. With Incorporation Of
Molecular Oxygen,
Incorporation Of Two Atoms
Of Oxygen /ff
Oxidoreductase Activity,
Acting On Paired Donors,
With Incorporation Or
Reduction Of Molecular
Oxygen, 2-Oxoglutarate As
One Donor, And
Incorporation Of One
AtomEach Of Oxygen Into
Both Donors //f L-Ascorbic
Acid Binding /// Metal len
Binding //f Zine lon Binding

214805_at EIF4A1 | Eukaryotic Protein Nucleotide Binding #// Dna -
Translation | Biosynthesis Binding #// Rna Binding ///
Initiation Translation Initiation Factor
Factor 4A, Activity /// Protein Binding #f
Isoform 1 Atp Binding /// Atp-
Dependent Helicase Activity
Hf Hydrolase Activity ///

Nucleic Acid Binding #/
Helicase Activity

213579 _s_at | EP300 | E1A Binding | Response To Transcription Factor Activity | Nucleus ///
Protein Hypoxia // 11 Transcription Coactivator | Nucleus
P300 Regulation Of Activity /// Histone
Transcription, Dna- | Acetyltransferase Activity ///
Dependent [/ Protein C-Terminus Binding
Apoptosis /i Cell H Zinc lon Binding
Cycle /i Signal Transferase Activity /if
Transduction /ff Metal lon Binding /// Protein
Nervous System | Binding /#/ Transcription
Development /if Factor Binding /// Dna
Homeostasis /if Binding //f Transcription
Regulation Of Cofactor Activity ///
Transcription /i Transcription Coactivator
Transcription /ff Activity //f Protein Binding //
Regulation OFf Transcription Coactivator
Transcription Activity
229966_at EWSR1 | Ewing Transcription /f Nucleotide Binding /# Rna Nucleus
Sarcoma Regulation Cf Binding // Calmodulin
Breakpoint Transcription, Ona- | Binding // Zinc lon Binding
Region 1 Dependent fif Metal lon Binding /#f

Nucleic Acid Binding /// Rna
Binding /// Dna Binding /if
Transcription Factor Activity




Transcri ption Coactivator Activity /// Catalytic Activity /// Protein
Binding /// CanpResponse El enent Bi nding Protein Binding Nucleus ///

Nucl eus
Gene Synbol
Functi on co

WD 20071127801PCT/ US2007/ 067421 83 Affynetri x
cription GO Biol ogi cal

&PW}F?P‘ Conponent 232726

Process GO I\/p
t MAML3 Masterm n

(Drosophila) Transcription /// Regul atton O Transcri ption,
Dna- Dependent /// Notch Signaling Pathway /// Positive Regulation O

Transcription From Rna Pol ynerase i

Pronoter Transcription

pr obeset

éﬁ'ﬁgﬂ%ﬂﬁgﬂl

I D

Coact i vat pAmRgti VIt yGenicl ers 208788 Bsbei NAHIETBESNbrdpastenbul e{ GO Cellurar:
Associ at e PR &) 1 Imepl g hiPesesRiarh | BoBst a Ubi « ui ti n Qvcle /1] AUE |
Prot ei n B| 218206t M crEéSTUb JE=est¢Sf9$1 \/é‘wis’fﬂbnet ”/ 117 vy IVacuol é"dP?'ﬁism'C
y S
Organel | e] Menbrane ffl _\/a%‘ﬂ?%‘ 2 )Eﬁg?’"ﬁ 3}% (15 CRURS; 5@ i
Protein K nase Ki Tase Ki hase 5 Blosynthesm h’l Acetylglucosarnlnyl- 1 Golgi
Cell Cycle //f Signal | Proteoglycan 4-Alpha-N- Stack
Transduction //f Acetylglucosaminyitransferase | Membrane
Heparan Sulfate Activity //f N- NI Integral
Protecglycan Acetylglucosaminyl- To
Biosynthesis /i Proteoglycan 4-Beta- Membrane
Negative Glucuronosyltransferase i1 Integral
Regulation Of Activity /f Transferase Activity | To
Progression /Il N-Acetylglucosaminyl- Endoplasmic
Through Cell Cycle | Proteoglycan 4-Beta- Reticulum
Glucuronosyltransferase Membrane
Activity i
Endoplasmic
Reticulum //
Integral To
Membrane
i
Endoplasmic
Reticulum //
Golgi
Apparatus
224840 _at FKBP5 | Fk506 Protein Folding //f Peptidyl-Prolyl Cis-Trans Nucleus
Binding ProteinFolding Isomerase Activity //f Fk506
Protein 5 Binding //f Isomerase Activity
/il Unfolded Protein Binding /#/
Protein Binding /// Binding
218999_at FLJi1000 | Hypothetical | — - —
Protein
Fli11000
218035 _s_at | FLJ20273 { Rna-Binding | --- Nucleotide Binding /ff Nucleic | —-
Protein Acid Binding /// Rna Binding
219717 _at FLJ20280 | Hypothetical | --- -— -—
Protein
Flj20280
222751_at FLJ22313 | Hypothetical | Protein — --
Protein Madification
Flj22313
219359 at FLJ22635 | Hypothetical | - -— —
Protein
Flji22635
230012_at FLLJ34790 | Hypothetical | -— — -—
Protein
Fli34790
211074 _at FOLR1 Folate Receptor Mediated | Receptor Activity #if Folic Acid | Membrane
Receptor 1 Endocytosis /// Binding /// Receptor Activity /// | Fraction //
(Adult) 7/ Folic Acid Folic Acid Binding Integral To
Folate Transport Plasma
Receptor 1 Membrane
(Adult) i
Membrane




Mapkkk Cascade /// Protein Am no Acid Phosphorylation /// Apoptosis

ffl Response To Stress /// Activation O Jnk Activity /// 1nduction
O Apoptosis By Extracellular Signals Nucleotide Binding ffl
Magnesi um I ﬁkﬂg‘}sﬁlp ffl Protein Serinel/ Threonine Ki nager /ﬁ%()b%/dﬁ%h
1] NMap Kln nase Ki nase Activity.,t// Protein-Tyrosine nase
Activity /1/ Atp Binding /// Transferase Activity /// Protein Self
Binding /Il Protein Binding /// Protein Kinase Activity /// Kinase
Activity /// Metal lon Binding - 1552264 a at MAPK1 Mt agen-
Act i vat ed| Ppoeie] n |KiGeasel GrPr ot ei-n ﬁ%ﬁﬁ@'ckl d ‘Ph B7447F at | 3§°FF’W9’
| nduct i on| fobe?fb'gpt o3 f Yoo thERot ak 8T Respo*ngegt?" Stress 1Tl
Cycl e '] b e at T oRosdn bl 77 r{aa@ﬂqylﬁlonlmanamaaﬁidie@ﬂNuc R@lclde
Binding /f/ Proteijn Seri rmdr eoni 1§;glﬂatna@fe Act !?I @chnﬁl MapNKierrase
Activity {// Protagin-Tyr R a s BRI o/ nding ///
Ot ¢ | }
Transferase Activilty /7/ PR K| Bras e, Efse /Az.l.t EWQ “K pase
Activity [// Kinage Actipjity -- leﬁtﬁmmstorat I\/CP rane Co act or
Protein (|ICd46, Tragphobl ast- Lynphof Iatt n Reactive Antigen)
| mmune Regsponse //|/ Conpl enent Act [gn Dg aspi cal Pathway .///
| nnate | ne Response /| / Conpl erremuperﬁ&ttl ‘vati oh Receptor Aftivity
Pl asma Mepazsaset / /|/ Fédsae ejgfoalikelo Pl matwbtm:)rane Trarscriptiph a | Naggus
Menbr ane | WO 2007/ 12780 1jPeigeu2007) begrpaintion Bram - Ar A0S "pr pliESEr 1
HP: olymerase |[ inding
: Promoter /// Cell
Death /// Regulation
Of Transcription, Dna-
Dependent
200959 at FUS Fusion Immune Response Nucleotide Binding | Nucleus ///
(fnvolved In Hf Dna Binding //f Nucleus #/
T{12;16} In Rna Binding /// Membrane
Malignant Protein Binding ///
Liposarcoma) Zinc [on Binding //f
Metal lon Binding #//
Nucleic Acid
Binding /// Rna
Binding /// Tumor
Necrosis Factor
Receptor Binding
205483 s at G1P2 Interferon, Protein Modification Protein Binding Extracellular
Alpha-Inducible | /#f Immune Response Space #/
Protein (Clone It Cell-Cell Signaling Cytoplasm
Ifi-15K)
204415 _at G1P3 Interferon, Immune Response /if | -— Integral To
Alpha-Inducible | Response To Pest, Membrane
Protein (Clone Pathogen Or Parasite
Ifi-6-16) /if Inmune Response
212804_s_at | GAPVD1 | Gtpase -— - -
Activating
Protein And
Vps9 Domains
1 _
209604_s at | GATA3 | Gata Binding Transcription /#/ Transcription Factor | Nucleus
Protein 3 ‘| Regulation Of Activity /// Metal lon
Transcription, Dna- Binding /// Dna
Dependent //f Binding /if
Transcription From Transcription Factor
Rna Polymerase i Activity /ff Zinc lon
Promoter //f Defense Binding #/ Dna
Response //f Sensory | Binding
Perception Cf Sound
/{ Morphogenesis
235574_at GBP4 Guanylate Immune Response Gtpase Activity // —-

Binding Protein
4

Gtp Binding #/

Nucleotide Bindin




Synbol Description GO Biological Process GO Ml ecul ar Function GO

Cel I ul ar Conponent 225742_at NMDM4A Mdmd, Transfornmed 313 Cell Doubl e
M nute 4, P53 Binding Protein (Muse) Negative Regul ation O
Transcription From Rna Pol ynerase |Ii Pronoter /// Protej

pssenbly /MOAWSIEBY's /71 cell Prolitferation /// Negati.’@’efggé% 51 on
O Cell Proliferation /// Protein Ubiquitination /// Negative

Regul ation O Protein Catabolism/// GO To Gl Transition /// Protein

Stabilization Ubiquitin-Protein Ligase Activity IlIl Protein Binding
/1l Zinc lon Binding /// Metal lon Binding /// Zinc lon Binding
1 1 1 Li aaca Caonanl oy III_LIHC
Ubi qui ti Nt gase Ao e e 1| oo Elologic PES Nolechar 2 O T '
MVesoder m [DRsieleop e morNelispion 1| Frocoss - - D2 madon MAM M
d ucoanyllase: (Al pha- d lcosi-dase) - Carbohydratk Mt abol i sm
Cat abol i sjia%832e.@hn | 16AMA| Pliamatey ucs Figpidaabplem |/pit *?‘,‘ZVSF—W ol ase
Activity,| Hydrol yzi ng of 2£¥%osyl g Blfnds /| 8928 MRALE ugosi dase
Activity {1/ Catallytic Paddewd ty {// Hydrol ase| Aahith MiLgase/ / | Hydr ol asq
Activity,l Acting d ycoswit Bonds /// Catal yiddivitdctj vityllintegral To
t €l e in in AmRino Ao Lugleotide Binding ™ | Cytoplasm /#//
Merbr ane ?2%68—6“ 14 L%I%o?d_y po n%&%bgg&tigﬁ ﬁ’Ot VﬁlJlLétpase Activity #f | Heterotrimeric
Binding Signal Transduction Signal Transducer G-Protein
Protein (G it G-Protein Coupled | Activity //f Gtp Complex /i
Protein), Q Receptor Protein Binding /// Guanyl Plasma
Polypeptide Signaling Pathway /// | Nucleotide Binding Membrane
Phospholipase C
Activation /// Blood
Coagulation
220404 _at GPR97 | G Protein- Signal Transduction Receptor Activity /ff | Membrane i/
Coupled {1 Neuropeptide G-Protein Coupled Integral To
Receptor 97 Signaling Pathway /ff | Receptor Activity /// | Membrane //f
G-Protein Coupled Signal Transducer Integral To
Receptor Protein Activity Membrane
Signaling Pathway
211630_s_at GSS | Glutathione Amino Acid Nucleotide Binding |
Synthetase //f | Metabolism /i/ M Glutathione
Glutathione Glutathione Synthase Activity //f
Synthetase Biosynthesis /i/ Atp Binding /f
Response To Ligase Activity //
Oxidative Stress /ff Giutathione
Nervous System Synthase Activity
Development
204805 _s_at H1FX | H1 Histone Nucleosome Dna Binding // Dna | Nucleosome ///
Family, Assembly /if Binding Nucleus //f
Member X Chromosome Chromoscme /ff
Organization And Nucleosome
Biogenesis (Sensu
Eukaryota) fif
Nucleosome
Assembly
214500 _at H2AFY | H2A Histone Nucleosome Dna Binding /// Dna | Nucleosome ///
Family, Assembly i/ Binding Nucleus /if
Member Y Chromosome o Chromosome //f
Organization And Barr Bady //
Biogenesis (Sensu Nucleosome
Eukaryota} /If Dosage
Compensation /i
Nucleosome
Assembly




