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ar t nueleit acidsc | Thegenudieic @rid BaY represeaisa codigasteaar|ag its spppbemerle PT 21 nes,
urkat ,cel.ls,, etc essi |
Seproveraoasrer SUBERRAE dley FELRLE ol RaukileaP (EiccichErt LRkh e
pr onRheslly setutifinfseiny Ml ARi@Rs disyudsed herght 0mapmhﬂaa1tuyna¢nfce&wﬂoswc h as

ri bosone "bi ndi ng sites, RNA splice_ sites, pal adeaég{r ﬁtl on sites, and
t r anvédeh gnoodadlie sarae pming wid axfiabhish is fueddn asnatially QecBmERTAPFICe:

S eq NS c?el(é a&dg%%s% t%%%g&%dfﬁoﬂmheirmeﬁ%kﬂgﬁ!ré NS @4 RRDJi RAHBns

Ade ?ei'rtlju ovi ne Papi | v s The expression vectors
desGhdlh@s] bliearenbt Qﬂmtail mpmethyﬂaid@nmlenb atids,ahé sighstifution® fr peehtidgingvent i on

d th trol of d bl h t he.t.et |
1Dnd e srteon feanorEhals oS Wb euher I CHGEEEpITREENE The nucl ei c
acl %O%HEE%FIHéﬁs g&%mhﬁl"@%lﬂﬁl% Oph%%ﬂe%o% déaﬂﬁ'iuctlébﬁdégﬁ fok eletl®fl a

tissue Specl ronot er not'e expression of the nuclelc acid in

s pegirbips (gieldisg Methylphesphonaueghnsynmbptld@m wdustien intbargh Beontsnicdf A5 a 20

met al | ot hi onei n r onot er ea n e | at abl e
pr orfiStidF OO ﬁem?rt&rﬂf n@?zﬂ;ﬁ{eggg ﬁ%’\fﬁ%%s {‘?Q é(r egIgt‘rée al so
co n;‘gfﬁ@ﬁ@& egdon':ﬁ&r AR 6x r@ssQrﬁs;Js%P Thd lﬂié@dl@ heéideys bedigatly gloned btoused,
as a Fl p reconbi nase i nduci bl e(grormt er system both of which are

1I§nova11 appropmiateavectonlor i desirediecan demandifigdio fagilitais B}eé§§$6611168¥ clgaingstens:
e ik e tiof ROk rAises b BpapiE o VARG S0 dctiidifo b BRSEMARURABPEC T Of

t he eron, ISSUG asm nogen activator,

cl otitires visieh @6nt\é|11|1 festlﬂﬁib%télﬁes 'c‘o tEie\ldarfrmm cﬁ‘lﬂié andeiantidg @enq]rahhemsés afdexi nI
and eosi nophil major basic protein, can be enp|oyed. Further vect or

can sehfoirihde in @W‘Qﬁ@@lﬁﬁ‘t@“]r (%l@é]hé@é@é‘l%frﬂ"@”%o Glony ’@IQ'FQIG dvai | abl e

for p 0 L BrobRych as

J o i e o ot i ns.
ZBGCOFTbI naDhcdthe heichsc aﬁd@dqmde nsmbtmaed; thecsiqhenasi anbodinguhe vpecific smotoor s
undergo post-transl ational nodifications . sSi m(*ar to th of w | d- type

pr otasidesan Bejregdified 9% changrdral any Bafisplar U ACIG BRSIHGDY: ?ﬁhé‘%‘]s‘\ 3%l " active
Protel % ihnd A5 e r%%ﬂ 162P€ aslest beaki d'\ﬂﬁl@ﬁfs hBNt1Rf arkid® apidOt €i n
codi'ng Seqguence ownst f eam of" t he Aut ogr aphi ca call or ni ca nucl ear

pol y;ktsiifomjr@owtlbms ahAcRM) capr srbstimite any aNOno @0ig/ fon a@tRer RETINISEIDS5/ 038740

f th hed | t. Cul t d
bl SHera 035 an vy B BRI RSP P e o
a0 mlﬁmq{ucvélé éhlmqua{&%moﬂgﬁmmq@eﬁfo& pBint infifthoddE GG e Mendfa? npthddad .

or 1nsertional inactivation of the polyhedrin ne results in the
pr odare sétdrtbfin Soxithy Nofinrvitge mufegenesis] sémr. Biep- c@ie’f ok HfHi- é‘%@ dd98Nandare 5

di st \ |ffe tho f wi | Ll i Vi ruses.
The cr’]gqr’lee Jn NEYe iﬁﬁ&’ @8%% Py prf)ﬁ% s%a gs?rlggmgﬁz Mé&'
recophy. nﬂ@bss@w'ﬁgm) hidH &8 mmpdi@faa\neregenﬂhhmnﬁmfmembmmm th a
hybrid gene of choice. The invention also provides for the vectors

cont Bhase teghninges oan bapied tolin dhegodingsseauence fvithonb aitering thesrame gfid
pr essi ng t#; e nucl ei.c acids. The host cell can be a prokaryotic cell, 10
It%hc) APFRET thas gRY qde a bacterial cell. Mre particularly, the bacteri al
cel | can ge gubncenidnterfiplated Hrdig fmaidevallylendth eviltelybe Cannitéved eukar yotl c
cell, including, for exanple, a Chinese hanster ovar

cel | sequendes.msaedl] as aliclip,yaipnise VaTianss, HpgmsHis: bapplogs o ?%Sg%‘ﬁp?es ”8%
i nsec | Aaet bged
her efe%al%ﬁf? ﬂ-@ﬁﬁﬁgﬁ& uce%erlﬂﬁ? gﬁlg |Crllég€gmﬁfon%%}§?lﬂg}\%0?$£& %ﬁcmce ' line, for
exanpl @rtalisé:gpled, % protdwdr axdtie ackiseqiane basatdeatit Q) oseruonce ldpn‘fdib’hﬁqr cel |
| ines using suitable selection markers. Presence of the vector DNA in

transforned cells can be confirmed by Southern blot analysis.
9




Production of RNA corresponding to the insert coding sequence can be
confirmed by Northern blot analysis. A nunber of other suitable host cell
| i nes hawsoke@m4desel oped and include nyel ona cell |inesy/usedsobi7ast cel l
lines, and a variety of tunor cell lines such as 20 nel anoma cell [|ines.
Expression vectors for these cells can include expression control
sequemnpls at ashy58%, 800085, A0UWE 95 Wpbi Wik isequenge isteptivite & nafivedsaBNEEr, and

necessary. |nfor [ rocessin ites,, such as ri . hi-ndi sites,
RNASEPIhin IRbIEd. TnsaPorarapia P neiorgd SicheRdnl L RRE Tttty o or
seqyghs @éﬂmﬁ’éeﬂth@tr h§sk@xey t%saséegﬂe&@@&mhh i FEbRNCAR rBfad Prhermtielts ofdre ved
from 1 mmunhogl obul i n genes, SV40, Adenovirus, Bovine 25 Papillonma Virus,

et ¢ sediiveca/st fartisire Dablailni iy exhmpiase na¢leicasidithatlyrhaidizes 5p AKXk can be

f d.into th t.cell L] -] ] , i di
S PREclase by TR b Epote ot Er RN bR R ek SR R PO L T
| S GARYFIBHhkiAdZRsioh Mo. NVIOBEU00) bid &rbliss a ptoedin dat elatrisUANXIFdIsphat e,

DEAE dextran, Lipo fectamne, or |ipofectin nediated transfection,
el eettidpoisaphismpbated by the presentipvenigpwAueh sqayeptssandeds; the g/@omi¢ ure 30 can

be used fo t her euk t u ' esent

i nvERTIBR® {ﬂrgbﬁ JELSS of%ﬁlelgclbao%%egﬁ% ?f%%?f%grspsﬁt gﬁ%atgﬁgtfgg ypep? iagée or

Pr otn@ir8lySBERACE and &hoilildrdos by hig€tedGe ABEXIA 1 As tess erampless wauld Fpgllyéo 1. The

gr esent invention 14 WD 2006/ 047?73 PCT/ US2005/ 038740 al so provi des

101 agremymsclsic wid aad peeigmbtiediasTable ! exanpl e, fragments of an annexin Al
protein, : -annexi [ 31ei danpexi n A3

P ot of 1, B S o B B L A e as

ant irgeieccapgiitmelesof the nubleigemér Ex¢aphwhére singlé-batidsdnesShie requaredrity thavent i on

al so contenpl ates functi | fra nts of, the.prateins,set. 5. forth.in Table

1 tﬁ%?%t%ﬁﬁ%% §OXgmp a%tgsgﬁg IEB{GF&gifn}Sfm?lﬁl@ aﬁ}‘g‘fvgl i Pq‘%?plg&?il%laes}n%%cessar y

for gihd a{cc}.ngja%kiﬂ?ﬂlﬁ st:?éltﬁdsm deReesoiRing dRblsiaidé@hudéid gd.cBbt . It Wi | |
ne of ski

be known to in the art that the pol ypeptides set forth in
1Fablezarhpleo d emstionovfia plysrstyaadof @slsDRGY alex sngsinepasses PlENHYSRINGS- t he

f am P- bj ndi. f skill
o Shratpt bt iNA ASEUEA TR In AP FREPL el IR BhEefes 2 0L
ATP LQ:ikE Biteie, a8 $RkhRnt fRAIOSIcBMpadsts both ke schsddibmdi el igrevamset t e

transporter activity, one of skill "in the art would know that the ABCA4 is
a_f woutplament. firagments dfithaseigic acidsgeiefarty i A gbleignddhionighout e pol ypept i des

listed.i.n Table 1 can.inglude [ ] ' si dues
as” CORBEPUES Pk DhcplPatls 135 BB FOPRUIRY Y B fog BRIRSES

26e N Baiptify A¢ aes@iaely dase nhbleByacidssal gghetsepfritpiapEdbiel. or "purified

pol ypeptide" is neant a. polypeptide that is substantially free fromthe

mat er i al Sryhddiz e boddiforRAbNDERE irtifirii il 1 leFPdek YT Sgingei & @all vary nature or

in culture. The pol ypeptides of the invention can be obtained, for exanple,
by dependicg ipen theomterereditie hybridization methed,2nd thsicemppyiiondadyergth of thémmal i an

cel l .y .expression, of a reconhi I } i .

pol gt RietRC afhstiucttes SRaIo he Pty o fREAR oI e fonc
systs%h%thgéudmas ¢heNLaddntesiyaiond of tiengbtitieaped ypiatitleletemiaddhd i on,

pol ypepti de nmay be obtai ned b%/, cleaving full |ength pol yg tides. Wen the
250! ysangenge of kyhai digatigpretelcpletigns weeydmenbaidigation sendiieh gﬁp%‘i%’é%ti de, the
i sol (0] i-de. | t e i ol

nat L})%Eét?(iqul/ﬁodceé%%?%)rﬁgﬁbdé% 9%%{% (ggécu%@\r}\ﬂ isgﬁlgﬁaklc%%g” 1r9f§ rren(%l&ullﬁlg@pol ygf)ept i des
of tdacorideitié, Cold Bpring Harbpal stsbratety) §lammicwf NY (whapiers Dindhbitla 25

pol ytgepti_de_ synt hesi s techni ques well kpnown t(c)i't hose of ordinary skill in

t he faHewingds gl Preuplasy §et GriyrEdiaHen SorfIues apd gn Bekn ds. One nethod of
produci ng the pol ypeptides of the present inventionis to link two or nore
pepti des or pol ypeptides together by protein chem stry techni ques. For
3oxanpl &erpEigh Steisrcency (deyarpsdquesces st bleare B8% idahtity) synt hesi zed  usi ng
current| )é avai l abl e | aborat oré eguoi {(r)ent usi ng either Fnoc (9 30

f 1 uor e ByPREIZ8PBxy car bonyd®) S 2GR (? %16 hORSt yvI oxycar bonoyl ) chenistry.
(Appl i od, L BLOGYStems, | N0y g&@$E flonHehberdtik (RP) ForSK! thixfifted Bachne art can
readi | y- dppreciate that 'a pepti ge or poal ypeptide corresponding to the

ant i bodgyashftwidee present igye880m 65¢0 for@daniruess eaclan be synt hesi zed by
standard chem cal reactions. For exanple, a peptide or polypeptide
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can be synthesized and not cleaved fromits synthesis resin, whereas the
ot her fragnent of an 15 WO 2006/ 047673 PCT/ US2005/ 038740 anti body can be
synt hesi 2&0 206h43aBsequent | y cl eaved from the resin, thecehs@spssiung a
term nal group which is functionally bl ocked on the other fragnent. By
pepti de condensation reactions, these two fragnents can be covalently
joined via a peptide bond at their carboxyl and amno termni,

to farman antibo ar_ §4 ; Grant GA (1992) 5
qengy(defgotg sgduc Sts}‘%,a“?g@g‘g%‘glﬁygﬂ%re%g‘;f? (N—Y. (1992§; )

l’ 2 ) WY : V
BodansgiyhMiafidn : Tr ost  B. s5xfed.SIA AXBpCProc0dbpl €20@bulbept i de Synt hesi s.
Springer-Verlag Inc., NY. Aternatively, the peptide or polypeptide is
i ndepeWdsintwiye:synt hesi ze@x SSCAtRI fos Selfkmirivtesceacabove. Once i sol ated, these
i ndependent peptides or pol tid |i.nked to forman antibody or
¥ r agmeWesh WeeGof via si '¥§?§Efi‘g§15i ﬁgoﬁﬁﬁgﬁ’sﬁﬁ%‘?‘? F¥dctions. 10 For
exanpl e, enzymatic ligation of cloned or synthetic peptide segnents all ow

relatively short peptide fragments to be joined to produce |arger peptide
f r agmindve Strinpehpdi¢tecie seqrenvdsathat shmtmi:a’teldbmiiﬁm&nﬂﬁmrsen L et al.,

Bi ochemi stry,. 30: 4151 (1991)) ternativ native chenical ligation of

synt hdlyridigsondes can béX@%Sﬂ ?tzpétjtotﬁqgflﬁf ﬁéﬁoé‘éﬂsy construct |arge

pept i or._.pol ypeptides,{r i f his nethod 15

consi s 3316?“ astt\ykg&‘get'ep c%;ér%gc@asl%lrg{e%ﬁ? g%@(%g\%gojn@gﬁg%?easc;ﬁnt hesi s of
1¢°roteins by Native Chem cal Ligation. Science, 266:776-779 (1994)). The

first step is the chenosel ective K reaction of unprotected sypthetic

pept i de- AlpprovidestisRarecigrs ¢PIARTETRE? NUGIRF @P’é’c?fgge b@%ﬁ%’é“’e%té@}mﬂ%e

cont ai,pi D956 B3 hal | gt LT 86 ¥rdins Bl BBRpEpiddsnked

i nt é’?értrg%l a @ggﬁ{ﬁze&?gn?}t I‘?Zg%ltr%grgpgs?lét pr gddggt . i‘thﬁout 9ag%hgngé in the

I eadedceibed Bn@in. | The yedtbi & donteampletd &t kav2Ohendesgoe fusgmabeleogsts thaipi d

i nt | ecul tion.t t i.de band at |jgati
't Bk aprnesatsgroRpi e abe sisceRe e BERL o e Rbat femens ot o
15Y “ﬁﬂ&ﬁgd'ue?( Pﬁﬁ’ agé‘?]o?li @ig%iﬁéd%,@bﬁ%t&, kuiddslupstrsaah 86 dBWnkRea 0e BR Bbidierof human

I nter (Baggiolini "M~ et al. (1992) FEBS Lett. 30Q07.97-101;
C askehlavinhatcees that mayreBitlote. thh dranscripgonal @Ot gity aothe) promoitesy fn pEgGINCL] et

al., Biochem stry, 30:3128 (1991); .Rajarathnam.K et aj.. j ochem stry 25
33: atien, apyiepyriate msﬁﬁw&(si\%ﬁc{{acﬁ%? B]Pgl&geog] ERE %féads? E{S{r‘r’etﬁ? s are

c heg}cﬁﬁét'ei:ﬁ ahiibioaft AMIShRcd Bohdl@ndihel MarRes WhicheRn stie papldctibreelsent s as a
result of the chemcal ligation is an unnatural (non-peptide) bond

( Sc houthingng thvverctaor 8t ventereconpaaing the ingat RIYA splice; Juncéings.qUEanseEpiten

sed to nt hesi ze anal 0gs._of Dpr i i e unts of
20 ¢l gqrpa\}réz%m&ﬁglg Ta 0" Bli%?%gﬁge%lfwﬁicgI@aygs%ggotg?f%%ﬁta\zg%ﬁev| #s?’ggll_?fg e MIton
RC ghseftbd cedsH RV BHESerid (BeoLeidtallyiSembadakier ul). Paadector, fBr exmsnplblenanYor k,
pp. 257-267 (1992)). The pol ypeptides_of the invention can al so._be prepared
by &ehkalamednEhe VEFLQEs GR, CONEHN Ses FpIiETINE BN eI T StARAS-FOMECIE anpl es of
appropriate I q i i i I ficient
R e o e b
PCTA&S2RQ5 /561882 B0: maners; ios assthsteexheuasistamceSangerwodmetifiedtion; 2001) Mol ecul ar

Cloning - A Laboratory Manual d ed.,) Vol.. 1-3,. Cold Spring Harbor

2f abor at orherrdupeeRs othst %OFOIE@E‘?H‘?Q{% CO%()§§HISF%8P)V.G°%I§8G’B%B\}P d88 by the
pre il | A0 ' in3eRhnadT tREnBlefCAdld mseggquUence at
e O Bl B B dent | cal

t o tOthemaicretegthokes swtibéntor siss atchfdembatilliysueh aGBad vk spbidlés shdathews. in

Table 1 or, fragnments of thesge pol ypeptide se nces. It 1s.U r od t hat
as @P@EME’_@& %iSH‘_’}f_ ‘E{_g’é’"ﬁ 4 ‘Sr%é’y a%@r?ﬁ)éiv Hg;zbg TR Spf’%?%%?ﬁjt@aé%nean
t hm&z&y&m RBtBSnSbaH 4186 hlake eXPidSsion Wctd@X apBicR will feypiegllyieentafn t he word 10
honol ogy”1s used to refer to two non-natural sequences, It is understood

30 hatexpiession sontod] sequensa compatiblgivit tha jostreeBveizuah srigiy of sgpdicrdemhilp

bet . th t b ther | i t i larit
ol Hdhisae SR B Ben T Eio e P AR relif e SO Bednb SERA ST LY T o
det @44 dd FIEmBRIREY, e HREFhAnNT O\ RbHbiep Bstérhya bethdbedmust prowiaesr ar e

system, or a promoter system from phage lambda. The promoters will typically control
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routinely applied to any two or nore nucleic acids or proteins for the

pur pose of neasuring 15 sequence simlarity regardl ess of whether they are
evol ut i onaoi2bge/eed7at ed. I n general, it is understood thacTarseoosays7u® define
any known variants and derivatives or those that m ght arise, of the

di scl osed nucl eic acids and pol ypeptides herein, is through defining the
var egpressian) dptenaNpatvithes dperdater seguaice idiaygyiboerm gddnding ska ssdueseguences.

PR T R O M
80, B0 R2mindBmdfionfie: caB®e pRdvid&Boy #ertidf of AMetPddonP3 an@4n-fidme with 97,

98, or 99 percent honol ogy to the stated sequence or the native seguence.
Thotte difwrssiriedrh mucl¢ib ecidrinsert adilspythe aerdpxy-serening wxiemsinat e the Aacleitackbnol ogy

f two polypeptides .or nucleic. acids.. For ex I be

a1 B bk PRVl PRE AGRO R eRp SRl 3R Brob e R RLP R 2T 1
hi ghgatmb@EreltiordXaAnRihade Waropbicaminy kahiifg Hoawgtneity.can be performed by
published al gorithns. Optinmal alignnent of seguences_ for conparison naybe

conduct ed\dsitiariallyl, yeast ekipiestiongan by refli Thainyentsw nevides amickasasidadv. Appl .

Mat h. 2. 482 (198 th | 44t f n and
Win§R¢pding a pplype I%? 9P%§:pr§sfgpﬁérgg¥‘,’ “@%fe?fgggg}gglgkﬂ%l ocjraﬁgb ;%ne‘lX ar ?‘i'ltd?/dgﬁet hod
of BsanstQRIAMbe PoEifically,aBic niléik acidead be Sapresidd ByAPidhE pastdus 61888) , 30 by

conputeri zed inplenentations of these algorjthms (GAP, .BESTFIT, FASTA, and
10 FASTEVistae: Thewp geoveyritl edvantagss tooprst@meessionisyyer seuhith eesntit er G oup,

575 __Scigenge . i oY) i I e Madden
reve R Eosstaron i SRl apd DERRAThS Tkl L) @e Fo b

Ce n}yﬁddm‘cecﬂ iRl p&as haattgy systéms extibiocorrdch titsplfidepawimg bBeednd, pffieient

gov/ bl ast/ bl 2seq/.bl 2. h%m %%} ,,Or bsy i n%gecti on. 17 %\O 201{')12/ 047673
PCTayge seale prodvgtion a b Saled AL USIRE YHShEIRIEF WS B S0t &Y ned for nucl ei ¢
aci X - ' P €drasafdr bdgioky kétcoddd bpehEMER: /
244?3%%5%’%109659, Jé%ﬁ% ﬁee?}()g%?h%?%?@ %a?ﬂr. one SEI@ o 7706- 7710,
1498%endamgde used 4 dirbtpton Eerfionlfron geaspAraBast aldsFThofsadar ragion ¢fer ei n

i ncorporated by reference for at | east. . material rela . jc acid

al i & m-?lpﬁil n{agmg fgﬁtﬁé FARAES atSF%]taF%‘ﬁ{sld&ang i3 r%?%&éte‘?g%?lég@%ggc%n be used
and ith i Fol ASfead tfencéRaWylthe RIEA - Yds b ¢refehadsharay

di ff%@’gtdtﬁsgﬁ{éegdﬁqﬁofgg&ar??itgn under stgtndg if o Ty 1 found wth at

| eaprecumsr pioteivese theetanouky] sideef 8 dyardedipsptidr glepeagasignelsepugreet Hdest at ed

identity. For exanple, as_use =] ' ' a
par et encR S BE dy e b Lmee PRGBS AP bt e BB 8
2b hate fiay e ThiR@ oiREhéttnRNpliogidente conlrellofal eebnpyrapsyriptien pronmere swh t he
cal cul ati on net hods descri bed above. For exanple, a first_ sequence has 80

per eeithe sloohsl dghydmgenwseilnsempter.alephol exidased Japmoietyaehcolytic RIGEOSTy st
sequence i | cul A e - 00y : .ssequence
a1 i gD B e B I bR RO i d o e Tt

hav goB6wpe b & Atankiibh agynihatidtheodbh wednisdoBewedby oraascrisianueanieditny any of
the other cal cul.ation nethods.  As_anot her exarrﬂl %é% first Cfe%) ence has 80
per el MR Yelisthg aucleigadid puling Sqayences €8 R ‘iﬁﬂt@r‘?cséacf’? PRE r st

eq ce | C t . } ek £ HutimRat&ceMhesequence

2ési %ga%%tdﬁalfl@gg’ %@ear%dségﬁgﬁlggt?ig%%c%g{d%%hgnd t héelml%a(ri)son gnd Li premn
cal dusiah ippsteindshaffinityathrorhatogeaphy.r $he insedioarnf@reioise ¢leavaggse8® per cent

h I to th d ) . | cyl b he .20 it h . \\At
Col SapahieRe FRROROE RE RSB R S aaeAIHaRT To SPntiplies Bred ok R idh, o "
Jaeggroeq! aHAL P}Bbas‘?]fﬂaﬁﬂgﬁonaq 1RBYylafort 4R Xphatiopdfaut@hb@antmotads. As yet

anot her exanpl e, irst sequence has 80 percent honol ogy, as defined
her aian aldodheachbeveddn Hagulenoes systemhe first sequence is calcul ated to have

0 perce honul. 0 o th econd se nge. usin tion
et hods. (MAPRGHAT Reils DSl R S B Qpiu g A prfRGimEhe BB AYLAT O
of t %goﬁ%ﬂI Jost-Rratbhfi6hfthodifib£itng kech RORBTiNGiInPEfsCSint paRfe, addition pf ovi ded
by the present invention are pol ypeptides set forth under@ﬁfﬁg%ﬁg_d
i

Accewsipiex MobohydratPetitustures, wid Ke@ponot ariiye PEbHBe MR &S
ocodPPrHRgA R dEpatrES PEEREME, S B R RIPeC B Bl BB rfBg 2,

y one  havl roperties. Suc
CONSRKIH doyBertiedisdriv et b 9ft6nEviralgirordbiee ind h@olyadatyl atowsighle The vectors

