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WD 2005/ 001485 PCTI | L2004/ 016865 PEM 3- LI KE
COVPCSI TI ONS AND RELATED METHODS THEREOF BACKGROUND

wWob&ohd; s drug target validation involves determ ning
whether a DNA, RNA or 5 protein nolecule is PCT/L2004/016865

inplicated in a disease process and is therefore a
suitable target for devel opnent of new therapeutic
drugs S process_ by which bioactive
con‘pou]%g 5 g#’gb ‘g@ﬁﬁdﬁﬁggﬁd‘\%@aﬁ%{%ﬁDZWTﬂ@Dg THEREOF
critical step in the devel opment of new treatnents

for human di seases. The | andscape of drug discovery

BGKEROINE dramatical |y due to the genonics
s are yielding

revo'%ﬁéﬂ%@l d an(“ti ‘Pa{l%%gé[? él?\fe en&gt@ﬁgp%ughgthg@mDNﬁ RNA or

"host of new

- pastsinahalcede Imirﬁph@tdzdﬂh aﬂ'@aééjﬁfbtcbsfs' &1 150 Iforgeanﬁﬁti?ble target for

g r ot e| ns involved in various di sease states or

dBY‘%‘P ¢ of “6?"0@@5@@@‘10 dmgs. - d3rugndibeomenst, itha paovdsd hj?ﬂﬂﬂﬁch bioactive
cérﬁﬁ&ﬁﬂ% Gre IRnadd cﬂﬁ{a{&tenze OE{“ adcﬁfg %filr des'é[gnla:rpagv% opment of new

di seases and di sorders™¢
ﬁp?tm@mstfedhlbyalddzsasaaaﬁ Tie lantiscapX Bf @& AEcobr I8 éﬁﬁnégar(ﬁ*amatlcally

d‘%eﬁ’eg]ﬁl nvol ved | t.he nol ecul ar eti ol ogy o
ofd RORCS EVe HEO%pBNé‘p P PEOLRID| SSqueTIES e geidmp allebst of new

drog t4r888 hid hl?gﬂtﬁ’ﬁgu%ﬂfoﬁﬂ%ﬁtsgoc?ﬁ%@%&m sts devel oped.

For exanpl e, cancer H5H®c el | ul ar

onco'@bm nﬂnﬁ@a@m alcgenes tndl peoteing eddlved invdd¥s disease states or key
of cell cycle processes, could

he SSi.o
bl%%%i F@?{P‘é‘if asdetiammagon appHowHnaraspersel isaydlad part of the drug

_ tredes
de€igAtprédes Qeﬂﬁﬁﬁ d’féé‘éﬁ%%&r%% Lds e %a?ecgﬂla Preypitgd by decreasing

di seases, suc
they e ﬁ@mftqn@n:g mmfa i gehesin@olvedl |11|lu tﬁﬁ?ﬁdle@?lap efiblog§ ¢ teCcondition if
[esu romthe

d f
thg%:ré)gg?rbagé) }'ngf fi\rggff %P%i)cfbgld‘ggpf;%mq mprggnzﬁp poiegohists developed.
Fof Beaisleda8t4, rpﬁﬁlcﬁfon'eto?txﬂ(#g %%Ithﬂg} o@?fé H)egﬂ%lf: Afivated and result

0 ant agoni zi ng the aberran I on
&%@@,Chmdgﬂddpqogmssma af odhogclefprédessts"estld be treated by antagonizing
tious _di as H 'V havé

ap I@gg ttg %g@ , fg@}:ﬁse&: qﬁ%&%lé&fﬂhhﬂm&m@g@m diseases, such as
Huhﬁﬁ%@ﬁ’@diﬁe@seS F&ﬁ&'cfel‘tﬁm ﬁﬁoc’r? %ﬂ(ﬁ{lorgseWh?\ﬂ [l 13@r o&l []:er both genetic

such as H 'V protease or reverse fansc

- and ¢pagensyic faztm,rramdgfrem the indppespiriatitactivith offiagRAARDHALEs opposed to

npl oyed nol ecul ar

f I
the Q:ofhg)g 2% Fo§§ 9 Y{Eﬁ?ﬁ(‘f{? Séqc%fcﬁgg ﬁopl}tgg_cgnmgg thvy ahrurant fifnction of such
- mufaRe gélies SRt BRIVEIS] mfﬁ'ﬁ%i’ fiba Qdﬁ OVG{I%P xphc&lapi diseases such

rel evant gene or proteln targe |s 0
as HEY hdveebesn rmoedss gﬂly(:nrwtai @aﬂoﬁndlaﬁﬂiarcﬂitagoﬂlﬂﬁ Qh@Rted B specific
t| on genes and proteins that

ent |
esséntﬁl Eegroggfﬂfe Brofsins, F‘f %% erﬂﬁ?a“iqw‘éf Averke tranfsmmysﬂ eDrug therapy
strafggﬁfssﬁ[‘ 'tﬁ:ﬂﬁn@@ﬂcﬂ ﬂ?s‘é?ﬂe@t ﬁ]dn%%%ﬁ %ave ge%eini vl rﬁiOYed molecular

di seases, coupled w
antaEgoists Whlohdasgev Ithmyebzpepﬂ&fepro&ct of the disease gene(s). However the

discovery of relevant gene or protein targets is often difficult and time consuming.

One area of particular interest is the identification of host genes and proteins that
are co-opted by viruses during the viral life cycle. The serious and incurable nature of

many viral diseases, coupled with the high rate of mutations found in many viruses, makes
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WO 2005/ 001485 PCT/1L2004/016865 the identification
of antiviral agents a high priority for the
i mprovenent of world health. Genes and proteins

woizmsobesd in a viral life cycle are al so appeal i Ngp@Sy 3004016865
subject for investigation because such genes and
proteins will typically have additional activities in

the host cell and may play a role in other non-viral

the JHSRIREL G 8f Stiviral \Jg&ﬁ‘é aqﬁ%lﬁ Eﬂ@agﬁfo ?@é’e%rﬁné% ragl%t og world health.

proteol ytic processing of
Gengst angj PISDt@JﬂS ol in prairai kife. cydle iase BRI @{ﬁﬂlﬁ@@& a subject for
Qt rrachl neries for exo/endocytos and f

inv %fgq fory ag%q,] flﬁ.‘, RENES aﬂg}pr%tgmﬁ | t\y@@ahy] haye addluonal activities in
the bddt @éﬂhﬁ@ fhaylplayP@fdlé fLdtBEr ndnbGiral %’f‘s%%@tgtéf%s buddi ng and

subsequent rel ease of retroid viruses RNA vi ruses
sucHirglsmatpsgtiopyesqpises thei proteekyticr prabebsinigr afsthe, Gag proteins and the

il BSOS A5 ol ' BB Bl ZRRRLE PRl tpncocoss
andt foe yHiqdtin dmjiig’aﬁﬁﬁ rﬂ&}efb@ in&rolvﬁgtiﬁeﬁle ﬁ'dﬂl%tﬂﬁ Ofly particular, the

q:a Qt \[I rus partl cles. The role of ubiquitin in
assep gﬂgg@@%oﬁyemmweseanchmm 18R88¢s such as

o SABIE P M o, ot Bt o

polypnotenh e‘kiﬁerntswm&msisgahg@h Mfge‘t’f&d fol the Fﬁﬁﬁﬁ h&asahe Whefet it induces
b d$a ihomn that 15 proteasone inhibitors suppress t
udding of nascgpt viugpprtiqlgsy- 2 and virus-1ike particles

der’I‘h\éerglJ 6L MbighfirP RO viRRY a i@?%blﬂw%? gué%nqgggl § og)ilmagaileeqtal (1988,

Gag processing and ma
vqum{ 163,68 0( Qmagrbnsrd:t abt 1%91 A0ogPN8%:; §00), WRO Dbservad iitfat mature
m% 2000, S 97, 13871, Strack et al. 2000, PNAS
virug parfigle guere brohsin Spceniugaseshubiqritins More regadly) it was shown that

prot%bfnekﬂlﬁi’lﬁto'rsn $ P[Ereﬂ H‘J.IGIO ?éﬁﬂe%s#gé\g lHIVZB, '{T@?" fﬁgﬁ virus-like particles

proteolysis Is
dem@ﬂ fromi S8, and RIWIGazd Alsg rlﬂhibitbﬂmfﬁﬂ‘ct Gl R66dskialzaind maturation
te|n3|n eu eIIs Ubi itin nmodification

into B8Ry By S A 0B PYAR ¥hi HOSReoey kt al. 2000, PNAS
97, BPEABRadIOeLl 2006}39%9@7 i 6?%’9&" etQf 2%@@3%%@95“ $69).

functions such as regulafion ene” expr

r e!}uﬁ atelidmowh infike aut that aabrduﬁm-mdiaiddqﬁbteelysﬁfls @ﬁd fajor pathway
ri bosones, Dl\fA

for jee rece ci bi ogenesi
PSRt SRl aChadOn  of imoclibe droieinsnicakasgotic. ccls.
Ubiited @dificdtionCont! Qéﬂ&?%fzﬁrﬁ?#lfta}eér?Yse%lﬁﬁn (iﬁcj: lcléil £ppears to be

proteins. The half-life of ei NS can
lmpqi’@ﬁ@él # mombar pEhasicricolinles functiess/ archl asch&gﬁlatlaxm @f @efle expression,

o A G S S bt Eobeamet o
and Dhﬁ ﬁdpaﬂe Ohe iiforcRhtigy 6f glgtlﬁﬂlgﬁ{l %d@ét@%%ﬁ?rﬁ is to gontrol the

under goi r&gﬁsel ective degra resuna
half-hiygs ofaeqlivkpsprefeins. uBhe balfilife dna?phffehent prt@he 080 mmgeaﬁ’ran a few
. I \% g with ubiguitin throuygh 30 th
minc A3 PR S el PRHSHRIY depondne omdrecsalcm. mprional
and egWivontheritaisdordRionk, d4Ridllisithd s@BEof the cell-cycle.,

Targeted proteins undergoing selective degradation, presumably through the

actions of a ubiquitin-dependent proteosome, are covalently tagged with ubiquitin through

the formation of an isopeptide bond between the C-terminal glycyl residue of ubiquitin and
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2 WO 2005/ 001485 PCT/1L2004/ 016865 a specific |ysyl

residue in the substrate protein. This process is

catal yzed by a ubiquitin- activating enzynme (El) and a
Wl?&i“?ﬂ?%’t“?ﬁw-conj ugating enzyme (E2), and in some PCT/IL2004/016865

instances nmay also require auxiliary substrate

recognition proteins (E3s). Follow ng the Iinkage of

the first ubiquitin chain, additional nolecul es of
a gbgoifue Bisyil resiuben titet aubleeaketyotleitsi Mhis ProtRsSisChidd1PsedBy a ubiquitin-
aétﬂ’? Rrevi ousI]?/ conj Uﬁ ted. moiety to form branched )

RUPERE GBPGES (51 9048 HRlQuinsconingaligstaneyme (ELbiagdiinisame instances
mhP affoCegiife YRS ' h e i

b9 OSSR MM ik 2B TERG TRy e ks o
thg dirfedtritifia caine pdditioal oholebileuibf ibiqaitid may be atechd to lysine side

ted ubiquitin

- | i f an El . . Acti
CH R RPN Fp BlneiRo roiE A P bageidid iombign shins.

- SeveThd chijugionraSubifbifial tYprofde $tbskates 1 Y REIERBA pocess. In an
. 10 quitin to protein substrates. Substrates are

injtial 331& ILEYIBE S158r 2 thigastar i fopped bietyden ithe Cdemjingnofubiquitin and an
infd ' bstrate recogni.t.ion

Y BT e AR SEBh M SatVinp (Roale bRt T than fransterred 10 &
spbtifjasesteinkhen wesi ofilseverdlr BT édghiis. SHHbBYE 1REE EN@nzymes donate

'“bg'gii‘i% 6$at hways for the distribution of Pproteins anong

ganiem gdstrate pPubsiratereatprrasngniged cither directly by ubiquitin-
coffighRE Rhkith& o hé&m:ilalg; esubgt?%tlg ﬁ‘%%q%%i}%ﬁlrﬁ}‘é%g}‘gh %%(%Eg proteins, also

systens nmay be direct or in
knowniagupiquitindiigreesse st ates. The mmjor vesicle

trafficking, syst in eukaryotic cells include those
Systféwquswgqar tg\fﬁéﬁ% iSYELlerns Are dhemaigrnpativaiexsd foretbe diggibution of
réteids GRMng Rl of ' : LDy goated :
P v_esiscl esgay e gée%ﬁltg?gﬁ’ W?%%@?%%%% ?lg‘%g‘fo?%acglﬂg?f mgdium. The
vesigulangafiskingolystems eptyobe dizelitht @dindRedBoMEIVES in BB Of disease
and the early endosones, [

e LR BBl g e e enccsone, a8 bl
areCARURIRY b QMBGn ¥EfbE h@%&gﬁ ﬁdﬂd Eo grgg -8, a,%tf klgsilzlgé. tcﬁza%lfﬁn-coated

|), coated vesicles an coa vesi Ccl es,
vesjgles lre gpreerally mraoledeint trangpot;, tsuch a8 inVihe i @by o3 receptor mediated

endPBA K, B gF I Hlasrme et vans s e ey Sudosorism as well s from the
traf3oGbigd ﬁet@JorlUﬁf'%Hd%E@mEsh aéoétﬁm%ﬁ%aggi Vi r?%scigg@fig é;géteérntséin I (COP-

and the vesicle sheds 1ts coat prior Wi

) conted vapigles and @61PaHezoaRE \esimldsy both b attictaead id heeddile thfisport of a
pits that

asmn ce of rane, formn o
v BPLOR s bRl E B e orarots B e yesicl s foned
by blddibf du$ FRANR foft e hbiS; thri ,
4 heavyéchai n and t hgﬂé)lfat hr .E’E’BH% tflsc(%wcjg?erq, &'Etﬁa‘?}a# %F%ems’ and the
vesiahesheda ith epat prior kisingrwitlOtmt thrgenmembsseci ate with a

S CUE IR EA "
ultigiggbllygsﬁglch dTetb@oRfRSTesibles2 ERBMitshif R Jded SPIND subunits, the
clathrin heavy chain and the clathrin light chain, that form the clathrin triskelion. Clathrins
associate with a host of other proteins, including the assembly protein, AP180, the adaptor
complexes (AP1, AP2, AP3 and AP4), beta-arrestin, arrestin 3, auxilin, epsin, Epsl$, v-

SNARESs, amphiphysins, dynamin, synaptojanin and endophilin. The adaptor complexes
3



30 SNAREs, anphi physins, dynam n, synaptojanin and

endophi lin. The adaptor conplexes 3 WD 20051001485

PCT/ 1L.2004/ 016865 pronote clathrin cage formati on, and
_help connect clathrin up to the nmenbrane, nenbrane
“Obﬁr"g&é‘l‘sﬁs, and nany of the preceding conponents. ARCI/IL2004/016865

associates with clathrin coated vesicles derived from

the trans-CGol gi network and contains y, (31, | and 61

pol ypeptide chains. AP2 associates wth endocytic
promppigtqhthrin eage oomaton, ehé belpnebnoecttchitingn ap tAt2 m@hbranaN@embrane

2 P [ . lnteractions betwe the clathrin .
pro@sD el BERY dfhe orBl<Gl hasPectodid: etiowsica wilh chityin costed
icles deraéd ofrOthe drans. GJ16; CBhGIne S, h i
ves{( S?c hormloogy 3)a dorralglng%w%hﬁ)(égﬁ)g(g tgftnrgis}'hﬁﬁ’gfrriof@%?)%&ﬂypep tide
chaige meh 3 asw@eiatksneitin endocytPElattoimtaised védles Bn®tcodtains «, B2, n2,

d 99%&Sc.irenc 285: 215- 20; Pearse et al. (2000). Curr
and gg; RPLEpGRLiAEs. pilypractens petwegn ghe otashrin sempleaaamsiiother proteins are

i f. LIRS | i S: J.NELiated by recruitnent of
] 52 S Sl G o AL 4 o 1 o
homglogyi 3) elomadiseBHi(pleclestda hogld @ demals, EH,doﬁﬁgsz%nd NPF domains.

|, ' Jhe initial conplex is recognized by a
(Maf%git ﬂﬁf@% QBHSF 38 5t 8P 050 Pearspt [a).. (2008 CaiwaOpimeitruct Biol
10(28Qgg\53)_across the nenbrane, and various cargo proteins

econe entrapped in the growi ng network. The nenbrane

ul Conaterreirgoted gesiclarfdrhei@mbsindtiaty® by Gb@uitdibt 60atsmall GTPase
o p;ﬁ&ﬂ nas/ﬁ%i/gul.at e the GIPase activity of the GIPase,

- CEaARE, 85 Yoy Segath supmngmiclootide saeahnge ofaetons(cas e SECI2,
GEA'I?EEI@Z?@ Thé 'iﬂiﬁilecoﬁgzlﬂg)%%( redég%%& 'bSrga Log @Bétt%ﬁ{d&l)r%plex (COPI or

er protelns asso ed w coar oner

O
COPps i Bicespat thrnugtowy 2BMNAREBe niRmlibrafis] Rad efrians c@bi Seteins become
it the appropriate cargo

receptqrs that help recr
- entrapet 83 16 g mrevolt Hie menyg)e timatdy: tgesigpd becomes a
ichU Y i t [\ ON_PLovi a
RS ol Pt 38Rk She PP BINGT PR A, gt oon
hydrqlysis pfthe (¥ the REM Brofdike apolrolpapt ifiten Alic @0MPMx3uncoating the
vesic1e| Iﬁ réucloﬁl.c aci d gnd a test agent; and (b)
dentier Prafgng aysadiated yuith coatamer goatpdivesicley inkludeey-SNARES, Rab
GTP i ' ' PEM 3- .i ke .
‘oo (ks (ARORAL N Reordl P el Bk oS, Springer

al. (1999Galk®7: Mv#8)hod for testing a ubiquitin- related
activity of a PEM 3-1i ke pol ypeptide conpri sing:

SUMMARY
A first aspect of the invention provides a method for identifying an

antiviral agent comprising:

(@) providing a PEM-3-like polypeptide or a PEM-3- like nucleic
acid and a test agent: and

(b) identifying a test agent that interacts with the PEM-3-like
polypeptide or binds to the PEM-3-like nucleic acid.

A second aspect of the invention provides a method for testing a ubiquitin-
related activity of a PEM-3-like polypeptide cémpn'sing:

(a) forming a mixture compatible with the ubiquitin-related activity
comprising: a ubiquitin: an El: an E2: a FEM-3-like polypeptide; and
optibnally NEDDS: and

(b) detecting whether said ubiquitin binds to said PEM-3-like
polypeptide, or to a neddylated PEM-3-like polypep:tide when NEDDSE is

added to the mixture.
4



(a) formng a mxture conpatible with the
ubiquitin-related activity conprising: a ubiquitin:

an El: an E2: a FEM 3-1i ke pol ypeptide; and

optionally NEDD8: and (b) detecting whether said

ubiquitin binds to said PEM 3-1i ke polypeptide, or to

a neddyl ated PEM 3-1i ke pol ypepti de when NEDD8 i s

added to the mxture. 4 Athird aspect of the

i nvention provides a therapeutic conposition

conprising an inhibitor of any one of a PEM 3-1ike

pol ypAeH'tlichéP%tOif vie ipvertipnaprpridesna tempeoal doynposition comprising an

Iﬁﬁﬂl)ﬁ@ﬁ apl zﬁyeéﬁi‘d Rif eNtP PRSI Qe p§l@’bé}:tl‘d@ mb B{JIE}Q Fandl ) ﬁal’rﬁaa:eutlcally

téﬁ ui.tin ase activity or %mplnr
"%?S?H ‘?%X‘:‘B’&Ethw ey s lﬁB&bUPlaﬂrrhews e ubieuipENiease prwity or a
t[imdllyquepiiatd:te actﬁﬁty, guar WptEall BRnraar @P ttﬁeoPEpﬁﬁ &e rbo"l’ypeptlde or

epti -a SOCI at ed
BB RO RERI, PR ZhE oS snd 3 Gt e pociaed
mudqﬂmmmﬁmwm as P2 ot ubdquitihgnd aWNEDDEON provi des
an isolated PEM 3-1ike nucleic acid conprising a

nucl ei cfac znce .at | east 85%identical to the
nucl ei‘t "&t d"‘SB%ng’ i invsaliet peyides am isdirﬁecglPEMB !ike nucleic acid

gazmmamtgl :ngucﬂélc =) s’eﬁhc’ﬂ& a??east%@ﬁ 15%:1&&1 to gﬂe mye 1c ac1 sequence

éﬁff %h as ect of the inventlon provi
SraEm Eﬁ-‘% CPRISpB LD ID BO: 22, EHS MENOY24 SEQNIDNNO: 25.

aCI d e Gk NBPect NTOMEe dinbdhtdn n;H—SJ.rlﬁés \Aﬁg?é{:ﬁaﬁﬂf E’gﬁ)gg,ﬁws polypeptide

&%ormdl ng to the fourth ascﬁect
acid S8qlHY Pl RAyPRICmcodsd SBQ MBIdNORCI® 3cquEER aEbrMBg to the

6ith adpe erdoh N

e A ok (el B N
enco Féby. Methods and conpositions enpl oyi ng
hurml’DiEHMea -Hokdi thBMCIRY Cbeaﬁrlggﬁe@qgvg F%\ﬁ?n@f XCICIC acids and

&15% In certain enbo
g eﬂgo gpergbyr olMethegsy pgda compdsitioas |emloyagt hﬁkﬁa{ IPEM-3-like
nE’EMcEacids ke Rrtbiak r}hﬁ%& bd FJWdeﬁssl‘ﬁ n%r%bop@% PEM-3-like

trafficking of co exes t at medi ate

P BHR e iR ik matpeiprs - Opticpalip PENpB{like fo8ilRYs in the assembly
o8 tmfﬂéklﬂk OF Ebdldkds! l‘ﬁ?tt ﬁlQ(ﬂatgfwx%? %%f?ahg gég%ere] Igl%g?dlglRlilt} PEMy3-like

SI ate ne rane fusion-
Pe ngpgii?s Tpaystimlatg vlglqu;pmﬂeo IOQCGtaqurBEMS%r btirk@late m¥ntirkhe fusion

oMbuth.f @l Bne ffer I exes di fferent
e B el B g el ety B RRr o P lk mery g form
mﬁifﬁ‘ngﬁ*lﬁf?ff?‘?tﬁpmdgmtat difioyent tinesy: (a) providing a
PEM 3-11i ke pol ypeptide and a test agent; and (b)
identifying a test agent that

4a



interacts with the PEM 3-1i ke polypeptide. In certain
enbodi nents, the PEM 3-1i ke polypeptide is selected
fromthe group consisting of. SEQ ID NCS:. 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 23, 26 and 27 and fragnents
conprising at |east 20 consecutive am no aci ds of any

Of SEQechbMereﬁ aré mefhod$ for Lilentddng b andfral 3 nt %Qmpr%‘?’ng (a)

W@ %%gﬂln certain further enbodi nents,
?ﬂ% ¥E|5 potkFrRabPrRiisiejaad aest é&%’éd‘nﬂ rﬁb)ald%f@rfirmg 3 fpst agent that
mcketictd amal the erodilNe epthR. PEMc3rdih l%%lbe@ihﬁé% pth!ed@MSs like

a.purifi.ed pol.ypep In a preferred enbod
P eplla 5 S0 Rl o i Gl S T NG b gelh 16,
£8,am 13026 QlﬁcDIJpandQ'ﬁig&ﬁI%E latfiﬁbr@.{ng o tlel,ékd zt@%tﬁdeéhtﬁ@ tgmﬁm Bl:lg@of any
c aj n enbodi ment s he test agen bi n
o dB MBS Ted & e dOF Pt i B Gl 2b oAisrmd Fnglrosertan futher
dﬂrbodﬁﬁmtsn tha dPEMERL NG g&?ﬁdpﬂde ik Nefprdstdaetk, entedi miﬁ‘tﬁdltlonal
e test ageg@Nl pobﬁgeptlde an antlbodé a snal
% odmpnts, By %g& iPARYRYEE 18 2 pHdlicd Relypepldsyy dmad@fpferred
eﬁﬁiohﬁldﬁt fthé PENEBiké ){)bl?ﬁepﬂﬂe abapide @l AR kel QMDA AE ‘group
(% % 3 Q%E a.PE §hﬁ(]ée nucleic acid and a test
§ ?‘%P’g ?“?ad%m 3 dgmpigs tIn cgasR embagdiments, dhpstestpgent
liliitB tPEENbBaih isdlectdtUdn@ihe gAk| @onsisﬁn% Bf: b ddrkdid ARI'a RING domain.
dlneg the PEM 3-1| nucleic acid is sel ected
?jﬁ‘& S eyt agsuhty agrolygeryderamngbody, 2 smalbmolecule, or a
ﬁmudﬁmmaﬁ; 15, 17, 19, 22, 24 and 25. In additional
enbodj nents,, the éest agent i s sel ected from the group

consi fer{@ayo‘?e proyided ? for idenfifyme ag antiial ?@é%@mpnsmg ()
poduiQ) oA PERIOI-likkenucRE aiALd & RSAEMECind (B) 1@&‘@&){1 Ferﬁ Rkt

AR AN AP UL

shbieiclacid &4 selbf:te@ﬁgﬁ%e%:b\g}@n&ﬁtﬁl EREOQUD Nk addlist  angd 13, 15,
of the présent application

' t th
1f EE? ﬁ%%n lgd ‘gg?ﬁah?f&‘tf’érmw& the teshrasBicp #qlested from the group

cOmMgng 6f: AgbbRRIiARId, ﬁ%ﬁ&enké)olﬂgoﬁﬂéouaé an m@ b&frid lONA
at | east ab pOI‘tI on Of a viral g](esnorre and measur i ng

epymeaindaibogyms. Ja fyrthsy er%t@gﬁpengﬂ feéndine s thetigspigepifto said
PEM-8Ulik@huctdié st$d héci%ﬁses ﬂférlé\ﬂepc!»feaSPEI\JI A1k Rehsc AP0 A JR LS

gge antivjral ent is effective against a virus
plippRy t‘F“r’BFFPO I9&thg PEsEs rplisstionifirghes pompgise admiaisispies a
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17, 19, 22, 24 and/or 25 or a sequence conpl enmentary

t her ehget dtlrer amb®liaétg thepythatb e PRoMidedtah Sso el FEME 3. 8kE: FudiSc
east. about .80% 90% 95% or 97-98% or 100%

Rl o BPRPET S lei i resentec T e o Pl lagaid sequence
chtwwﬂ il FQ 2 NOe2&t Inab@dit erdodidéntd, 8R%hcldid a@B 04thpres théhucleic

ast about t _about OO at | east_ about

0 s bieied n H L35 dprse ctatrmerien s PABEMgbike
polyptritide tathprisingnigh dmind ackqhdacdiictel. in SEQID NO: 29:mal be
p%%dd 5, 17, 19, 22, 24 and/or 25 , or a sequence
conmplenentary thereto. Al so disclosed, there may be
provi ded a nucleic acid conprising a nucl eotide

s equdhsdosedbcedin hiydse ingy B@lﬁoﬁﬂélﬂiucﬁ:td dcﬂ&@éltené‘e@ Bk ﬁrb@ﬁﬁ
or

eq enc and/ or 25
hOIPLIERAE Melofi e N nenuties il aiksees BB S ogoMperchy
895%1 aa:n‘hg@xi&cﬂaﬁﬂﬁes ﬂénvecl @oko th&jﬁ.[bﬂdl&ﬁﬁid Je@ue%c& CAEBHRES dlrected to
g to at | east, about east about

e enfo §§Pr°gegﬁo‘°lff°e’2‘§g aFprs It%§]§’i‘tlféi B%‘-i'}fs th*t‘} mOSE‘laPé’ Ly 3"&15%81@3“1
aﬂd)dﬁagrﬂttlcl eaisdds fdydeect3@QellsAfifedtbd WRRE Vir@d Fxléfera%% envelo ed
vconﬁﬁg#tlve uc&ﬂ@jldes up to the full length of
éh?t PIS®HVIG: a5 sequence conplenentary
t her @ﬁsnlosamérean, iR Y54 BelHrb il an iR dHOIEN 28RFVRPGENe a

oper.abl i nke t.o. t he nucl eoti de sequence to ren er
gy %%%‘P? b CE Bfiridiresundar stamgent qopditionsdo a geaapnce of SEQ ID

Nexmessamme of DfequdnBe M GEsntRI eIt dildiRed) %Im%&y be

e |nclu ed in an expression vector capable
Pr8¥‘dF%?}F‘%e FRlpying ag 1%5‘}3651@31“9]6%aéldéﬁm@@klw%/@{cie@t“@eﬂleﬂuenw
which B taidemds weRPaghd¥BiondiBokiqs b s&fibdce bf @gl S icRd 1, t5h7

sion_vector may be provided so di scl’os ed
1% Eg’r@x Ei\?g (78 VBB @ SheieArsFemplepreatpiyitbereton iid wslatedaci d
embodiment, the nucleic acid is at least about 80%, 90%, 95%, or 97-98%, or 100%

identical to a sequence corresponding to at least about 12, at least about 15, at least
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conprising a nucl eoti de sequence whi ch hybridi zes
under stringent conditions to a sequence of SEQ ID
NOs: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 22, 24 and/or
25, or a nucl eotide sequence that is at |east about
80% 90% 95% or 97-98% or 100%identical to a
SIRRAIUET) 6Elef0AHSRONILRGLLG 18b, alt fe%sgttab(ﬁ}? ggt{) ok lea@ttablylﬁ agd

about 15, at | east about 25 , | east

PRSP GIcotidso up ferthy @Hé?ngﬁ’kﬁf@ﬁ%@(ﬂo%rl 515 Ve‘?aét 1éb6uﬁ7

5@@2%@@@3 ) a@ét@%&@kbﬁﬁ%mﬁﬁar&r%etr full length of
SEQ | D, NGS: 15, 17, 19, 22, 24

and/ of*'s9 élscbﬁedathgfé&@éﬁé rovidedp Mesleinecid omimising e suclegtide a
$qaeHBE Wwhith houilizes @GN} ALt o%ﬁ&lﬂ&{},‘%@a 9&195@9 L,m(b n#ﬁ@&st 9. 24

nucl eotj de, sequence to render nucl eot 1 d
grEqu@ nedr asltﬁc}eatb#eéemmu%aé isp legg ab%ﬁ@éps?(% 95%@@It96r93°/4 rpr

mwx {aesticarth @ déquBitt coﬂré@sorfau@t@ %tﬁeé@éﬁguﬁe]@’atb&sﬂ DG4y ea@' least

n GXFTGSSIOH vect or lcating In

p PIFASRO8NE A Kk dastbowe 18 |af least pbaart 30, g as dpast about 500
mﬁm&lﬂ‘)tmeh%ﬁ) theCli henfth@ §]‘EQ%%EW2§ 4t fA8or 25, or a

reSS|on vect or may be DFOVI di scl osed

A E° SPERP %“E%Rl??fa@dﬂﬂé aé@ﬂ@{lamqahlregbyatem%qwmﬁ apprably linked
e ehethudlabiad? sedihdeltslicn8s tﬁ&ﬂ@%otﬁiersbc{lﬁﬁ&tsuﬁé%@ﬂol; h@lSad O @

nucl ei ¢ aci d probe correspondin o at | east about
CRPresUn YoEiEt Ingheftee epBodigent) tha gpcleipenid mapbe peludad inamst

@bﬁbﬁoxﬁ&c@@é@ﬁﬂé’ b I’éﬁlcﬁﬁ’f{? ift Qkfdgﬁﬁoﬁ'cportegkatrptﬁm bl th a related

_ q@pgth of SEQ [or 25, or a seguence
Tt & H@ﬁ’ifﬁ}w%%‘t"ﬁh B ctgession tprioT oA belpeavisier. of

t he gene of which said sequence is a fragment. An

anti sens oI| onucleotlde anal og which hybridizes

u nderA&e fisslepedithesmay by xaﬂ‘éldedtréetg@dﬂeEmanz nugiic hed st

ﬁﬁ ah dle%ﬁ&é
n g %h % @n@@@&@l& Wﬁeﬂﬂﬁk%g%ﬁﬁg%ﬂ%ﬁ 1§ &quence

@5&9&9 Sl A brly, 1hb éﬁozwaw@rgﬁmr.a@edeotmpmueme
Bt 5t Q8@ dbolt h@%egdw»s%eormmw%f’m’@)a lagﬁﬁcy@ éaglbﬁbg a

substanti al | pur e nucl ei ¢ adid wh
COMgFapPnding to g ?FE aboyh i, &l lepssabpst 19, ﬁd@aS@ab@uta"és o lgastobeut 40, at

1660 db8HA00 CHt Ngst bBo@Bod, sﬁéﬁeﬁ%bﬁt 53)3 COI‘@EC(SI LieARL1 AR Lg/ {éosche

| east about 25, of at |east about consecut |

fﬂt’@F@Bpf SEQ DA% L hé 1 8111, 13AGt H, b9, 22623 andyoNZor 4 seqBence
complémeary Heretd; 3nd Q@ansglzpnonéli Qegu?ct?ory ge%u@rﬂ:g/ Eéralﬁﬁ Hﬂgﬁ tfthe

sequence conpl ementary thereto or’up to
npeeRiidp sesuency éo regdan theaiclogtide kequeriod sm@qheémse Rsargexpression

vfac.rtﬁg e MothefBnBUtith & NEEmR eic%gﬂ'“f%yq)%tlh&?c}eg qg%no(%g}/g@tlo%mfctor

hybridi zes under stringent condrtions
caable@f saplicaing iy a prokaressis or Sanyoiirsetiuln arelated mbedimbrd ashost

cHPtrén@feEﬂ%&*w‘itH e e'xﬁn%&ﬁ% Z\JQ&%rjﬁva? t!eg. 1 3, 5 7,9,

13, 15, 17, or a sequence
conplenentary thereto nmay be prOV|ded Al so di scl osed,

ther %Mscip)ge& bRy e%r(fw&d% s&bs?anha ly A n;pnuc i 1A vglgcf‘h

nucl ei ¢ ac enco an am no acli quence as
‘hybsidizes nadenstyingsht @E@um@ thN@BucldBaci@ probe cAesmmdiag to at least about

12, at least about 15, at least about 25, or at least about 40 consecutive nucleotides up to the

- full length of SEQ ID NOS: 22, 24 and/or 25, or a sequence

12



nucl eic acid conplenent thereof. In a rel ated

enbodi nent, nethods enploying a nucleic acid

conprising a nucleic acid encoding an amno acid

sequence as set forth in any of SEQ ID NOS: 2, 4, 6,

8, 10, 12, 14, 16, 18, 20, 23, 26 or 27 or a nucleic

B er SRR BIRAS of BEELEL £ TR QULAILH whibh il SLRALEL s o
enbodi ment, the encoded anin a equence

fragmeent. Apaiiisergo 9lizmaoigotigs agalos wigr;h B9idizer urﬂi@mngent conditions
lo0@ it Q8 2t 1 Qs SSGAY %&%o%%&&ﬁ@@ leébgidés% % tﬂfgﬂﬂength of SEQ

about 12, at |east about 5, east ab
TLNOS: Z2péhipndhy 250 aa?un’éa§9malbmmtaW@1®ret@mn:sbe:mbwd@

am noAE&'di’s%lo's'é?i tiQerd Hﬁ{fﬁél ;gro‘!n&ézgﬁlgthgé @r%oﬁggj§%%4tfgtmuy pure

‘El?lechla@é Uh@él la»@aélze& efies pEyecbe ndiéndeth a nucleic acid probe
Qﬁﬁdﬁﬁ% et léé@t%BﬁtSI'ant léasﬂx% L gaé:ltllabod? 4§ | a8 gast about 40

ol i gonucl eoti de, said onuc eot | cont ai’ni ng

W@@CEH’C&P"I%@%'& focthe %ﬂe% ef SK@ IR NG 3.1, Ze8, ldndibrIS 17,
Bl b, @%H/o@ 08 dirtal s@ﬁl&n&@cﬂplénﬁﬁﬁy R 0131&7 tothe ku(ﬁzgﬁgth of the
aboué at 1 east about or  at | east abou

ZBRE afmcb\f@drﬁswe%ﬁ 1Sd’e§a@ﬁen§er‘h@eﬂnﬁsenamt)h@en@@t@eqmahwh
}@Bh&%s%d&rsﬁ{ﬁgéﬁ(aohﬁﬁ@o alleast %ﬂ ﬁqg{)p?s 20 at leBst 30 WAL utive

di ment met om}g riner

I&le}ﬁ?fﬂegpw téleéidb@pahtofﬁﬁwm 0§uh3‘|5ea,9 11,13, 15, 17, 19, 22, 24
2QH/069) bEd RQhdndEconsdrtbniy @%&%@% gg&%&gnt aining a

regi on of nucl eotide sequence ridizes under
stringent conditions to at Ieast about 12 at | east
aboutaido dis@bsel sk brodfled QMnufeic! a% r%k? 481clelc acid
consecutlve nucl eoti des of sense or an guenc
R é’cgtaéof'nfl?‘bﬁfflds@@uF@e lgeOset forth B any, of7SE@ID NOS: 23, 2615:; 27 or a
dhdteic h8id cBmplerfntARILRT c
e e T an 2 7 ed PP AT B ST B TIRL £t
agid GprapEsngat myoleiq apid mwhngﬁuzwnmmlﬁ sequenme gebet furthl ivjagy of SEQ
BNCh: 2! 4) 62800Nes 1810 0
| abel ~ group attac %df’gt Egi%t %é %ﬁzg g%dgw%d C(gfneéi gl%ff\n%cfl ffrereot
mpy be|pagyadedq rlp aprelateg spdodisients thedenftoderh amizdacid saieess at least

algcluy 9(59@ 59@)%1 t)5“)(;0(5?;.’15? Uj@@fs or ﬁf(‘)@l ﬁ@xﬁ aﬂ{; gl f%{l]l% c{é% r%%g%n%c C{o Ft least

Furt h er, arrays st a
aboyt 124 atﬂ@&s@boabb%tat srﬁ@st apoutals, e asieasibbaortt 4006r gilbdse almmt 100

ccﬁlrs&laﬁ\?e ﬁﬁnog scﬁﬂ tgﬁlge ﬂg%ﬁgha&fta hf%E(??D‘”N(%O b 9 6S PRPYS 14,

ﬁ& frOVI ose e may be’pr Vlded
1ok 26. 7 QéOpﬁTypeptldes In one enbodinent, the use

of aéﬁg c% ﬁ)@&i QI’?er %lﬁgl 1&% 969 nn%%{'dcr?ﬁgr %]8% a d;élbstantmlly

. enco nu C C (0] I’rp | Sl
rwiigd eth@lemc ki pllghnxtelsotlde centasing g g@ivh @fonadlebmdbmkquence
or, 25,
R S P e AT 06 .
a@@?@fal @i sigleat dbast0 admsemitids puddotidés bR asike abatised sequence

se‘?e@leﬁ ?roﬂlcéébc‘ I]S %Se 95, 8 a¥1d/}(3)r 25. pﬂl notger embodiment, methods employing

a probe/primer comprising a substantially
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Al so disclosed, there may be provi ded net hods

enpl oyi ng PEM 3-1i ke polypeptides. In one enbodi nent,
the use of a pol ypeptide including an anm no acid
sequence encoded by a nucleic acid conmprising a

nucl eoti de sequence which hybridizes under stringent

ﬁﬁﬂ]@ﬂ boligscitQide, %ﬁﬂ@%@cl&ﬁld«gg@tilgn%meglam 0P nudleotifle s%uence

24 and Oor a sequence

13, 15, 17,
é‘ﬁ‘bi‘é‘%‘i‘é‘ﬁf’%ﬁ‘%ﬂe{ HEPgEbcongitions torah e rbow JApat ledshepoat 15, at least

Jllﬁaﬁ b5, @bRUEas?Bhou@4padontR@le ARRYEdS Qralhdd0abkitkhse sequence
d, there may be

F gg. may be grOV|ded Al so di scl ose

GV S@@B\ﬁ‘] S1 1:BeSploPydepbildel i Kar2cmprios 8 oaa scquence

&ﬁ@l&i&ﬁt@l}ft thél’éto'rﬁagﬂ bligd WiphdterRld NBEBLRER utﬁe bRbE B ectively
6 or 27. For instance,

Q 1.D NOS:
| ’b%ﬁﬁéeslwlwé‘ tH@FVb‘é{?%Cu - i rotienemgodivat. dhe laﬁbermamﬁlade a label

goguancedaherkBasll HQ% KON RIOUR, ! lQbf,zl1 f%&)%ﬂéépﬁé d8ected from
%.resentﬁg by any of SEQ I D NCS:
BYPYERsS: OBt FOmROYRy crgBRtfe ﬁ@bﬁq@m@ Cordicss. olfurthpr@ prrays of

#®YaiRbau 180 ead?d 086u015 APLARERUASE Br at Q&Qtta%mﬁl 1@5 Qﬁkfereﬁhﬁrobes as
onpeptlde can conprise a |'engt

3-1i ke
‘%ﬁ%@%ﬁﬁ°“§ﬁ ﬂ“ﬁéoaW@Sﬁ@@@ﬁﬁ@ﬂbPﬁKWH%dsequence
| i stizigs, ds@r écI tqaae GRYDEd Seovieli BENENLKL THol d
i nst.ance 1 OS ea 5, VT% %&) e50 1001 1§0y£9&168 hlone
38 lm&%ioﬂﬁruswé %Poimfp%deawlﬁ@na@poﬂ@% agid ﬁgqqqncelmcoded by a

hit18iG [2618 RBmprvie @nu&ébﬁﬂ@seﬁﬁéﬁc@%hﬁﬁ ‘BYBrﬂfqg:s B3 Q@R gent conditions
%E g PEM 3-11i ke Mfe ptide that conpriSes a

t%gg‘iﬂa £0F S0 T NS @A GRIOTAY Ar BICTHOND FRsER)erBentasy Hgggto, or a

fﬁﬁm&ﬁ@ombﬁ%nm ledst aBlout @;5 & atliBast ;l?out 16 amd® 23 thélof may be

23,.26 or 27. For instance, a PEM 3-1ike pol ypeptid
PHW@P@rably has an ami no aci d sequence at |east 60%

h 0 no Lﬂﬂﬂ)o U.ﬁsck)@ecﬁ tHE:@é YBBP i &rbRRIIE SRR l@ﬁﬁpl%gly]g OfPEﬁEQhke
10,” 12, "14, 16, 18, 20, 2

6,
PQLVP%’HGCSpony B’éepﬁmb%@mwtt Fhenisgfra selyprptide incudiieogn emiino acid

s€fuence Qe BP | aemuc&@c/ Bcid Qc/ﬂ)]%{sn%Sa/ huddBid@ls@fience which hybridizes
c nt enpl ated. The -1 (goly tlde an conprise

ugder §irpeqng Rpditiops Es)tféﬁqﬁluel%ef]SE DN ds 8. €1 9i H. tlel$, 17, 19,
23 EAURNGE 25, 3 tal s@a%nc@s,onameml %}é{d 2 @rag%@lq 'Lglglbm%%m least

for instance, at |eas ,

aboyh25, SO 1eaa£@b0\éﬁ0@9@0m61dﬁﬁwe@oémmbﬂ m@wd@l in | ength.

Di scl osed herein, there nay be provided the use of a
purified or reconblnant pol ypepti de fragnent of a

PEM 8ispidiselopasl, $hsepmpxibe pabiidedia BEMypilse polepdptide thatcomprises a

sc@Bércd tnht fs%enﬁ@ﬂl% g‘lt i& hr?gro%éﬁx igf) %Fg %3198@ #£26%027. For

activit
ingfapgeep 5%%3 -likgy éommtge prefetebly masgare mnnnocm:pir fegeenca at least 60%
h by |

SRONBIC® 2 IRl Rreba! Q09 of RN AT G r 27 and
polypeptides with highgr seygence Bomolp@es ¢fbfop exAdiple, BO%ic pmaéexu 95% are also

(%E%EMIE)“S&I?I t(’iéﬁé’ PENRY -11?@ p(%? Hl&iee ganngotnﬂn%gg tft«]ﬁ tlene ro¥eln, such as
represented in the sequence listings, or it can comprise a fragment of, for instance, at least 5,

10, 20, 50, 100, 150, 200, 250, 300, 400 or 500 or more amino acids in length,
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pol ypepti des that can be either an agonist (e.g.,

mmcs), or alternatively, an antagonist of a

bi ol ogi cal activity of a naturally occurring form of

the protein, e.g., the polypeptide is able to

nodul ate the intrinsic biological activity of a

PEM 3-1ike protein or a PEM 3-1ike protein conplex,

such as n enzymatjc activity, binding to other

cel | uPa¢ Oé%ﬁﬁrﬁ@nttgere CBYY GF aprovideshpesthode rrnplgying poREM-3-like

ﬁy&pﬁ{h&hit%wﬂ&b 2abdiRRcARA if RBnddaK&ith IR nHMRE o any of SEQ
d enpl Q roteins that can al so be provided
ﬁ&‘@%ﬁ %e gﬁ% éuf"esl 0, dBcHP. 23, 26 of Ré fher Amstncd, ipsPIgM-3-like
ﬁtﬂﬁiepﬂld'dzs preFE@:{biy M8 AACAninb hRidPEMudndel ke1RQ! ¥Pg molng)?ogous to a
%ﬁ§1 prOV|deg as a reconbi nant fusion protein which
PRepsenescie e Ry 2pyotlyiFépt Hies: Mﬁ 6i o0, g, i 16418 @BRARS or
PoIRRPipkSiRie Fith Aha keqilinBOhRfd 6L SEFURP E)@anﬂﬂ{ %bﬂ:t 86b% or 95%
het erol o to PEM 3-1i ke protein, e.
L B DT (T BN fikope yremhzen corsertse § Sikengl o, such

Ppotpraeftd BehdRkdnOdMidiSog bk @Jn%ﬂ.?ﬁ%er? tli'eggﬁigﬁtfcﬁ’ reiﬁzz' glﬁrtgncle Cat least

polypept|de
S, @?Qﬁﬁo 80 aP ke P90 on & arcaz ming agjds indqpgth.
second pol ypeptide portion is an epitope tag, etc. 15
D scI sed gereln there may be provided the use of an
tj'é‘ﬂs oM stherg may BERFOYidef Kbe Be 9l purified jon regambinant

pomﬁqﬂﬁl@ GhigheR! ENAPBMLDNke bEIpdpHal %%o@ﬁ]e?ﬁiecﬁ‘a@atgé &bility to
of  ~eliciting an inmune response specifiC for

TR | § oo TRIBICY P pRiPERBIZE e 2 activityh ghrdr wild-typssPMsklike protein,

I&eiﬁ'ably,aihe pblyhRAdY Thesee Q§1%pns%s 9 seqRn&eBlidtb Al or HBRBRBSE to an
erred enbodi nents, he i mmunogen conprises an
%?esu%% desTAtath in any. of. SEQalDJNpéué Hét Br M Adnt4; 16, 18, 20,
;mynﬂna7 protein represented by SEQ ID NCS: 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 23, 26 or 27. Al so disclosed, -
t her P AgseR heptin ihgredman thebpravided imethodo thes cemniey REMn3-LIKE

poRPeRides Mt an BEM3r bl $RnROlNP ‘:ﬁfﬂhﬁcgf or alle@na‘ﬁ@?_l'y o antaﬁomst ofa

bggbodlnent anti bodi es” are specif for a onal

oRgPhESTHtH T Anewly esuriog o FkE Botake. aadhcym!mep@@ is able
td ModuldtB IR i RARES lﬁlbl%gi@ﬂggmt%? 4 ’PEh/hg hkésj%%%'n{]ox] I\@ﬁ? llk% protein

an am no acid sequence set
c@mp &% s_}_xeh ag An e_{lqymau]_:eactipgy, m@mgzg) othgr enllulay comporgengepellular

cOhpRNRARI2AMn SRR Sani Al qfy binds to one or
nmore KH domains. |n anot her exenp ary enbodi nent, an

anti body binds to a RING domain. In another

emboghEBMNject hhodl Q:%up &qgig§ ﬁ)ﬁftané A0 daqg)cﬁé é%vﬂe? Rs %ﬂiﬁ‘leric

or nore pr ot ei ns havin am No acCl sequ
molecyles, suchas igdedraed st proteins. | Emsmsta@@@/ahedwmsdade pob’pcptlde

c%te ?é ?%}?%dﬁ@ %r{’dsfé%&kﬁlﬁ%&ﬁﬁ%rﬁ Blﬁ)?é?}é %éc%c %Bée%qazge %ﬁd p?]érpeptlde
pargon, Zx., 3233001126’0@%21716 havingarhamine pbd siquent sprekated (heterologous)
APEMORA bidid AR ke @gégg%g otyBltifle 885ioRTia SR <o Second

havi ng an amno a
p@gogptide portion is glutathione-S-transferase, e.g., the second polypeptide pomon is an

enzymatic activity such as alkaline phosphatase, e.g., the second polypeptide portion is an

epitope tag, etc.