Myc14141

244716_x_at M3C23244 Hypot heti cal

- 221756_at MGCL17330 Hgf |

Gene /// Hgfl
Protein Myc23244 -

Gene

)

2007/ 127801PCT/ US2007/ 067421 85 Affymetnx probeset |D Gene Synbol

Gene Description GO Biological Process GO Ml ecul ar Funséi_’ﬁ 2%(6)
Cel | ul ar COMBNERE"925095 " x_at M3C520QQ Cxyorf1-Rel at ed DAy s Tz
201298 s_at >
“Aftymetrix_: | Gene | Gene Descripion | GO Biological .~ ~ | GO Molecufar "] GO Cellufar -
‘piobeset ID- | Symbol ' Process o T Fimction’: “| Cotnponent
201007 _at HADHB | Hydroxyacyl- Lipid Metabolism /f 3-Hydroxyacyl- Mitochondrial
Coenzyme A Fatty Acid Coa Membrane //f
Dehydrogenase/3- | Metabolism /ff Fatty Dehydrogenase Mitochondrion
Ketoacyi- Acid Beta-Oxidation | Activity #/f Acetyl-
Coenzyme A /i Fatty Acid Coa C-
Thiolase/Enoyl- Biosynthesis Acyltransferase
Coenzyme A Activity i/ Enoyl-
Hydratase Coa Hydratase
(Trifunctional Activity 1/
Protein), Beta Acyltransferase
Subunit Activity ///
Transferase
Activity /1! Acetyl-
Coa C-
Acyltransferase
Activity //f
Catalytic Activity
217937_s_at { HDAC7A | Histone Regulation Of Histone Histone
Deacetylase 7A Progression Through | Deacetylase Deacetylase
Cell Cycle /if Activity //f Complex i/
Transcription Transcription Nucleus //f
Regulation Of Factor Binding //f | Cytoplasm /#/
Transcription, Dna- Specific Nucleus
Dependent //f Transcriptional
Inflammatory Repressor
Response /ff Activity I/
Nervous System Hydrolase
Development /If Activity ///
Chrormatin Protein Binding
Modification /#/ B Cell
Differentiation /ff
Negative Regulation
Of Striated Muscle
Development /i/
Chromatin
Modification /#/ B Cell
Activation
219863_at HERCS5 | Hect Domainh And Regulation Of Cyclin | Ubiquitin-Protein | Intracellular
Rld 5 Dependent Protein Ligase Activity /// B
Kinase Activity /// Ligase Activity
Ubiquitin Cycle /ff
ProteinMaodification




MOBK1B Mbbl, Mos One Bi nder Kinase ActivatorlLi ke 1B (Yeast) -- Metal
lon Binding /// Zinc lon Binding 222555 _s_at MRPL44 M tochondri al

Ri bosonal Pr otei n L44 Rna Processing Doubl e-Stranded Rna Binding ///
Structural t O Ribosome /// Endonucl ease Act | V|

Ri bonucl ea‘§8 %’k&?{)l ty /// Hydrolase Activity /// Rnabéﬁ%m{'{l&ﬁz}
Nucl ease Activity Mtochondrion I// R Bonucl eoprot ei n Conpl ex ///
Intracellular 232724 _at NMS4AAG6A Menbrane- Spanning 4- Domai ns,

Subfam |y A Menber 6A Signal Transduction Receptor Activity Integral
To Menbrane 218773 s_at I\/SRBZ Met hi oni ne Sul f oxi de Reduct ase B2

ool <l
Protein Reg }né O R R T T e d swa ff-rvt TVES Bertlit?
Transcri pfp @ct yméat?l ViR ty;-* A ﬁ;ecels.on BI f qd@&ne:duct ade
Activity M tochonc ri-on: 216336. X at \/IT-lK_ Met al { ot h| onei n [LM - - -Copper
| on Bi ndi hg _/;/_/._-Cadm_u‘mrl on-:Bi.ndi ng|/+/ Metal| | on Bindi-njg 202086 " at
MX1 202814_s_at | HEXIM1 Hexamethylene - | Negative - Protein Binding #/ | Nucleus /#/
Bis-Acetamide Regulation Of Cyclin-Dependent | Cytoplasm
Inducibl1 Transcription Protein Kinase
From Rna Inhibiter Activity
Polymerase li Il Transcriptional
Promoter /// Repressor
Negative Activity /i Snrna
Regulation Of Binding
Cyclin
Dependent
Protein Kinase
Activity
204689 _at HHEX | Hematopeietically Regulation Of Transcription Nucleus fif Nucleus
Expressed Transcription, Factor Activity /ff
Homeobox Dna- Dna Binding /#/
Dependent i/ Transcription
Development /// | Factor Activity 1/
Antimicrobial Dna Binding
Humoral
Response
{Sensu
Vertebrata) /i
Development /f/
Regulation Of
Transcription
1558561_at HM13 | Histocompatibility — Protein Binding /// | Endoplasmic
(Minor) 13 Peptidase Activity | Reticulum //f
i D-Alanyl-D- Integral To
Alanine Membrane
Endopeptidase
Activity /if
Hydrolase Activity
200014_s_at | HNRPC | Heterogeneous Rna Splicing Nucleotide Heterogeneous
Nugclear Binding /// Rna Nuclear
Ribonucleoprotein Binding #/ Nucleic | Ribonucleoprotein
C(Cl/C2) it Acid Binding /f/ Complex /if
Heterogeneous Rna Binding Nucleus /i
Nuclear Ribonucleoprotein
Ribonucleoprotein Complex /f{
C (C1/C2) Nucleus
214918_at HNRPM | Heterogeneous -— Nucleotide Membrane Fraction
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Activity I
Transferase Activity
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Like Receptor,
Subfamily A (With
Tm Domain),
Member 4
215838_at LILRAS | Leukocyte — -— -
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Response To Kinase Activity /if Atp
Stress /f Cell Binding /f/
Cycle /i Signal Transferase Activity /If
Transduction /ff Protein Kinase Activity
Synaptic I Map Kinase Activity
Transmission /i Kinase Activity
211574 _s at MCP Membrane immune Response | Receptor Activity Plasma
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Gene Descrighi gyl ol ogi cal Process GO Ml ecul ar Funggy. Ebﬂﬁ%ﬁnzi
Cel | ul ar conponent 201433_s_at PTDSS1 gPhosphati dyl serine Synthase 1

Phosphati dyl seri ne Biosynthesis /// Phospholipid Biosynthesis
Transferase Activity Integral To Menbrane 200730 _s_at PTP4Al Protein

Tyrosi ne Phosphatase Type |va, Menber 1 Protein Am no Acid
Dephosphorylation /// Cell Cycle /// Devel opnent Pr otel n Tyr 03| ne

Phosphat afzmAell VIIT ycéde! | §5HE BtoRon’ 160 Bibisgkar | bet
Phosphat apereséest Dyl \syfptiobl asii ¢ Retji Reasbssm /1 ) : kEnis ~ at -
PTP4A2 Pr 3%2é?9ﬁ_><:[3}r ﬂ@cﬁ@O‘P F@‘%! aé‘?'éﬁ%‘é Type |va, Merrber 2 Plotein Am nd
1 + ad n At o T haot oo
Aci d Dephp 7?)729‘5’ Y Gk g Y HeSEe Flete Ay rpstat, rBinfn pratase
Activity ol ase Act givetriha 97 Phosphopr p#ehfier’h0Sphat ase
Activity [// Pr ot ein Tyr os?«ymt;nmhe)@phat ase Act | Bliding
east
222555 s at MRPL44 Mitochondrial Rna Double-Stranded Mitochondrion /#/
Ribosomal Processing Rna Binding /#f Ribonucleoprotein
Protein L44 Structural Complex /If
Constituent Of Intracellular
Ribosome //f
Endonuclease
Activity i/
Ribonuclease lii
Activity /f/
Hydrolase Activity
{{f Rna Binding /Hf
Nuclease Activity
232724 _at MS4ABA | Membrane- Signal Receptor Activity | Integral To
Spanning 4- Transduction Membrane
Domains,
Subfamily A,
Member 6A
218773_s_at MSRB2 Methionine Protein Repair | Protein- Mitochondrion
Sulfoxide Methionine-R-
Reductase B2 Oxide Reductase
Activity f//
Transcription
Factor Activity /#/
Zinc lon Binding
1lf Oxidoreductase
Activity
216336_x_at MT1K Metallothionein --- Copper lon -
™ Binding /#/
Cadmium [on
Binding /// Metal
lon Binding
202086_at MX1 Myxovirus Induction Of Nucleotide Cytoplasm
(Influenza Virus) | Apoptosis /f Binding //f Gtpase
Resistance 1, immune Activity #/ Gtp
Interferon- Response /// Binding //f Gtp
inducible Protein | Signal Binding /// Gtpase
P78 {(Mouse) it/ Transduction | Activity
Myxovirus flf Response
(Influenza Virus) | To Virus //
Resistance 1, Defense
Interferon- Response
Inducible Protein
P78 (Mouse)




Menbrane 205174 s _at QPCT G utam nyl - Pepti de Cycl otransferase
(G utam nyl Cyclase) Protein Mddification /// Proteolysis Peptidase
Pept i de

Activity /// Acyltransferase Activity /// Q utam nyl -

Cycl ot ransfigpagpndehd vity /// Transferase Activity 209p
RAB27A Rab27A, Menber Ras Oncogene Fagily Intracellular Protein