12



30 pol ypeptide. For exanple, conservative substitutions can be nade
according to the followng table: 18 WO 2006/ 047673 PCT/ US2005/ 038740
TABLE 1: woiznew/0dcé7d Substitutions Oigi nal Resi due ExenplCang2@aiosszisa uti ons
Arg Lys Asn Adn Asp Au Cys Ser G@n Asn GQu Asp Gy Pro Hs @n Ile
leu; val Leu ile; val Lys arg; gin Mt leu; ile Phe net; leu, tyr Ser
Thican ThataiBegeneepnibyring ygromypin registanags igentican o 6l Srxesistange, pg o§Her st ood

that, wh desi r ed. i ficati ' th
nudebrL SR oReD STIAPTE s 56 RT AL BT T e SRR P 1 0 i o
seqgaBeRpRficatife PR¢ YiHaRiicdrsteRl codify RyaarBicah by &mio divedhatost Chinesebt ai n a

pol'ypeptide having like or, otherw se desjirable characteristics. %Jch
Ehangster eugrHASHID) orll Hae UFIAE Amg PR aSt TS RECHEIPSY SB0G DR T e
PCT/ US2005/ 038,740 n i cal ' INAD ;- Sit.6x it £.1

> rruC;Lé’S@ H&ge ?u%%ﬁ%} Sﬁlreg%%%gl?&éﬁs&?ol%%%n?% h?ﬁgﬁ%ﬁtog?m?nng&rfaglts %%ﬁgglfcéll(rfrse?agse chain
I eaetdopArthEERY, Soukieeriveldt akialgsin. Produbitornof RNBocorexpmpdiag te éretiasert  ani no

acids may be substituted for other amno acids,in ol.ypepti.de. w t hout
apsrébizsiaentessa berconfiraed bl Aloriaem Ript *}n.a?}fStS- i npbst 88%&’8&% SIS  hat
var] : :

v LSy HRSASp Y BBty LSy 0e1 ) s BBUERRE, o i, o

seqhelndedheVCHMedl] hupgs; Helabeks, hosbonof cdil iasglwkat calls) étey Empreas:i_t)l'l vity and

possibly with an_ increase in such utility or activity. Thus..it is clear
10t hatectoss or 2hesp Gsle GA1 1% aﬁXP‘aELS?IS’i’lgoﬁ‘tﬁOItsﬁ@enﬁ?ﬁ’ﬁ'ﬁéﬁﬁ %‘?eogglaudefnces set forth

herr%%ﬂcaﬁ%n,‘"@tp@rﬂéteﬁ,%ﬁ%ﬁﬁéeh%n@%Eé&%ﬁ/qgfo}‘lﬁﬁﬂi&{ {n@@é@; diflg 5, sl agpept i de
sequences se ort erein are contenpl ated by the present invention. By 10
pr aibadbmg bi héingeitesyiRNAcphts stesafolyrelenylatiomsitess and traasoppdionsl vi r al

i nfection, the presen i.nventi.on has .al so provided t 103 ocation of
anFV%IPP“QF]Feg‘é‘iﬂSS%zg"se%%fedt%&eésﬁg ol S‘T’ﬂ]ﬁ%‘g °hasg ggon(r)lrc]) %ﬁggﬁ\z o&cr)#alt i on
Pr Qi AgH B @i gerel, 9940, oV, BaeinkFapURenoVirekielct. in the art to
i dentify and sequence the genom c region identified by applicants and
15i dent i f yTheackpnession vepiensclescrited hreeinemealse mclydsmuplehe peids of the REBEAH al so be

routine. for one of skill i h | i ' . I d
bi diginar L Bl ot B PRISbrbRer s s e AL RENAL RO 2 A0
ar grBAmRl Qg% ghcdddeti@nd asivstle promidierh®heiticlaicdicils of €hes presemtéseartipnf or

i nfection, but not necessary for survival of the cell. Anti boﬁi es 20 The
pr exsaradsoi heyendar dhe eeniepl of R/ fisFae spavifigRygmeterta Rromete §¥oressioneiibad to the

Taiihie e Qe Spe ARL KRG HeER or b Ry PO BRI S o R Pl

e esent ent1on can be a polycl onal
20antibatythtsnén peaneien nidicatsiiddigaymoteh end nthds ocyulatatfl et premiotars,ifivdrch
Sy Seaipios acewa RaowR SRt ter arbiso Sohiplated r dinord CRERRP' ' €21 1Y
inducible system can also be used, as well as a Flp recombinase induci ble promoter system,
both of which are known in the art.
Alternative vectors for the expression of genes or nucleic acids in mammalian cells,
25  those similar to those developed for the expression of human gamma-imterferon, tissue
plasminogen activator, clotting Factor VIII, hepatitis B virus surface amtigen, protease
Nexinl, and eosinophil major basic protein, can be employed. Further, the vector can include
CMYV promoter sequences and a polyadenylation signal available for expression of inserted
nucleic acids in mammalian cells (such as COS-7).
30 Insect cells also permit the expression of mammaljan proteins. Recombinant proteins
produced in insect cells with baculovirus vectors undergo post-translational modifications
similar to that of wild-type proteins. Briefly, baculovirus vectors usefuil for the expression of

active proteins in insect cells are characterized by insertion of the protein coding sequence

downstream of the Autographica californica nuclear polyhedrosis viras (AcNPV) promoter
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bi nds" is nmeant an antibody binding reaction which is determ native of the
presence of the 25 antigen (in the present case, a polypeptide set forth in
Tabl e 1 owoants/gestdc fragnment thereof anong a het er ogemrevas2@spsd7at i on of
protei ns and ot her biologics). Thus, under designated i mrunoassay
conditions, the specified antibodies bind preferentially to _a particular
pepfor de geardendodingtpobyhedrinnthe nwjqyractiusiontprateiu rituliwaredtingect epllstsaemas i n t he

sanple, Preferably, selectiv i ndi ng..incl s -bindi r above
e et e3 M s el B DR gL o p AR AT OPO
| esg,d 1@ Pirhl BrddeAP SreAiarY. DBEkEssHIsertibha ihdvviesioroof elegmivimndiiersehat es

ant1 bodi es that conpete for binding to natural interactors or ligands to

t heresultstinitne psastuction of opejustemnegative viyusssivdrchviras 1aghes heb¥&nt i nventi on

proyi des. ant i bodi t hat di srupt. | ' -hef. t set
Fordiv o R I i o B Nc PO ST PR pELMEER, IRESPERRAURS, B0 o

t heplRh@SABFphdIYEBS hldw Gaftal iRl 3PrddOnikkot O#vHBEAnRATCUEROAENBE8740 Wi th
a protein for a binding site (e.g. a receptor) on a cell or the antibody
cangawtpebecnremiaced witlhe bybrid senefghPie§ t o anot her protein or bi ol ogi cal

nmol ecul e, such i L I 3 LhuPletORads contr ol

of a ;J r a”rqlg% l#ﬁﬁ“?%ﬂ%%%gf(}é?ﬂdgséf&?%r{eﬁ&%% ?g%we Erﬁgtééﬁ ?%géf;/lefegpti osnal |y

Cann et ahitktﬂlg fmg?m£@%nhshﬁ@ego gcid%pmhs host cklipat ﬂ)@_radmskwn‘papdﬂ to the

antigen. 5 Prefera the anti I.nds a po ept ex vivo,or .in vivo.
100pt iinghiélliqu for MEamplAtd W%Peﬁ-hﬁ(’if%%ﬁf’}l v; e :"g‘g%%éhc?i} t90 b HLF- bl e

moi gLy -Al't:ég}hg@gﬁ?ﬂh%’ceh%n fetieakahbs LR ifiNdiRa ToPExSBPRES h €hihdsem t he group

consistin uorescent noiety, an enzynme-linked noiety, a biotin
NDi Binistansd sy (EE@) able h €1DSFicetlya HERA call, b edipn celh, danyghuda rell.adtiBkirques or

rocedures_ such i agnpstics, screenin or. i i, N Anfiridi-otypic

Pt Sebar 8 st etk Fhe Sohes Rk Ionity tne SEuRRRfSiesRihld R R R

parfe trpﬁﬁ@e& M8 At 1RRese AR v (EHD @Qiﬂe@fdi%iz&ﬁi iQadiheg fragments
S

t hereo enconpasses chinmeric antibodies and hybrid antibodies, wth dual
15%r methotpkateansisgoee-oncading vestorspredthdr qelltlings usiap nitablg saiestian magkess-as

F(ah')2, Fab., Fab the like. .ingludi VAL | T .
f rngF)éﬁlfcg oglfbthF P{ng%ﬁ%&? %%ns(f?{g}edrcg %1?%{ ?%‘é "ah "IB‘?F{}I ?%HE%?I?%%%&SISSMG fic
ant pagRstcH &f RN c888spohlingUs theinédrbestiies saendaagnsnteafrardiby made by
techni ques known in the art and can be screened for specjf

) iCit nd
act Neirthgmarlobaaslygs.t & mmebsref pthgsswiteble nst pell Hnsshaviebssn Idégelal’i?fly gener al

met hods, f or producin j i r i i [ cificity
oncgde s BhPCtE s RN R ARRE. A Rl o A U e ot | ol 4
2(BPT iandarabedl] eyl iRxréssivn, vectsesifol tieke cél19BM)iiclu®0 eApssiomeontded wi t hin t he

meani ng of "anti body or fragnents thereof’ arng1 conj %g(gt es of antibody
f r aBPANGNCES a AECHdR ANRIASIAOh A IHIG 20T £ TOTEOCE) FFINEaRRE: HGREICHBHY es) as
deserd ; » oul ; - shed GANAR Llick BRecONt ents of which
ar efr&f’gﬁ@%&;ﬂ{ ﬁcog? p)g%;?{eeg’ %{‘/}H arygﬁgsrogﬁbelfﬁ%ti gn’al I y,%%ilﬁe a?\ti bodi es are
genpoBhéshyil atiat fiess, spbtiesriptichal tumaritaegtudnses. 2cddmed EXNIessioroePnitiel humans.
I n one enbodi ment of the invention, the "hunmani . tibody 4S. . human
Ver STOIHGR AR TP cEL A SH U BT O G R VAR AR BV 2o
24 Or @Egml‘a a”Qi}uE}HEﬁ NThEvEtors Behialifly RBLHBRI £5d 8dpth &iits BE iterebtaminegl obul i ns,
I mmunogl obul in” chalns or fragnments thereof (such as Fv, Fab, Fab'

F( abiap@erred intbithe hasttcel by-vislhkiavg meihodaqulink serysicnendingsu Bs pyreffch

cont aj i ni el sequence .deriyed. from Ron- 30 1 in.
Hunﬁgﬂhgé‘?‘%?ﬁ?% 858%‘332&1611‘&%1%}8@ %‘E‘?ﬁi{‘? tf%f?ﬁglﬁﬁg%u clo%ng()r Ci g?gé?ﬁ?w anti body) in
whi ShoitBRitiduEss waBleas GHBuAT phdihdie DBABexats, lispfataninbyor isifetias from a
CDR of & non-humanfs%eﬁg es (donor antibody) such as, nouse, .rat or rabbit

hav inmflisiérbtrdasfietian, clastropetatipn 9t anyfmethiod posnovanteideptified: insihe faMEodi nent |
he present.inventio rovi umani zed version of an anti body,

3@0n’8$’?E?Hﬁ%%orlogléegteugﬁ&oaf\ﬁg&ﬁ%rhroég', four, or up to all CDRs 21 WD

2006/ 047673 PCT/ US2005/ 038740 of a nonocl onal anti body that specifically

binds to a protein set forth in Table 1. In sone instances, Fv framework
r esiPolpeptédes he human i mrunogl obul in are replaced by corresponding

non- humanesi dues: ,dioR b adksa1kRe b RDepRde ShniRiiATRId Siyb&tiaduss t hat

protein sequences set forth under GenBank Accession Nos. in Table 1. The present invention

n
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are found neither in the recipient antibody nor in the iirxported CDR or
framewor k sequences. 5 In general, the hunmani zed anti body wll conprise
subst ant ivaibl2gocalsr676f or at |east one, and typically tweCTuseécabE4domai ns,
in which all or substantially all of the CDR regions correspond to those
of a non-human i mmunogl obulin and all or substantially all of the FR

r egalempravides fragwens oathmmpiypmdméom@mme dtngmenisuel ranerieAl The

h d ti bod WA | | . f
i‘d{?ﬁtﬁﬁ% FBBIFTA ot Gnanas ”r‘?ﬁggar%ﬁﬁl?ﬁ%“?ne&%" Ipedfetl, AFER. 40 Thed o "
E%Eﬁﬂ%ah'be(ol‘@ﬂﬁﬁn&ﬁ 1éigth toNRE R, anﬁ%ém@ﬁ@ptﬁi@@fdﬁﬂﬁ@eneraﬁbﬁ ofimann et
ture, 332:323-327 (1988); and Pr(--sta Op._ Struct,. Biol.

2 5@3Lb5»9:‘faes (Tlgoppyent instenties akse conemalites fpctinnal fgmsnisnfithoproteingset wel |

Yo Bty e tiehonsnse Bt ok onf N IRN AR AL 0 JRRI G Rl T T

no nvﬁﬁl TRiflecliohButa ot dete3bdrst lf@ﬁsuwlealta)ff tiggicdlle flemilebe kmoaa toiomp @f sKillriasi dues,
whi ch are typl cally taken froman "inport" variable dopai n. Humani zati on

cantheart ghas dreenodypsptides $Q§fmll¥“€ﬂbﬂ%hpﬁ§€e§%h?@r?ﬂ%“@§ ferexpled co- wor ker s
J
§3oRE54R4 8 mopllf O e sulertam AP ATPOR calReREQIRI s STherc AL UASS

subsf skiLitihnke 10 deid ac5dss a@erRﬁagmamm §ts hbility fodu@@tionns es PARi ng
sequences of a human ant.i bod such "hunani zed" ant i es

10yr ebigfithe passemEaNspartel 1{@%3/ ISF‘QfP gmsfl ieéteé@ﬁPOWYe?Cé’ivﬁys%%?fa*%ﬁ?a| ly
| es§, hbap 3Buld RS thal @ﬁﬁ'l@?hﬁlcqeﬁﬁ'ﬂ:hghﬁt DELESNRS Firidh &k dnd t he

correspond| ng sequence from a non- human species. In practice, hunanized
ant vircaite of ﬂreqadlymnpctldbd; listhd relRatda 1 cho ttichsleiomewhimore copsrva@DR ameigPdues and

G Sl s cosrTL ) B Shois e FO0BHGA RS R BRDORROs P 1

| dentidd<sat Nes of Agents A method of identifying an antiviral agent
conprising a) administer|i ng the agent to a cell containing a cellular gene
19i sted i Bi4isplatet], pdiypfm’@ﬂec@li ‘ﬁgﬂﬁh@ppb@éptl% ds seai @ polypgpiife thaldss gene

prod ed b of the
Gent gt e art be ErE i v R e Bl BERGRICH LY BRI

ant hMufebr atéuiliiré.y Thd b@lypélﬁfd%ﬁl bftha\zwunmﬂ cah B oltaiaEd] 68 exarmlld) b of
identifying an antiviral %ent conpr|5|n? a) adnlnlsterlng t he agent to a

cel Exteasrticnl fApmap nateral peHres T gupitablg dorerample agpgnmalign celly Aprssgiohhe cel |
}[Mhtegfl%r%“ rul?lnalgt)nu%?m gélh c%dﬁ?%éhmkghp%hu&%(e ?ﬂa&{p?e(:tfnoc{'cella&qnq)ceﬁssoc' ating

Vi ra éxpression of the gene
20 r offed atinglatiof yitem) as:rtbyvdhtsmmlly syﬂithesizmgmmpcdyp:apﬂe‘té iy aﬂdmogene from Tabl e
1, a decrease or elimnation of vi .nfectiq 0 W th a decrease
or erlyRPREL? BrRYDE QHeedRy Fleadpg il Wag@rmiﬂﬁpva?sym gﬂgp?m%e 158he
age@a rent Of Q%%&'ﬂ raﬁg%@&um g’bol?ﬁékﬁléﬂeethe 15&%@@5&&&%{1& N &lotief @ald th gene

expre st on or t ctivit protein or polypeptide product of
t he agkercludes theefulidedgisnatdraliyjreccisripg pekypcptldwné mthiiol it i dragmeent.conpounds or

antiviral_agents of th i nv ‘?.]i’ill on c n_be d li vered tbefor
cont act i ngrEPA¥PEPLget A Qie\}PY OBPa% e‘Pﬁrr‘? SUERY N Ff”t“f‘fg |°rf§§emﬁ%
24ret pesz?egaae Ej(rgdgsﬁﬁeﬂﬁqﬁé’snwaﬂdﬁﬁ ic786sd 6F drdmplyisky11apYhege ticlwind an

act ecreases infection pr events infection or pr onot es cel |
sur wluabnanethods arfdesnlidgyhass misthads. datlﬁ@@éhﬂ(dsgf prqdmlemg theaolypeptides othBods of

t nt inpvent,i the ste ont a t he virus
canp% gmvﬁﬁtéﬂi%t{)ﬁm@m%%ﬁ% P?H%QCESFPCW?@ g%y |E\g]? qjPJI?J\téylcse&l}?c])at hogen.

| nf @RdrhPiry} REhMERSs. tHR ekt ng@;iuuemo@olgpepuaé@mmuehmany spithdsiag a
non-reconbi nant 'virus, reco nant virus, plasmd, bacteria, prion,

eukaslygtqm-rmuﬂma@bréablgiab@m@w eag@mentu@aaﬁéh%fl?mqw{?ecu ng a host, such as a

| | Wit f b
31 Py e 3 S5k oo RSk S e il 5 e be (1
des BidateigIat. NFeaer Gy, GA). @heskildd ini the b dan taadile Tupprarddts thas aal |

nol ecul'es, drugs,  proteins antlbodles nnrphollnos triple helix
nol pepfide Oépﬂbmtl&rﬂmoﬂmg todhaantraqdy 0 Fheci?ﬁ%?ﬁ'é’éméﬁn“&ﬁ fogekaRpleo npound

now n r pressi on
andf orgglqﬁn &Les()l%g(gpglts %@%&@u#ﬁﬁl lfe%{%t?lgeng 513 g%r(érgﬁ er e| n. 111@1%&2»&@ éconpounds
can cai be syhthekiat®atdigotaddéaved lﬁy)rrolfts $ymehegmmesin, whereas the other fragment of an
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30 products of the cellular genes set forth herein. Short interfering RNAs
(si RNAs) are doubl e-stranded RNAs that can induce sequence-specific

post - t r ansono@ti4adtal gene sil encing, thereby decreasi ngprom/use@s/odsthe biti ng
gene expression. In sone exanples, siRNA nol ecul es are about 19-23

nucl eotides in length, such as at |east 21 nucl eotides, for exanple at

| easttib2Rlyranlbestyhthesized andsubsapantdy eleawidivm PRe vioberby zgrsing a

PCT/ US20Q5/ 038740, .tri ggers, t.he .speci fic,.degradat | of _h I NA
o) (EDE i in ARSI TCRRS thy SeERt SRRk Ry Ren R e
bot fa¢thens HiRNA @8 Gralhifntstal Bk chPMentlyojoidal Pepd: bOizd 44Beit catbsgyloses

si RNAs capabl e of sequence- Efpemfl c degradation of target nRNAs

wh

bas&dpainiredteniin, Bspastizelyatedpmg e aagbody er Gagrment Bereof. (Esrm@fn(b%%?ggi ng
terni 5 th t t . | db
$ e St B UfeRAA Ussh R Mual ERbaRl AR OR N P BRI RRgPA lagey 0 ™Y

nModyoat 8. [E@T$993 ) riipled O PprasBlathedily. SpsinkansiciigdaagRY.such as one or
nore genes sgt fo)rth@iﬁbn TabI% 1. The effects of si RNAs have been

demblematively, ihe reptids of pelypeptidais mdgresidenilysimibssized weyivapndeserbebphi | a, C.

| s i ,f I . . : 77 e VO
02 g5 1O IRFiRteD; e HpiB Ry 408 oy B BBl tha Y HEANRH L PForfr D O
Nat hnti r fFpimerd SR d Gidillar BEftide condensklidrastuictions. al ., Nature

411: 494- 2001). In certain examles, siR irected ai nst certain

NAS .
14 ar get gé#%§¥m_nlee@mm%0r1@§m %f_ ‘H_fme‘i ‘Pfesyﬁ'élﬁtégﬁﬂregtigﬁé?%ﬂﬁﬁ agai nst the
sa }ﬂﬁél? hlgorg? %ﬂi&eﬂéﬁﬂ&ﬁs to%ei#ﬂn%& '?(gpl%‘?l%heﬂféerl pl'%%ﬁhéf $iagnledRl s, one of

ski can design siRNAs to specifically target any gene set 15
f or pélypepfiddsioe whdlepradeinrdeansd (dbreimeseplessl.oBiodicRNBEY, 1304151 {AYDDY. or

ST dene, PSSl o0, Sele 26 Lorif i Tl J Sabeygoiaine
Sy né&ﬁﬁf'&:‘@ﬂu@s’ Fﬁﬁﬁe@ Br ?&%eﬁﬂ@s B¥nt SRt} et Aica8fely. PhiMhéthew t he

GenBank Acce No. Tof"a codi ng sequence or the Entrez Gene nunber for a
15genegnsixts bf atwoEpwhicotical reachem(Daiesdnf efral. Samtteasis offtreteiesdel Nativequences in

Tab 1.. AL.so provi ded i €S. 0 C n be

ot ERopicdl 5 grsfino St AR UG ST SR PR, SRR B ERalARkeBR), 0°).
Spegdabti 6R1kF Yn uhBtStR] Hmehetid @episRNSIghRiAoeske GURA aasthantnbiccea peptidNA
sequences for the genes |IStede n Table 1. Therefore, any of the sense or

ant begane coBtpiing @B aguno-temingl Cis Tesidue tg givers Hroestedlinkegrintegpedipte as
[ t.i it 2 t . L . . X
Ceatnpubeaiibs pitd WipgRaseRaRIaofe LAl bR ERREHT S18ublnd 000,

2@ | endericbecippntanebey) iragd anethnelgrudastationfto fdre aindiile petiflechond st thEhese
sequences were obtai ned by anqcll%lzi ng.t.he open readi Hg frameg]go.f he genes
| i stigaliomsitabArpliatippet d1ip pailverhsicat ligation methqdde the tatalsynihssis ofane

ana , j i t e - ength
L R SRR ST o e
genet al TODRY FEB Leth 307fQF 1 (Ha Charkrdesvis § cleaiy T Bibkheing 269el 606 K EY4Eene
mper listed in Table 1, Tapl ' t tart sit. f th
SeqbeeeL et b Ramisig TR 107D RaguERmR ¢ b iar Bt by e
2%_“%%68%—3@?99?)296 and/or the antisense RNA sequence set forth in Table 3.
site

he start r the target 24 WO 2006/ 047673 PCT/ US2005/ 038740 sequence
i s indi caAkemativdlheiridaotected bentidesagiments errechsmuically inkedwhatedha\kend col um

T hormad bestien fhe Repoar Seqmats dr A smi of BEheh i ierfiot B ARRER NhToo0550
gen rlg%%ﬁdé%ﬁﬁ& eScHrdBler, V@t SESHiSAce, 206:281(IS92)5 e ThRGHEALRSR Hpebeespond t o

cceSsion No. NM 000350 and the start 5 site for the target
sequsadcts synthes&e apalogs phnystein dempins gs Wellaglarsean ety pereltivaly RjEde starts

t position_.4 .Therefore.. ISI -1 and/or a
3@eq8‘é’?ﬁ%’éls V@B}Tﬁﬁ lg]loﬂo 1@%6;tf\gy%flgfé§ﬁ§%tn%6§ééluéﬁgceS egtP a %%a%r%elée utilized to
t ar gREnARGAY aneadeie Peas ENABSMI gpneseepres). Sinilarly, a sequence
conprising SEQ ID NO 3 and/or a sequence COE“ si.ng SEQ ] D NO can be

uti | i zed the nadypertidapefthedsyniien panalsqhe sErae CRuAfIE AP IRBICHER Mt to be
H me)t(zluﬂgle??edco&%riﬁﬂt '?ecthﬂiq%\ég r]?&aﬁl%i]e%eofﬁﬂgroiﬂﬁfe%qgﬁﬁg% sequencing

techniques, and instructions sufficient to direct persons of skill through many cloning
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sequence set forth in Table 3. Sequences conprising the sense and anti sense
RNA sequences set forth herein can be utilized to inhibit gene expression
in any cewb20eukasrgotic or prokaryotic), animal or anyPeThS200S0GEHAS SM
These sequences can be cloned into vectors and wutilized in vitro, ex vivo
or in vivo to decrease gene expression. 15 shRNA (short hairpin RNA) is a
DNA ereicises bie fotvad incSambreok kbre@00h) Modscplae Ssioning v dubprateny Mapdss si RNA

(19 nt s t he
f ol I(%Kjﬂl‘?ﬁig)% gg‘rpﬁ%i% S?%%%E?Nggrtnﬁ%rﬁ e@noﬁ(g%o (gdlggrggggence r’angi ng from
aboytarkBrod®). nucl eotides derived fromthe target gene, followed by a short
spacer of about 4-15 nucleotides (i.e. |oop % and about a 19-29 gucleotlde
sequence Alsapravidadiy the peeseet 1@‘6?13610@%%’01293B ide RRMPHFNE AN 2RRQ)RAL sequence.