15



99% or identical to an am no acid sequence as set

forth in SEQID NCs: 2, 4, 6, 8, 10, 12, 14, 16, 18,

20, 23, 26 or 27. Also disclosed, there may be

provi ded net hods that enploy PEM 3-1ike nucleic acids

that include a transcriptional regulatory sequence,

e.g., at least one of a transcriptional pronoter or

transcri pti onal enhancer sequence, which regul atory

sequehelosed hersiy Aisrg may ibp kpsaided thé eseREMn3nimukegen comprising a

PV UsCliée

e o o PR EGH | Ao nE BUBRAES, BRUPHARURR Reh capabtc of

difitieg pnesgnums rewenssrspesifis dordihs dIFd48dike thabpeptidayc.pe a humoral

RERMie! aﬁtaﬁt% f

rreﬁta hod tg o ident |§¥ §ég%dr?g gnn%éi v%/?aqma?%héﬂsv\her %gl%pé% eéb()dlmems

the dmpupQgen Gempises ey abvgqnt%d%‘rrlmany etgo 4 miieweaddtermiianh from a
BinQEprotest Lyi floa.PEVy e,

Igol ypepptl dgdﬁjta% Eebgggv?déé’glg’q&l SO %lllg %ﬁb é3,6 Fher e

may be provided an assay for screening test conpounds

for  ARBaREDRESher®adht E{o';}ﬂtecil Xlﬁib)‘dleafli%rﬁf%ﬂe%{tﬁg §.r’1tg Bhe &hore

i nteraction between a ypept i
bl dike pRIEpGpE 1S3 p Ebencmbadissat. a litémdlp? ot epenific for a KH domam ora

HIREModalid dedivdikons HPRVAS- 1R F@\Bﬁ‘e g%ﬂ%ﬁ morr e&@ic %&H@cgment the

RNA virus such as a retrov exerrp
dopain g eyt phan amingacigpequence setdfth in $i§ pzm z; &e5, AP]0,d2, 14,

IEEM 30l 3386 BPLY PERPL éeg 6f eﬁﬂﬁikﬁﬁy E@%&duﬁ%@ oy Qﬁhbogy Binds 15) one or

under condl tions wherein etest c
s KSEdPmaing. k do gaethesegremeians mebelane:. i kafibodp balde ta lal RING
dbRiaint BY Ather Bfbdih t
Pl B clner, Efibodnird, B8 Ebo, &0 S BRABELA i e or rore
PéP“PE\)PES’mIguaR aup acid ssquentesthitdaitl lgassmj/mdfentmh Bt ledsapiefé identical

0§ Htclgasa%%l ideHE&GI ﬁ)aaﬁeanuﬂdqactlch?e L&lrcggst dé ?fbgﬁf? éﬁg Iﬁ%@é N 4,6, 8,

t he presence test cg npoun what”
1 psl 25 &&ri6i 18, t29p623a%% @frﬂ:'?e Ipfottteh embaskithentn ap eutivdly issmmunoreactive

withHine @k nFe Qlfote?nsrﬂaqiﬂé ah 100 %cncg Feqkleﬂce Iﬁ%lapl ésq)” d90@f 9?%? 98%,

i nteracti on between
PN ddepticabtom anfingy QChéunQmea@setrﬁytth SﬁQle w@&t 28, %549, 12,

14,08, 1gjg@t2|3f2@(ﬁg7a test conpound which inhibits or
potentlates the interaction of a PEM 3-1i ke

pol y ﬁé"ﬁt qigidoseds ther@BNY Del prk‘edtﬁipmethoctsnﬁ)m enphay PEI)4~3-llke nucleic

a(g%r tg%tggcthlﬁl aQQﬁécB@khngl %F@Et%dA%&&eggea ng , pile s?’one 2 tﬁa&scnpuonal

- pRmgte e etcﬁlnsqmgtlmah dilmycaof segudnde, PEMERR {égulaaorp cslemmﬁgsﬁ isdeperably

lidiRd P; na.chang

R0 P RS R ST bR P gl PR gl o render

PEMM-Bkd sequengsRuitable foeugsras se expeessibn tdveort est  conpound,
relative to binding in the absence of the test

conpound, indicates that said test conpound
pot eAlsoatisbsalk thiershinky be phividdil n@tlﬁfds scaldéntlf?EMaanhrdi @gent. A

mgtﬁlﬂ RS Héﬂn%gar} a%h%gal %%%%ghﬁ%:%rht caageB? is:i A%egm’n?cff% 1F§ga%q1ty to interact

wﬁbgﬂd/qtrmdgla@fan act1v1ty of a PEM-3-like polypeptide may be provided.
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protei n conpl exes, conprising (a) formng a reaction

m xture conprising a PEM 3-1ike polypeptide, a

PEM 3-1i ke-AP; and a test conpound; (b) contacting the
reaction mxture wth a test agent, and (c)

determining the effect of the test agent for one or

nore activities. Exenplary activities include a

change in the level of the protein conplex, a change

i n t hélsoghsslopash thereamayi ¥4 prpviged flmessesofﬁalseﬁenmmes*temtnh@mds for

BB bs O} aRrXdtHEIS ﬂo?enﬁat%%f%n%?tleﬂactmﬂ thQ\@:Qx?:? pE-3- Blgeepoiypeptlde
plasna menbrane | ocal i zati on of ex or

Wi bRMnt h]fet'%’il!é’é?tldﬁrassé\’%ﬁérpg@emdpﬁw ke sk g Late domain

ReloWeesh RNE vEEMun ki KR t
R At b KR BARKD O K& i includss the seps of )

opbinng RgMatllpAR.c2 PHMNE ik pelypaptide. tandita test Iviotwpoundy e.g., under

RATGBES vHlefeir, BE foFthefedhoiPhuRl 1@ PERM. ﬁkédédﬁg g@d&éﬁg PEMIIike-
nd a PEM 3-1ike-AP, conprising provi
“?\7\6 APt ﬁodnfﬁ@gfaﬁﬂ% Sthdé??Fii“}gcqha d@lﬁ?@t@ ¢fi 4 sampflersivhigh includes the

FEM3EKR p@@@ﬁ@hﬁlﬂa ﬁEﬁEM" l?e Aj’ ' Kistzaggtgcﬁﬁf ﬂ%ﬂlﬂ&é@%ﬁfp g%ch as a

f SEQ
Siyesie- e fimetiog o dbesiimrsishohe pregnes of & tsvprompopl Gelative to
Vﬁﬁ%rﬁséeh KE 1PatRerdde! Sthe YRHRIMERRS sl BBSWB el Ele&ﬁﬁtg)n eg.,

ybrid assay is sensitive to interactions between
Wlﬁ@t@swﬁ the mt%cﬂaa Pstiep thetBEMoHtikenelypeptids apdiPEMr 3skike-AP.
fusi on proteln and said PEM 3-1ike-AP portion of said
second peptide; neasuring a |level of interactions
bet V\Jélﬁ %llﬁref My be Ppwisiedianssiay foh eptifying riciestanethppend which

ihitisits é}b{ﬁﬂ’éﬁﬁﬁe@fheQm'éﬁaéﬁorﬂQteQ PEMABGKE ?B@B@p‘t Vﬁ 9 «d QqJEJI\?\éqike AP,

of i nt eraction of said fusion I‘Ot e
CHERTHag(@) foming a reagiem migfurg wpledxag PEM3-like pq}ndmate; a/JéEMf3 -like-

) 'l C (+] L] sal
LA b OBl Rl LTS e PR o i
PEMGE A, WE‘PF@Wea thapepia the émddleopflssdll‘(ﬂl\éd-lxkp @obieptide to said

PESMBLRX AP ih el pileR & thectemgllﬁgééjﬂ? nreFlBV@to%EM'IF% n tﬁogabsence of

pol ypepti de and at | east on
thertt @prpgvng, indicas\thas spid jtest easpslundk potentiatss at mbibite bmdmg of said

| PEMiﬁJﬁkéﬁufﬁggﬁ&qoyaq&p 1{41(? frpption. In a further

nbodi nent conpl ex conprises a vira
pr ot éils9, léfi!‘lsﬁd atbereagﬁy ¢ peovitied ol msbdd forhiewifpimy tielulators of

pﬁ'fé?ﬂ/ b&ﬁﬂeﬁk‘ CoRipFisiag f tfa'ﬁﬁx%oé E%o nglf@ﬂé QB‘%@H{%{% BEM:3-tike

I§Ae ptides. "I n on
p@lbﬂaﬁptm r@gP Brlikeriils laad @ tast.cgmpmnpr (19 icongactingttime mactionamictture

wi Ie| aC|d sequenge,.

e
Exqyamgry @etfitics dicluds agcheegyua rhhfelemfﬂ oSE@ Iircﬁbelhl@mp]}:x a?>c;ha5gc in the
crbymdicsentey {fite ARGt e Boedh ANEE G o pghanee i

coO er enment ereo
the plsemay me@b@nabpdlzﬁtmmflﬂmmtexl oe asbmﬂd}z,entlﬂerecﬂ @r a EEa,ngefn the

S SOOSGELL ponsL  f RgeLBf 1°

PEM 3-1ike nucleic acid. In certain enbodlnents t he
ribonucleic acid is an RNAi ol igoner or a ribozyne.
Preferably,
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the ribonucleic acid decreases the |evel of a PEM 3

-li ke MRNA. The invention also features transgenic

non- human aninmals, e.g., mce, rats, rabbits, goats,
sheep, dogs, cats, cows, or non-human primates, having

a transgene, e.g., animals which include (and

preferably express) a heterol ogous form of the

PEN¢3-IEQ& gene described herein. Such a transgenic

ani maf*tE4RTIER! \FabgUment i 3 SrEICnIRG d8TRY o AdedtiRycrgre) that frdibit or

pdﬂér@ﬁiel the Snt@bkﬁi%n a$ aHIBV B D@ GhiyRBhtRE ah@% KR 311ike HPUGomprising
iral infections. 18 Al so disclosed are

I‘ eni n
BEi g L’f‘% PSSENYYS R inc/edige aifing fwnics repteingomgrising a PEM-3-

mbﬁoa_,@ypuds llbﬁﬂzoﬁ%f SEQ op NN, &, 8 COMPOSIEONS 20, 23 26 or 27, and
a li osone and/ or a harnaceutlcal

%egg‘ﬁ’lt Gipeed oppane P Iat ke pvﬁ@nmné@rtcpe@nqslﬁ wiiprin said
WOG@Bﬂﬁ adsBVBREAsAve W interRNTHs Wbiwddh HRSEM B RE %lﬁﬁ?eptlde portion of

ndi_.cated, conven |onal t echni ques of cell biology,
éqd first P Brotep 128e wpigr P W&rl&@ﬁp toEe8gRintad Brognd ghlypeptide;

lmasﬁﬁm{gl Oledelyof 11‘11%&6&631’5 BefkeeONA AL Sngﬂ@iﬁQ% 08 Yores¥ite GRd in the

%) hin the ski of the art. uch techniques are
i?ﬂ"%. ad°t AsFsk f‘iﬁ%’arlil% Healevgleof injsectionopt wichfysion proteins,
Wir &€ W ldadredsk @i the JevePofliaRk@drOfk indveiava bs ar?ﬂﬂntﬁﬂatawﬂ nhibit the

k d Ma t Col d Har b
i tpyrope EM 5 SBeeypepiok o aRENG e RBbe | and I |
(D. Ws@d&%ﬁ&ed@dherc fhﬁia}a pro‘ddbd) %Médeﬁltoteﬂﬁ CP ?Eﬁ@%tﬁudmg a
a

%lr\[%g%tl%g% ﬁg‘éﬁé&g s ; Mullis et al. ent

YPEPUdy G ot depst o FEM Dlike-fre dn gertain

eﬁlbodlmehﬁs,geg PRS- E—ﬁﬁe cob@B) is rdl E@@%&El‘aﬁhhlwatépgesmle formation. In a
Hanes & S. J, Higgins eds. 1984

Transl %ﬂl ( B.
fagther grpodipent, 4 Wéégqe |cgm(>lg( CqQmprisgy zégiml, aipteinsyeh aRGag.
Li ss, Inc 1987) | mobilized Cells And Enzynes (I RL

Press é% Perbal, A Practical Cuide To
Mol ec‘HFOa is Ssﬁu'ﬁ%lr‘ge maeyovidaueicisgciddheraniastiproganinulating PEM-

3ER2WOBhegMed AB JEEHKIRIESE & ameltlﬁﬁ emp%y\ﬁlg?a’ ritfoReid £c?dq&fn%smg
Vectors For Manmal i an Cel’l s ) ler and M P.
beiiess > aad SV0 qupseputivsgiugleasisles aga P‘I&ﬂ%@) peifl aesivenge dhay js;at least 90%,

: 95!%1 983%1599%‘ or GRDYABI QOY, 1déﬂi’11c§l ‘1o 1&%@ &H&E Jf%?d W}\I@tguf‘l 3,579,

mmunochem cal Met hods

1%1 by iﬁy” ver 2had/opaP res CorewlgmentMmaw bpprayided. Optlonally
o3, T i
mpgraBFn 1000570 390and 280 eqrsecntivasaickentidey of a PEME -HIIJSUNChg: acid. In
H?dirb&ﬁbddﬁﬁ&ﬁ%@ rx‘%oxﬁfcﬁﬁ%gqg aﬁi RRO | I om%_llac{ Q%o the! * Preferably,

1986). Ot her features an vant age he 1 nvent’i on

thgrfhonusdeipisishdastrrscs thedevehef afRBM-Svlika gnRNIbt ai | ed
description, and fromthe clainms. BRI EF DESCRI PTI ON OF

THE DRAW NGS
The invention also features transgenic non-human animals, e.g., mice, rats, rabbits,

goats, sheep, dogs, cats, cows, or non-human primates, having a transgene, e.g., animals
which include (and preferably express) a heterologous form of the PEM-3-like gene
described herein. Such a transgenic animal can serve as an animal model for studying viral

- infections such as HIV infection or for use in drug screening for viral infections.
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Figure 1. Human PEM 3-1i ke protein nRNA sequence
(public gi: 21755617; SEQ ID NO 1) Figure 2: Human

PEM 3-1i ke protein am no acid sequence encoded by SEQ
IDNG 1 (SEQID NO 2) 19 WO 2005/001485

PCT/ 1 L2004/ 016865 Figure 3: Human PEM 3-1i ke protein
MRNA sequence (public gi: 21734163; SEQ ID NO  3)

Figure 4: Human PEM 3-]ike protein am no acid sequence
encod&éoBYelsees arpeqposions faptye dgivagy ofp) nuler agis therapy, such as,

Fdat r@ﬁnﬁ&%(ﬁlﬂobxﬁ&mp&dﬁ{pﬁblﬁg Gﬂ%g&ﬁ‘a YEdD&Ca QJHMMa&%u&'H acceptable
21438819 SEQ ID NO  5) Figure 6: Human PEM 3 Ke
pegter i GF%Fo aci d sequence (public gi: 21438820 SEQ

I D NGhe GlactiieOdl e resehtMRRedENM viin! & r
guence Blac ublic ] I::’ms77061€€:55 SEQ r%ﬁl\%lﬂﬁe@é Bthmﬁ 1dmrdlecmd

2N “i’ﬁ ugs|of R%l biplage el %%Hﬁtepldars'@@m@hé@nsgemc biology,
fofrdYidl6ey0 l‘ecoﬁgﬁﬁajﬁ\‘m S35 ﬂnglun&\!% Rnidd GUHRthh thtlléﬁﬂrbf the art.
i ke protein MRNA sequence ublic gi:

gﬁg“fcﬁb‘”&@’”’ arqy§xplpdneqtifilly, 1 thepliterpgyen S epEor @ialmpﬂ@e”{ﬂfqgtdéir Rloning
AlkhwaH) Mase URDER, dPBPSih:8ik, FZéé%%%aan%éQ(d:@d SHde Harbor

F| re 1;%;|urmn PEM 3-1i ke protei n MRNA sequence
1(1%)8 084 Claeg. Polumes 1ny IE Bude GlvertishalPss);
@ngaczédnwe Sp{zﬁasﬁl(m @nﬂ}ﬁpe@cls@«ﬂs Wﬁ@&e&z?@@gﬁg%t RY: 285,195,

Pgesei i‘@%&mf&n%@ﬁ%&%éﬁ%&%ﬁ% 9de. §i4); Trameumipn And
ﬁEﬁaldzﬂan (8OD. ¥8inckisger 9. %gm@léﬂ?nl %W@uzﬂu#é@f REALIs R L

RS Ak B P To e A A st QA HERSeI586) B
szﬁﬂueﬂ CEradchalD| G6id81 To MARDBA (Clomh (1584); the treatise, Methods In
Enzymology (Academic Press, Inc., N.Y.); Gene T3 ransfer Vectors For Mammalian Cells (J.
H. Miller and M. P. Calos eds., 1987, Cold Spring Harbor Laboratory); Methods In
Enzymology, Vols. 154 and 155 (Wu et al. eds.), Immunochemical Methods In Cell And
Molecular Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of
Experimental Immunology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds., 1986);
Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1986).

Other features and advantages of the invention will be apparent from the following

detailed description, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1: Human PEM-3-like protein mRNA sequence (public gi: 21755617; SEQ ID NO:

1)

Figure 2: Human PEM-3-like protein amino acid sequence encoded by SEQID NO: 1
(SEQID NO: 2)
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NO 15) Figure 16: Human PEM 3-1ike protein am no acid
sequence encoded by SEQID NO 15 (SEQ ID NGO 16)
Figure 17: Human PEM 3-1i ke protein mRNA sequence

wo(Jousmbises gi © 15250983; SEQ ID 30 NO 17) 20 WO
2005/ 001485 PCT/ | L2004/ 016865 Figure 18: Human = /1L2004/016865
PEM 3-1i ke protein am no acid sequence encoded by SEQ
IDNO 17 (SEQ ID NGO 18) Figure 19: Human PEM 3-1i ke

i € ] - ' i 15345043:
O OG0 RHIOUE Plont TBR & 27 t] 6 SEQ 1D MO
3) aci d sequence encoded by SEQ ID NO. 19 (SEQ ID NO
Fi 210 4_Fi ure g# §§g(uence .anal .ysi s, of PEM 3-1i ke

Botei RumeR JHEM:3Jike piofrinamiae geidneauaice gnaednd b SERRID NO: 3
(SEb ibey@n) al ternative splicing of human PEM 3-1ike

. protein. 10 Figure 23: Protein domains and notifs of
Figgras:| Bumean PEM-3Hikp pretepnmRN A sejuendo@ablis gard4388ii9f SEQ ID NO:
5) of SEQID NGO 4. Figure 25: Protein domains and

notifs of SEQID NO 6. Figure 26: Protein domains

Figarech: "Hutdaf FEM-3HGkd probdeh afino kdj - i, _
1 domai ns and notifs gfo SEéngHB) {l%&g_é[(glea%%(@?’g%%ie@}é?’ggm SEQ ID
NOppht ei n domains and notifs of SEQ ID NO 12. Figure

Figfe? 7 Buiygh DERERC BiEn HEOUA Seimer Dbfiosis Tisi i S2Q I Mo

7) 16. Figure 31: Protein donmains and notifs of SEQ ID
Protein domains and notifs of SEQ

. NO_ 18. Figure 32: ) )
Figyte §ycHumgn F%cMﬁ‘-lglen Broggn apgng 3cidi sequenco (miblicadif 8¢06166; SEQ ID
Not§e release of virus-like particles ("VLP") from

cells at steady state. A) Western Bl ot analysis of VLP

Figure|% ddeméu BEM-A!like. prBein QARNA isbdzatd BubaE o 7580297 :
9 buddi ng. Figure 34. Human PEM Sd!I i keejglr ot eg:i/n nRI\g]’ SEQ ID NO:
) sequence (SEQ ID NO 22). Figure 35: Human PEM 3-1i ke

Figle 90l PEVAS e HEE 5 S BE R R T e TR ki Th8338; SEQ ID
NO: 10)

Figure 11: Human PEM-3-like protein mRNA sequence (public gi: 27370677; SEQ ID
NO: 11)

Figure 12: Human PEM-3-like protein amino acid sequence encoded by SEQ ID NO: 11
(SEQ ID NO: 12)

Figure 13: Human PEM-3-like protein mRNA sequence (public gi: 21432052; SEQ ID
NO: 13)

Figure 14: Human PEM-3-like protein amino acid sequence encoded by SEQ ID NO: 13
(SEQ ID NO: 14)

Figure 15: Human PEM-3-like protein mRNA sequence (public gi: 15250817; SEQ ID
NO: 15) '

Figure 16: Human PEM-3-like protein amino acid sequence encoded by SEQ ID NO: 15
(SEQ ID NO: 16)

Figure 17: Human PEM-3-like protein mRNA sequence (public gi: 15250983; SEQ ID
NO: 17) |
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25 (SEQ ID NO 23). Figure 36: Domain anal ysis of
PEM 3-LIKE protein (SEQ ID NO 23). Figure 37: Human
PEM 3-11i ke protein nmRNA sequence (SEQ I D NGO 24).
WE2§(500488: Human PEM 3-1i ke protein mRNA sequence $&HQ004/016865
ID NO 25). Figure 39: Human PEM 3-1i ke protein am no
aci d sequence encoded by SEQ ID NO 24 30 (SEQ ID NO
26). 21 WO 2005/001485 PCT/1L2004/ 016865 Figure 40:
Figureal8: PEn3a PERG-3plilot prioteiamififo agil deGRAGEBIRIBABILR) ID NO: 17

) r 25 (SEQ ID NO 27). Figure 41: Domain
(S?r?aﬁgg(%qgi\loPEM 3-LIKE protein (SEQ ID NO 26). Figure
Fiddie FeVehsfint FRNSHLLP il BN LWL Y Vb :
secreted fromcell s1 treat 1enc(zlm\?\i-f\tmh Sg@%né%lk ué’tllgogsﬁm.@’ SEQ D
NPel® ss6 cel | cultures (in triplicates) were

: i d wi i,.RNA targeting PEM 3-like protein
FiEhR0R Mk PEMIE (CIEBINRARGH SeBivacesgrcored iy SRR ID NO: 19

(SEQRIAN(:eb) s were transfected with pNLenvl, encoding
.an envel ope-deficient subviral Gag-Pol expression
Figyre 24 inSssieenry aealysiy pf DPEMVh3 ke preteimased i nto t he

Figykbor i .det er.mined...Cells treated wth
BEE: F’rﬂéiﬂs%i% § Wil S B o gt i ey human PEM-
3-1ike petetrent . Fi gure 43: SEM anal ysis of cells

.trapsfected with pNLenv-| and control or PEM 3-1ike
F lwg.i Eﬁfﬁﬂﬁidﬂﬁl%}sé’@flm@ﬁflfﬁi@ﬁ&@cﬁbvq 8EM reveal ed

o R PR R A TS BRI B e

Figare2$:r Batteie dbmuains hn@Pohd s bf BEQ 1D RYAsabl at ed virus
it functions independently of

Fi budg'@ng i.ngi cafing,that

I8H&2C Fipleip demams aad Mot oL SEQIBMNOoB. vi rus buddi ng at
Figupe2 e 3 t and PEM 3- |ike
g T PR ABRARS < HIRAS 51 SROIPNOT af for HIV- 1
Figurg 2t Protdiy doainklehd nfs%ids 0£5EQ IDENE: ¢»- transfect ed

- W th plasm ds encoding H V-1 (see materials and
Flg}%ﬁ?%d@ﬁ%%amﬂwaaﬁi%&f%afsﬁ dPNO: PEM 3-1i ke or
Figafy1g: @ro%ﬂﬁhomﬁﬂ?g{n%l émé{u‘e?%&; %‘%&j&ﬁ fgat ransfection

.Vviruses were 20 c use i nfect target
Figppad 2 B3 teiredomainPend antifi of $RQIDN®AES.det er ni ned by

. .ahal ysis af GFP-positive cells. B. Hela SS6 cells

FiglfeR: FBlcinddimlos Sl oLk @ 95 N: 2BEM 3- |1 ke

Fighfees3:f PFENRYAkABibtéin DIFASTS L g ER Al FRyrpo
tester plasmd Fo get ectFE t e:{ége?%l g?é” @115? lef‘- k‘i ) ) from

cellp eafugieawsn siafhe AppeWeptane|Blotlaphlytis GIP VIRIGERESE B cells. B)

Quantification of viral budding.

Figure 34: Human PEM-3-like protein mRNA sequence (SEQ ID NO: 22).

Figure 35: Human PEM-3-like protein amino acid sequence encoded by SEQ ID NO: 22

(SEQ ID NO: 23).

Figure 36: Domain analysis of PEM-3-LIKE protein (SEQ ID NO: 23).

Figure 37: Human PEM-3-like protein mRNA sequence (SEQ ID NO: 24).

Figure 38: Human PEM-3-like protein mRNA sequence (SEQ ID NQ: 25).

Figure 39: Human PEM-3-like protein amino acid sequence encoded by SEQ ID NO: 24

(SEQ ID NO: 26).
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and the | ower panel phase m croocopy. 25 Figure 45:
PEM 3-like is a ubiquitin protein |igase. GST-
PEM 3-1i ke was incubated wth and El and E2 (two

wodb§sfogiagnt concentrations, UbcH6c or UBC13/ Uevl , A 1/11.2004/016865
i ndi cated above each lane) in a conplete
ubi quitination reaction. In control reactions,
GST-PEM 3- |like was omtted. At the end of

- LRI gl fiyve.percent of the reacti
rigRl RO U BRI il M RERET Bl Sontfd st 1D O 25
(SEQEADYD:2Mor the appearance of free 22 WO 2005/001485
PCT/ 1 2004/ 016865 ubi quiitn chans él ef t u(ﬁ) panel )
Figgreft pEgmaam apalysis ef PEMod AKEanvetejn SER T2 :@8). of the

Fighf243. 'I@&e@:ﬁeﬁﬁﬁﬁ§§e ﬁgqﬁzaé\?‘; grni%dg’;,g e%e%egipér A &lis treated with

GST- PEM 3 omt
indigbted iR NiAat | HeLaiS86| eiledudtubas (Siﬁlﬁ-lﬁ:ﬁ%s?%ré ﬁ’ﬁﬂd’f@dﬂbdﬁvﬂh siRNA

iR UM eF§ Brisei) BEruith: cpimiasRAGe Tellawingssene silencing by
SiIRNQ)] dellatvesre l*lpdrﬂfﬁ&édnwitﬁ dgg%%vfl %ﬁgo@%qﬁ él{ﬁﬁ)pe-deﬁment subviral

ubi’ quitin chains with ure
G ag—Rﬂhmesatoncswsﬂemxm R ketipityire inLP relRI inkdDthe culture medium was

| P Definitions The
detqriy ?‘%(%ﬁ% bpﬁ@\lﬁrgwe E%e‘ W %%F 51%% edused RT tirity by 90
peréen® nol ecul es, due to, for exarrpl e, coval ent,
el ectrostatic, hydrophobic, ionic and/or hydrogen bond
Figprgt b a%EMmglysmmfecrellp ng@sf@mgumh pblrediAli mnScoﬁh@e lok $EM-3-like

reco ost cIIs are ter
use(slé aﬁﬁeﬁcﬂa‘%‘éoélamlvoscf@y @fﬁé‘hfﬂw fjsmHﬂ?f@\‘%F%é“ffﬁ%ﬁ"tethered
vins l{ﬂftldl@[ B8nsistér wiltPinhfHion b virlerddaikt | @k@-ﬁéa\‘ﬁl\%m &ith PEM 3-like

cell but to the progeny or potential progeny of such
SlRléIAc@ﬂﬁted péa baddingy uraiuratmgcthau it functions ringependantly éfithe virus L-

donHESELHAGAUA bAAEFUE ﬁ'r%qr;‘;g%@% qaqtﬂ‘lg;g%o(gmtrphand PEM-3-

likefRA¢A]). be identi cal to the parent cell, but are still
included within the scope of the term as used herein.
Figwg 44 - c Hidri-Bkg isomogtantfor sti anfeptidtyein Héls S86 cells were co-

a5 e A0S, (2 S SNSRI oy et

agaiastdeidl- 3 like oei ogﬁtrblORNaﬁdTﬂ»@htlﬁ lf@&t Rékr ?b&tytrilﬁfgéh&g Qiises were
sequence

omain of the first am no aci
0011%‘?41@4 Esegrtetléfeﬁt taget K e?l‘—?fiTapeﬂ@r Rergent dofeation wis dbterrpined by
FACS MMy SO5HS pblttfe Chils, B Al ek Mere by Sisd Wik ontrol or

PEM -1ikenspecifjeeRNAS "and a plasmld encoding GFP- PEM-3-like tester plasmid to
detect the efficiency of PEM-3-like reduction. The upper panels depict GFP fluorescence

and the lower panel phase micrsocopy.

Figure 45: PEM-3-like is a ubiquitin protein ligase. GST- PEM-3-like was incubated
with and E1 and E2 (two different concentrations, UbcH6¢ or UBCI3/Uev1, as indicated
above each lane) in a complete ubiquitination reaction. In control reactions, GST-PEM-3-
like was omitted. At the end of ubiquitination, twenty-five percent of the reaction was

removed and analyzed by SDS-PAGE and immunoblot analysis for the appearance of free
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25 "intergenic", etc. fusion of protein structures
expressed by different kinds of organisns. The terns
cog)ound", "test conpound” and "nol ecul e" are used
WRAOEY49148% nt er changeabl y and are meant to include, botrzo04016865
are not limted to, peptides, nucleic acids,
carbohydrates, small organic nol ecul es, natural
&&ogluct extract libraries, and any other 23 WD
UoIgEI0CEAS %lcRQTPEL PATA) A SED-3Bke ok 86wéi pileddMadthe rest of the
réﬁ%onp%%}ku' m edbta chem aJs, metal s _and _ _
or ganoret BF1PE O W&ﬁ?]&@? R S8 T-RENs3likgt frem the reaction
atiThilgza & dibsgiatibh bh@Nevdl® g SDE! ' ' is (ri
e e o e Ty SR s 4Bl M lngBIYy Whatysis igh,
URR$AARY kvedr papgls, respaetiviel. cormon 5 properties between
i ndi vidual amno acids is to analyze the normalized

FigLROMETC EENDS RGO BS] SRR TGS Replt apd forms free ubiquitin

correspondi ng proterns o
chaBshwiklz UBG13/Weviand R H. Schirner., Principles of
Protein Structure, Springer-Verlag). According to

.such,-anal yses ro of am no acids may be defined
Fléﬁrg Irl‘ga ani %?)‘“'é‘?ﬁbg‘g (\%ﬁ%&ﬂﬁ%@%tﬁ@ﬂ- exchange

preferentially wth each other, and therefore resenble

each other nost in their 10 inpact on the overall

%otei n structure (Schulz, G E. and R H Schirner.,
DISFAHED DES R IPTHYNIQF THR INICEWTEONSpr i nger - Ver | ag) .

Exa es.of am no acid groups defined in this manner
1'i nc@#}ﬁtr—l%%) a charged group, consisting of Qu and

Asp, THeyterm #igdiapdrdibes 1o a didedt RsRsidn nGRAN

pd a )+ S%ﬁhﬁlsb?éﬁ%%en??i%ir?g%cules, due to, for

group, consisting of Lys, g a
cxgfapis: icpralgnte glactyestatin, duysiropturbis, sionivgaraf/oiGhydrapen-Bed interactions

] ! : | &:Qroup, consisting of Phe, Tyr and
un@ﬁré:)hy%\'l}}oagg&glﬁéﬂrdg% “ring group, consisting of H's and
Tr p,"CeNs,) "host akeDs' &t MeBahbmafPnB&! ]]s‘grafHJPmng%ﬁﬁ ShicR$angeably
of Vf\l_, Leu and Ile, (vii) a slightly-polar group,
herepsltds ppdergpod that aweh teyms refor (ot orily ta termirtieulassubiit cell but to
i.sii f Ser, . Thr , Asn, Ay, Aa,,
(e SRR Bally §F Such Spet nBBeasst Pt BisdiGiiongmay occur
In shccdading L generdtiots dvet toAREthEY Smutdich Q)elﬁrir%fiﬁlleht .influences, such
h%rtljroxyl r_outp consisting of Ser and Thr. In addition
PIogHY H@Ygff"_gsuﬂé‘s agly b8 ddansigahisothe, pasent reelnbutcaractitl inelsileld evithin the
Scowﬁfﬁﬁgﬁgﬁlﬁss‘useﬁ‘fl@reﬂiow’ and the group forned by an

I ndi vi amno aci'd may be referred to sinply 25 by

t heAdTvhimertt proteid!r &€'fhibh BrotdRP Y tadibP B & Frstl fifitho acid sequence

a(rirj no acid commonly used in the art. _
encoding a polypeptide with 2 second amino acid sequence defining a domain foreign to

and not substantially homologous with any domain of the first amino acid sequence. A
chimeric protein may present a foreign domain which is found (albeit in a different protein)
in an organism which also expresses the first protein, or it may be an "interspecies",
“Intergenic”, etc. fusion of protein structures expressed by different kinds of organisms.
The terms “compound”, “test compound” and “molecule” are used herein
interchangeably and are meant to include, but are not limited to, peptides, nucleic acids,

carbohydrates, small organic molecules, natural product extract libraries, and any other

23



10

15

20

25

30

A "conserved residue” is an amno acid that is
relatively invariant across a range of simlar
proteins. Often conserved residues wll vary only by
wdbshgi4£pl aced with a simlar amno acid, as
- " . . . PCT/IL2004/016865
descri bed above for "conservative anm no acid
substitution”. The term"domai n" as used herein refers

to a region of a protein that conprises a 30

moR&hick C ¥ ugture andl.or, performs a particul _
ot unct i g‘lﬁeﬁﬁ%ﬁ%dﬁfoﬁg‘ﬁ%& BT/ PESRsSR Oftsils and organometallic
comipiomdklogy” or "identity" or "simlarity" refers to

seq nca%asi mlar ir{z%‘ between two peptides or between

t wo NUPPERE  SEPIFTYRIVEANBS . acith sabshigtionr; drefate fe i groupieg of amino
aci@P6H the badebe aimad: L aAPRSLELOn 1N ea

sequenceav\hi_cﬁ- may @%ﬁ‘?gﬁ@&h@ %u@%%%o vy to deline common
propetipa bemen iindwah aetn \alderis tpamlyizethé Mokbfflized frequencies of

co d sequences is occupied by the 5 same base or
am%‘ﬁm%_ﬁ‘g‘f_‘g’é‘r‘ = hefgren fraTeTRPIR Y RRoteabeof hpswnlpaeus caganisvag (Schulz, G.
E. #fSR! HOSchiter, PhRRcipRY wf\ﬁb%ﬂf Sﬁ‘h(‘é}ﬁre(,)?gﬁﬂé&gvgﬂla h According to
ue .97, simetarin

same or a simlar amno aci resi

such ppglyses, graypsof @nine pods mayabaidenedt wiste theneratids Wigsn a group

| excg%%e&?%%gn%ggf SWéi 08%%a§8%? lﬁﬁ(? ggqsg@fégelerm%lpr%{)?e t%tch Jtllseerltmost in their

impactn®l dgydeerdll badtéihkt@kukd 8hLEY J. & Shd R.%?Scﬁil‘fg&t. ' $SHhciples of
of the nunber of identical or simlar amno acids’at
Proteg iStiugise, shiringsriieriepk  IBxampigma ot dnsieg ueit @soupd defined in this
marﬁ;%gih% .which is "unrel ated" or "non-honol ogous"
shares Tess than 40%identity, though preferably |ess

(i) t harchafdkdiglewp, icbitsivdrelbfG18 QI AREEL A ArhgndEgsent
I nvent| on, In conpari ng two seqguences, t he absence of

(i) ; o &4 RASHEY ePacharerdasTPHR, consisiing of leys, Acg sisd Hix, pr esence
-y Of ' | so_decr.eas the jdentity and
(i) hor?oerfé é@yégf_%h ?‘??‘3‘%“3’1%"3‘3%8@%9%%%% des)éri bes a
(iv) matah erahatiegrovp LRasieti SOOI, T arkf T@feq uence 15

simlarities which is used to identify genes or
) pr rirogeniineererpy onsistingefiflisnsd dp,not i fs.  The

) pr draenng _ ot ¢
(v SRR ARt TR BRELELE. QTR FPV il e bel o

(vii)penfsbightiapslengoinp agaisiztihg pEiblet sndlaygbases to, for
entify other famly nenbers, rel ated

..exampl e, i .
(Vmgea& "égmg'ﬂe HONB1 WysistingehSaebhc hep, Asm Wy, Al Gbu, Gld and Pro,
ix) UShRdL r I Si 2.0) of
@ el glﬁ%}}aﬁgegﬁ ik EB(g %Bg%ﬁ%e B2 AT (5300 .71 O
(x) BLASTaH hytmaty] geup eansitas; of Ser igd Py, f or med with the
NB AS%;%.Fr ogram _ scor e=100, wordl ength=12 to obtain
nudt 5TieR %g*tﬁjg'iﬁ’é‘@% PRrseied gbaiss cachamingi acid gesidue may form its
Cdh§ j T protein searches n .
O o TR TKES g e g I g B oo simpy
by thgenglandigt Hiree lettenititaeviation foo ttac idlirbeRiP OsRmoRR e GOHS art,
to,protein . nolecul es of, the invention. To obtain

gafip gansgﬂfeélrﬁ?gﬂpg Ulis&p AEURY acid dhat inyplaftysbsinvariant across a range of

similar proteins. Often conserved residues will vary only by being replaced with a similar
amino acid, as described above for “conservative amino acid substitution”.
The term “domain” as used herein refers to a region of a protein that comprises a

particular structure and/or performs a particular function.
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25 Gapped BLAST can be utilized as described in

Altschul et al., (1997) Nucleic Acids Res.

25(17):3389-3402. Wen utilizing BLAST and Gapped
Wo1208P0id¥0gr ans, the default paraneters of the PCT/IL2004/016865
respective progranms (e.g., XBLAST and BLAST) can be

used. See http://ww. ncbi.nl mnih.gov. As used

herein, "identity" means the percentage of identical

nucl Bdarhde g9t oatiianity'S36r aehiais réeRSo %E(%&%Eé SRR BSween two

itio In two or nore sequences when he sequences
€s 95 E’@B%d@’ﬁo@%@s o malomden 0 Hog®dogyakidy mm}o can each be

déf&gdgi%cﬁ ?ﬁgg}ﬁ‘tﬂfgg% E@sﬁﬁ% fe}g?adgxys%gu#cgg}yn%élg}%% ligned. for purposes

parisere dWikgn lan 0qmvalemfmmom lﬁcthéldcbrﬁﬁh'\r/gclv EeQﬁ?ﬁcdslxﬁb&cﬁﬁzed by the
ecul ar

sa@n f) sosoe descri. e% tat| onal
Bgyor g, At fgen oleryles arapontes) wtythappesiion; when the
eqiew Yo kikts Oéeagﬁid lﬁ' 1€ Qﬁﬁ%’tok Q%um*l% RLIBLLAS eﬁﬁge &‘T;g OfBilar in steric

Projects, Smth deni ¢ Press

angoir el eczrggts nayse mearthmwlg@m h bSeqﬁmdeo BethémnoRgoiis (similar) at
, and Giffi , Humana

thé posﬁo’n eél(g&/ as fgHce gga olggg{pxygfjagty QT 1dent1ty refers to a

fuwoacw &fe IBllﬁb@gG‘f idéAfcdtedrniighilaf>
1987;. and Sequence An%l yé,rl s1 Pri ﬁg}ﬁ?%@ﬁ@ O@{Sﬁﬁﬁ%’s Shé“’d by the
coppgrtsaauenges. Adequenye Srhielkiso fumretsed” dﬁémm;omoldmi" shares less

th&nﬁﬁb /%éﬁlg )pilb%h (pTgfg@;bi)P %Est ﬂlgﬂ gSt/S ]C@ tlté'e\y@fi) %s;@ence of the present

m\(edam | fy camnparihgs tviis 8lpiefcd] vR 53%@né@6ﬁ%§1ﬁu5&3¢1a?1§n0 acids or nucleic
lg ween the sequences test ed. Mbreover t
aCIdA W TSTECS ratrgsidies alsegiecraasesithe mbtltywnyl Iwmlbgbhmllanty

ot o PRORERE GRS B ERRREDERe] RemPasonyof seauence

determ ne i

smalmtlnmtwlhcfms extdtio, ldéﬂtﬁy?ﬁe@gggi;(%ﬁih?g??ﬁﬁﬁnfa%ﬁ&ﬁﬁg( or motifs.