Transport

11 Smal |

G pase Medi ated Signal

067421

Transduction /// Protein

Transport Nucleotide Binding /// Gpase Activity /// Gp Binding

221808_at RAB9A Rab9A, Menber
Protein Transport /// Small

Ras Oncogene Family Intracellul ar

G pase Mediated Signal Transductlon ///

Transpor t [Adheth O €lcBre I TedEng OT T lwm@fwmcﬁ T Niebidr X R elluld
Activity {drbesetip - lélémlquﬁc ‘Oestigon St'ack /71 'Ly'sog&metiah/ | - Lat & denehosd e
202100_at| RALB-V-1Ral. -Si fi-anLeukieni-a Viral Oncogene Honol dg: B (Ras
R_E| at ed, (20{oPlat1 Ul MTEIRET [I\@kcﬁ}dus [Iﬁlﬁ&}@Réddbr@éﬂ/"’ Ok &oltie Bln@hs A Wulient 77
Signal Trjansducti ¢n ||| |Snukiza G [ResrensialViat #d | Bi Gpead AcTiitasd dutodidson
Nucl eotide Binding /// GYE“Bi ndilR§erseReee|se Bi r% d";gv
20071127801PCT/ USR007106 g3 | Aifynetrix probese
203360_s_at | MYCBP | C-Myc Transcription /#/ Transcription Nucleus /#
Binding Regulation OFf Coactivator Activity | Mitochondrion
Protein Transcription, Dna- /il Protein Binding Hll Cytoplasm /f
Dependent Nucleus //f
Cytoplasm
220319 s at { MYLIP | Myosin Cell Motility /// Nervous | Ubiquitin-Protein Ubiquitin
Regulatory System Development Ligase Activity /// Ligase
Light Chain | /i/ Protein Cytoskeletal Protein | Complex /i
Interacting Ubiquitination /#/ Binding #/ Zinc lon Cytoplasm 1/
Protein Ubiguitin Cycle #/ Binding /// Ligase Cytoskeleton /f/
ProteinUbiquitination Activity /if Metallon | Membrane f//
Binding /// Protein Intracellular
Binding /7 Ubiquitin-
Protein Ligase
Activity //f Binding
il Cytoskeletal
Protein Binding
1567013_at NFE2L2 | Nuclear Transcription /# Transcription Factor | Nucleus
Factor Regulation Of Activity /// Dna
(Erythroid- Transeription, Dna- Binding /// Serine-
Derived 2)- Dependent #/ Type
Like 2 Transcription From Endopeptidase
Rna Polymerase |i Inhibitor Activity
Promoter
203574 _at NFIL3 | Nuclear Regulation Of Dna Binding /// Dna | Nucleus /#/
Factor, Transcription, Dna- Binding /// Nucleus
Interlevkin 3 | Dependent // Transcription Factor
Regulated Transcription From Activity #/
Rna Polymerase i Transeription
Promoter /// Immune Corepressor Activity
Response
217830_s_at | NSFL1C | Nsfl1 (P97) | — Lipid Binding Nucleus /#
Cofactor Golgi Stack
(PA7)
222424 s at | NUCKS1 | Nuclear — Kinase Activity Nucleus
Casein
Kinase And
Cyclin-
Dependent
Kihase
Substrate 1




Gene Synbol GCene

Description GO Biol ogical Process GO Ml ecul ar

Function GO Cel | ul ar. Conponent 244674 _at RBM6 Rna Bi nding Mtif
Protein 6 Rna Processing Nucleotide Binding /// Dna Binding /// Rna

Bi ndi ng ///wiyuedRhesefici d Binding /// Rna Binding Nucl eusch/uk2007/067421
Intracellulae /// Nucleus 217775_s_at g2DH11 Reti nol Dehydrogenase 11

(Al -Trans And 9-
Phot or ecept or Mai

Cs) Metabolism/// Retinol Metabolism///
ntenance /// Visual Perception Retinol Dehydrogenase

Activity /// Oxidoreductase Activity Intracellular /// Endoplasmc

Reticulum/// Int

egral To Menbrane 229285 at RNASEL Ri bonucl ease L

(2", 5" - Jr@pkdnfdedny | [abae SyEtrHpat

Protein Aj,?rm?seAm

@ BiobdRRC N ACET HoldvlEr#udion C ) Cbguidr 7 |
éfyrﬁqlosphoryl at i onPrces  Pr otelfn‘ Am no Acid | Component

aani-na l(l nacaq. .-

Phosphory “‘9*-1'9
Activity / Tp
Activity,] Produci

piimes ﬁ%:;eégldewwg%g“%t . v.}}{ R ERRel Hon i Basd

ng 5,|-Didfbkpsgaho n&e&ﬂensmdllpo bsphatd on Binding /11

Nucl eoti dp Bindipg /// %ngﬁtﬂté’leh XKi r@%@lgm it %&Wa@@ ﬁ%ﬁe”’/\ct ivity
H (i
/1] Transferase Activilty 414_3&0@3@&15{? Ri osﬁﬁ)ﬁgg A
Catabolism // Polyphosphate
Calcium- Diphosphatase Activity //f
Mediated Metal lon Binding #/f
Signaling /f Diphosphoinositol-
Cyclic- Polyphosphate
Nucleotide- Diphosphatase Activity
Mediated
Signaling ///
Regulation Of
Rna Export From
Nucleus //f
Intracellular
Transport
204972_at | OAS2 | 2-5- Nucleobase, Rna Binding //f Atp Microsome fl/
Oligoadenylate Nucleoside, Binding/// Transferase Membrane
Synthetase 2, Nucieotide And Activity #/
69/71Kda Nucleic Acid Nucleotidyltransferase
Metabolism /#/ Activity /// Nucleic Acid
Immune Binding
Response
218400_at | OAS3 | 2'-5- Nucleobase, Rna Binding //f Atp Microsome
Oligoadenylate Nucleoside, Binding//f Transferase
Synthetase 3, Nucleotide And Activity 1/
100Kda Nucleic Acid Nucleotidyltransferase
Metabolism /// Activity #/f Nucleic Acid
Immune Binding
Response
205660_at | OASL | 2-5- Protein Dna Binding /f/ Double- Nucleolus /if
Oligoadenylate Modification //f Stranded Rna Binding /// | Cytoplasm
Synthetase-Like Immune Atp Binding ///
Response Transferase Activity //
Thyroid Hormecne
Receptor Binding #/
Nucleic Acid Binding #/
Rna Binding
201599_at OAT Ornithine Amino Acid Ornithine-Oxo-Acid Mitochondrial
Aminotransferase | Metabolism // Transaminase Activity /// | Matrix #/
(Gyrate Atrophy) Ornithine Transferase Activity /f/ Mitochondrion
Metabolism /#f Pyridoxal Phosphate i
Visual Perception | Binding /#/ Omithine- Mitochondrion
Oxo-Acid Transaminase
Activity #/ Transaminase
Activity




Protein 149 Proteolysis Il/ Protein Ubiquitination Ubiquitin-Protein
Li gase Activity /// Peptidase Activity MZinc lon Binding Ubiquitin
Li gase Conpl ex 224947 at RNF26 Ring Finger Protein 26 Protein

Ubi qui ti natyenedfabadi ti n-Protein Ligase Activity /// Zi perhSieBidigiing
/1l Metal lon Binding /// Zinc lon Bingding Ubiquitin Ligase Conpl ex
/1] Nucleus 219035 _s_at RNF34 Ring Finger Protein 34 Apoptosis ///
Protein Ubiquitination /// Uoiquitin Cycle Ubiquitin-Protein Ligase
Activity /// Zinc lon Binding /// Metal lon Binding Ubiquitin Ligase
Conmpl ex /// Nucleus /// Menbrane 211976 _at RPL35 Ri bosonal Protein
L35 Prot el ankeds Vit BaRl bGérel @a’sfﬁmaasyntmfesuﬁ»/&m:oﬁsl NOGOGelks
St ruct ur af eseesta thifembol

ﬁ’rqbﬁﬁ St'r uct'ur’ al Constitu éﬁ@?ﬂf?@ﬁeﬂff

Ri boson«e D |- noi gyede s ff g b o kt\(‘nm Ot nonl ol arnan D hnr\n Cnhnhrt
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2007/ 1278P1PCT/ US3007/ 0b@ukddyla®sl | Abdeymxdiint | )Pupﬁ@b@lﬂced)xndiza G=M®clﬁydrboﬁo
Repall’ /i Dna Base Lesion Dna N- Il Nucleus
Repair //f Base- | Glycosylase Activity ///
Excision Repair | Hydrolase Activity, Acting
/l{ Response Te | On Glycosyl Bonds ///

Dna Damage Lyase Activity /// Dna
Stimulus /// Dna | Binding /f/ Catalytic

Repair Activity /#// Dna-{Apurinic
Or Apyrimidinic Site)

Lyase Activity #// Purine-
Specific Oxidized Base
Lesion Dna N-Glycosylase
Activity //f Hydrolase
Activity /if Purine-Specific -
Oxidized Base Lesion Dna
N-Glycosylase Activity

207091_at PZRX7 | Purinergic lon Transport /// | Receptor Activity //f Afp- [ntegral To
Receptor P2X, | Signal Gated Cation Channel Plasma
Ligand-Gated | Transduction /#// | Activity /// lon Channel Membrane /I/
lon Channel, 7 | Transport /#/ Activity /i/ Atp Binding {1/ Membrane 1/
Transport Receptor Activity Integral To
Membrane

218809_at PANK2 | Pantothenate Coenzyme A Nucleotide Binding /// -—-

Kinase 2 Biosynthesis Pantothenate Kinase
(Hallervorden- Activity /if Atp Binding ///
Spatz Transferase Activity ///
Syndrome) Kinase Activity
223220 _s_at | PARP9 | Poly (Adp- Protein Amino Nad+ Adp- Nucleus ///
Ribose) Acid Adp- Ribosyltransferase Activity | Nucleus
Polymerase Ribosylation /#/
Family, Cell Migration

Member 9




Process GO Mol ecul ar Function GO

Cel I ul ar Conponent 213797_at RSAD2 Radi cal S- Adenosyl Methi oni ne
Domei n Containing 2 -- Catalytic Activity /// lron lon Binding --
210968_s_at wo Jgib7dset i cul on 4 Negative Regul ation O Appipmsiiobd7e5i S
Iy Negatlve Regul ation OF Axon Extensggon /// Regul ation O Apoptosis
/1] Apoptosis Protein Binding Nuclear Menbrane /// Endopl asm c
Reticulum/// Integral To Menbrane /// Integral To Endopl asm c

Reti cul um Menbrane /// Endopl asm ¢ Reticul um 222986 s _at SCOTI N
Scotin Positive Regulation O |-Kappab Ki nase/ Nf - Kappab Cascade

Gene Descripfion GO Biol ogi cal

Si gnal Tr fnseheaer  [AGEehd/ | [[oenlNDSERIS 2D 20 201 loicaBl b@hvldécubk r orre' - Goeliutar
Deri ved FhebbssefRec eﬁ}tﬂ@?' 1 | Process | Funtion | Gomponent *
203708 at PDE4B | Phosphodiesterase Slgnal Camp~Speciﬁc So[uble
4B, Camp-Specific Transduction Phosphodiesterase Fraction
(Phosphodiesterase Activity /// Hydrolase Insoluble
E4 Dunce Homolog, Activity /// Catalytic Fraction
Drosophila) Activity /i 3',5'-Cyclic-
Nucleotide
Phosphodiesterase
Activity
207668_x_at | PDIAG |{ Protein Disulfide Electron Protein Disulfide Endoplasmic
Isomerase Family A, | Transport /// Isomerase Activity //f | Reticulum
Member 6 Protein Folding | Electron Transporter
Activity /// Isomerase
Activity /// Protein
Disulfide Isomerase
Activity
202464 _s_at | PFKFB3 | 6-Phosphofructo-2- Fructose 2,6- Nucleotide Binding #f { -
KinasefFructose-2,6- | Bisphosphate Catalytic Activity //f 6-
Biphosphatase 3 Metabalism /if Phosphofructo-2-
‘ Fructose 2,6- Kinase Activity I/
Bisphosphate Fructose-2,6-
Metabolism /f Bisphosphate 2-
Metabolism Phosphatase Activity
i Atp Binding #//
Kinase Activity //f
Transferase Activity ///
Hydrolase Activity //f
6-Phosphofructo2-
Kinase Activity
218517_at PHF17 | Phd Finger Protein Regulation Of Protein Binding #/ MNucleus ///
17 Transcription, Zinc lon Binding /#/ Cytoplasm /f/
Dna-Dependent { Protein Binding // Nucleus #/
H! Apoptosis /ff | Protein Binding Cytoplasm
Response To
Stress I/
Negative
Regulation Of
Cell Growth /if
Apoptosis /I
Response To
Stress /ff
Negative
Regulation Of
Cell Growth
203278 s_at | PHF21A | Phd Finger Protein Reguiation Of Protein Binding /// -—
21A Transcription, Zinc lon Binding //
Dna-Dependent | Dna Binding ///
i Transcription | Helicase Activity //f
Metal lon Binding