or exa 8 S ) foHo th in
Sran eI Rs A i o B P a0l TR e ARaA Y Y e R 20l B
Se%@ﬂi@polixﬁ&bﬁ@e keddehtcs kﬁﬁ@hl@dbﬂ}e@ﬁﬂ( Awsession Naedn Tablddsirgn an shRNA
with an exer}p ary linker sequence (CGAA). As shown bel ow, the sense
s equAgEen{sO th@ﬂ@éwlmeﬁtltiﬁéeqwﬁﬂ@ér (CGAA) to the antisense sequence to form

the top st Lﬁ%‘&e{s&% dtil%tp Oﬁ%ﬁcﬁ&@d%@fklﬁ gge I?ﬁt)f‘?ﬂ& P A0 §%5 apdineal ed to

nmake a dou ran onucl eot | at can be clone nto an

approgyntil emeateibt @imé dﬁngwsmﬁhnm THuse fod eulaheplstif thiedsd ofiegworde| eot i de can

have nucl eoti de_ over han%?, iicted belgw to fa il |tbat[ cI Oé}l ng. These
105 eqﬁ’@ﬁ&%%gklﬁﬂsﬁfetoc’le&ﬁéﬂ P Pen- 9% 2 Seaugngesy i %S.L‘?éars it vivo or in

0O T
ek Bt AR IR SRR 2008 MO SRS PLRGTA0 [0

B37)lool80g tivtine Stmidarity Bt rAAAAMCSARANCTACCANEKTIT BFRCEArames TMEBY ACIIRCT GG, - 3!

f%%t%@%’go R i SR AT A SR AT ISR AT TITAGTCTOS 3 (SEQ
g}?ﬁgd@o By K Ofere e T&A%@%W%%ﬁpcﬁe of SeksuriagNC:
1840) Ther

any sense sequence set forth in Table 3 can be linked to
15 t s sequenes sonidtirtiy regandlesscrfadhesher thayese wralntignpiilyeelateds nmake a top strand

for an s The, bot t.0 top
7 and. - TEoeL T} DHETRH IR Dat B 1 gotd ANFRRYEIRARIRAL 0t O
" T" oritRoddaka nilift Sideabfithe disaBstdRudtic aows aﬂd golgpepeitieohersing anhiroapk t hen

anneal ed to formthe double stranded shRNA. As i oned above, the top and
bot tdsfining theariens aphderiwiigeniaiganoet hewnlesy ﬁ%ﬁp%‘éﬁm‘&n pesiupness i at e

I t
ot el VeBipf o BHERSAR auif B6iRepride tBlePLERSCE GpRATY BRG & 1EN
207EeC LB T0,011, 72,0737 YaE7 R G6] T 78BNV 18081 ﬁq&&m&é, &59861 $7 c88h89;r90d9k,e&2i on of
the riboz mem)le ule to conplenentary tar d by a
endo%’bué“l‘he%fly Yoi &7 &Seaw%%eercerr\t/@pﬁw&gyotpt TR qeﬂBﬁ%‘?&” %n evc?rsgi‘éeélcf)r
h
| nhifldse g?‘lgklﬁ)iﬂ l’f'esﬁ %d%f Enéféi‘&%’d h&vtt@@et@ﬁﬁlr(ef S hoﬁ?@(@78 2002) 15

Kashani - I nvesti1g. Dermat ol Proc.
Gengsadipeptidesher mmﬂem Aaids.i Emempleeﬂearlmmmiogywan beicelcabiteil aﬁﬂr@hgﬂﬂegcapabl e

br|d|2|n e (such as nRNA) by virtue of
sorrénéé‘éiﬁé‘?ﬂ?@n S ﬁ@ﬁg‘ﬁ%‘ §ylsrﬂéﬁgﬁ$ hiest Vgfnule ei c acids dl) scl>/osed
pd1€r ein Caﬂnl%e%h b'eﬂ&ﬁﬁt’iﬁ 6188y cabEpslesRhed 59 pabkkard algorithms.

si ngl e- st randed or a nodification or derivative thereof, which
can Optimik rdlgnhgcnadfnelqusm@ﬁé@ cogparisen may be e cadustsd byl tagal hamalegy ng t he

?m Lajens %ﬁﬁ ‘hs\{i%g%ﬁ%‘fso H‘)d@(%éﬁ%h@aglfﬁpyt@eucergglldgﬁuences (for

exangl ganfint &l Hhﬂin‘f bENeEdeen hiEWAHREIECL ML, \del04'8 t4hat(1970)pﬂ>y1ﬂheSeirbb
anti sense nolecul e under control of a pronote i sense nucl ei c_aci ds

ar e foo Blymlm’ltemqtmsof Regrsoapadpirmsudirar. W@bl@%ﬁé’eéf 4. BHAAM4 LV | east
| eot | | 1 | eotid
TENME i e e

nucI EPARTASIH (B WHscnsi G&eﬂ;@@S@@@hﬁ@abﬁ@&,_de&ave@onmmar srome 561 ecul es can

be nuch longer. In particul ar_exanpl es, .the nucl eot| ified at one
or n¥fiendsdde Mﬁdlé@ly%\@l}b%tBLﬁ&Te% gcr)rrrl)@m o %Y%H%M@gg%ﬁﬁw&%@ﬂhtl ons

Lett. 174: 247-250 (1999) available from the National Center for Biotechnology Information
(http://www.ncbinlm.nih.gov/blast/bl2seq/bl2.html) ), or by inspection.
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thereof), and can include other appendi ng groups such as peptides, or
agents facilitating transport across the cell nenbrane (Letsinger et al.,
Proc. Natwo 20@ad7678ci . USA 1989, 26 WO 2006/ 047673 PCT/ B62032603885740

86: 6553-6; Lenmitre et al., Proc. Natl. Acad. Sci. USA 1987, 84:648-52; WO
88/ 09810) or blood-brain barrier (WO 89/10134), hybridization triggered

cl eavage Thgentrs typascif homokpgy, cangi nail deroznclggacids by £e cxgyplsy the

intercal ati ent s, (Zon,, BPharm, Res. <5: - ) .. I f
oeeains S RERZE Ny, AR 22, I, Foeeel Q) Prop MR SR 1| 5.
5 byemy.egs:r70627¢10, A089ITa6ddr et Bl M@ AEAym Y IB3281-H06) @ 98X evhidhi aze,

acetyl cytosi ne, 5- (car boxyhydr oxyl met hyl ) uracil,

5- chetebxineernoyitadby sefstange forat inas ptgrigérelated to nucleic acid alignment. It is

ar bo t m_no hvluracil. di i N ueosi ne,

ot i Ty SR FIN A EEh ooty SEb RUAE id hPlfe B BEha AT
2, 2rehults bnHegd fitine, methodEby Lt ehe 2killet hytign anidestands iféddyityist osi ne,
5-net hyl cyt osi ne, N6-adenine, 7 10 net hyl guani({1e, )

5- mérund with ableastiape af dkese metiadsothy spanetisre Mowd be $3id tr hayeithe staiela. D
naan§xk§ueosine, 5' - met hoxycar boxynet hyl uracil, 5-nmethoxyuracil,

- Bt hi 0- N6- i sopent enyl adeni ne, uracil-5-oxyacetic acid, pseudouracil,
queosi ne,Fo2ekinply hoadedeerdin, anseyhsrice 2ecitédar awiihg a particilaupercent,
4-thiouracil, 5-methyluracil, uracil-5-gé¥acetﬁc ac%f ne%h | ester,

1Qir abpmodpgyipamether seqeqce i io,3adusndenthgrhave the wpciied homplogx ag, o 15
car Q:Qf%pﬁéﬁj%)} 313“51?%611 mofR M the Ss1dNAB AR R YesEIIBSe. OF Bl @ sugar
moi eties i nclude, but are not limted to: arabinose, 2- fluoroarabinose,
xy| fisst sequehchées 8@ pewentchomalpgy,ed defingsd herein, 36 atsheondtrsapinae & thadk¥ori e,

such as phosphorot hi oat e,,.a phosphor odi_t hi oat e hosphor.am j gate, a
hospasEnT Ao o R e Bk B8 hsonR B RERE AL U Alkef
PhogRpRAlAHhéthed S¥erfif IR ABCRLANRI1040 1d0BARISH pateatihonldlog tpaké i cul ar
exanpl e, an antisense nolecule is an a-anoneric ol igonucl eotide. An

18- as?mdi sequdticg@n @@]!cgbtmj]ddy #norafhe pier crlculationneetbedsa AtfeRnoHPs FXABPIR t 2
par RS} angeies i SOl BB Yelip sl g Bab i g T

19843 quehidg it d1anmee keRivedd feacend Bosoljgigrt the séandrelinmice Aingbbtthbe, such
as a peptide, hybridization_triggered cross-Ilinking agent, tranﬁlport agent,
or Zmker palpulationmethadypd theiPearsery sngdipgen caleylpggnmeihedivery et nel ude a
targetin Le t I1's. The
t o Se g ABHERd) iDE g pERURIRERINRY BN ool AR AR B8 oy or
20 r agewifh atdWRendnhalculapagnitied the Notdkman qmdé¥ensch aalculdtiensuethade of t he
host cell. 3Q In_a specific exa nse nol.ecul es recogni ze a

. l e, antis ((:1 t that

nuctlee faeges epladatigymethodyr apy, 0 l??cﬂﬂﬂﬁfeca&c'gé?%ﬂ TEthodBNAS §F %{loﬂi‘eﬁozyne (for
exa : 06764 ' , i
247 g%é’%? §e§g %9%9{‘9‘%%2}% gg\?ggé%f ant ?gs%z%e&\?\}nt\éﬁ I1lgtl%fm’rrg!t) g Ise(%lg %}?ﬁﬁ? C © éfuc h as

t er pye fiely s€uepté Is, cabapatd ® lofve BddicatenhponRiveyhipdhe bgoond sequencaiesses i bed i n

27 WO 2006/ 047673 PCT/ U 05/.038740 .. Baghkj. t. al. Appl . . Bi

51 of BEhfAEFICH At msghodt Gapnehn graptiesiarts ek Sy A BRSO RECL 1 de 1 s a
2% éé%ﬂ&gr@éﬂlﬁﬁﬂﬁﬁe&hﬁﬁl&ﬁﬁte& hbRiefoBipcientaddsy! . Acids Res. 15:6131-48,

, a chimeric RNA-DNA anal ogue (lnoue et al., FEBS Lett.
215: 327- 38lso1eeviyied Bythegmesont inyentigreare spalpesntides sef forth pnder¢ipnBaske net hods

can ,be used . to .inhibit viral 5 infection.in @i [ D Vi ex vivo
or YGRS N}Oﬁ' ]flﬁlgalbﬁ%i PO OB O W@repcrog‘é%ﬁfauivﬁ \;}% Elltlél %Cr%g 5&1@5%(%%10?8 i Irl;g%&c an be

i nf gghedviivdsudstitulivis &% suét fhat a pafufligesccustied) atsndaid rreplacqictyasnd e or
fung can be utilized. The cell can be _ prokaryotic or eukaryotic, such as
a ceav

irfgr simmilanpiopeeies, Suelsepnsevativesustitutipnsfg notpiterthe fipghonofthe east or a
acterium..such as E., col . > D i art of
307 peiuiePligh Fis St Spteryetl B8R B B8 ho R B 4Pl BToRing
cul tame:; The viruses of the present invention include all RNA viruses
(i ncluding negative stranded RNA viruses, positive stranded RNA viruses,
doubl e stranded RNA viruses and retroviruses) and DNA viruses. Exanpl es of
viruses include, but are not l[imted to, HV
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(including HHV-1 and HI V-2), parvovirus, papillomaviruses, neasl es,
filovirus (for exanple, 15 Marburg), SARS (severe acute respiratory

syndr ome)woinas4747ant avi ruses, i nfluenza viruses (e.g. pcrnfscaosnzer4®, B and
C viruses), hepatitis viruses Ato G caliciviruses, astroviruses,
rotaviruses, coronaviruses, (for exanple, human respiratory coronavirus),

pi cornaviruses, (for exanple, human rhinovirus and enterovirus), Ebola
virus, human herpesvirus (such as, 13SV- 1-9, including zoster,
Epstein-Barr, and human cytomegal ovirus), foot and nouth di sease 20 virus,
hun@n adenovi r us, adeno-assocl ated Virus, small pox virus (variola), cowpox,
no Kﬁy 8%, vagGiRl Rei @Bbgﬂuﬁ¥&fal meni ngitis and hantavi ruses. For
aninaf%? Vi Fuses |ncIu8e, ut are npt limted to, the aninmal counterpart to
any| above |isted human virus, aviap influenza (for exanple, strains H5NIL,
HSN2O il Resiciié  BreinpidNDubsiimtioan] mal retroviruses, such as sinian

i nodefi ciency viru avi an 25 i nmmunodefi ci ency virus, pseudocowpox,
bovrﬁﬁginnunodeficieniysvirus, felipe immunodeficiency virus, equine

i nflectious anem a virus, caprine ar{hritis encephalitis virus and visna

vi rjuassnThe net hods of Gilhe present invention can also be used to assess
bacterial infection and identify antibacterial agents. Specifically, the

sa Ag?thods are enpl gned but instead of 30 contacting a cell with a virus,
thel cell is contacted with a bacterjfum Therefore, the present invention
provides a nethod of kdentifying anfantibacterial agent conprising a)

adnf ni'stering the agent to a cell g¢ontaining a cellular gene listed in
Tablﬁﬂl, b) detecting %Re | evel and]/or activity of the gene product

pro Ced by the celluﬁér gene, a de¢rease or elimnation of the gene

pro

gét and/ or gene pr,oduct activity indicating a conpound with

Bterial activit{P28 WO 2006/ (47673 PCT/ US2005/ 038740 The pr esent

i nvention al so provides a nmethod of [identifying an anti bacterial agent
conpfil¥i ng: a) adnini??bring the agént to a cell containing a cellular gene
lisfed in Table 1, b) contacting the cell wth a bacteria; c) detecting

t hel Hisel of bacteriaGlinfection; amd d) associating the |evel of

bacterial infection with the | evel o¢f expression of the gene fromTable 5 1
or [He activity of théuprdtein encoded by the gene from Table 1, a decrease
or elimnation of Dbacterial infection associated with a decrease or
elipyreation of gene expywgsi on and/ ¢r activity indicating that the agent is
an antibacterial agent. Exanples of |bacteria include, but are not limted
to,| ke follow ng: Li§ﬁ§%%p (sp.), |Mycobacteriumtuberculosis, R ckettsia
(al ypes), Ehrlichia, yl am da. Further exanples 10 of bacteria that

can targeted by the, present methgds include Mtuberculosis, Mbovis, M
bov| s Strain BCG BCG substrains, M| avium Mintracellulare, M africanum
M kansasii, M marinum, M. ulcerans, M avium subspecies

par AFtBer cul osi s, NocHl%iE5d¥t er oi dds. other Nocardia species, Legionella
pnepnophi |l a, other Legjonella specigs, Salnonella typhi, other Sal nonella
spe:S@%, Shi gel | a speci'es, Yersinialfpestis, Pasteurella haenolytica,
Pasteurella 15 nmul toci da, other Pastleurella species, Actinobacillus

pl elddBneunoni ae, List€fia nonocytqgenes, Listeria ivanovii, Brucella
aboftus, other Brucella species, Cowdria rumnantium Chlanydia
paeufypi ae, Chl anydi aTyyrachomati s, ¢hlanydia psittaci, Coxiella burnetti,
ot her Rickettsial species, Ehrlichig species, Staphylococcus aureus,

St apifhrococcus  epi detst ghes, Strept gcoccus pyogenes, Streptococcus

agal actiae, Bacillus anthracis, 20 HEscherichia coli, Vibrio cholerae,
Canpyygbact er speci esjjgNeipserria neningitidis, |Veiserria gonorrhea,
Psetidomonas aer ugi nosa, ot her Pseudononas speci es, Haenophilus influenzae,
Haenophi | us ducreyi, other Henophilus species, Costridiumtetani, other

d ost ri di Thus, $trie anéerstoyé kst nilzere desred| inadificataoms aod khangye meiyrbieanadsani es.

811 de PuBeicieid Seradiische BBPETES G5AT PRSP BREABRRS ) SHHE Qe

fam r e, L b i o RiviRhBkdect eri a can be
tegF%%pa%&ﬁ?géﬁﬁﬁ?ﬁﬂﬁﬁgﬁﬁggghg?ﬁ?ﬁ%gg%?gg%?g?ﬁgéﬁ??%i.fdgﬁ anti bacteri al

act iovheryvisgdésisbleathhmctenattserSugh cibrgesanapdecwfin nhiwrglisdans o meehei on can

al so be used to assess parasitic infection and identify antiparasitic
agents. Specifically, the sanme nmethods are enpl oyed but instead of
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30 contacting a cell with a virus, the cell is contacted with a parasite.
Therefore, the present invention provides a nethod of identifying an

ant i par aswoi2006ag@6T8 conpri sing a) adm nistering the ageot/use0d/ 0ssské
containing a cellular gene listed in Table 1, b) detecting the | evel and/or
activity of the gene product produced by the cellular gene, a decrease or
el i symthtiicailydhtrodiesed geing siie-speific mdagenegiendieprenedutes det Whichisuch@s cati ng a

N

ant iaBan@aéitk traFIRBubEIIRE S dtBer aa)irRtividy ialesdpgeEptide vagent appecciatde! |
containing a cellular %e_ne listed in Table 1, b) contacting the cell with
a paesssififenctiopabiretizgyi Hds thwe cpaigaiplated hataariops changetmay e niadg igjhe

ssoci.ating the | ev f i L ey i ' ' . r1essi on
St i e spe e Eing RoupRpiitad: b Braeh Al o} Mad Bl nilelERBITST,
gen %eéﬁdﬁﬁ?ﬁ&hh@t bpprciiblerieass Wslogidaliutitity @ractiVity pad aessibly withfact i on
associated with a decrease or eljimnation of gene expressi.on and/or
act iinGregseiin gretuetiliy of petviynd gahis rlsanthagpg LSPPrREygEationsEl B es of
par asi y It . 1At pori di um
P B S s B o B e B e e R o,
exampplypeptifle d&qupnadsaezidfatth Aoxbid argaintapphiteisbycihetpessphiineehtiont iyn t he present

nmet hods | ncl ude, but are not Ilimted.to, P]asnodi fal gi paru ot her
1G4y am‘aﬁm& the gpommic lagsigp ng?&s%cﬁrie _,qui’ﬁféiﬁ’i’ov ngr&g‘]’t% ﬁ’r?i RISSe%t ypanosoma
Cr UZ}ven®bl $as %135 P%’H&é?ﬂ?@: gérﬁﬁﬁiﬁ%atlh?ﬂ SRV RiadPQMBRes of Mcb@Eeres! ShmaNi a

speci es, Thei a annul ata, other Theileria species, Eineria tenetla,

ot héfhus Fhased ba tlepiadirestiotpstvaddddeneins ipsouldbgrputdre/for onoetsksll rebkarimans,
Bl astomyces 15 dermatjtidis,. Cocci dioi irnmti Paracogci di_oj des

br adp EY?}C?WHF%?‘?I t*’? g?ﬂngmggl?%}c}ergﬁﬁe% %?‘Pg)}ha?%é Blé(if eegafy,&'naﬂaﬁgr asitic
agentgudnRtigr the gbfesabf Rpthinéeeih Olt VB RIPAEBE Fdutine dbr cessT skifl fthesattiye for
ot her "parasite, particularl % parasites fromthe sanme famly. Therefore,

15%ant iytidize spmiparisayetapks ang § faidrsftechuiguepiridentify sequancesciomothay utilizi ng

th t.h f .th t i . i i1 [BY) i nst
o hePos at Petoniolfil T aoni SLAR 1 kin 8 AU ALASIA ordfifepliby 207 N0
a cejuk HbPdeceaty forstelal bf thEadelle 1 has been contacted with an agent, the

| evel of infection can be associated with the |evel of gene expression
and/or activity, such that a decrease or elimnation of infection 25

asso&'&t to%lglesvmth a decrease or elimnation of gene expression and/or
act im—g’y—rrrdi cates that the agent is effective against the pathogen. These

20vet hods CHife fresdiit invientich dlso pasids arfttbodidsehitspedifically bigé i thergebact eri al
infection, antiviral infection, antifungal infection ntj parasiti
i nf GEPGUSHS, POPRCRUGRS, Brofeays, al’ﬁofga%%ﬁﬁlﬂé‘?rg‘?iﬁt ?‘g&b‘t"‘ %blevf'r ihgﬂqﬂ% iogn can be
mea L} ifiv &t \dHaB 4B b B or0f mohERINA1NALLOAYN Tl #ntiBy@Y €SSi on
of gﬂég %gérgéﬁvﬁpbﬁa{lhgégg e d}i.a Ift th(g?% isa 30 _declr ecgge invira

i nf edtthomyventiemsddudivelyRitndsi aspalppeptifctec tBy EsedertivelyrtahdSgeispecifivallyevel of

viragl. _i,nfection can he assessed. by S.ur, an..anti.gen or oth pr oduct
s QLRI dRR A ey BEREE e e CBRPRaH e R e e Ly

24 nf %E%%“bn thd gﬁe@&{t%aée,sa BoNBEHERRSRL ifBrt]_Q%ﬂTaM@\mirSanﬁ%éxﬁé fagie et i on of
an si directed to a gené set forth in Table 1, the si targeting that

geneniangamhesériogendous papitlatidn of praigims andyathes biolegics) THAuS, apder depigppted)|

i nfecti ) / 2CT/ | ed b
eal EETRGRN SOPELOR N BYEred pRaR AR BRI i Bt B TRHEEY O
( RT-B6Rb % paM inSegediftar® ydnheio Jtaytpapansirtthe 3hmpleSiPrgfeibby, eglettittet i pl ex

real -time RT- PCR for HSNL influenza A virus detection." J Virol Nethods.
Sep binding dedudasdieding ateabopior abowe d. B fimes ansay; hpskgrepad aed theshsence of ase

ol yprer.ase ¢haj.n | On, as: ture 5 nmethods for detection of
3‘2w‘ nség‘Pﬁgar“&g’h@én%{sagsgﬁf%%sl"gilﬁ %&gésl%gr% Jan; 66(1):119-24) Snilarly,
t he | evel Tigk iniehtibn aRD e6iitbplAesunbi® odbashstadnpetafos ®iddingtoidatrang t he

net hods set forth above and kngwn in_the art, after adm nistration of a
cheriitezactors oa ligands ta dha rrotems sst Torthy H1 Epble 1e uathes wards e PR hol i no,

anti. -] ] - I j se in
ot R TOyides AR fat AU AR GOR Bffeen the picfhiCect forfh SERIREOD 11 |
ant i badlytheirbipdiog patneranforssnspldbiA, antibbdy phitheqireseny invehieon Gomompste i s an
effective
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antiviral agent. Simlar nethods can be utilized to neasure the |evels of
other types of infection such as bacterial infection, fungal infection and
par asiti cwonb@ourem Antiviral agents found to be effect ipce/USesosnssg4vi r us,
can al so be effective for other viruses, particularly viruses fromthe
sane famly. However, it is also conterrpl ated that an 15 agent found to be
ef fwuma\momgafmsatbmdm/g slﬁw(ea sgebmia) bec ¢aleordhaansbodyrian gempateoritiagi an 1 u
or any .oth us erefore i viral nts identi e virus

e PBYeit 3 itk tF por i B s oo Ao R Dok AF kR Bl Re 1 VT
act iyddr Yh@ﬁﬁﬂs@ﬁbu&{dﬂ 86nti] ¥ SLFansEAFtid8 ¥&tor0det Fdith indRibee Pr TBeIGHhtikRly be
nmeasured by any standard neans, such as by detection with an anti body

s peeptidnally san hhee pithsr e ANtagoTEs e agopisis fyactien as eomnaredsiodhe antigens r agment s

t hereof ¢a | i C equences,
such as g Err'ﬁlglyf ﬁ?na%lgb??z)‘feﬁgg gog’giyg?pt?ﬂé & glg)%es ")s/g’twf 0 't1‘én:§lié’ Ei!hq;I e 1 by
st aglafodydTmhd fnivemidnOs 14berdriidh e Setebiaiblexiny e Foespmagss ithndetctablegene
transcript can be quantified by RT-PCR using RNA isolated fromcel]ls. A

var meisty 6an bessested fiamdhe sraspLongising gf atfhlor%‘%t ity ayengymeiinksd  For a
f tled
R e s T T L S

Pr eFﬁ)}:edIWes Sithi 4 dui@ostn@r strexthile oe ima gingt e&xﬁr—&hctgrpmmnubedlem and afifpitiyor
i ficatign methods. %ach of thes ocedur es, PCR primers on

1QEI tﬁ’@F‘lr%‘il gatibpdigsipge alﬁ?l&?%? red foib g@q{,ggg&m{/ 430 anpl i fied are added to a
sui tably \anepg &%ni‘%l&!t@hﬁ b gcmﬂ Pgméﬁté)ﬂﬂré@ft Bn i8R Binferid1€r most abl e
pol ymer ase suc pol ymer ase ol ymerase, or Vent polynerase. The
Nuc hieti b daesi enh&hybhﬂanﬂbaqmd:semm dimhat mué‘clpla rautlgd:reomﬂtom spesificitiese agd

S Amprmniciucl e 2o har FREARE iraiss Fiaiie Brhaf BaBmerc ahitner cycle of

denﬁia%&h@ﬁﬂs%@th&%%odieg fak péilamaﬂéiablﬁest ﬁﬁ&hanhélﬁ dpdaiﬁd altigens ABPreYaées are
repea multiple tines to produce an anp ra ment contalnlngthe

151uc8e¢1camdaoa1®@qde°w@men@tombn s hyrtbn@mqgealg@wrpmhﬁaﬁ apdeembe been 31 WO

pat SRR T 10 o0g atonesol i p Rt f TR AhE R oD, o

i's gafe@mﬁétﬁb@ﬁfd@ Pr&Iubin ?Mmﬁﬁé@é@ B6EsdrBenibg a@fibodied for kpecifRily andrictiotg. One
of skill in the art would know how to de5|§n and_ synt hesi ze pr| rrers t hat

anplSdeyangw end Laee. dntibeflies.ad Labewmiiz Masua cEokdpynring HarpapPgblicatipnsy

fra ewngoé hﬁfﬁf@@ﬁ 5 A detectable | abel may be included in an anplification
rea ) kS abl'e labels include fluorochrones, e.g. fluorescein

20 sot hi ocydsairelidet Wahin tHeatkamimeof “hatidsdRed fragpleytsakerydfiraraiconjugates

i CAF ORogY GBS aPB SR PR (D i oRlTS ABRARS: or
6- car 1D1¥?&]]\}J% RIZt Nb: 47088951 9r Q! ASGEER afd Feliby mosBbRAYEY uor escein

(5-FA t’et ramet - 10 car boxyr hodam ne” (TANM'A),
r adrefachcee | abels, e.g., 32 P 35 S, 3 H etc. The |abel may be a two

stage system where e amplified conj ugat ed.,t o bi ot, hapt ens,
etc. haviQRioRally;the E qﬂofi’rﬁstafﬁ %‘?r}?&]‘?t%ﬁﬁ}e ém ﬁ & %’Em fic
25Nt h@ﬂﬂhﬁ?ﬁtloﬁtlﬁ hun¥Be" B Jritenkt diinBet dFatht ”ﬂ‘entlbﬁ t‘ﬁ@ F“hﬁ&ﬁﬁh%ﬂ tMtiBodpisect abl e
e

| ab nmay be conjugated to one or both of the prinmers.