Th et al EIKgucl eic Acl
¢ plglgic)acids t@telsmsmce%ﬁfdthﬁmn( mivesiiiumay $e used @s a "query
" 99
Aléltl%lchul OMEH g%ﬁuc Q‘!Eca:llngflgmj &asg%é@ %ﬁﬁ(ample, identify other

N fan(:lbg@mm)aersTMathA%e}(cw oghéivlogs. PBREK Géarcldalahal! rlformed using

f ther sources (BLAST Manual, Altsc
the QLA i KRR neaim (sersinscdit) oMk sciom al. (1990) I Mol. Biol

2 u i_ol 0
BT Sy
scom—g 60,bwoul=lemgth=6121m ebtiim ewicikendé tsb‘queﬁ@esTH&nbﬁng'hs to nucleic acid

- nl E referst%é&é)ortlon of nucleic acid t is
o} eﬁ‘ﬂ P3P1 (hedpygniiop; heeteipsparshes ¢aatt@rpqr@nmé omﬁu&m XBLAST

progtlafﬁ sb&reh§0 r\%rdlécngm'%ht% ngihvaﬂ'ﬁﬁ(g g,glﬁlre &ﬁ%’ﬂ,ecg% g\ﬂmoTogous to protein

processed tron reno

moleeales iofrthe aﬂnverttmnS Tanadbfiin gapped tiiphmats Yiof doigatidot Qurposes,
ce sites, respectively. Alternate use

Gapé)ﬁd %}Iﬁf izt bg Ibth 1gr=é1 as deseribedsin Agsqhql 8hali,d€997) Nucleic Acids Res.
25(17):3389-3402. When utilizing BLAST and Gapped BLAST programs, the default

parameters of the respective programs (e.g., XBLAST and BLAST) can be used. See
http://www.ncbi.nlm.nih.gov.
As used herein, "identity" means the percentage of identical nucleotide or amino

acid residues at corresponding positions in two or more sequences when the sequences are
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variants. An intron is not necessarily situated
bet ween two "exons", or portions that code 25 for
am no acids, but may instead be positioned, for
wENal«es between the promoter and the first exonPcﬁ'ﬂzoo:&mmsss
intron may be self-splicing or may require cellula
corrponents to be spliced out of the nRNA A
"heterol ogous intron" is an intron that is inserted

ol R n AL RERRING omtrBieot oo gogs, ang insertions

Idehat}etaml hmgmasﬂy hlcolatedelyy REown GRARIA! {ncIdidid! bad nétrﬁrﬁﬁ&l to those
both of the splice 30 sites have been

des&flg%‘f (88553%0%% Molgsylar ddiolpgal Lesk. Sudkh, @d., Oxford University
005/ 1485
P e A R B SRp R g irafEm Rtrme PRoikER Smith, D- W
ed. oﬁ‘\tcedﬁmmslh‘msed{ew dforkxaﬁmheC?mpuﬂeﬂ'?{Iﬁlﬁ%lseﬁﬂB@Q?éﬁfé@ O4ta, Part I,
e 0 us host, or to increase the
Gﬂgﬁ“gd&:” 2“%3@{5‘ é'gg&e eodsariumena Brass.i Newt ferseyndOhdr Sequence
Andi§sidin Q\H@l@'&hﬁr Bid18g7, Ia\?tﬁ 'Helﬂgé aGgle?dd@mgce §)ﬁ d | Sequence

used, and is commefc Vail’ab Vel
Anglysm{’pm@hé@:}fd)sknn Mameeeerelm Daeys. |Mt3tecl&oﬁPﬁes@ fmd&ﬁk 1991;

and Qo 1ECYid VidBhn 187 s f 2Reried R, c48e 102 419880 fethods to

detdrRfigd RIREGY! fe deSighsPIF E{vept'hgtlﬁ‘tg@s? 14t éeﬁ' L‘ﬂe Sequences tested.

conpl exes, refers to a preparaftion o pro elrn
MO{ﬁO@@reumetdesptOeﬂeﬁermmeu sieatsis/eanel eddlfjred fin qmbhclgmavallable computer

L] { Id.Db t
pro%ﬁ?%a{rﬁnl% e? ép égrsﬁll % ngge@mng i &D entity l}_’eg\yqr:)e{ﬂegvﬁon sequences
includld, itam arel’lndtﬂirﬁhed ke thé TWEEG 'br@éra&loﬁﬂ&gﬁ% {Bede d 1%t al., Nucleic

endogenousl an i solated protefin conple

Thus,
Acigls; Bespagch ﬂ(ﬁﬂ@&(ﬂﬁwb, Bbﬁﬁ@ﬁeammtandmm| @thlnulpls F. et

. TREBEETS T PR B S AL Bt 25 35030
(1997()) g UBBABSTSXt ﬁ%@%ﬁ is |ﬁi.1bh§l%rt@/ab§olé‘rfﬁﬁﬁsﬁeﬁij’and other sources

COﬁp ex nm

ver, that such "I sol a
(BLR%&BMW%@W%S mt@i NGBIFGMrhoidL Batticsts, M4 msa«; Alschul, S.,
e o I o4S L1800 P B EOR! g B EaRatrtom ey

alsolberseditonietdimimesigestityt 0 nucl ei ¢ aci ds, such as DNA or
R refers tq m)lecules |naformV\/n|ch does not

F 1ot Halron crefaps foa wertiongf nucjeinacid dant nsivitielly taosaibed into
RNA %uﬂﬁ?e?treﬁlﬁédnéﬂcﬂ AfatIHE l%tcfo?ﬁédﬁ{g%t? E%:‘T’rﬁ%’\ﬁhﬁedp Wgtiw pEocessed

not natura occurri ng as

mRNAu rﬁntromenﬂoealnﬁi:WSahro&ghtéactléns atﬂthéjsy@id@ Rlls, t 1ca11y referred to
IS a protein domain associate t'h

R A
557 25 SfehgesPeriaveky Adiseale wesof tliffesentisgbie sifes edsuas in splice

e e o R O nE Ry Wl I e B bR PRI S s hat code
for antiro a@dm behway ikkvadiiensishipnebtfof exaaipleIRAVEH thY promoter and the
first g)lcomtmn may be self-splicing or may require cellular components to be spliced
out of the mRNA. A “heterologous intron” is an intron that is inserted into a coding
sequence that is not naturally associated with that coding sequence. In addition, a
heterologous intron may be a generally natural intron wherein one or both of the splice

sites have been altered to provide a desired quality, such as increased or descreased splice
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Lentiviruses include primate lentiviruses, e.g., human
i mmunodeficiency virus types 1 and 2 (HV-1/H V-2);
sim an i nmmunodeficiency virus (SIV) from Chi npanzee
wRB00E8hspZz) , Sooty mangabey (S[Vsmm), African G eefrrar2004016865
Monkey (Sl Vagn), Syke's nonkey (SIVsyk), Mandril
(SI'Vmd) and Macaque (SDVmac). Lentiviruses al so
include feline lentiviruses, e.g., Feline
eﬂitﬁéﬁcﬁbﬂ digéteRil @Ry itttdrdSaré 51tM) insBRYd, 76¢ éx%ﬁltp'lé’ lth lﬁﬁﬁﬁwe expression of
g.., Bovine immunodeficiency virus (BI'V);
a gPéWtIP pibetpsedagous hgst, opeeiicrodses tha pmduwsmq WM)e spicke variant relative to

[t
RIS (R TR T —
available ofy EhGAWI vé\itbr Frent Ptdnﬁ% c ©XRh&S&keipldr§aftfroddVite provided in
onal |atory 27 2005/ 001485
&%‘fl{’_%@t@ﬂ (ﬁ gaengr es BA%):q4Pal3. Rev) in addition to
Ga a 0 n | ent
pr gdalgeg{engt Egehrlgg%’é gf[sssgéreéf/i %?rgﬁle WE@ AR : t\ré’lg{}ﬁe Sbj?fﬁrpmtems and

profgi, covgplexeaifers fo Sprepasdtion, ofl Rolelvor pioRm c@hFlekhﬁat is essentially
ﬁe%a satlv %gnts of a variety of disease, includin

SR TRTEng RRIABachE newedlly weald be ggeseat with the protein or
COﬁ‘lﬁgﬁneéQt 1AM the REIIGAE %ilfe'u in WE fOlHed roscgﬂu%?cce,&}}&ex is found

e various lentiviruses can be found 1 n Genb

t
endpggapusy eTlliltsl, illombgedﬂpmas lconnpl‘dmss ispfatednfroin chul@ﬁf:(ﬁmponents that
'Ret.r OVI ruses’

“mg%ar@n"g‘j’" Gemins rarlprisie U thostagy g thpagmp %%%olaﬁon for
Ve WhilK@ 4 !

e mm%%‘%l g ool JRAED e WBESE, pEIFEH thatsuch

an \asobes” maples maydinc0qs28e @her [BolindDe AhodNBAGS bf which, by the

ooy Bltleip§ Beldin pppIGC 13 BRAS Vet and U 1820

5) Bir¥We tdvin2G&Pat (ﬁ') & 6 uddHoRfS
B\ sna ML0608, ME1543. L0606, e 5@%‘&%&%@ ; Sugh as DNA
or - efgEs 6y mo %9%5581)1 Dfore Wikch idoes net 0BU646 rmbdte. Moreover an

s Pk I K ROk fgdrgeionts whidse ot narally

occhmirige ﬁagﬁmmfw&ile RGY b FIuAg ih ﬁleenaatratas%ts under ATCC
Desi gnation No, VR-2333 and VR 15 3112. Equi ne

i nfcthld domaienpr “K homomgysdemainT ab keproteite doABGC associated with

R- 778
RNEY hl‘l glt Is?lgn%hgélm ﬁa rlf‘%‘ﬁg\?gl b0 ARG apiflcrepeat in the

hetddagéngoas inuoleho. nﬁé‘ﬁucl%eﬁroté(hsﬁa VAT R | fonRMAl fﬁ%a@ly contains the
under ATCC Designation No. VR-779. As used h

congsug R Ndy- bmdmgen@u%r@pwsemtea by YIGEORGKAuc! eot i des such
d, , wh
oo A RIS S GBI oDV . AR crmundfigioncy viru

typal bande HDB1A11004);t Smdsh Erﬁﬁ‘luﬁg&eﬁci’e‘hc?%fu\éadsﬁw sfrom Chimpanzee
T‘Z?nP}b s of either RNA or DNA nade from nucl eotid
S ty mgngabey(SA¥pmMIm aBifidcancGrden Mortkeyi (Sé’ivfagm@ $ngke's monkey

(sn%fk&fmﬁ&‘mu %Sﬁg&ﬁaf%élﬁgcaqgs U(%?Vr%%c)s Teafivituses also include feline

lentiviruses, e.g., Feline immunodeficiency virus (FIV); Bovine lentiviruses, e.g., Bovine

immunodeficiency virus (BIV); Ovine lentiviruses, e.g., Maedi/Visna virus (MVV) and
Caprine arthritis encephalitis virus (CAEV); and Equine lentiviruses, e.g., Equine

infectious anemia virus (EIAV). All lentiviruses express at least two additional regulatory
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anti sense) and doubl e-stranded pol ynucl eoti des. The

term"maturation” as used herein refers to the

production, post-translational processing, assenbly
woabdithmlsgs’ €l ease of proteins that forma viral part]

Accordingly, this 25 includes the processing of f\J/(?'lr afof]mm“s

proteins leading to the pinching off of nascent virion

from the cell nenbrane. A "nenbrane associ at ed

d oh Rnclyide proteins.that. are . .
proRift (el RevE T ERor & GRE: 41 ol G Ridy Pl lemtivises produce
otherr sccatsabyl yro@soichiddtl Wet, Vg, W?If(}w&? and &iM\OGenerally, lentiviruses
%8305/ 001485 PCT/1L2004/Q16865 The term "p6" or p6gag" ]
are e USRIV @RETth ot d varets of diseasepingluding, U‘on&ttifmi tagmanunodeficiency,
wYolb&ikalldecdQ08¢: t e . 1 bj Q. a-po6. domai .
Y egr ef eergrg ed tl(E)h’é@H " ané?i-s 'pgué@?tlﬁ%eoé@ﬁﬂggéges Séghealvg%ousqemmmses
canrlef fonad im Genbardi wsder hiad faltowing Seccadsidnf Nes. alffoyh J. M. Coffin, S. H.

ngi n domajns including, for exanple, L
H“%k?g’aﬁ‘ﬁgﬁglgn%?%‘}snt %Pf%"é?%s%%_%ﬁd SergiHasborrboraey Presgy 199,7 p
804pr DU : R034581909! ¥pepii da3sd£] %%84%, 2%12)907 and M17449; 2)

ol'ypepti de having Gag activity and pre
HI Bh‘p\gﬁgﬁ% d04342, (dF30885.)J 044981 M1 B0ONpMBIY1Gagnd 1L07625; 3)

T IR NN M N

and RRBBIAPHETV: MASYSP 20136568 8P KE W@i@fsgPF@%@%%ﬂ%%iﬂ‘éﬁ M16575,

A "PEM 3-1ike nucleic acid" is a nuclelc acl
M8 E5thpands Uod 860;seXylienac M6 V6 5643, ddI6906, M6060Y amil BIBQ510; 7)
NS, 3, 7, .9.. 11 15, .17 , .22, 24 and
cany: Mgz nd ) Dovite setsiyiros AT 648 dod M4 L@ iNA gan also
be SUthiveB flonk ehed AlnydRBA ITie ChltureEdiRsctibi ?Aﬁt@g?'ﬂ a:'xﬁmﬁle, feline
) oolgpeptlde.conprlstng a sequence as represented In
immymodeficiency) YippsneSivagablg, urgler @\TQQ, Dasignatidn N&, VR823330and VR-
3112%Eqdfe iB0%ioh ABPELIuE R AaRinlt RRabP A BiSignation No. VR-
778." Chydirk>- hritheitispalcypteitic d8nasis avhadid uRAG RTEC %?ignation No. VR-

"PEM 3-1ike-AP" refers to a protein capable o
905.; Vispa ¥iEys is gvaifable under ATAG Pesiguption No.FERA739) | ke As used herein,

W ide.: vy the.PEM 3:1i ke- AP .
e REDYRSELICR 0 RIS b Sl bt acid o),
and, poherp epprogeaate Arib@iueldid @cidi (RNISEATHE (@in"sHotld A1dh BRUBdRRt00d to
. gregate of information regardi ng a preparation of
md%k ps SAvivaleps apralags eheithes rlgﬂéi ersDNA pradt i fram wiucleotide analogs,
{i | QLB N tLon r.egarding, the
and’géfra)e | lr%gagﬂ%?&g séeHrlme of ntgﬁ%hgrgl%@ F%’sgfm%ﬁ"%sa? i@g&? {5 sense or
antisgng®) ehd Heublé-strarddedpolynacledfiddsnat i on regardi ng the
presence or absence of a plurality of such proteins.

In.additign, a prgfile may contain other informtion
a0t Vit B s ot e rotce s prodction, post-translational

processing, assembly and/or release of proteins that form a viral particle. Accordingly, this
includes the processing of viral proteins leading to the pinching off of nascent virion from
the cell membrane.

A “membrane associated protein” is meant to include proteins that are integral

membrane proteins as well as proteins that are stably associated with a membrane.
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rel ati ve or absol ute anount of protein present, the

degree of post-translational nodification, nenbrane
i soel ectric

t opol 09 t hr ee- di nensi onal structure,
“ﬁbﬁ’ﬂ?" %ﬂ ecul ar 25 weight, etc. A "test profile" pSHA2004/016865
profile obt ai ned froma subject of unknown diagnostic

state. A "reference profile” is a profile obtained

from subj ect known to be infected or wuninfected. The

t er nEhpdpm e, Orm«f@agf rssu@ﬂdlemhweabt 64e8 pRdi€inWdAthrising a viral L
term"purifjed protein'

dblﬂ%"e: gﬂﬁt%gaeﬁrtﬁ?}g[s F%ﬁ péf OMYp G rictsed for a5t @ntispOnittiiedies™.
alas erefedd ¢ rpbteins dint b@rﬁbﬁﬁee %ﬁﬁ&ﬁ'ﬁy %Bgﬁgcg% Vﬂr Sd%maé(bs Wsludlng, for

substantjally free of, other proteins norma

CXAPIF o’eﬂ@g@m@pﬁm‘@m 046866f Lanstfsi afle:dtevmt“rﬁetghprotem or “Gag
1304 sate, .The te

PR BE Rt h FllpopPls e Uaf pelivie ramelbly campgsing an L

(or i) rdmlnehm hﬁmnpla@s CagUprdiaint 'Iﬁblluuef [ 6R1i®f sudh &Y pxxp, PPxY,
def as enconpassi ng

Rﬁ%ﬁmﬂﬁflnf proteins™) is defined
DiFapaiftBkl GAE, BPERZAP, STEDh @ TR end/or RPEPTAPPEE.
HIV pEINS &8 an 20% (by dry wei ght)
cogt anS1 natin Hrf glpbgég}ﬁ%&]pr eferably 5 conprises |ess
t harA 5‘%%3{13“‘”‘131@@@1@719h&iuﬁleld:w"@E(brﬁﬁ?iﬂmé QEé’ﬂ%eﬁée as represented -
proteins can be prepared

each opent
in gy P FSEQ ‘E)r]é@%rngt 1? ohd> Byl lidBndS.al % 11802 4end 289 Well as any of the
vafl @86 dee®ed Redelte attached exanples. By "purified", it

is neant, when referring to component protein

pr ep“ar BEI\/bi‘aéﬂmspem:tepu@’ rtﬁf‘EREvIéB-hE@ Qﬂ)‘iélh“? i £go @ﬁt?dencompnsmg

as%ﬁ(et t hat t e i ndi &éed nol ecul presen
ur‘sl%f%‘fsieaﬁe T amnetSEQ 1R NS 2, @98 481 12, 14, 16, 18, 20, 23, 26
and'B? 69 RRI1QS h# 8f e WahafohsUebSh vﬁ?ﬁlgﬁégt eins

(particularly other proteins nmay substantially
masky “BEM-Atlide; padypeptideassociasdd protéifie o@hmBeﬁkeShWSrefers to a
ur| fi

profcin Ao BN o hSeadontindiean o rEMﬁehlgﬂmlmphde Generally,
therEEM%hké—!&P&ﬁaﬂﬁEér%t@irecfw or hifdh félf:tlggﬁ}hftﬁe lgEl\/la%fif(% gplypeptide.

herein preferably nmeans at
nmor & pprefida”ais| yseil rher¢in tDamjiﬁcaOef aﬁ&ﬁggfagate\l\ﬁf HTbrmARIE regarding a
and nost preferably at

pre?ér?i&?ﬁ ggl gg}lpgq?éﬁra% surlizg:e (ﬂmﬁi‘@} O@,gggglen\ﬁ@]r eAPIASE, [k sinimum,

eas
inforfnatibR re@Bing YREpREGRE M abB rf1
ot her smal | gm)I Ie):cu | es, e?s %Hé:ea ﬁEhnB{bg%E es %Q\Eﬁ’lca@ a profile
W%@ﬁedﬂfomﬁm Te@ﬁrdi@&emhmn&)@Oabsm ofa phaksest s).lch proteins,
referably has the sane

h
o ik o, et S i Repalohmban e yientbob prokin, such as

nuner I C

relativecept shsoludé amb@teoP BRYERY p%@% eR}e0r, Cl\O0
protein that inter actis3 vvl1 h ﬁgnﬂ}gxtdreg}égl I EI OSt t§anslat1onal

mo Iflg%ﬁ:ﬂjl, Hd)rﬂmf’gfamllogh,athmcsdlmmkmnaltshacmed hsolawctridpc&lnt molecular
t 9I0|c y val ent to the

welé‘)%?rggc e1H th rp ro cés @é qbﬁ%lgﬁfi: fiofba eybigrt off wekngavn diagnostic

stat¢.he\ Endoehes fidtile” is a profile obtained from subject known to be infected or

uninfected.
The terms peptides, proteins and polypeptides are used interchangeably herein.
The term "purified protein" refers to a preparation of a protein or proteins which are

preferably isolated from, or otherwise substantially free of, other proteins normally
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reticulum inside the nuclear nenbrane, inside a

| ysosone or transport vesicle, etc.). Exenplary

receptors are identified herein by annotation as such
woizbosielassous public dat abases. Receptors often hav

menbr ane domai ns. 25 A "reconbi nant nucl ei ¢ aci d"leclTsl,Imom16865

any nucleic acid that has been placed adjacent to

anot her nucleic acid by reconbi nant DNA techni ques. A
assodife@ WIS pRMEE) Gn 8%Lefl” tctudes any nucl gi

aci d that has bleggr% Dl agfeio? rﬁégﬁ? yﬁack)e' ?@ee%gﬁds%%&qnﬁﬁﬁy frec of other
cellabar cprbteirs” | (alsorrafenreyl toghdrein as 'QMHBAKGME, $66 bfasthed 86ntaminating

nformation, and jntegration, transposon

| | N

Pf"ﬁ%%gf }?Sdega{egxﬁsr%ﬁcoﬁnﬁéﬁlt& Biivigiyal qeeparaiions 1 eaelp whithe gomponent
" Vi t . ' 0

profttl) Snfpriie e IAR0N (Y 8 Y SRRFE AR Hordt ardpreferably

conpEise lepnthan 0 Yo 88Barmhneting protéine Fanttiorahforps of edh'of the component

' fers,to a protein_.of the present inventiqgn which is .
 prolsfiseR b Prcpefeel A TS| o BXLoBE R MefDE S clave enas described in the

attagledtie eRdrhp e DNB L B AEHED, tihgs rReaRt eRR&H rgfem% icﬁm onent protein
| nsert e into a suitabl e_ expressi on vect or |1 C IpS I n
prepagatipngdser! toggeneraimg faspnstiutied proteial thixture pthatahe mdidaged molecule is

tein. M . th h "deri ved
preqéfit 9 WO ABHSARI Boblos" S BREE Hipaivel GumRrlEGirm g ichers other
proteasqphiticaltly Wtkéreproteirts WA mAP substalials nskN i, confuse or

nﬁlanl ng of "reconbinant protein" those proteins having
altepthe chagteristics ofdb erimpenest proteing ¢ither ps purfier preparations or in their

. . Tl ar th ch. i 5. geper at .

funBhiih 36 SubREk SRR, Byttt + ofhe "okt gD b herein

prefarabht nreahd yt Ipast80% ity &@Omic%m, Iﬂoféﬁb&ﬁrﬂﬂ?ﬁh rtﬁ% Qzlinge of 85% by
l a

ngl% Fi nger" I S anzi nc- bi ndi ng domai n wi efined
weighty mpre Rrgiegably 931997n by Avsitii and mpstqreferbliuatdeastdPi8%h hy weight,

. o ‘
of b ARERLRREMRL b e e AT A 60 e sma
moleculdRalespeciilly Gpleclea haxtitg O)fol¥adbo wRkHOWT K3 tdnS5000, can be

Xaa2 s Xpa Xaa Cys Xaal3.50 Cys Xaa Xaa Cys or Cys
presgil i‘aﬁoé%x?@ééoa%seéyge%apqﬂf@abwm Shejisgmgammeateal limits as

..puﬁ&i..mia@?%&v%aa Xaa Cys. Preferred RI NG donmai ns

of the invention bind to various protein partners to
f ornf'rmegBord amppmtein havingasreudptotiintiod igasRoRGE thyt in¥eracts with

I d ins, preferably interact with at least one of

an eidraeep i Bt St iamaigy s i thscsel s e spaceithat 1s topologically

uiVReAilkd 1the GRRLUIRIAD neS; uld i s erm :
eq. "RNA interference” o aE%ﬁEE? }ng er g&t (Igioll % ! Y&%oﬁée be)?d()plasnnc
reticwhing hineidpr the sivelear aierabrgee) einside g Mpsopsad Ukt trirsport vesicle, etc.).

Exede(’:ar easedt03_¥ i ntr odéﬁeiaggl into a target cell ogne or )
WBPE dEerkiae 46 Kep SRADYROBAHPR %0 Fithode eariags public

databdi@s. OREOQpRirs bASERARImIRBYaht Gohaikky t0 the messenger

A “recombinant nucleic acid” is any nucleic acid that has been placed adjacent to
another nucleic acid by recombinant DNA techniques. A “recombined nucleic acid” also
includes any nucleic acid that has been placed next to a second nucleic acid by a laboratory
genetic technique such as, for example, tranformation and integration, transposon hopping
or viral insertion. In general, a recombined nucleic acid is not naturally located adjacent to

the second nucleic acid.

30



10

15

20

235

30

RNA of the gene of interest). RNAI nmay al so be

achi eved by introduction of a DNA: RNA hybrid wherein

the antisense strand (relative to the target) is RNA

WO 20458148 r and may i ncl ude one or nore nodi ficati ORSvIL2004/016865
to the base or sugar-phosphate backbone. Any nucleic

acid preparation designed to achieve an RNA

|nterference effect is referred to herein as an 25.
RI\IATh@t@l’IBt‘ racotibinaRNBote oM &iferd 66 § ptdtélhuﬁ%esﬁﬁkéntt I1qnvent10n which is

f RNAs h RNAs
P, B, Eorhingnt ol Andbiiaivd wheran vesmestbo iINA encoding the
e@rﬁ%pmte‘iﬁ% lind®Pe§ GHloCa vﬁﬂﬁ lﬂé %Qgr@?&gﬁ chtgr ng%ms Wm used to

refer to a conposition,
trgpiqrmss hest gall é@@mduﬁe K2 beterotmpatis proeéiar aibicol@s shd fldhse “derived
nmol ecul es can be nucl ei ¢ aci ds,

fr%g p’?\lh(ﬁl% réSSpec[P to ﬁeﬁf?rggglanb R %ﬂ#’ﬁétth% gecogppinant protein is meant to
inclad® Wﬁ’thﬁf m% Qﬁeaniﬂg%id‘fre&fmlﬁhﬁﬁr k/gsey}g{ggﬂaﬁvmg an amino acid

cont ai ni nQ), I norganic nol e u
SegeRySs 0Ha ARk WIW%ZU@AIMGS @sid SpdllmnlmsmmarGMreto which is generated
b ve i rles of chem cal .and/or
e AR SN B Bl R Sy orgpring protein
no| eCHRBSG dohiain!” 6 RIAL Fi ’rd ﬁhc-bﬁ{dn?é gﬁhaﬁw{ﬂ?ﬁtd%ﬁned octet
V\,hl ch can _be screened with any of the assays o
ot apd m%ndl’ﬁ"ede $idycsi n Certain RING UQp‘@@.I&Sf lcmaph;e the consensus

Se"f‘*ﬁé‘*s% SPorth DERY (hitab dSic imenb g e 2L i i TS LE cye Xaa

probe/ pri ner of
XapZys Depa 20, C)’aﬁXazBHm BB, s40s Xdv, XBOCy9PKad09) CHNREE %ah s or Cys

X tiges of (? M 3-1i ke sequence, or a sequence
a@éﬁ”ﬁ‘l e y20 ¥efar His Xﬁamfﬁaﬂﬁr%&ﬂ giaa)éi‘ozarXaamgso Kaysa¥rasXaa Cys.
Préf&@éd? gn 159% fera

| ess {R %ﬁﬁ?gl&;aﬁgaédf ﬂrr{gr {em%?ﬂé er %jl & p/g]g%ﬁstﬁ elgggarln)érs to form a
complek @haﬁduﬂslumqbrtlrdnmt ctivityo RING |dottlagis pr bg' ﬁlté'&%tdwnh at least
one(§ @efirR enomc DNA) ot her thanthe PEM

e fol Wgé’tfe; B types: h%f)r aroteins.de higuiting mslgmg bezymes and

cumﬁ@d to detect specific hybridization, and the

stringency is determned primarily by t he wash stage

Of ThetemRINA uteifernes’'say RNGeinesfetd i ailyGhethod by which expression

ow salt concentrations give high

of 4 R R B O s FRe iy T Edupiog Talah targgPelbans or more doubl-
straﬁ@éERNWsaﬂrﬁlaﬂ &&io‘ﬁ?olb%dﬁie 36 Fl R %ﬁ mtér%ﬂ n(f.)&x% ngglilgﬁ,b}feemessenger

hybri di zati on i s ach
RNapdithe gerg of ige@stt FADnag ra&o hjeghhﬁ:t/éd Bg @fifaduicion of a DNA:RNA

ved 15 about 0.2 .x SSC at 50 C. Further
hybg‘fedg‘%irl?rﬁlpl sangfe@farﬂt‘ﬁ‘@é r(E‘i}até‘feetOpﬁhévtﬁ‘{&?B isRDv. KRather strand may

inclagPbheor ﬁl@r@ﬂbﬁﬁﬁﬁﬁbﬁj@ﬁ) the %H&S(E}'as%%hxa’la H&g '?)%\%ﬁbor{xe Any nucleic

i dentity" means that two peptl ces

acubmemfamrydmgnydetd ackiged am BNy Iﬁtéle‘eraﬁm&m isferdd to herein as an
def aul t | east 90

h sh t
RN L sfold® el o ntotd S e.ablE g feing SAGAS GSRNAS), hairpin
RNAS 208 Bther ROUM @PESed \gﬁ@h '0515( be @EE@edHB fou% A%o¥mARNZES

99 percent sequence id
Small molecule” as used herem 1s meant to refer to a composition, which has a

molecular weight of less than about 5 kD and most preferably less than about 2.5 kD.
Small molecules can be nucleic acids, peptides, polypeptides, peptidomimetics,

carbohydrates, lipids or other organic (carbon containing) or inorganic molecules. Many
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20 Preferably, residue positions which are not

identical differ by conservative amno acid

substitutions. For exanple, the substitution of am no
wo26is@sdavi ng simlar chemcal properties such S /1120041016865

charge or polarity are not likely to effect the

properties of a protein. Exanples include glutam ne

for asparagine or glutamc acid for aspartic acid.

. i Qti I Qry..sequence" i.s .a neric . .
phatbs SRR RhicRRR HaTE U BAS S UBEREEPF Fhemifel ilfr pigticglgninturs
conlipisiise apuys o Smatiunbleasies, flehAuh ), Bdctil, or 2B AREES . which can

whi ch i nduce or control transcription

d ,
be%’?e %gmggégFWSwa%H@éﬁvwﬁmw ch they are
oPongub bty Ly ARLEARY STRSPLITION i e svjgaf ot

_transcr_lptlon 0 are el n
acid probe/prinrep bf tie iaventiomo hybiidiae enatdedso2,0the0, 25, 30, ?5, 40, 45, 50

]E anscriptional r.(? ul at Qr sequence) which controls
OF T BRIETULE PBRegH “gh%f % g@g’{?ﬁb{k&rﬁ@%ﬁ@ﬁ@ QMR sequende eqpplementary
therefd, \Whingthralfy @déﬁfrﬁ%singﬁnti‘tgbfébf e that t(i:tal\r{]ﬂslbllgssﬁér}]l 1 ] 9%3 preferably

under st ood "t hat the reconbi nant gene
less\thar 0%, @0d 485¢ poTfkrabhoes HixtSH% hdokgroond hebridifation to a cellular

nucld ERIG 14 ) pRIEA of BrRle A AY S v BESbadishene. A varicty of
hybyiflizatiors eHditfns ol ANSCHdeRtd el spbliic 'ﬂ%gﬁiﬂ%ﬁéﬁ A& He' dtlitency is

form_ of the protein. As used herein; ransgeni c
deteggmingd) primgriknhy athe meash ptagé exfathleyhybridomtibnrasay. 5 Generally high
LAl d or an apphi bian, . in which one or nore of
tempﬁgiafcéa w8 1f st BheP ﬁ‘m’écﬁw%bﬁﬂ_sr{&gsw &é@&éowl}@pewtures and
higtagiltedniatritRgife giveYlowarisden By "By sMn@ENS Yy tPidizaRibh ?’shétﬁlieved by
by transgenic techniques well knowi in thhe art. e .
washipg|ig; for gsamplesalont ety S&€ ans®h°C handdeph stritigenst syacheived with

i.ndir Y.~ Ntroduction. intg a precursor of the
abO%gf? 3‘%@? %é? Gt q“td’éﬁ%i% stiplionstsiringenmyrarg arovidasihelasic h
as Ayagwied & Hd | (¢¥1 ' i W | .
s ST Bt ol B SELLRR Wl i v peia
sequgness, ndteniaptimaly digned) swdh gy bgShdPeqdhMg,GAP s BEBTFIT using
rtili,z ather is directed to the

a ff tion, ifut CCL €
ofapiff gpl 1 recat 1625t Q0L BRISPH TN IdrHBG aragoralryif Least 95 percent
sequ@Hé@Q&%rRitﬂaﬁlor@garéﬁI’ af efbaly b rg%n‘f Bﬁ%%’?%n?‘%‘ﬁg&y 'dr more.

may be extrachronosondl Iy replicatl
Pr ef@@é‘)’c a¢sidueaprsgeoniscwhich e a0t édanticilediffer bgi tonséietive amino acid
bskik@ggeng cause C&HS tq express a reconbinant human
su Sfé P83 i K& Effaé‘i‘léﬁn. erRsfibionn ingn pgidp Jravigrg simailar chemical

propeAiée RutiP s ERarkd O YWIGri§ lake Qﬁﬁﬁﬁé\é S %?feﬁtsmrkegﬁgﬂérﬁm of a protein.
non- human primates, sheep, dog, Tow, chickens,
Exampish insiudeg utampre for sspastgine derghitemicedtid fur-abpardio acidi mal s

ar ct.ed.fro he rodent ,faml i.ncluding rat and
mﬁglé,ﬁécr%g&?n%r @%Wys?ﬂ?ﬁg@, Bhgulnerir atssgetped throughout the
specHitptioPitaN@ferSHC DA sdiReRRSS stéh einﬁﬁ%ﬂuﬁggﬁguérgfagﬁgrs, and

transgeni ¢ chickens can also provide Inportdnt to

promoters, which induce or control transcription of protein coding sequences with which

they are operably linked. In preferred embodiments, transcription of a recombinant protein
gene is under the control of a promoter sequence (or other transcriptional regulatory
sequence) which controls the expression of the recombinant gene in a cell-type in which
expression is intended. It will also be understood that the recombinant gene can be under
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for understandi ng and identifying agents which can
af fect, for exanple, enbryogenesis and 20 tissue
formation. The term"chineric animal" is used herein
WHPEPEES to aninmal s in which the reconbi nant genepdsiLoo4/o16865
found, or in which the reconbinant is expressed in
some but not all cells of the animal. The term
"tissue specific chinmeric aninmal” indicates that the
theeeanttol rentraniscriptionREM @l htoke seRRBcdsS whIcBSABE (haNgHn or which are
dﬁ%fg? sed.in sone tlgﬁges but not others. As used )
A A0 1igSe FARFIGER fiu gl Rremtraltmpsoription ef diecnaerally-occurring form
ofthgpensig. (encodi ng, 25 e.g., human PEM 3-1i ke
pol ypeptides), which is partly or entirely
het ef\8|usgddwsrein,. @ "frandgenei gnimal'd it bey tanknsg ehéferably ABhon-human
4. into which.it.is.i.ntroduced, or, is_honpl ogous )
oS i B S A Ebipn a0 Sptichh s b ke AF theguteat e animnl contain
hatelblogbﬁd McMit ﬁéldllﬁtr(b@cb&”b&%ﬁ@ﬂmn?&ﬁt in Ié_ﬁ'ﬂoh,ss ch as by transgenic
gﬁflgned to be inserted, Or i's inserted, Into e
tecmgus veellowtrein; the sufe The nusleiascit os alttodneed: inéo geneaiie directly or

. O e i nt: ich it is in t ed .g., it is. )
e oofShroddi WU biebobB 3% RS Pty ot Sirte senr
martipulatdny sadh gdiyaniefoihjestibMeEh | indectio SHIK SrdcBm®Binant virus. The term

knockout). A transgene can 33 WO 2005/ 001485
£e Pppplafien eeesmot indpdrielassical etossrbreeding aorsiorvipo ifentidiation, but
rath80id| defted 1 Liﬁf?&ﬁﬁ:tf%g%f%@éc@é?g%%g%bﬁ#ﬁéﬁfe(.j 'Ihic’sur(x:lglecule may

as introns, that may neces
bednisgrtsli withinh carartsoaies dr taLEHE eRtedHromoi®lYebplicating DNA. In
thekﬂ&)ma t%enes. for. a particular pol ypeptide may exist in

S P4 UEpsgeis 1imels dessribed Wiprein, he ikansgsnomausss cells to express a

ioRsHivd gyl i e " be identigcal . .
Fe e P e Bl S TS Y i ina® of e invention
inghudel wertebotess mhakt ¢ ubdams, nadHiha® Fintesg ehedg, OMSs, cow, chickens,
am\/\ﬁi ¢h all 'I|Sti | | co@e for %_ol ypepti des havi %% )

PHIPIgISheptilep£iG. FEefepg ngpinmanyanings arsaelogteddiom theyeodent family
inch@hme T N j.C ' ecul e . -

e gt B pieRer D iRl tR RS ARERY Fpolihiang, such os
membersaef the &enopuskeedus,Gmel trarsgenié chickésrda lsoesiooide infportant tools

isame, j.e....a nucleic acid capable of )
for Wacilaing rnd Bﬁﬁ?‘fW%%@é’é‘% FBish op aftests fog examplec eipbeyogenesis and
tiss@e €otnitliDe. TRE fine" i J bt i : Sy
and? expressi on of C%&%%g# g&g({:gl?dgs '%S%H H\?ﬁeﬁlﬁz# P%fggltoa?%lmals n which
the reeguehinanygenoissfoungya ia wiiichi ithepicombinaheisexpi®sed @nsdhe but not

tp whic ey are operatively linked are
all $ERE3FRe HBinsal, IR teuh Sisphe Sar<otc \hismeskes niopaf” indicates that the
@aBiRRAN hunehPPERS - i o ek ¥rebddal ;& CQ R
e DNA t echni quegm?f gﬁgfg:é gﬁ%ﬁﬁl%tsﬁ{e} a?lg]rolrrneoggreh%fialgl M ggé H&%S but not

othehi ks pesdahereio, therteuh dltradegenle® nsdana adr@]dNAcidoRREence (encoding,
cto m are not 15 bound to the

el ' LIV r. far ( .
ce{ Hoffhn M- T T peRuicrh, ek i easly af, emgplse petgrologous, ic.
forad@ie] 5 WRAEDESerAE SnikkaPer cdlNngS GARR o

is the rmstgco‘mmnl y_ru(s:ed ?‘E)r m o%ﬁgglé%%@eébho\%é@er, lﬂ%"“s to an
endpggpeiis Bene ofsthe transateit aimahot velbiro eihidt ey ifteduBed)fbut which is
desi%ﬁ@d fBe Pn@el){eecf to(r) i in\ggllftgcﬂ ifciteor t\ﬁg animal's genome in such a way as to alter
the genome of the cell into which it is inserted (e.g., it is inserted at a location which

differs from that of the natural gene or its insertion results in a knockout). A transgene can
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equi val ent functions and whi ch beconme known in the art
subsequently hereto. A "virion" is a conplete vira
particle; nucleic acid and capsid (and a lipid

woemsebage 20 in sonme viruses. 34 WO 2005/ 001485
PCT/ 1L2004/ 016865 Tabl e 1: Abbreviations for Cla;gﬁgummmnams
of am no aci ds* Synbol Category Am no Acids
Represented X1 Al cohol Ser, Thr X2 Aliphatic IIe

1ncf-uﬁg ’on%/s»g H?&ngu Ng?h@na'&s%ngculﬁp Seﬂgeryc‘ewag h@g&l’}éi‘ ;ﬂ)ﬁlexc acid, such

as intbns, Thap mafype ni(des@arplfﬁtoplnﬂi expidssion df Pseldirdd niRleic acid.

Charged Asp, GQu, H's, Lys, Arg X6 Hydrophobic Al a,
Val

Ph Met, Th
T pASTVrewﬁﬁ l@av& | &?EeSAE?;f @yqﬁlgéarpgplgpe Irn,qg,:pxu@ i, single or

multipfe cdpyés, withid fhe £anb %"fgn imfVidudl)"
Lys. dEr 9 XllO Srreaégn me Ql/ , ? ua—l S&cﬁ(%uﬁlgcsalté gge?_f}%s HaS be identical
or iy, hye cmamewthaapnﬂ mch@mg Iﬁﬁlevﬁli&&ﬁmtﬁﬁlMS additions or

dleé:> g}gé,'%gl@%g%ﬁ §<ﬁe : ’ e};&}d&s %awggg ’subp%/\tlggigale same act1V1ty.
Aspas aged herfiipakd adrs p@dcbtorAS‘@fers to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. One type of preferred vector
is an episome, i.e., a nucleic acid capable of extra-chromosomal replication. Preferred
vectors are those capable of autonomous replication and/expression of nucleic acids to
which they are linked. Vectors capable of directing the expression of genes to which they
are operatively linked are referred to herein as "expression vectors". In general, expression
vectors of ufility in recombinant DNA techniques are often in the form of "plasmids"
which refer to circular double stranded DNA Ioops which, in their vector form are not
bound to the chromosome. In the present specification, "plasmid" and "vector" are used
interchangeably as the plasmid is the most commonly used form of vector. However, the
invention is intended to include such other forms of expression vectors which serve
equivalent functions and which become known in the art subsequently hereto.
A “virion” is a complete viral particle; nucleic acid and cap31d (and a lipid envelope

in some viruses.
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* Abbrevi ations as adopted fromhttp://smart. enbl -
hei del ber g. de/ SMART- DATA/ al i gnnent s/ consensus/ gr oupi ng
.htm. 2. Overview 5 In certain aspects, the
WRIEI48h rel ates to nethods and conpositions PCT/IL2004/016865
enpl oying human PEM 3-1i ke nucleic acids and
proteins. In certain aspects, the invention relates to
novel associ ati ons between certain di sease states and
PEM 3-11ike nucleic acids and proteins. PEM 3-1ike
L ypept,i des..i ntersect wth and regulate a w de range
T%?e%(j'ej&géﬂlﬂfoélf 0K GEEET Y RMPALCIGTay be mani pul ated by
affecting the | evel of and/or activity of PEM 3-1ike
S)_]:ﬁb@bl ypepti de.s' I CeftbdodyN aspects, TI Aﬂﬁﬁ?.ef('éids Represented
i nvention provides|nmethodS for identifyi/ng I'seases
I that -are-associated with defects in the{PEM 3-1ike
XYene and met hods fohlcahwbl i orating such|Sesdhses. |n
further aspects, the invention provides|nucleic acid

conco

X?gen[ < (e_ g ’ F‘(Iln AFI"I,P§£‘{{FCD’ a||t l DCIIDC), Snﬁnlae"bt\]ﬁlér

anti body-rel at ed agen sSmal | nol ecul e
agents that affect PEM 3-1i ke protein function. In

Xdaur t her aspects, thanynvention provi des| gt RSASAED G0 Phe
i dentifying agentsf{that affect PEM 3-1ike protein ’
function. Qther aspects and enbodi ment Gy, dHisidbgs Liyhddu, Met,
herein. In certainj aspects, the inventi PR r? at(; % g
PEM 3-1i ke pol ypeptides that function a3 ®n @né‘gg’ et
in the ubiquitinatjon system According| Yhr, Val, Trp, Tyr

. . 22
downr egul ation or upregul ation of PEMB-I1ike
H-egase—aletivi-tyv can-be usedtb manipulate

Xub;qu;tinlluao\.u —V Y ~
i ol ogi cal pr ocesseATHRalc 20 are aff ect Bhe; fliprlapl yr
ubi qui ti nati on. Downregul ati on or upregul ati on may be
Xsachi eved at any St PEM3=tT ke protei ot i ot
and regul ation, i nc‘l@%ﬁgﬁy transcripti ona%‘,sp’ Glu, B, Lys, Arg
translational or post-translational regul ation. For
Xbexanpl e, PEM 3- 1 i kellydrapisshic pt | evel s |1ala, 09s, Phe, Gly, His, Ile,
decreased by RNA ftargeted at a PEM 3-1{ ke gene
sequence. As anotHer exanple, PEM3-1i kIeYSugP'é}MPﬁ, hhr, Val,
| igase activity ngy be inhibited by codtﬁ%tjrﬁg
PEM 3-1ike protein 36 WD 2005/001485 ’
PCT/11L2004/016865 |with _an anti body that| binds to and

X7interferes with a|[PEga8vé i ke RING domai|nagy, Giu donai n
of PEM 3-1ike protijein that nedi ates intjeraction with a
that—i-s—ubigqui-tinated at

ne-at o

target——protern—<a teta—t ,
X8| cast in part becdbOPof PEM 3- i ke pr dtéersnAsptGlyi His) Lys,

As anot her exanple, PEM 3-1ike protein t it
be increased by causing increased expres@%‘bg}\%f‘%ﬁgﬁg%nr

5 like polypeptides or an active portign thereof. A

X9 ubiquitin ligase, |Positivas PEM 3-1i ke [ridbglys, Afgy
participate in biological processes ingluding, for

Xanpie; re—of—the
XiF pte, —one—ot % A Ala, Cys, Asp, Gly, Asn,
Pro, Ser, Thr, Val
Xl 1 Tlny Ala, Gly, Ser
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various stages of a viral l|ifecycle, such as viral

entry into a cell, production of viral proteins,
assenbly of viral proteins and rel ease of viral
woddshobakes fromthe cell. PEM 3-1ike proteins Y r/I1.2004/016865

participate in diseases characterized by the
accunul ati on of ubiquitinated 10 proteins, such as
denmentias (e.g., Al zheiner's and Pick's), inclusion

pody miyositis—and-mragat hi-es—poebyglugosan_body

Xlgyopat hy, and cert FHIPUST s of anyot r opHile Gy AsmIGly, Gly,
scl erosis. PEM 3-1ji ke pol ypeptides may | pas tyivei gl %lft':nArg
di seases charactefized by excessive off Irdappropriate =
ubi qui ti nati on and/ or protein degradatiSear, TBert ai n

PEM 3-1i ke polypeptides function as ubiquitin

LA o0

x13¥1gases. Accordingt eolis of —the—piresent—nvent+en
15 permt one of %Paﬁgiﬁﬁe&mﬁaﬁen t he g‘ISP’ ‘%?P identify
di seases_that arelassociated with an altered

* Abbigvrtionk as adoiptpdifidm hitpgamert@aiblvi ty. In certain
. odi the application relates to PEM 3-1i ke
hel%ﬁ?%@%%‘%ETLP&T%?W@W%P@GS@FWP@@MMM further
enbodi nents, the application relates to PEM 3-1i ke
pol ypepti des that are involved in neddyl ati on. NEDDS8
is a menber of ubiquitin-like 20 proteins, which
nodi fy proteins in a manner simlar to ubiquitination.
2. Ne n involves the activity of-an El, e.qg.,
APR- BP ba3, .and an E2, e.g.,UBClL2. |In certain_ i
enbd %"?}‘%ﬁ %Pb?tﬁet%SdBY‘iﬂﬁaPifsﬁtqsetpa%%m%arafi compesitions employing

. huneAMEMS3-1ike B3 -akids and @%téﬁ% celltﬁ‘inaagﬂécﬂé 2 nyention relates to

enbodi nents, the application relates to a
novel oAgsprigtions PEvESn | ¢eiein disdasens@Rs suit [PEM-3LAGL Auclki acids and
to fusjon

Ut 8r | ment t.he application relate
protet. PR STRH b Gdss g Bk Rl Eoial g bidsipapoREdcellulr
functionyithac hayRermenpiiled byldffectiRg ARERYPARINAAR Wefity of PEM-3-like
ygr ovjdes PEM 3-1ike polypeptide as a reconbi nant
polypeptidss, Jpoteepin aspRetsihe presenfeinvanter provides nyetbodsi five identifying

diseiBE A" g0 oosish wR . ARl RED Al Rk, oo, g, mathpds for
amelaorpiing suchi diseasesy el fubther Bpadte Sthk Qnidiiof ipi?&ﬁ&&_rﬁ’uciéﬂ?g?id agents

c ain PEM 3-1i ke pol ypepti des are invélved in Vi
(e BINGY Arpbes, antigensedi yibpfeTelnted ageitonsmall molecules and other agents

S Rk QC ' ass . and/ or .
D DI on RS )l PR kBt ey methods
for Mentafying nizents i thas affeyt PEMIEIKOPASEE BynckiBR] Didth&Y adfbots and
tivit 1sle.g , ubiquitin I'igase activity or 5 targ
mbﬁ’@?’éﬁsﬁ? ?SéF"é‘?ﬁIil%ﬁP- of PEM 3-1ike pol ypeptides, and
[ | R US .| S Vi r h .
et kel ROIER) oudlite MAULuSpSpllte P huncion
E3 efaymessiin izt ubibuitiohtigssystenh Ascov@ihgly, abwhkR@uRtion or upregulation of

PEM [ ti %nal. .VI].I‘ al sPe_ci es are described in greater
is 15? {ub1quitin ligase activity can be used to manipulate biological processes that

_ are affected by protein ubiquitination. Downregulation or upregulation may be achieved at

any stage of PEM-3-like protein formation and regulation, including tranScriptional,

| translational or post-translational regulation. For example, PEM-3-like transcript levels

may be decreased by RNAI targeted at a PEM-3-like gene sequence. As another example,

PEM-3-like ubiquitin ligase activity may be inhibited by contacting PEM-3-like protein
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bel ow. The protein, SAM68, and honol ogous proteins
containing a KH domain, play an 10 inportant role in
t he {)ost-transcri ptional regulation of H V-1
YOWPYULET on. These proteins are involved in the CRMvIL2004016865
pat hway and have been found to interact with viral
RNA. CRM is a receptor protein nornmally involved in
the nucl ear export of certain RNAs and proteins.
P80 PR LT e by MR AN i o o
“Unsp Wg?g((fp 3/150}/63? qéﬁﬁf“?‘?"@ﬁ tipEraetien avigh wotargeb ppiteisnt protein that is
ubgoitinaed at kdastAh taaweBa Ve of BER1-A% kS i n.the

P SCF’EM B9k ke > pfeﬂi Qcﬁlgﬂy). )8 pogper example,

al leucine-rich n ear exp Si g

jC €

P E&gg—ﬂ@zmggﬁ@mc&f@m ntfgggﬂ@hre:abmi bﬁg%ginsggi%c%gmsai&xﬁ%slﬁi%)bf PEM-3-
li ; ur e : 681-685). Nucl ear
‘e%gﬁ? ptjes B epcrivg ?fiNilvere%fg PopYigrisingligese,t swsh RsUREM-3-like
pretuim onay participateGaGidloiva Rb& i i a

CRML - ge eggent . nucl egér1 expgortsgbgé?ﬁl\l/\lay%’ fb%%ga ¥1§I %',le prznore of the
Vaé't"“%ls.ag?§ A Visrho lifaquele, muchdaSoiralUstir® In@94 4B 4)duction of viral

bYeivts3adst ¥y S.a uniLque composjtion of KH )
" doms! iz LRI Brotdnh BRL Rt L G reREt o Sl & EM-3-lke
pretginsireay pottegplta smdawasel Ghbetesitb® B AGE acithiBibPof ubiquit
ol DLt O @e bound to mechani sm mﬁc%{éﬁu&? of ubiquitinated

po%’p% | WeSREYap de-Bn/rheimer’s andePick), ipausivabodndnyositis and

withidsa ' h -transcr.ipti.onal )
m}??gpl al ?bgﬁy %?éﬁ?lil/rb L dgn%yleﬁﬁ' e 2P p(ieftég't s, PT Gopygtrophic lateral
sclgrosiss dEMsBlike pelypeptidas mablymkielifatdeh BiscABS cRrRs E3dUBY excessive

Vi ln certain aspects the |nvention provides
or ﬁg{” @Irlognét i b‘El ﬁB’é‘HPﬁ"ug Frptee degsadatient | de€ertsinc PEM-3-like

nuc
tides |8, . ; 6 and 27 leic .
o (ncaion 8 ubaidin R £ opdiRefi s e Gresent invention

acids of the inve
perHEpRRief ardishey skikin e arthatidanifp disssey Midt 8RS fsdiatSERithRin altered

PENES:; .24.and 25. .1.n certain aspects the invention
Eprodf%é@“ﬁ%?%ﬁﬁi“@ﬁ%ﬂ%i ng nucl eic 30 aci ds encodi ng

ol Uy 5 T S o

2, 4, 6, 8,

nedgiylatery Yy cort®ip figthe GemiRlimafits 2 e %ﬁpli&ﬂ!ﬁhe}é}%t@é?itgs PEM-3-like

; y. et hods. of t i nvention are further
p"lﬁﬂ%?ée g%)a % YRy g HE‘E‘fYé?t@nacih@)Dﬁaﬁ & oreprties of ubiquitin-like
protears| avtiish Gho® & n 4, 5 1..13,..15, .
Y 6}%’ 22, ozEQ ghdeiggqnvir%%%ernsdc 18%3? a‘geb‘%‘&éﬁéetl’?é‘es Neddylation
IVaiNe) Bgeactydy oé ekl tdmt ARPEBEL/Uba3paed @h EW'els UBCI2. In certain
emﬂéﬂﬁh%ﬁ% Itﬂ? ai,gpsttj t ut La?ns, addi tions or deletions, such
i"CPVEMCAFEIeSdRP GPmplext spammsising PEMrdtlik¢eand NEDDS.

as al’l'e

In additiongl eebbeiReRss, ahpdlichfiss r& e. nucl eot i de. .

dseq ence_of the codi nlgﬂs?e&uerrlclé{% ééirllg%oaﬁlé xicﬂn@@@quPEM'?’“hke
an. E2,1such assUBC12g, 111gl:‘l,lrtheil'fﬂe;mlflcﬁtlilrnf&ﬁt‘.s,h iR aphlicatidh @%lgtes to fusion

- t.he de of the genetic code.

protlgﬁs of)qurgyrnsu%u PEM3LAS Jef KEDSE amino acid %equence. For example, the
present application provides PEM-3-like polypeptide as a recombinant fusion protein
which includes a second polypeptide portion, e.g., the second polypeptide portion is

NEDDS.
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enbodi nents, variants will also include sequences that
Wi Il hybridize under highly stringent conditions to a
nucl eoti de sequence of a codi ng sequence designated in
W fis5s10 SEQ ID NCS: 1, 3, 5, 7, 9, 11, 13, 15,
0%{?5/0%85 24 and 25. Preferred nucleic acids enpl oxi'/cgr L:2004/016865
by nethods of the invention are human PEM 3-1i ke
sequences, i ncI udi ng, for exanple, any of SEQ I D NCS:

1 11, 13, 15, 17. 19 22 24 .
varﬁlaﬁ%am ¢ ﬂ)ee T S R Eq}?:tésa%ﬂ e éﬁ%oé’a’l'yna’aéﬁeﬁ?'w(rjfBEM‘}hke
polﬁp&pﬁdé@ﬁk’éﬁﬁﬁcﬁv&ﬁ e dnhtafifoa ”Hﬁﬁld%th ?ro&@ﬁon 2pons‘i]n:ranslatlonal
6, 8, 10, 12, 14, 16, 18, 20, 23, 2 27. 15 of

Progisgingapsreaibly pog/pr releassrof mommmnu@rxsraémrtn@adu Agcomagly, viral

d
nSAREORGL SOy A L SORLEL, BT vty o

targcépfommmzmthmchmbrofcﬂlﬂm?. like pblypeplides, Sl i Preferred embodiments, the
._ch) orlde/s d| um C|trate (SSC), at about 45 C, followed
VIrys, 18 52 that employs gsGag: pustring, sychr ase KWpISEV, tBhela aF tfunctional

hon?cﬂ@§se§ﬁ:ﬁ Ak Kol By EB V\@&ghtbtﬁ{a? %é@aﬁtegg%gr%l c%gé% fih %rr%a"iler detail

| ow stringency of
belasy.r i ngency 20 of about 0.2 x SSC at 50 C. In add|t| on,

th rat sh step can be increased
{1 oTHe L SHERcgd Bomio bResPRISRop agG KL demain, play an
1mp@ﬂ5httroﬁe2mq’he b@stm%cﬁﬁtginﬁgfééﬁ)ﬁtloﬁ QRIS Pg%)l@étﬂp O} efproteins

C. Both tenperature an be vari
are insfpbeadatnythe GRI\/éTanJathmgrmdnha\at bcmn foayd e ihergbt with viral RNA.

st ant ile th t h d. |
CRIGTIS b HhsnloF resiein SrUBHAly dnveg sl s iEEROPPORpLIErAN BNAS and
protBbe HVZ B nisfighe [MA()V\{h%taEﬂiﬂ&%iﬁﬁnaa %oﬁﬁﬂ'gbf ih%'ﬁS?f ag péléferotem is

SSC at room tenperature followed
invohyedr odireatiagp ansplived vitad RN diom Uthé ellucleas: tel shenplasina membrane.