Receptor Activity Menbrane 209206 _at SEC22L1 Sec22 Vesicle
Trafficking Protein-Like 1 (S. Cerevisiae) Er To Golgi Transport ///
Protein Transport /// Vesicle-Mdiated Transport /// Transport /// FEr
To Gol qi TraosheikiseEndopl asm ¢ Reticul um Menbrane /// @pk@koPh@siet
/1] Integral To Menbrane /// Endopl dsmyc Reticul um 201582 at SEC23B
Sec23 Honmolog B (S. Cerevisiae) Intracellular Protein Transport ///
Er To Golgi Transport /// Vesicle-Mdiated Transport /// Transport
/1] Protein Transport Protein Binding Endoplasmc Reticulum/// GCol gi
Stack /// Menbrane /// Oopll VeS|cIe Coat WO

2007/ 127 8P ARkdtiIS I’ 95 - AidoymmdalckiX P Gb@sREwF D GENeo Séliﬂ’ﬁl@hj
Gene Descf ppltepahip _C;CSJBIDQII_‘ _ deasess GO bl e€ukter  Funct i pepregent
Cel | ul ar .,onponent 212268 HNBI - Serpi n Pepti dase I nhj bi
Cd ade B ( J@G@L«kﬁn o Copulation Serine-Type Extracellular
Inhlbutor 3, ) Endecpeptidase Matrix {Sensu
Skin-Derived Inhibitor Activity /i Metazoa) ///
(Skalp} 1 Protein Binding // Extracellular
Peptidase Endopeptidase Region
Inhibitor 3, Inhibitor Activity //f
Skin-Derived Serine-Type
(Skalp) Endopeptidase
Inhibitor Activity //
Endopeptidase
Inhibitor Activity
210845 s_at | PLAUR | Plasminogen Cell Motility /#/ Protein Binding //f U- | Plasma
Activator, Chemotaxis /if Cell | Plasminogen Membrane ///
Urokinase Surface Receptor | Activator Receptor Cell Surface /if
Receptor Linked Signal Activity /il Receptor Integral To
Transduction /if Activity /f/ U- Membrane fif
Blood Coagulation | Plasminogen Extrinsic To
{fl Regulation Of Activator Receptor Membrane /f
Proteolysis /! Activity //f Receptor Membrane
Signal Activity 1/l Receptor
Transduction /ff Activity //f Kinase
Blood Coagulation | Activity
202430_s_at | PLSCR1 | Phospholipid Response To Virus | Calcium lon Binding Plasma
Scramblase 1 117 Phospholipid /if Phospholipid Membrane //f
Scrambling /// Scramblase Activity Integral To
Platelet Activation | /// Calcium lon Membrane
Binding




Seri ne- Type Endopepti dase I nhibitor Activity /// Endopepti dase
I nhi bitor Activity /// Serine-Type Endopeptidase I nhibitor Activity
Cytopl asm 208313 s _at SF1 Splicing Factor 1 Spli ceosorre Assenbly ///

Transcri pti@p Johfr2RR9ul ation O Transcription, Dna- boohdra21
Nucl ear M na Spfll cing, Via Spliceosonmey/// Mm Pr OCESSI ng %ﬁ
Pol ynmerase |i Transcription Factor Activity /// Transcription

Corepressor Activity /// Rna Binding /// Metal lon Binding ///
Nucleic Acid Binding /// Rna Binding /// Zinc lon Binding /// Nucleic
Acid Binding /// Metal lon Binding Spliceosome Conpl ex /// Ri bosorre

I11 Nucl efRajletix NUCT €388 3 452R50_al [ SbBREkea St ONIUGOMMRNF 0=+ | GO Cefiular
Prol i f er af borpsdds dcisatited | Delcrittion 2| Procedt'| pase ‘Act Furafoor - Act| \rlcb!ypohént

Protein B|' . B 3761 at -SLA -Src- I| Ar’lanfnr‘-lll Sr e | s
[ Ke- Adap] GE0Tr 0BT AUNA 7S g iz f;as@mgghsrlsztszﬂfwtc R
- 205896 4t 5LC22A4 Sol ut|e (eankfiy € @aﬁhbtﬁsecat | QMype 2A

Transporter), MenQer 4 | ﬁA)Tr ansp )mct.yapqn Q*Slﬂquu Adtigy /IMRrdains p @ ICemylgk i/

Fluid Sec{etion //|/ O gapit <Fp noctikiy (;%?ﬁ@ﬂ’i E'“#ﬁé{aéﬁ%ﬂ Relient i d
Eﬁ B

D

Bi nding N|Atp Binding // Ldibet Nucleus //f
Iscform Translatlon il Protein Actwuty " Hydro[ase Mitochondrion

Complex Assembly /f/ | Activity /if Protein ffl Cytosol /!
Protein Amino Acid Heterodimerization Microtubule
Dephosphorylation /| Activity /// Binding Cytoskeleton
Ceramide Metabolism /i Membrane
fff Induetion Of
Apoptosis /ff Rna
Splicing /// Responise
To Organic
Substance //

Second-Messenger-
Mediated Signaling ///
Regulation Of Wnt
Receptor Signaling
Pathway ///
Regulation Of Cell
Adhesion //f Negative
Regulation Of Celi
Growth //l Regulation
Of Growth #/
Negative Regulation

Of Tyrosine
Phosphorylation Of
Stat3 Protein #/
Regulation Of
Transcription ///
Regulation Of Cell
Differentiation
201859_at PRG1 Proteoglycan | — - -
1, Secretory
Granule
201762_s_at | PSME2 | Proteasome Immune Response Proteasome Proteasome
(Prosome, Activator Activity Complex
Macropain) {Sensu
Activator Eukaryota) //f
Subunit 2 Proteasome
(P228 Beta) Activator
Complex fif
Cytosol /f
Protein

Complex
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Menbrane ///

Menbr ane

Gene Synbol

| nt egr

al

lon Transporter Activity /// Synporter Activity /// Sodiumlon
Binding /// Nucleotide Binding /// Transporter Activity Plasm

To Pl asma Menbrane /// Menmbrane ///
Menbrane 2105129801 SLC24A6 Sol ute Carder Family 24
( Sodi um Pot assi uni Cal ci um Exchanger),
WO 2007/ 127801PCT/ US2007/ 067421 96 Affytnetfix probeset
Gene Description GO Biol ogi cal

Integral To
PCT/US2007/067421
To

denber 6 | nt egral

I D
Process GO Ml ecul ar

Function GO Cel | ul ar Conponent 202497 x_at SLC2A3 Solute Carrier

Famly 2 (Facilitated G ucose Tr ansporter)

Menber 3 Carbohydrate

Met abol i s fafrermkarbaayalr g _ [ 60 BiblodigaflICOS EGO MABRROT T Hidd Celluar
Transport bab#i _@iﬂ/e_jm pireint /[ F fagperesi's [/ Fu@eroh '} Gomponent
Dfferenti 1 : T 1 g A ‘”. i ViE Ll an:.\r Phrter Actii 1":5\-/""--/---‘/3:’7 .
t . i yse te Imegral To
d ucose T é _o?‘f'er i Vi ES aSZZ/ Féféé’m?ﬁf ﬁ@ﬁor;@ R i vi o yedra! To
Menbrane Fraction)/// Mgnbrane /// |jntnegrdipid TO I\/Enbr hne /11 |Int egral
To Menbrape 235013 at SIIC31A1 Sol uf e BReynthesiy Fam |y 31 (Copper
h 30_. 4 eimrly PrtlA pin doplasmic
T ansport ‘?@7’ Wgnﬂbé? PII '%?js nr!jta%’f? toe(:)r tDepht?sphorylggér hosphjgsélﬁ%p( IIFE{gtlcEIanﬁ
Copper |of Transpqrt ///|JFa0&E0 17 Cell Cycle 11 Activity // Membrane
Development Hydrolase Activity
fif Phosphoprotein
Phosphatase
Activity
208616_s_at | PTP4A2 | Protein Tyrosine Protein Amino Acid ] Prenylated Protein | Membrane
Phosphatase Type | Dephosphorylation Tyrosine
lva, Member 2 Phosphatase
Activity /1
Hydrolase Activity
/1l Phosphoprotein
Phosphatase
Activity /// Protein
Tyrosine
Phosphatase
Activity
208174_s at | QPCT | Glutaminyl-Peptide | Protein Modification | Peptidase Activity | ---
Cyclotransferase i Proteolysis il Acyltransferase
(Glutaminyl Activity /1
Cyclase) Glutaminyl-
Peptide
Cyclotransferase
Activity 11
Transferase
Activity
209514 _s_at | RAB27A | Rab27A, Member Intracellular Protein | Nucleotide Binding | —
Ras Oncogene Transport #/f Small fil Gtpase Activity
Family Gipase Mediated 1l Gtp Binding
Signal Transduction
i Protein Transport
221808 _at RAB9A | Rab9A, Member Intracellular Protein | Nucleotide Binding | Golgi Stack
Ras Cncogene Transport /ff Small Hi Gtpase Activity | /// Lysosome
Family Gtpase Mediated /i Gtp Binding ifi Late
Signal Transduction Endosome
i Transport 1/
Protein Transport
202100_at RALB | V-Ral Simian Intracelular Protein | Nucleotide Binding | —
Leukemia Viral Transport /// Signal | /i Gtp Binding //
Oncogene Transduction /{/ Gtp Binding
Homolog B (Ras Small Gtpase
Related; Gip Mediated Signal
Binding Protein) Transduction




Copper lon Transporter Activity IIl Copper lon Transporter Activity
/1] Copper lon Binding Integral To Plasma Menbrane /// Integral To
Menbrane 225175 s at SLC44A2 Solute Carrier Famly 44, Menber 2
Transport /Wb Zesizigoye Regul ation O | Kappab Ki nase/ Nf - pKkeRR&#a7/067421
Cascade Signal Transducer Activity Intgggral To Menbrane 209131 s at
SNAP23 Synapt osonal - Associ ated Protein, 23Kda Transport /// Protein
Transport-/// Post-CGolgi Transport /// Vesicle Targeting /// Menbrane
Fusion T-Snare Activity Menbrane /// Synaptosone /// Plasnma Menbrane