Al t ethnatanwersion ofitae potbodyfpradiededdtyi adgermu dind mu’qartthéna#p Humansgedfarms

| abel.e SO0 as to_inco rat.e 15thelabe| i nt 1 I|f ion product.

The® tﬁ%’h&mﬁBZ? gl’gl“é’élie&%%gm&lesa?ﬁ%?}fl W&ulggﬁ"u' c;Dfillt%ed by one of

a nuﬁréaﬁé or ﬁa%rﬂexste%‘fedf QIR 2k Fvi reb, aab, Ffﬁlﬁ?’)ﬂtbi'(ﬁh& aﬁﬁgéh—&@ﬂlﬂge sequenced by
deoxy or ot her netho Hybrl di'zation with the sequence can al so be used

to dehisequénges pf @tﬁxOé%mblch@yn@@umﬁémalwpm%me derivas f5em nopthymany The genes

d. I id he I d
A

assaﬂu@odyqﬁlgezhldmﬁﬁeﬁestﬁmﬂ@l@mmdfem ﬂeiﬁplsﬁmemﬂaedrbyaeﬁamlfeomanpl e. This
t echnol ogy can be used, for example, to identify n‘gl es wth reduced

expCa¥R pbA nep-hamenspegies (dener autbodyyueh 3 %‘Eﬁeerai 05 sapaedbe desigdcont r ol
| e. | ffect f 25
;oo geEif gy, A6 AR QBi7n B8 eBBatthbha, Ak h&.“ﬂﬁff‘%{é@ﬂ‘@“’rv 5 8hi s vay, one

of &kinkahized vef®radfian ahébodyg eoinpligingen eleast ba¢, tevoethuga, égut) @twdioail CDRs
downr egul at ed upon reduction of expression of a nucleic acid set forth in

Table 1. Simlarly, one of skill in the art can identify genes that are
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upregul ated or downregul ated upon increased expression of a nucleic acid
set forth in Table 1. In this way, other genes can be identified as
targets fwo 206vemaqry, such as antiviral therapy, 30 antiPbaatsesosaBs7sher apy,
antiparasitic therapy or antifungal therapy. To create arrays,

si ngl e-stranded pol ynucl eoti de probes can be spotted onto a_ substrate in a
t wo-ofl memrmictmal antiody thao spesificaily bifadstio s pngtein setrfarthén Tplde fndebewei de probe

I
20, isgeey, Yool eedusia ok ima e R bl B SR cont | puous

n U c |c8ﬂ&éﬁ$ﬁaln§eﬂc%cﬁlﬁﬁiaﬁ reSlandsh STRHAl i 25t dndBoTIRGURAE 8180 $6inpTiss tohiduasitiat
G --nBank Accession Nos. in Table 1. The array can also be a mcroarray

t hatard fouhd dehesrin Heesreeipient alitémémwpm the ipadopii EDRior Sagewerk zﬁ%lea‘%eSnor e

t farth Tahl 5

Jor T eRierat M Hdhised MBp i D SRR MU TSP kR oFUER 1L oRE BT E S

For tfpiamal o, &aﬁaﬂw HBMmpiak, Gn R EIEAIC oRQibstatdiallh allaTehsiBReregioms TSt common
e

al | has a frequency of 99% or less, Different alleles can be identified

accepupspynddo ghase of e aeebumgn mmmwpgloh@ima@équaﬁ@ééstamb?ﬁd eHdbs ERvari ati ons
t £ ted

f ?gg%}élﬂﬂgaﬂe (U% é)f?a hﬁﬁﬁn%‘mﬁqt& g%bﬂﬂr%!&ﬂ&ﬁs% ﬁﬁ}ﬂ‘f& '”lshe e Hima gingg‘%?lltlﬁ dgpcecepte

ining are use or certain
10 apfitialigtaisonsill coneprit beleast afﬂoemmeafzm 1fntﬂmanpglobohm cmn;tan‘t region did)el e

| d h | h f b
1ot &rmisHBEHBY0L PEEe FuBBIRAIS YIS e e NS LIS A ype of
al | g{lgc ; ehét 1 aNRRPL LS 598 32'?<eiyg§9rala'p@ggtaa@ﬁre%hs&aaofalae@efgmwg

al | guenti es ’are discussed’in Hard, D.L. and d ark
Priit99)es of Popul ati on CGenetics, Third Edition 15 (Slnauer Associ at es,

Inc., Sunderl ssachusett 1997 articularly in and 2.
These mi Ms@Paﬁ%l\@ E’&H‘?I} YR ?lg%ba@t%t%catreﬁﬁv @?ﬂ?xxﬂjrﬁnctﬁ ?ﬁe@ 'sanpl es
fr o SRk shtibste Rastink O @forBaind sbiC RlsRAt ddahtradidelimotit f frﬁm@é’cﬁtrce

susceptible to viral infection or |less susceptible to viral infection. For
1&xartidtes nei-humanh é"hpﬂee@adtuma:m@mnp enidseridvges wrgtofien rafesied je pHRMOPIBNY of t he

t f | t d e h 20
%?2?%%&$§y§8§%ﬁu% ﬂV%%ﬁa (%Ha%?g%Q pgngﬁﬁ%ﬁ?gaybbglons%%?ggﬁﬁgggnes set
for %Qsénﬂaﬁ??éﬁ’oﬁnnedt RBbwinpsHE mdﬁbddﬁuﬁﬂlea%@&ilﬁlo@m& oatos Antaarredecr eased
activit ene product to_ identi subjects that are |ess
s usé@ﬂ;tﬁéﬁkie?i(d% CEWP@@?# dn Natye, 35?12!:?9?%/3‘3% (&%ﬁﬁ)bXeWy@maﬂ vate to which

| | e d t t |
i Ayt Rt Pa%%i 1550, 35 A RERE g EDHS A O sofiincb i 0,8 25

200 bbﬁeﬁﬂbﬂhﬁﬁk@u&weebf&an@@uﬂﬂﬁﬂy.hammﬁngﬂmbmchdhm&mﬁszhmmbnm&sact|ons
such as  hydrophobic interactions. Techniques for %ﬁaﬁtructlng arrays and

rret reriehigreriggnihodinedsS. Batr MO s4.8F & 50i0swheFran spbstgniially less thapargigact pcr No.
M b BT oy B 7 01

5 5% IntdSpediBs. Nim practit2 Iniifiizdd @itibPéies arsiatypicalythuntd; anfioddikein WinicBo

95/ 22058; and S Pat 34. Co |Ia | e
pol yﬁm@a&fa% §°S%‘5§ﬁ°m§$%\¥qs m%é‘ﬁ'lé’%ﬁi%’ “e% A™Mal so be used.

oklse g lotggﬁs Q?éé‘?%&%nﬂ%ﬁbb&ega ect gene expr ession is described, for
exanple,;” 1n Lockhart et al., Nature Biotechnol ogy 14: 1675 33 WD 2006/ 047673

PCT/ US2005/ 038740 (1996); Chee et al., Science 274:610 (1996); Hacia et
al ., Nature CGenetics 14:441, 1996; and Kozal et al., Nature Medicine

2: 753, 1996. The |l evel of gene product can be conpared to the |evel of the
gene product in a control cell not contacted with the conpound. The | evel
of gene product can be conpared to 5 the level of the gene product in the
sane cell prior to addition of the conmpound. Activity or function, can be
measured by any standard neans, such as by enzymatic assays that neasure
the conversion of a substrate to a product or binding assays that neasure
the binding of a protein to a nucleic acid, for exanple. Moreover, the
regul atory region of the gene can be functionally linked to a reporter 10
gene and conpounds can be screened for inhibition of the reporter gene.
Such regul atory
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regions can be isolated fromthe genom c sequences and identified by any
characteristics observed that are characteristic for regulatory regi ons of
t he speciwe 2a0wdh4bg73t heir relation to the start codon f®CcTiuseoososs7aqg regi on
of the gene. As used herein, a reporter gene encodes a reporter protein. A
reporter protein is any protein that can be specifically detected when 15
expressed. Reporter proteins are useful for detecting or quantitating

expression fro extpressmn sequences. Many reporter proteins are known to
one ﬁﬁ%ﬁ?ﬂ—‘f’—ﬂ—&ﬂ%ﬂ LESILN Sart. These include, but are not limted to,

0- gal act ogiHas6d of 1ehi§imSH atftadhkalticommpiapd)adasssthag thetigettion
specific detectable products. Fluorescent reporter proteins can_al so be

us edsellsapntrining ageBelar gengdisteskiariabge o1 ) @tQQHIB)thG teyshend/qr et eigept ther ot ei n

CF red, fl uoresc ra n 20 otein
%YFFééne\?lr‘?cB}Ct Pmdélﬁ?(fbc?' th% gﬁf@fﬁ%%enb (a%éggseﬁgéggr é\’(/llf;rg n%e [{‘Ltgﬁs gﬁé? S g%t Briefly,
cel | ghdladQaeB Broduct %4909 iGOtinglacdipe@ikwithiahtivirfleictieisy.r ed pat hogen, and
the incubation continued for 3-7 days. The antiviral agent can be applied

to the celhegpisseniimvention plsg preyidest @ér%ethwf elcdpeiyig @H@Halpﬁa&eﬂbgen The
armunt of. VLT t

practit ML @ bjg‘lhﬁﬂgs‘[ n%?llétge) as(ge?/l:ér%éﬁgﬁﬁ n%f‘a e‘%errl%ﬁr oses i m&hdg l%ogt nt| al
t hlelrm&mg tl@egﬁ?l witlan Vlrbe c@tﬂmemlﬁgehelévgl of vnciiké mﬁeét;on;) phd djaissﬁns@g thages.
Fol | owi transfectiaon, assays_are condycted t rm ne t he resi tance
16 teeledivizal igeationantt HR 19 ¥95¢¥R¥G§Sl%8§§1§ iﬁﬁ?é or it agiiyfly 9

vir td Y ed by
st rie SRy Bl pEBded MARPRERERER RIS 1y “%‘%fﬁ%%@%&ﬁ%?g&@ﬁ‘gﬁ%@am. body.
In  @Godated ewmmﬂ@;reash er a]nrnntandty offlgate sp@esfior and/gr dstimdy itdicating thatr al

t | abel ed, . f det ect.abl k h
F1 kP pHBRdS o1 AN PGl ahBITDLE g 24T Lty PLCY BL BRI SBYP0eTng o

secopfasMnaati R/ tﬁ@ﬁﬂo@élﬁ oPPolgpt & prolilet GXtBS ?&i‘ee Rfthdeenddant ilgody is

then detected, for exanple using m croscopy ow cytonetry and ELI SA. 34
j\%.'0) a&@wrmmﬁao@cm IS2ROF ORI moanmwaéragamfw@me mmntion cad &e delbyered he

abiljty of S uryi ve. viral ectian ned, for exanple,
by p& %%’r% rgorii%(iqng\?]cg ¥]?§Vg§l§é’§ SH%{‘}E ] P’Jﬁ%e{[ﬁg%%g excl usion. The
anount  of TRe RicMddls edckibb&dbdve c'EﬁMeButﬂlzddﬁoadéiﬁﬂf& angagenb@ittlehektiingd by

met hods standard in the art for quantitating proteins in a cell, such as
Vst @rahdfmr@ﬂs@ﬂ méectlEll,l rEay ergs migcgpyror Hfﬁm?%megéﬂﬁiwfﬁtaﬁ%mf%ﬁ‘ﬁﬁ Nt dor escence

r wel | as
iy AR TR TR ARERAR b oo plsEHARCpE e R oY opling 88 1T | T
2 PEADWRR Shdying dag bk replbeedanitucintatting theadeli witlaanyinféctibesipathogabl e 1, in a
cell, can be determ ned by nethods standard in the art for, quanti tatl ng

nuc| ifectionitacpdesdhe &UIOd“%"éR,‘hO%?él Indectious agenth§ish; a2 Nt mRIHAH V%t i ve PCR,

RT- P EbdiSROT, orMRiler aBbRlchbdlle of 1 C- . aS
t

wel Ilggg ﬁwﬁ Itnhd\@%\%{\?vaﬁ)r@v\kﬁteglr( at er lgipve’l%[pe eragr quantie?atl ng the

anouintfectinga host Isactcasacdedl inrceH coklite orfheelhof 4 subjeatf Sach mfitction icah bagent to

prevent or decrease infection by a virus, such as HV, Ebola, influenza A

SARSTEngY YHBRT Mt ¥Vhane a few, can be assessed in ani mal nodels. 15

azeveral  afhgRlst 8@9}2‘5 uhdf BedVintBd mich&fst deREr ¥ EhEEAWaN b Yuld Bredidt 1infifdd

exanpl e, nouse dels are disclosed in Sutton et al. (Res. Initiat

Tr eato, cmmlca}s srﬁammol@culzé,oﬁjlgsapnbtl@mc@}@ts anfibodigy, MY nomﬁple helix

Ret r ovi 3 ea nodel s f Ebol a fec n are

i scPBlsts A fihspise K rBoRmiR0s oy Ao 408 e

Med. oAd%Hnﬂe%i mltﬁ&ﬁ)tmeaﬁai 1ﬁﬁéﬂ@fe@Wﬂhl%d@dﬁf@mc{nl‘&ﬁﬁﬁ&ﬁlﬂﬁﬁhwk}ﬂ%emﬂmde| s for

i nfluenza infection are 20 disclosed in Kuiken et al. (Vet. Pathol.
40: 3m$@¢s@m@@ﬁere&;c%@t¢smnpwnés sa also anedulaie the pciiity of the@enagent s f or

abi l.it a orate ssociated with viral infection. In
ddﬂP]iOSHCtg?E@}? %ﬁl fge%&é%l%@zln@% "used to determine the LD50 and the ED50
in ani mal SheuRitedtEng RNASIHRNAY taie Gotiblessttanded RN Adahsroah gducbe in vivo
efficacy of potentia % agents. Aninal nodels can al so be used_to assess

ant i meerwemf@momﬁyﬁganpﬁwl 8PN pideneanss itherglpedectcasing ox ey FIdIRIING ny
;S)PSE‘I(;C%% e@(‘g?ecslsﬂg' TtgsOrRéJExﬂﬁfge fﬂr&%dxg%i)ecuﬁ'h ragegabcﬂ?t §6.2 n%l%ou&%q{l'lé i, 9”' nea

non- prima .

mMoNnkQysh, asal tbastclii iqedsotides focanmpie uskRastt 23 @mimmﬂbe Immmmamblerrsﬂ@m of vi ral
i nfection, bacterial infection,
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fungal infection or parasitic infection if needed. For exanple, for a nodel
of viral infection, the appropriate animal is inoculated wwth 30 the

desi red Wvous(6/a4me7B8he presence or absence of the anti vi palr/isgesnisihe
amount of virus and agent adm nistered can be determ ned by skilled
practitioners. In sone exanples, several different doses of the potenti al
t hertaiggersitloe ggeific debrdatomofhemotvgoanRINA nalleaen sychcamBiFAs adithinitkeer ed to

different test subjects, .to identjfy. qptimal d . The th ti
eI BB Seacag Ly diebtpdPodhe SR A e Griet RNV Ber el SHOt he
vir Lﬁ%m@é‘iscﬁé’df@s%& sTRN A dEapable WY 2R0BAQIFRED i RIS AdPRADST QALY ARNAS ®BEMENT ,

ani s are observed for 'the devel opnent of the appropriate viral infection
and bsyppiredrwiths3s ovirbanging ¢nsise Wl hedirgetivasf dsBRA proceseingalgtarapginsnt of t he

roprjate viral infection 0 assocj.ated, t herewith, in the
rpgs‘ﬁﬁ 2N Set“ﬁ%o%"d’eq{‘lnsﬁl?s(?\;‘i‘rggg%@\f;\égﬁh%gﬁ%@}fh’@pé(é%lr‘f?glsl t her apeutic
agentydoiadic £ RoRP1e4S Athuk O RIRX £ 88 £b Dilised S Pad dullit® trhnsétip@dn, e @@hipl) b3p i n a

subject. The present invention also provides a nethod of maki ng conpound
t hatsileadingesnes, srichaisionn or ownpigesesist ferth By Ratdedi Zihagifects @frf;Bd}ﬁ%r, hayp

adm .ni stering the.co und to .a cell LI a set forth
R o e A R e e Ll e B

det egkddig 36, planel fuddi, hideadld Biknah) (faseeeipt, WQ 02144328y Sitliafer khf ecti on
with the 10 1evel of expression of the gene from Tabhle 1 or the activity of
he NeiretS:434R002p¢aplea ct@hel 719G derirdeed Sti- 98:48819%44<c>O; @14 ni nat i on of
i nf i 0G} Libh ease or elimnation of gene expression
and?%lﬁoa%lg{?Z\S/a?t’@a?t}r{ggclzmﬁb%g?%ﬁgﬁa conmpound that reduces infection was
madeln odtamn ¢xamplaes RINA ssargdirbotbdafgaimk certpic tarpeiwedest tratonfienuresstsionf ect i on,
conprising: a) 15 adm nistering the conpound to a L1. containing a

Col | e &Fnyiiap MeBOTSFY EHIAS FAISEmE DugiFic S Perpertry WHIARERIUGRSh an

i nfegti t 1i1F3 j REMG! difld BG4 0B arl) cend8&OCH at i ng

t he %%Fﬁgpﬁi nt ect Féﬁﬁlwtﬂghﬁ%dgr}%gvgg%lof gggrgfé?séilongofr_%t haerg,ggeerllle from Tabl e
15 orforthein Table Mior eabaseteens expiassionc ik Asythathishih e silenseedathl e 1, a

decrease or i mnati f. iLnfection assaci ated W th degrease or
el | nPREEOR VrnyERE 9 frab s BAPE G 0rd oz kit g% hat
CoOMPRidwaid AusplASUTsh 4ubpg3or educes infection; and e) placing the conpound
in a pharmaceutically acceptable carrier. The conmpounds that reduce

i nf edBAorTheciRNKe spnthesizeddty, Aambiobdne. ah dly readilyi dbigined byoprozitingtheasi ti c

25 ToRegu e Bpt RODF NohlRE e SR Rk o s RSl R ehe i gPe -
g

doncl weichars AR Tantt antihkhes koitl saghdiesin Téle e generated fromthe
host nucl eic acids descri bed herein. Exenplary transgeni c non- human

mamrel s i R UdEvidbiher@frfard @karrpRst STdef@onchl 8t cdnNitliSed IPdretbbsdeens,
cows, and pigs. The present invention provides a transgenic non-human
marmetpréssin dfdbe gerendistied suTalpte bn8penifigilyndelegarrenides ssmselRNA Tabl e 1 and

has a decreased susc ibility to.ipfection by.pathoge suc Vi ruses,
bact SAPETCE anp e Asieaitriosstion Mernre B af Poply £ Theredérdiy ¥ o

I edUeRBnsel dF@nti§chBS g ehaR s&f ottt MSPib1é B @hh B8 used Hofieor it BBMBination triitch
transgenic aninmals of the present invention one or both alleles of one or

2or eothensegueraes toinhibit gerpskpressiona i hsee ReAvERESS cat compBsa/? AJosyerg7 3
PCT/ US2005/ 038740 " r [ o TIPS VAN t he ani mal
IS %@% gétéo&af%qqg§ cgsiglﬁ 3@ .0%@%%@)8(%%4‘%6#@ eéskpr esscc:i?ggge S:Hglfq%‘cti on by a

pat heg@ences. ThERIeEEEnCEs Foreasthtaiiedbyainatioasy thebpehmddingifeanass didhen al | el es
of a gene of Table 1 knocked out or functionally deleted. The anj mal does
not grnee lissdie Teblast elergiore st ablg Atrrpwidenthegaisneach ggie aRlyRph-Abe t he

ani n&le Qtﬂ(,ggc %signq%o. ?qQ‘%‘he %%NAA'QP/ e% 191/8, tﬁ@f&g&%_h@&%@\]&g?{%ow ®mn any
per cent age ih Between | ess susceptrbl’e’to 1 nfection by a pathogen as
3onpéf ®d niRNANandrtherbbcushaimbdn efor nadh gemee The Hoene hurobal fodedchtgenaisof a gene

t forth in Table 1. Furth , . d i i ti ; d i
o o b G DS . fepisagon it epTonor et o
gat hop&R &8dudnce hﬂtgll;@ E)%éarﬁ;bggilgﬁsﬁﬁne%rftﬁ Qé?fe 1849 Barpdled Bilfe@BhdcqAUAON St rat egy

f a virus‘or ot into a _
sequence and/or the antisense RNA sequence set forth in Table 3. The start site for the targest
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10 cell or subject, or conbinations thereof. Therefore, the present

i nvention provides a non-human transgeni ¢c mammal conprising a functional
del eti on WD 20060040673n0Dre genes listed in Table 1, wherei rCrhis2008088H0 has
decreased susceptibility to infection by a pathogen, such as a virus, a

bacterium a parasite or a fungus. A functional deletion is a nutation,

par tseglenze is odpdatedan dles BipinogolurBniand én thedyiart gplupith eFheMamacolmfdya to a

gene_seguen hat i nhi bits .groduction gf. th ene Qdu e S a
oA ATt Apbih A8 BEBAHE o ol ahdlS stFRSce, PERAL fiwflia pEBEE
Exprggsd Riw 8f TA0IE3 S04 UeA € Naer NRI_K00340 @IRN AT 453maldats ahdt Yhelekgee t he
desired gene can be regul ated by an apgropnlate r onot er sequence. For

exanpldentisenss sequenteseopiespaaddosGe cepsegn Ny (0360 and theestart

e Db Rbi a8 s F ol by TRe R R Shaclfe FRATABCAN xd SRR TP

doesatQosHien St5BOTherfiress sddiendie Bempisihg SBQEHE) N(eXedrd/ @raysenetivei bl e
pr onot er S | ncl ude ti ssue- Specl fic pr onoters _a,nd ronot ers responsi ve or

unr eenFaprEingSEQ IR Wak 2iase v setuenessubal cande widized gntarget dBps ald heni cal

conc i tr i ne i i 1 r e. a
Cr arSate MEAZUER Abrdslo SR L B T N2 L e
| i st @duérite TohlpeisthgSHQ DB NG arcans de duitized toctures ABCAdexaessous Timsdhogens.
Conparisgn data can provide insight into the life cycles at hogens.
I0br eexpEIPles @R ARLBEANt S0 PRENUUAE G8A PeHRINIp LYSTYSREgE "‘é‘ﬂ@%HF‘Wé? ¥e susceptibl e

o BB PGk a3y ool o Sl ulgs to et

t r ansg éortlcherainmah be esilized td inhdit gererexpsesdionds iasy a¢it@ukaryoti€ etti on, t hese

t i c.ani nal 30 be bred t tablish flqck herds_ t hat
| e SPOGLRBHOR BRI B Y STET G nn e SO DS R R Bad o

meki ngli RAG, Yhd) 8x LAB108 G DhE 1 blebRhSo e'%lre%x;l)fk‘éﬁﬁﬁj bed in various patents and
publ i cations, such as WO 01/ 43540; 02/19811; U.S. Pub. Nos:

01- 0044937 - 006RAT; NOS: o185, ;3R sdBi . 408; and
%?376, 743" angqtghdeﬁTr%e]fﬂe}{r}ence?slsc;?jtj@éktnﬁé?égl?%ﬁh%? W5 2006/ 047673
PCT/ 152616 5¢ £:38@s6GiRNA 10r2dnsBA cluptexrfidrRINAI itierserempesstudien sbRNA liasc| ude

condi tional. gene knockdown ani mal s .produced, for exapple, b Llizing the
o R 0 o S BT oot Shet Bh gl auist Shmdins BBl i
Cr e- L @tEot{dRE dbiiviaiURors RSt def cBXBr BASHEA b?d%%hhﬁtsbéc_(‘ey ofiaBBataiifor inducible

expression. These aninmals can be generatéd by mating two parental |ines
t hat niclesideaiire. ooppend AbantilBNAY oficlentids sasuengeribatdis thetreverse cerpelempmd

' der tet i trol. See Ch t.al ' i
Eeni A an i bRt Jr sRRmE A e R o do S e st &1
CondidrinaRatab e ad ok dRine dediFR ahe BARJNQUT A kn ekarsle wbagy RNIDsequidbds- 1541

(2004) which is hereby incorporated in its entirety by this reference

y .a !
r egafadiGigorB{SEQID NR': 3P2rwasiintiligerhio desiea FarrbERIdWAths; exgmplary inkere present

regafea . tiigetlo . resent
i n T SRR RL A ARG Bkl B Pl By el B EE R ENSACRARRNF ' 2

be i thetintisdhse B¥quehsetoTormitite toi/arapd| Theas sigatd didvbe bovom strinad dreal | el es
altered. Such cells therefore include cells havinﬁﬂgicreased susceptibility

3% Hwepledde maka 2 dopblestiapdedeligonuclaatids that gan paf yo AN @PPTOBRME of ¢ he

ot he S G i Dy i Malel i i ungi .
e i L e e R S U e ks SR
of sdae¢peni bglonostfadlitafeciaingorThas sefuences dan herdl@etliioi vebtpreaalwdizerd zi ng a
nucl eoti de sequence of a _host nucleic acid or the am no acid sequence of a
host MG p@HIY e IintoAectonss SCRABTICISI o Fabl e 1). For exanple, a ANXAL
nucleic acid of a 20 subject can be isol ated, sequenced, and conpared to
the wi | dtype sequence for ANXAl. The greater the simlarity between that
subject's ANXAL nucleic acid and the wi | dtype ANXAl sequence, the nore
susceptible that person is to infection, while a decrease in simlarity

bet ween that subject's ANXAL nucleic acid and the w | dtype ANXAl sequence,
the nore resistant that subject maybe to infection. Such screens can be
performed for any host nucleic 25 acid or the am no acid sequence of a host
pol ypeptide set forth in Table 1, in any species.
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Assessing the genetic characteristics of a popul ation can provide

i nformati on about the susceptibility or resistance of that population to
viral infwotnem47éer exanpl e, pol ynorphic anal ysis of a&ClraiSeesioss7ao
particul ar human popul ati on, such as the population of a particular city
or geographic area, can indicate how susceptible that population is to

i nfection. 30 A higher ge ially

Wi | dotype- s Liste Tabl. “he pap,

.