A‘*hg"‘%ﬁeﬁ}éf?*;‘%)@s “HF?%’&%"\@S& S dediiie-Ar dugeph prparhignal, nucler

exprCinfediitod igohdtveBlobAfhrvdd RN lag]
paC| dsev\,hlech gll%h/er from SEQ | 1% ath\ba';,ﬁ’dlﬁfp%iét @g&ag (@999) Nature
402:¢81-635). Npcleap expoat OQQDQWeHrﬂﬂrozﬁaHGagtmlmgkne rthe:)Rorun sarcoma

i R SRRSO 0E ALt AL SR Sl oot s

(Schmfélh OUZ <0 bl. {(2602) PreNaf U&caﬁ@ku XD 804439490 EFEIOL3-like protein

am no acids are designated by nore than onée triplet.
beargp yiqye FW&PO%B@I:Pf?H? @am@mae daviaitis and is pregigtedsto localize

to the %leogl)éﬁp‘%ﬁ to %U eﬁpgla @fhgﬁ g}%p m%ﬁgrfg &)glgehg E@% neghamsm

PEM—B}élkamol}@epﬁdlei 1agy be nﬂ\&)l@éd inhe ITOVIR | B3 W‘@Whay play & role in
do

ex ected that ‘5 DNA se uence (g@ltém) hlsms t hat
Afpnsereienabeguiation gé ‘Hﬂn@ﬂ ewggﬁm&f ashertsises.

subj ect proteins wll exist anong mammal i an cells. One
skilled in the art will appreciate
3. Exemplary Nucleic Acids and Expression Vectors

In certain aspects the invention provides nucleic acids encoding PEM-3-like
polypeptides, such as, for example, SEQ ID NOS: 23, 26 and 27. Nucleic acids of the

- invention are further understood to include nucleic acids that comprise variants of SEQ ID

NOS: 22, 24 and 25. In certain aspects the invention provides methods employing nucleic
acids encoding PEM-3-like polypeptides, such as, for example, SEQ ID NOS: 2, 4, 6, 8,
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h
RE A

that these variations in one or nore nucleotides (up

to about 3-5% of the nucleotides) of the nucleic

aci ds encoding a particular protein may exist anong
VOS8Rl s of a given species due to natural allghis€2004/016865
variation. Any and all such nucl eotide variations and

10 resulting am no acid pol ynorphisnms are within the

scope of this invention. Optionally, a PEM 3-1ike

1®hue) &, 6ads,R0y8BDdnde TTENBEEicalcidshenlepeaty RBhYEY bF the invention
arggﬁﬁ%é cal I‘ély can‘g!,errent a partial or corplete _

T yadersigog i inelydesauddsic peide thas somphisn vayases $HSEQ ID NOS: 1,

3,c8l ¥, 9For, examl ' nuglei c aci.d enpl oyed .

by a met hogxoﬁt ﬁlé I’Cbi’ r%% IS%‘#?HSS/ g) %(tpp‘é%%oéﬂ{éipf‘?qﬁmces include
segienices thapdifen byrmbegeme s REMoBdE sistintohs) dddiams ReWletions, such

nd_.the. introduced PEM 3-1i ke

1 duced. by RNAI
o, AR g i PriSthre. inchrieneedips sequsars g diffomtrom the

nucheetiBNSéquett SHBERbARY sBEMn3s !dleéﬁgﬁt%i@ %’Ea Illiﬂgﬁgs‘?ri, 3,5,7,9 11,

otyfe is a decrease’in viru
t1%A2i B4 and @5\ e, adisf ecthedlegbridracy ofl thalgeyed 66de. In other

' | Yors . tor. Anoth t of the
RO Vi, S, S epraoe T Ravises ahe wall dwbriiee wpder bighly

stringenlt citfonts tan! mstdtide sBYnce ofMd Mﬁg*?%%{f% &Sl'?sr? jated in any of

erei nucleic_acid therapy refers to
SI%} i‘srﬁgﬁt b dehehadildn 18f 18, hliclBi22, 2diahda?S. aPreferred nucleic acids

&S+ ' i.ch specific ybridizes . )
cofpetialy enbaehe te #iefton S Bihat PEMi3 TRt sepeies, including, for
cxaepleLanyrofifBQ DTS OF, YS)gNd L1 DA, eg1cad 95008, #1d 35'hd variants
thesu%J egt_ PEM 3-,({| ke polypeptides so as fo_ I nhi bit

1720 4ad mnglsicqcidsrencoding tag; amine agid segyericatsiclsictedrfpom among SEQ ID
NOS:an3 4, igdy ¢ fgt l &t 1o The bi nding 25 may

be by cgg)i/g’gl{%’ Zﬂ’g{éég’sie@ggi?é%%‘{'enem arity, or, for

exafpbof ordinayskihfethef arbimill uRgerstafd E@éﬁii?l{ﬁﬁte&ifp?opﬁafte stringency

o

t h ific pnt t.i int '
corgiatheR Hemple DA bobezasen gan erpipdcohen exmple, one could
per R Ay rOPRN & 0TS BHERE RhigyY Qi rriBRERR) ot about 45 °c,

folloivied by awhesh of RANE SBCRRB0I°T. LR e&Sinbie, (HY'AH %ﬁcc‘ent%n In the wash

which is conplenentary to at |east a uni que por
step 4@ heeselegted franRhlko 8 Gtristgiendy efutedes.0a $EVaBS50 PECo a high stringency
[ 0 WO

| td . At ti ly, th t t 4
of R BB RS LB itscomprigbmeit oty spican bosnrcased
. i.wQ. and . which, wh [
o S S
condiitibhs afwbotRb¥\ > @NEHM teMPBARLE aﬁﬁ HE I I eeo\falg%ggéﬁrp%gg)gramre or salt

tli)oducedo into the
ROBY B9 biG fozfigh stringency

PEM 3-11i ke pol ypeptide. Such ol igonu
conegniratipn mapi &k lhelchaistanewhile tiegnhttolagiableds chioed. arng one

rasi t .to endogenqus nuc| eases, e.d., exonucleases
b Bl B dhirsfiO0 Basides mAets e bhishonbridizider dow stringency
conditives oE6CRTHSAT Yt '?H&heﬂeﬁlpﬁfdngrer%lllgﬁ/%%% hO%adhS& 2 x SSC at room
temperature.

Isolated nucleic acids which differ from SEQ ID NOS: 22, 24 and 25 due to

degeneracy in the genetic code are also within the scope of the invention. Likewise,
isolated nucleic acids which differ from SEQIDNOS: 1,3,5,7,9, 11, 13, 15,17, 19, 22,

24 and 25 due to degeneracy in the genetic code are also within the scope being employed
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as antisense ol igonucl eoti des are phosphoram date,
phosphot hi oat e and rnet hyl phosphonat e anal ogs of DNA
(see also U S. Patents 5,176, 996; 5, 264,564; and
WP 5). Additionally, general approaches to
cgﬁsz)tﬁlr%%ti ng oligomers useful in nucleic acid th‘é(rTé'ﬁ/OM’om“S
have been reviewed, for exanple, by van der Krol et
al ., (1988) Bi ot echni ques 10 6:958-976; and Stein et

by %‘? 0433 f%e lﬂeefr%?&%gwﬁ o5, 26 ? % ‘é@ﬁ{r%{g&%ﬁ@ae designated by
modd Itlgmmﬁé tflbl@t aT@lons IRALUS écifytthefs%%u&h 84i890P Shhdhyms (for

and research contexts. In therapeutl c applicatlons;
exatﬂﬂgea dhe (AQ rage @Vimnyza@dfqrriusmmwnmay apmlopr l'saleat" mutations

whfcﬁrdonllr@cl Fet ﬁl%'ag} h@ %Iﬁpsgglh&cg Eﬁliﬁ BS% i ' o%%{vhrg s (S:Fcpected that

use in t erapy,
DNw]sequnnmolmnmphfsmyam Ma@th amndeABNGS hinfnd f@&@é}fu’énces of the
bt 0. det ect t@e presence or absence of the PEM 3-
SubiSRhPERCTRR AL egiib AReRs rynymalion acley Ch]@édillfqddalthwarbl“nﬂ appreciate

thatSthele Fsvididhs AebRE B MoRPnl. got dg %I_g% PRI ANEHS %vﬁ% e gucleotldes) of

gene of the invention or m ning

the gagleio acitlh en¢adirent iparticutae rliraiehﬁ nfaygengt dnforlgemdBidual Nof a given
the .invention, the invention rel ates

nof@?r asp f
SPERISS fEFh9q8 tBﬁ"E) 38‘911?1 oy chay andcal Svﬂatnup@o@dq;vaa@t@pns and
resdlﬁn@&nﬁ?&picﬁﬁﬁdl%orﬁfsﬁﬁ EmﬁlL@'M@g I?e ({';H:ﬁ ﬁ% ngxh de

sequence encoding a su Ject

andOpfpiallly] ¢ PEMKelike auvelbid addtused by Egﬂéthib@ lof the invention will
enSEINENEE; ]ggl% {)ator equences are art-recogni zed and
genG@lly o PuppisHTR adlpl'ﬁl x FPBB e P RYL-3- N% et lessy ef function

pheﬁkﬁtb?@ﬁpi télE . FhCkamPleNd PEMBOGd IRk Sﬂ ﬁ@%}é g%ﬁ&%d of the

i ncludes pronoters, enhancers an
inveagian My be expsssd LExerepl inrwhick gutlaganoys PEMsA4ikenmotin has been

o 6N 8 R e A e spencs

resultifpOfbm RS RIN2S! aAGCexeaiPlaryf PEEMM e VigLd ﬁf )‘iﬁlc%n phenotype is a

expressi on control sequencées that contro
decrggssria yipentike paiclonmodistion i e colh emnsfoged atthwetisal beotie dptionally
anHtIQ"}etc y be used in these vectors to express DNA

sequences encoding a PEM 3-1ike pol ypeptide. Such

us @fniokthe xppes 9F @it BMOBtId rebRAURNPERE-31iRE \dERIC éc%s that are used
exanple, 30 .the early and | ate pronoters of SV4
i‘)@tbﬁ%ﬁe@rRNéd efovibeaignesy Ast vsehdieain, usclei¢ 1adiD therapy refers to

o AR S50 3t AeneIiOR el Rl B Sfetivgthpeof which

pronot er

speciﬁ%ﬁlly Msfbeidized e.gr EH8) QlindeP Qe BulaX ROASHILAY vhﬁl e E9hfH mRNA
T7 R ol ynerase, the mmj or operator and pronoter

and/q%%qnaﬁgc %ﬁwéhqgaqf@dg the subeec@ SEM-GHikeeppil ypreptifies sof ab to inhibit
prodﬁc?ﬁrgscg tg%ﬁ'g?h 1%,'%% ,)F;Jfﬁﬂ h%ngeﬁor SEP 10 oﬁ@&ﬁ?{gﬁa&ﬁé Jkhe binding
may aeibgt conventional base pair complementarity, or, for example, in the case of binding
to DNA duplexes, through specific interactions in the major groove of the double helix.

A nucleic acid therapy construct used by methods of the present invention can be
delivered, for example, as an expression plasmid which, when transcribed in the cell,
produces RNA which is complementary to at least a unique portion of the cellular mRNA
which encodes a PEM-3-like polypeptide. Alternatively, the construct is an
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_Seq‘}S’E}F?Sr i%%t

5 phosphat ase, e.g., Pho5, the pronoters of the yeast
a-mating factors, the polyhedron pronoter of the

bacul ovi rus system and ot her sequences known to
Woae001481 he expression of genes of prokaryoticC Ofpeyara004016s6s
eukaryotic cells or their viruses, and various

conbi nations thereof. It should be understood that

the design of the expression vector nmay depend on
olsgicclcat©whicA$s gdiﬁra@é&péxcﬁv@fami b«%léﬁo%eﬁ gjtﬂgdﬁ&dqgto the cell causes

nbr ansforrred and/or the type of protéein 1
of segessIgr by Vebrididieg weith ghe stbMy and/ﬂib etenotti€ sequences

erié@ﬂingtaYP]ﬁIQI §PE<I: ﬁ&%%;ﬂ%% Scugﬁ é)lﬁ%gg%g%f&@g pﬁtg})e§ REe QRtiangily modified

expression o
Olmhcbstldeawmdhl a&hlremﬂaﬁikﬁf endSRAVLnatIEReDS g, exonucleases and/or
onsi,der ed. be apparent, the subj éct~ gene

endghudeasey and é%thﬁéef%é&?hl%”’b Hiige fb%pmé@}zln@dem‘famd melecules for use
assu%ﬁ@éns@EM&gbhlﬁeoQﬁgél pe@il‘é de h stpléglfe?g@q,tg ' Opq%%lt)ﬁodﬂuoate and

culture, e.g., to produce
m?ib}’];bb@@pu%s anilogh odi DIy Af cme Qaﬂscp RS e PABNIANS,176,996; 5,264,564; and
This invention al'so

ficat
pe g W’ﬁ ns’,& ‘?jgtl({lﬁg é‘e{?# alﬁgrﬁéél%géé |qongtrueHing eligermensj ushfid in nucleic
acrdethala‘py Ravd beel @VBew & Iféi‘déxﬁﬂléﬁﬁ %&q}aﬂ Ql]ets BHYGP %I 5 s(fl %@%otechmques

nmore of the subject e polypeptl

6: %&s?'/ﬁc anq Steiyetisd, 998 pCakar et 48:2659.2668r yoti ¢ cel | .
For %@pﬁqg’sﬁ g c%lsyﬁﬁ ting?%ptgqgnt ! pggege 1%2 tgg& &'\ile%géig%%ers that are
usefubm:theﬁa‘plehﬁc ((Ba@lostlcz%bl%‘e&glr&l Q?r‘fté‘itg’ Llﬁergﬁﬂﬁlgsai)p?@atlons the

east or mammal i an cel
ohg%g em . y

#rs agetilized ina mapugr apprapiiasefos hubllemchmd’théﬂaﬁy af general.
pertains tog

ot £ Sedlfon to B RAESEN ¢ BlETaes ol howdBetnods of the Jnvention
mamdwmﬁtas diggnobiy red @i e det@cthﬂx%tprﬁﬁlnls% Efw 9@&%}1&&5{3 the PEM-3-like

expression _vector encodi'ng a
% B‘Q}t PeaueRees towhinhl they specificadly tamd sogh asfoe determining the level
of é@?&b&h%ﬁ%ﬁe 6P h@ luhx%w iqn Bﬁgs sd[?g r}g&fyptg 0 218815{% %gl’rl)ét! cl)fd the invention

to occur
containg agemlatrbrimmrﬁ m xt ure of ceI | s and medi um cont ai ni ng

the pﬂ!g%/tﬁfgptl de. Alternativel g the polypeptide may
d3egetop Beninvention, dhel inveation| kltdsapvestheds employing

nucleY@ %@3‘1(16'1'391j h]?nrowd{@{l h % é gesgfgﬁdg?cﬁ(g?g%%fsgtgjetxglcleotlde sequence

i ncl udes

enc@ling atﬂubjemeHEM 3fiee p@g}ﬂepﬁaa- bt Bp @681y VIRHked K& aétfbr{e*l%guiatory
art. gp pepti de can be|solatedfromce cul tu

SeqUIEICEy 6‘1‘1‘? Oﬁ}bgqqu@l@gep are %’F‘l‘%‘@ghlm@ andjareescleoted lbzedlrkcrtcmpressmn of

i t ify 42 \WD 2005/ 001485
the R SSE o ThaRe; AR Rh BN R, o geboistory” sequencs includes

pmmmem eéngnenph yand gether iekpreadibn rb(ﬁl'&"op rEREH&P N ¥xempl
trafil t(i!iatl on, . el ectrophoresis, and i m’runo)a(lel%]Pr?nt' regulatory

CSAibEck Hn afFopdsdsd @e@pmmscwhoﬂ’edamiaggml aMethods in
Enz@RbloSPeScAbmidp dex preferred

enbodi’ment , m% reg%%g?ﬁ%é poI %g’batl L 1pstange, any of a wide variety
of expressmn control sequences that control the expression of a DNA sequence when
operatively linked to it may be used in these vectors to express DNA sequences encoding a

PEM-3-like polypeptide. Such useful expression control sequences, include, for example,

‘the early and late promoters of SV40, tet promoter, adenovirus or cytomegalovirus
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fusion protein containing a domain which facilitates
its purification, such as a PEM3-1ike 5 protein-GST
fusion protein, PEM 3-1like-protein-intein fusion

wdofoeises PEM 3-11 ke- protein-cellul ose binding dopain
fusion protein, PEM 3-Iike-protein-polyhistidine FA k20041016865
fusion protein, etc. A nucleotide sequence encoding a
PEM 3-1i ke pol ypeptide can be used to produce a
-mﬁ,g@ig{@béap@% rotein via mcrobjal, or
T eukar yot rc rgtérﬁ)lrtélﬂ Eﬁe %?gggtg%le © P Gty thengi%%r TRC system, T7

propuitymebdseotiplessads aliieetet HyOT R RISASHtRANShEL Ghe rr?agd}rbp%?ator and
or transfecting

an exlpr.essi ?n vector, and transform n?
promig 1Rgops o Qh?gf'e{a“@gﬂ artbfoeqriral yegigns foxvidan0at protaim tthe promoter
for BIPRBA 1 KAKRE Y | b al) cells, are .
Tt andz?r dgl)rglrcg%lteegures.é (gAl‘t Pglggn@%(g%l@ °hi (s REpERYtprs of acid
phasphadasear.gaePhofdthe gstoipteri @aithe Qfebhea%étﬁl%?facﬂﬁﬂ €the YPolyhedron
or

a ortiﬁn thereof, into a vector suitable
P r"EB?Eﬁ’é’& DRaqWiodrus wpter; aKathert sequensies &nowd 5o eotend it Expression

£ g i: ehi.cl es for production of . .
o SRk S RUhINS ERLEHOLNZH THEE 4o bl hinins
thergnll  Btsheuldtecuralesstodeothat the tdesigs ,of $hié ERpre®ioteedcRirSmiP Bepend on

expression of PEM 3- 11 ke pol ypeptide include
Suc% qucé?ﬁso"g tgf" “{hﬁ’é’et‘if & hostrgolotn. bre tragsfermesl adforithe type of protein

desiéVBLbéle) IS Rb S, g | asmids, . ..
BB éjen e Ao %, RHAEA oE) RARE) B8 bty sy poncl
copeprssiad the qpulsipy atfi mycethérs prateiahenesddd b @hé veeBr,Auch as

. f t i st f th [
antipiORE Rk Rapialiods Pasigwsde | For - i nstance, YEP24,
Yl s wilERS dppa¥detode sﬁbﬁlgééﬁ?@%sﬁg%%aﬁ%g gc!:(ﬂyocn g%era gx%ression of

expressi on vehicles use I'n the introduc

the gubieeti BEMbAdikeupelypéptides $n colls epropagged e ulthey e.g., to produce
i n Experi.nental

prot%é%%hﬁ%%&ﬁﬁ%%?n@éﬁ@g @&5 193?  orplyngptidesy fagyprification.
Ac JtéinCerfiodSdso Portadid to 'ﬂweQﬁfaq{ol%fj CQYU&I‘%&&E&!\&@P a recombinant

herein). These vectors can 25 replicate in
geng feludingsepnding sequprcefBRIR0rmore afithle bubj&:t PRMSViile @itypeptides.

The S48 <Ll b b SR B kBt Gl Eperamude, robopeptide ofthe
presquchvasiodnmay iblel dxprazsdd RELALRRMI L€ s {)Ig%f@ %9{% insectticglls (e.g.,

. ha I an expressi on vectors contal n prokKaryo
using a NHUS GXPIERYON FYS&TR), YRestponpaganilin @llst Wethueatinble host

cellsiafe BRFHEH A5 re eukaryotic transcription
S30 uni tlgfolttﬁgg ar éég;i?(r%ﬁere ed in eukaryotic cells. The
pcBbirdmpty, the PNAeANROentRIBC MY pefain¥Ve) b0 i
o p%%tgqqé/ 016865 pSV2gpt, pPSV2neo, psvz?‘gﬁﬁr% %#ﬁéfi“cmg the
SubJ S99 NE@PG@BW Fosiezampls, ahdspedfigtraméaciodeslith an expression
: § . I an, expressi on vectors

vectdsf%iﬁ%(gc%ﬁ% 8 f‘?}\ﬁ%@’?g% f@gﬁpgﬁgggrﬂ)e Bllitirel under appropriate conditions to
allow expression of the polypeptide to occur. The polypeptide may be secreted and
1solated from a mixture of cells and medium containing the polypeptide. Alteratively, the
polypeptide may be retained cytoplasmically and the cells harvested, lysed and the protein
isolated. A cell culture includes host cells, media and other byproducts. Suitable media
for cell culture are well known in the art. The polypeptide can be isolated from cell culture

medium, host cells, or both using techniques known in the art for purifying proteins,
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eukaryotic cells. Sonme of these vectors are nodified
W th sequences from bacterial plasmds, such as
pBR322, to facilitate replication and drug resistance
Vgelogsioiaen in both 5 prokaryotic and eukaryotic cel pSpiiooanissss
Al ternatively, derivatives of viruses such as the
bovine papilloma virus (BPV-1), or Epstein-Barr virus
(pHEBo, pREP-derived and p205) can be wused for
irfchalitsd éai-cLotRhES %hﬂi_?néﬁf)grﬁ%@, SIS hltfhrieH ka{ra{ﬁseogsaf;ﬁ&,' Atrafiltration,
Exampl es_of other viral i'ncluding retrovira
el@‘ktﬁ?ﬁ@ﬁsﬁn agd spapnog Hinitye phmlivatiob el ishy antibodies specific for particular
hPH e delivyery, sys The .
o RPoaE el srH80 I, b DEFTPRY RO il 24T BENGR 11 obpeide is o
fusloagroisn amthining asoafaifvhivh faéilibestisQhFthEsE sasiCas¥ePEM-3-like-
k?ow 1{_}he art, For other suitable expression
PIOWR- BB opRtedt o REM dtlike-piptein-unteiny fisian pedtein, aBEM-3-like-
poRkid- [ £ -0C .+ See Mol ecul ar. .
D e R AR broBl BEM- STk Helibeiitsine fusion
pretgitbiettok, Fritsch and Maniatis (Cold Spring Harbor
ress, 1989) . .Chapters 16 and 17. In sone

Laboy at . . :
ot ARLEEYiSY S5oncs Saabding 20119V o s prigReidsesan be used to produce
2 fooGfbMBACIOm FEM Sprbtesi? ViSRRG dullfiryBo LORNSFossd. Ligating
anpl €s or suc

bacul ovi rus expression system
the, pelyngcleptide sequones sitors gymdt eomstiuet;| sndk 53\VAn deprevsish vector, and

tra\é%@h&%e g’?ﬁ%’s@%gg%/ |rL 1§‘?§1§’8 y;é‘%g‘;ic fxr}a?(yry%gﬁ 3@2& avian, insect or
mamitn k) Or gekiavRic (B5ck@ial) ceﬁ1t§,%9 s@ﬁ?e}rti %rééa&%k.

cont ai ni ngqigBl ueBac II11). It is we nown in the art
t hat® Zeqopitina i FFM gt like sutleicercid nan bpqubddiced byaligdiing the cloned

' cl eaved by. se of the enzyne .
gegn%toﬁ ﬁéﬁr@?ﬁ%ﬂ g?ﬁkér%’plg 4 7 yedar {q;i_a\gﬁa ffl)mﬁpreﬁs&%n Hetl Xag p&ﬁf@@/otlc cells,
eutarpoticcellspbi bétBe rExpaasivh whidlds: for pidBifion of F&SB&E@& PEM-3-like

13}89: 751-757) and _Sal nonella typhinuriumand its
polypeptyles dpslyde plasmidshenshothenwastorsat Bdr trstanee,ositablantectors for the

' lil-£1; ... {1987). PNAS .USA )
exlﬂs}ﬁgﬁzcgilgf i%—ﬁ[}]ﬁe: i)%%?%tm(er i glplzgrm $ oﬁ._the( g@)ﬁf:rﬁﬁl.{ﬂ}denved
plasmidsj pBMBY,-defivelesibsmids, SEX-dRevaE Piaaied, gthg@-&ieﬁved/bMdes and

expressi ng such 25 reconbi nant " pol ype es In a
pURHlerivg P@%‘%‘?&a@u BEY eI ingrokarydtic eatlsj such aChBeolor S,
cer @Vj,si ' i ter o, by use.of purifijed P (e.g.,
o ngeﬂd%'rﬂ%?)&f V%itﬁs&rxﬂé :f&alihg%;preﬁl?%i)ﬁ%ﬁcp@b}wwq%egns it yeast. For |
instanch, NERXG GHRS ¥ EPSI, YRRSDOIYRSBdndeyRRI7 Qf‘el cloning and expression
a

Lncor porated as a part of a fusion gene includin
V"h}Fﬁ%ﬁ é‘g‘%‘{lﬁéﬂ Sthgakedncsiqa ol wgneticd icosbrustst io| S peptiidiee (see, for
j e Si Syst e n.be usef under .
e P O S ROED S PRl APupialioT o Gers e, o0 M.

Inowye iArcadwmiyerees,fys.a@’[&hbo@f)ra@edz’ggb%gélr%(% Rak¥pePThER: vectors can

For ex le,.the VP6 44 WO 200
repligato ﬂ%gﬁj @PGGE% presgpes of PearBR#22priy enchin Susereaivideedue to the
repl!i’c%ﬁgn AetcARidaATHARE 9/953?291{i‘ircf()'neprlason5i% : gdéi%[)n,p(ﬁ{lé }&?s%an%]; markers

such as ampicillin can be used.

The preferred mammalian expression vectors contain both prokaryotic sequeénces to
facilitate the propagation of the vector in bacteria, and one or more eukaryotic transcription

units that are expressed in eukaryotic cells. The pcDNAVamp, pcDNAI/neo, pR¢/CMV,
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pol ypeptide, either in the nmononeric formor in the
formof a viral particle. The nucleic acid sequences
corresponding to the portion of the PEM 3-1ike

wPRbYRERS | de to which antibodies are to be raised can
be i ncorporated into a fusion gene construct whic f-1/1L2004/016865
i ncludes 5 codi ng sequences for a |ate vaccinia virus
structural protein to produce a set of recorrbi nant

PSW??"TS V2 resﬁé? Vel R hegy pERE SV LA, Praco and pHye

deﬂrﬁl@l&tdctd@ars eihlthH:@ of Ak AN R Predis R vEGotilsul hiAie %ﬂ t['hnsfectlon of

this role as we Simlarly, chinmeric construct
e"‘l@éﬂ?t’f?gcﬁ §r Bagieopl Prese sieptorsc oret miorifieg mtbo:setquexwemffrcan bacterial

e R AT -

prokamtw fand eemwiceceIEP Aphatbaly, @8riPiaved 68 UitiSs s8¢ as the bovine
(1989) = Nature 339: 385; Huang et al .

Pal’(ﬁ%%)"lfﬁs ?RRY&), OTGEPSB%Béi‘arrawwss@iﬂEBen @BEPederiyicd and p205) can be
useld 1 ansien r si 6 () n ] B
8 gy@??m Ftll t & 9§ A gf égoé Iér}ﬁu r%&a Igtcl)cﬁ c'gf;t I gﬁ% ?é% ofd other viral

(mqjuahhg z@dqwmt)ewmressmn@sﬁeﬁsct:andfet found ®leldv REMe3ddschition of gene
ined directly from 15

tide is obt
thelglp y‘%’i‘%@e?ﬁ;&%’ﬂs sy %@%‘F@Sol‘“eﬂﬁés seploYRd gntthe areparation of the
plaﬁhlﬁg%ﬁrt&&lsﬁfrﬁ'ﬁﬁ&h e lio\é? B%%Z: S\ff@ll égn%gvnefﬁ]afﬂgl ait. For other

Posnett et al (1988 03: 9 an

suitgble expmgggr) S}JStemsrﬁmnhnith prdléh%ycﬁﬂ:llénd Aikiaiy@eiai lls, as well as general
pol ypepti de can al so

i nan eﬁ'l‘ £ be
reo IR RRERRCSe P Skl Tnlhar A Filpraem amiah 2nd Ba., ed. by
San@061) FritRAbAd NERDAts @old'8H 3 ﬁﬁfbgrr ‘Egéﬂ%r} Ples§ 1989) Chapters 16

purification | eader sequehce,
andplgl. y Iy pereg instanses it mayebecdesirablgeto sixbeess ehgl eombitiant BEM-3-like

pol e IR 1R o e Rvires é’séfqh%?st%’%et%%éééé’&?p'uﬂﬁbaculowms
exmfe@ﬁb@rsy@treﬁiseiﬂtlu&y ]IJ_VU-déHvTeH GaERIREs Fi 2@‘% PV o8 gVL1393 and

Ni 2+ metal resin. The purification sequenc

PVIO4H).t el Wederinsdevrators | (juche an wéaUBY 1), randt pBhieBai-tbrived vectors

t fied PEM3-lik
(ool e ARl BRI P e & (1087) 0.
Chilpismwel rkapliy thlthe latt’ that RdmetoniRd SN AENN-RimAht podih¥iv can be

USA 88:8972). Techni ques for making fusion genes are

enzygpatically sigavediastha et e enrané iethiionjno mincpeptidese DMAP). MAP

has bEAOTRLE FEAF £h Lol bsf it ot hOUKRTCh presiol 189731757 ana

SalntozelinigpleBurigmdndyit g bﬂtﬂérﬁctﬁﬁ? s eerd [1RBGRSERAISH recombinant
restriction enzyne digestion to

termni for |igation,

PrOt?}P%Méerff‘é ral. aﬁb‘%&ﬂ) NS USer $4: 3718-”22)4 nljhﬂrﬁfomf rSt@oval of an N-
termfR AL OBy 3l e nos
ermfifal 5 rre{r%])tn ()Sig \a/(gelsgg@ gﬁﬁs :brga qhéeveg IW{; o QC% expressing such
reco@biRAO PAUPEPRIET/ inl 2 Y @&ﬁ&ﬁ%mduces MAP (e g, E. coli or CM89 or
S. cerevisiae), or in vitro by use of purified MAP (e.g., procedure of Miller et al.).

Alternatively, the coding sequences for the polypeptide can be incorporated as a
part of a fusion gene including a nucleotide sequence encoding a different polypeptide.
This type of expression system can be useful under conditions where it is desirable, e.g., to

produce an immunogenic fragment of a PEM-3-like polypeptide. For example, the VP6
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and enzymatic ligation. In another enbodi nent, the

fusion gene can be synthesized by conventional

t echni ques includi ng aut omat ed DNA synt hesi zers.
YA 198Y0EET vel y, PCR anplification of gene fragment scriL2o04o16865
can be carried out using anchor primers which give

rise to conplenentary overhangs between two

consecutive gene fragnments which can 5 subsequently be
castrepfotadn 6 rgfeviarsatan ta: G NBaAnCingRAR | SHE UANEE pfsi&f: for portions of
gﬁéeqﬁan‘%b}% .Cyrrent Protocols_ in Mlecular EI ol ogy, _
PR PURGsURT i fhegponomenis fopy enyinghedorm ofi@airpl particle. The nucleic
adid esphetcys CoyPeRdi 63 SIH tipp.also .. :
m,al?e&g avai | ab|%6?§‘g Ztt%e%-@g%(g;lgrr? dgTJtPi%fi e ':H)%Ee 023@6% to which
angibories apoioyhsapisedies) bavhicotporated irgeh digeh fér@monStFuct which includes

Lally free of, other 10

-herw ubst an
Cﬁ%é&% { Sarorpl‘aoﬁaé?n Sk RS g iTuchERharetginpdo  produce a set of

reasibinint wethsid ElpréRmePsiHa| iking & Rz ;

el uding the B ol LR i Rt PR rotein s par
0 ﬁé’é‘?‘% ailha dlepatitis ﬂ?o@tgfélngLqmltlgyrr gan iaks_oldtat mﬂi\zﬁ.d dﬁ ahis role as well.
Siptfakt i - 0 eptides, which are

i el St B e STt b Brs bt PRI carypi 8 @opion of a PEM:3-
likst tpolypieptidencanid] ubar pgliciss NSapdid ChrofEi@NEar W Brbded P&  enhance
._associ ated w tfh the protein or a particular conplex
IGIHIOEEIAYY ¢S 1Bt Stasnle. M Publication NI 0298049; mad tBvans beeal.,, (1989)
N 3394 pgpti d vie,-an I aci uence

T 00 IR eP FORBRY R T8 IS AR S Glpeest e ol (1992)
J. KEeqliéhdy. as set forth in any of SEQ ID NOS: 2, 4, 6,

8, , 14, 16, 18, 20, 23, 26 and 27. In other
enb(])jg'lenM}l‘f‘Qfle t/hatigss) [ertiste; estava sfor mentidmbased ciminunization can be
utiiedl) Sieteifth de§i 0 % ENYa:1.80% 85% 90%, .95%.
97% 98%  99% g";& ReABEh of deP PR L Dolymelie, s ablaiped tirectly from
orgeagwhamicahsyrdhdsis of the liel}?gdaggﬁf 31?5 %Iﬂeﬁ%a?%hiné,lyﬁne core (see,
, an

for Sgafiblen PoetEchale LR 26T 47 ENend Nanteli o) Pho(1992) J. Immunol

B S Tir TR TR ] S———

PEM 3-1i ke pol ypept
pregerdshlenbasterpiEnell- | i ke  pol ypeptide, for exanple by

mtj i a .tial or conplete PEM 3-1ike | oss of

£ unitt RSBt SbBimEE. arfusioBclens cdingcien sy fication leader sequence,
sucREMa3pdl{-kHispehtsRmid ' cell in :

b b a g ChRAMA S AN i leuteR e o R Bty 3 e desirad
porfign pKie, reegrabinhmg proteim chan edowRRMRatibk of Y SpReskdl @usion protein

iJ L mtigate a phenotype resulting fromthe RNAi. An
by o | hFgmtpaghy Ring mé&%_ﬁnelrtalmesmo righemfiioni leader sequence
-] rtjc .productjon in a ce ]

can et 623 hsbdhehlty fomoyed by ratorest ,Wl@'p?r}t%rﬁgma% inprguide the purified
PEMebtike polPepide30 @5/ 20 HHRRuPET ALl | 177:
I ceréai n. epbodi ﬁe%?s a PEM 3. i’ll;(ggp I'@p@%‘?’%ggg@@h@“'wl and
ankneshttiabnlVAS dF 88 3WDh a

Techniques for making quion genes are well known. Essentially, the joining of

(D

various DNA fragments coding for different polypeptide sequences is performed in

accordance with conventional techniques, employing blunt-ended or stagger-ended termini

for ligation, restriction enzyme digestion to provide for appropriate termini, filling-in of

cohesive ends as appropriate, alkaline phosphatase treatment to avoid undesirable joining,
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viral Gag protein. In additional enbodinents,
PEM 3-1i ke pol ypeptides nay also, or alternatively,
function in ubiquitination in part through the
o of a RING domain. In another aspect, th

“a g@gﬁlt“%%n provi des nethods enpl oyi ng pol ypept i desPCtTH'éﬁ“M’“lﬁ“s
are 5 agonists or antagonists of a PEM 3-1ike

poI ypepti de Variants and fragnents of a PEM3- like
eractive or constitutive

B P, RS gt LSt
corfveMioinl 'té’&nléfﬁr y Hﬁ@ﬂlﬂﬂ SadtbiaReR ebfa\l]?‘ g&#&geﬁ Aﬂglrngtlvely, PCR

functi ons exanpl a trunc orm ack
amplifigasipe ofl e ﬁwagmqntmanebeacamm ognisingegahomeimés acmch give rise to

her e invention relates to t hods
Cor@laﬁlo@tf“ Vgﬁf’ﬁgﬁt F%@@e’ae ‘\’/eaonsf@‘tWFO rBege f flagmeatygivyhich  can
subRigMerdy b&@lﬂéﬁieﬂﬂ@ Bbh&HGte o c?l%@ttlceg% | negﬁ(gly:l‘: (8! fdr%génﬁlfe Current

the subject proteins can be ob screening

Progagolsia d{fqla@émr@@ms erdsn Alugubet ctchl:;émhn‘Wmleytﬂn Sons: 1992)
4. BRS P ggnéésagment of the nucleic acid encoding

In addition, fragnments can be

C hema:;a’ed;eylt hwehi@s alge ehaltsd ﬁ\@nlhﬁ!éh%lét@&%néﬁ/ﬁpﬁﬁhﬁéﬂ fdfis of PEM-
Merrifield solid phase f-Mc

g uch @ﬁ convent i onal
3-like pp ides.c mihaghy ?re pelatesdy fiept, cor g‘.hyrw;s@ substardialljrdfree of, other

. i
oAU et S48 Gl iR b B U R it
con‘fpl@g rehiding dhie prc&émr allthy shestntllvdnfibe Q¥ MhARP  Rbilable methods
fra meniﬁ(f desired_ length. The fragments can be
emplo g &olpte andlmpvntied foregs ob PEMSnikeapolypentides; i whick ae isolated
{
ﬁ'OI'l]tcl ‘ﬁrccfﬂli’eg{ﬁ%g;ﬂgl Elhti%{lfagge?”@% {BQ{?% }xﬂ}’acelthglgxg Dk nis \\Q@lc?xﬁglgﬂp normally

be afssxr(micd wnthothe preteac bf H@aﬁi@l@“ﬂmhﬁ&ldl% tHp@tein. In certain
3- 20 like protein conplex, such as

_embggner I&)(%?EM& I?)dﬁ(l\él‘a[ggmtl d¢s have ag g@r@oggqi sE@ienge that is at least
- 609 RBhtical tVh SbibGcH s%ﬁeéncpé%é’t thlt $n % XP§E&2 1PR0%9%, 4, 6, 8, 10,

such purposes as enhancing therape
12, M,o}ﬁayllgaa@ i 23, 6 argb2 ¥, Toothet ab!bbdﬂmbntﬁ e pol@'pepﬁdé%as an amino

t ytic d
scid Ryt t 1 b on B8R B0, SokeRTo RS guieth o 100%
Idenh@alrtéhﬁla&n% a&1§§§c§ueﬂ@@a§§€tt 'fcwtuL}ﬁ éHIy 61*‘§EQ ID NO§; 2, 4, 6, 8, 10, 12,

nat ur al goccurrlng formof the protein;: are
14, 6oA8i HePedG andcd7.onal equi val ents of the PEM 3- I i ke

Ay S A POEL e it wi
mak®)sedt thOPBM-9-1ike\Hobfeptlid Rmm&ﬁin% é)‘m:e ];%g(rib éeénSGs PEM-3-like

For instance, it is reasonable to
polyp%tdeafvrueg@maleehy mtpgaamgraemmldfor @mpémemwvsi-hke h:tss of function

I [ aI | e W, | ut a
oA, o O PRSI S o P B ot
whichf eraiogervus Q’]ﬂm'ﬂlllﬁé t@:nsﬁa{suﬁéeﬁrﬁhudédrlg‘?/ 20eAli. 3MiNRe introduced

aci (iJ( (i.e. 47 WD 2005/ 001485 PCTQ.2004/ 016865
PEM-3-like "polypeptide will mitigate a phenotype resulting from the RNAi. An
exemplary PEM-3-like loss of function phenotype is a decrease in virus-like particle

production in a cell transfected with a viral vector, optionally an HIV vector.
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conservative nmutations) wll not have a major effect

on the biological activity of the resulting nolecule.
W%or&servat ive replacenents are those that take place