208821 _at SNRPB Smal | Nucl ear Ri bonucl eopr ot ei n PoI ypept | des B And Si
Mva Procepatymeif. [ [} Iqame Cpiene:maaglpﬁoh/ : § -
Spl i ceosofPHRFRAOBI| nRImAY)
Smal | Nuc| eol ar . Rilbonucleopr ot ei'n (,orrpl ex. ffi"'—-- ' ke@r e e
Ri bonucl eppr&tet n | OBBYE € Rna Bihdinyelifg iRaa Prbdessig [ mnwahcﬁ@pa.ﬁgt g chnmfﬁﬁl ex
/1] Small| Nucl eol ar Ri bdritrdéopr ot gi N Conpl ey /PP B@dingdt  JAAGEGe! St ér ol
0- Acyl trfnsferas¢ (Acyl|-Coenzyne A: Chol est ¢ @}e'%&jgm netefSse) 1
Lipid Metpbolism/{// Circulation //J/ Steroid
Chol est er pli17iveisadd ol RDst fliRetinGinol est G‘H\f@iabd}ihifab( [Retmon ST er Ol Intr‘acellularﬂl
0- Acyl transferase|Acti vi [D?“YF 99“3% % f er a< @ew@ggeoﬁsey //ggggﬁllsfn"};f
Acyl transf erase Agtivity f @ig ductase Integral To
) Malntenance N | Activity Membrane
Visual
Perception
229285_at RNASEL | Ribonuclease L Mrna Rna Binding // -
(2.5 Processing /! Protein
Qligoisoadenylate | Protein Amino Serine/Threonine
Synthetase- Acid Kinase Activity ///
Dependent) Phosphorylation | Atp Binding ///
/f Protein Hydrolase Activity //f
Amino Acid Endoribonuclease
Phosphorylation { Activity, Producing
5.
Phosphomonoesters
/if Metal lon Binding
/ff Nuclectide
Binding // Protein
Kinase Activity ///
Kinase Activity 1/
Transferase Activity
225414 _at RNF149 | Ring Finger Proteolysis // Ubiquitin-Protein Ubiquitin Ligase
Protein 149 Protein Ligase Activity //f Complex
Ubiguitination Peptidase Activity /f/
Zinc lon Binding
224947 at RNF26 | Ring Finger Protein Ubiquitin-Protein Ubiquitin Ligase
Protein 26 Ubiquitination Ligase Activity /ff Complex Hf
Zinc lon Binding #/ Nucleus
Meta! lon Binding #/
Zin¢ len Binding
219035_s at | RNF34 | Ring Finger Apoptosis I Ubiquitin-Protein Ubiquitin Ligase
Protein 34 Protein Ligase Activity /f/ Complex /ff
Ubiquitination /#/ | Zinc lon Binding // Nucleus //f
Ubiquitin Cycle | Metal lon Binding Membrane
211976_at RPL35 | Ribosomal Protein Mrna Binding #/ Nucleolus //f
Protein L35 Biosynthesis /// | Structural Ribosome //
Protein Constituent Of Cytosolic Large
Biosynthesis Ribosorne Jif Ribosomal
Structural Subunit (Sensu
Constituent Of Eukaryota) /#
Ribosome Intracellular //f
Ribonucieoprotein
Complex




Endopl asm ¢ Reticulum/// Menbrane /// Integral To Menbrane ///
Endopl asm ¢ Reti cul um 208012_x_at SP110 Sp110 Nucl ear Body Protein
Transcription /// Regulation O Transcription, Dna-Dependent 11]

El ectron Tr gwismafiz7éia Binding |11 Hermat opoi etin/|nt erfq;cqrmszg—,@ﬁn
(D200- Dorrai n) Cyt oki ne Receptor Signal ¢4Tr ansducer Activity ///
Protein Binding /// Zinc lon Binding /// Metal lon Binding /// Dna
Binding /// Electron Transporter Activity Nucleus /// Nucleus WO
2007/ 127801PCT/ US2007/ 067421 97 Affymetrix pro beset |ID Gene Synbol
Gene Description GOBi ol ogi cal Process GO Ml ecul ar Functi on GO

Cel | ul ar Qonpenent | 2527E09] adre SPSB3[ 8pbakiReanodl 6o Re_cep
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M tochondrlon 201247 %. St efol Regul atoyct,-ﬁif@,rrert Bi ndi ng
Transcri ptji on Factpr 2 Methionine Iron lon
Domain Binding
Containing 2
210968 s at | , RTN4 Reticulon 4 Negative Protein Nuclear Membrane /if
Reguiation Of Anti- | Binding Endoplasmic
Apoptosis /f Reticulum //f Integral
Negative To Membrane ///
Regulation Of Axon Integral To
Extension /{/ Endoplasmic
Regulation Of Reticulum Membrane
Apoptosis /f {{l Endoplasmic
Apoptosis Reticulum
222986_s at | SCOTIN | Scotin Positive Regulation | Signal Nucleus
Of I-Kappab Transducer
Kinase/Nf-Kappab Activity
Cascade
202228_s_at SDFR1 Stromal Cell - Receptor Membrane
Derived Activity
Factor
Receptor 1
209206_at SEC22L1 | Sec22 Vesicle | Er To Golgi - Endopiasmic
Trafficking Transport //f Protein Reticulum Membrane
Protein-Like 1 | Transport/// i1l Golgi Stack /f
(S. Vesicle-Mediated Integral To Membrane
Cerevisiae) Transport /ff /if Endoplasmic
Transport /i Er To Reticulum
Golgi Transport
201582_at SEC23B | Sec23 Intracellular Protein | Protein Endoplasmic
Homolog B (S. { Transport //f Er To Binding Reticulum //f Golgi
Cerevisiae) Golgi Transport /if Stack //f Membrane /f/
Vesicle-Mediated Copii Vesicle Coat
Transport //
Transport //f Protein
Transport




Regul ati on O Transcription From Rna Pol ynerase 1i
Met abolism/// Steroid Metabolism/// Chol esterol
Transcription /// Regul ation O Transcription,

Promoter /// Lipid

Metabolism///

I\/Etabollsm{v/z?_‘ﬁ(;‘ pgtion O Transcription Dna Binding
Pol yner ase ranscr| ption Factor Actgsvity /// Protei n
Transcription Regul ator Activity Nucleus /// Endoplasm c Reticul um

DnaDependent /// Lipid

lgg%hﬁgml'/ﬁl

/1] Golgi Stack /// Integral To Menbrane 208921 s _at SRI Sorcin
Regul ati opn O Actlon Potential /// Transport Lnptracel | ul ar ‘
Sequest er r@ fix | lonS48n { #me Pesgiaiodt'i on” Of GQtBPP%{‘Eaé :irfunc %’ri"l“’ér g?mci’;’;;’ig :
Cont ract i 9eff % f’ tBeveI oprent / /1. Mis¢{"& Bevel pprient o o
Regul at i 01 .O‘ - Hearjt Cont ract | on Rat e Recept or BI nd g I I I ¥ 1} CI um
Y T N :
Channel RegubaterTAskhvEt ySe’rdir{Pebrfa'éBséj Jﬂbﬁ1o|‘ o B et Y IS T viopiaem
210190 at | STX11 Synt axi n [1diadk B dva Prot ei n [Teraspepodst |/ 1/
Menbrane Fusion /// Tr ansp‘ﬂﬂntberﬁ// Pr ot ei n| Tr anspor  intSitey }o Redept or
Activity [// Proté¢in Transporter Activity|Golgi St a%%{ {d E%vnbrane
WO 2007/ 1p7801PCTAUB2007/{067421 98 Affyrnpetrix prp TD|Gene
Synbol Gehe Descri|lpti on GO Bi ol ogi cal cess GO Mphanaw#/ar functi on
GO Cel lul pr. Conpg¢nent 208831_x_at SUPT6H Serine-Type
- = Endopeptidase
Inhibitor
Activity
208313_s_at SF1 Splicing Factor 1 Spliceosome | Rna Spliceosome
Assembly /// | Polymerase li Complex /ff
Transcription | Transcription Ribosome Jif
1 Regulation | Factor Activity | Nucleus /f/
Of m Nucleus
Transcription, | Transcription
Dna- Corepressor
Dependent /f/ | Activity //f Rna
Nuclear Mrna | Binding //
Splicing, Via Metal lon
Spliceosome | Binding #/
ffl Mrna Nucleic Acid
Processing Binding /// Rna
Binding /! Zinc
lon Binding //
Nucleic Acid
Binding
Metal lon
Binding
225056_at SIPA1L2 | Signal-Induced - Gtpase -
Proliferation-Associated 1 Activator
Like 2 Activity /I
Protein
Binding
203761 _at SLA Sre-Like-Adaptor //f Sre- Intracellular Sh3fSh2 -
Like-Adaptor Signaling Adaptor
Cascade Activity
205896 _at SLC22A4 | Solute Carrier Family 22 lon Transport | Nucleotide Plasma
{Organic Cation il Sodium Binding #/ Atp | Membrane
Transporter), Member 4 icn Transport | Binding /// /il Integral
1 Fluid Crganic Cation | To Plasma
Secretion /I Porter Activity | Membrane
Organic H lon i
Cation Transporter Membrane
Transport f//f | Activity // /il Integral
Transport Symporter To
Activity i/ Membrane
Sodium lon
Binding #/
Nucleotide
Binding
Transporter
Activity
218749 s at | SLC24A6 | Solute Carrier Family 24 — - Integral To
(Sodium/Potassium/Calcium Membrane
Exchanger), Member 6 '




Suppressor O Ty 6 Honol og (S. Cer evi si ae) Nucl eobase,

Nucl eosi de,

Nucl eoti de And Nucleic Acid Metabolism/// Chromatin Renodeling ///

Regul ation O Transcri ption,

Dna-

Dependent ///

I ntracel | ul ar

Si gnal i ng Cagraggihdot Transcription /// Regulation O T@@@ﬁ]@fdoﬂﬁd'fﬁl
I

Dna-

Hydrol ase Activity,
229723_at TAGAP T- Cel |

Acting On Ester
Activation G pase Activating Protein

Dependent Transcription Factor Acgivity /// Rna Binding

Bonds Nucl eus /// Nucl eus

Quanyl! - Nu(‘ f i-de - Exchangs ctor—A 1' RV }\, 202 Qo{')7 s—at-TAP1
Transport ( :;’; gﬁﬁ;@ﬂ G TEASER e | o) Od"ifam Q’/( ’é”ﬁ("mf f“F‘éQﬁ)
Tr ansport 202497Uc COBEERT (8ol GHFePOT T Chthyd SRy 17 1
Transport |/// Peptlide TraFsp2zt Nuc eaeiahonzkeaﬂBl ndi';ug@ Pérfef AcItaS pjdirdcn /1
Activity A// Atp Binding|£aeri gope Ereer ansp UQE/ ggnsae'fer Vi tWe/“PrF“e’”
.. i ity //7 Gluco Integral To
At pase Aclivity //|/ At pa>era£5§nb,y| ty G@g&p ed T (T aNg Morbrane /1
Moverment OF Substgnces /[ Meddecd ei n -ieﬁrepcmd: mer|i zaf [ on Act I Vi t|yintégtad To
Nucl eosi deTri phospghat ase| Activity Eh# K Pcatsf/fn c Reticulum/// | mee'grﬁlwl
To Menbrahe /// Integral|To Menbrang e" /[127801PCTI US20(7/ 067421
99 Affynmptrix prlo besef 1D Gene S Descrlptlon
leferentlatlon
235013 _at SLC31A1 | Solute Carrier lon Transport /// Copper lon Transporter Integral To
Family 31 Copper lon Activity /I/ Copper lon Plasma
(Copper Transport /f/ Transporter Activity //f Membrane //f
Transporters), Copper lon Copper lon Binding Integral To
Member 1 Transport /// Membrane
Transport
225175_s_at | SLC44A2 | Solute Cariier Transport /f Signal Transducer Integral To
Family 44, Paositive Activity Membrane
Member 2 Regulation Of I-
Kappah
Kinase/Nf-
Kappab Cascade
209131_s_at | SNAP23 | Synaptosomal- Transport /if T-Snare Activity Mermbrane /f
Associated Protein Transport Synaptosome ///
Protein, 23Kda i Post-Golgi Plasma
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Table 3: Representative genes in the signature set of chronic HCV infection:

Gene GO Biological
Probe Set ID |Symbol |Gene Title Process
201642 at IFNGR2 Interferon Gamma Receptor 2 Response to virus
202086_at MX1 Myxovirus {Influenza Virus) Resistance 1 Response to virus
202430_s_at PLSCR1 Phospholipid Scramblase 1 Response to virus
Interferon-Stimulated Transcription Factor 3,
203882 _at ISGF3G Gamma 48Kda Response to virus
204994 at MX2 Myxovirus (Influenza Virus) Resistance 2 Response to virus
Viral induction of host
immune response,
208436_s_at IRF7 Interferon Regulatory Factor 7 Response to virus
Integrin, Beta 1 (Fibronectin Receptor, Beta Cellular defense
15563530 _a_at ITGB1 Polypeptide, Antigen Cd29 Includes Mdi2, Msk12) [response
Gene GO Biological
Probe Set ID|Symbol |Gene Title Process
Integrin, Beta 1 (Fibronectin Receptor, Beta Cellular defense
1553530 _a_at ITGB1 Polypeptide, Antigen Cd29 Includes Mdf2, Msk12) [response
B cell differentiation,
regulation of
transcription, DNA-
15556832 s_at KLFG6 Kruppel-Like Factor 6 dependent
Fusion {Inwolved In T(12;16) In Malignant
200859__at FUS Liposarcoma) IMmmune response
Proteasome (Prosome, Macropain) Activator
201762_s_at PSME2 Subunit 2 (Pa28 Beta) Immune response
Antimicrobial humoral
response (sensu
201786_s_at ADAR Adenosine Deaminase, Rna-Specific Vertebrata)
Myxovirus (Influenza Virus) Resistance 1,
Interferon-Inducible Protein P78 (Mouse) ///
Myxovrus (Influenza Virus) Resistance 1, Immune response,
202086_at MX1 Interferon-Inducible Protein P78 (Mouse) response to virus
10 GO= Gene Ontology



219062 _s _at ZCCHC2 Zinc Finger, Cchc Domain Containing 2 - Nucleic
Acid Binding /// Metal lon Binding /// Zinc lon Binding -- WO

2007/ 127801PCT/ US2007/ 067421 103 A nunber of genes associated with
viral respo | ar defense, and i mmune response ¢

i dentifi ed. G’& 40%721%43 ntative list of ggnhes in the si gna??l?@s%@fﬁﬁ”sn
given in Table 3. 5 Table 3: Representative genes in the signature
set of chronic HCV infection: Probe Set ID Gene Synbol Gene Title GO
Bi ol ogi cal Process 201642 at IFNG?Z Interferon Garma Receptor 2
Response to virEzafipRG { ey Llre| RigK(a 2

Resi stanceTl Res PSE d to VI rus 202430 s at PLSCRl Phosphol I pid

Scr anbl ase—i—aﬁé‘?’g‘oﬂs‘e—to virus 203882 at |1SG-3G Interferon-Stimulated
Transcri ption FaldrowaSan diaemsbld 8iubin Responseréssior lavals nd0vOiihg adwards

healthy subject levels on dosing with VX-950. Delta expression levels were calculated as

5 the mean ratio of interferon (IFN)-sensitive gene (ISG) expression levels for each patient
(day 14 vs. day 0) shown on a log)e scale. Delta viral load was calculated as the ratio of
viral load for each patient (day 0 vs. day 14) shown on a log;q scale. The correlation with
healthy subject levels was determined for healthy subjects after 5 days of dosing with
VX-950, and for HCV infected patients at pre-dosing, and after 7, 14, and 28 days of

10 dosing with VX-950. The results are shown in FIG. 2.

Example 6: HCV Infection Enriches for Genes of Host Anti-Viral Gene

Categories
In HCV infected subjects, the gene expression analysis revealed a significant

15 over-representation of gene ontology (GO) categories related to host response to viral
infection (Table 4). Also observed was a significant enrichment for known interferon-
sensitive genes (ISG) (p< 10°°) (where the p-value represents the probability that the

enrichment of the genes in that functional category is random.)

Table 4: Signature set enriched for host anti-viral GO categories:

20 Gene Ontology category p-value  #Genes  # Geneson
altered genechip
Immune response 3.4x107 30 566
Response to biotic stimulus ~ 4.1x10° 36 705
Response to stimulus 7.7x10° 50 1230
25 Defense response 7.5x107 31 620
Response to pest, pathogen  1.3x10° 19 378
oF parasite
Response to stress 1.0x10° 31 701
Response to virus 4.5x10°¢ 6 51

30



MX2 Myxovirus (Influenza Virus) Resistance 2 Response to virus
208436_s_at | RF7 Interferon Regulatory Factor 7 Viral induction of
host i nmune response, Response to virus 1553530 a at I TGBl Integrin,

Beta 1 (Fi i eceptor, Beta Pol ypeptide, Antigen es
mif 2, I\/lskltz\g"8g§(f’?1u'{&g\$ def ense response,Probe Set ID Genb %tgil(’)%%ég’ﬂe
Title GO Biol ogical Process 1553530 a at ITGBl Integrin, Beta 1

(Fi bronectin Receptor, Beta Pol ypeptide, Antigen Cd29 I ncludes Mif2,

Msk12) Cellul ar defense response 1555832 s_at KLF6 Kruppel -Like
Factor 6 B cel Qthei gehesiprhd sigriabme set egppedtie brst ohmuregsponsepiesions and

DNAdepende . i I AR T : - Mal Egnant
i posar condyer hiniceiel STy R0Lly LM dallipdaletimnd Bhotkitslf? bt 2
Macr opai n) exAaipley dle@endSutrpped toXufddafSreBetda) olgambme phesplogisd processes;
201786 _s _at ADAR Adenp%ifne Deani nase Rga- Sgectifilc_ Ant i rritcr %ﬁl
humor al” eSBBHEd=PeRYs {FRASF FSRIHY 5 Pap3GBBIH Smuls; résponscto exic

5 stimulus; response to stimulus; response to external biotic stimulus; response to stress;

response to pest, pathogen, or parasite; response to virus.

Example 7: Pre-Dose Expression Levels of IFN-Sensitive Genes Correlates

with_ a Reduction in Plasma HCV RNA L evels

10 Table 5 shows the ratios of IFN-sensitive gene (ISG) expression levels between
the enhanced responders and non-enhanced responders (the ratio is the level of
expression of the enhanced responders over the levels of expression of the non-enhanced
responders) prior to dosing with VX-950. The pre-dose expression levels of these genes

correlates with plasma HCV RNA reduction.



MX1 MyxmArus (Influenza Virus) Resistance 1, Interferon-Inducible
Protein P78 (Muwuse) /// Myxovirus (Influenza Virus) Resistance 1,
Interferon-l nduci bl e Protein P78 (Muse) |nmune response, response to

Vi rus G(%Q ol ogy WO 2007/ 127801PCT/ US2007/ 06

Exanpl e 5: gﬁ‘g@z%i mal i zes the Sign QMre Set Over thezéﬂféﬂp/%ﬁml
Treat ment Period There was an observable trend in the gene
expression |evels normalizing towards heal thy subject |evels on
dosing with VX-950. Delta expression | eveI S Were caI cul at ed as 5t he

mean ratio of iTubler§:eRatios of 1K) lewels BptmicorEnjrane erg ancbOthiersn | evel s
for each patient (day 14 vs. day 0) shown on a Ioglo scale Delta

. | 1 1 " ] PP -t
Vi r altoat—wes——rat \JU| atet—as—the—trat-t+o—of—virat—toad or—each patteft

(day |@ffusetriday ]‘?462 : gwn on a | ogi o scal e. g rrel aGCDB:oMgibdﬂ Ratio
heal t|Pyobssdsjipct | TEV was det er m ned for ?'fan 890 |eedcessaibaseriotion
days nf dnci na Lt h \/\Y HO\ i n Nnat i nt ot
203153 at ' I _%eﬁe'rbn—l‘r’td& dP’r&é;anth'T’étrjlri‘g’o ptide Repeats § J1E] “’“ ""M " lmmpne Kesponse. 8.57

pr e- qBsEITH,  alNU|in@lddnduded Prodin44-Mad_20_ddays Ol |i MUOSI g Wl -JoU. Te 4717
resullBidsiarie  shopRedicy &AdErlosﬂMetﬁonmeDomamCOMﬁﬁl e RSAMECN Infdetion Foriches| 411
f q Injerfeon-lnduce rote With-Tetrat ., t§2,FET2 | ”e(_’%e 348

Or_ 6 R & i Repedis 3 HHET3 minbn e 2.91
subj emmsts &he g m&roe)epﬁneaanwpmamaa yS| S fevearied & S gMirfmu@aEsbonse, 1 5 2.79
over{representation of gene ontol ogy (GO) cat egorl es r%ﬁggggoqe"tﬁﬁguﬁ‘@ﬁf
[ €S PYIIEIEE LA V1 T [ierieko] CERmainblbod Plodi e 4 - Al SUTEHISET VEU VWektnurd Response, 2.75
signilficant enrfichment for known interferonjsensitive %l‘@ﬁwdf(nﬂl‘@@)mor(%:

HEll BT SR RSCE

10'6 21 terterori- iy H-t Y th une onse 273
enr i choend o'r T [heret em'a‘w_mrcrmm Eﬁ]telra'[nl:blﬁtﬁﬁdélﬁﬁbalkz pAZEQOT Y 1 s:mma_:_@danse) [abl ¢ 273

. P ?ﬁ_‘q Ip%ﬁ?@ gp%gth :}_e‘g ; 2 | ~AlA z 2.68
4: S'%%S%ﬁ“e_se nterferon-indtced Protein With Tetrairi p l$ [iFiTy — > . 246
Cene (%5650 WYY Ul BR BYmmB MRl 16 1ES af telee # Getes umeg&bbﬁ}sbm P 245

| mume responsg 3.4x10-7 30 566 Response to biotic st|PNRgtrerdentRediixnidr(Rr 8

Transcription

36 7 + a-:.-.|...-_7 7\/.41'\ (o]
596 terfetdn-Induced 'Protetd With! Tetfaftichpeptide Repeats 5 JIFITS Immung Response 1.69

202446_s_al Phospholipid Scramblase 1 PLSCR1 Response To Virus, 1.42
Phospholipid Scrambling

202086_at Myxovirus (Influenza Virus) Resistance 1 MX1 Immune Response, Signal 1.39
Transduction

202411 al Interferon, Alpha-inducible Profein 27 IF(27 Immune Response 1.16

209417 s at Interferon-Induced Protein 35 IFI35 Immune Response 1.11

201601_x_at Interferon Induced Transmembrane Protein 1 (9-27) IFITM1 Immune Response, Negalive 1.01
Regqulation Of Cell Proliferation

212203 x_at Interferon Induced Transmembrane Protein 3 (1-8U) IFITM3 Immune Response 1.01

201422 _at Interferon, Gamma-Inducible Profein 30 ) IFI30 Immune Response 0.93

214022 _s at Interferon Induced Transmembrane Prolein 1 (9-27) IFITM1 Immune Response, Negative 0,93
Regulation Of Cell Proliferation

201315 x at Interferon Induced Transmembrane Protein 2 (1-8D) IFITM2 Immune Response 0.82