05/.038: he._present:inventian al so provi.des. . d.

screening a cell for a variant formof a gene listed in Table 1. A variant
can be a gene with a functional deletion, nutation or alteration in the
gene such that the anount or activity of the gene product is altered. These
cel | s confThpmefarg 2ay vendessguangeracbforgl igekable 3 seebe linkepdplils corrgspongding

contacted with a h n.to eterm i.f C .Sl tural |y
cccurpag st Vi SRR ke aop AT s S PREBh R IR Y,
i nf egdvieB comPlentnasPihe tog strdril.f r'Dile ‘A0’ sini thekequende ek T @, Tablehireken, can
be screened for a varjant formof a gene | isthg‘g in Table 1. If a naturally
occuFaplasgd Wi ‘dns tq make BN sEABd: hl aopstignd aud thehgtigm sirand gt e m of t he
gene,_] i r pt A . i i hi ckens can
Do o abalel b oA AO BB e S SHRRD R LG R R nfect i on.
By uttrdnidzdandatheeehangs oo dddifibmakseqoénaeito thahmtd ¢dlaningimorapsixpteasiont o avi an
flu can be established. Simlarly, other animls can be screened for a
vari ¥#f®°% orm of a gene listed in Table 1. If a naturally occurring variant

is found and ani mal s possessing a variant formof the gene in their genome
He | ess Rikompes pleenzympie B AgnoleeHes eanshlerrfi catabainpdesecdtie F5a132%r ed t o

"o LRNADPRUBEH:AR% O Fiborhde hATIORhe! SABhaRpLOR: HiRGRARH (IS,
catt ﬁleozﬁ@ar ﬁl@‘ﬁepul]ait% ﬁgmgtmmtargaatb@;: R&NA, fpllowed by ateﬁdgnucbamgyt’nsl dedyhge.
exa e, nouse, rabbit, rat, eroii, .gu 1g, .etc. and .avil an ecCl es
(f or Mefhegdnof @sing ridexames to Ee%éﬁé’ff H&é&é B?\Je@ ﬁ?&rgfy%?? Gt Wﬂﬁﬂé‘&s%@%f

pi 9e?;gbtﬁ?plgQ&se?aéﬁ%ﬁi-ga[bet,—rﬁh%ﬁ%ﬁggDeMi@toP[S?ﬁzgnprd%gpﬂ:‘}’@?&' Ho2pr ovi des

popu ons of animals that coffprise a naturally .~ occurring variant of a
tene |i st €nemllf,aht terth fantisensed uefess torr nhetrieagd dndesdeppableldfty to viral 20

infectionp,. thus providin pul ati o f anpnpl.s that are |ess susceptible
to V}C‘Ym‘{]‘?lﬁgé‘&? Pglﬁl.o_n O%iaﬁ%lg‘gﬁ?ﬂuﬂcegé‘ﬁ‘g’[ ?frrﬂﬁ{@%)}é'c‘ﬂ%}"? Ry>aT Pt S®s f ound

and gihPRlRnPeRE CBIR AistniéaucIRE abRE WRfosed Rorefre UdbliddaidlcQfitoEREAr € | ess
susceptible to bacterial, parasitic or fungal infection, these aninals can

be setealpubleestiantieceot singlestranded RS yIRN A medificaiian oraderiyativa theig of,
bact er i al iti i | infection. 2 t . Of
o eotigeante g iR 2D B Rty SRR ek 3B TR b ¢ ng

20 f ealdisvnld 1o tBe SBjdct), 6PWMIhSIaiObd pldidhedd ingaclmeBshpRardcriptiér of ty of a gene
or a gene product |isted in Table 1. As _discussed throughout, infection
can Beogenows; atrddneaskseapanced fareriaipls by admindyicringioghe sphiedarvesior Yator a

par asishids Wl SELLAR IS HAlRI: ool bPRpRIdgH can oceur in a cell in
vitro, ex vivo Oor rn Vivo. pressi on one’or nore genes from Table 1
can be i niriséreed nuéleiti dcidsl aye polymuaizbtided, Yor exampienuwicioncid nyalaenl@rthetict s

listed in Table 1 can _be inhibited, Inhibjtion or a deéire se |£ﬁé %(gressi on
does @it lenst @ nudegiides Bnfsngthe ah teash] A nuclertiden g lqasioh Bucdeqiyes, aféastezde in

r i o) abl.ati o i sion can
B3P BRSS! Qs O Bl UPECRORs, 580 oF YT 0 nu RS !
5% 102080, 3096c49mbRYn e Yary DemBNY, 18086r. Ib Partieabs cdh0ptes thamcleqiide cisnt age
in between as conpared to g control cell wherein the expressiaon qof a gene
| i st 8pditied af gmp errrl%o;?a'ga%?@ems@e BTG 8T DAY P ORI e RS ©
decr aR38), finll B8 AEhIYd ]?(?rgh?éh&iﬁg%ro sQdeiphs n%é%ﬁﬁeé}%fra aue fAcithigngconpl ete as

this can tange froma s decrease to conplete 5 ablation of the
act i tiahgpodifactdse thpenell membivae (LBtsingex angl ,éProt.Wéathetaadi Soj. A A98sne product
can
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be i nhi bited by about 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 95%
99% 100% or any percentage in between as conpared to a control cell
wherei n awDI2006t047678 a gene product listed in Table 1 hasTrskoosmssT40

i nhi bited. Antisense oligonucleotides, RNAI nol ecules, ribozynmes and si RNA

nol ecul es can be 10 utilized to disrupt expression and/or decrease the
act i §6:6§536; kengaitre eprlodrot. N@ttalltad. Fol. 4654 BB, 84:048-52aM O B8HI%8E)) @F ot ei ns

d cheni cal ili i nhi bi ' / h
e 1 Goag opn BagBnaRor S REH v drator Bsie TR SRR AR U e
r'i boBYTRSHAiSIXN088, 5188 -7 ra i8Sl atifd) 8FerES( Zon, RRbAnh Tts€5:5p9-aD£193K). CDNAs,

and any other conpound now known or identified in the future to decrease
ex=pr essi Braplesofmndifieddrsy maetigstingluds, byt aze nps himifgddau Stilupseuractls $r i n

Table 1 can.b ed al.one. qr in.c i nati: ] 0 : jeuti c agents
éﬁc hgré’gmélﬁatolﬂ-’ §1CE§?F°‘88%%§318§8W%% ng%)%dg ’ "g%] X\é%en %8 L&Eﬂf Yt%)t%'lﬁéa agent s,

ant i Rarsyhydrogethy]) watil, S-ohdfberymbtiylantigemicthyl-anhiovcidimees- agents, etc.
Exanpl es of antiviral conpounds include, but are not limted.to

armneabenanethylpminemedylaracl «tydiquracih detssidt gakackarylaueasing ipepines Nr-G-he
. c 1l . e e ol q
user tipetsnginitl, 3ledb fadRRcn AR AS 2 I Siffer ARG 3 COTDD 0 i e
(Clri Xjn%&g{ddb;]ﬁlb,;mh{&&wﬂgﬁatniriémﬁm%&(}ﬂdyt@m, Skmbt;l_ll_g{bjym)ne, kEﬁi-a}depitnle%) 7- )

am vudl ne), ortovase(r sagul navli r-s , L HI VI r .Zal C). t.abl pe),
IGvi mﬂw&wwﬁm%mm&e&hﬂ%&% F&Gb?x%)mrﬂ%‘g}('lf%-'ﬁi“?m ’il?'efa,'ﬁtexi vaTM

¢ Nty . : : ! Re : Az ]
(Sugts Iva (%?ﬂ]\(ﬂé%%’ rwg%l%%&%a&éi)kgpc?rﬁs\yl%éf%gg{éﬁ?gwa%ﬁl’die>¥<ﬂ( r) ﬂ(lﬁﬁ Igg%]OSi ne), 25
Vi r aisepéntenylddenint) urasil-Syoxyiacan aeify psepdewncil giueesine, Zethidcytosines$-avudi ne) ,

Zi agen(r) (abacavir),. Fuzeon(r nfuvirtide), Rescrd ptor(r) (del avirdine),
Rey a’énéw‘)z'tglé{“ﬁaf&né(@?lf’)lr,acﬁf’r‘?'%\f%lﬁ(cﬁ) g"‘flghﬁfeﬁﬁ)ﬂr yliaﬁﬁisl\'/%@faﬁéty)‘z?cg‘gv udi ne)

Vi 1 ealfifylestd SRaEiRYidxyHESHRRICRYK ] §-nfetparateduradid 3A8easmaseNL)-  (anprenavir).

Q her antiviral conpounds useful in the treatnent of Ebola and ot her

13 | ovarbarsypsopyhuracit anilBatdianmingpurieganovi ri n-N (CV-N). For the treatnent of
her pes vi rus 0 Zovirax(r)(acyel.ovi.r). ks.avail .. J | & agents

i ncl ude, Eﬁji‘mg‘.%éoﬁ%lf’dﬁeﬁisf%%r F%’}e“eéﬁ?‘%l (%l%tbllﬁé%le(n%girﬁétfg?r%l g‘%ﬁ%géﬁg Ilin and
anpi giblobfibinossl xyBosBY disher sk fdtld Bodified cARPoAEE of Bei phosplRdtt Badkbone,

am nogl ycosi des, tetracyclines, macrolides, |incosam des, strept c;%é%(rjn ns,

fl uoﬁlllsdrlaﬁs phpsnhethiopteanphespheedithiestn, a pRespherapidathioaie A phgwhprs)
i di 23S .. 4 P i
"ol aebSrlaRTgpigd { RS SRR S bR RARLAH, of g Hplibal oROC o

20 r agfleég Megeoff | uconazol e, ketoconazole, griselfulvin. Antiparasitic agents
include, but are not limted to, anthelmntics, antinenatodal L Agents,
anti pl at yhes piticiler expanple, an-pmntissnen Belrgileds an vsanomaslsi diggaycleddide; ndhar i al s,

5 titrich | ent . di t.at t ek dal Th
or s rtoTE e IPYeE R R A UR SR B P B Mt ron i n
a  SHRILH whRAP ARG AHEL ARG thOstidhds B LEle] 30 eadFDStHér (Chud er ef

conposition that Inhibits expression or act ivity of a gene or a gene
pr oduk} Nidi. Acilld Res1 1566254431888 Ther digpnocleptideenn hierdonpigated te arothxer f r om any

th o f | e, i.rus.. a.bacteri ite. 10 Th
P T aie, Shak Aep e, haPrfasioR RS trEd chiolink b detn hafuBRlRile Srs Dhi o
can hanaszdilRRigeersd LRAVag: %%gﬂt i @{ﬁﬁbﬁuéléﬁtﬁfé& bgﬂi&ﬁd@ldtaﬁgaa?%ﬁmm& thixe

e ne (0]

C
infection. For eXanple, in ds described herein, ere can be a
r eduenhiapnesodptikefad tha moleshileinshosiells.0The Gygetingumoistogand s spedifis, 800/ 6,

R e S T A e s T R RS

anel bR huefc®ddbf thbBodiTellnf ecti on. However, conplete anelioration of the
infection is not necessary for a reduction or Jinhibition of infection in a

Hubj ect t &n pepasificarampde.iantiperreanelgcelse thay resosnige agyeleicacihsshiarth t he
infegction.or effectivensl i j (1) i to infection.
ne uprE E G RRNTRND, SE AP E (G R P O REEBTIR D The
devebspered; aafl Safver kil Scienbe 2220 €, @ PPN Cdrjugdatedaiiramtisenst hith arafetals to a
nmet hod that aneliorates a sign or. 20 synptom of a di sease or, pafho} ogi cal
condremplexy Biches terpaidylCh(Hbt sapableafapedigtmemRNA hmjog’tslsa aede 0y 1 al

i nfection and does not require a conplete anelioration of synptons or of
the infection.

-
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The present invention also provides a nethod of reducing or inhibiting
infection in a subject conprising nutating ex vivo in a selected cell from
t he subj woto@/geste |isted in Table 25 1 to a nutated gemascovsapsid e of
produci ng a functional gene product of the gene or to a nutated gene
produci ng a reduced anmount of a functional gene product of the gene and

r epl Bashken e, (@ppl. BiochehBiodbihaet. 541435 @b bk dncinagxpmples theamtigasgel | s in

the subject. Any.cell .that can.be.infected,w I I US.Of 0 t hogen,
sucrub it e BB R TS el vl oo ekt g B 87 A ot
cel | 5 githdPR RO AKINKOdriafogBt (BhdiRS &Y Of.i FEBSQ «&UCTH:357-80,CI8187).f rom an i nsect,

crustacean, manmmual , bird, reptile, yeast, or a bacteriumsuch as_ E. coll.

Exenpl ar y Thesutiviwl pgenithidendéied piilizmedhesstmetheds cag begisedrignimhibitaiiral

- | ynphocyt.e | . . hepmat o i ti |1's, enbryonic stemcells, enbryonic
?er r’rﬁ??m X&%F‘fclgs,el%ﬁlrnl %%?’een)?%? eorrr?’%:gﬁ 5 and totipotent stemcells. 41 WO
2006/ 0476 F3thEaldthéR AIThOFBIShk inv@itiodxmyetl that canibe édfectsd st vikiseot 0 or

suffering froman infection can be treated with a therapeutically effective
anpupthenpathegeanstich @s actenia.gorasict g can brntilized| Ehgeddl can ber i hozyme or a

Si I I i £k ]é e Nt j :
ol iRg@r? gglllyg)gg ng%&%ﬂ&,:{cﬂ?% ée)g(?}} gr,t]&; ri %C%’ﬁﬁ rr%1 ’ %ﬁugﬂgg%mﬁﬁg gt(’:lfj ’e has taken
ef f eebtileq ybastlecs basaturhesueh a3fE. \colial Thaéedbdandre past oflasergadsmoor paytpf ams

assoclated with viral infgfcti on decrfgase), far e“i‘?‘é | e after 24-48 hours,

10he egibywige sugh a5 ihie of mpragpliay ealls oy bagletiglg with viral infection.
Simlarlyj : | Dt nol ecul e
or ot her nggg&{eﬁgtg ﬁliynl% gsregxg?@v%%{) ﬁ@g&ﬁ%%%?%%& gfl?]!rll%]? ?@Eﬂluggltﬁ%g%ht%n al so be
us edsttamddé RNFa sEuses, positale stoarided BN A omrusdh deubile stearaled IROWA yamsdsandl r ect
such as bindjin t he ho rofein or indirec such, ..as, bi ndj to or
oIS SrODSArer. xREplss el v T REE bur RS B8t ARReSIC I T i cer
the éﬂélh@ﬁgﬂwpphﬂcpﬁﬂ LfeparsidRitus, PrpAfth& iRk hitasled Mgvinas fdrakemméf ect (a
decreased lNevel of infection is observed, or synptons associated with

lisnf eMaronrgl SARShfseyere fagute exepipiteryfyndronge) vidg, Ingtaviruseshmfbighfacdrisesn be
noni tored for s to assaoc| ated. wi t.h i nf i Ok r 5 such as
pept {eo%smﬁﬁan%‘r‘éﬁ e erfuﬁgFjgglﬁ e 1£qu ﬁ%l‘é?gt(%%&é(flggg 2 %%?r’?ﬁsse Zred to a
subj gvihied cotoneviaRes (falx ampslé fiRehinvespirmoiitcordlaeirtis)e plcoravisusdss ¢fops ed
herein can al so be used prophylactically, for exanple, to inhibit or

pr evexamplafssanghinoyirum andsenicreuirysyihald wigus, buwes perpesyifpisdeishas, HlYmal

i nfecty . LG cld ' S, G d where

the e StEline PRETERE Tk Oon i o BPAIDNiRIc) Bobihd MobihBLET TNCL
ache dires) hdgan adeiwviuspivh@aissaciateé virss,isndillpak eitus (vario)didvpossmbmbey or

suspected of progressing to di sorc{g{g‘s associated with infection. In certain

instH%é@?c@@nﬁog‘én‘é’éalmf‘éw&it@laﬁ%t NIUEERe present nethod of retrovirus

| nsert | ONpof GfthalCtirdls WAALRAR AR AR 196irdd 18, BEARIRI BibrpaRWakft S -

0- ver expr essi on 1 hhi ited viTal replication. For exanple, upon disrupting

t he ginertisted mmassm vinspavisi ingflodrea $fogesmople2 Sraphs MINE, HANE, HENUI H&iN1 n an

over ex on of . IGF2 which led to decreased yiral replication.

Ther S1BHIN) 84 RiEAl SErg VSIS SRR 37 SV e Smeuadsflstengy ViRuEr i ng. or

25hhi phihlRSdefctaby vfrﬁ@'ﬁsgw, BYENE KRFRESATRi R rub,Blind €ad to
decreased viral Tepli'cation. The present invention also provides a nethod
of i homensdefigienhe venpreguivie dnfestioye Asmighosis, epane athrldsenpsphaliss vdases vir al
replication by disrupting the a gene, or inhibiting the gene product of a
gene®™$OV A ¥esul ts in increased expression of the gene whose

over expr eghb aibtidRe bf AxSsresdritdhventRB! daf alsoMR usk®io BY&IDacterigiiafeedhtmdnhi bi t
CTCF in order to increase expression of IG-2. This would be sim|lar for

any iflenefyf sihdcterdaliagenisa SeecHivallxghe same meghodsain sraployedbutdngicad@lul ts in
AEC EAREHY 1 L EPhIGAL 0 <12 YOE00PLRATALRE USRORBLORETA0 o 2

upon~di sruption resu i N over expression anot her
geneinvehtorgpraeided andtBoDyEIdRNHNAERS ad aftibackeialagint ad@prising @ tdiyinisiteeing Vi a
t he overexpressed gene, or _indirect i ia the gene that

I . €.,
or i gtheaageyt taiasell spaiginiag 2 pellule .séneplriﬁfa/%'t ?aeb;l? 1x1'?)416éﬁ%mséhe leyel g 9}? its
genea&{ﬂ%(}tﬂ)le Qe%%%%&}c% gro\ﬁﬁctédtbg'f%g }fﬁflﬁérpée%é,séa&lecg@a@g or elimination of the

gene product and/or gene product activity indicating a compound with antibacterial activity.
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5 Therefore, the present invention provides a nethod of identifying an
agent that increases the expression of a gene and/or the activity of a
gene produot20@oEpéBsi ng contacting a cell with the agerCTarsdoos®asyus i ng an
i ncrease in gene expression and/or activity of the gene product. The
present invention also provides a nethod of identifying an agent that

decr easesTlorpreset invieitiirt slsorfrecidepan methpdnfddentifyias gh gptibicteiiafaggntand/ or an

increase.in the activity.of a gene .product i Si -0 hngy t he
agerf® st a%@@?“&?ﬁ’l%ﬂﬁ argﬁnﬁ?ea ced qonjine é%%@ﬁ%%ée}% lﬁg{l@dﬂaf;%bg% i'ap) ng an
| NCTrRABRhP 1HIIYRA vANPE BaSief; Aibttetingahd levélofWactetigl igfdopyaadudY with the
| evel of infection such that an increase in gene expression and/qr_ activity

of tdseoqjaing the leyekef bagterirtpaleréen withabejlsyekefsxpressiph pEHc gshC RN d&b&s t hat

he ent i nhj bi infection V] LSS t he
endt St aF R 118 BAGR HRPARY Bh AR s R THER 11k BRI RLRRRO L L 1C
one wictes#l Inlfedtion b chtdd Gth Ddetredss be elimirenion of pehet dxpresseauahtigon n t he
overexpression of 1GF2. This conpound may interact with the 1GF2 gene, |GF2
nRNActivie indicting thasithy et inan paighastarial Ags0éof . | nformation for the human

| GF 2 ge and | t f - UL t Gene
nurber - sapt s el SeLEt, GRMERGRAAT e DIRVIE R (P “Cror
RNAV W clerfim béicaiobisp Riskeimiagal nypeash) dtiebéhiv, Chydonidas Eurt@pex@npleessi on.

The conpound can al so interact wth other, genes, r. t ei ns ,i.nvol ved
10n t?fé’r;%@!iz thyth canag | tasegtes PYH’&HWW“HWBE@@%‘@M%@%@&S@{\)M @é’fse%r e, if
di sraptd i PhCee Ws@%%ﬁjﬁsi z\if.gal}@m,rm%ﬁz%éh&mregw QBREarYim, WG HRAS;t hat s

25 overexpressed pe nodul ated directly, 1.€e. via the overexpressed
geneM( Murinom, M. niterast My, aviume sybspecics heragelreecitlps, Nagerdiviagiercddey, adherr upt ed

X it duct ' t . i
s o dts SRR LR weavua e YRS Lok R soesles, A SR E REAP S0 |
the &finohém: | S 81100 SRBOVEirki b Plstis CBM il ell D hbdikolon&d, Pugpeamelion of Y.