PR fanily of anino acids that are related i ReTaL2004016865

their side chains. Genetically encoded am no acids are

can be divided into four famlies: (1) acidic =

aspartate, glutamate; (2) basic = lysine, arginine, 5

hi SE} {1 Fereain F@)’OTI_OWMSI aﬁmﬁl-;ﬁ]m pelypetaide BE_the' iBVGHHIRE interacts with a
ir30 - proline, en ani ne met hi oni ne,
i ryptg gmwrg%%n'arglg a(i%?loﬂ cﬁ%‘%@a’&lWa?EMfg]l% ipAbypeptides may also, or
aleespatinaby, fenctigh i abThmEnaticy 8 S I ivithh . :
tyrosi ne.. Phenyl glﬂgni ne, try% op %‘%ﬁ dé%dptltvypgglgnrﬂéﬁg}r gomaln.
sonmeth #ether aspectithe Byendomproyvides methodst érﬁplapmgq)o@qjegﬁdes that are
adoRis®d &1 4R34 E.l&)gg he .am no acj.d rgpertoire can be
_ggroyped asgo_ il afgalnpd‘f: Itc/:[hg 1%%5’8?@5?88& gﬁg‘i‘%@@ frggrpents of a PEM-3-
liksepelypeptidpanaehavar ghpperactivebi BoiMittlachfied! P UG RLy, act to
r%]%ggm all. ani ne, valinpe, leucine, isoleucite,’ serine,
P i Tikf RalyRepfilerelremcper fomméngomreoropoiedinadtions b &or example, a
trBlcled Fon$ RRRIBLAL ¥ ' Lhgs ydroxyl..  (4) aro i C

= phenyl al anlgne, gglr%{)%{i%@gﬂtr#l%{}%vﬁﬁaﬁmt@)(t “Zéﬁ?tﬂ@n%}e"t-

as paregiheraspest of theiinesntiond-ela6ds t6 Whdthbdsenfid6NiRE BbRPeptides derived
(see, for exanple

ﬁo@la/;ag ﬁgir}fe&%ﬁﬁ P 3'1@«%’ E()ellgﬂgptw. L Isolgied yrsptidsh portibneefethe subject
st Gan b ey et S T e o

sequence of a 15 po!yp _ _
COWONSigSchirement rafatdie | yuotkst erchd eacodivy 386 HEIYREHAR. In addition,
i ant eptide to produce ‘a

b det t |
B 2o be, ANy ik i edbaidves ke i the art such as

esponse I'n
conMehtlehal M emifiRAEEd)id [ iapt for of
o2, PEM 3- 1 i ke pol y%eﬁ%ﬁ%_grr\?gﬁr&gz B(%gcgl Ersn\sf%ér E(.’rgf.”fan?lﬁ?’ any one of
€t ilfic'i é’éﬁ;qeinﬁ y?afl d)lfbar draltrxby aiilfi_ﬂ&k ﬁntpqiaga?eﬁ&g dgdestqfe_g. length with no
-L1 Ke e I.,de_or anotner proteln
oveld o‘ps{élé VAl Of &é’f%?ir E‘h‘{lg% Fp &verlenping fragmiests of a desired
lengibr e TheGrdghfntsons bEpHARRER Medbiddd§ el PEREAM synthesis) and

¢ readi |y he tested in the sa nmanner .

o8 ;{tgh ;E%ﬂ&%lwf@éﬁlaﬁnfgnggﬁ ohidbenar didion sl Sithér agonists or
t [ nts a -1i ke pol ypeptides for

n él;gge it% a@%eéfilltr%atfgﬁ 0? REPPAPSAPISH comaplgp| qr mgre generally of a PEM-3-

liketprowéatomplexsuansby ﬂlﬁ&ohﬁe&ﬁ,ﬁ%@é@k] y useful for
[ dﬁ@t_i fying potential variant sequences (e.g.,
ho

IDFSP Paratbleate niadifot thenstiudiure ifRIENMGB-like olypeptides for such
25 of screenin

= L | ti.de. The -purpos 18 g
;n;rﬂgol%/%] §SC %I%?lﬁ ag (g%{tlggfeultlf: 5F &)(?;ggﬁqlgpcteggga@ﬁeqaraq@pmyoﬁe.g., ex vivo shelf
ife endngstistandRElpRotboliic BEGH@Atibn MOFD ' !
P .ei%cger agoni sts or an_t%oni st orJ))gmc\r{)ﬂr}g?@\f}g?%?a&ﬁpﬁﬁes’ when
ESIER ks ketaip g dpastend adtivitysofatht matgaliyreccurring form of the protein, are
consS@HRi rial ly-deriv h I can be generated ]
i ch Foha SRR Gng BB ik Chelypepudpndesertbed in more detal
ereftat uBedH nalified pohpeREMs3chi M tide: : :
b Ehﬁt ei as, .when ex_l_y?essed from rgf:aéﬁr(rl‘gi&ﬁafr\?? IB@H(@ by amino acid
SubsEBHan, deletion, o5addiomsed i n gene therapy 30 protocols.
48 For instance, it is reasonable to expect, for example, that an isolated replacement of
a leucine with an isoleucine or valine, an aspartate with a glutamate, a threonine with a

serine, or a similar replacement of an amino acid with a structurally related amino acid (i.e.
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- Pheegakam%%wq,

WO 2005/ 001485 PCT/ L2004/ 016865 Li kew se, nutagenesis
can give rise to honol ogs which have intracell ul ar
hal f-lives dramatically different than the

onding wi Il d-type protein. For exanple, the
WOCZF{SQ?%% protein can be rendered either nore stab{¢d/1h3004/016865

| ess stable to proteolytic degradation or other

cel lular process which result in destruction of, or

ot herwi se ipacti v?tl on of the PEM 3-1ike 5 pol ypept| de
congervatiye putqtions) il mokdiasg ¢ maifT effest ganthe hinlogicabagbde of the

resﬁlﬁﬁg‘mcq&ﬁleb@ Férlvétgv%dteﬁfae%rﬁl%;rttg Fre tﬁg/sl'e%h%ltjhtéf% Efg?ée IWﬁtﬂmF% family of

' evél's by nodul ating fe of
ammnsicaisdhat ararclited tn Heelif sidé élmmxalﬁeget\i@ﬂlwl eéneoddd 4B acids are can
I l.ent. bi C effects and, vvhen art of an
be ‘?‘Hﬁ@‘@ P dow xfoaﬁf@gf‘e g‘ﬂ agidiG T AsPaERIF, § Mtaate; @hbaﬁw & dhtipgarginine,
histiding;e Rl PENbdnt k t
° céfl Fﬁs above, suchnpr ot§l éﬁgﬁ’ﬁé&{ﬁ% #osgirét% F@S&}@I{é iﬁ%nylalamne
methiangtebi tamephaos | aaidc (4)1 Oncleirgedc pobit r ucglycinea mslbmlgzﬁe;d glutamme

i LI AT Y A—

clasgifrREg6intly epai@nmﬁt: QfiiRd a9’ RAGRiAORREbn, %e HAGRM Fe%/-értmre can
in that they are able to interfere wth the abl

be gpupdseascd) paidison aspritals, |@ntampts; (2)diasior ysiay ratgmmn hlstimlme 3)
s net ho the a

oipfof R A, B, SRR 1Rl Bk SfPnsefirgbning it Serine and

. threpnmbe bptidialp| 6gs g@uged ! icphRtbly pﬁﬁ“&?ﬁ%&h}&oﬂlo ng@y e aromatlc =

e, hi ghest horm:tm)gly possi bl e. Such a popul dtion” of
anf Gy amxidensi asparaging, g@iaminepandiie) sulfur -

con%mﬁ'%r——giy?t? a@& me%oﬁ'l?lgo § ,ot;(])];' re%%n%lgegioaggm‘ﬁﬁ? #.Pds etP ult:“d by L.

Stryap P ai. P&berﬂaﬂmcp@&, 1198)1) Qﬁ/héth@r aLhap6 th SRUHIAG Eh@ldaJeﬁuence of a
sel tp create a degenerate set of conbinatori al

POIBEEAI RGNS T fumitonal hegoBETRn, el deieppined by ssesing he

wbilfi B MRAPEA LSRRt Yo bRAEETHER Sy i Jpeigy smilr o the

wildstyby pegitind Borvihétaiicep andh vartdnt dema off £2EM-3-11Q ﬁdl?ﬁb}fﬁﬁie can be
sequences. For instance,

assegﬁth 81tgleale¥ t@n%ﬂhfy o bindggranothesmolispiidm G, another PEM-3-like
poly?@ﬁti/d@ér' &Rttey gr&télﬂaihf&ve@hpvﬂﬁr}ﬁ@ ﬁnc}ﬁoZyﬁegﬁp {ﬁa\ghwh more

degener at pot ent 1 al I ik
thaan weplacemeat hasexl;maﬂsadadaﬁ realifyriai tedtetlind thp ednypephhdes,
lterna%tlv asaset of |ar 25 f.usion
i fyertio 2 contpmplatesiasyetp a of [geaprating setgi combinatorial

muté&ﬁé/ f e -ﬁﬁe :ﬂ%?yﬂgggﬂér YorOfsd? FH %gél ug% oP IR RG5EAN abCwell as

generated fro generate o eot de sequehce.

trungghen roulanisy anda s |espaafallar ukegenfor atlentgfemg paetis nagiatiafequences
ntheS|zer

ed out an .au and
(c-2 RuRBlohpibe e GuttuBneinides fo RERR T Hcpalspeptidc. The purpose
of sRERIRPSIAL RnEENRohAT iR AR b %?ner fae fd}géxaﬂﬁ‘)?e qul\ﬁG like protein
degenerate set of 30 genes isto provi
homefiogs which edn acsfastditbes agunists @5 aptagonisty @rtaltemziasely,edrhmt pOSSEss
novePt activities all together. Combinatorially-derived homologs can be generated which
have a selective potency relative to a naturally occurring PEM-3-like polypeptide. Such
proteins, when expressed from recombinant DNA constructs, can be used in gene therapy

protocols,
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49 WD 2005/ 001485 PCT/ 1L2004/ 016865 potenti al
PEM 3-1i ke sequences. The synthesis of degenerate

oé(i onucleotides is well known in the art (see for
ka 194485 Nar ang, SA (1983) Tetrahedron 39:3; |t akupariL2004/016865
et al., (1981) Reconbi nant DNA, Proc. 3rd O evel and

Synpos. Macronol ecul es, ed. AG Wl ton, Ansterdam
El sevi er pp273-289; Itakura et al., (1984) Annu. Rev.
Bi ochékRwise, s@itazpesis takgivarist tahomolog98fich$al € hf@cellular halflives

1056, . (1983)..Nuclei ¢ Acid Res.
Y gt Sl fecsobe RbiP bR eprpoyRin Far exauple, the altered
priteieche te eatalctidi di)tlhe%o&t( i}gfélg ;%E %IE:S? 'gﬁglee tg}gﬁg%lgﬂé ggg’radation or other

%ﬁﬁ%pl e, Scott et al.,

c rRTQCest which repulbmodestngtivon ofSar 8%waiR0RABRit oRR the\PEM-3-like
- ' 49: 404- 406; irla ef al., .

R TR

toNdtsr PEM23ileQSoteln £98s BHtmodNstingl Pe hall e 31 Me ;ggtein. For instance,

terngtively, .other forns of mutagenesis can
a %‘?‘%ih?&g‘f? G ¥ B t mare tnaignb bioddgitadl mffects. andowhen part of an

in@UEBR! presilth 3ydebk EcdiO ni st .and ) :

ant agorjlpgtS MP%?%%? %@nﬂ@g? gé%t(éfg{"ﬂaoqgﬁae‘f"%lﬁﬁ%&’ _EM'(?ﬁ%lke protemn

leels wisthi thelpells rsednivagsuch ipp@teink Odn 18y tiRirBE&binant nucleic
he |ike uf et al., (1994)

acﬁf%{éﬁai’?’%%g%ge fé%e%%%am@mfset al ., (1994) J.

i ol i3 - B X ' | .
2l R0 65805900 088 k) Rl 6 R0GhgEART e rsn

- coptbmaterial gpproashdashi an astgadists, {nl 808xhel. arBi Mle to 6 Fere with the

: : L t al., (1991) Biochem st
b7 pERE 3o AV el iginaim ecion. . (1080) Ui ence
24414 QB lept&dSthti ' ' t b Saci
I8Binh g bt SR U BREDRR S seqpences or o
pogylation e HBEM-Ralike poakin tRinulogsl fre2ighed prafefbly Moiabd the highest

by saturation

.hoﬁrr%)%c?éf' oeséili)ges‘(z ég:agpnoiiﬂaig%o%‘l?@g@ cancinshe, fozexga)e, homologs

frohy ofERr Mra gpeesd, or (Hea8eLbrofl the &éh?@%ﬂecl\é@tﬂ?;?%ﬁ@ﬁ \differ due to

Mol Biol. 1:11-19); or by random nutagéenesis,
muighion,, M@O@I‘?&ﬁ"d‘ewh spcaydreash position of (ldligeed Klguahces are selected

to &k se j.n Bacterial Genetics, HL . _
0 (A dbpalbl SO BpbBRtoRY Seautncescy b eretamebiembodiment, the
confliiféyialStibaie dé peodudedvBly BhPlof % 3ds i r .

b Scanping mut age%e_si s, Zg pajftoi cauﬁgg%;é})ﬁt%hg%ﬁ of genes encoding a
RGBT RebBEPUdesswhichnepchi include atttleasttd wertivet bP@ofeatial PEM-3-like

seqhdlgnt i fpy ncat e (bioactive) forns of PEM 3-1ike
“Apol .ypep%‘%rﬁggtﬁﬁ%,% et n&%sﬂ? i hligeqneleolides raoln epaymatically
llgate_ldema;r genleGeqiaic€LAich ghA TNEdSYeRSUS St gf“ ot‘éf?ﬂ?'ﬁﬁ}l—%r—ii@é nucleotide
| ibraries made by point nutations an PYincaions,
Sequinges £ cxmigssitiaas drdividual pelypeidesgor Enbtivelyardses set of larger
fusibR5rdE 1, O ViNg a certain property. Such
t e?ﬁ Ao gg gégé, ?d‘f%thﬁg@&l\éplag).

There are many ways by which the library of potential homologs can be generated
from a degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene
sequence can be carried out in an automatic DNA synthesizer, and the synthetic genes then
be ligated into an appropriate gene for expression. The purpose of a degenerate set of

genes 1s to provide, in one mixture, all of the sequences encoding the desired set of
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30 will be generally adaptable for rapid screening of
the gene libraries generated by the 50 WO 2005/001485
PCT/ 1 L2004/ 016865 conbi nat ori al mnut agenesi s of

i ke honol ogs. The nost wi dely used techni ques
W(}Z%MOE’M & eening large gene libraries typically PCT/IL2004/016865

conprises cloning the gene library into replicable
expression vectors, transform ng appropriate cells

W t he resulting library of vectors, and expressing
| por@ﬂtéaqc’%ﬁ% 31';?6 SPRIEngER edhgriyathesis refi deasneratenoligimeileotides is well

ol SER el BeASSupg, NPl G VAT AR 20 ko o 1,

(19§&n Rashrbenapt dﬂNAl; Pma.s 3dbt@letelshd Eagdpoaf N?Iﬁtﬁ‘omolecules ed. AG
ed bel ow are anenab

Wah‘il l ’ﬁ ot t I wh: %3 de%s]gr i 2895 dtakwaeats . (1084 &ﬂélén RCV Biochem.
53: B@G gﬁaﬂwm ra$., @f 9@@%‘&‘1’0@ @831;5%8 &2t %[ egfﬁ%) BWucleic Acid Res.

conbi natori al~ nut agenesi s techni gues.
1147 DuStuchttechnione baverbeen emﬁplayfsi:metha Idngctad saylution of other proteins

(cef RO er SR O gl Soa $5RSer 20aRb6n00 Boenstan. br99) PNAS

USAeM 2410- Y33 SDediidet hlheu@bg selxén&f 2he! &?&%@fc\gfﬁhd 8t 9f, (1990)
partlclesto bi nd ke ‘pol ypept i :
PN&@tE&\e@’? i63 78 63B%n As n’gellagsa[ys Hammumss af223,409, 5,198,346, and
50§6§f§ry of PEM 3-1ike variants can be cloned into the
géne’for a surface nenbrane protein of a bacteri al
CeIAltérhﬂﬁi\V&y @the?| forms\WAr8 &t Esis E’alillch)% ‘i&lh%d 110 generate a
((1991) Bi o/ Technol ogy 9:1370-1371; and Goward et al.
conpbrapdorjal hitmayy; qurswnsﬂq,@M-?ahhe fhibmotags |(boihnagohiss iapd antagonist

Ly A S T W ——

aIarBEMcanhmgenmg@mﬁptahdi the Il @aPTe af 011 9POf Bidchéthisty 33:1565-1572;
func al _honol ogs. Cells can be V|suaIIy i nspect ed

Wang,¢f e&ﬂm@ﬁl@h mh 269369 £46¥ Ralinkritonl 0 § 2958 Geoe 137:109-118;
croi Wl 15ROy 87 O Kb S F. io,

Chefras aﬁmssa-nw:g ehewhidhr af yalga(19bE) ipEIRSSiSEy 250:2083251 6¥38; and

C “B%Leln on t surface of a viral particle. For
u ARcE aln 5F§§)f$¢1%l}?8n2%§0%ih%),s§v§t liwker f ppoRigE mutagenesis

;
R S NS, 03 el B B 1% Rl P B, 12:2004-
265 lseveKnight etfalr, §19823 iSeizace AR B1Ghby eatamfiol emaREnesis (MRyers et al.,

(1968 S5gheg AES 17 Bp RER melatensals et ot 38HuMetmdl Cell Mol Biol
1: 115@30819113¥§htﬂfb?n At BAGEsd %&ﬁ&xh&%@e&?@a??n éegse?ll ﬁgseté h(i/hller et al.,

mbi natori al gene product on<its sur
(199@m Shart ﬂourqaha@ctmat EenstiospGSHILOPResd) Gufid iSprihy Heberi XY and

B N T A A

parti@@lbﬂyflﬂaﬁﬂ@tﬁbﬁﬂdﬁ)rﬁh §&ﬁﬁg,'\4§3anl @ctl\?éqgletﬂodafo‘f Egei'?[ffgfng truncated

often used in pha di spl ay raries
(biogatize)fonme of PEM-3 fhkg\pblypeptldes

A wide range of techniques are known in the art for screening gene products of
combinatorial libraries made by point mutations and truncations, and, for that matter, for
screening cDNA libraries for gene products having a certain property. Such techniques

will be generally adaptable for rapid screening of the gene libraries generated by the
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coat proteins can be used to generate fusion proteins

W t hout disrupting the ultimte 30 packagi ng of the

viral g%rtl cle (Ladner et al., PCT publication WO

HorY Garrard et 51 WO 2005/ 001485 PCT/IL2004/016865 -
PCT/ 1L2004/ 016865 al., PCT publication W 92/09690;

Marks et al., (1992) J. Biol. Chem 267:16007-16010;

Giffiths et al., (1993) EMBO J. 12:725-734; C ackson

cambyyatorial myoMEEne ff RENIER1iB2 RotidBigs. TREInBaY xbﬁl%l}eﬁseélteohmques for
The invention al'so

9:4457- 4461
sértdif % E?ge S@Hﬂ%?si yRicgl ytqq)@%]ggﬁ deninphe geng k@‘ary into replicable

provi

embgspﬁptrdcdﬁ§ tra%si%ﬁﬁir@%@rdﬂha?é%ﬁérgltlg@etr&%ltin%\éltl raréf 233 vectors, and

enerate m nmetics non-
hehrem raaf@nabgglqsoumiam @onlditivals @ Whichh@etection of a desired
eI | ul ar partner. Such

@A r t 0_anoj her
awggg%h%t%eg ﬁ:‘/‘gb’ a8y Offélge bRy vepton coqiggm gengswhose product
weh tecned)rmdmfmesumme aésa saae%e

f.or pi n the determ nantg of gb%ﬁl%&%%ymﬂ?& lﬁlgh through-
p‘ﬁo‘ﬂ?g}a& CREATEN to sercen dpigat mumberp oftdegencpatotsequences created by

conBiR4te841Rng én@y for exanple, binding of
proteins 10 nvo1 Ite\éggllqhgw ral maturation to each

ot hdn. aanlustlrdttu&t enaticelimeieoiCs istre6idihg 285 dls'ﬁﬁhcfgte Qombinatorial gene
pr&ﬁ:}\é eefetg ﬁ?({)tlde whi ch are Tnvol ved
ec?ﬁ%ﬂ’ Nt Ieqt BEetsins zire displayed en plnmlefawe ©fim dell or virus, and

thelsHiRe 1St
polly gféﬂpm@g%rcgeigr %galgﬁggérlngs r;cg & clvg &RM ﬁehkﬁl I}?&YR‘?BU@?]@ detected

in § UB&IRG spy"otRsir instad, émblraﬁﬁbbPEmgufrEEMaﬁaﬂtg K& be cloned into the
@(ﬁjggudgct to.inhibit g blorﬁilca activity. By
Bl oy G f‘&’FmQ?élﬁﬁ?fetel%e b tcalje(he@nes et cal maWO 88/06630;
Futliseetahj (1991FBRET¢H f e {
I 19915 hEGBEAVEIS 70 3% P Godd eﬁg[’ygggﬁ @es 18:136-

14¢§h| ch are involved in"binding to ano
god ﬁ]rﬁ@ﬂﬁn@g mym&mdﬂecﬁ@d @J@ﬂ@fr@l@ i @BinBl dMiffaorescently

d di F
labugﬁsﬁi %g%‘fhe bbrgigt ﬁ’&‘e Pﬁg{%l e 2»% @ggt;ﬂé gt;t ggﬂg‘g foanpotentially

non

funbﬂom henmlag. USHRGaRSRZA
Frei di ngerdgeit al .. in pﬁ‘%@g&& o dng tseygrgﬁeg under a fluorescence

mlog)%qog@yor @here N@rmh@ﬂlblo@ of thSWeN fumkts,Sitphratddeb ¥ @ fluorescence-
azepine (e.g., 20 see Huffinan et

, 1988),
actlb'?t%ﬁ% epti des: Chem stry and Biol ogy, G R l\/arshal (.
ed.In Eﬁ‘ﬁl@\/lfasﬂitbi it ke hﬁfa&i)@g:gn ?lgaé}@&ésé&fz 0}? protein on the

ubsfltute ammlactamrln
Surlpep et aayal mrbekes thoy instancs) ol mgﬁlalﬁeﬁoumféééﬂybteﬁﬁ foreign peptide
seqienel MG E 1eesS Lei ng: Net h rI ands, 1988)

ket 0- net hy|% e e ege% Brfafgs0 (Eﬁ%’ﬁé’ﬂﬁ Phﬁg%lthefebﬁ%ﬁﬁemng two

sxgn.ilﬁcal.’rtla<tbene§ﬂ"t§:mF1rst2Q;n?e%5the:s¥1 a%é’ed&ﬁ
) tides; Str uct ure and Fﬂ}lc ion ( Pf% cee Pnaé:@mé%f Thgfgices at very
IghQ CoBITatnRs; & W;!mb@‘eOfSﬂ’mggszambt s?e@ﬁ@ﬁat@iﬁ{ﬁrﬁ@' S@@Gnd since

rn eptide_  cores (Nagai
e;clm?&ltl?qggﬁée_ﬂe%p?a dhe gom rodugd ogdtscsugﬁacgnf a partlcular
p agem&@)covhrém onSas aftBat trﬁuiﬁz &0 @;)

- a aI cohol s (Cor dojkn et al. ﬁ)“lfg% 19‘1&! chema%lbgpwghﬁed by
anotg&rsr of infection. The group of almost 1dent1cal E. coli filamentous phages M13,
fd, and f1 are most often used in phage display libraries, as either of the phage gIlI or gVIII
coat proteins can be used to generate fusion proteins without disrupting the ultimate

packaging of the viral particle (Ladner et al., PCT publication WO 90/02909; Garrard et
51 |
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Conmun 126: 419; and Dann et al., (1986) Bi ochem
Bi ophys Res Commun 134:71). 30 5. Antibodies and Uses
Thereof 52 WD 2005/001485 PCT/1L2004/ 016865 Anot her

t of the invention pertains to an anti body
“"’gg‘g’@f&f‘. cally reactive with a PEM 3-1ike pol ypepthtd@L2004/016865

For exanpl e, by using i munogens derived from a
PEM 3-1i ke polypeptide, e.g., based on the cDNA

ol P B Ratom NG BRSO MATSs: Radaoss 1o Biglobhem. 267:16007-16010;
| | dj
Griffitas ecql %149?/2%1\4 &y QéaﬁBF‘@ﬁ é‘iHckPgl &t é(Erbgg ) Notuse 3% 1624-628;

Labor at or nual ed. b ow an

andl-&fb@retlal,e(é§92)]1§‘83$)USAA89maﬁml461)such as a nouse,
wi th_ an_i mmunog

hangt er.or. I %bl t ca
For P BRisni pebiies (e reeprp B subichPUBERURcpalypeptides
employanin 8BS off tRE RNt ¥R It %eh&atecrﬁﬂﬁéﬁcg ok éSJegﬁaé b Yo ge?j peptide

~‘an antibody response, or a‘fusion protein escr
agepfsoWhirh areTabdin mireis tinding ofitherauthegtic protsin gemncﬁhérweﬂﬁlaﬁparmﬂ

Sucg:n(fl% ?% { l?rhﬁlgeédlfg & egé'h%g gﬁnjag %reillﬁgr%}aé 1&1‘%\1%8)%{1 rslysetfr:rg are also
partioulatho gssfuic f@Omiapping Ofhe addtsMismtd oke PEMBERL g&ys@[ﬂlde which

be adm nistered I n the presence of adjuvant.

' Partﬁ"r‘f?fﬁ? é%é’r‘ifﬁm‘l?rﬁimh interaciaenschmvolyed nn,nfqrowxamm binding of proteins

PSP RO e BB B R Bt Pene -

llketméypepMmeeh a8 irB0Ived 4 nidleculi SESENitMA dfeaVﬁib§tr£’cfa tprotem can be

anti Qodies. In a preferred enbodi nent, the subjec

determined Gl gised o gansratpREM Spliks p¢lwp¢mﬂe~alnnwgiepe1mdomlmehcs which

P
bmdj% %é%%ﬁgéng Ot%é’t erm Xaﬁ# %ltp gE%P %thgﬁe blgg'flgf SE]TE’ frypibit its
blolaglyaldctlﬁiﬁ;@ BD Mbyﬂg, for eﬁamﬁle $&innihg, mu geneﬂs@ +tolflap the amino

% E I n one enbodi nent, anti bodies are
a"*ds‘ﬁf’ékf‘uz“f’sr of o PEME- ﬁ?rlﬂf@ Bfivasntidsr whick e gnelned larhindmg to another
polyB ypept #)tYdotntﬁﬁw gr%onﬁbeo'ugigg ?IE.I# b3 ge% E;F%grb crt}eﬂ’fmlci fhose residues

mvotimdun rbinding aFor intaace, mﬁnﬂ@dﬁ:ﬂyﬁblﬁ;ﬂd@ﬁﬂé @n&l6fs bPsch redidues can
8, .10, 12, 14, 16, 18, 20,

of SE ,
be ggacraigy v g??nquﬂg@ﬁ’é’ﬂ(@ﬂ éﬁﬁ&ﬁ@éﬂﬁ ettahe imReptistssi Ghemistry and

O bty o Al RN P ARG LEREE BT, kel .

see an@mnn@ dciin Bepfidenic €hemistrgt arfdoBidlogy) GFQ Marshalb: ed?, ESCOM
6, 8, 1 23, 26 and/or 27. In

6, 18, 2
 Publihel L i Netherlaad 118@@?@&@ BANFA A PaRgs ACarsey et al., in

Peptities:N CHRthifFy RAE BRSIBLEI @SR ni
psequence tfwyat is 850}§900/§ %&?Hﬁlgf‘ﬁ 9%38(2@ |dP blisher: | Leiden,

Nethedangs, h?ﬁgﬂd(eabmﬂséqmemdmpmms (Eoehdoni et aB,E@986) N®Fed. Chem.
29: 235 ahd E’Wensbn e? aI Pep]hdes §tructure ang Fu%%ﬁolg ?Px%rc]:géd?rrlgszof the 9th

American Peptide Symposium) Pierce Chemical Co. Rockland, IL, 1985), b-turn dipeptide
cores (Nagai et al., (1985) Tetrahedron Lett 26:647; and Sato et al., (1986) J Chem Soc
Perkin Trans 1:1231), and b-aminoalcohols (Gordon et al., (1985) Biochem Biophys Res
Commun 126:419; and Dann et al., (1986) Biochem Biophys Res Commun 134:71).

5. Antibodies and Uses Thereof

52



10

15

20

25

30

Fol  owi ng i muni zation of an aninmal with an antigenic
preparation of a PEM 3- |ike pol ypepti de,

anti-PEM 3-1i ke antisera can be obtained and, if

V&%@quugat’ss pol ycl onal anti- 30 PEM 3-1i ke anti bodi espcriL2004/016865
isolated fromthe serum To produce nonocl onal

anti bodi es, 53 WD 2005/001485 PCT/11L2004/ 016865

anti body- producing cells (lynphocytes) can be
har véspRgr Aspsat efithe mmentiae deaainsral arﬁﬁkﬁiboﬁy%ﬁ&i@d/ally reactive with a

1R ( tyc cell fusion procedures wth_
P?ﬁﬁr}gﬁ% ,01233,%%1%@@ 1ﬁ ¥ %ﬁm?%iy igHRuReens deréved; feord a PEM-3-like

polyperitdoma.gcebdssd ek LRSI e, \We in.the ..
art, and %ignql ude, fort:exanpélél , tcggé ﬁﬂ%oaééﬂg%peﬂh&e antisera or
mt"\fffﬂﬂ% &Etlle%k¢5g¢aﬁaqu lyladlfébg Igmpéii‘ggyziéol)ﬂls QB?]@rfﬁr 5}(ampée, Antibodies:
A tyr ; - t he hunman
celtl%trﬁ)/ rll\/%'g)nr?rﬁa %déc nﬁarg%w(%gz e @O?gépﬂ,ng(ligbs’) Press: 1988)). A
mpgmahclucly ps Tadayse, 4 habidler o HabYiarERY; ' i ;
fob ect*{ntihgue t&)e ?r oducea1 huefrran rmrllogal onalnﬁglﬁﬂzgggﬁglsan ImUnogenic

tPegi 389855 ENoirdike medypeptidé oo diestiganic Gaapmesnt which is
. Al L . 77-96). id :
cofule S/ ARP o aby AhondBlin, by R R seriend abovo)

s can be screen
Teshnignes foo dowferrinpeinirhinemlehicity @ACE poReiiok Mepti b niucati
Cal]r%rggﬁ'\Atﬁ_ H g}ﬁ-{jgol %{gezgt i de o? t heppr ésen?eﬁtﬁd\%ﬁgﬁgﬁ%gwggatmn fo

nonocl onal * Y5 knayg i g art o immembgenie portion of a PEM-3-
like bepting @H s e n._one.emnbhodi me
aglffip?%eﬁ)r;an PECI\/IEES@IM ?‘Elg&ggéﬂt ﬁlb(l%ﬂdﬁls BEJSS%C&PF iagﬁvﬁv' r gl&l?t progress of

imgungzatiore gen hceimonitonddbyl deyection st ehtehads! HrebaYh MasiQor serum.
24 or

dll\_ﬁﬁ 1. 3.5. 7 9 11, 13, 15, 17, 19, 22,
' St%@:ﬂ € StAegFl Ogﬁ:f I"HEHroasSayss ean bre nagdhwith thp imndiedgemas antigen to

assesic thedlevéls agrmmibsdieher ' 189 b g
. specifically re_act_li ve I%O{ R%Igého ﬂjt%ﬁgirngeﬁgj tzlgtsubJeCt antibodies are
IMPERRLPOrifiR fop ontigenic detesminantsi dfosliREM-CHKe PElyhERASEHE §0nammal,

' 0 . | o1 ' d the f t
e ¢5 IRAACEAERBRNT pr  Belein d4CRofte ami R SEQOID HoRs 2, et 5, 10, 12,

14,di6o Ve, 20023 \Waadrez7ant i bodi es. For exanpl e, F(ab)?2
fragnents can be generated by treating anti body with

pep$i o1 qRkodizsny, mhibpdi¢sirp Apbeifigfent RING Bémain’ 624 ®H domain,
and BrofsbiG el UL L 885 phRr Binpelomantter h o specfi
ore FRR ANkt e IR gt s i padiseqmence that s a

least 80%l iderticalioesh imiRioetcR S tﬁdN 29

12 E:%Sﬁg Sbel can be a radioi g%%yo%esfepﬁ}g.‘ogl:%%@g b%'%’ %6, 8, 10,
, o N ALS g?»p;%ﬁ@deﬁ; ?gn (zjl_}lrmhar@nfbgdimd?r)tz, ad@ntibody is immunoreactive
. - . t. bodi es can, be used, e.g., to

it G4 o RS Rk RAVDERG oBins 384 Teavence i Bi85% 0%, 95%, 983,

99% owdidenitibabio, arpaninoGidl Pedqmed s RECREAGR sHo BEMSs! 2 K€ 6. 8, 10, 12

Pr qiei 1,3tk he, pl asma T
14, 16, 18,720, 23, 26 and/or 27.

Following immunization of an animal with an anfigenic preparation of a PEM-3-

like polypeptide, anti-PEM-3-like antisera can be obtained and, if desired, polyclonal anti-

PEM-3-like antibodies isolated from the serum. To produce monoclonal antibodies,
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menbrane for determ ning whether or not said patient
is infected with a virus such as an RNA virus, or
all owi ng determination of the efficacy of a given

t t reginen for an individual afflicted with
o{ogaﬁatug?%l sorder. In addition, PEM 3-1ike polypeptktd@s2004/016865

are 30 expected to |ocalize, occasionally, to the
rel eased viral particle. Viral particles may be 54 WO
005/ 001485 PCT/1L2004/016865 col | ected and assayed
yimedysing é YSPhecHEm @ hadearpestsdp@pmi adlelmm_zed animal and
fuslsc?\@%} sPdfnd?E_} c' l6911 %L%He ocgc?urg?)(wgi éwn%%s 1%185: %elf% such as

variety o suc
myglogiaoeelisrio bmfdld Ihybniddmzd celB;u chudhstetlhides @ge SRIMMUNS in the art, and
r anti-PEM 3-1] ke_anti bodi es of

. ot appl.icati
merRE: Ef §H "’lFm@Eng??ﬂfl%a itfrhpe Eriginalliofoglaatt by Kohler and
MiBie 19 TR Nfure DY '495”2@‘7 ?[ge %gﬂ%&%%% I%%Bh@_{ﬁé PJcﬁﬁ‘?]hQ Kozbar et

vectors such as gtl1,
al., Nd88%n Qamumlbgjaﬂ‘ 0@33!,04 fl'h), sintlythe, Emﬁmybgd@ﬁdltéﬂlmque to produce

g F B ERa SUBRORS (Rl oF 4 Ho85) HfemAlondicgmibodics and Cancer
Therast, anden BE | Liss W'Ihl: R0 dW—@6§ usi ARbREREET BAIsMQRC be  screened

amno termni consist of 13-gal actdsi dase anm no acid
lm@wfbﬁ@@gllﬁrf@r mdg@nqmob@m;qumsmmmﬁcams repptivd with a mammahan

i 10 Antigenic.,epito 0
PEW&% B'gL’ y"tEe ¢ PrFecntdnypntiog apd %Pfﬁaglo@@bsél%lsolated from
a cuialré Icﬁmbﬁﬁmg RucH BybtidomaOtdlel RAbA @ﬂﬁodlﬁﬁﬁl ﬁlﬂﬁhﬁxﬁﬂi‘? PEM-3-like
cies, can then be detected with anti bodi es,

anti % l%ﬁa%ﬁ@llwré%tmﬂ‘gthﬂ priotaie lcheddsd yf 2 npeleis aqld ﬁmﬁng SEQ ID
r t1¢di Pl at the pproprlate
Nogn?f@ SE?AQ% 1?1 é lg’nfft% Ui l tive phage detected by
t hl'Hleam&a}anahdiﬂ)t kkﬁﬁsﬁﬂldréim1§t11@£€ndefdrt@nihélﬁﬁc Pﬁl@hﬁ%ereof which

Eléate ’gailar the presence of PEM 3-1i ke hono s can
are gis0 JREAHEANY TsRlivVe 3vith enreef the énbjﬁﬁﬂ'léEMa%hhﬁpglypewldeanAntlbodies

an 8 SR SRS U326y SRS Shath o it i

the mWemﬂr de dEetjbed les e ibe whuld £eibbdies. OF orddXaftple (F'(éi:gz fragments
sequences of the invention may be used as query
can bé@@é@f@@d bydedatisg avtghalyasitls pspeil. The GesnBaRKF(ab)y fragment can be
ssProt, BLOCKS, and Pima Il. These databases

treatgg ﬁ‘? seduce ﬂWl@?ﬁr@gPﬁmmﬂu@F anftagmenss. aThel astispdyroddle present
ions.of ho

e, 2R SEBMROPy kPRS2, DBREASRY v i and

hum#hizgd m’&ﬂéculeS&&Rrﬁig gty (6 b PEMI3-Fkdpé ih?t%ﬁ:)de%ow?é @8 at least
36: 290-300: Altschul, S F et al (1990) 5 bl ol
one DR egion of thezstIB@d&sThpp@&;t@sem adimetng the aﬁulmhes the antibody

furtHH'€ X §
ARYEhESHALE AU BOLER B SEURRSEDC S L e o e
radidittetopd, ifporascdns cmﬁpé\ﬁiﬂ bfzyme or enzyme co-factor).
Anti-PEM-3-like antibodies can be used, e.g., to monitor PEM-3-like polypeptide

levels in an individual, particularly the presence of PEM-3-like protein at the plasma

membrane for determining whether or not said patient is infected with a virus such as an

- RNA virus, or allowing determination of the efficacy of a given treatment regimen for an

individual afflicted with such a disorder. In addition, PEM-3-like polypeptides are

expected to localize, occasionally, to the released viral particle. Viral particles may be
54
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especially useful in determ ning exact matches or in

i denti fying honol ogs whi ch maybe of prokaryotic

(bacterial) or eukaryotic (animal, fungal or plant)

vay 1ofH/d01486X her al gorithnms such as the one descri beg.i

Smith, R F. and T. F. Smith (1992; Protein FedRannaoreses

Engi neering 5:35 30 51), incorporated herein by

ref erence, can be used when dealing with prinmary

CSRRMRNGR o582 cYRrA A PLLTRo s Rtese

_E_atter ns_agﬁesepoﬁggéeggé(fér%c ﬁ@l i EBQWBFRt?‘%S.ThRsle"eI of PEM-3-

lige pelypeilicimayt bi meaqupbd tpd vaiety S GARHIE 2Ppes RBVIE ad, §BOENSuple, cells
i des and no nore than 12%

t | 4 |
an %r:ﬁnlbé’gﬁgggggs‘?%%éﬁg fodsamplesor ded rather than A C

G ORndther 8icH D 1PT i | ip Karlin .. . .
o A er SN SRPOERE MR A SRR G tal el hfintion is in the
ypEnglagistipsremmey he cBINA Hibradsecanaacted gArexpAssiBAGIRSs such as

RIS oREIUSIES A . el abee Selenct 0%
inferteddin B d:oh@ctﬁ%ﬁ@ih% fPathy ahf Q?ﬁnﬁﬁ&ﬁ,.h%i %i“ahﬁ& ﬁﬁdnslg%teins. For
of significance.

. the user-sel ected threshold
Ingiapgees bl yill produen fusicsipdoteins s6tosabmid- Anihoconsist of B-galactosidase

I [ 15, for tides.. .10 7. Trsyenic .
anffl| S84 | SenRE 2 Bh el KBk dfiming, Sovsiss Of o toreizn polypeptide.
Antigesitt bpitopies aif U SEMII3ARES ¥ - hia i ' ;

ex resslmapf het er ol ogous P%E/{@??t?d%é géhg’f’&? SPRictogto£ A particular
Pf%‘FE’f U Shen RArtgeLiAmA sPERIspediey canéiea huf datemedwithamtibodies, as,

B e T S P -,

t he endogeno
anirENI-3ohikee afititiddéest | Bositived phaRl deté ARE By hist 4382y2Bid®en be isolated
rd the_15 invention features an ani'mal nodel

Accordi.ngly,
fr, & infetfed Hlatg T, the PressacepbbaMrddike homelagsaas gendetected and
-fRsHTBEmaN! i |, s. . Lat, .
clOBRT AT ARl o Gl BRSO RS CreflRHE spliF verants) from

hupansat e. Wt hout being bound to theory, it is proposed
that such an animal may be susceptible to infection
with envelop viruses, retroid virus and RNA virus such
6. as  HOMJIOMSSRARsOY ; | i Lusesc and
filOVIfUSS._ Of df gt v, d RUEE SBQEREES: 20
ani #h¢ nwalgotids e amdnm acidedeqheribl BRItheafehtis® nvdyusy vk as query

rogdression, of di seases caused by such viruses.
seaf{piEp ARTIRHIabasss R s 4misank.coiskroL JBQCKSs and Bisndl. These
datithseESrAH GRADSIP ident®ed 480 %ﬁotﬁfégasﬁﬂﬁq%gf gqeaﬂ %ﬁ%l]?te%earched for

cr eate a t ransgeﬁnl C ani rral carryin . .
regipan of homelagyvéstnilarity) hising iIBIDA SBUSkidh kiande 0B 8siY ToegleA lignment

L. 9t her, . R [ Retroid viruses include
Scafdy PSR S HRE3) 1itGol xah ab 2o Ausauil $181 b (1990) I Mol
Bioijgls)_ubgqg}gs such as Ebola 25 virus. As a result of the
i ntroduction of nmultiple human transgenes, the
~ tr aBEASHI prodnpesablignmenth exfobeth aushepite kg iRikekéiai fequences to

viral infecti.on and therefore provide an useful aninma
determirie sequence s1m?lar1ty. hecause of theplocal nature of the alignments, BLAST is

especially useful in determining exact matches or in identifying homologs which may be of
prokaryotic (bacterial) or eukaryotic (animal, fungal or plant) origin. Other algorithms
such as the one described in Smith, R. F. and T. F. Smith (1992; Protein Engineering 5:35-

51), incorporated herein by reference, can be used when dealing with primary sequence
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nodel to study these viral infection. In a preferred
enbodi nent, the transgenic animal carryi ng human PEM 3
-li ke gene is useful as a basis to introduce other

wdls nes involved in H'V infection, such as 56 WO
20%@?8%%485 PCT/ 1 L2004/ 016865 Cyclin Ti, CD34, COR/IL2004/616865
and fusin (CRCX4). In a further enbodi nent, the

addi tional human transgene is a gene involved in a
I s associated with Al DS

I sease or condition that ] ]
P at?eép B Wﬁ%‘ﬁaﬂé ALYAHre aammsunltiss. Sy disptasedda dhieapplicatibe, Jequences
haveUlehatB o AR BRIt 4TBY f Lmal ,godel - f .
y st udgti ng Hi ?/ﬁéitnf ect i%é’ﬁ?“f\ 'Waﬁlg%r]éﬁ tlg%) 8?%5@%3365 (where N is

recislgd rgherhan ASCAGoOHE):. aspect of the present invention
conpri sed of

cel T2 BT PP G bran detaii on Koohn andhalisamhpog arkrooat Acad Sc

cel

90:583-Py afd hcdrpyadi RéteNHy ﬂ@@r&ﬁegéﬁ@gtﬁ?%&é%%t%g%ﬁheep A2 query

optionally) express an exogenous
seqpeReegnd an%qt@)a@@ S¢anenee, thevalnaterthe stAtiftEddl Sighificance of any matches
pe form of the

de th i1 d:t
foubd. SRR S ofiBe RieBnantiolit Bhichl B e neruglopted sthreshold of

i pr 0_ el n, can-enc ! .
sigrificinsenBefaablytthe/tiesho s s&\aeno-zstfomcléo%d&ea&eae%ﬁ 3 Septides.

to express the heterol ogous PEM 3-11 ke transgen
conditionally such that either the timng or the

7. | evEhn QbnicENiRiald K8 (960§, EXRF €SSi on can be regul at ed.
Suc condi Tl can be provided using

prokaryotic pronoter sequences which require
Anoghaslagpagof the prehtom featiredreariigiit hoABAHSn %ﬁﬂiﬁ@ﬁﬁ%hieapmss a
heteorlder ﬁé&ajgi%at e expression of the PEM3 -like
traRgGeme!- NG prefstestsl ¥ adumea REM-Tbke popoddiagresent
invenfian Sma/ek WiAdH LhSiePLPEEI NS, Al e Ghpen, i
Ok A Bl 14 BB PR B b P Plof e bifma o genes
disrgnted i atileagt eniesufitke tigac of tell-Bpps 656Gk ARirgAN ARBordingly, the
. at ed for exanple, by inserting a tissue
invefF FANGE: an atiza PG G infaclian. s onn cwlndimsst, fhé wensgenic
non-hlian bhidSOR Hnafily | enoys ,PEM 3-| | ke
aene pronot er or aalp%fr&?gg%%%&g?,:%ﬁ?&c 59 ’S}"gﬁf’gggncat’ cow, or
non

AN prigatee r'Wghoutdteang tandd oo theohaae propesdd thatduSVh Shimal
M.V) pronoter

> ri.-ne. 2Q.1 eukem a virus \

may BeADicBRTH e I e ion i e OpafiRpsess Bt s anddRi devirus such as
varicas irhetds virisak, 10t WnRsD heS BildPidsds' en&8odathels 8iPL 8L o on;

._can be generated using brai nMgépsém i c%ng%%ﬂr(%o ’s?u‘(he%.l ansgenic
ammrﬂ/‘é'{ay fﬁ?ﬂ?ﬁﬁ% & upafolk %illpal(mBR)NF llfo mddyrdteqrrogﬁebuﬁon of diseases caused by

[ rotein - romoter, the

such WL ARBRAvoR SUcHiah hiigilion e Siv ohst whasia dntroduce one or
morevabaHuBERRI tranPERBIS Creaftth HE ; e ]
) %Cgrm_tgr,_ seeg So 25 rqus.s- Peg %?ﬁgfﬁlagﬁﬁ?%kgﬁ}ug@eg}%ﬁm genes
involyedin infestion causad hy astraid virusearr pthey RIBA sirtseef Riotrbid winées
: . t he.,ability. of a potential anti-H YV
incluP Rt AN GORP BNA Yirdies fadiide HloviRuses Such as Bboa
virus. As aresult of the introduction of multiple human transgenes, the transgenic animal

may become susceptible to certain viral infection and therefore provide an useful animal

model to study these viral infection.

In a preferred embodiment, the transgenic animal carrying human PEM-3-like gene
is useful as a basis to introduce other human genes involved in HIV infection, such as
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O her target cells for which specific pronoters can be

used are, for exanple, macrophages, 57 WO 2005/001485

PCT/ 1 L2004/ 016865 T cells and B cells. Qher tissue
wopewiobisgs pronoters are well-known in the art, See periricosniesss

e.g., R Jaenisch, Science, 240, 1468 (1988).