50 1230 25 Defense response 7.5x10-7 31 620 Response to pest,

pat hogen or parasite 1.3x104 19 378 Response to stress 1.0x10-5 31
701 Response to virus 4.5x104 6 51 WD 2007/ 127801PCT/ US2007/ 067421
105 S in the signhature set napped to ho '

response fun@?@gﬁgﬂghd ot her key bi ol ggi cal funCtIOHSI’égdéEE%%ﬁgl
host of anti-viral defense nechanisns. For exanple, the genes nmapped
to functions related to organi smal physiol ogi cal processes; inmune
response; defense response response to b|ot|c stlnulus response to
ext ernal 5sti mixag : 2in ' AT g with &
stimulus; pesnpanse bR«ShHES RNAERQLSE to pest pathogen or
parasite; TESpUﬂSE"?U”VTTUS““““E& anple 7: Pre-Dose Expression

Level s of | FN %&wpms&mn@ew&of@dmted mteeromnvichditi g@aakﬂﬂ@@rwerm Pl asma
HCV RNA L I t
(150 xpr e PRegone e UG e ihanaud FaaD ey avie HRReed

non- ent@ncespondspanidensenbidted fe@lﬁdnﬂenss Thé@edevdtids cﬁ‘fIS@)éﬂfr&SBmQéver(di}he
enhanced res ders ver vels essi on of on-enhanced
oo S BPSR! Re SGa Srisho e g o A D TERS bt Sl ig i

| evel s of dilﬂf&&@:egﬁﬂﬁ%uﬁﬂﬁécﬁéx@i‘e@ﬁoﬁ‘leﬁ/as Bt 88 185 b¥eWediNhe Vﬁd%iﬁﬁﬂsoﬁhereﬁi\o
2007/ 127801PCT/ US2007/ 067421 106 Table 5: Rati os_ of evel s

Bet ween Erfhafitianreraesponiseyhad sppinyddeyeds ‘}tffIWﬁéEfP?SiP“PrQ?B%%@‘F Wy outliers

within each group are listed. Thus, in as little as 14 days, a comparison of baseline to

10 dayl4 expression levels of ISGs can potentially predict VX-950 dosing outcomes.

FIG. 3B shows the change in expression levels and change in HCV viral load by
day 14 as compard to day 0 in five enhanced responders (left-most bars) and 16 non-
enhanced responders. The five enhanced responders, who had undetectable HCV RNA at
day 14, had sustained levels of the IFN-sensitive genes (ISGs), as indicated by the

15 minimal change in their expression levels.

FIG. 3C shows quantitative real-time PCR confirmation of the Affymetrix
genechip results. Gene expression modulation of specific ISGs for each of the groups in
3B are shown (top left panel shows the results for the enhanced responders while the top
right and bottom panels show the results for the non-enhanced responders). The overalt

20 trend confirms the genechip profiling data. There are also individual gene-level
expression differences (e.g., GIP2, PLSCR) between the enhanced and non-enhanced
responders.

From these results, it appears that sustained levels of interferon-induced genes in
peripheral blood during VX-950 dosing were associated with best antiviral response.

25

Example 9: Signature sets of Specific HCV Subgroups

The signature set shown in Table 2 was obtained from a population of chronically
infected HCV subjects without g priori bias using a unsupervised clustering method. A
signature set for a selected group can be prepared based on the teachings provided herein.

30  For example, a signature set can be generated for certain subgroups of HCV-infected

subjects, for example: males, females, HCV genotype 1, 2, or 3, particular age groups,



Gene Title Gene Synbol GO Biol ogical Process Description Ratio 203153
at Interferon-Induced Protein Wth Tetratricopeptide Repeats 1 IFIT1
| mmune Response 8.57 204439 at Interferon-Induced Protein 44-Like

| F144L - 4. at Radi cal S-Adenosyl Methionine Dgapy;
Cbntaining‘%aﬁéiﬁé%zh.ll 226757 at | nygrferon-Induced E?ote?ﬂwﬂ 321

Tetratricopepti de Repeats 2 I FIT2 I mmune Response 3.48 204747 at

Interferon-Induced Protein Wth Tetratricopepti de Repeats 3 | FIT3

| nmune Response 2.91 206332_s_at Interferon, Gamma-I|nduci ble Protein

16 1F116 | WaensibReS sk dave EHADERd e ooTRe GUIrGEQUS ireamenisai8ieets ptipon

2. 79 208966,% otk iduBly &5 a faRTIRT HOAMEADLS; B W navelfbt yet undergone
treatment for HCV infection, subjects who have been diagnosed as being co-infected with
another virus (e.g., hepatitis B and/or HIV), etc.

5 The information obtained from such analyses can be utilized as described herein.

A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodiments are within the scope

10 of the following claims.



| F116 | mmune Response, DNA-dependent Regul ation O Transcription 2.75
214453 s at Interferon-Induced Protein 44 |F144 | nmune Response 2.73
217502 at Interferon-Induced Protein Wth Tetratri copepti de Repeats 2
| FI T2 I mmune Response 2.73 203595 s at Interferon-Induced Protein
Wth Tetratricopeptide Repeats 5 | FITS5 I nmune Response 2. 68 229450 at
Interferon-Induced Protein Wth Tet raﬁéicppept | de Repeats 3 IFIT3

| mmune Response 2.46 208965 s at Inte ron, Gamma- | nduci ble Protein
16 'File |Inmune Response, DNA-dependent Regulation O Transcription

2.45 203596 s at Interferon-I1nduced E@g%n Wth Tetratricopeptide
Repeals 5 'FITS | mune Response 1. 6@ 6_s_at Phospholipid
Scranbl ase 1 PLSCR1

1. A method of evaluating a subject, the method comprising:
providing an evaluation of the expression of the genes in a signature set of
genes in the subject, wherein the signature set has the following properties:
it includes a plurality of genes selected from the group consisting of:
RSAD2, IFITS, IFIL44L, IFIT2A, PRSAD, and IFITA, each of which is
differentially expressed as between virally infected individuals and non-infected
individuals,
it contains a sufficient number of differentially expressed genes such
that differential expression of each of the genes in the signature set in a subject is
predictive of infection with no more than about 15% false positives; and
providing a comparison of the expression of each of the genes in the set from

the subject with a reference value, thereby evaluating the subject,

2. The method of claim 1, wherein the comparison comprises comparing expression
in the subject with a non-infected reference and wherein differential expression of
each of the genes in the signature set of genes indicates a first state, and differential

expression of less than all of the genes in the signature set indicates a second state.

3. The method of claim 2, wherein the first state comprises infection or a first

likelihood of infection.

4. The method of claim 2, wherein the second state comprises non-infection or a

second likelthood of infection.

5. The method of claim 1, wherein the reference is a value of expression from one

or more uninfected subjects.



Response To Virus, Phospholipid Scrambling 1.42 202086_at Myxovirus
(I'nfluenza Virus) Resistance 1 MX1 | mune Response, Signal
Transduction 1.39 202411 at Interferon, Al pha-Inducible Protein 27

| F127 | mmune Response 1.16 209417 s at Interferon-1nduced Protein 35
| F135 I mmune Response 1.11 201601 _x_at Interferon |Induced
Transnmenbrane Protein 1(9-27) |IFITML | mmune Response, Negative
Regulation O Cell Proliferation 1.011M42203 x at Interferon Induced
Transmenbrane Protein 3 (1-8L1) IFITM3 I nmune Response 1.01 201422 at

| nterferon fﬁ% | nduc,i bl otein 30 I F130 | mune Res 0. 93
214002 6 & THBEGH GhCARR f WHSTAING FORBIANE gt S FOmBHEs S F ThL
I mune ResRBRS§on NeARLUNReRAM AinfQRedFef&rBhde aRt AHHet&h abh-Alfferential

expression of each of the genes in the signature set of genes indicates a first state,
and non-differential expression of less than all of the genes in the signature set

indicates a second state.

7. The method of claim 6, wherein the first state comprises infection or a first

likelihood of infection.

8. The method of claim 6, wherein the second state comprises non-infection or a

second likelihood of infection.

9. The method of claim 6, wherein the reference is a value of expression from one

or more virally infected subjects.
10. The method of claim 1, wherein peripheral blood from the subject is evaluated.

11. The method of claim 1, wherein the evaluating occurs prior to administering an

inhibitor of a viral protease to the subject.

12. The method of claim 11, wherein the inhibitor is VX-950, SCH-503034, or
BILN-261 (ciluprevir).

13. The method of claim 1, wherein the evaluating occurs during the course of

administering or after administering an inhibitor of a viral protease to the subject.

14. The method of claim 13, wherein the inhibitor is VX-950, SCH-503034, or
BILN-261 (ciluprevir).



0.93 201315 x_at Interferon Induced Transnenbrane Protein 2 (1-8D)

| FI TM2 | nmune Response 0.82 WO 2007/127801PCT1US20071067421 107
Exanpl e 8: Sustained Levels of Interferon-Sensitive Genes Correl ate
with a Reduction in Plasnma HCV RNA Levels The expression |evels of
selected interferon-sensitive genes (I1SGs) were exam ned pre-dosing
and at day 14 after dosing with VX-950 in HCV-infected enhanced 5
responders and non-enhanced responder%l.I The nmean ratios of |SG
expression levels (day 14 (d14) vs. pre-dose (d0)) are shown in FIG

3A. There a statjstical ignificant .differen in.the t ai ned
expr essi Od\g?ip&@etqu% IalP’S X’bl?sae{raﬂél?# TR OE‘\RémBPB%@?e‘W{EP%?H%%L{Ee |
enhanced LAsRENERIcH 16ad of beleaixpRAsibe URbScodméRenR P RmsdnfiRiralCenes

that were outliers within each group are listed. Thus, in as little
as 14 daydreatmensrstaringusd for arbimsesferoresansitive garg/ 3G xpthe subisef th Pysiide of

| SGs can potentj all redict . 1L NG.: Qut —.El & 38 shows the
change in a&?ﬁﬁ'aed&lflgﬁaﬁ%%/gﬁtgmalﬁ%f gaﬁaenggtﬁf' %ﬂ%l@@%@fem{,gg by day 14 as
conpard to day cOmiparihg i ppeRingeRiraeaPdneetited vathid withatrefepimss valnd, 16
non- enhanced responders. The five enhanced responders, who had

undet ect abreasehysraRatingthedapiety, had sustained | evels of the

| FN-sensitive genes (1SGs), as indicated by the 15m ni mal change in
their expression |levels. FIG 3C shows quantitative real-tinme PCR
conf i r mat i16n Thé nidteodAsfcyairt IS, xwhgesire thei rpferasalvilne cGapasaxhe kysl an

nodul ati on of specjfi SGs for, each of t r ou in 3B are shown
(top left eﬁ@ﬁ%‘i“’%ﬁ%@%4%é’“PéEOLﬂdﬂ@n’fSHF‘tl?rh%ptSﬁ%%\ﬁﬁ‘G%j eglsBhder s whil e
the top right and bottom panels show the results for the non-enhanced

responders). The overall 20trend confirns the genechip profiling
data. Thel@d. The izl ofredhimi Id dieraje the-dignatire estf @ssésoemtiristes phiealy

.g., G P2, PLSCR). bet th h d -enh d d :
L2, L f ek B VLSRR o o " esponer

i nterferon-induced genes in peripheral blood during VX-950 dosing
were associated with best antiviral response. 25 Exanple 9: Signature
sets of Sp8cilhe method\ofSidir lonyhsrein the signpke §¢tpd FEgsccompriseh#ipast n
Table 2 wa i froma. no iLon of chronically infected HCV
subj ects \?ﬁ?‘ﬁgg%éﬁ ¥ PErS hﬁfegs} EJ% %g‘a unsupervi sed clustering

met hod. A signature set for a selected group can be prepared based on
the teachings provided herein. 30 For exanple, a signature set can be

gener at ed 1ol he Biethadpilaigrlo uhsrein thacignatire s¢ted 2803s RpEiscs pgene

exanpl e: e N i .

o oups. . VETSusATITaST et BT Sy hRmd pLPabhERl Goodis:
have responsiafe vasponses dgfase rgspbnsep rpomneso bictstientlss; respbpsedd s who
have previous|y undergone a particular treatnent, subjects who have
not yet uREBRYSTESRANESINISES: FesPORRSOIPEFleBINORFE: SURRTBYCS ORITEPHEG & been
di agnosed,as, being co-infected with another virus (e.g., hepatitis B
and/or H V), etc. 5The information obtained fromsuch anal yses can be
utilized as described herein. A nunber of enbodi ments of the

i nvention been descrihed. Nevertheless, it wll be understoo
that var | Bl BoMETUL CEHHE Hay BRI A B LA OGERES PG R RG
spirit angrs$e@ReofFIirP]. PRYAD bPIFITACCOr di ngly, other enbodi nents are
within the scope 10of the foll'ow ng cl ai ns.