Bed)
Thi s corrpou%g may interact with the Y gene, Y nRNA or the Y protein. The
1Sonpeukiecido witler Foswmieablai spastescd ctinabacillvg phevgenieumnigrNASEiat he X protein to

i ncrease expression. The.. §£0 un a | I rack W er genes,
nRNA@O%‘?CyéfggF%i ﬁéﬁefr WS?%H”’V% ”ﬁ@" ‘gzg%rgu%}()ﬁlﬁg?ﬁt\‘/\%{/ﬁf ?&ks‘,’“&%@glﬁcﬂl ar pat hway
i N WaluehaRane hlisydiRyebyiehiace, EhltnidigrabhomaisgGhRshydia pipicts Sosiellad3 WO
2006/ 047673 PCT/ US2005/ 038740 Phar maceut i cal Cbnpositiong and Modes of
Adni biirweitiapihenRigke ot/ speeiasy BRRJicHfsIDeries FBePIRFP ATUS 19 PG SIPRBY [ASEF A e

di scl ased .hergin.are kn i.ncl |8t} j LDOSOMES,

m or e et b A heneS SreplpLelR (RRERRRY AR B>

A0e cegiPeriokidicali eribeindholéar) Satipobadter Miecied, Nddavtia nigningitidi98lNeiserria

262: 4429-32), and construction of therapeutic nucleic acids as,part of a
ret rgmqr@[;eaoPseygiﬁ@pnas\/geefugpnos%qthsﬂgseggomﬁlﬂqsowagﬁ, e B 2% e not

i m Hg%im ﬂhzlwgr%?} ’ot}{e?giigfﬁéphim}tsgétqg{ Wb stridhil R SkratlostRidmper i t oneal ,
vagi nal’, “rectal, Tntravenous, subtutaneous, i1ntranasal, and oral routes.
The gmoiesurdsintemrbeliddy mdotberelerbiniaspeconveni ent route, for exanpl e by
10 infusign or bolus inpectjon, b bsarptiqn t hrough ithelial. o

nucocut angg{}gaqtqr}ﬁl RgENt} LFRBWA M@%"S ?%‘Jloor’r‘?:}c?&?g,umr g?ﬁ %1?(1) B?/ SJlgf:eﬁéYe gor{d

Q-bSnt eéﬁliepﬁé[ctéﬂécgﬁﬁcuﬁﬂ‘} bhckiMh £AR the s i eTiReefofD aRfibiRterigl hieftk her

iologically active agents. Administration can be system c or local.
Phar idenefied foabne bagiedd ¢canohs testad wiizdes theanetbodsmfdhe present iNENBOBHOT n need of

treatnent, for . exanple by tppical application or local injection. 15
Phar ﬁ‘&nﬁ’@ﬁﬁepegarcuc‘fgyrﬁggpﬁi %%Sfﬁ%éﬂm-sm osed that include a therapeutically
ef f ect i veThapRUYds OF t pRiént iPNAtioAtah aB0DR uled RCdshes phidsitic ivBectidin A,

nol ecul e, drug, protein, antibody or other therapeutic agent, al ?ne or
wi t hidenpfieantiparesitic agenty. Swseifically.che same srethodsare sraplapedbutipgead o

arnmaceyti cal ..conpositio . tr n Lkstered in
oan‘?fg?(fL{Bllg %e%lﬁ‘”?g ﬁgﬁusa*sﬁ%é:g g ¢ %?3%%??%8&}13 rp%?&g’{?’ogmh% 1W(Q)’te[ ngg%%g?apeut ic
tr ealRAticn proviils 2 Gnalifod bif @endiffihy bf ahtip@asitiSageantohpdding npddragasiceng
antifungal agents and antiparasitic_agents. . Delivery syst err;h Th
phar thecgant teaicel} capteipegs ellalar gres Bsted @ [rblpdr @ detegtipe o o9 .

Rem Q&}v?é}' of the gene product produced by the cellular gene, a decrease or elimination of the

gene product and/or gene product activity indicating a compound with antiparasitic activity.
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Phar maceuti cal Sciences, by Martin, Mack Publishing Co., Easton, PA, 15th
Edition (1975), 25 describes conpositions and formul ati ons suitable for
phar macewocads/dedBvery of the therapeutic agents herei RCHitESe06888740 | N
general, the nature of the carrier will depend on the node of

adm ni stration being enployed. For instance, parenteral fornulations
usual |y Tiecprasat imjestidmalplse froviddsa nieghod efdlerddyipsanratipyesieasiggniand

physi ol ogi cal |y, accept abl.e fl uj ds uch, as. wate hysi i | {.pe,
b st o) SR EATHe e rstl© el audind 3 Efluab B G A0h TIE R, b

et han@kactif W RALANS pAl2R§t8.0) deictihBehd kel ofparaditicahieetion; ahdid)carri er and
conposition can be s?erl | e, "and the fornulation suits the npde of

adm assaxtiatintg the leveho triisi o anfieetiomwith dag teae] of-expiesyian of thergeas fom Table

har maceutical c osit.ions to. e .adm ni a i -m-nof: unts
B B Eeer o S T ARy e ans 08 SRCHnR R TEferind d5AE @ il R0 EL
44 M3 206 n@ 6 3sdoeTbtddSAANN @40 or PrigaetivaLE yas exphehsiohl ahdidrer i ng agent s
and the like, for exanple sodium acetate or sorbitan nonolaurate. The
conpastivity dndiessing laatahg agertds 8o puipBesIGa8HEnsi on, erul sion, tablet, pill,
capsul e, -sust.ain [ r (o] o T ) i SIB9si tions
(for exanB¥‘,5n%8§/\%§€%rasg€e§ﬁ,ﬁaué8t a %%&&g&w 1%62&?%%%%@% %g%f;rfgsezrg]tl ongil’

Non- PRXinedmel (all spéviés) eAtndian inyphnsbemet ¢7. @uahphethepnareyeoempleadf gr ades of
manni tol, |actose, starch, sodium saccharine, cel] ul ose nesi u
10ar otazean and FagrleppUss spatspplated Y Hb&’rﬁi’é@ﬁe{ﬂi Bt Q‘T’lmﬁ@dgglﬁﬁﬁ’ﬁf’«? as a
sup k DI . 11 ] ] ) i riglycerides.
N i A e S G e A A
ConvRa&inpdtispasinvaEeptizosdhy cacteghabhypanesomad speciesd] epyhingrga ovani,
counterions as would b known tq those skill i.n the art. e unt of
PR AR e i B B A A eyt R AT

depeps o RGN HMopldnct BipsRRIIASER Al ScAfshiaha BidsiOhpas der or
condition, "and ‘can be detérm ned by standard clinical_ techniques.
TBher édromatitidishEsecidivirleniremitis.| Parargcciépidasi bragilionsiysPemialliuppsant efigiy gad
bacteria,, fungus, parasite or other pathogen. In addition, in vitro assays
can ﬁ’é‘%@ﬁﬁﬁ’%‘ 8d to identify optimal dosage ranges. The precise dose to be
enpl oyed Rtibdigsitié apsm Bbintowd dffeetise fetapepdrasite, idag alsoleffettive for

adm ni stration, and the seriousness of the_disease or disaorder, and should
be detbedpaasiccparticwlarly parasites faghbasawe femdy pd Berefare.cEpaptic Sgchts

subj ect .. Lrcunst ances, Eff ' . :
dosePbiBeFlEE SEPYARTE Ry GEbt HLARRRR: FRRoREo AR AREARERIGERY |\
Hhe ghitgabRsly RiiMts agina\bespaagitear mceuti cal pack or kit conprising one or
nore containers fi%led with one or nore of the ingredients of the
pharmaceutical conpositions. Optionally associated with such container(s)
can be a po 'e%?etflcpdstcﬂgcﬁﬂé{h&reﬁﬁ Bh&%g BN cAntafPES BARMIAenB USRGYin" €gul ati ng
t he manuf act'ure, use or sale of "pharnmaceuticals or biological 25 products,
whi ciraietlitae beef daticsedapithoaredgeny; thdevelyefiinfectén cambd zsociated watlethsr sal e

for human. adm nistration. lInstructions for use of the co si,tion can al so
be i kyeLefegne F’FP%W%(%F’& ApHV 1L, P fgla%é?%?aée 85%&“?@%%?@@%"&1?% reduce

3 el Oed vl £UEPAE orlintinhitn bNEGIE!ckBibesioh BRY/BSaVi(G ThdiSRBS Bt thel RNA
nol ecul e, the nucleirc acid can be delivered intracellularly (for exanple

by eageme isséffentife against the pefhogeaci Thescmethods canybe wiligst b asnesh theadtests of

oo | = > Leic acid. ; . _ b
i A% age b vegeriafoRB Ry ARHHRL S ftiore atiffefl sEERIGE SaRBmERES Sheeblibe” 1 o
retr yhiRd a ¥8E 06r 1&J: the 1@ 8N irManfecfo 8&h BB@asuedd iya adllraddr i nj ecti on,

or by use of mcroparticle bonbardment (such as a gene_ gun; Bioljstic,
Dupondihinigiration af silRgNAvthat inhibitssxpressien pf & genassé fortriaptabla Lol tRerisfect i ng

ts, . by -adpi ni steri a0l . [ i whi ch
R Airetn B EPRE RS B DIt D AR RR ) BedBE PR T LR ET o ©
exanp et dafbe %Ese@éqd,bypﬁﬁ@lsu:hh’ﬂ%dn arfipRfl or Sttier pdBActlRSiciat8BwitB6at- 8) . The
present disclosure includes all fornms _of nucleic ﬁCId delivery, including

synt hatticolapvirgdefection &fer oramplepad derd B anfoqtion). Hdhergds § deqreASEgNA%d i nt o
the SRR haliRstrin TRl ORRA FRQNE 10 PEAR s B YA THHRA uR%IDEA R Vi T al

syst ovira
targeting that gene is an effective antiviral agent against HIV. The level of viral infection can
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5 vector system which can package a reconbi nant retroviral genone (see
e.g., Pastan et al., Proc. Natl. Acad. Sci. U S. A 85:4486, 1988; MIller
et al., MybD.206al4F673Bi ol . 6: 2895, 1986). The recomnbi nanPCrAiSL@Ri0B8730 can
then be used to infect and thereby deliver to the infected cells a nucleic
acid, for exanple an antisense nolecule or si RNA. The exact method of

i nt r alsibé mgasurdiebytdabtioge guaitisitiveaeverse erscrinhiorapplmesase| dainsreaghor our se,

t )jm to t f iral 1 i
o aetT LR iy kSFe 5t Bspimnl Soltitarn AC! GFRE" Brep bk el iieder S ©
vect prR fhMIERDin@ber2h A viluEdeteeidn. THetixol BIAHAs- 94822,2908) Landidnet-lassoci at ed

viral (AAV) vectors (Goodnman et al., Blood 84:;1492-1500, 1994), lentiviral
vect Gse qfivedldine reversgtranscdptasgpelyperase ghaipaqaction 9espy aph Lel<elidER yped

retrovj,ral .vect a.s r anal | A ar - . AT -lQ96) .

& ner o e etseive kIRt A R e TR RS 00 F el 8R0S 02800
al so be uginklkAgdhé Raeko £viral inféctivhichi be atasifredima eell, utiiimgidtinadtbodsy vi r us
by foany virus vectors expressing siRNAs," Virol ogy. 200?y§§$ 0). It is
al sosghéerth ahove pad kaewn yarthe ar, aftes Atmanistrasgnof > Sl e §t¥$very

systens..in € ;, NI b ne .: i | d i vivo
RNA PYSt8Prer e%’c%qt}r]?g’g?’g{l ggb ﬁzﬂ%‘lglgt ?‘%ﬁgﬁg%figf’é%%ﬁp ottg‘iéﬂgém lln}] Cancer
Res. theR0B adderedss ihMirhPin#éi@oh, Ien the eheical, sniaBpecieéule, drmgj friotdincDNAgf

H V-1 replication by short hairpin RNAs targeting human cyclin.Ti w thout
hauenhgdyapophodne mmiirenss K3ty Ab5a0Re STANEBISCTHPI Guah ST 1 cal
trangguely eg i 19182456 Fneaditte M AR vELs RPSRIE tifdsiofer y and
rece%ﬂié;ri{a;rg‘%n%t g@gﬁﬁﬁggcﬁﬁﬁgyt 0Si s r%chani smg (see, fosf&%esxanpl e,

Sc hwaiféctien Bectges bateriahinfec@bp dungl idfeotiaty81d pe@BEjc ingectigne a f ew exanpl es.
This invention can be used in 25 conjunction with any of these or other
comonl y usedirgenentsfanad e bereffbails. fol bmovighso odn 4lko be effptficafor othervar i ous
publications are referenced. The dj scl o?ﬁres of, .t esenﬁ‘%bl iaﬁa@'o S in

t hei Fireses,negiquéarlayigusss fEgsy) the,sagm Yo YA B SRS BPAT hﬁ’gfﬂl cation
|41 0 i vt Baifktlinfi@eryH Ghhvidd &

ﬁ"nveEl :?%ﬁ&u%g??g?g?&tﬁé %ﬁﬁt%—?@a%%l:a}li?é t@fo tlr\{osgalskilfll ed in the _arltlo{ hat
var i amssotiredvifisc dttiepefereamdtiviaali egentsndentE®ddanorzevimsdcen ba tesied priigimgtthe

i nvention w.thout departi.ng . fromthe scope aor spirit of t invention.

o hefeghnds af thsmresegt Qlf’ﬁ@“f’ﬁé‘éﬁﬁrﬁ%’ﬁaﬁ?ﬁ%‘|V1tg’é1g%EBE}é£fé?ﬁV"E“8€St h@gﬁles"l??/?%& in the
art } | f sSRReHd meads, Sithal ByRictetibs Svith ah BRtibadsent i on
di sc?%iﬁgbﬁﬁ?gﬁsé Iﬁ}teh?gegibrﬁdgﬁded ﬂl(iaitn%ﬂé speci fyi cat ilon and exarlrpclme&(sa be
cons spteifedfoathegretapl. aFlye ontlyic asidssetfarth eerein gog éragmenis ghereof gan bpe

| hvent.j.on being indicated by .the.follown | ai . 4

T Ubtapesata b A ndioh Aol ity & LBend PulBipEPLORAY, |
that okl %eUBAR it MabRASEy éRhtartdaimpslifidatibs Kchnigh e Farrextfpile, dxpfessionafas. The
characterization of cel?]ul ar genes required for virus ipnfection 5 _and/or

cel | gkad transgrintican bsauartifiad by RF-BLRiwstes BNanisplatpd fromicellss & varateef and can
provi el.l ul ar_tar. h Vi i (o Mok es
FequP o Byt FRLEEE Fo i35 PAIe Bk aklol DAy BEp GRS e e
Mt ayeEresi 997)andrihe patsliddtivnh qeitled ' BCRayiethoilsemt Abpliattionsi” (9% efedd di sr upt ed
by gene entrapnent. One hundred fifty-one reovirus resistant clones were
%%I e@P@EgﬂaWE@bPraﬁqrb FxeFdsWhishds meainarsigd éerﬁlnﬂ@srqf?mc&eﬁb%?we% fsé’F upt ed

gene?ﬂ%ﬁ@@g%&ﬁﬁeﬁ&&s_CBP%@&IPSFth@&E BERY §cédﬁre_s{)f;@1(i i Yot NaMactiae bz ek genes

and y anonynous transcription uni ectively, the genes
assoeudtedcid seljuseey tor bie anpdifiet ancadddidftd eseidatily prepgeed emicleic geidesdniple r andom

and 2loRETBEATrPs i & IO A R e SNCBeh PG S OV EERr G ar
Pr OCGP Rt pdl e tddTeik lacilain XPE b et BR& AliDthe PESR G¥inddrs are

éﬂé@{;. ;
transport/cytoskeletal trafficking and apoptosis. Tagged sequence
Bt agpevifidatly puybridites teac omplanergayomeleoi ad sequancagyn the sagaplei The candi dat e

cel lul ar._genes required f.o irus. infection.Cellular genes.are l.ike to
par t Peprfel mer i reeneh e npies SUiger ssheflrafti abifaioitid o
cel | ‘é&ﬁ%ﬁsi&ﬁ?‘s‘%ﬁ&&'ﬁéﬁi ThBc8ic 8 lakZ Rk ABd nililGe Siereaky prdduaah aimphifiedl MRNA,
assenbly 20 and egress fromthe cells [1]. The susceptibility to virus

i nf edtaigment/a@ntadgingrtbeanlglemaidsaiuenes katweersthe prijes sitesa REE R hps Burthes bsehnt
cells frequently enmerge post-infection [2-4]. This
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suggests that genetic determ nants can influence host cell contributions to
the virus life cycle. Despite exanples of mammal i an genes that influence
vi rus i nfwotzn@m47é¢7de i dentification of such genes has Ipeerusbaspss7ed by t he
| ack of practical nethods for genetic analysis in 25 cultured cells. In the
present study, whether tagged sequence mutagenesi s- a gene entrapnent

st r ag&gnbetl i abyerdbgrertto imiltding (§Snkat. Nos. #pasSel 95nH683,202 andeh?@el 8% [ 5- 10]
could be used to identify candi date.cell ul ar genes r.equi.re or lytic

i nf eBeghg thgpe puBlicatieas 151 H&?qrate@f«%ﬂ%ﬁ E‘#ﬁ Ceglinrlggsenpﬁeg}( f?ﬁgf*{cat es in the
CYt Ol AREL YBiic beSlifith it WRAMPIAGD hbRAYIAEYEREd SAHAIR rissefsthatrodel s T or
vi rus-host ce Interaction due to their capacity to replicate 30

pr ef ampiiflyiaalylof themymlad abst wienseanet forthiif Tebledtdrat senest flaepef.. Gene traps
are efficient nutagens as assessed by studies in mce of nutations induced
@ i gi nal | % defecesBdE Ybeli rayberineetiédin anansslifivhtion cection. Sultebiplabelach assunes

that | oss-of- function nutations induced b e, ent rapnment confer

r eovinclide flisroshEnTaes. &8 AOESGHR 1HHNR9VANEASERY bR PeTIO8s 668 038740
gene f i ' LSBN@YPAMY & 2XIndthagyeser ozygosi ty
or IB@%%%%@F g?%@fég%%lgh@%%ﬂogm%&?gf ect i%lr\{gwgfﬁ t he U3NeoSVL

r et r gi¢hlous-6@artoxyflapresteint(J@EY, éctaboxy-Kithodamins (BOXubagdrixyed.4'.dt4,7-

i ntestinal theljal. (R E)- 1] cl i Jin_which h
1 onBersanoE et sEel HESS - SrEbadgfesetng L bt Bed NPt RE R 67 e
fptr @Hg@gs{rh&iahﬂihé REARIR WS/ 18dioRE @6 881V & 9, GOV § LISH{ stbeThb: 1aBBlmay be a

Vi rus- stant clones were sel ected under conditions that also selected
agai ted sthgeesystenn, gerrethef appli§ed DA Isconfifgatedde biatin, Haptpns) ofhdavipga express

virus, resistance. in the absence of cellul.ar..qutati . i.srupted
in aﬁ{gi?tagﬁ"mgfabln%@f RPEBG arvécﬁfl’sﬁpﬁﬁl lccag*lﬁ%dlﬁsere %"i\glg%?li g el’;%gf Sgnci ng
I egi QPnfiza@8NE Hidetcblil & tHibal: ke lafied nidyebeasdhjupatemnd ovieot bstH & the pintdrese,

111 contained nutations in previous characterized 10 genes and anonynous

I

t r ansdteinativelp, theipos! ofsesipetides psed %%téﬁﬁm@hﬁﬁ@?% dabeled) grxpe ip WCOMOGHEY

equenci es .fr.om ent s apnen i;braries than from non-nutageni zed cells,
L{Jgggﬁqﬁglmﬂﬁe%g@fﬁ%&q rlgsold!slétant phenotypes were induced by gene trap
nut agenesiThe silaplRMRkleio adidye genaplified ftagment, cindreemalyized by enesd] aemtnglolr
phenot ype may ari se from spont aneous rru{)ati ons, and.conse uetﬁtl%ll,
addi pfm@d&%m%ﬁ@ﬁ@%@d%@ﬁl@@@ & SRR adideyy 2T fthes Petheds- genes
di STy}, R0 BRAE EOLLRRIED PR hiod GAcHHAR (i8schBE HPOYithisr T esi St ant
phenot'ype.” For exanp él a mutation 1n Ctcf, a transcripti‘onal repressor of
i nsubigts, dooMbty, ector 11 (1GF-11), was one of 4 mutations associated with
reovirus resistance that affected I G- 11 expression and/or signaling.
Syibsequentrhexpesd ARIHus] &le apids bf aleddvéhivh canbizo bedisb@in pdlymugeesdd on i s
sufficient to confer 20 high |evels of reovirus resistance [4].. In short,

genesrays. Pebmieleptjds areaiys prosileryhigh fyewshrubinghnigue Haf sgbinsey & 11588, panel  of

reovirus resi | . [ e l]r{E‘Pr?éé'ﬁb@ j t gl es of
cel l E}Pl&l?erpﬁgz}g@&eoﬁ h‘g?’ gg%r C?%%nga:?lga%%h%ﬁ%' ?lhfrslc}éc 1fe yc%l?é %Sieﬁ’cfégt he

di sr upimpleg@nestiy snapleadvieh selugedétmredsionadfla mkeic ucil setdoutpsintFedole 1 mhi bi t
proteins encoded by the nes are not expected.to, be overtly toxic t

el | SOMPEIRAL 2 CRBITGl 4RS! Hig BRBR0IaRE 68 Rt Fllieet @ dsterming the ghtrsfs of

g&“' T¥ducdd e rﬁ?ggs @ﬁaxbu&ef%- id det Gkl & PAMe Vi bihis REPMInE WS kPR the a8 rain
ang, was rmtirally obtained fromBernard N. Fields. Virus was  passaged in
L- celchisidentifyagembs ticht pessmggdatteridowasegulated i redustion cfeaprepsgi it as 30

Pel | T R FaeE rart Bl qIevio TR s i B g1t B Pty B R drée! P 7
mul t iy té' ot B dovRfrEANARR Yp¥RNcredscd expiRskion Bf ¥ hid16ig a6l se® fuvehi én TabIL ai ned

in Du cco's nodification of Eagle's mninumessential nedi um (DVEM
(1 r vilndn 8ds eay;j éther geBamtcan hnadentified Bsigreety far thereprssush aprativigaltherapy.Hsy) - 1

one, .HSV-1 KOSt kl 2,..t hat. ..expresses a..re t gene, lacZ, as an
ghne&?%‘?aéieé’é‘} FoRY: RSRAIARTE IR P B 40 46
gener ous grift of Patri,cigi Spear, Ni{q}qta\eﬁaern Uni Ve{)Sigtlee EJSA]. ggf %I E-1
and L- cel [ CreaifiptAYnald? E‘ﬁg%‘{?@rﬁo ! ‘i_ﬁ%bie%f;%ﬂ BROFRE VL By 2 M per
m, ls%lbsga'c{at A3 tPs%—&l%nEﬁ'aﬂais i 8% arrd3e Mabh bihgR-st@Rded f8ly g 186t dd probe

Streptonycin (Irvine Scientific,
can comprise at least 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, or 30 or more
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Santa Ana, CA, USA) [conplete nedium . In sonme experinments, serum was
omtted fromthe 5 medium The continuance of cell nonol ayers foll ow ng

i nfecti orwoizbés/mecmdi rus or HSV-1 was determ ned by st aiPorrug2eustobs7aent i an
viol et. Tagged sequence nutagenesis and sel ection for reovirus resistance:
Followi ng infection of RIE-1 cells with the U3neoSVl vector, MJ of 0.1, 10
nut ageigupesinedédislensetectad| fean dlke funleatide syaiencesesst Srnenser GemBankim

cont,ai ni n / 18 sulfate (Clontech, Palo Alto, CA USA) [6]. Twenty
Iibf&??sé@gﬁosgg’[gﬁle ‘E-1 cells, and one library of A549 hunan

adenocar ¢hgafBy 68 biso RACHI oM SthaNgcRbesfidbeenaliffertnt pyeidphicent s, wer e
expanded until approxi mately 103 sibling cells represented each nutant

c| onbelesTolene wahdrs ganes s¢fl farthdn Aeblg 1s ubPelyArorRiEsm ctshsVhsA tylel of MlBat ed i n

f 15 nedi a .for 3 : il ' i nf ect ed
St oS Fr A BuE R P dequinfiEtst Wi AP RBHBFRuAU Eo Gk, 4 0 SC P
Ei ghbBaibraY hickiel 4 @wicag be Bhe athietd the bttt chmsn wtiele hadetfieqixadcywt 90%:r ypsi n,

and plated in DVEM nmedi um _cont ai ni ng 10% fetal bovine serum (FBS) (Hyclone
Laber kesorPitsrentalleles g, identifipd agepflingdp dafifergnegsdn npglgic Reidd SPAURASES: 1 enoved

and | s, Taj Nt aj ' § | | Sewneel | s
ol VaRpRio bt P RLUER 1 ST LR Thi I ol 2
r ecay@ped Foqueney fortefimingpslgmstphign) ot vddil palymotphishd fr cartainr i chment f or
sel ected cells of six orders of nmagnitude. Cells that survived the
1Qe| @ePligHOR%er e transferred to cell culture plates in media containing 10%
FBS | 3 AIERGERE RdsMhiANh puMaSHaRe! Mdlifon. 25
Tr aggggﬁ%%?%%@lgﬁ@'?}}%%?g?ﬁgﬁgg? HSV- 1 i mredi ast_e ear fby®gene reporter: The
t r anspedified pepcuh e dastmined byafirectie coigiing or pstiniatingtheanmpeyend typsper t er
gene | acZ, was def.ernined by .standard narthern bl ot techp gues .and
P Slrise PoGinmae oSy, OB matutng ang meg ko derisia  Bfr ErdiRae R
mut ageni&estaRhFak1C 8.1 Sand CRHATA 63, BincipléasiaripuediondhdnetsemehitdiEeiond Wit h
reovirus serotype-1, strain Lang, t(r) select for claones resistant to
15 yt i(Binawer dosspaintes,Jaicadhuinderlatd Miagsashysetis, JO9R), pertisnlaslyiia shapgersol ardi2. i n
serumfr medi. um t 0 suppress:..t . i i cted (PI)
cells [4?%6%?’%“?331.”}'%%? ealﬁt%sl 17§ ?E% gé%ﬁ%%@frﬁ %@h/ﬁ%ﬁ%ﬁés}trl ?@tleé %ﬁ f?ngr ocess
i nvaLyeRd Seapilicies Malahdioans thal akabect l3endtd sWWReRil16 1 ¢ifd Iidection or less
PCT/ US2005/ 038740 virus and the cell genones [60], provide a means whereby
RI E-susceplitle te sitaldngeation. JFor gsamplessinecihe prospntiRECHiossHeRs atde| | ul ar
mut at i ons. .Uni nf = l. I G Pl RIE-1
col Lo df a6 el ser ol ih Tl RO CHH St b b R bt 4L R85 T e v
20 MegicRkahys e i utihged theletct polgnoipHibecrsiony bf Ble gensesdt farth @a@hblefl 130 cel |
| ines was ¢l oned by plasmd rescu 300 tg 600 base pairs

. [g]. Ap roxi.rrat\(;,d1
of tthatgespltam @Pﬁ@aseél\wmreéﬁaaéﬁ@ea %Easé‘gﬁ‘ﬁh‘_flﬁ’d’f _%/ﬁerfeﬁ’é‘) Yht Pedundant
(m)id%m@i% ?fﬁ%ﬁ?ﬁﬁfiafeeﬁg%ﬂﬁﬁe%ﬁtﬂ%to(\qpﬁﬁﬁ%c’cﬁﬁ‘?' ei ¢ acid databases [61]. The

pr obabi a matc ol ogous sequences 10 in the databases

varies d to,l.nters i i.atJ . i anki ng
o (i n B SBEHERER BR a7 sl o hich B AR g Rroftan bE diBod BT
spl iigdlAdn@bet n&eaHItsE tglasy, hittaellMabs kilivon) dnd Béeu @otasicleotidh pratasabase
were considered potentially,  significant if gr obabi l.jty score was <1 O5
23nd cen be Baupshiodhe fmakstria by Sisher covalsnt pondsgsh eag-ég?mﬁﬁﬁﬂ%&%ﬂ?ﬁaguﬁjb% was
'n tlﬁﬁro%ﬁ%ctiﬁt%ﬁ%ﬁE)BthATé%ﬂﬁJ@éﬁé FUo AL hRANS SrrhNCarkl AUIHbUS of MPhEBYRE, 15

mat chesinvolving C sequences were co-l1near across exons present in the
f | ankiapgare deseitied iBNEP Nod0 d09 8OFePICHNG WOOF/29218sPCANG. NI xA1/8d31%i rt ual |y

Ceautied A5G 2O Rp MO ZETIE S e, bt o b PR 7

I e0Vink LS%O{I?%.%@NO%,?‘W,@S’%QEI? N%.n(g Zzi bbé.a5sepatoNo53695 ;260 TRIE- W el | s,

each representing approximately 1 mdepen_dent gene trap events, were
3Ds 01%122058;cirlddiiSn B at. ¥ e ct,6 173, (QenirherclaNevglable pelgnuclectide araysy Syolis .