Non- human transgeni ¢ ani mals containing an inducible

PEM 3-1i ke transgene can be generated using inducible
Cyé tTny4,eters a ' ' [ ) ot

L oh B are g s CCRCE) Th PHHIRE Y Bo SERAR U dadicional

W%@@@E@W Brasse inyelvednn & Idmeadmeoxi aontitioh ¢ieht igaskdgsied with AIDS
a conpaoun

n sterln to.the ani
(e%: %ﬁkﬁeﬁcé eénle LK. SiEx IRl nguql?é’é'\fﬂ}mﬂ@t%klie an useful
anfmel thedel [fbﬂ‘ft&cﬂ)ﬁﬁgj HINVdhetd:t; ATV S0 CRIRN diSBSe @evelopment
t et racycl | ne i nducible transcri pti onal activator
(U. S @g} . 5 654, 168 i ssued Aug. 5, 1997 to Bujard
and A@8EEE AsReRtoTthapresent inygytion Ces@rmnsgguremimals which are

coﬁﬁmsé@@ﬁ cdiR (BRinaf %111%5 %&lfhulh ((:]p;]ngalh geha lﬁ)g t]%c{;%ﬁyggmvgntwn and

animal |ines can

WlHPlil pesifer abiaz\(ﬂmgh anrxaﬁy}iéﬂﬂeSS%Chbeﬁtdhs GENBHIlRtprb®ASHh one or
rom

| t | t f d
el RRREREiaLnE detfling femecno priercoss ngo%imm foren of the
pré&@6inaby ¢iher@bde BadloRMcrdot NS vodil 4d m&%?egns%w Cérie(r)ver, it may

the sel ected transgene i ncorpora

havi n
e&éﬁb‘wgﬂ topgxipnesk EheflwterolopaisP Bll- 2 digs tansgehb eﬁndiu@iaﬁgtsadm that
I cells) 15 for generatin
G i Cor LSBT E5he et gt "G
condifivm®i ek@lesﬁgm E&ElSe ;ﬁaeﬂaed aﬁn%s aﬁ%ot@ oafSﬁlo{ﬁilgﬁ;u%Lé’Js'vﬂﬁch

(W1 mngton, Mass. Taconi c
TequE [Phpkar Eﬁ?%i@f@@lr@éwbeylmultmmWessed innkdgr. to Egdiétateasx pression
tab e ani mal s by flushing
of e l%&[ﬁgeﬁgg F%IE XCIE?E ,al% P{O@&%ﬁﬁs(}a&gégwgtﬁsx)wg franis-activating
prolldaﬁ'otlE’@i'otehsi@ aré5g14819m7[4% P&S%d4"_89§ 088, 1996 to Hammer
and 20 Taurog; U S. Pat. . 5,625,125 issued on Apr.
2 1997 to Bennett et al.; Gor don et al., 1980, Proc.
reovEp dgansgenic apomly pxiibRingbeue sEmifio ax@eRimtdéa, be generated,

for l\gﬁﬁplesﬁy a%% ﬂ%]a %,%34 C%g%lgt%rﬁeggle,ggtsu 4an8e7 arllgelr into the
trarﬁg&wl Eﬁﬂexzﬂliplstﬂhe Wdo@hoﬁé PEM-38%e éene‘}fromoter or a portion thereof

eprodugl on, 39:511 or PCT application
can W@é@@o @mﬁ@%léyorwphmwaa £, eCMV or a Moloney murine

leulRnSh %R0 Vs ‘mﬁ' I ubj ect ed to 25 hornonal
congl tll%o S Leffe8 %@aﬁd/oﬁ super ovul ation prior
to obtaining the eggs. Mny techni ques can be used to

| nt Abcmetvéinemheman traggetic AHifals MHCOAF R Press BV, transgenes in
mb”c'“d'{}%'” Vi rofertlllzatlon u3|n? sperm as a
© QL P} DOECISRYEE KNG biapspecHisanramotase [ag.cthygim basic protein (MBP)

prmtnb%i‘ Sfil@;il’eurrcr)]%é%g?ng}pg%@%#gmﬂ)mﬂotér, %he gdnaggtll‘(l)pié-Zéleasing hormone
promoter the vasopressin promoter and the neuron-specific enolase promoter, see So
Forss-Petter et al., Neuron, 5, 187, (1990). Such animals can provide a useful in vivo
model to evaluate the ability of a potential anti-HIV drug to cross the blood-brain barrier.

Other target cells for which specific promoters can be used are, for example, macrophages,
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58 WD 2005/001485 PCT/1L2004/ 016865 gene targeting
(Thonpson et al., 1989, Cell 56: 313-321),
el ectroporation (Lo, 1983, Mol. Cell. Biol. 3:
wWORBHRIIS14), transfection, or retrovirus nedi at ed geine2004/016865
transfer (Van der Putten et al., 1985, Proc. Natl.
Acad. Sci. USA 82: 6148-6152). For a review of such
t echni ques, see Gordon (1989), Transgenic Aninals,
T detl‘si land Re ¢ell VD Mbr tidshs: sﬂ;géﬁﬁg%%mgte@(ﬁr%p&eﬁ ﬁﬁown in the art, see e.g.,
er m nedi at ed ne transfer, eggs should
RJF‘ 1g6hy Poigpcs, ﬁ4og6ﬁ§l(l]r&&800n with (before, durl ng or
after) other transgene transfer techniques.
pre
Phe Pinghan Fingegiq Himef tark it dths R f‘%\ébf B tasgene can
be mmtﬁbuﬂlagunducﬂﬂd rd‘.gulatmwﬂtamenﬁ‘s gelol, IthatalldtRidnein promoter), which
t ransgene contai ni ng eggs can

e ST P PEY B s B8 e Grmasteion n dbgand Bitated in these
anuﬁhﬁ%yt fnBRterfn@Sh the MRLAEL c%ﬁir‘ﬂgﬂhf]? ghéégﬁfnggceg t#tehég{gressxon (e.g.,

t echni ques. Pseudopr egnant

heayy rm@tﬁlé}rpAeothbly ppéfexcechgndi@itde Yatenolcdmbeisal & tahdyelific-inducible
n cages W

tran b, GRS 08 Jal Yicadoduodoisusds ete Snadbbie Bujard and

Gosger MdU. 5. PARINGS 5350,208 @88 1f1092, Fenmal es
who have mated with vasectom zéd @%Wﬁuj&%&é&%&?d asi de

unt|I the tinme of transfer. 15 Recipient fenales can
e By gensralnittagegenic. gnimal shingg @ﬂ?ﬁeag}ﬂaumsd Hy(ﬁaiubrai)ng transgenic

amr%%§ hg?hg Elgmé&}é‘% %ﬁé\lﬂ%@f EFEIPE'\EFZ t)}eas onqjtﬁaitqsg?@r S§ ectmg at least one

fourniee §roam these aintals arhbrevdiflg e SHulBéCd: PUAER establish at least one
procedure involving the "peeling" away of the bursa
hnerﬁg“ﬁma@l% Aniopals having the pelerted tensgene jimmotpdatedtintpoheir genome.

Che FRrase PRSI e Ml i [ AcemBhalt Jom oot

for gqrmrmgltmnb@mcdaﬂmﬂsl @l belﬁmﬂh@d fibdh sthndatd EdnfoeRMItDErces such
nates. For generating transgenic

it
as (glﬂﬁ nouiah?féwgﬁ 6Wikningtom Mass.p Tasewic&Ggrmantown, N.Y.), Harlan

S EY qq enbr yom c stemcells, a
P actal C appr J%hgrﬂdgi Rober t son, (I RL Press

1987) or in Potter et aI Pr oc Nat | . Acad Sci. USA
81 Eggd 6dn pe 9Bthinedt fioem tseitabble nginals, oM b fRkking from the oviduct or

using e PRBRT HESHBAL R 05 Fab A\ ety 1925 cmd FR015. 1996 1o Hammer and
TauloBRUSSILONbT 86251 AR5 B9lpr. J0YYRT MM S 83880 et o,

bred, inbred, crdssbre O pro
198Q; dAron Matl. oA cagh |Snallé3mf77tm0fmsgsmbrddmv&nkmcnﬂle 1881 [r8kience 214:

S enerated b
24 DR O del T M e RE PR Ry HEaggex @B Carfipmpes U.S. Pat. No.
5,608/131s Aembtforit)ielMl. Q0ER)A. otReproduction, 39:511 or PCT application No.
PCT/FR93/00598 (WO 94/00568) by Mehtali et al. Preferably, the female is subjected to

hormonal conditions effective to promote superovulation prior to obtaining the eggs.

Many techniques can be used to introduce DNA into an egg or other nucleated
cell, including in vitro fertilization using sperm as a carrier of exogenous DNA ("sperm-

mediated gene transfer”, e.g., Lavitrano et al., 1989, Cell 57: 717-723), microinjection,
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WD 2005/ 001485 PCT/ L2004/ 016865 transgenic ani mal,

whi ch expresses human CD4), as well as by introducing

WwoHdobd transgenes into an egg or enbryonic cell as
obd/ Bl s PCT/IL2004/016865

descri bed above. Furthernore, enbryos from
A-transgeni c animals can be stored as frozen enbryos,

whi ch are thawed and inplanted into pseudo-pregnant
et al.

j neede See e.g.,_ Hirabayashi
g?%%%eﬁg’@fﬂwm q&’gz T5h CRHPOARIaT2 ) Stegjroperakiem (Lo, 1983, Mol.
CebbBiciu 3438024 8)4), The, NS FMSAL i des for

transgeni c_ani rral)s tt hg{%fgilf,r@r H?e/ trgﬁg%(g%tggig?%gltfamfer (Van der
Ppiten £t gle| 1985, RsoaaNatl. abcadniSeal §SAhS: G1IgF4)] SoheFor a review of such

e [ ot all cells, i.e., nosaic
EhARSHE e QoI Y, Rifhsiinis Rnigita dataRer: seigh el 15:171229.
t r ans gemepor for NspedmdadiaRdd gende@shskg, d sfu?lﬁﬁi ®YE fertilized in
il or tail to tail or as i pl'e copl es.

o) nr%,ﬁad t.&:@

OfgPnFHEn & arey) dusingr @safieshotber riwsgenansydearctedaigee, A preferred
gab ; . . n [ 1. known. to thgse

D o fertMie iR e 1o BBl JermdiE e s e Powever, eges

cap@tsotherfartBized by iimvisiot fertilizytion echmighe of NMRNA

anal ysis, Western bl ot anal ysis, inmunohistochenm stry,
In a further

and anal ysi s of protein expression.
as pe@ﬁ%ﬁﬁl{e tﬁaﬁg%eﬂfi GRAYEE Fegs cap ihaudariransfomed toepsesdopregnant
an(oalk 24150 Bgmad "kt =) Llce & ma referential l
a human PEM 3-1i kéﬁ?‘?ﬂhﬁté‘?ﬁ”‘é‘?g Fg‘?igg%gﬁ%@g?eﬁﬂéq“e%ﬁﬁgsﬁﬁﬁlopmgnam
anypglp canebey 9]?tamdafgir @_xmaglle,f oy plgei;t]lgl 40280 d4y ol feRER: @fmals, which are
obt ai ned fromthe transgenic aninal.
o TrQ gl%a%@e"r‘{?%&s"ge e 1B CRRTS "%‘“b'rﬂ?] lq mplepersg.¢ H3peptomizaddnales. The next
mdroinge fanglee, areNchBed &6' ele) ayjSa ansgeni c .
ermcells. on the ot her ﬁgg?l%ﬂ gg%%be us%é i‘ﬁlgo THelie mated with
Vl%’é??@?‘é?q gles greheld esile uptildbetime ofsradeer i bed above. 20
The invention further provides methods for identifying
(sc B termning the safety and/or
(ereentamoflicl iy LOShSL M0 00U SR BP0 O 0ot o) s
glydPe(D-Udaf)ulLHIRH Kth@akiidy %ﬁé@ﬁ@rﬂfcglvéﬂ.t,% ioh SMo. Alternatively, a
deve] opnent of di seases or conditi ons, ich are ’
UIIAAeTE R cgancy cap bfachisvedblly @ briof swizical piocbdut imwldigg the "peeling”
BP)ihe | ddj t | the assays are  useful for further
:rwé}rrpr 53? ryg r‘l%ngive\:/liwIi bgn G OVitP% g‘idﬁ’ff&%&eﬁ% dnjpctegyembryos can then be
anstrtiedytorthe tdfeuteriaé hogt b the RFuddbiins! b hdsoeni
¢ stﬁnbi l i t'é? and/.or actjivity ean.d/ or toﬁli g@t%%ﬁﬁ&gagg}lf if%uﬁlders can
YPicglly, b it m@ieéeim@emely rat vbirtho fass diis, ertdogerioud nEg@nngites. For
ankipal %L%HI&S ve n used in in vivo assays to,
geni delﬁgitlfscl)r/lE I'r a?‘lu}lfnazsr g%@u?rﬁ%é'f)mﬁoﬁter’éfg | &€ et&eTﬁ'ﬁ’ioﬁﬁllcglomas and
cmizgonibesterh Gell) ﬁﬂ%ﬁ@ﬁ%%ﬁaegéd._@oﬁ‘ﬁ@o%@é&g HRE%HB& 1987) or in
Pot%ss?éi;f Ocl derllt I fy conmpounds whi ch reduce or" | n|:]I It _
hy g ‘-oNaEhécv@qi-r ael. [US 81, 7161 (1984), the teachings of which are

incorporated herein by reference.

Founders that express the gene can then bred to establish a transgenic line,
Accordingly, founder animals can be bred, inbred, crossbred or outbred to produce

colonies of animals of the present invention. Animals comprising multiple transgenes can

‘be generated by crossing different founder animals (e.g., an HIV transgenic animal and a
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cycle, e.g., expression of one or nore viral genes,

activity of one or nore viral proteins, glycosylation
wdooRpGsLr More viral proteins, processing of one or

nore V|ral proteins, viral replication, asseanyP@H“JmNmM&S

virions, and/or budding of infectious virions. 5 In an

exenplary enbodi nent, the assay conprises

(o 24 ni sterfen\%la test conpound to a transgenic aninal
AECRIA ANRY iGh $xpressesefumpe R4 iasuwell nasl bigli ingoducing multiple

tra YRdsQRioVAH HSESy emb i LHSES cr% y%)l LeSpd dg%})%e{rswgryos from

vi ruses, and aring a p eno
wsmw pwinzals ven be sa)rtd anigedi emdRiosRvhidal 4B tﬂaﬁﬁecﬂﬁd implanted
For exanmple, where the

d the test
i EERUY Bfeni oty %wounﬁ‘?ﬂ (Y9 phBirebayssle Gbr(d8IDikp Anim
46:1a 1the Alleala(rmbz#)qma&én%bm&m éhﬁs rel ated conpl ex
es

(ARC), cataracts, inflamatory ions in the central
nervous systen1(cmh0, a mld kidney sclerotic |esion,
r Bhegpesent E‘éﬂel?hon pwideador tp:mlsgenm: anigaisthhi ¢arsy the transgene in all

S S sarcoma or cacheX|a
the’-’?ﬁé‘%?f BBl 80 i S AB T Shsnt t FO Ralogells, .., mosaic
animals c it Ilike ﬁﬁb@hﬁé e

PCT/ usgﬁ?%ozc (\VW097/ Vil a@%y xhﬁ%@ne pr aé’élgmané head to
head fandpmgy oy head ta @i os jaibiogas onas mmRIpimmpunsypes are

further described in Leonard et al. (1988) Science
24 t
o s 0L SIS TRP BT rhn B S Yt Nl means

welbkrivodi toshose skiikedpih elnoiry Neh- EﬁﬂgﬁﬂaﬁlﬂQQn&HH@ﬂortﬂém blot, in situ
rati o of I s versus CD8+

hybitglionSi o A inayive B e ik nsalawisviebunsbistoseimistry, and FACS

an &§B§ﬁﬁ%&ﬁe ©&iomnal ysis of |ynph nodes indicate that
aItslhe nunber g¢ CD%,+ T cells 20 decreases and the nunber

of CD8+ T cells increases. Numbers of CD4+ and CD8+ T
celln @ furthar pspegtt the nnmﬂzpnffeatuﬁ@samﬂ um&y ahﬁﬁdlf&% containing a
d,

no Iuorescen e an w cyt onet as describe
PENL ST it Geies B egetally aE wtaeﬁwranmepe Hor cxample, the

anmilifDQBI‘DYé/ g' SomBRE¢EN of - ggn% Qa%gtdrrb e)%e)é(lg Q0 ed from the

| evel an HV gen
transggnicigainsd| Eranegenic smnathlece@is onpelt tinsd &dn Bgudd, ﬁﬁfgaxaﬁgle in drug

[ MRNA, MRNA, t at
sl i Al Bl o B b soprsing

transgemit @rdpeffhsiRs&fledGhede.f rom the group consisting of
Pr55 Gag and fragnents thereof (pl7 MA, p24 CA, p7 NC

p9, p6, and p2), Pr160 Gag-Pro-Pol, and fragnents
th@h*’eo‘fﬂ"?fﬁ@@ Hrethess prmde:Sp@ﬁet]ﬁﬁds &2 1tlé«1l)t1fyﬁ1%3 (sd{bénmg) or for

s 48, T A 5 P, o 5 i o e
useﬁﬂ’(fdi/ trda2i0Q 4 A/ &ﬁ&/enﬂﬁﬁ iva ml&gneﬁ?@f B&Lase2Bf c@ndlig(n}éo Yhich are

J]g | evel of any of t roterns can
caused by, or contributed to by viral infection (e.g., AIDS) In addition the assays are

useful for further improving known anti-viral compounds, e.g, by modifying their structure

to increase their stability and/or activity and/or toxicity.

In addition to providing cells for in vitro assays, the transgenic animals themselves

can be used in in vivo assays to identify viral therapeutics. For example, the animals can be
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determined in cells froma tissue sanple, such as a .
skin biopsy, as described in, e.g., PCI/US97/11202
w94 42373) by Gllo et al. Quantitation of HV nRNA
and protein is further described el sewhere herei nPEHH 2004/016865
alsoin, e.g., Dickie et al. (1996) AIDS Res. Human 5
Retroviruses 12:1103. In a preferred enbodi nent, the

n the surface of PBMC is determ ned.

qu.ﬁiVFnl Sof gtgléo & € s
i S TSR HIHEY cmpquady phich teduaene inkibitpingsphase gf the viral life
, .81 Edsibiy ained fromthe ) ,
e B o opemar VR e iy pf 8 pbaue vl protins,
glvegwilation ofgme osmare ikl pastding lpescesding bEonSe MBFAAEL Yroteins, viral
rdplis e, of . L ey ani rrzl. This can be determ ned, e.g., by
et arnr ni hgoPeVer S8 YB19Banstd 5t adudding aef vlin?%sﬁ)lom virions.
vi r aln hiwagkngslageastdddne! - e] wel.l as in
PCT/ US97/ ﬁ%z (W097/ 49%%1?@%\%}%@2?‘%{‘%{* %éiﬁ’?‘,“@%ﬂ@% a,fgSt compound
fop} UgBigerin Himgl pDiheaimventéon infettedimdtthe vinb &OLMRE Gnvelop viruses,
D [ I pdi HV infection or AIDS | .
R 0 i SRR ! P O 00 DS, hange it
angyebkilatbs ®ughraasgenic Gnind!-Bhidh thad Mot rediiidhe £RUSsmpound. For
effz\cacg of ., a conpound as an anti-H'V therapeutic can’
SRR K ¥ ?@&h%anE‘I‘lSlﬁ infected syith UV, tthe phedotypicochamize can be the
neHoMAdng! r of se cytokines. A .
vaccine é%%@? aellgl%éte %Oy%élaﬁi(ﬁﬁ@ef’?t oS {f&g(m‘gﬁ!{prygg:ﬁmns in the

cepigalanaryeussysteinc (GNVBA noild kikey | sONRM RSon,The éi%ﬂrg?égir?tn, such as

pt i gnal be boosted with the sanme or a
psfiflc ggmat chipafemanc ilesiente Kapasis sersdnwi erhcaghwinghe effect of a
coﬁip@timﬁ%n"ihfﬁbitm?opfﬁgk}ﬁts' Medhia %H@lﬁ c%@%@t Ig’ﬁcelélgsagﬁc{escribed, e.g., in

vira roteins 1s

expr essi on of U _
P%ESW/E’, 120@¥ 003149873 ¥ty Ghiko ackli Thest had bﬂ&@r-ﬁ@vl Elated&ymptoms or

acchne. decrease in the anount of vira
ph%‘g’r%{“?e\éaé%h’ﬁ&‘a’b@‘é%ﬂb in, L qonprdest g}. £L9R8) Scienpd 242:hefi T at e
that the test vaccine is efficient in reducing or
i nhillbdidthe evibodimit ' : r .expression. The. :
anmount_ of zfntj bonéy ’8?‘53’3%‘263”%‘3%? %@e&sﬁlre?% Y Hgﬁﬁggﬁgﬁé‘@s particles.
In yef angther gmbetlimecnsrthe phenatapicalhangdie HEhemBENSECDA+ T cells of the

ac 1hG-t. o, et hod no [n the art and provides a
atBGEBURGT LT R C: )ﬁgellﬁnh}rﬁﬁé inferteg hymanpas well as in HIV

Ive |1

trapgenic ouloa] aBdly4ig F: 1yZRhCabd ! Ryt . C

ani mal s of thg i nverlﬁ%iﬂjon cae;S n[(eipdeaset gl%ltité%g%%%ﬁr&ﬁ ERAg T cells

deczgages andiibe pambercef €08 e 3t adlsiisdreases. INUMBES of ED4+ and CD8+ T cells
i nes can be established

BRIRESind rtalized cel] |
A om % em%dlp\‘/{g? gxwﬁFg%gﬁéWElWWﬂ%e%%r angeflowreytometry, as

des@ibeel a.ggtin Shntoﬁoléigz.zesupﬁg. WO 2005/001485
PCT/ 1 L2004/ 016865 patol ogy 25: 1192. Cell lines from
types of cells can be established according to

?nteth /gﬁﬂ?atkw phenetypicashangd, e myecimapt ihte eflpassiay level of an HIV
gcniE %1%1%?? gxgcﬁ{iﬁ)f‘éd. YheHRFUNA | dats D' e bcicd from the g?oeup consisting of gag
mRNA, gag-pro-pol mRNA, vif mRNA, vpr mRNA, tat mRNA, rev mRNA, vpu/env
mRNA, nef mRNA, and vpx mRNA. The HIV protein can be selected from the group
consisting of Pr55 Gag and fragments thereof (P17 MA, p24 CA, p7 NC, pl, p9, p6, and
p2), Pr160 Gag-Pro-Pol, and fragments thereof (p10 PR, p51 RT, p66 RT, p32 IN), p23
Vif, p15 Vpr, p14 Tat, p19 Rev, p16 Vpu, gPr 160 Env or fragments thereof (gp120 SU
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with a virus of interest and incubated in the presence
a test conpound or a control 5 conpound. The

wdXoidlGkd on of viral particles is then conpared. This
assay géystemthus provi des a neans of identifyi ngFCI/IL2004/016865

nol ecul ar ant agoni sts whi ch, for exanple, function by
interfering wwth viral release/budding. Cell based

SS ca o he used to identify conmpounds which
an‘ﬂ%%‘ﬁ@)e pagﬁgziég& Rt Ypx- T hgilevdl ofareof treshumBINAS or proteins can be
detbf@ASd & icels Hond Vi , whi ch.mpdul ate the . 10 .

st abi | i t; of @ Vir as{sa%rﬁﬁﬁ%f Sgéhofrjl Seiansﬁmgg’&?ﬂséﬁ ﬁﬁldf'fs,cr‘geg n, e.g.,
PCEAISOMN 208 (VOITAI9RB eby Gaklx ot £iS Quagtitatifias £ oW SN Xighdlprotein is
th a test conmpound and the

for o ot i 8t ek Rhak G@9GBAIDS Res. Human

anoun

Reti@diudes ¢20 108 Iﬂ?@%hﬂﬁf&%@@&b@@lﬂ%‘i eﬂf’gc et(leg)ﬁ%]:{igegcﬁg&% surface of

from a cell which has not been con
PBMEstis cénipimninel. This spedid idone.y anf ddsébedc Gpdenexdiles, e.g., by

. nr“gg:}q ' i.on, of the particular virus gene
can ugliéggn %Bﬁep?iﬁyeoﬁm ?ﬂ'ﬁ‘&‘&stﬂ%@ﬁ{r@iﬁ anal yses, e.g.,
nmeasuri ng the expression of one or nore control genes.

Thi & futthgrahefotgpicl dbaage RXBSYrdRBHIALIRET & G 8F Li¥al particles in the
usef for deéﬁ%rm ning the efficacy of antisense

SCTYIR ABL/QF &Sy oty thg pjimels Thés campe detepnined eage byRidiamining reverse
anfEdtsen ] I n, cerntain aspects, .the .
e ot ) of WUl ot BisSihsd acviiandisreinchs well as in

PCHUSET/1 1202 (W09 7449303 6} Ghisl et @, BRISastdich b ib@ast

for mani pulating (typically decreasisng) a&mg%%???igﬁ%gcn'
pr inactivity, An exenplary RNAI target sequence is
de&tegt %‘H’%? Ofsyre N%?ﬂ&q.wb@ht 8t iedibaseli HEYit mfationher AIDS

rogredéRIM {sOthe K Guding & ; | met hods for 5

P gerffect isnf?egockdom&g% one dg&ysn%ﬁggﬁﬁvﬂc- f’?é]c‘)@ée&gsg gyd TNF-

alphgeithys, GffiGaAof ntc_el;rrpeumhmnt ARNATY _-thétR_&ﬁﬁJutiF 2a b hAEHRE by ELISA
0 uence-speci fic pgost-transcriptional gene

tests 85?‘2"38‘?% ion 3R Sehoderds et any ‘i’rrﬁl]e‘éﬁ&g%mm(ﬂmml I's. In
general, this process involves degradation of an nRNA

of Aavqeeinkicahbake. &@cgi%gn' e-stranded .
__RNA (dsRNA) that 15 honnF%S%“%?‘q?%*Pﬁ%%P Q& TRtisBC pojmal of the
nveg ihe animpad cax pptéersillybedbosted orilh tHe Ride 3Pa different antigen. Such

aninP 1 FRACRRLIR Mot G PrAC ponesiombob e nesicles or
expré¥sibhl dfAGRM pEIEES B theR Ricabized H‘?;%riogﬁ %M?oll&bﬁlrﬁgp% 6dministration

£ “interfering" with expression e correspo
0 ﬂ*ﬁé%_évaccméyiﬂcrﬂgsgzgn thn ymwehieat wichl penielaspyodied ©p K RSIS&Pression

i1 BYdi ds RNA ch, .corresponds to all or a )
wil BKCRE TR ¢ B BT W i 8 Peqirates g wenibieiizayip aneduction
and/drhatpredsion. The amount of antibody produced by the animal in response to the

vaccine antigen can also be determined according to methods known in the art and

provides a relative indication of the immunogenicity of the particular antigen.

Cells from the transgenic animals of the invention can be established in culture and
immortalized to establish cell lines. For example, immortalized cell lines can be

established from the livers of transgenic rats, as described in Bulera et al. (1997}
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long dsRNA is expressed, it is initially processed by

a ribonuclease Il into shorter dsRNA 5

Jo&?ﬁﬁ?%:emi des of as few as 21 to 22 base pairs in

ength. Furthernore, Accordingly, RNA nmay be PCT/IL2004/016865
effected by introduction or expression of relatively

short honol ogous dsRNAs. |Indeed the use of relatively

hort haonol ogous dsRNAs may have certain advant ages
P%gata\t‘)gg%ggéﬁ%oéf inegfFRm IOt tess|of agHy eambe kegtaldishedvaccording to
meaiddWRYSwA Natheate affected by doubl e-stranded 10 RNA
(dsRNA). In the RNAI (sequence-specific) pathway, the

i ni t Maeng gelﬂbm assayf iceldt ex;hessk%ga gﬂﬂl\g—:}gﬂﬂﬂj’ ﬁ‘?]nsgene can be infected
tnt er ing (si) RNAs, .as described above. The si RNAs
Wﬁgvag "i@%&ig*gﬁeae% eﬂ?gliA‘s% e‘gt"? Presenggp duiestzgompound or a control
camysduad! | THRSprotiadtidnOsNiAR RBiaaid) oy, i

R W th over hangs of It[ijwo nuc gi(}i&ll égrgﬂgﬂ%h.egléﬂﬁggssﬁy system thus
praxides arpeansi oft dentélyinggmnivaslanaetaghoisghvhich, forrexdingte, function by
infdRris el L i.on that allows a specific
lnmsgegg‘}g@%@%&%@@(gpﬁet ed for 15 degradation. In
contCalbthasddhassagnsqacilks Cod by iddndify g&%b?lﬂ'l(gyWhiCh modulate

dsRNA of any, sequence as long as it I's at” | east
SXREFSHIPN 86 2pA%d gprs, mioduinte aagtlationola noabPENA, @ ehitkaiclulate the

I t iV Wwo € .. PKR, ,which |

oy Y AXE M B, Wb, FFWBRD e papablsrol Sxpressing o

paftiviular aitabprotein cax be ifc@bited With a G8MEordpdunRr BHEhE amount of the viral
@épt hedc,l s,.and 2°., 5. oli goadenyl ate synthet ase ?2‘ ,

Prejein pgg Tucggin. epHpedivn can he misasirgd end vamparet ity tag produced from
i i.f4 at targets.all ...
TR ks rs BOS REfRUCE RIEIE (7Bl 118 smpgigieity of the
compapishie regulgtingtis aapressioalofithy paticady vt gerdcan be confirmed by

- 0eunsecrag tr}aﬁfeffects of the nonspecific pathway are
BTErOPIB SnaRYSRS. f & HeAHEBE Uis @DErssion ofenp o mase corteo] genes. This

typerdfseitilat BY@Htdafbe pasti@ithdy | ¥ definger. dgR :
ypgppear to be9r equi rpeagﬁ(?igérli% ﬁég&el %ﬁéie??o gﬂ‘é%?}}ql\@%cacy of antisense
mojeenlesy rihozlmesaccor di ngl y, dsRNAs shorter than about

30 bases pairs are preferred to effect gene 25
repression by RNAI (see Hunter et al. (1975) J Bio

8. CheRN2bRiterf@8nck? Ri BE AltisBhse an IINA) plRnLe! | Biol
12: 5239-48; nks et al. 254:
101@()0@-!:&113@@‘38(“5: LﬂaSEnVIeanm aélateé 20 QHBIAI\,I&HMZ@TI@ khtisense and other

4- 3. i _has .been shown to he effective in. ]
nucf‘eg% S‘g‘?df{ﬁﬁgéﬁ mefiads nd FMPREtian, ?@s ulpting (typégedlyi deceeasing) a
PEMILBHIRE phiteidli dclioien ;&ﬁ{y agﬁm' ' - ST

Caenor F?ab%lli t ici ILs tgl geqélg\éns ;]e e. éf k"ﬂgié t?%qlé?nceéf)d%ﬁl.cwd in SEQ ID
NO;3bog) Nature 391: 806-11), nouse eggs and enbryos

W et .al.. (200Q). Nature. 64 WD 2005/ 001485
ém‘?%&&?ﬁ?f&gé‘és 83??‘6 dpygation make use\afpwagrials and methods for

11 ; R il
D o RRSOOLAS o flore FEN-Sfhe B ) niedh S RNA g erfercnce

RN SRINAidfce appesas of tssqhencesspecific post-transcriptional gene repression

- which can occur in eukaryotic cells. In general, this process involves degradation of an

mRNA of a particular sequence induced by double-stranded RNA (dsRNA) that is

homologous to that sequence. For example, the expression of a long dsRNA

~ corresponding to the sequence of a particular single-stranded mRNA (ss mRNA) will
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anciently evol ved pat hway avail abl e in eukaryotic
pl ants and animals (Sharp (2001) Genes Dev. 15:

W&g@s,a,qgss RNAi has proven to be an effective nmeans of
decreasing gene 5 expression in a variety of cell PCI/IL2004/016865
types including HeLa cells, NITH 3T3 cells, COS cells,

293 cells and BHK-21 cells, and typically decreases
ne_to Iovver | evel s than that

f
Iab%ﬁ i ev g I(ﬁr?%%a}ogﬁg a&ﬁ‘f Ys cRtcsteriaghny ithy expragsihn ph e dorresponding gene.

Acfcbﬁmge it by &lelcdicna S ire see Ba
2001%?Nat3(1rg 411 E%ges%%y B } Poss 4“‘) “&‘)élﬂdf“émgswi?k‘m which
coppopds ol wren Sltbstautlaiqmnt oﬁﬂhe anRNANDE ik @eReVR faﬂbears that when a

de b w the concentrations typical
10@%%%384 "%P‘% e‘ﬁé‘B %‘%b%‘i"cﬁfé by agihonseipasedt lato shorter dsRNA
ohgaﬁmne)m&mwas ﬂaivl 49408) &,
eotl des Sied to 2elfmfl e?paﬁ’:%"ﬁ aﬁﬁcﬁe gir;hgf?leﬂlé%FyAccordlngly,

Rl\r)g effedied pyeintroidnetiom of emgtdssiam chf fet&ely short homologous
3 22, 21, 20, 19,

dsl{fgﬁg.g: ﬁ'}lak}é(% e ﬁ?éa :o?‘S 1vayb§1m{U%Qp1@ ogopy dsBhfAomy have certain

ase

adwan@gdsmmsegmw eotides of the invention may
rhang ends. Exenplary 2-nucl eotide 3'

i nc .
oV e%@é ﬁﬁ, gav;[eg-D atcl@ﬁ:ﬁdg@d)aﬁﬁwa}rstthmﬂrb afifectda by double—stranded

d
R, R B e T S v e dtiagg ARANA is first
brokgmine siicst mtatfaring (6i) RINAS, aseSHARIALEGS ?’ﬁ@@ﬁﬁ\lﬂg have sense and

a“‘%?%?%@‘&‘? (Hﬁ BE’QM él Pgéllégtlljég ﬁg%pggmggﬂ%x&ae@m N&tlwtﬁle si RNAs
with d¥erh424 Prwo lxﬁ@&%ﬁdéjssﬁl\éa‘?h qf 6@9 utsg?ﬂ ?-éal%; %gﬁiﬁaﬁ gre thought to

base pairs or nore na

provgp it yegmerse mﬁfonhmomMaﬂillcﬂﬁb a FpeRiy ﬁéééeR r RNA to kl)ae targeted for
are abou

degl% n ent at [ %n% dsRNAs for effectin
’I\h?le drossnegficpathyiy is tiggered/by ZSRNM mlfati[;z(liéquence
1 b
e 4 et S A L S e

dependi ng upon

dstT&]@ctﬂaatg@ettwanngmw PlK&b,t ouhicll editd YotheS 54 3l
| ary dsRNAs maycbe synt hesi Eﬁ(g?’lates the

tranﬁ éér# c§1t ayo%r%ﬁﬁos d dto nslmtt deowar all | profdin osmhesgp and 2, 5

] nolpte fhe S b r | ar n
0 18?&5“? r?c% & gﬁggl’(gégnf}g)’e it I%eﬂﬂ@gg %gch\f?tth % activates Rnase

L,a soniseidic cagyme thag targat oldl snBNAWN The nbhspedific fabhveay may represents

d t d thym di
a hoﬁﬁﬁggtij ? g?n saaests ot vplgfag i1 a@olngggqifglgﬁene%i? rth‘lh gt(?fﬁ@ts of the nonspecific
Pathwlay goe ytRably esinhiSed g@f ?péf&rgle %c?l% ich %f tthe( géegent invention.

nown I n

gng_e Purlfled usi ng met ho
Si cgn ;Fonges HsRNAS aapear(cQB@i@quﬁem%&SmBa&e thd JiondF’ f?c%’e)thway and,
scr rom pronoters,

acco{ggﬁgg &Wo %Fra&a“p é‘? as?@n B9 iare pRefored | tOAcﬂ@:t gene
repres$iog [bg BHNA1 ededltnteP LAGE R?]?e%
199@0’8@?&‘?&' ong dovvnster eam gp?nbf)%tb\}l Bé@ 6\%) -17; Manche et al.
( gl ﬂ@ﬁ?i%émmm@sem (I9GaPT Biol Ghkin 254: 10180-3; and
Elba§1ﬁ13é”t%13r(? ttlF d‘yf of the target to create a

Ucl ot | o1

RNAI has been shown to be effective in reducing or eliminating the expression of a
gene in a number of different organisms including Caenorhabditiis elegans (see e. g., Fire et
al. (1998) Nature 391: 806-11), mouse eggs and embryos (Wianny et al. (2000) Nature
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the desired target sequence. Any of the above RNA
species wll be designed to include a portion of

j cid sequence represented in a PEM 3-1i ke
%gdlﬁgdlmgﬁgci d, such as, for exanple, a nucleic aci BCT/IL2004/016865
that hybridi zes, under stringent and/or physiol ogi cal
conditions, to 5 any of SEQID NCs: 1, 3, 5, 7, 9, 11,

vm:lD, A7, 19 2, 24 and 25 and conpl enents )
Ctleﬁle]%@g?: %Aﬁ’ %K?@H‘i"f sfra)- RURP) Psrejepmersdd@néied 7 56)demd culaged RAT-I
fibrobBER BANGhind let AN ' di gn ny af the
above RF\IA spelcl:li es Vi Fl?@gfe‘igglspgmol gs'i 15121% e 3518 appears to be an
apsentlyosyobied pathotayiavadatilel is exjueyae plans aseatifdlsi(Bhap (2001) Genes
DREV3: I4§§_%Oguciﬁ§i ¢ .acid that encodes one or nore _

KUt ef m Hal” ni Mo A dfAisPio¥eR to bp@nopffeasive raeanshef deersesing gene
cBfiBssioni i Aictsdf @il ApREMRidii PG

rf?pr esent ed k?wsany ol?’_pSEQ I Dli@eigf;gﬁgéﬁ@n? EEIUSOrCOS cells, 293
cql eﬁ_nérBIﬂf}r?é Is and tép}@ellﬁg'crd;ws @ﬁzcﬁﬁcb@orgbfz aSJ gérgr?m;slloaxee Gevels than
. : , .24, a . e
aSE AR R iSRG, B2 s P28y Wihinates exprssin
entirély dsuedame (200¢ s Namye ] :a28-9)C QA ‘iﬂa@ﬁﬂél?an%gﬂy QHERAQTare cffective at

nucl eot i dg_ls contai ned within’'the expressed dene
Coﬁﬁﬁ‘g’é’i’g@n% at 3@ sevespl guders pf oyeaitededretbva tigoontdmmtiokntypically used
inlafitiédhSe &fderi 0 t.appropriate target

15lseq(fjerﬁc‘?rel_lsﬁ.ga ?érgﬁg)ggﬁfgto% (Zg)ghfﬁﬁﬁ“r‘ggﬁug%‘gi may be

sel ebieedbubid dtrandabolpsRcRotdEesed s dfb&t RIVAS HBrefifbly less than

econdary .structure of a specified single strande
30 hasy gpips %‘éf’%ﬂtﬁéa@émré Prefgrably, \comiprige sletuee6j 24 28f 22 bl @0, 19, 18

or SEQ] :bg%gﬁfgi]gsl bgﬂbéP%ég%@m. i Qgﬁﬁxﬁa@%egﬁ?ism o@%g\ro%g egltides of the

re

 inyegfion evdyginchige 3p prehrhgicade! IBxemplire OLidRSHdaBY o*ererhaﬁ%s may be

, for ex le, in U S, Patent Nos. 6,251,588, t
m@%ﬁ%‘e@n?é n&?f’n\‘ﬁi‘?rgg’ﬂearfa%lgﬁﬁ Phasypopatasd ey even e composed of 2'-
ded:ShRyRiaaR. rdRRSE RN ral ly thought

o)?ftas a linear {rirrglﬁlgcu er\gNhl chog{o??{%[ﬁ‘g f)ﬂ‘éyem and may enhance

nuglgssrasisthane dfGiRNAS ac thengelinsudtued mediit ARBHEhM thiisRoctd¥cells (see
however studi es have

' tid
B o) BT S SRt ea s, o cen 00 b
T T s e L —

struct ure elenents I n
conggnisasioneef diRN4p ﬁ)rieﬂgeﬁn@ lesarb ellsow OISHMIf @1 &M, 0.5 nM, 1.0 nM,
Rl the.sa 5 R nol ecul e. | nport ant
1.5 78 2 10D 0 o tieh G consamimtens iy bemBlizsstepending upon
the daubt of thé calld geatb® Ahe lrEePg nglgep 'zfﬂd AP %hctgrtlélr%g@# Q'iscemable the

upl ex RNA and interna ertrary

skil #ans Byemplasy dsRINWa enasbe oyrtilledsized tchétiicill fbr BHIIBEd fi vitro or

NG k ntact with each other_or with single

in Y07l Siltopiiite Sxpression st mobeerepin aithalicoBNAS include 21

nuchotide RNMa thensitl i q;ggpeg- s _have .
measured the bi ngip%)gﬁ}geﬁézr%gi es %egioldg?{égﬁéﬁab%%? agg(etﬁ’ Expedite

RNsnphophgramidies and dryesidard phasphorietidite Pali g’ts /Gggnf%@es Synthetic

PRVl e used.t redici the 66 WO 2
OllgWﬁt@%g 2%0&%%6%’13’ %egrotecte anJ] gel-purified using methods known in the
art (see e.g., Elbashir et al. (2001) Genes Dev. 15: 188-200). Longer RNAs may be
transcribed from promoters, such as T7 RNA polymerase promoters, known in the art. A

single RNA target, placed in both possible orientations downstream of an in vitro
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secondary structure of RNA (see e.g., Jaeger et al.
(1989) Proc. Natl. Acad. Sci. USA 86:7706 (1989); and

wa WoBsy®t at. (1988) Annu. Rev. Biophys. Biophys.

Chem 17 167) . The rules are useful in PCT/L2004/016865

identification of RNA structural elenments and, in

particular, for identifying single stranded RNA

j awWhi.ch . epresent preferred segnents of the

P A o R R R E R Sttt cremis o gAHN & oligomucteotide of
thadésisé naget RHARE N tAS G806 R specill $hif b5 S -

segnents of the anﬁ,t arget can gleA .‘fpg(e:l%% ﬂ‘ﬁg’a%%%@ed to include a
PORE) én‘&ffielﬁ ][?éldmwuémﬁ@oneftqsnged dhsBI\l:EMLS_-Lbjm natlejet %@kgsSuch as, for

Anplee : n.of appropr.iate ribozynme an; -
xfifipCs hudeic i%@z‘ﬁ@’%&#&?&i 4%85_%“856@ H&thpé‘ﬂqlegwalmdmons, to
any oRSEQIDGODSC e8] 5,08, Ay 19€ 15117,09U68d2) L@ A5 L8 hplements
thebéftr nsfection with 10 an het_erol ogous target genée

{ gﬂtﬁi“f‘?@f‘“’}’c}&%ﬁfgﬁto?ﬁﬁumhs depikied s GBS IDWIDCDI. In certain

emB6&mARO Wiy | Li ctam ne 20Q0 (Life .