21. A method of evaluating the efficacy of a treatment of HCV infection in a
subject, the method comprising:

administering the treatment;

performing the evaluation of claim 1,

thereby evaluating the efficacy of the treatment.



109 CLAIMS 1. A nethod of evaluating a subject, the nethod

conpri si ng: provi di ng an eval uati on of the expression of the
genes in a signature set of genes in the subject, wherein the
signature set has the follow ng properties: it includes a

plurality of genes selected fromthe group consisting of: RSAD2,

| FI TS5, 1FIL44L, 1 FIT2A, PRSAD, and | F]TA,, each of which is
differentially expressed as between v F%IIy i nfected individuals and
non-infected individuals, it contains a sufficient
nunber of differentially expressed genes such that differential
expression of each of the genes in the signature set in a subject is
predi cti veofa mefRdldfetalating thoeffRasy éNadrugliouise 15 UehdleaeofIgSHt i Ves;
and provi di ng a_conparison of the expression of each of the
genes in tihigcten lnra\rfmquct;gf? moihed compriping: r ef er ence val ue, thereby
eval uating the %‘8\19 ldl%%t ’dete%mmarf%nﬁtal’fﬂg IQJel 8{" E%rﬁ:" e%gre‘é’gigﬁ 8}" Bné ﬂ'emore
conpari son conprises=conp g expression e subject wth a
non-i nf ectgedey Bbavissd eqtamﬂcvh@féaﬁdn idithé ﬁrbg‘ﬂem hed figx iregmirmwhércimahd of
t he genes |n the signature set of genes jndicates a first state, and
di f f er ent ift tasz%p%gismoafo Pé%th%gﬁa)ﬁqu thysy cqnpraeRyEHIat ?ffﬁ dpppistration
signature g claim 2,
wherein thzg#lflrl{;?}a‘s}iag@sezegnpﬁ?ds}gﬁ %?gcstqur?oggﬁa P?]gg %E;‘ kel i hood of
infection. 4. piinddimgtandeterofnativaiofin 2¢contidevel of gdre esprssian ef sdidone or
conprises non-infection d |ikelihood of infecfion

ot hod of TFRERRes aswraied WHE KL SHEsioncE AR s LT Bai e
from one @ke IR BmidPolti 864 8HlerSHOLGRRRncenich? of adininidi@iBR b affiviedlai m
1, wherein the conparison conprises conparing the expression in the
subject widtig; andi nf ect ed ref erence and wherein non-differential

ni cates a f1 PRt AREEEO R B PR P EREN f s el SFRisgs ¢ han

al | of theyaeAR SudtdinddRvSls 8P el &piioh Biweeh @t fRrsb&fI0REord tihe points
The met hod of claim®6, wherein the first state conprises infection or

a first |ikedicabwiobdrugsfficeey.on. 8. The met hod of cIa|n16 wher ei n

t he second sta of
 nf ect i on, SEANSHN 3G o e POrRE b Rafl AP RE Ve 1o RQHg

val ue of @om&ﬁ%emlimﬁmmblem. more virally infected subjects. 10.
The nmethod of claim 1, wherein peripheral blood fromthe subject is
eval uated. 11. The nmethod of claim1l, wherein the evaluating occurs
prior to f

Ui cot . 217 At chlil 20 Wkt ol oRROTRRARY heohi?fovels

VX- 950, SGFe&a38pdssion cBinhikd@bmpatihg firedevaly of ore3or nitre imetftrod- of
claim1l, wherein the §é | uating occurs during the course of
adnlnlsteﬁﬂﬁﬁ“@ﬁmgﬁ%@ gdninistering an inhibitor of a viral protease
to the subject. 14. The nmethod of claim 13, wherein the inhibitor is
VX- 950, SCH 503034, or BILN-261 (ciluprevir). 15. The net hod of
claim1, @helbemethoa qf@iaﬁamdl?»cwﬂnpreirs*és [86tiesateaiechfyom thogtoup consisting

antivi ral bt BRSPS Br B AR 1R e PR AT U e

(1'SG in 1ieMUIFEQIS I, OMITAE2, %EQSDA@@”MXISHFMQHIFIQ’? aFrTned
val ue of the antiviral treatnent; and conpari ng t he post

adnmi ni st r BRSéM,dod &FBAned val ue with a reference val ue, t her eby
eval uating the subject. 16. The method of claim 15, wherein the
reference val ue conprises the | evel of expression of the SO prior to

adm ni strasi Uhe AetHod kM3l dhedeliLBisiBi secodd levdiRf BElhRd off GURI M
1, wherein the S|gnature set of genes conpri ses gﬂ ural ity of genes

associ at e@AN3 FFIHepdiX 1, TEILA4L; PLECRUOW 2T, AF s, SRSAR@r IFHEA #iét hod of

claim1l, mherei@ the signature set of genes conprises at |east about
cormipatred.



112 22. A nethod of evaluating the efficacy of a drug for use in
treatment of HCV infection in a subject, the nethod conprising:
providing a determnation of a first |evel of gene expression of one
or nore genes associated with HCV infection in the subject at a first
time point, wherein the first tithe point is prior to, or wwthin 5
days of the commencenent of adm nistratiqn of an antiviral drug

sel ected from VX-950, SCH 503034, or BN 261; providing a
determ nation of a second | evel of gene expression of said one or
nore genes,,assocj.ated wi.t h. HCV i pf ection,i nthe subject at econd
(e boi ni26art BetipQl Yfiisting e effishit SCT g fodberh B BERIERTn: of
adm ni st raﬁfeeﬂnorpi‘némje%ﬂtthe/me@od%m?ﬁsiﬁ d providing a _
conmparison of the first and second [evel's of gene expression, wherein
sust ai ned | evelpovflingardeteampratiogioda fisetloweb af g¢ne dxprossionpae sw@ored ti me
points is indicative,of .efflcac . wher ej.n _sai r, ore
enes assdehnBagien et T ilertaae wtjost et EARF iRt IR T oG
in Tabl e Zirst tdde pdii€isiiob e opivithired daRdi td@n@hendehRnCofMmiaiihiseaif
the first and second |l evels of gene expression conprises conparing

the | evel $fan apiiura)drygpseectad fEem MRS58 i1509@34enBILN28E) . 24. The

nmet hod of cl ai . I I i fr .

consi sting of: @f@*fm%%}% 1 ﬁ%??ggsﬁz@fﬁg&%}:ﬁ% ,e C?E%e%%gn \9/5%?0% o
PLSCR1, | okdgehdsh3sncididd Wivh HO WV infdBionlifri&Osubjeket diMPsecOidi2me @iBBaftdnX1,
| FI L44L, 1 F127, | FIT2A, PRSAD, and | FI TA. 5, The neth of .claim
23, wher eithf é’isf? dmepeut spd aﬁﬁr the GenweRgemant pEalipinitgfon f %2 anyed.

| FI T3, NK3H¥%55&44L, PLSCR1, |1 F127, IFIT2A, PRSAD, or IFITA are
conpar ed. 3 26. A nmethod of evaluating the efficacy of a drug
for use in trearoedngeafcohi@arison @ahé Orst amd second]evels, of ighee empirdssidn to a

I Sing: ) i di det 1 nat i f first | | of
expr essi oRORFR! lgvel REgene cuptbs SR uereinapalier Sffelprch beberR e econde
subj ect alevd] drd $b cbhtdl 18RI B cobRE@totht AETdrénce betddBR tROFiR level 4idi Oor

to, or within 5 days of the commencenent of adm nistration of an
anti vi r al thtreegiroblezelisthdigapive vkd9B@i®en 503034, or BI LN-261;

provi ding a determ.nat.k,on of a _secq I I S f
25d oneor mordelunaut §0s SrdreG iR ot i e R OF A s
at a secofdni thegehd ldtedahtTablethhe first tine point and after the
comencenent of adm nistration of the antiviral drug; and

provi ding a conparison of the first and second | evel s of gene
expressi og,t r . i i er
differencg7b2?€ké§yq é?cggggﬁg“ﬁéﬁe &gﬁgﬁ&hgéﬁgﬁ??% ?é§%$m2%§%%%%ared
to the di bf gereresprdssivneemnptifes chbinpating thedevednolf drieoraant imérféronel i s

i ndi cative of, drug %iﬁécacy, wherein said one or nore genes
associ at eSFIfittvE g8 3Phction is selected fromthe genes listed in
Table 2. 27. The method of claim 26, wherein the conparison of the
first and second | evel s of gene expression conprises conparing the
| evel s of 28inEhometmdefichimX7ewbareseths IS Gue saenabiromIiB group8onsistmng

met hod of i , i, th i e p

consi st nﬁfiﬁﬁr M%ﬁé@}ﬁlﬂﬁ I%?a,hﬁﬁsiﬁﬁéﬁﬁhééﬁg ﬁFg&’ﬂ%S,
PLSORL, | fiTR1, FiE3s, (REIGTMETMEIGIMB, OWRB30ex 1, FEITMAL, SIPZ IFAASE, WXL,
| FI L44L, TF127] 1FI TZA, PRSAD, and I FITA”’ 29 The nethod of cl’ai m
24, wher ePRSARL ah@GIT4. sel ected from the group consisting of: RSAD2,
| FI TS5, 1 FIL44L, 1 FIT2A, PRSAD, and IFITA 114 30. The net hod of
claim?27, wherein the 1SGis selected fromthe group consisting of:
RSAD2, | Fd5Thd frlblibdlef clafth BAAwhEIRSARe 19065 $dRICTA frdvh-thd Brouprbhslivef
claim12 or 14, wherein the inhibitor is VX-950. 32. The nethod of
cl ai m 15, ofnBé&AdYH [FHS, BrilddLr HIT2ABRMAR: anchHilldes admi ni stering
VX-950 to the subject. 33. The nethod of claim 21, wherein the
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30. The method of claim 27, wherein the ISG is selected {rom the group consisting
of: RSAD?2, IFIT5, IFIL44L, IFIT2A, PRSAD, and IFITA

31. The method of claim 12 or 14, wherein the inhibitor is VX-950.

32. The method of claim 15, wherein the antiviral treatment includes administering

VX-950 to the subject.

33. The method of claim 21, wherein the treatment of HCV infection includes

administering VX-950 to the subject.

34. The method of any one of claims 22-30, wherein the antiviral drug is VX-950.