U3NeoSV1 cont gi ns_codi sequences for..a neomici n,.r.esustance.qgene in the
U3 _raé;féﬁ‘eé’flxt e@ﬁ%hﬁ'@ﬁ?j‘ ¢ @?ﬁ‘?ﬁ%ﬁd' r%sﬁé’g?he(n%ﬁrbm%el etE%F%erlCt%g?sneowci n
r em&%&gﬁ&l iSHRRETBE € Yof LR8BS e Vi TIbcRRAY b 41 S Ratird Bestb&eholdgh/Nin 1875 | vel y

transcri bed genes. Cells pool ed
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25 fromeach entrapnent library were separately infected with Type 1
reovirus at a multiplicity of infection of 35, and reovirus-resistant

cl ones wewe @l@ei7ad i n serumfree media to suppress tireTAarseo0g@B8780 Of
persistently infected (Pl) cells (ref). Atotal of 151 reovirus-resistant
clones were isolated--approximately 1 nmutant per 103 gene trap clones or 1
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The amount of a protein listed in Table 1, in a cell, can be determined by methods
standard in the art for quantitating proteins in a cell, such as Western blotting, ELISA,

5  ELISPOT, immumnoprecipitation, immunofluorescence (e.g., FACS), immunohistochemistry,
immunocytochemistry, etc., as well as any other method now known or later developed for
quantitating protein in or produced by a cell.

The amount of a nucleic acid listed in Table 1, in a cell, can be determined by
methods standard in the art for quantitating nucleic acid in a cell, such as in s'itu

10  hybridization, quantitative PCR, RT-PCR, Tagman assay, Northern blotting, ELISPOT, dot

blotting, etc., as well as any other method now known or later developed for quantitating the

amount of a nucleic acid in a cell.
The ability of an antiviral agent to prevent or decrease infection by a virus, such as

HIV, Ebola, influenza A, SARS, smallpox, to name a few, can be assessed im animal models.

15  Several animal models for viral infection are known in the art. For example, mouse HIV

models are disclosed in Sutton et al. (Res. Initiat Treat. Action, 8:22-4,2003) and Pincus et

al. (AIDS Res. Hum. Retroviruses 19:901-8, 2003); guinea pig models for Ebola infection are

disclosed in Parren et al. (J. Virol. 76:6408-12, 2002) and Xu et al. (Nat. Med. 4:37-42,

1998); and cynormolgus monkey (Macaca fascicularis) models for influenza infection are

20 disclosed in Kuiken et al. (Vet. Pathol. 40:304-10, 2003). Such animal models can also be

used to test agents for an ability to ameliorate symptoms associated with viral infection. In

addition, such animal models can be used to determine the LDs, and the EDs¢ in animal
subjects, and such data can be used to determine the in vivo efficacy of poteratial agents.

Animal models can also be used to assess antibacterial, antifungal and antiparasitic agents.

25 Animals of any species, including, but not limited to, birds, mice, rats, rabbits, guinea

pigs, pigs, micro-pigs, goats, and non-human primates, e.g., baboons, monkeys, and

chimpanzees, can be used to generate an animal model of viral infection, bacterial infection,
fungal infection or parasitic infection if needed.
For example, for a model of viral infection, the appropriate animal is inoculated with

30 the desired virus, in the presence or absence of the antiviral agent. The amount of virus and

agent administered can be determined by skilled practitioners. In some examples, several

different doses of the potential therapeutic agent (for example, an antiviral agent) can be
administered to different test subjects, to identify optimal dose ranges. The therapeutic agent

can be administered before, during, or after infection with the virus. Subsequent to the
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infection, or symptoms associated therewith, in the presence of the agent provides evidence
that the agent is a therapeutic agent that can be used to decrease or even inhibit viral infection
in a subject.

The present invention also provides a method of making compound that reduces
infection, comprising: a) synthesizing a compound; b) administering the compound to a cell
containing a cellular gene set forth in Table 1, c) contacting the cell with an infectious
pathogen; c) detecting the level of infection; d) associating the level of infection with the
level of expression of the gene from Table 1 or the activity of the protein encoded by the gene
from Table 1, a decrease or elimination of infection associated with a decrease or elimination
of gene expression and/or activity indicating that a compound that reduces infection was
made.

Also provided is a method of making compound that reduces infection, comprising: a)
administering the compound to a cell containing a cellular gene set forth in Table 1, b)
contacting the cell with an infectious pathogen; c¢) detecting the level of infection; d)
associating the level of infection with the level of expression of the gene from Table 1 or the
activity of the protein encoded by the gene from Table 1, a decrease or elimination of
infection associated with a decrease or elimination of gene expression and/or activity
indicating that a. compound is a compound that reduces infection; and e) placing the
compound in a pharmaceutically acceptable carrier. The compounds that reduce infection
can be antiviral, antibacterial, antifungal or antiparasitic compounds or any compound that

reduces infection by an infectious agent..

Transgenic Cells and Non-Human Mammals

Transgenic animal models, including recombinant and knock-out animals, can be
generated from the host nucleic acids described herein. Exemplary tranasgenic non-human
mammals include, but are not limited to, mice, rabbits, rats, chickens, cows, and pigs. The
present invention provides a transgenic non-human mammal that has a knock-out of one or
more genes listed in Table 1 and has a decreased susceptibility to infection by pathogens,
such as viruses, bacteria, fungi and parasites. Such knock-out animals are useful for reducing
the transmission: of viruses from animals to humans. In the transgenic animals of the present

invention one or both alleles of one or more genes set forth in Table 1 can be knocked out.
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have one or both alleles of a gene of Table 1 knocked out or functionally deleted. The animal
does not have to be completely resistant to the pathogen. For example, the animal can be
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% or any percentage in between less
susceptible to infection by a pathogen as compared to an animal that does not have a
functional deletion of a gene set forth in Table 1. Furthermore, decreasing infection or
decreasing susceptibility to infection includes decreasing entry, replication, pathogenesis,
insertion, lysis, or other steps in the replication strategy of a virus or other pathogen into a
cell or subject, or combinations thereof.

Therefore, the present invention provides a non-human transgenic mammal
comprising a functional deletion of one or more genes listed in Table 1, wherein the mammal
has decreased susceptibility to infection by a pathogen, such as a virus, a bacterium, a
parasite or a fungus. A functional deletion is a mutation, partial or coxmplete deletion,
insertion, or other variation made to a gene sequence that inhibits production of the gene
product or renders a gene product that is not completely functional or non-functional.

Expression of the sequence used to knock-out or functionally delete the desired gene
can be regulated by an appropriate promoter sequence. For example, constitutive promoters
can be used to ensure that the functionally deleted gene is not expressed by the animal. In
contrast, an inducible promoter can be used to control when the transgenic animal does or
does not express the gene of interest. Exemplary inducible promoters include tissue-specific
promoters and promoters responsive or unresponsive to a particular stimulus (such as light,
oxygen, chemical concentration, such as a tetracycline inducible promoter).

For exammple, a transgenic mouse or other transgenic animal including a disrupted
gene listed in Table 1 can be examined during exposure to various pathogens. Comparison
data can provide insight into the life cycles of pathogens. Moreover, knock-out animals (such
as pigs) that are otherwise susceptible to an infection (for example influenza) can be made to
resist infection, conferred by disruption of the gene. If disruption of the gene in the
transgenic animal results in an increased resistance to infection, these transgenic animals can
be bred to establish flocks or herds that are less susceptible to infection.

Transgenic animals, including methods of making and using transgenic animals, are
described in various patents and publications, such as WO 01/43540; WO 02/19811; U.S.
Pub. Nos: 2001 -0044937 and 2002-0066117; and U.S. Pat. Nos: 5,859,308; 6,281,408; and
6,376,743; and the references cited therein.
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specific gene-knockdown, Cre-loxP for tissue-specific expression and tetracycline-on for
inducible expression. These animals can be generated by mating two parental lines that

5  contain a specific siRNA of interest gene and tissue-specific recombinase under tetracycline
control. See Chang et al. “Using siRNA Technique to Generate Transgenic Animals with
Spatiotemporal and Conditional Gene Knockdown.” American Jourmal of Pathology 165:
1535-1541 (2004) which is hereby incorporated in its entirety by this reference regarding
production of conditional gene knockdown animals.

10 The present invention also provides cells including an altered or disrupted gene listed

in Table 1 that are resistant to infection by a pathogen. These cells can be in vitro, ex vivo or

in vivo cells and. can have one or both alleles altered. Such cells therefore include cells

having decreased susceptibility to HIV infection, Ebola infection, avian flu, influenza A or

any of the other pathogens described herein, including bacteria, parasites and fungi.

15

Screening for Resistance to Infection

Also provided herein are methods of screening host subjects for resistance to infection
by characterizing a nucleotide sequence of a host nucleic acid or the amino acid sequence of a
host polypeptide (such as those shown in Table 1). For example, a ANXA1 nucleic acid of a
20  subject can be isolated, sequenced, and compared to the wildtype sequence for ANXA1. The
greater the similarity between that subject’s ANXA1 nucleic acid anad the wildtype ANXA1
sequence, the more susceptible that person is to infection, while a decrease in similarity
between that subject’s ANXA1 nucleic acid and the wildtype ANX.A1 sequence, the more
resistant that subject may be to infection. Such screens can be performed for any host nucleic
25  acid or the amino acid sequence of a host polypeptide set forth in Table 1, in any species.

Assessing the genetic characteristics of a population can provide information about
the susceptibility or resistance of that population to viral infection. For example,
polymorphic analysis of alleles in a particular human population, sach as the population of a
particular city or geographic area, can indicate how susceptible that population is to infection.
30 A higher percentage of alleles substantially similar to wild-type sequences listed in Table 1
indicates that the population is more susceptible to infection, while a large number of
polymorphic alleles that are substantially different than wild-type sequences listed in Table 1
indicates that a population is more resistant to infection. Such information can be used, for

example, in making public health decisions about vaccinating susceptible populations.
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alteration in the gene such that the amount or activity of the gene product is altered. These
cells containing a variant form of a gene listed in Table 1 can be contacted with a pathogen to
5  determine if cells comprising a naturally occurring variant of a gene Listed in Table 1 differ in
their resistance to infection. For example, cells from an animal, for example, a chicken, can
be screened for a variant form of a gene listed in Table 1. If a naturally occurring variant is
found and chickens possessing a variant form of the gene in their gernome are less susceptible
to infection, these chickens can be selectively bred to establish flocks that are resistant to
10 infection. By utilizing these methods flocks of chickens that are resistant to avian flu can be
established. Similarly, other animals can be screened for a variant form of a gene listed in
Table 1. If a naturally occurring variant is found and animals possessing a variant form of the
gene in their genome are less susceptible to infection, these animals can be selectively bred to
establish populations that are resistant to infection. These animals include, but are not limited
15 to, cats, dogs, livestock (for example, cattle, horses, pigs, sheep, goats, etc.), laboratory
animals (for example, mouse, rabbit, rat, gerbil, guinea pig, etc.) and avian species (for
example, flocks of chickens, geese. turkeys, ducks, pheasants, pigeoras, doves etc.).
Therefore, the present application provides populations of animals that comprise a naturally
occurring variant of a gene listed in Table 1 that results in decreased susceptibility to viral
20 infection, thus providing populations of animals that are less susceptible to viral infection.
Similarly, if a naturally occurring variant is found and animals possessing a variant form of
the gene in their genome are less susceptible to bacterial, parasitic or fungal infection, these
animals can be selectively bred to establish populations that are resistant to bacterial, parasitic
or fungal infection.
25
Methods of Imhibiting Infection

Also provided by the present invention is a method of inhibiting infection in a cell
comprising inhibiting expression or activity of a gene or a gene product listed in Table 1. As
discussed throughout, infection can be a viral infection, bacterial infection, fungal infection
30 or aparasitic infection, to name a few. Inhibition can occur in a cell,, in vitro, ex vivo or in
vivo. Expression of one or more genes from Table 1 can be inhibited. Similarly, the activity
of one or more gene products listed in Table 1 can be inhibited. Inhibition or a decrease in
expression does not have to be complete as this can range from a slight decrease in

expression to complete ablation of expression. For example, expression can be inhibited by
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00 percgrlyclag% m beq)ween aé/rcompared to a control cell wherein the expression of a gene listed in
Table 1 has not been inhibited. Similarly, inhibition or decrease in the activity of a gene
product does not have to be complete as this can range from a slight decrease to complete
5  ablation of the activity of the gene product. For example, the activity of a gene product can
be inhibited by about 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%,
100% or any percentage in between as compared to a control cell wherein activity of a gene
product listed in Table 1 has not been inhibited.
Antisense oligonucleotides, RNAi molecules, ribozymes and siRNA molecules can be
10  utilized to disrupt expression and/or decrease the activity of a gene product. Small
molecules, drugs, antibodies, proteins and chemicals can also be utilized to inhibit expression
and/or the activity of a gene product. Antisense oligonucleotides, RNAi molecules,
ribozymes, siRNA, small molecules, chemicals, antibodies proteins, cDNAs, and any other
compound now known or identified in the future to decrease expression of a gene and/or
15  activity of a gene product set forth in Table 1 can be used alone or in combination with other
therapeutic agents such as anti-viral compounds, antibacterial a gents, antifungal agents,
antiparasitic agents, anti-inflammatory agents, anti-cancer agents, etc.

Examples of antiviral compounds include, but are not liznited to, amantadine,
rimantadine, zanamavir and oseltamavir (Tamiflu) for the treatiment of flu and its associated
20 symptoms. .Antiviral compounds useful in the treatment of HI'V include Combivir®
(lamivudine-zidovudine), Crixivan® (indinavir), Emtriva® (emtricitabine), Epivir®
(lamivudine), Fortovase® (saquinavir-sg), Hivid® (zalcitabine), Invirase® (saquinavir-hg),
Kaletra® (lopinavir-ritonavir), LexivaTM (fosamprenavir), Noxvir® (ritonavir), Retrovir®
(zidovudine) Sustiva® (efavirenz), Videx EC® (didanosine), Videx® (didanosine),

25  Viracept® (nelfinavir) Viramune® (nevirapine), Zerit® (stavudine), Ziagen® (abacavir),
Fuzeon® (enfuvirtide) Rescriptor® (delavirdine), Reyataz® (atazanavir), Trizivir®
(abacavir-lamivudine-zidovudine) Viread® (tenofovir disoproxil fumarate) and Agenerase®
(amprenavir). Other antiviral compounds useful in the treatmemnt of Ebola and other
filoviruses include ribavirin and cyanovirin-N (CV-N). For the treatment of herpes virus,

30 Zovirax®(acyclovir) is available.  Antibacterial agents include, but are not limited to,
antibiotics (for example, penicillin and ampicillin), sulfa Drugs and folic acid Analogs, Beta-

Lactams, aminoglycosides, tetracyclines, macrolides, lincosamides, streptogramins,

fluoroquinolones, rifampin, mupirocin, cycloserine, aminocyclitol and oxazolidinones.
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Antiparasitic agents include, but are not limited to, anthelmintics, antinematodal
Agents, antiplatyhelmintic agents, antiprotozoal agents, amebicides , antimalarials,
antitrichormonal agents, aoccidiostats and trypanocidal agents.

The present invention provides a method of reducing or inhi biting infection in a
subject comprising administering to the subject an amount of a comxposition that inhibits
expression or activity of a gene or a gene product in Table 1. As discussed throughout, the
infection can be from any pathogen, for example, a virus, a bacteria, a fungus or a parasite.
The reduction or inhibition of infection does not have to be complete as this can range from a
slight reduction in infection to elimination of the infection. For example, in the methods
described herein, there can be a reduction of infection of 10%, 20%%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 100% or any percentage in between. The reduction can result in
amelioration of the symptoms associated with the infection to complete amelioration of the
infection. However, complete amelioration of the infection is not necessary for a reduction or
inhibition of infection in a subject to be effective in reducing the symmptoms associated with
the infection or effective in making the subject less susceptible to irafection.

As utilized throughout, preventing infection refers to inhibiting the development of an
infection. When referring to treatment, this refers to a method that ameliorates a sign or
symptom of a disease or pathological condition related to a infectiom, such as inhibiting or
decreasing viral infection and does not require a complete amelioration of symptoms or of the
infection.

The present invention also provides a method of reducing ox inhibiting infection in a
subject comprising mutating ex vivo in a selected cell from the subj ect a gene listed in Table
1 to amutated gene incapable of producing a functional gene product of the gene or to a
mutated gene producing a reduced amount of a functional gene product of the gene and
replacing the cell in the subject, thereby reducing infection of cells in the subject.

Any cell that can be infected with a virus or other pathogen., such as a bacterium, a
fungus or a parasite is contemplated herein. A host cell can be prokaryotic or eukaryotic,
such as a cell from an insect, crustacean, mammal, bird, reptile, yeast, or a bacterium such as
E. coli. Exemplary host cells include, but are not limited to, mammalian B-lymphocyte cells,
hematopoeitic cells, embryonic stem cells, embryonic germ line cells, pluripotent stem cells

and totipotent stem cells.
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ribozyme or a siRNA molecule (or combinations thereof). After the antisense
oligonucleotide, an RNAi molecule, a ribozyme or a siRNA molectale has taken effect (a

5  decreased level of viral infection is observed, or symptoms associated with viral infection
decrease), for example after 24-48 hours, the subject can be monitoxed for symptoms
associated with viral infection.

Similarly, other agents, such as an antibody, polypeptide, smnall molecule or other
drug that interacts with a host protein from Table 1 can also be used to decrease or viral

10  infection. This interaction can be direct, such as binding to the host protein or indirect, such
as binding to or modulating a protein that interacts with a host protein from Table 1. After
the antibody, polypeptide, small molecule or other drug has taken e ffect (a decreased level of
infection is observed, or symptoms associated with infection decrease), for example after 24-
48 hours, the subject can be monitored for symptoms associated with infection. Other agents

15  such as peptides and organic or inorganic molecules can also be adiministered to a subject in a
therapeutically effective amount.

The treatments disclosed herein can also be used prophylactically, for example, to
inhibit or prevent infection, such as viral infection, bacterial infection, fungal infection or
parasitic infection. Such administration is indicated where the treatbment is shown to have

20  utility for treatment or prevention of the disorder. The prophylactic use is indicated in
conditions known or suspected of progressing to disorders associated with infection.

In certain instances, some genes when disrupted by the pres ent method of retrovirus
insertion, resulted in overexpression of the gene product, and this o-verexpression inhibited
viral replication. For example, upon disrupting the genomic locus comprising the sequence

25  of CTCF this resulted in an overexpression of IGF2 which led to decreased viral replication.
Therefore, the present invention provides a method of decreasing ox inhibiting viral
replication by overexpressing genes that lead to decreased viral replication. The present
invention also provides a method of increasing the expression of genes whose overexpression
decreases viral replication by disrupting the a gene, or inhibiting the gene product of a gene

30 thatresults in increased expression of the gene whose overexpression decreases viral
replication. For example, one could inhibit CTCF in order to increase expression of IGF2.
This would be similar for any gene found to increase the expressiora of another gene and

results in decreased viral replication.

42



M OO NZvi ~p M MM a OO0Oit W~v Od rn NmOO OO MMN_. OOMO
44 V7 Vncn NMUM O N d- N ai Z.) NOO QM 4~41 MG. wti 00
64 WO 20080Q4d6343678CT/ US2005/ 038740 O a~ Mr-+ W~ C7prEraB2005p3840 Q M C?

zZ - WOMONOTr~~ a7 ONdrl1 06 'y do zZz ~O n¢ U p~ WP, ~W" P, 'c
ZcWW W ool m M - d-t 00 ~of N~of "~"" ~~"DMOc Nz 42 Ndd
MC 1100@E Lr@eNOfcw@d thataponrdisr@iidd resulfsdiowerégpression ¢f anpther geng, ~ - a~

10

15

20

25

30

" the getr)%/e fhat i\s{ ovére?c%f%s@d%aﬁ be rﬁgdulated directly, i.e., via the overexpressed gene, or

indirectly, i.e., via the gene that was originally disrupted (or its gene product) or via another
gene (or its gene product) associated with the overexpressed gene.

Therefore, the present invention provides a method of identifying an agent that
increases the expression of a gene and/or the activity of a gene product comprising contacting
a cell with the agent and measuring an increase in gene expression and/or activity of the gene
product.

The present invention also provides a method of identifying an agent that decreases or
inhibits infection via overexpression of a gene and/or an increase in the activity of a gene
product comprising administering the agent to the cell, contacting the cell with a pathogen
and associating an increase in gene expression and/or activity of the gene product with the
level of infection such that an increase in gene expression and/or activity of the gene product
accompanied by a decrease in infection indicates that the agent inhibits infection by the
pathogen via overexpression of the gene and/or an increase in the activity of the gene
product.

For example, one of skill in the art can administer a compound that results in the
overexpression of IGF2. This compound may interact with the IGF2 gene, IGF2 mRNA, the
IGF2 protein or a fragment thereof. Information for the human IGF 2 gene and its related
sequences can be found under Entrez Gene number 3481. The compound could also interact
with the CTCF gene, CTCF mRNA, the CTCF protein or a fragment thereof to increase IGF2
expression. The compound can also interact with other genes, mRNAs or proteins involved
in the IGF2 pathway, resulting in increased IGF2 expression.

Therefore, if disruption of gene X results in overexpression of gene Y, the gene that is
overexpressed (Y) can be modulated directly, i.e. via the overexpressed gene (Y), or
indirectly, i.e., via the gene that was originally disrupted (X) (or its gene product) or via
another gene (or its gene product) associated with the overexpressed gene (Y). For example,
one of skill in the art can administer a compound that results in the overexpression of Y. This
compound may interact with the Y gene, Y mRNA or the Y protein. The compound could
also interact with the X gene, X mRNA or the X protein to increase Y expression. The
compound can also interact with other genes, mRNAs or proteins involved in the gene Y
pathway (i.e. a cellular pathway in which gene Y is involved), resulting in increased Y

expression.
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Various delivery systems for administering the therapies disclosed herein are known,

and include encapsulation in liposomes, microparticles, microcapsules, expression by
5 recombinant cells, receptor-mediated endocytosis (Wu and Wu, J. Biol. Chem. 1987,
262:4429-32), and construction of therapeutic nucleic acids as part of a retroviral or other
vector. Methods of introduction include, but are not limited to, mucosal, topical, intradermal,
intramuscular, intraperitoneal, vaginal, rectal, intravenous, subcutaneous, intranasal, and oral
routes. The compounds can be administered by any convenient route, for example by
10 infusion or bolus injection, by absorption through epithelial or mucocutaneous linings (for
example, oral mucosa, rectal, vaginal and intestinal mucosa, etc.) and can be administered
together with other biologically active agents. Administration can be systemic or local.
Pharmaceutical compositions can be delivered locally to the area in need of treatment, for
example by topical application or local injection.
15 Pharmaceutical compositions are disclosed that include a therapeutically effective
amount of a RNA, DNA, antisense molecule, ribozyme, siRINA, molecule, drug, protein,
antibody or other therapeutic agent, alone or with a pharmaceutically acceptable carrier.
Furthermore, the pharmaceutical compositions or methods of treatment can be administered
in combination with (such as before, during, or following) other therapeutic treatments, such

20 as other antiviral agents, antibacterial agents, antifungal agents and antiparasitic agents.