Tec hmn_ol ogl %SO? tgg%ggg%rl EAe%p%%}ei ﬁ"gﬁ %ﬁa‘%ﬁ’f%'ﬁ‘il ¢ dpclpds a portion of

nugleih@cgintequerice repregmtedinanBERES1k8 1SR that encodes one or more
ucl eoti.des for targetin endogenous genes may

igo
N-@rhial i Geids FrnRfiecyT orecet theifirst 200 4rwino acids) of a PEM-3-like

profed HBpr-OGi &S i’Y any' &f) Sﬁr@)gglg 81839%; 243? Ir?gnm%ﬁﬁ % 01t'1J gmg gqerrrﬁ%ge of the

usi ng fl uorestente mec

Tudlqatidss of the s’ vatranshistregivhoif anj oNSEG-1ENGO8H 1 2ARR 25

(Kepj enback et al . (13.983 J Cell Biol 141: °863-74)"
The" &f PREFHS SRt cp ity ized pradesigny o dhesligopededsideanyay be any

e

contifudusnieqieice Uf mRRSANS {dHidifd Qﬁth%xp%gg)@)géség(ﬂ g?r{,f:gltnggsage of the

dsRNAs. These include Western blo
targght Frogemmssindal gehithms, dguivnen thearihdyBbd hded 1§S86ctRpPPEihte target
Seql.fléPll Esovqnna%dﬁuoffl cient time for turnover of the ]
endogenois. Ps PPURkseanenses mey derselegied neidizing programs designed to
prediepthe seeshdare Melchre i ner ase chain
reaction and Nort her%r? zijIE%éta &gérﬁia%@?? u{alg&%le?%cj\ﬂf ﬁgl‘fﬁe@umce and
alloygngeseleciipn of those seupmENs Jikelykie dcangiatexpiid. sir%é bf@&1ided regions of

_ FRARGRNIA © t hods and.applj cations of RNA _
a fol echng‘:“fﬁ%y I@F%%r%‘%ﬂd SBPOSIGOT, ko designing appronriete pligonucleotides

mayNos foind? 18 8RnplS, #28.9.5 | ShtedlPor whi
. _incorporated heI? e’i, n by rg%tglﬂcejﬁg%?éggﬁ%ﬁdo%ﬁéme%{s of which are
lncomﬂfﬁég fflégeﬂd byirgfeecce.o Messerget RMNA (RN &piseadiEMIF-thblht of as a
. ' . n al.so be used.to, prevent c

lined? Bep it SAREL bl 8%, Mspfhafon, o6 diseelae panisim synthesis within the

sequenqer el sbamicidotiBEVdvekiestifet ¢l o)
¢ .International Publicati oSn M90f1ﬁ%%%,g}edgaugwl§%e%f secondary and
ertigky isHYetures thatoexist iggnosmBNAs| . S¢cbaiy sGatwpe elements in RNA are

fom%&gg%gﬁjﬁsoglﬁgg% Blingia egc&mpglg'ﬁqv%’gg gﬁgétégé're(gﬁons of the same
e el pencotagy e RGeSt fERRyBeyiar doubie
strangefy regions, hairpin loops, bulges in duplex RNA and internal loops. Tertiary
structural elements are formed when secondary structural elements come in contact with
each other or with single stranded regions to produce a more complex three dimensional
structure. A number of researchers have measured the binding energies of a large number

of RNA duplex structures and have derived a set of rules which can be used to predict the
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WD 2005/ 001485 PCT/1L2004/ 016865 The nechani sm of

ri bozynme action involves sequence specific

wRbddigation of the ribozyme nolecule to

conp(er?g%t ary target RNA, followed by an PCT/IL2004/016865
endonucl eol ytic cl eavage event. The conposition of

ri bozynme nol ecul es preferably includes one or nore
ntary to a PEM 3-1i ke nRNA, and the

ences conp
S%g’ﬁ#a’%ﬁgﬁﬁt“&%f’tl?ﬁ% dsetgedess ot edp0RSPLPed dYatihvad. Sci. USA
seheew opr td egui nt,.sequepce. (see,
o oo PESand RURG Sk AR AR T i SR RGP B s 17:167)
The rélpn atgyusedilenedetifioatipt SfRWAT @iJuraMlliehents| dpaz WB&ticular, for

. . ite.specjfic recognition
Id%eq%en?csglgé gﬁ@%ﬁ&m&o ekhich yayarepeeseainpiaterred ggments of the
mBHA o tdrgeni haasting ROZARDHokomp ek rhea :

ri boayrres cl eave n at | gggl??gﬁsaﬁglgc 5tt%3§%g{}%es' xgccordmgly,
PfF_eé;ﬁ iS?h@n%@PBﬁhg kA fﬁtge?cﬂ_ﬂ:gelckdamifﬁmbﬁat aesiglba”sRﬁz Qﬁ“imismediating
d MRNA. Preferably, the target nf as

Sﬂﬁe %og?%l\;%vlie%ghgequen‘g fIofast bisign @F-W@ﬂaterhélbozyme and
hapongheadeiborymebetpssebitdfohe @ienddgmmer head ri bozynes

is well wn in the art and is described nore fully
in \ﬁﬁ?e‘isﬁ‘?f\ oligenusiqaties nfay tegigirodistedriata3td BB DyS@dnsfection with

05852, .the contents of ‘
anﬁ %?R%ng:i-{?@gtfgg}eapggg%‘%rnc%gpqsgf%seﬂ@g) as ﬂposomes’ which are
knpgrmior theaatt ielpazLipefecfarsiad UEIT0CELiGA TR ATREY IR dbrBed by the
ma?ﬁhﬁabbﬁ glélA(chh as ? transfer RNA (t RNA) to I'ncrease _
CHESVAGOE AR Gl lings. v Tipasfersian ofrdsRNA oligonuck@88ys for targeting
. [ 92:. 6 - 19 de E er., .
e ous ches AR b Samidditms ing o felymitgo[ (it Technologies).
Transtgstien efificiencybmpy desitregkdd bsiny ffﬁﬁ)rés_?_ertﬁ’ieaﬁiéasﬁo if&? thammalian
ot owa, .J). In

. Jurper, P. C Humana, Press |nc.,
C‘*IEZ\‘P%% il - ﬁﬁ%"%ﬁ? Feencpdingsnh BB i chlepbasksetoal. (1998) 1 Cell

B L T o R RPN -

see Kawasaki : _
assays followir(g] Bo@Yludtimue fethBideR BictsN 0T hesd Grcl @l Waisted Blot analvsis using
2. 617-27, Koseki et

andaﬁl%m?mﬁtrﬁg({ﬁnf%ﬂ%g?E%kg%eka dobewing suffioea) time for
turvee dfaite eﬁ@‘%‘?ﬁ’&hs ﬁéﬂ 4%%1‘ 1:#2\? gargt%ln E;?(}Bﬁlggif Ie{§ ge!p'ressed, reverse

(2000) Nature 406: are
trangeripfase rlymprsse ohainlredvaiomeand esttheid bl@tmaﬁﬂsiggu adrmine the level

f el Nyl i ve rget eDNA sequence.
© e&%ﬁér})gg{llé lﬂﬁ%&%%g'%ﬁé I's engineered so that the
cl eRutaRe cHRpORbRY. Abiifddsnl t bai EBaloe L ovi
. of the tar gt _MRNA- to%sﬁaéllfizdgégg%foﬁ ?&?gﬁ\é@l geﬁgmg(’gy are provided
n k5 Mateat ¢ ppligationc dlob.ul6278,686¢ USIR RT50 N asd 5,244,805, which are
NA transcripts. Furthernore, the use

) N i |
e &3{1"3@‘%&3‘%25 &L ognition site located in the

o et Bl ORe] PENGike mRNA
lransgsptss gy alse dertisedfto pagvget transldtibnads il PEMS-like mRNAs and/or
expression of PEM-3-like protein (see, e.g., PCT International Publication W090/11364,
published October 4, 1990; Sarver et al. (1990) Science 247:1222-1225 and U.S. Patent
No. 5,093,246). Ribozymes are enzymatic RNA molecules capable of catalyzing the

specific cleavage of RNA., (For a review, see Rossi (1994) Current Biology 4: 469-471),
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WO 2005/ 001485 PCT/1L2004/ 016865 sel ective targeting
of one or the other formof the target, and thus, have
ive effect on one formof the target gene

“"g’r“gﬁd’c‘t%g Gene targeting ribozynmes necessarily conP&i/h.2004/016865

a hybridizing region conplenentary to two regions,

each of at least 5 and preferably each 6, 7, 8, 9, 10,
Th11, éz,_ls, 14, 15, 16, 5 17, 18, 19 or 20 conti guous

AUEF isHe&fi AogYiE e rﬁcﬁﬁnanpﬂwles-smueacwﬁpﬁiﬁeumbﬁd&aﬁm of the
ibBRME GhoRR e resent ed i ny. af SFO | D NOS; }
ribJeyte HpoRen® J0° itipipitniigy taser JENA Yoflows By apsendogucteotytic
cleaxigietavent, Th kompositiop of $6syrhe @idl¥cutdstetably includes one or more

endor i bonucl ease activity, which autocatal ytically
SCAUFRGAS &8 mPrFém’tn‘aﬂsz & 2 SEMS-TimnRNiheand s wall knowe matabytic sequence
resporisidle o ARNA DR Wil | A% Sleh Lol SENS . JTRNA

gér?{codi ng a PEM S%Ya{égz)r\gﬁfe]f*ﬁgaéucﬁp aegulga]ffi{)%eﬁg?%fﬁéﬁ?q’ ¢-&» U.S. Pat.
Nod},083,246,géticlc srinotpdreteddierein bhesferyicdwatitd siisdty to the

seng‘ﬁqﬂnﬂ% and .cl e%i ng.it, such that it is no |onger

capaole 8OZes that cleaue MINA & sitgrpprilie zecognitioncieiuemebs can be
usefdOtey PRtrb ¥l etafie@ ARIN A ST N6l 1,002 f“fﬁé -

i nvent i onﬁlal i;% i ncl ude RISlAug%d%ri g:%eg %28@)%3%53 is preferred.

Hamperhsiad atboeymescdedvemyRN Asiab baptioss' Jicttedibyofankhey @ Rns that form
c a thernophila

ol @SR PR Wit ¥ it Tl Ry el i ihe AL RAG has the

follewingnseqtrhve @ES@d BagsPy sThanes a i
e s a5 120, AR 4R FyrBTcsion. of

Zaug, € .
hmrgnerﬁgafbgquygtﬁs éh el Ag w7 thigSart Faliiy, destritedd. mOAORM)y in Haseloff
- A29- 433: Li.shed, I nt ti | t ent
et 0L (8958 i dar BTGP S0 W pmhamidr b Horosase, e

confents. of Bekith &fe @lcorfol@88) hérein b¥7 rd8énc6) - HINM -
Cech-type ri bozymeg{ have an gi gﬁtrbasggé'o p%lr aef:}tel"“\j/embozyme

SeqUENERS G RenerAbasidediiin astabde RNAnsgelt asRdransfouBINE ((RNA) to increase
f t R | ace,
cleafhil BRIty 6904 288 Bol % (Bl Kb a0 i o2 arrs

79; wlei Eaytet, aamgie Gaoii@h] MehedPah 'MKchle BioldryS SINEESChapter 43
present in a target gene or nucl®@lc acid ’

L] t h t
Exgrg_gﬁgé&lagg?ozﬁnﬁ%zl}lrpé@té'hﬁdﬂéd doymbesey PofC, uthdriacPress Inc., Totowa,
NP RGN 2 RNIE Dol JiPlnel R oRr0g QtURRA fiden ribozymes

targeting,

- are witll khown jr it @etkavashkioane. (1998)Midare PPN8EY: KGRvabara et al,

(199§§ d % dej i verg i nvol ves using 'a DNA construct
5@8‘{{? otechrol. 16:%ly Mpansh Kawabha ¢ont (98pMal. Stetlotg617-27;
Kos&k@ @Al [1800Y ¢ vaR 78! | L LabaRl QMR Blogo 8, LA -

tr ansf (tec_t e% ce‘i%ltI gbwiif(f%r%ﬁg%ﬂg%ba ﬁ?@tﬁgﬁ?) g’iﬁ’ﬁ%ﬁq figad Sci USA
96: ¥86tNe Tanbloz yival. (2000p Nanery 4966 4g8APUThetR h@SlypIBRRT A%fnber of

" %ﬂ’? i nhi blht%{ r,gnsl ation. Because ribozynes, anlike

potental . hammer Hegae cleavage sites within a given target cDNA sequence.
P;eferably the ribozyme is engineered so that the cleavage recognition site is located near
the 5” end of the target mRNA- to increase efficiency and minimize the intracellular
accumulation of non-functional mRNA transcripts. Furthermore, the use of any cleavage
recognition site located in the target sequence encoding different portions of the C-terminal

amino acid domains of, for example, long and short forms of target would allow the
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30 are catalytic, a lower intracellular concentration
is required for efficiency. 69 WO 2005/001485

VR HbddetdP4/ 016865 | n certain enbodi nents, a ribozyme
may be designed by first identifying a sequence  FCT/IL2004/016865
portion sufficient to cause effective knockdown by

RNAi . The sane sequence portion may then be
In this aspect of the

- ed nto a. ribozymne.
sél@&WeHQ%ggﬂg oneg ﬁ(@gtoé}i;%)ggﬁﬂ g)f bt targshsandftheshdiave a selective effect

I nvent i

oniohe formeofahe RN gadesprodigt antial Iy the same sequence
of at,5 least 5 and preferably 6, 7, 8, 9, 10, 11, 12,

13, Y#ne jasgeting ribpzymegnedgsaily 20ntain arhyieidigng réGoe 8mplementary
tothe) 9ok PEML3- i ke.nycleic acid, such as a
nucl EIgC g’gﬁs‘igpgﬁtalﬁgwgfa"géﬁefef%qxl%& Q7.8 9510,21, 92, 13 14, 15, 16,

14318, 119, 01120 cibiguddls naélrfr:gﬁd@inf lefel SORPEMBARL B’)ﬁtm such as an
not" ~’

m%n significant nunmbers of target sites are
RO QL spucpes FeREsEied iy any HESBQID NBSy 128,65, 7hduBni3, 15, 17, 19,
22M24hdnd B8 C BN Yo L i structures .(Birikh et al. o
(1997) Eur _J&giﬁ%% élri%tog%?? &gsf 531@)%%1 Y1pege crdonibqryglease activity,
Wiiph Brienstalyticalhgdeavebitharegs Semel iR A CORDMHESNt invention extends to

. I d redi.cti ons of secondary structure are ‘
nb?);% | ggﬁﬁ‘lx}c}hggﬁmi%e fUéntsupy BRNeencading a HRMrblke gene such as a
thdrapeity dri ebl sAast d aye an " n"

conf in:gur atgitgﬁg (scgg&g%\%g%(?{ééteﬂ %r?f;)y ?‘f’éggbﬂnﬁbgﬁg&% sense mRNA and

clegiingib|sugigthat 6 na d@)ger Capabile appEiacRASatdl ith lsgfthsize a functional
secondary Structure

g tﬁd];% pproach to predicting
po%i% in{)/‘g C\Fi/l‘es assessi ng a huge nunber of candi date

hy bfTihdi dbsygmkd ¢ @0 (o} & cul es, ( M | ner.

el 2l (1997) Nat b DRSO v Ailon A5 Y fine RRAL eplptibonuciease

(hezgipa z akPe-lpe 9 oibYzyiaes i mitchc s othel Gne 64k occurs naturally in
51,588, the contents

bt Pat ent 6, 2
Te of %%éngﬁgﬂdpﬁg? V?‘?] g‘g rtb!gﬁgtgeél’r Hel SiINS RN&Jrandewhich has been

Ich are

extemsivedyllef@ibe@ R} ThbiAY Cey %ﬂgeﬁlgﬂ%gﬁ%t%gl(ﬁglg@eet al. (1984) Science

ces so as to predict
22@%&#3 E&Z@i‘?&(ﬁﬁ a}. §1 95‘365) Scgate 2BLET@UESatiug, &ollU2986) NAthEe 324:429-

. f ' nt.ion provi.des_ for the use of 'such
433 B! ot o B AT Sy IS8 P0G, byabgersity Patents

Inc. ' ' ; i
c.iriRen set il e1986): el 42067118l ﬁg%gtpégg-rtpﬁenﬁg{h%&s have an eight base

.stranded aﬂid further, for't
Pair 3Gtve sife; which thybrigizen te aotargs RINANteqabicy whleBiftiadleavage of the

tarebPROEL ¢ q ce referably conprising about _
810-2 consgclzaat? i \lj@ﬁ: i F’Etb?rf geeongpassascthoseager-typrNEboziymes which
targethe ghidsiserpain it fitel Sagu Nl 1k %&zﬂg | d i aci
soq-pozynes of the i nvgtrlni on. 25 ﬁérnt?ﬁ{e% gagg%tgétneoof nucleic acid
CIHERES i nvention relates to the use of the isol ated
it expression,

vivonu ,I el ac’i ds may bind to the po?g:nltl a}u %?{gfggs% Z%ia{gef gene

by *cBif _ i PRtpd b sdeliyaryt involnes aring amMNY, codstruétotencoding” the
ribo¢ Rhéer the doifoLBFG s%f'ong constitutive pol III or pol II promoter, so that
transfected cells will produce sufficient quantities of the ribozyme to destroy endogenous
target messages and inhibit translation. Because ribozymes, unlike antisense molecules,

are catalytic, a lower intracellular concentration is required for efficiency.
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bi ndi ng to DNA dupl exes, through specific interactions
in the major groove of the double 70 WO 2005/001485

wdfeddidh}46004/ 016865 helix. In general, these nethods
refer t&g the range of techni ques generally enpl oyBel/iEP04/016865
the art, and include any nethods that rely on

specific binding to oligonucl eotide sequences. An
i nvention can be

ant'isen%e. co[glf)tr.uct of the present )
del IV &FBAN FRPodimants @ ribezvipe masyrhes dewigngsl Aynfict identifying a
seqBhdeportibe BufcRing 66 LhRE o LOOMIGES
q\d/\hh&:l?lr?ol s 5 c_g npl ene%t%gre)lgfg%%%glt(ﬁ%ie(g%vtvgg yﬁ#ﬁ&ﬁe %ﬁ?‘?‘s pequence
porgpn tay thep bl iacompRtedatiite b ritnegeies  dn RiE Rpédt K the invention, the
tively, e antisense construct is

gcr%ﬂg%l@ﬁg%hglgﬁogélf)f ﬁuré:nrg}oggg’e on & arg §u}©séﬁmagyé]@e samea sequence of at

leastrid ahipedferablyes, 7n8roducead ijpt @3t I s
i .nhi bition _2?6 expr essi on by ‘n;l;%’r Ihﬁl fzzglﬁjnigﬁ’vcl'vlaillfjaﬁt I%% OARNCT more
conigupusustsrtAescotse HEMhe dike oniclaichieM, 3uth kea noeleicakid of any of SEQ
hfl. ld gqnycl et | de pr.qb are. preferably ]
D L 517 e aod ikl 1hRe A5 S0 1 delog@dbtect BNA chain,
sigrefichng enoibernof ke gaesites @rd not Sé&ﬁ‘éﬂﬁlb%stﬁé rﬁ{b%n% because they are
h.d(%r%g\gjg]i%{cl eases, and are therefore stable in vivo.
. 18 SGCGI e terary siattercs (Birikhoat alis@99%) Bunt)i Bieoken 245: 1-
16)0! i i hosphor ang.dat e, phosphot hi oat e
ond e P U5 R 02 el TR e BBy camiter eenerated
predPetiaastod secohdcydGictibe 264y SibAly ed 18 idRify (B)ets that are most likely
fo bAdsg:zll i onal | é eneral _approaches to constructing
&1 SElratrandsd o Mave angiepe ernndigurationpyet Jaegebeteal. (1989) Methods
E ¥l ¢88d2381966)15 fpd n der Krol .et al. -
M%?QSS) B%%ITg?:?%ni ques r%k)&?gﬁ%?'}éﬁlzgn%l SEylEmAtie @ppgoach to predicting
secopd@gsitrucGan cehicRanvel8es2 66&8ssird0 8 hupdl hbinb &SHE Eﬁndg&fte h%bridizing
ro

. anti sense ., Ol.i gpodeoxyri bonucl eoti des derive
Ohg?wg‘eoﬁ?ma}?v@a (ﬁe%Ml#HSE %/tcﬂ# dP9D, Nat, Biotechnohkie #37-4é; and Patzel
d S&thkad) ' e ,REM 33 1.i.ke ge re
o pref er gé%?@ﬁ?%gﬁgﬂ%p@;%gcﬁésg@ﬂb%@g"Eﬁg' gggﬁ'ltgﬂo'o@% 1,588,

the ¢antentth of Ml deeshqreby hreoriiAed mfﬁéﬁl,%igﬁf@ﬁle%ﬁs for evaluating
e -1i ke

. [ t to mMRNA di
PR, Spon 4 1 TSRS TSR b ot
nucléi® atideqidide! MARSELthSY Sf @R g?‘%@é‘g ﬁ}%‘%lé%gﬁ)lf zltae' Sﬁré'sofﬁg?h methods

Absol ute conpl enentarity,

to selestprefered sepments ofis dargbt MBNA GequhteHte hrePiddSREPH be single-

' ci d single. strand of the duplex DNA nma
stranfitE o, ForBfer o ' Soptfthishe klReRaatahe mine posdsiagely identical
targeT hER NWiskidenct, profepivid b&ipMd; dy PN .the . ..

degree 2% of g)c;rrpl errgnt a}rj'n?i\gtl{l/é gﬂfgﬂtq@gﬂfcéongsg%uqbvfe r}umseotxdes of the
targeh RN Ande theiclesign ofchah themdiAal biigoititedtidleg @hd trhidzymes of the
invedi¥fly | di zi ng nucleic acid, the nore base m smatches

wth an RNA it may contain and still forma stable

dupl farhéonspetd BF e 1B&nkOE SRS 1BPMhe OBk of R Batdd antisense"
in the art _can ascertain a
nucleic acids to inhibit expression, e.g., by inhibiting transcription and/or translation of a
subject PEM-3-like nucleic acid. The antisense nucleic acids may bind to the potential
drug target by conventional base pair complementarity, or, for example, in the case of

binding to DNA duplexes, through specific interactions in the major groove of the double
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tol erabl e degree of m smatch by use of standard
procedures to determ ne the nelting point of the

Wibsgs i z@d conpl ex. 71 WO 2005/ 001485
PCT/ 1 L2004/ 016865 d i gonucl eotides that are PCT/IL2004/016865
conplenentary to the 5° end of the nRNA, e.g., the 5
untransl at ed sequence up to and including the AUG
work nost efficiently at

[t t kAt cedon houl
}}eﬁhl E‘?é‘%‘%’g&lt &S%esqng"tshf)g%r.eg%%@iﬁeﬁapg% gfigehuqecs generally employed in the

acipanpl kit any niebhdddhad rel 15). at ad sequences of
MRNAs, have rzcent |y been” gﬁggﬁéﬂﬁ J(:)B%@m&tf) g’ﬁﬁ?%?eagde sequences.
i;E nh |§S B @nglssegqoaﬁggcgpf th_T_ é}@tfse?ﬁhb@&ltﬁﬁql Q&ﬁlﬂe.delﬁvg}g@ For cBmple, as an
i : ere re, . oligonuc eot 1 des
it f@“%’r K dasastbed insthe reellaripéucssl, RNA which is
POR coBdiang ta #igeans uﬁfqu@pcﬂ%ﬂ%f‘iﬂé*&éi{tgfri l*g%ﬁ%-f hlicRncodes a PEM-3-

antisense, approach to inhibit trans
hﬁgRﬂfyp e@qeg dﬁfﬁ?@&elwé@ hpiservonstarcy id an dlgoncleotide probe, which
isupéreadisd alkedivnegi t mR hould include the
cgrrp.l onent gllffkt %@ﬁi@%t‘gﬁ?ﬂ D ebios gell causes inhibition of
CBYrgnUeY ubidielgonith INTRIRIGAYarldRorl BodtYE EQHBS of 2 PEM.-3-like
m{sﬁgé&ga g{lgl?l ESS e[yfgl'éé ent inhibitors of translation
ut coul gdeqnucigeide prgbesgre prefarably miotlifiet ldigonucleotides, which

 ark MesdstantoR. enBSLRRI o@%%g%egggfﬁxgyéﬁéég%ggp ioEteggqrg;gleagf;s, and are

hor codi ng region _ _ _
therBie stade ain’ vivwst Bxemplay! eotieflescid hABIE fAYs@TE antisense
about 100 and nore preferably

1 Ly | ess that ]
0 iléglg‘g&%ﬁ}aaﬁx AorosB T ,at‘?l‘l’hewh}?@lloﬁg ¢ind sné¢thidphosphonate analogs of

DIN&r(g¢ehalsd 5.8 1 Patent 56789080 W, v dires are

first performed to g&gﬁ?i@t %’?EQ‘?E{!}’ %1%‘1 #’?? 9’8)2#5 t:ﬁ@dltmnally, general

appeeshss e €opttrugting oligomerarseful i Ahidchs BREpUNE Do eviewed. for
studies wutilize controls ’

extiipleSp {Bhidt ot %Zaﬁméggg)glﬁw§ebpgeu@e@858~ﬁm;mndi Steinaicil. (1988)

stinguis

Canor Res dBfi669- B66H. 0gi cal effects of ol i gonucl eoti des.
..al so preferred that these studies conpare |evels

It |

R et ghigar €, o
" : . : ,

ant | ;gnsfewéf%ré%’h‘ﬁrév Device ylband sABapgignsf thet Piide3-like gene,
are pixfeiree dAntised@e appréaihs ﬂfvoﬁ)e'tﬁé’ﬁékg%rfgé {)l?%e?'élu%:ltgotgcfes (either DNA or

RN reLerred that the control oligon
%ﬁﬁ B Piva fENplementary dorenRNAg ehicaling fiee PEM-3-like polyFeptide. The

Qb j n h t he nuycl eoti de sequence 0
antltgdﬁiesg %gfgﬁggﬂgééﬁ&es%gg%m%ﬁ ta, Iﬂ? n H@ns&ﬁptsgm prevent translation.

eot |
Abssbije enmplagertaity, LiesughSpreRERES Y ot Pesqggge.ﬁgt& thg case of double-

c hybrjdization to the targe

speci f.i )
stragﬁ% aglgﬁg@eawbi‘gh@md% otsings steand dfethé)ﬂﬂpleg_l?mdxﬂéy thus be tested, or
tripleR bR 4 or erivatives qr. nodified versions
fpt her eofﬁ,%ng1 %Pée g‘%’f" ¥ dﬂ?:? ity sn %D’Eﬂgtzﬁ il el¢penthen both the degree
of complyporentdritp tind eheCRABS FIRTi T RE s |
. bsalgaf m’i ety, or ph%tgphat Lot ;C{g%egxﬁ]ué:"iag aplﬁ. eGéB%ra(ﬁtyy the longer the
ybricizing nucieic acid, the more base mismatches with an RNA it may contain and still

form a stable duplex (or triplex, as the case may be). One skilled in the art can ascertain a
tolerable degree of mismatch by use of standard procedures to determine the melting point

of the hybridized complex.
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for exanple, to inprove stability of the nolecul e,

hybri di zation, etc. The oligonucl eotide may include

pended groups such as peptides (e.g., for
W‘?@Fg@%@%g host cell 30 receptors), or agents PCT/IL2004/016865
facilitating transport across the cell nenbrane (see,

e.g., Letsinger et 72 WD 2005/001485

PCT/ LZOOA}/ 016865 al ., 1989, Proc. Natl. Acad. Sci.

U. sORgoncleniiss gt gre cennlomentaey tathe, S'19870f BeQRRNA, c.g., the 5
unthNddslated gn ' 4: 648- 652, P ubl.i cati op No,
fﬂ\g@gﬁ/%gsl , ‘}‘35@1 % ﬁ%%%i‘é‘gﬂ%g?e %’,GP!L%%‘}OH oy ghould work most
e of- abrighiibitiogr raireslatiohee, Hewlver, R&ueRb o6t :
wfB381I0L30,. publishod Aoril 25 18‘15’8), il frtlly 1o the 3

VB SRSTSHS P sHavs Egouibebergerhown to Seecffetiye at inhibiting
trar®latonebf hRNA%988. well. Bi nigu 9R8: 978),.

.intercalating agenvtvs. %@égﬁg}élg ?é%gn_, ﬁ%%%?‘bng% Therefore,

oligeaycleotides 39mplementaky to bitkerahel 5' drite uMkirGRAES |n%ﬁlcb_éf§1§q@gﬁons of a

e | ted.to anot her nolecule, e.g., a pepti
gen%yﬁérﬁﬁ(gji l}zégﬁ?ex 19 30, AANSCRSE ARRIOAEH AR 1ﬁ§1%§g translatiora o pibatt mRNA.

Oliggarieotitidsionth] @bt | e agent te. ...
e vsonec G g0 e 4L AR BHE R uA ot s
the SREPHBRAE 08 thor ASKS mtiirtecqdond OAmfisente bBzdRbROtiEs: EémPlementary to

e O i ncl udin t not |jmted to 5-fluorouracil,
RNk Beat 1S ' B Gibeons o Grapaien but could also be used in
accdrydpooeanitinihe énvesaoh.] Wehetilr AE i "3 ; -
frgﬁ@r boxyhydr oxyt | 6t h_yle) & aCI&?[%&X%%ﬁ&‘i‘Ee tothe 5, 3' or coding region
of BRNA, 5 ViRse Wplﬁlﬁ acide shopild Det diiloast isik ARcleStides in length, and are

Yy ] t hyl uraci | j hydrouracijl,
prefEAbRPYXS AR MR ot heserehly Toap fhan aborit 50, 25, 17 or 10
nuclegqsnn dsmgthadeni ne, 1- net hyl guani ne, 1-nethylinosine,

2, ﬁ@gi meft h%&gam ne, 2 15 nethyl adeni ne,
2- met Ay b Qirpstudiescye fisst perfoinatetorydantitaesihe@bility of the
i . t:hy: ni_ne . .
aﬁf%ﬁ%ﬁ?ﬁg‘?@ﬁ%g%ﬁ;ﬁ%}?}gggﬁr{e eXpression. It is preferred that these studies
utilizs reontrobey it niistigish- BefwteAUbdichse %gﬁﬁ-i@aibiﬁo and nonspecific
bi lrra%{io%l qu$os| ne, 5'-methoxycarboxyiret hy urac:llf,
101981 CHE QF aldganucteotidesnyit isrilsp piferied dht riheseystatieydonepare levels
of the' @fder TN QX% | [ but oxosi ne ]
psgﬁ%.our aci | %?g{gielgﬁegaé&fﬂﬁ%tgwgﬁ%& RNA or protein. Results
obtaiedwsing thedantisermaroligbhucl otideirgayf B édmpded WiBUHES dbtained using a
il-5 20 oxyacetic acid

smepthyluracil, ura
contr%é?)ﬁ%r;é% tégﬁge. u;t %Pqe%@’feé‘xt?@ktb@ icentead iodigemycleotide is of approximately
thf ﬁIN_IZ[&_ E:é%gar bhlq)%i/g?%gﬁt?&ﬁ Uélg?ﬁ'et()t%%egm g;)t\fkf@g}?dnucleotide sequence of the
oligopugleqfidendiffersuiromethe Thtisonsd bapene @) hi@08 Uen €8 i clBssiBVto prevent
Lise | east one nodified sugar noiety

Spec@‘é?&gﬁ@%&%ﬁ%@@5%&5@1%I uding but not linmted to
Pt R e U R T
derivatives, ar pedfiedevdrsikes thelebHnsingle-stranded or double-stranded. The
oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate backbone,
for example, to improve stability of the molecule, hybridization, etc. The oligonucleotide
may include other appended groups such as peptides (e.g., for targeting host cell

receptors), or agents facilitating transport across the cell membrane (see, e.g., Letsinger et

72



10

15

20

25

30

Such nol ecul es are ternmed peptide nucleic acid
(PNA) -oligonmers and are described, e.g., in
webdyedthskeef e et al. (1996) Proc. Natl. Acad. Sci.
U S. A 93:14670 and in Eglomet al. (1993) Nat urePCT/AL2004/016865
365: 566. One advantage of PNA oligomers is their
capability to bind to conplenentary DNA essentially
c, strength of the nedium

' thyy he j oni
al NeRERLENtY Y T4 Q DSOS G s ihep. Brenaitreretyabt 1987, Proc, Natl,

due 30 to the nel (
Aandt S SEEEOESITIUT PLBRABH NERT635/0R% IR EIRRLP BERRber 15, 1988)

0P %0844‘ 016865 ol i gonucl eoti de conp
Bf'F Pieth BB ehsae e ba Ko Reblaties Ned Wogon §iha, published April

st]ng. of hor ot hi oat e,
2 298K Bl Hiadr) BRI bibn, dsPe, e@ Krol of al, 1988,

phosphor odi t hi oat e,
qrend: 348976 @hiaspbasthAnbdd e(s@
e oL V28 C, Zom P88, Pharm. Res

] sphonate, an alkyl p
i?g?%ég)g?g? %’B? eIgL élpeo@hgq@@pégﬁde Biayireyenjugatedité besther molecule, e, g,
- . ' i.gonucl i de |
a eepodé, "BYBriditdtien a@fg‘&éx%as r09%~|1 Iggcﬂgg%gf, Lﬁg%gslgalaan%gqn ng hybridization-

al pha-anoneric ol i"gonucleo

tngesrsé leavaastagant, étor ms speci fi ¢ doubl e- st randed

hybr4 tth conpl enent.ary RNA in which, contrary to

t he t};f,eis.]a lsgrflﬁel glgoéﬁuggptlg‘? % e¢mpise att leastsomreanwdifiadnbase moiety
whiielt ais| edledted eRsh Beh L& Chuhne 11287 Nugl :
. Acids Res. 15 6625- 6§5°_1‘§’ g Pyt 1B o} Siyorouracil, -
"OnOWARbt Rydhiarperncibl Sovdaieadil,nhysoxahthale, . xah88Z, ANMBlyicytosine, 5-
(6 Ay Rekyidf 1iS: 6131,6148)  or a chimeric RNA- DNA

anal"ogue ﬂ note et MAFY  1ggeArbeppwthdaminomethyl-2-thiouridine,  5-

carpoByrBefiy RaYomMhy lufacAN i : gl L

isocoatgl )g nt ar ymt oyt he éog’?'ﬁgb%‘?%%%%&g? ggﬁ%gﬁllgy?qsw, mosine, N6-
MISEELDo 1 Mg L onehgaalee il dinine, -
1 ) sl a region may also be used.

R pids eﬂmﬁg’%@c = |e*1d lgydosing: t -engthylexjosingi dlpeadenine, 7-

certaln I [S] ,e

- methylgumoirle] SnacthylMMRRMURHIART 9&%@%3@@# 5 M- thiouracil, beta-D-

masyfdicient 19 sgt%press translati
RRgHlateqHins. of om GXWWylmgapi%oaﬁhembkwrzaﬁ @ methylthio-N6-
ich the antisense

. - t t i
‘Soﬁ&@&wd%ﬁ% %l'?g&%’ﬁ‘?eg%e#@ ﬁ@g WYPHIOXegRe rRseudsturacil, queosine, 2-

ol i gonucl eot |

thiogytosing, Fetethlyl-2ahiopgicill 12-84 er 4_alF e h a .

ox gonstrg{:ﬁt t transf_e::i tarlggt%lgeﬁl@gg\ﬁgﬁ’ r%élﬁﬁ]&f“]rﬁml’ uracil-5-
YRFLICEe %ﬁygqsr%ﬁlr@wétﬁmfa@at‘wmcich@mmetmastmhsciz@-(3-amino-

3-NsQr@ﬂq§(g,p t f or |.ement ary base pairs
with the %@é@r@ﬂ@%a‘%r‘?ﬂdg’&a BORWMGet transcripts
andheh entésoysep bEY@MNICcldotidd Thad | Y : vect

moiSan qu i ntroduced such th?t it Fgﬁ a e%{TE%)a%E)yO%g @gfiﬁ{ed sugar
S PetCted ram e grqupriaeluiing ton ot lianitedrto iasbisese, BMfvoroarabinose,

xylufdiehaR] N&GEOr can remai n epi sonal or becone
chronmosonal l'y integrated, as |long as

The antisense oligonucleotide can also contain a neutral peptide-like backbone.
Such molecules are termed peptide nucleic acid (PNA)-oligomers and are described, e.g.,
in Petry-O'Keefe et al. (1996) Proc. Natl. Acad. Sci. US.A. 93:14670 and in Eglom ef al.
(1993) Nature 365:566. One advantage of PNA oligomers is their capability to bind to
complementary DNA essentially independently from the fonic strength of the medium due

to the neutral backbone of the DNA. In yet another embodiment, the antisense
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it can be transcribed to produce the desired antisense
RNA. Such vectors can be 25 constructed by reconbi nant
woOMshGKBNol ogy nmet hods standard in the art. Vectors
can be plasmd, viral, or others known in the arPCT/L2004/016865
used for replication and expression in manmalian
cells. Expression of the sequence encoding the
OI%nrtliciert‘%e RNA can be by any pronoter known in the art
OHCP R GRHIATSFY ah leaph e megifiedhphasphate | HaskbdBiecdelected from the
ZripOEtkRLife of AMHHISHHd? ' r _const.itutive. Such _
hgé\%rmt e.‘r;i of ngr: udgp butgﬂ@ragé’ %0@1 op r?é‘&“?%?’ 1 HQOSQ%Q’@“B@O@OMG» a
p PIAMBEYADe erhospwirdiamides, no nfethydiichsGRAHRO by 1R8I 1
oI 62800 304 310). . L he promoter 74 VD 3085 ek Rigsphotriester,
CtT RS040 7 PaK&30%EN ai ned in the 3' Iong terninal
r epéatyeoh fRONG SAbERARNY it o ef..ak.. 198 .
.Cel | 22:787- 797?, t he Iﬁérpegntﬁ%@%agﬁé"ém&feﬂﬁﬂ%ISpPIbﬁB’?‘é?anommc
oligopuglvetider 4m. alphegmomeriocoligdattleotidyc adms‘setpﬁciﬂc Sdddble-stranded
hvbeRi - et e ul at ory sequences of e )
Y rrrgtséﬁ \Iﬁ%tcélrlﬂ ngenlelrﬁliFa eﬁép 2 CIB}Vﬁ-‘fé't g(pnt@rjf 8 ;he;ug;ggl artiperallel orientation,
the2GBudaua phuallel 10 cadnthby @utitr &S Tosh NIOP R dlae NAC18Le675 6641

viral 5 vector can be used to préeparé the reco
TheDR&S‘H’é‘ﬁ?PPE‘EES, a g anetbnboeudlentide diimed etdil.y @087, YN Acids Res.

. £14&sU I 1.6 t Lvely, . PEM 3-1i ke gene
15 g%r 6 148516 iaatﬁﬁ%éﬂrcemgi% dialogme; figouc et 41, 1987, FEBS Lett.
21563x330)bonucl eot i de sequences conpl ementary to the
re% tory region of the gene (i.e., the pronoter
;g Fe ehheee Pegleatisles ;‘if’mp{m';qnt%y f’ﬁ Ithec edding ragfém 61‘3t§ PEM-3-like
mR r n.;o e, gene in targe

ol |oaRRERh b ARPR i S Bty O BReseribed yoBamsiated region
mayise bawmsedr Drug Des., 6(6):569-84; Helene, C., et

al . 1@92,. Ann. N. Y. Acad. Sci., 660:27-36; and Muher,

L. Jh cerfay dnstagicqs, dmgy ba ditfionlt ®orchissp inthcellaiar camiestrations of the
antisBake j riple helix f tion for the

i nhi %ﬁg%# g’f S%P ﬁ%ﬁ@ﬁ%@%ﬂoﬁée a8eious BNAs. Sihgrgstare a preferred
appropehawdings angconbinasteliNG cotRauM" inDPREE |tl?t951i1tgs%ﬁse ﬁ'ﬁgg%nu&%mide is

of these oligonucleotides shou

e, C ositio
P‘aC%?é%ﬁr gh'%’?c}nﬁqogoﬂ% Pirong Rl dﬂtﬁrml Ui prorioteys (ke aﬁsb afsuch a construct
to tranadfedtNdrdel /@ [ require. si e )
° st ret chgg; of H_Sei%el‘;e&ggﬁlﬁlﬁfé% nl(‘# Scr‘ﬁ&PPn?efdﬂéglePb aggunts of single
strandpd Swbs dat onill Srmacuinyitmantdpba. pCHERhAE dogenous potential
drugstﬁpéf;iff_é:es b g{m di ne- basedI,) whi ch w I? resulllt
in R %‘? rtb‘ﬁ% Prevepb anglafeon. hifoe exempbd, at eettor can be

- introdiidednsish @hat tih e aR&H gfé{?&g‘as%ﬂ BhE ggrg%tig;ﬁée ggr?scription of an antisense

RN pyrimdine-rich nol ecufes provi : _
Ac oYHSh érientoa chn enain apisomiie-tieceiic CREIRoRfall3 ioRAldR, as long as

it caﬁt5@@1%PQJﬁthe du&)l ex |t€ a, par allel orientation"to
that "SPTARSY 1onPERFEFS iths depited @ntisense RNAL ericksvertors can be
constoectahlos ftoinbatanB DN A technology methods standard in the art. Vectors can be

plasmid, viral, or others known in the art, used for replication and expression in

mammalian cells. Expression of the Sequence encoding the antisense RNA can be by any
promoter known in the art to act in mammalian, preferably human cells. Such promoters
can be inducible or constitutive. Such promoters include but are not limited to: the SV40

early promoter region (Bernoist and Chambon, 1981, Nature 290:304-310), the promoter
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purine- rich, for exanple, containing a stretch of G

resi dues. These nolecules will forma triple helix

Wb bébsae NA duplex that is rich in GC pairs, in which

the majority of the purine residues are |ocated ORCEHIL2004/016865
single strand of the targeted duplex, resulting in CGC

triplets 25 across the three strands in the triplex.

ABhiy ively, the potential PEM 3-1ike sequences that
canﬁ[‘?gq%]a&f{gét R 8?‘%?% 5Peat HfdRoys saseares vioms fidamdvaoto et al,, 1980,
Gelic22 38R W hy therRabds SR 6 "sw t.chback" nucl ej

i ecul e. g/\n t chback mi;}%ééa Prené)%ér( DR Fel iégh%ﬂm Natl.

ac hd nﬂ
PTCﬁ 'aﬁmal PN a}{SdelsMAS),,th@'re@Iatnﬂn B&JuenSddCIT thé RdealldiBYnein gene

BASKeAia Mg . ] ) trand, of a duplex and then
(t he o héir’,ngi Iﬁngfﬁé%s?%"gﬁ ﬁg)’ s py syrsefadawsd, cosmid, YAC or viral
Ve A0 44l B8ibpar8 el febinbidapl DN & Lk G 9L
dﬁa%ctdwert ptEr i.nes or pyrinidi nes 1o beﬁpcr%ggsuél%tt’s‘glﬁg%ﬁ%n Be introduced
Strana© Be UsSug§htex. A further aspect of the invention
rel ap@smbfviibe pse.l: enzynes to inhihit ]
expr essi on of a P%fijk{ i %%nege%@rew ey hes reduced by targeting

dsoxyrbemicteotide seqentest doen baahsiol 0 .
thpw&%&g}i nse, and g§§i b ngang_ tegfwﬁoﬁgg@%@%%e%goﬁzéfn%se gene (i.c.,
tha e desi adﬁZ?f eggaqc.ﬁ ig E’@F mﬁwcalﬁ@cmﬁma¢r@ent transcription of
¢ aeqein medtad i epee, much, | i ke an i sense
i S rcns M M BRI OIS, o ey, Hifist i 00 hefimpacer Drug

ol itﬁonucl eot i de, howe
Dsath9)10%84 rhlelop €. et 1199 Ay N, Y. NRcai a8 8 66049L5Y; Snd Maher
Cj I Lrently two basic types of DNA™ ~ 7 ’
L"E’niz%/br%égﬁ%g%ag6%@%5{8{)’?'11%ste were 10 identified by
SantNrceiandidJaykeule f I US. Patent No, . . .
6110462). The 10-%3§€@DRICA ugﬁ(%)?%ne 8?%???‘?%’9“3“‘?“08’5 the inhibition of
fragsriptiph e prafeRblycingle st_randmdﬁarrﬂscoﬂﬁxﬁmF b9 d5LVRibBRAUESRIes. The
baP o ecogni zi,ng.t he particul ar target
Ha%u%?"*éﬁ“eﬁ%%.y SR B FideFrgfonish prometeuteip bolix formation via
opgsiedntiese pairalg)thics, WMEE bi - iologjcal . . :
condi t i ong U Brief Y, t%%gﬁ?lﬁ%ﬁlrgggzébgﬁ%{cgﬁ%%"étha purimes or
P nesploche inkesent; on eusgstiandsofiaddwlleav audeotild deBl8Rles may be

it iy of i1l in the art nmust first
ptr i gelrlﬁ ﬁe‘?’h‘ghlﬁﬁﬁﬁgere?@rﬁ‘e%@mﬂ%‘& triphefi sicroan theethdeenassociated
strang$ tiee resaian leakd)ixas [ . for.antisense - .
ol.i gonuc| eot | degg_w Pr ef lexi?ab‘l?rl)#,é I%)ﬁgﬂlgar%qﬂ% &Jcﬁecuﬁes provide base
m“&ié?iﬂ?‘&mﬁyaiq g m@aegwhere'gbnﬁoﬁ gsimg'le hstiafid ﬁﬂth@ﬂumeﬁva paraliel
ichbhti ot | ..Hi g .C content helps insure a
orichlhtibfl 6 Zhal WD it ﬁé%g?%’élr?%ﬁ écihmolegylssrimapibe hosen that are

stronger Interactio
puriner gelt, fereepaaipls corRidMen se¥ih Resl &l NGy, VY GG Iy
taplk e Speci fic antisense recogni ti%}oﬁésgglg%leﬁlé%se I?(ﬁg(fl}iea il form a
Plﬁgl.eb§_t iy Dﬁ% §rplex that isoricheins@@epairs, idliwhile theSBajbht of the purine
. [ 0
residiRRE¢ $&atddNGn tavgnﬁe g&an({ of the targeted duplex, resulting in CGC triplets
across the three strands in the triplex.
Alternatively, the potential PEM-3-like sequences that can be targeted for triple
helix formation may be increased by creating a so called "switchback” nucleic acid
molecule. Switchback molecules are synthesized in an alternating 5'-3', 3'-5' manner, such

that they base pair with first one strand of a duplex and then the other, eliminating the
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the DNA enzynme, and the DNA enzyne |oop is placed
bet ween the two specific arns. Methods of naking and
Lni steri ng DNA enzynmes can be found, for exanple,

‘m?%ﬁbﬂgﬁéllo462. Simlarly, nethods of delivery DNRCTIL2004/016865

ri bozymes in vitro or in vivo include 25 nethods of

delivery RNA ribozyne, as outlined in detail above.

Addit%onaLI one of skill in the art will recognize
DePRSty riakSéZﬂﬁlﬁ stecsehsefl Githieg oruintseatyytienidinkA e be pr®entc@None strand
Ofbgup@p;ionally nodi fied to inprove stability and

i nprove resistance to degradation. Antisense RNA and

DNAA firthor pspect RRAe amnention REISteS @b itke ﬁgé SEWER é?:fzy{?'agﬂ to inhibit
e

Lnvention be prepared by any method known in
e"éarﬁs“fnoPP? H’[ﬁé‘?ﬁ'ﬂh’ggﬁ%@- oPNoiNEnaMdes BRoRNtatasbacUbfthe mechanistic
feahiiesS6f bl bg@nieeaiing f eRL.C synthesi z| ng

76 WD 2005/ 001485 PCT/ otg%if"éé"és%m ehzymas are designed so that
they| reseeriokya insoimbire tirpete suelsid abidgeequABYChReh i B8S an antisense

exanpl e solid phase

T ; in the art., such as for
OI’%@SE’%E%‘?%P‘HF%’% ‘EH@]#"E%P YRedhay arg| catalytiet andespecifitlly cleave

thenmigetailcRE acily be generated by in vitro and in vivo
transcription of DNA sequences encoding the antisense

RNATRESF @6 icarrerglic w@ibasisetypen o DN Yenb @mis) CaidPB @t §lthese were
idehiie B obRin B0 ivke 18! ircmometes U EntenicNon 61 10468). The 10-23
S o Sy s v

. ’ : ) oop
SRR pro s Byt RATHSH tndistiiotoeteeLeamaiionst o nuc ei c

Mor eover,
aciltiaflyl ecddstgh ahRieaDBNALERAHCAHG %ﬁ%cﬁ?fﬁogiezgs and cleaves a

¢ i ncr?asi ng intracellular stability“a
TEPLL BF acifoonpaf skidlaini Gasirt mobtufist Eentifyr thenatiqhd Mrg@ bequence.

. i1 f _flanking .,sequences of . .
Thl% ?Et‘)% EE C&Iz&eig tl#g%gth%r same, QR}P"P%% ag pgﬂ{qeé efg)r agtisense mligonucleotides.

Prefaralilyp the3iniguwedsr afbstdn€ialipk@fih&: R i
Z?H%_ &rrgéhyl rat erdbtﬁﬁoafnégprommately 18 to 22

n“dgit’}giﬁgﬂo }oggs]b af’:f%@?qrnlt ﬂ}@k@e'@swet dhistrongee interaction between the DNA
et SRR GO ot | de backbone, 15 9. Dri
e ey g chd IROBNS R yaletBon ek Bt 45 g reticsmms.

anbefhods ef mbkingwind radntifiietering DN A SnArh&t dal e tHgnd Jor example, in
In certain preferré ’

virus or 20 filqvirus.
Us 622@%%0 n%‘mliﬂflyawegmdis\ﬂfrdﬂlvwewm nbesyhees a8 wiiro br imeivo include
methudd 6fddlivery RNA ribozyme, as outlined in detail above. Additionally, one of skill

‘in the art will recognize that, like antisense oligonucieotide, DNA enzymes can be

‘optionally modified to improve stability and improve resistance to degradation.