Delivery systems

The pharmaceutically acceptable carriers useful herein are conventional. Remington’s
Pharmaceutical Sciences, by Martin, Mack Publishing Co., Easton, PA, 15th Edition (1975),
25  describes compositions and formulations suitable for pharmaceutical delivery of the
therapeutic agents herein disclosed. In general, the nature of the carrier will depend on the
mode of administration being employed. For instance, parenteral formulations usually
include injectable fluids that include pharmaceutically and physiologically acceptable fluids
such as water, physiological saline, balanced salt solutions, aqueous dextrose, sesame oil,
30 glycerol, ethanol, combinations thereof, or the like, as a vehicle. The carrier and composition
can be sterile, and the formulation suits the mode of admini stration. In addition to
biologically-neutral carriers, pharmaceutical compositions to be administered can contain

minor amounts of non-toxic auxiliary substances, such as wetting or emulsifying agents,
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The composition can be a liquid solution, suspensiora, emulsion, tablet, pill, capsule,

sustained release formulation, or powder. For solid compositions (for example powder, pill,
5  tablet, or capsule forms), conventional non-toxic solid carriers can include, for example,
pharmaceutical grades of mannitol, lactose, starch, sodium saccharine, cellulose, magnesium
carbonate, or magnesium stearate. The composition can be formulated as a suppository, with
traditional binders and carriers such as triglycerides.
Embodiments of the disclosure including medicaments can be prepared with
10  conventional pharmaceutically acceptable carriers, adjuvants and counterions as would be
known to those of skill in the art.

The amount of therapeutic agent effective in decreasing or inhibiting infection can
depend on the nature of the pathogen and its associated disoxder or condition, and can be
determined by standard clinical techniques. Therefore, these amounts will vary depending on
15  the type of virus, bacteria, fungus, parasite or other pathogen. In addition, in vifro assays can
be émployed to identify optimal dosage ranges. The precise dose to be employed in the
formulation will also depend on the route of administration, and the seriousness of the disease
or disorder, and should be decided according to the judgment of the practitioner and each
subject's circumstances. Effective doses can be extrapolated from dose-response curves
20  derived from in vitro or animal model test systems.

The disclosure also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions.
Optionally associated with such container(s) can be a notice in the form prescribed by a
governmental agency regulating the manufacture, use or sale of pharmaceuticals or biological
25  products, which notice reflects approval by the agency of manufacture, use or sale for human
administration. Instructions for use of the composition can also be included.

In an example in which a nucleic acid is employed to reduce infection, for example, a
viral infection, such as an antisense or siRNA molecule, the nucleic acid can be delivered
intracellularly (for example by expression from a nucleic acid vector or by receptor-mediated
30 mechanisms), or by an appropriate nucleic acid expression vector which is administered so
that it becomes intracellular, for example by use of a retroviral vector (see U.S. Patent No.
4,980,286), or by direct injection, or by use of microparticle bombardment (such as a gene
gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting agents,

or by administering it in linkage to a homeobox-like peptide which is known to enter the
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plasmid and viral delivery, integrated into the genome or not.

As mentioned above, vector delivery can be via a viral system, such as a retroviral
vector system which can package a recombinant retroviral genome (see e.g., Pastan et al.,
Proc. Natl. Acad. Sci. U.S.A. 85:4486, 1988; Miller et al., Mol. Cell. Biol. 6:2895, 1986). The
recombinant retrovirus can then be used to infect and thereby deliver to the infected cells a
nucleic acid, for example an antisense molecule or siRNA. The exact method of introducing
the altered nucleic acid into mammalian cells is, of course, not limited to the use of retroviral
vectors. Other techniques are widely available for this procedure including the use of
adenoviral vectors (Mitani et al., Hum. Gene Ther. 5:941 -948, 1994), adeno-associated viral
(AAV) vectors (Goodman et al., Blood 84:1492-1500, 1994), lentiviral vectors (Naidini et al.,
Science 272:263-267, 1996), and pseudotyped retroviral vectors (Agrawal et al., Exper.
Hematol. 24:738-747, 1996). Other nonpathogenic vector systems such as the foamy virus
vector can also be utilized (Park et al. “Inhibition of simian immunodeficiency virus by
foamy virus vectors expressing siRNAs.” Virology. 2005 Sep 20). It is also possible to
deliver short hairpin RNAs (shRNAs) via vector delivery systems in order to inhibit gene
expression (See Pichler et al. “In vivo RNA interference-mediated ablation of MDR1 P-
glycoprotein.” Clin Cancer Res. 2005 Jun 15;11(12):4487-94; Lee et al. “Specific inhibition
of HIV-1 replication by short hairpin RNAs targeting human cyclin T1 without inducing
apoptosis.” FEBS Lett. 2005 Jun 6;579(14):3100-6.).

Physical transduction techniques can also be used, such as liposome delivery and
receptor-mediated and other endocytosis mechanisms (see, for example, Schwartzenberger et
al., Blood 87:472-478, 1996) to name a few examples. This invention can be used in
conjunction with any of these or other commonly used gene transfer methods.

Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this application
in order to more fully describe the state of the art to which this invention pertains.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the scope or spirit of the
invention. Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of thie invention disclosed herein. It is
intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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Viruses are obligate intracellular parasites that rely upon the host cell for different

steps in their life cycles. The characterization of cellular genes required for virus infection
5  amd/or cell killing will be essential for understanding viral life cycles, and can provide
cellular targets for new antiviral therapies.

Candidate genes required for lytic reovirus infection were identified by tagged
sequence mutagenesis, a process that permits rapid identification of genes disrupted by gene
entrapment. One hundred fifty-one reovirus resistant clones were selected from cell libraries

10 containing 2 x 10° independently disrupted genes, of which 111 contained mutations in
previously characterized genes and functionally anonymous transcription units. Collectively,
the genes associated with reovirus resistance differed from genes targeted by random gene
entrapment in that known mutational hot spots were under represented, and a number of
mutations appeared to cluster around specific cellular processes, including: IGF-II

15 expression/signaling, vesicular transport/cytoskeletal trafficking and apoptosis.

Tagged sequence mutagenesis provides a rapid, genome-wide strategy to identify
candidate cellular genes required for virus infection.

Cellular genes are likely to participate in all phases of viral life cycles including
attachment to cellular receptors, internalization, disassembly, translation of mRNA, assembly
20 and egress from the cells [1]. The susceptibility to virus infection varies greatly among
different cell types, and virus-resistant cells frequently emerge post-infection [2-4]. This
suggests that genetic determinants can influence host cell contributions to the virus life cycle.
Despite examples of mammalian genes that influence virus infection, the identification of
such genes has been hampered by the lack of practical methods for genetic analysis in
25  cultured cells. In the present study, whether tagged sequence mutagenesis- a gene
entrapment strategy widely used to mutate genes in mouse embryonic stem cells [5-10] could
be used to identify candidate cellular genes required for lytic infection by reovirus, a small
cytolytic RNA virus that replicates in the cytoplasm. was tested. The mammalian reoviruses
serve as useful models for virus-host cell interactiona due to their capacity to replicate
30 preferentially in proliferating and undifferentiated cells [3].

Gene traps are efficient mutagens as assessed by studies in mice of mutations induced
originally in embryonic stem cells. In somatic cells, the approach assumes that loss-of-

function mutations induced by gene entrapment may confer reovirus resistance as a result of
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each clone contained a single gene disrupted by provirus integration [6]. The entrapment
5 libraries were infected with reovirus type 1, and virus-resistant clones were selected under

conditions that also selected against the emergence of pexsistently infected cells (PI) that may

express virus resistance in the absence of cellular mutations [4]. Genes disrupted in a total of

151 reovirus resistant cells were identified by sequencing regions of genomic DNA adjacent

to the entrapment vector [6]; of these, 111 contained mutations in previously characterized
10  genes and anonymous transcription units.

Reovirus-resistant clones were selected at higher frequencies from entrapment
libraries than from non-mutagenized cells, suggesting that reovirus-resistant phenotypes were
induced by gene trap mutagenesis. However in any genestic screen, clones with the selected
phenotype may arise from spontaneous mutations, and consequently, additional experiments
15  are required to demonstrate that individual genes disrupted by gene entrapment actually
contribute to the reovirus-resistant phenotype. For example, a mutation in Ctcf, a
transcriptional repressor of insulin growth factor II (IGF-II), was one of 4 mutations
associated with reovirus resistance that affected IGF-II expression and/or signaling.
Subsequent experiments demonstrated that enforced IGF -II expression is sufficient to confer
20  high levels of reovirus resistance [4]. In short, genes coldectively identified by tagged
sequence mutagenesis in a panel of reovirus resistant clomes provide candidates for
mechanistic studies of cellular processes that participate in the virus lifecycle. Since the
disrupted genes do not adversely affect cell survival, dru gs that inhibit proteins encoded by
the genes are not expected to be overtly toxic to cells. Hence, the candidate genes also

25  include targets for novel anti-viral therapies.

RIE-1, L-Cells and Virus:

Reovirus type 1, strain Lang, was initially obtained from Bernard N. Fields. Virus was
passaged in L-cells and a third passaged stock was purifi ed over a CsCl gradient as
30 previously described and was used for these experiments [59]. To develop PI cell lines, RIE-1
cells were infected with reovirus type 1, at a multiplicity of infection (MOI) of 5, and
surviving cells were maintained in Dulbecco's modification of Eagle's minimum essential
medium (DMEM) (Irvine Scientific, Santa Ana, CA, US_A). The herpes simplex virus
(HSV)-1 clone, HSV-1 KOStk12, that expresses a reporter gene, lacZ, as an immediate-early
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and L-cells, medium was supplemented with 10% fetal bovine serum, 2 mM per ml, L-

Glutamine 100 units per ml, Penicillin, and 100 g per ml Streptomycin (Irvine Scientific,

Santa Ana, CA, USA) [complete medium]. In some experiments, serum was omitted from the
5  medium. The continuance of cell monolayers following infection with reovirus or HSV-1 was

determined by staining with gentian violet.

Tagged sequence mutagenesis and selection for reovirus resistance:
Following infection of RIE-1 cells with the U3neoSV1 vector, MOI of 0.1,

10 mutagenized cells were selected for neomycin resistance in medium containing 1 mg/ml
G418 sulfate (Clontech, Palo Alto, CA, USA) [6]. Twenty libraries of mutant RIE-1 cells,
and one library of A549 human adenocarcinoma cells, each consisting of 10* gene
entrapment events, were expanded until approximately 10° sibling cells represented each
mutant clone. These cells were plated at a sub-confluent density and incubated in serum-free

15 media for 3 days until they became quiiescent, and infected with reovirus serotype 1, MOI of
35 plaque forming units (pfun) per cell. Eighteen hours following infection, the cells were
detached with trypsin, and plated in DMEM medium containing 10% fetal bovine serum
(FBS) (Hyclone Laboratories, Inc., Logan, Utah, USA). After 6 hrs, the medium was
removed and cells were maintained in serum-free medium until only a few cells remained

20  attached to the flask. On average, one to ten clones were recovered from a library consisting
of 107 mutant cells, an enrichment for selected cells of six orders of magnitude. Cells that
survived the selection were transferred to cell culture plates in media containing 10% FBS

and cells were divided for extraction of DNA and cryopreservation.

25  Transcription and translation of HSV-1 immediate early gene reporter:
The transcription and translation of the HSV-1 immediate early gene reporter gene,
lacZ, was determined by standard northern blot techniques and -galactosidase assay,

respectively.

30  Generation of libraries of mutagenized RIE-1 cells:
Libraries of mutagenized cells were infected with reovirus serotype-1, strain Lang, to
select for clones resistant to lytic infection. Selection of virus-resistant clones was performed
in serum-free medium to suppress the emergence of persistently infected (PT) cells [4]. This is

important since PI cells, which arise by a process involving adaptive mutations in both the
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arrest, whereas PI RIE-1 cells are killed in serum-free medium.

5 DNA sequence analysis:

Genomic DNA immediately adjoining the 5' end of the proviral insert in each of 130 cell
lines was cloned by plasmid rescue [6]. Approximately 300 to 600 base pairs of this flanking
DNA were sequenced and compared with the non-redundant (nr) and expressed sequence tag
(dbEST) nucleic acid databases [61]. The probability of a match with orthologous sequence s

10  in the databases varies due to interspecies variation, the amount of exon in the flanking DN.A
(in cases where the flanking DNA matches cDNA sequences), alternative splicing and
sequencing errors. Matches with sequences in the database were considered potentially
significant if probability score was <1 07 and the sequence was non-repetitive. In most cases,
the matching gene was in the same transcriptional orientation as the provirus. Moreover,

15  matches involving cDNA sequences were co-linear across exons present in the flanking
genomic DNA and diverged at splice sites. As indicated, virtually all of the genes identified

had matches to murine, rat, or human gene sequences with p<10'1°.

Tagged sequence mutagenesis and selection of reovirus resistant clones

20 Twenty libraries of mutagenized RIE-1 cells, each representing approximately 10*
independent gene trap events, were isolated following infection with the U3NeoSV1 gene
trap retrovirus. U3NeoSV1 contains coding sequences for a neomycin resistance gene in the
U3 region of the viral long terminal repeat (LTR). Selection for neomycin resistance
generates clones with proviruses inserted within actively transcribed genes. Cells pooled

25  from each entrapment library were separately infected with Type 1 reovirus at a multiplicity
of infection of 35, and reovirus-resistant clones were selected in serum-free media to suppress
the emergence of persistently infected (PI) cells (ref). A total of 151 reovirus-resistant clommes
were isolated--approximately 1 mutant per 10’ gene trap clones or 1 mutant per 107 reovirus
infected cells. For comparison, the frequency of recovering resistant clones from RIE-1 cells

30 not mutagenized by gene entrapment was less than 10, This suggests that reovirus-resistant
phenotypes were induced by gene trap mutagenesis.

Reovirus-resistant cells selected in serum-free media did not express viral antigens

(Figure 1) and did not produce infectious virus as assessed by plaque assay. Most clones

were resistant to infection by high titer reovirus and were further analyzed (Figure 2). While
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many clloné/g beca?ng) persistently infected up on subsequent passages, presumably because
mutant cells that display virus resistance are susceptible to the establishment of a PI state [2]
from residual virus used in selection.

5

Identification of genes disrupted in reovirus-resistant clones

The U3NeoSV1 gene trap vector contains a plasmid origin of replication and
ampicillin resistance gene; thus, regions of genomic DNA adjacent to the targeting vector
were readily cloned by plasmid rescue and sequenced [6]. The flanking sequences were

10  compared to the nucleic acid databases to identify candidate cellular genes that confer
resistance to lytic infection by reovirus when altered by gene entrapment. Altogether, the 151
cloned flanking sequences matched 111 annotated gene and transcription units in the public
DNA sequence databases [non-redundant (nx), high-throughput genomic sequences (htgs),
and human, mouse, and rat genome sequences [6]. 40 flanking sequences were

15  uninformative because they matched repetitive elements or regions of genomic DNA not
associated with any annotated transcription umnit.

Table I lists genes disrupted in reovirus resistant clones for which some functional
information is available. The Table also includes genes that encode proteins that are known
to physically interact. Genes associated with particular metabolic or signaling pathways are

20  shown in Table 2. These include gene products that could play potential roles in all aspects
of virus replication: entry, disassembly, transcription, translation, and reassembly (Table 1, 2,
Figure 3). Eleven genes encoding calcyclin, insulin growth factor binding protein 5 protease
(prss11), type C-like lectin protein (Clr)-f annd -C, Dnajal-/Aprataxin+ (Aprx), GATA
binding protein 4 (Gata4), Bcl2 like-1 (Bcl2Z1); and chromosome 10 open reading frame 3

25  (Chrl0orf3) and myoferlin, fer-1 like proteina 3 (Feril3), S100a6 (encoding calcyclin), annd
two functionally anonymous cDNAs were independently mutated in separate cell libraries
(Table 1). The proviruses in these independent of mutant clones were located within 7 to

over 1500 nucleotides of each other.

30 Resistance to HSV-1
Experiments were conducted to determine if genes were resistant to HSV-1 infection.
These experiments utilized HSV-1(KOS)tk12, an infectious virus that expresses a lacZ
reporter as an immediate-early gene [46]. Four clones, with mutations in the Eif3s10, A nxal,

Mgatl, and Igf2r genes, were resistant to HSV-I infection and there was a diminished
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5  and Mgatl are novel. These data show that some of the candidate genes discovered in clones
surviving reovirus infection can affect common cellular processes that are used by other

viruses.
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cellular gene, a decrease or elimnation of the gene product and/or gene
product activity indicating a conpound with antiviral activity. 2. A nmethod
of i dentiwging/ams7ant i viral agent conprising: a) adm ni erenise@swbsz4@gent to
a cell containing a cellular gene listed in Table 1; b) contacting the
cell wth a virus; c) detecting the level of viral infection; and d)

associ A'haigs eligmedasel of viral infection with the | evel of expression of
the gene fromTable 1 or the activity of the protein encoded by the gene
from Table 1, a decrease or elimnation of viral infection associated with
a decrease 10r elA miefliddioPndehnt VaSBhgnt enfp@dingct i vity indicating
that the agent is an _ antivi rai agent. 3. _Agar%et hod ofgci dentifying an
antiviral adgesdmEgsisringiheaeay taaaelhrentainingy ¢dwlagsne listed i Eable cont ai ni ng
a cellular ge edlisted in Table 1; b) contacting the cell with a virus; c)
detecting the T'evel of viral infection; and d) associating the |evel of
viral infecb) @stestinghtht el anelor aftivirpsfahs gome mbdidiprodieBe bf fieen Table 1 or
the activity of the protein encoded by the gene from Table 1, a decrease
or el i ni nat FYHIHTSRPr afecrepsscricliminatiBeeithe geng pductJadios gge  or

el i m nati on ol GG AYREESOT, BBRBIn ARl WhiiVirdiadhie@y i no that the agent is
an antivir agent. 4. norz human transgeni ¢ nmanmal” conpri sing a
functional deletion of one or nore genes listed in Table 1, wherein the

manmmal has decreased . susceptibility to.ipfection by a pathogen. 5. The
t ransgeni ¢ framma @Ft}@ﬁé’iﬁ‘ﬁgﬁtl&d@%{%ﬁvﬁép%@%%@ﬂ“ 8&a virus- 137 WO _
2006/ 047673 L dthiliReQin/ tﬁéﬁéélﬂ?}t to_?_dhcg:ﬁ[l%nhﬁﬁﬁgg%'allﬁlapEélHEBIO]ICistﬁ inCl18m4, wherein

the pathogen is a bacteria”™ 7. Tl ransgeni ¢ mama aimd4, wherein
t he pat hogeh) eantactingribé cell 8vithfa wielid; i ncl uding an altered or disrupted gene

listed in T . that.h decr.eased susceptibility to infection by a

pat hogen. Q?Péleﬁfécjfl@@{}ﬁebefvgﬁpgy Clsl,n?eiﬁﬁg?’g the pathogen is a virus. ~10. The
cell of cl atlﬂhs%ocﬂi\ﬁ&@g RleNe I fRAka AF8d i dnSwith BRAERI bB exprédsionibettee! | of claim
8, wherein the pathogen is a fungi. 12. The cell of cﬁ)alm& wherein the

cell is a hemaiopoilable! eelthe actiyity nf plagprotah ercoded bglthegéngdrartti ng an
altered or disryp ne. |l isted..in Table 1. has .decr ease

Suscept i bi | 1e0ers® rEERa i RGibTof Satnred b RsolARad ] FASHse | g
infection iorédifiatios O eXifessidt Md/omn@tiONPiRBSItAR tharthegddtiis ynof a gene
or a gene product listed in Table 1. 15. The nethod of claim 14, wherein
the infecti 8Vl agentr al infection. 16. The nethod of claim 14, wherein the
infection is a bacterial infection. 17. The nethod of claim 14, wherein
the infection is a fungal infection. 18. A method of reducing or

i nhibiting a. vira methodofidentififing Sidntiwitl sgeapeomspitgngdm ni stering to the
subj ect an anount. of ,a conposition_that A inhibjts expressjon qr activity of
a gene or a%@%@nﬁ%%?e Agentig acell coptpinipg g c E‘lﬁbﬂer@fh%‘?‘fdprﬁﬂlﬁ? Livher ei n

the infectigN.diSacin¥it 11 i8ct {R%:. 20. The nethod of claim 18, wherein the
infection i Sp%. b%tctnér]irla © i nflecti on.” 21. The method of claim 18, wherein

t he i nf ecti ondatsctiagfthalpabl phiealtinfactio”®2andA popul ati on of non- hunman ani nal s
possessi ng vari.ant form aof one or. nore.genes lListed in Tabl.e 1, wherein
Phe popul ot Aufreiaitoe LRIk Sas ot Bireetn Wi Eye! of sXOrpmibngpticat | on o
claim 22, Wae{eLhdintTHdINO6r MRV oTBhSprtdin EA@AL@By tRY 5@R RARACI es.

Table 1, a decrease or elimination of viral infection associated with a decrease

or elimination of gene expression and/or activity indicating that the agent is an

antiviral agent.

4. A non-human trannsgenic mammal comprising a functional deletion of one
or more genes listed in Table 1, wherein the mammal has decreased

susceptibility to infection by a pathogen.

5. The transgenic mammal of claim 4, wherein the pathogen is a virus.
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24. The popul ation of claim 23, wherein population is a flock of chickens.
25. The population of claim23, wherein the flock of chickens is |ess
suscept i bve 2@/ mvé7an flu. 26. The antiviral agent identipCiras24wg/o847e0 net hod
of claiml1l. 27. The antiviral agent identified by the nethod of claim1.
28. The nethod of claim 14, wherein expression or activity of a gene or a
gene produ6t Thestaadgemic Tadrhmall of dainnhi whareid thypebagecisdMcisiid- cel | with a

chem cal, a_small nol ecule, a dr . a. protei : i bod a 138
WO 2006/ 04767 @Pf*ﬁ%ﬁ%‘ﬁ%%%%‘?ﬂ%ygm &% El’r%g?h%s?t?ll %i elS%er}Pf} gf'rml e>c/iJI e, an
Si RNA, an shRMAS.|| A1 18dink $AngeredRNi@ptad Bedozstetin Péble Theatteshod of clai m
18, wherein the conposition is a chemcal, a small nolecule, a drug, a

glr glf\lii nénas E [R)@ﬁzreawr%ﬁ!ﬂcbﬁéhﬂﬁ}atoribfeﬁﬁm bnapaioget-pl e helix nolecul e, an
’ . The ceﬁ of &Euln% gjn x%ﬁer@%hgrpa@loéélpﬁ aWifus. 139

10. The cell of claim 8, wherein the pathogen is a bacteria.

11. The cell of claim 8, wherein the pathogen is a fungi.

12. The cell of claim 8, wherein the cell is a hematopoietic cell.

13. A population of cells including an altered or disrupted gene listed in Table
1 that has decreased susceptibility to infection by a pathogen.

14. A method of inhibiting infection in a cell comprising inhibiting expression
or activity of a gene or a gene product listed in Table 1.

15. The method of claim 14, wherein the infection is a viral infectiox.

16. The method of claim 14, wherein the infection is a bacterial infection.

17. The method of claim 14, wherein the infection is a fungal infection.

18. A method of reducing or inhibiting a viral infection in a subject
comprising administering to the subject an amount of a composition that
inhibits expression or activity of a gene or a gene product in Table 1.

19. The method of claim 18, wherein the infection is a viral infection.

20. The method of claim 18, wherein the infection is a bacterial infection.

21. The method of claim 18, wherein the infection is a fungal infection.

22. A population of non~humah animals possessing a variant form of one or
more genes listed in Table 1, wherein the population is less susceptible to
infection.

23. The popuilation of claim 22, wherein the non-human animals are from an
avian species.

24. The population of claim 23, wherein population is a flock of chickens.

25. The popuilation of claim 23, wherein the flock of chickens is less
susceptible to avian flu.

26. The antiviral agent identified by the method of claim 1.

27. The antiviral agent identified by the method of claim 1.

28. The method of claim 14, wherein expression or activity of a gene or a gene
product listed in Table 1 is inhibited by contacting the cell with a

chemical, a small molecule, a drug, a protein, a cDNA, an antibody, a
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morpholino, a triple helix molecule, an siRNA, an shRN As, an antisense

RNA or a ribozyme.
29. The method of claim 18, wherein the composition is a chemical, a small
molecule, a drug, a protein, a cDNA, an antibody, a morpholino, a triple

helix molecule, an siRNA, an shRNAs, an antisense RN A or a ribozyme.
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