Antisense RNA and DNA, ribozyme, RNAi and triple helix molecules of the
invention may be prepared by any method known in the art for the synthesis of DNA and
RNA  molecules. These include techniques for chemically synthesizing
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| igase catalytic activity of a PEM 3-1i ke protein
(e.g., PEM 3-1like auto-ubiquitination or transfer to

veo toas/@edss protein). In certain preferred enbodi nents,
an antiviral agent interferes wth the interacti oRCT/IL2004/016865

between PEM 3-1i ke protein and a target pol ypeptide.

In certain enbodi nents, agents of the invention
e activity of a PEM3 25

MRskds Fguitin.ligas
0I [ k;:l g%ﬁ&pﬁelg]te? (Ié‘%a?{ai ﬂH%O‘%éOWg’@GH@% VER dtnowwer trathre art such as for
cximplaseld phisettdssidratRidae] dhbmila .activity.
m%grbt ai n _enmbodi r_renlg s,r t he i%\%@ﬁ%ﬁ gzﬁg?sés\?i élletgm ﬁ‘ée&%snRN@ molecules
Feletft F95T2GhbY M yiiroopnd it NoRTECasS of BYRY bpidhals encoding the
AntREARABTR]A e iquitin-related activity of a
. gEM p% “gl %12;%0 %‘pé%%?? ?eﬁ%%ﬂwcﬁ fay dedperreretadvint @ wide variety
Yectmsvdhi¢h jneorpotate epitdbte RNR Yo
pcﬁgxinrefa‘s@% %ui tti nation actjvit )gfo @gﬁEM%?fgl{iﬁ?&ezgsuCh as the T7 or SP6
R e S M AIb cousndesbablymilzg e
i ; ubi qui ti rom an
. enzyne to tﬁe PEM 3-)%’_i E@é{ggfgy%%ﬁp&%?&ﬁﬁﬂs hean be infroduced stably
m‘:lﬁ)b?%ulmsﬂaMoﬁw‘@ﬁ eariotia rged -k vork @hddlifi @08 3 I¥icleic acid molecules
mgg@%ﬁ%oggc‘;&% transfer.of a ubiquitin froma
axEy ST ke Pot e8Pt PhEcrersinganiragellstar stability rand Imalf-life. Possible
21 ¢ il i i t [ Kk £ i vity i
; e e %tpﬁhﬁégyioaaﬁgkfg‘%‘ﬁlf)g k@fc R ﬂé sesquences of

.brredi ated, at least in part,
rbaBEPtides of deqxaribenuvleatideionthatss andor TSR of HBbRSBSle or the use

of TrRbEHA BiolXE,U6E A£onpr i Si a PEM 3-1ike _
_rIJ)g I é}}peg%t?lg e’ J;alunﬁEff H}S’%&éﬁ{?ﬁ%a dhai ghesphediegerass linkages within the -
oligaslequjritiamu¢lebiiddbashioe the E2 pol ypepti de
pre-conpl exed with ubiquitin). Optionally the m xture
conprises an El pol ypeptide and optionally the
9. M XbysLSGRIR égggavg target pol ypeptide. Additional
conponent s tTre-m xture nmay be selected to provide
conti reais aspads,s tRNbrasbhtidag:; i quitknation Cy e
thelap€,PEM 3- | i ke pol ypgpt i de. _ Owtéalgra%réogiég%(lflégaswgﬁ 3{’&/ identifying
gﬁﬁ I\Egl’??ﬁgév %Flhﬁyhf‘:rb@tecfg;eemﬂtg@r PBOElgdite §$M73t~1ike protein function. In
cert bodik&s i.p,conjugates, -ubiquitin
) }tp hi 0 E o elr Sl”légf ?g%ﬂté ag iﬂﬁeu fl{\fle l101h @14 @tijakal agents, optionally interfering
Witlp ofisap eprtumtonyb amtl ipkd foraB BITVHRXE $h term - detect" | .
floMsed herggi.n to. include a determ Egtﬁ? (}ﬁ 0 elﬁﬁél%g’ thabdovirus or
pr s R EE LY Pagfewd embedinintss abpmtivirab et tineibs with Gieubiquitin
ligafdEdtal3tid kgviHPL AN R E2c ubi quitin, etc.). a o
uant ?? ativ ealrr{%\g!ié,iI lF rE|eM gfg]f‘h Bmgﬂﬂ L(ﬁig-’JfEMh'?EhE@ Bpiecebighitination or

transier iget target protein). I cRtahepRtdal enﬂﬂd%ﬁé@%éa%%g}iggrgﬁ%%egp interferes

Withtﬁx% %Eé ecgti on of other paraneters,
abSe Sga fong Hﬁ?‘; é)iﬁMﬁellilsﬁJb'r(_écin afd detavﬁet ip_@[ypegﬁ@e‘ In certain
embb@ifiBntsd8E &R of HRC the sjtuation wherein the
i su{Jj ectéf det E{gbtllng%ﬁ?o%l ‘889@?% Edillbf%ntb‘bhawlvﬁy of a PEM-3-
ike pelypeptidre ahdvmdy b uss@nsi fréati de¥ainDRLE M| iquitin [
activ?tgnpri se detection of a label (6. g. %Egrelg@m ubiquitin ligase
bel, radioisotope |abel, and other described

be i : a identification by size (e.g.,
lroedrtaif %d&ﬂl%& Hl% inVeitidn provu!les assgys to ide(ntif)% optimize or

otherwise assess agents that increase or decrease a ubiquitin-related activity of a PEM-3-

like polypeptide. Ubiquitin-related activities of PEM-3-like polypeptides may include the
self-ubiquitination activity of a PEM-3-like polypeptide, generally involving the transfer of
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20 SDS- PAGE, mass spectroscopy), purification and
detection, and other nmethods that, in view of this

jfication, will be available to one of skill in
wcﬁqgﬁdouts? For instance, radioisotope |abeling nmayPEEIL2004/616865

measured by scintillation counting, or by densitonetry
after exposure to a photographic enul sion, or by
using.a device such as a Phosphorimager. Likew se,

ubigHy fremedty 52 sagyme tq, edPEM- rdike pobypioptidey anditeiinbiqnitination of a

tarsQ! bhRWEIRY ti ] 5. an.enzyme |abel substra )

ar% hat prlo’dL%gésrga ‘%‘g@&’ﬁg Elrlgoolﬁ%}swhgﬁ aal’ft BpHa| PEM-3-like

polypentisledo thd target prosdier e deredih @€ibdRiMentA PEIIAVlike protein activity is
he PEM 3-1i ke-ubiquitin conpl ex.

. | e ot
meﬁ’%@[ I%@S%éhf? H%Egé’g%’ﬁMa3-lilé§RlH§e¢nmais added to the
i X1 i t i ing . .
s Etaid MAbORLRAR &1 iy DAL Gl d BEEE Yaftbrising a PEM-

3-likg eptide, efneE2 polypeptiddrandin. Sus@yof WbiqitiaV(waeH Ynayi Be the E2
A 78 WD

dlel or |ater that om.ts the test agent.
p"lg‘gﬁ%ﬂtﬂio@'&?gmﬁ%‘ﬁﬁl L‘&‘g‘bzl‘/bﬂ‘é%@)s Soptionlle the meixtime ecompyises an El
polapeptidbeardh opeHaBge Rl nik@yd r £ Sl .
ence of Photapul! mhkeK WhiRar sl AR Sl BaldE.  pditional
componsnts cefnthei msdwtonay g seleritod ts eredde cosdifigna ciliEMtent with the

ubigliih iforf\t HEPRA: Mo Ral e, EOntRr Merequia vagiely of parameters may
be pletegppdptsude & PEMMIMEXES qWith c;mjiugéé%ii E%"“Be ﬁﬂiﬁ’ "Bhdekters, free

.the m xture conprises an El and/or pol'y I'’dean
ubiiin ghd (argetinelypeptidarntiquisimpuonsdexean TH2 tethi (datédtNis used herein to

i | X iti ts of the mixt y b
il B R QEh b Dol o1 SeRecne dsumest ol it (5. PEM-

3-likibirojquntin,ea-ubiguicih, &9, 4 §uaRitaPR! KBRRE Sethe RROURL oF BleSubject of
of. a vari may be det ect ed, Stch' as

d gély of paraneters

CICBHRAL 1|3 gl E‘B?Wf?ﬁ‘lﬁulé@@mlt@x%homﬁm detaetjen of other parameters, of the
l.de< yhi qui 14 co es. | referred .

DB B8R W 1 A RBOIBE 68l "1 B Sl nclues e

odi nent,

situgsisinywhereincthe withjetiof idetec OO isCdeterniing] &BEMINrAIN th@level of
i.s added to the m xture. The paraneter slsl

t esf agent 1 t
SensHb‘f‘é'ct et feRUCN JB%%e saMPgisa sdeigctinay ofiea clobglafeg, t fuarescent label,
diSidhih r ri bed ove., .lLn rt.ai .
- “pref g??%gr’%‘gg | ngﬁf@eg%ggoﬁ@eﬁ?sﬁaﬁggﬁg l?l":c'ﬂt&‘g‘ﬁtlon By size (c.g.
SDSaPAGE, madss spgaruscapy) pyrificitioar 4Rt dRedoRe Rid :3@/16{ mczaltlélods that, in

. COEE 1Si nﬁifan.L do_ﬁ'a n, and preferably an H
VIEW3 8  SPeflicatany vllehe gynibaiie $0 ane efsekill instheeart.or e instance,
didisbtapd 884 - .exampl e, one of the
e i Ry St 28 R sl {8 a° b5 depsitomietry afer
exposuisstor atphotogthpbiveernulsionpbe bf udife a0ddvele GRAPANS Hidspiforimager.
y

.| abel,ed. For exanple, .the PEM 3-Ti ke pol ypepti de nma
leew?se, densnome{ry mayrﬂ)e used to measure bound ubiquitin fo lowing a reaction with

an enzyme label substrate that produces an opaque product when an enzyme label is used.
In a preferred embodiment, an assay comprises detecting the PEM-3-like-ubiquitin
complex. In a screening assay, a test agent is added to the mixture. The parameter(s)
detected in a screening assay may be compared to a suitable reference. A suitable

reference may be an assay run previously, in parallel or later that omits the test agent. A
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be affixed to a surface, such as a 96-wel| plate, and
the ubiquitinis in solution and | abeled. 20 An E2 and
‘,{;—};Z@g@n@%so in solution, and the PEM 3-1ike-ubiquitin
conplex tormati on may be nmeasured by washi ng the PCT/IL2004/016865
solid surface to renove unconpl exed | abel ed ubi quitin
and detecting the ubiquitin that remains bound. O her
Anhhations may b sed. For exanple, the anmount of
N uﬁ%‘ﬁ Ireiffe)rﬁn?ehméls PE'P i%ﬁ Ry yrage adgredoeomedsoreneintsainithe absence of the
tatrhgahe.ment s, the formation of ubiquitin conpl exes may
be mIeasure_d. by an interactive technique, such as 25
FRET, M ffiete cmbadivtsntuan hssay SohpigbLbri ﬁiftﬂn‘é%mprising a PEM-
3113(13% l)ﬁ@gﬁaggtgrey refd co,HpI ex partner (e.g.,

I;’EM R D I K EERAREPHAC pad gsousss of peiquitae(vhich may be the PEM-
3likb plobypeptiddpre-csRHRALd MalBlbiquihle’ 8L, Lhe first and .
aﬁcogg’il bel int gl?act_ when tlﬂ%%mgo_nga? § thq Lgure comprises an E1

Yx i RYYREBife ead optionallalhe negtusd ga@brisds e BEibiddin complex.
orophores. FRET is

Addi l.abel.s, are fl
dl[l%hﬁlg‘g’%p%%gﬁg q)f tﬁ‘g Hgéfug? |maéfe]gj%\ﬁpleqtﬁdj t¢ drovadd ovndpfions consistent

_deSCYI._ I'n greater oo
witle (heuhiquitinativrcenghb €86t PRYpdRiIdE0 AR Jr%ﬁ%gyfﬁ%\lra?}ﬁ)t(ff Iﬁﬁ parameters

r e pools of differentially 1abe
m%’ﬁg? 8‘?‘%&8‘5’&8&’ aspEMeS -Hsembopdis EoﬂzlEkésLaZﬁQﬁ/thllﬁﬂﬁ’éeptide-ubiquitin
us

coltip®dkeb.0 AL b OfreRired 8%%%%1 I I;alnn ﬁéséﬁeoqrgplg% hirtectingy the target

g%t egéﬁ Pkl;IbI ication 2 X

Poypenids-ubiguitipycopmidxor I gradhih M has act | Y. :

Thgi’ PEEQIIlEe'FE r(i 21 fol QHU on as \x/el II.QI n g’gfjfe;éﬁ%,ﬁ?lgfadgé&wthe mixture.
pOPVPEpr tdefeqtefl i a streering assayahasalse enepdpEMo: hiitsble reference, as

d yéle [ar ar I ide, is readil
ﬁ?ﬁm (B et Bfer o HBBRYeRis, o s v for an antivira
Hgmpleys adargetbpalypeptidElodGpriaaldy bh 31 HethbG,
doggction may be perforned ipn sog?/uti ongﬂgﬁﬁ’ taﬁ%‘brt%fgré%ggan HIV L
pol'ypeptide rapidly isolated, along wth any _
L h ChE |t saood s Sa Sl eftophiin pdjdhuliigdbent formal. For
W e tagged pol ypepti de: .
examyle)| ape @1 i GDBORACE O 4 aiixaes ARG BRI 58 sbAl gubstra and one or
mof PR TR Syl e ubi qui tin is |abel ed, either di rect] y
Gi T SELPPPORAS I8 IpelegiRoalexgmplel SwesPENMF3-tike popdptide may

or 1 ndirec

be atfipeditalehatios 0o ala UEASY] SHIR b e WG  it s biton g labeled.

king the assay usefl : .
- An ggpﬂng%k PESrRiSO inssoligimy bk theaPBNVE3 -1k fub&{uitin 66@?%% %ﬁhéﬁon may

b e qQr re tagged or | abeled prote

de r'[:It@%sg [ 559 %gﬁflg ?lbe g‘ﬁ’ﬁic? © i irempee uneruplésd labtlad eibiquitin and
etectipg dhd abigaitinofatofends ed~Rol ypept i de. ta

e D€ used F 0 f_a_lczil'I i ta?g %@?‘gbgonglﬁf )(’g‘f’ﬁﬁmﬁdﬁ%f\%‘bpgﬁgal{% example,
© amoynt of awbiguitin dhedolution megnbe tdatdeR@l Uden ket &hbSSiments the

fi : :li.l.ate rapid detection of the |abeled

Fﬁ%@p@%ﬁ‘%&&?‘?gﬁe‘ﬁs R5Yhs Bxsastigd by anuiseadtiveedmique, such as
belerel in(i8- s t hat ) di |

abetereinch abigafin(i8-18bele iR %&%ﬁ%ﬁ%h@ﬁatbg [{ﬁﬁlge c&m}%lex partner

‘ purified and detected wth a
(e'g'a#{ér

Mottitke moixneptigd aritargeofpaippeprasy ifdeseie Wel a second label
wheteRiPW2: ﬁlfspﬁndes)é%% fGbel interact when they come into close proximity to product;
an altered signal. In FRET, the first and second labels are fluorophores. FRET is
described in greater detail below. The formation of polyubiquitin complexes may be

performed by mixing two or more pools of differentially labeled ubiquitin that interact
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a |l arge nunber of biotinylation agents are known,
i ncl udi ng am ne-reactive and thiol- reactive agents,

wd R/ OEJ%Sbl otinylation of proteins, nucleic acids,
car% ydrat es, carboxylic 20 aci ds see chapt er 4PCY/IL2004/016865
Mol ecul ar Probes Cat al og, Haugl and, 6th Ed. 1996,
hereby i ncor porated by reference. A biotinylated
attached to a biotinylated conponent

stra
up?,lil 0 arl Q arpogfqbgb{l% (SP.re-2-SUM PateityPublicationg2008004%083). High-
thr@ﬁgH}ﬁPhﬁ?)Ue%hi%@ecf ﬁ?ﬁ@l%tﬁlﬂ%éﬁ 1q&%er%§t1‘§] agsfs\l\%f, ls@ as%RET in solution

a ubiquifin activating enz
as walodn addition, Bf a pslyp@Bidedp dle! maixelire! §1RASE Sd PENL-3-like polypeptide or
preferred enbodi nent, El

t
tar?‘g rpmg’lpaepﬁﬁ’e ﬁs geé‘ﬂg}’ Q&Jﬂﬁh‘ﬁs (@8¢ &¥ithyo Aepoifia antiboidy or viag tag such as
b10t1f’l,e FERG," pslyhivadihé Jetc h hﬁleulkékéfgﬂri %’]ﬂq ger'?%?da if solption and the

%Jn quitin carrier enzyme
taggeshpolynentidy repidisnisplatddy ahnrgrwﬂbrangdaoiﬁj@ﬂ&ésnﬁﬁﬁb as ubiquitin, that
to E2. In a preferre

[,ans erred fro
are%ﬁ%&git%eﬁ%thsﬁ% LRB3] Eolpamich obpieias mseilsn bereabved by$HS-PAGE
for leteotbeh. bet ween E2 and ubiquitin. In a preferred 30

engémﬁnent E2 is capable of transferring ubiquitin to
ogtatn) pRROGiBIen (S eibe ivdisjuitB0 iIBbA6d MOl dBéetly or indirectly. This

typlggl-i\%f Ellhﬁpgtéyr %% s pepljfl‘;l ((jl cfgateﬁgrtng Eu[r]c? tg{cé&r&%%?%@{eé@abiq@m making
the lamarjrdlsbﬁll a"obhgﬂ theighm adcleénitol 4 'h@@tl(ﬁl%s' SIRRGS A ab ve, certain

%gﬂ? Fol | owi ng |igation, the Dea e separate
em‘rﬂ 1tH &gy, Y apsiay uml‘erfam mrhlebdedr @dotainsquﬂr ttag” is meant to

1nclﬁ&‘@ﬁib‘i&ﬂ:s at ﬂc iR &L 5?%)&331& O%@E qﬁggeg%ggelfﬁuﬁgn A tag may be

(Eo ypeptide Is oun
used) tre theilniate utteshrharb @f @cholgicftiid tda shﬁa&em A ‘qmdisgﬁ% to include

Wi th bound ubi %w tin may be separate

moxﬁétleﬁtﬁgafggggrit&@pgk@qt%p@ ¢ labelod pp}yge]étmertm hiomeles may be

used\ﬁﬁtﬁ Q6% 1484 andYedh (S D@)}%ﬂg réi’laq\ﬂlﬁ: iEéﬁid}Lfg pHgPlgai,?nr} detected with

plication Ser
a wel ﬁdwmﬂ:rmeddmhhod)t)s Biotinyl&ion. ofTﬂIﬁyl%iﬁﬁld@st isQbelPRAIWh, for example,

ubi t|n be neasured. a screeni ng assay
a latigﬁ l?eécqfc ggtlg;l@gg ag@tgﬁtarmowg, ag:b.glm@anmye-rdamve and thiol-
reac®VeR ARG, forlfhedi étﬂ)gn 51{;&%??6]:1{ 51%{0 %CI’% ﬁ)té)h? rgtrc]eg c?a?boxyhc

ki netics, st ead tate or en

 acids; osger ichepterTh Mmrlnwtae nPobed CdiglogarHAbFar@S SGY E‘HXtI%@S hereby

e. conbined In varying anmount

mcor?fopa\fécij ng @f{rgrgc%eg%omq%ﬁ}atedumﬁgmq eary be dERAckhainf axlﬂdtlnylated
compd;)ieﬁtlﬁhld‘r}ldlh or sﬁ%zﬂﬁogﬂﬁﬂfﬁ'ﬁ a,nl%lg U ent o ta}g%ﬂ&]?lp% reagents

from5 to 200 ng m cro
arealfgk@pwnonal ly EIl is used at a final conc_entratr on of

f FR %lt"o 59 up)gqu t?nr a%t?x%tlrrilgcern%/;nteer IIE eaalc';;elfcfz)rrr]ed embodiment, El is
capable of transferring ubiquitin to an E2. In a preferred embodiment, E1 forms a high
energy thiolester bond with ubiquitin, thereby "activating" the ubiquitin. An "E2" is a
ubiquitin carrier enzyme (also known as a ubiquitin conjugating enzyme). In a preferred
embodiment, ubiquitin is transferred from EI to E2. In a preferred embodiment, the
transfer results in a thiolester bond formed between E2 and ubiquitin. In a preferred

embodiment, E2 is capable of transferring ubiquitin to a PEM-3-like polypeptide.
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solution. Optionally E2 is conbined at a final

concentration of 10 to 100 ng per 100 .nmu.1 reaction
WwObskbns nore preferably 10-50 ng per 100 microliter
reactiron solution. In a preferred enbodi nent, PCT/IL2004/016865
PEM 3-1i ke pol ypeptide is conbined at a final

concentration of froml ng to 500 ng per 100

mcrqliter, reaction solution. 20 Generally, an assay

mi xt uP &jaliepalye pabodigeas & BEMag-dike ol ypeptide) B2 @aageet polypeptide

1@bbund foya bead ati.on aci |vt neral]y
1t his wil be g ;%#gkgﬁl%a% € lﬁ%fl?ff gha ta ugﬁ? lngélga’aon the beads
mAYObGrREPSEdted @@ng the NaGund KBkquitip Idn@fth@%Bl‘,ﬁﬁleﬁb1§ui@i511dmgasured In a
Eé} éHSIfnSB % bﬁ}geep 6 and 8. Such conditi

e optim?z h ro-11ke Rolypsatids fsobouridntouberds amd tha)composmon
uirel ipelnfey tatdledatbi@iyn,t ili.tates

optimal _acti Vi ty,@{iy%l ca y%géc\ﬁggi Zhe ?ﬁ’%ﬁ@' 1%‘3’@”8@%‘1’1‘1““1“ may

b?:Sf’PZ’Sa P dSEL @ﬁOisquodﬁctaraeecSeélE@&z@ﬂgf(@%GS)the Methods for
j m.zed facilitate

t so _be o
Sl%gpl%sgl g'dﬁpéﬁwr oué @Eupa@‘@r %Fg’ﬁﬁcﬁ@on ‘Wbll‘é%ll @%Oﬁetlﬁeevhmh is hereby

1119015031111&1!1 ih.ifs dneirsty. Whé Ambent o78h t
othey r ea%e nts nay be incl uded{n‘lnﬂﬂﬁHﬁemél?aM ?I{en%e\éﬁgasured
Thes ‘drees aﬁséagﬁﬁtﬁfmt RE astedtt@entsmlay ebret;fssesbw bRMor example,
detergents, etc.

as%bﬁh%&'he RERICE 0P She %%-sg %gg;# Ui P%n(iﬁptSFe y-state and/or endpoint of the

may be used
reggiogui ti nati on enzyme activity and/ or reduce
non--speci fic 30 background i nteractions. Also
r eagerit S MAYAEnt épgmageus asromextutes pedfided lestey rﬂ:iy Eeh&)mbmed in

vaBind\GndGRR/ 0R1l4 4/ 016865 . .assay, such
pr ot ease i nhi bi ? oﬁ}fggdnéllgﬁ Jaent diqitip der E» OOmPIeXEd ubiquitin) is

comhired g @ finpl atbncameatio& ofdtdin 5 t6BYHOBG pey
| so preferably I%r?c ng malgl%ﬁter reactlon solution.

|
Op‘f?%%ﬁfig Ibﬁ?lgst%gw ﬁp?l congntragpr ofi frerot tmﬁﬁmg;paﬂ]t(}@ rrmyblher reaction
solatiele dOpfioddlly I2F S€donttidld ageglfmaﬁ %@1%&%?1 LngIH; BEQL rg per 100 .mu.l

activity or optimzes |
reaRRIL F@F@ﬂn,emm:psaferhhiy al (5@ i ﬁ&dlmﬂ%ﬁﬁ?tm?@on solutlon In a

in a reaction buffer so
p re?é?'{- rB%o(B ﬁopq%i‘flgiﬁldléff pelypeptidsi yusambiaed ah acfiza r‘mﬁcentratmn of
frotri toaS ubiquitinis
° . UOQ{g]%rQOQEﬁE&‘hE&% PEB gglbr&'ﬁﬁ'lll on, g candi dat e

provided in reaction
modtiPaaraly, i an ta$$ey| raicttleel is fp@éﬂa@éﬁe 6o hy t@dfl'v&' ﬁﬂlgﬁftm Egase activity

fion.enzy eneral, a test a
andgjgé'@ gcgﬁﬂn?a% NefvAY-| E‘E’éerﬁ cfgistWIH—beeplmseﬂogcalloconthylorm)such as 50

Ses

— 200nidé suls @éjgt Naon ot ﬁ%%gt\#éeﬁﬁcﬁéio % épre ngtmggn 6 and 8.

Vi vo ile a test agent

Such ﬁpa(imﬂnﬁwm@t@dnam thidughreyl 481 ¢6@d Iheub%hbﬁyhé!'y%e performed

at vivo. Test agent ma
rﬁgﬁﬁle}d&urfe &hlgﬁ tacqﬁat\eﬁ Qpfimal agtivityytypigalily bctlweelﬁ 4and 40 degrees C.
Incubytiow PREBIE ardQeRbNd £YC MRS imi
foiEpodi ment s of the inven gbhglrim?e Cgl}%'étyt guge §PSP0P6 optimized to
llﬂta@rﬁapl‘(g/hlﬁb thypugh put batening. Typically between 0.5 and 1.5 hours will be
sufficient. A variety of other reagents may be included in the compositions, These include
reagents like salts, solvents, buffers, neutral proteins, €.2., albumin, detergents, etc. which
may be used to facilitate optimal ubiquitination enzyme activity and/or reduce non-specific

or background interactions. Also reagents that otherwise improve the efficiency of the
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15 bind to a PEM 3-1i ke pol ypeptide, optionally a
particular domain of a PEM3-1ike protein such as a
W H domain or a RING domain. A wide variety of assays
VB8 Used for this purpose, including |abel ed bormwooeoiesss
vitro protein-protein binding assays, electrophoretic
mobility shift assays, imunoassays for protein
bi ndi ng, and the |like. The purified protein may al so
assg% ysk@s perteasetivhibitomt hodemt inkibiees dirteRsioRal afd¥S R, may be
it "Het ich.can be used for 20 nodeling
e ntg%n%@ga%)flg il @?Sé?cli‘rf’%ﬁg’%éﬁ%ﬂﬂ‘tﬂj@ﬁdgﬁome trephosplyni(ATP). The
mittoreosfcorfoadhi My baRddASE My de S i i
i nhi bit .interact on of “one or n%%ghitﬁgglgie%ﬁ’%%w figgse activity
or BRiIFED idaSicHiamot cpiiate niddelafdt. effeviandh hepreferred embodiment,
ubighiagadi : asgs etects agents which nodul ate
?h i viddd"in ? %Sg 1 :*H{ffe\?i ??j“%?ﬂ»afqiwei bykaddition of the

e intrinsic bio ogl

- ubiguitipgtimt éndgmes. BEh aite;hmiaieeprefeﬁfeeieﬁlb%aim{ﬂﬁmﬂggifﬁiﬁ i#prdded in a

rea@nzy%rﬁg c 1ac;t ivity, binding to other ce
ipBhEhtentongs eadidateymodalatnars thentaalded,abliowed BPdddiien of the
ubidldi{iﬁaﬁohréngﬁﬁesqspect, the invention provides nethods
andr{pconpogl tions for the identification of
confpashetabrastestigent thapdé@efenh PENICIELRGHLRR- ivi
be sed i sab kg E%ﬁq&otl des. Gven the rol e g#lﬁgégiaquﬁ gty may
po y%bfﬁ’ﬂtr‘ BEM-3° Crgptepy Bagden snyivopwpis iattesimgenththst increases a
PENISS-IikY Qbighit-feDi Rt tability of the . R
_pr Ql“t ei n- gr ot ezrﬂ;imril%g?{gt t#gisb%b%%e%%nﬁw& PEMz3-5ke function in
VIVgyo |l pifetaenti awy alyed nodifiedr foir @isBSn thes, & %yl MMBERCHF Wi :
moiYClheR3s DM G L ke- APS, and B2 VIO 2 b7 GBI b ¥ihfdrophobic
835876865 particularly PEM 3-1ike protein
COoertameEmBaliRch! dTAhe iy ej n., are.candi date
phar naceutical s for tﬁelﬂ‘feﬁlgg ﬁél%{e 9r As57ys,for j1ignutying agents that

bind\ig;a REMo3-lilie phlymeptide, bptitmiipd: p@twm&’r&nhﬁmofiatpm-sﬁﬁke protein
e

paS t hat 3-1i ke polypeptides pronote t
SUCha§S&e%$§/O o?lhﬁ) ¥ &t gﬁ\%} @Bm%xés arigyeof] apsaystmay be msed for this

purpbsd, ead@ling labelediih vRRs .of. the invention na -
pigl.ncl ude gé conbi nat onprg?g? lg\%k’%ﬁ%}ﬁl}% a%S&P’%peZ??{‘HOBEOPSH% mobility
shift geayrimigineasshys foe prastindidding, sad BEMIR: | THeEMRicdrotein may also

b -like. lypeptide (as in the case of a
e “5‘%&03-‘1‘3&%@‘“ I‘&ﬁ%r(ﬁe tﬁrqq—&ﬁ@ﬁe%?% rerystalt siictiire.f whishtcan be used for
modéHHg Rteriioleeulah OnRAIHibils RIS J&4 | RrSL: i
% articularly an H'V Ga%?&aﬁ?ffg{ gg%ﬂzt%,r@'r? Ogécem%qdﬂt’lem’ an

assay, defegishagents Aphich inbibit interaviidn fSond rorC gidral dtbject PEM-3-like
ol gl t Qtel ng, 10 kno to be associated with :
: hy‘%rr‘ygt ﬂgr Wt @ PRI R AP o sl apt onbadimest, the @sspadddtects agents
which mendulzi¢ eienintbesié bliGogiadl MOBYVity SPS BIDE:. e
tik f or med b}}/ a PEM 3-1i kgg pol yple){ot Fge Evlmﬂﬁ ﬂ%%%@%eﬁﬁ%enor PEM-3-
1ke prafein complex, such as an enzymatic activity, binding to other cellular components,
cellular compartmentalization, and the like.

In one aspect, the invention provides methods and compositions for the
identification of compositions that interfere with the function of PEM-3-like polypeptides.
Given the role of PEM-3-like polypeptides in viral production, compositions that perturb
the formation or stability of the protein-protein interactions between PEM-3-like

polypeptides and the proteins that they interact with, such as PEM-3-like-APs, and
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domai ns present in the protein. Wiile not intended to
be limting, exenplary domains of potential
WwObREMfIkNg proteins are provided bel ow. A RING domain
IS expected to interact 15 with cullins, E2 enzynme&CT/L2004/016865
AP-1, AP-2, and/or a substrate for ubiquitynation
(e.qg., protein conprising a Gag L domain). In a
for an antiviral agent, the test agent

Pgﬁ?cfuﬁarﬂrgsgg??g& p@teérg),qqn@}g}e;gq; cetien umg aowirainiprdiein, are candidate

I'S ass

phﬁ)ﬂmmbdltﬁﬁls‘?ﬁ)r e GRARL EX o?fwrg\] P%vhceﬁblo: SSGB?: égept i de and

%wg?ol ypepti de (especi
Corrp EhgotaWISHﬂg to Uc)rhaunc) to 2echaNigml & 3% ﬁ’ésnﬁ%é%hat PEM-3-like
pBB@E‘;?J&S}fM& tﬁ 'y agse%lgp in |ight of the present

di ? Ye?fxp@é%woa@éﬂzw ﬂ'@@i afpemaportant in release of

osu

vigidnk.. mametxbglcﬁ’sﬂl baies 200 rdi nary
@kl | | he art. e%sayg?lg?ﬁng}nqﬁ%(?%h E’é‘%\o Oga PEM-3-like
é’B‘FP“@BnH‘i‘ i B¥s Ohsmprsr wdt then folfowingt ei rPEMQUmkeeAps va PEM-3-like

-l1i ke

PEM
po ype%lt(i& ﬁ%é S%t%gg{ w EE‘%%“’F%’O? SlTOSENPTORF o different PEM-3-

Ileeeshcmncemﬁltmnm and) HRGdroMultinerSRYa Qs ?}ﬁ y
ffereng for and 25 |nclrr°?éllea as Cglgaggl aH HHY Gag; an E2
TEEF- 1% msfsf’ 1 é\Pgl A&;z; &9 wllp&sohleIchSaxﬁrerﬁlﬁidlments proteins

kdoy@&b@,g,asﬁg vl ssays which utilize
intact cells vl(ltha?l hgl Egs‘@ﬁ? &ng o profeips wolysddn the protein
SOFtHE padveas agents whi ch b| nd to PEM 3-1ike protein.
may al so identify ~agents that act

Sucl;r %Itndl nﬁ assgx
by di's GOPREX fl@%é'woﬁ'ﬂb@wécerp@ypeﬁwawm kdzpend upon the
domiﬂ)ﬁﬁﬁﬁehﬁﬁl ﬁg?r&elﬁEWhﬁel %?ﬂtﬁ[ﬁ%{tg tF:ln E&Ot en‘@ary domains of

the transfer of ubi U|t|n

Poteplisl ipterasting Prateies Iarenpibmgiedfbeﬁ)vPEM BmNG '48nRf Fk%?%&tgg fo interact

ents to be teste

x. 1o

witl s BEL RS S Seai L AB e andne @5subbeatp fardiquityration (e.g., protein
coreprsipg @ GaR)L Magdigy,i @, yeast or other organisns (e.g.,

nat ural products), produced chemcally (e.g., small

mol Btapesderradressayttiongn pativiral Qe theQSst agéi 1?5&@%@3 %r its ability to

dis ?%‘binﬂﬂ)ntt %H}a:uo referred enmbodi nent, the t

Iltugent I's a Brfadi Omplescedl 8, PBMg3 Jike opdigpemidanami a Gag
polpmptide ¢espécigly £ [ | ecul.ar wei ght

of |ess tphcalm yabgﬂ?ﬁ%ﬁg%&%ﬁgrgﬁﬂ\gta@%%ﬁ/ﬁ drug

scre A qireyydesnathivall suffide dndbindigiRf e HRERR ishosure, those

tract t hr oughput assays are
ot @Qﬂ'e%"l’% Pés%hbede %‘SVI Vo %‘S??fg‘f’lfé‘} b%@m@rﬁh@deéﬂay one of ordinary skill

desi erno

in thompouAdsays forvaweRhich &)ﬁﬂ% ﬁﬁﬁcp gﬁdho ?ongif tl‘%'il‘smsn"ésd f(?sﬂ'l%h%n of protein

t he present i nventi o

comé)seqqes,f FRExmalie pelity, smdhevas &TEEMJB lﬂ@Vﬁi ﬁ&%@d@dnﬁéﬁlated membrane
ysat es

r|f| d. 10 proteins or wth
reorgéiﬁkeft#oﬁq)r%mg[%???jg 1051551 H’rtyarfﬂ?i’ﬁ/be genceaderbing mamshénffethorms and

are often pr
e oL AT, 0 e
ntact cells. Simple binding assays can also be used to
detect agents which bind to PEM-3-Jike protein. Such binding assays may also identify
agents that act by disrupting the interaction between a PEM-3-like polypeptide and a PEM-
3-like interacting protein, or the transfer of ubiquitin to a PEM-3-like-AP or by disrupting

the binding of a PEM-3-like polypeptide or complex to a substrate, Agents to be tested can
83



10

15

20

25

30

nol ecul ar target which is nediated by a test conpound.
Moreover, the effects of cellular toxicity and/or

Logvajlability of the test conpound can be generally
‘m$3ﬁ§W®%5in the in vitro system the assay i nsteaaCrTaL2004/016865

bei ng focused primarily on the effect of the drug on

the 15 nol ecul ar target as may be manifest in an

alteration of binding affinity with other proteins or

bednadhsed fon expmplendy dagteoipeytdsesr ofhet bepanThRC &) natural products),
SRLEET rred in vitro enbodi mnents of the

prpr eort elggbggg?(fe;g"r ergguslflpiteﬁ?lgﬁ BEYCEY prdidogtisetics), or produced

recopthiiaaily c vp pref@rsederhBsdmehi, Hd e 23kt -

gSem -purified proteins. Bé sem - Sl%li)&fl?télgl,lﬁlht&%%rbgn%z%ﬁcu}e’ ©-&-»

otljef, Hian @peplideereligonueleptides having aheole@damstiphtdfdess than about 2,000

dalanst ure have been 20 previously separated from ot her
cellular or viral proteins. For instance, in contrast

to benlanyldrsgbesenihh prouraing ivwisich ROli¥Rfiek f oM uhdsSad natural
extf’ar ol eﬂg%g&rggls@( formati on are present in the xture
§at™ WYYy aFedgtiraple i arflér ot meaximizet dienfumber of
corhBounds sifvEdedrif . ernapl e present at .
| 9%(Z 950'/0S purj;’t ylﬁ algﬁo%le t é’?’n"ﬁ{ﬁ%df‘ﬁgﬁﬁ&f& &ﬁ%engﬂﬁieﬁ%?“ which are
perfrsmieddn celidreersystomst suchtadnay bt @eteldped With pudifid dr 48hki-purified
ropéfns”})?(\vrf@u[" %hl y Eur#éef ied proteins such that the 25
P reconst' t ubdd i XE W s pisEaread: asal Pymprt kestesnhen that they can be
genprabddetongserfniUapidadevefophitnt @ relfively F?slé( g é)c{t‘%]cgljog)bqfl afvl\allt1 é}%e{r]gion in a

interfere with or otherw se -a

m ght
. mO}?ﬁ%gMa@quhi@L iSirk%iigﬁd)bgia"testamtl’fﬁioﬁﬁd.am&’@s}a‘, B FRELs of cellular

resence

systeal) the 3680 Meldad NREnd Toa%d Y Sy tRb! 8rfor
co]ﬂt ai ni ng the react_gan?s. dm%ﬁéﬁ‘?ﬁ eﬁﬁé’f the drug on the
molpylstgereet & ppube sanifestintanbitsration of Brings SERLLY ivfitOther proteins

: . 5/Q014 PCT/ 1 L2004/ 016865 I n one
or c&%ﬁ fnn%ﬁ%ym%ggﬁ)@ e%feéggﬂle Ipﬂ(?%‘hf“i @fEet.-dr ug screeni ng
asdayseferredl hevitrt @RI LN hi.tor .
agents_on the _lbasi s of t ﬁ%’?fﬁ%ﬁ?&hﬁ f/‘t’stsgmn%é’é’?sﬁ‘étewwﬁ like
prOtﬁ'g‘s“é’mﬂlﬁﬂ BMBEED 2| feegnstifutedmiRid GF ati legst Bei-pfified proteins. By
o | ary.bi ndi ng .assay, the conpound
s BRI Bl M0 50 o e B e
previiEivlySsepirated i patiric8Rular 8 GirAlprb@RRL RGnd: ! st to cell

] %oll\%gek)ti,de._ Detection and quantification o
YSASENPS PqtRiEs ipjobiediin PdBviyd-bikeprotein vbnhptexaformaticn f@rpresent in the

) rq e gy e
mlxtgge: g{] tgil %a%%?%f%@gﬁrgﬁﬁgﬁﬁggg%&%g %hchttei(r\lﬁgnl thl'at rln:]x re,( ?Hrld more

prefqyably peqyprestas at TheswifuHeacih @ftafnhensiReMeds ufeaéﬁpﬁgt ethod, the
reco%‘z]?%s(ied tbﬁ_n%ener ating dose response curves Tro arg 0%

P BEPLEI8 i TR W e s desved by suiningdtigllyspurifiedhsrotedss such that the
recomm@cyHﬁ'xtuf@é’@@t\éﬁ{iallyalaglgsng)tﬁigrl pr% any (sﬁgl{] asal)? gelﬁl?ar or viral origin)

_perfornmed to
which might interfere with or otherwise alter the ability to measure PEM-3-like protein

i |y, . i PEM 3-1i k tei I :
tox?:Ltz Ql:ﬁo%mo%aﬂgﬁ]gﬁ%bg gﬁégst &pmggu&%p@;%efaﬁgﬁmiﬁg; in tlhg in vitro

complex assembly and/or disassembly.
Assaying PEM-3-like protein complexes, in the presence and absence of a
candidate inhibitor, can be accomplished in any vessel suitable for containing the reactants.

Examples include microtitre plates, test tubes, and micro-centrifuge tubes.
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10 provide a baseline for conparison. In the control
assay, the formation of conplexes is quantitated in
sence of the test compound. Conplex formation

‘%@?‘Wg}g%”tshe PEM 3-1i ke pol ypeptides and a substr at ecrir2oen4016865
pol ypepti de may be detected by a variety of

techni ques, many of which are effectively described

above. For instance, nodulation in the formation of

Clgé”pﬂg);gée @lé}ﬁ)oldén% GITE: ipta;(bﬁtd inlx‘c‘einﬁgl,a,_ ﬁﬁfgbgfi@égﬁﬁg rassays can be

gl abl: ed.proteins (e.q., radiolabeled, ) -
gfgl Uor es ciél%{llﬁpe%# é‘g’éﬁéod? N9 rg%!ﬁ asis [0f theibebidity) to byterfere with
agsemiphy as stalyilitosf dhy PEM-G0@E i eGli on, rface.
4Rl asmon resonance systens,e?}glrl?c Hggm Eegsghaa\géﬁxflgaja@’ binding assay,
m&{ 8???%56 8 lg;t‘?rﬁﬁta‘i ?fmtacmfbw;th_a m(ﬁp‘f&_ﬁin@ﬁsitﬁg\@dﬂimq}ﬁ@’polypeptide
S0 1081 UaE rotein-protein interaction )

Gten, it v plofactife SElvRbRAC, DRisin prd Gupridicetion s PEM-3-like
P9ty sempledes provideaaindah @& dRGmSBRAT AL h&ﬂg 388 inhibit
(ofr@%gn ingonpl exed forms of one of tge pr ot ﬁ{rlllg?%g@éa\/\glal%mhlbltmg
a8 0 MR STEE PR Defwesrihe e polypémsidas sje effita@nof the compound
cainl beiSbdeaded Bhostt jon protein can he _
or ovi ded whl ch addL;'{%@%s&mF&&fSﬁa?‘f Br ﬁ?%dﬁtﬁ@b&n&depﬁng various
copsensertivan afitheded rompemtdibMoredwitf 4 ¥onthoPbsshy 2P hRo be performed to
prgﬁ A Sgﬁléé koe fusian proteins can be adsorbed onto

gl'utat hone " LPHIPHSR pbnde captyples@iye thecfirmat®tn of complexes is
qubntitiated iVile etk W ftbQ 6 ghh(yati zed mcrotitre 25

plates, which are then conbined with a potenti al

i nt drBRlekgigsmetion nheteeen | than PEBS3LIabe | @lpeptides and a substrate
POE%E%@@@Hag%e gggcftfc{lg t est . compound and i ncugat ed under

dondi t1 ong conaudrd &Y @ovarisiy od techmisueas mapy of Fdiitowrengffectively

unbqund

dejonibebattiovs, Toe haads, fﬂi@dwdﬁ%}ﬁ G te” gl'é}a{tg(gﬁ % complexes can be

interacting protein, and the matri X be
AUFEHRGE 4biee. Tasermnlnal¢tedtabictabylel orateins e adRdiMRIGH fibrescently
]abgféhpbyeln%gﬁcag& 1i I, ﬁt%(ﬂe supernatant after the ]
< I%on'plliexes Aready Jabeledly by IMyMygnoasiiye 9r U Alremetdgramhic detection,

unghcet asnsonieeshandéd §38feARAL M M thedel£h; | NG, ava :

un ugd rotein, t)ﬁe conpl ea%%(eﬂslé‘?sfe@?;l ngjf}g?%’@i%}éémemaﬁmal AB
(Unieaip; oo ol onssesls beasedte ddfest potait-pebtéinGietddgodat I i X,

sep@nake P el, and the |evel of )

i nt e!rﬁg:i;t ?n%%???%%@%ﬁ gtofmﬂag‘ihﬁe toe platha rolypentifles to facilitate
separation iof reogipdexet thane AnédBplek ' apdar.d
acoELectrophoret ¢ techni ques. ékfrggg&sf%f%%gy%%r&?eﬁ%ﬁﬂﬁs well as to

Fgeacaviamationefifee asPEMBan illustratdieyqeipidislent B Yuddh pRotein can
be praonfelfi [ an i bi lized PEM 3-1i ke

ef{qol y I%ep‘?ﬁglégﬁﬁérigadn&f% %@é the pEeinntente beurduts am insoluble
matpx o thsir rexempleh GIT-PEMIRIKWTLGH i i :
s 11%? mts gg protein to be boﬂﬁyg&?géggﬁi%%s@ls%%?‘iomo glutathione
PlgRese; beady {PigmantheraicalcSt. Penis3MOX or falifathionp detiohttfod microfitre

plates, which are then combined with a potential interacting protein, e.g., an 35S-labeled

polypeptide, and the test compound and incubated under conditions conducive to complex
formation . Following incubation, the beads are washed to remove any unbound
interacting protein, and the matrix bead-bound radiolabel determined directly (e.g., beads
placed in scintillant), or in the supernatant after the complexes are dissociated, e.g., when

microtitre plate is used, Alternatively, after washing away unbound protein, the complexes
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;;_can'be adsor bed onto‘glutathione sephar ose beads

(Sigma Chemical, St. Louis, M) or glutathione
woshd i.zed mcrotitre plates, which are then conbi ned
TW ?%Mgltd%ot ential |abeled 10 binding agent and PCT/I1.2004/016865

~incubated under conditions conducive to binding.
Foll ow ng i ncubation, the beads are washed to renove

anF udgﬁbound agent, and the matri x bead-bound | abel
Bebe iSAEaed; Fory ihe matrix,nsephratesu prr SIS PMGRS gedy ahdahe level of
inR@ALHE Eoth ' ' . In yet. anot her enbodi nent, i
RN G %Zﬁg‘ig?‘% ‘g‘gma"n%"%@t%ar%‘f’%|qu??ﬂtéﬁe§cff% ¢he gel using
standatdlentioghonetin tdohnigsed t o generate an interaction
trarinaasgia%gfse al so, U S Patent No: 15 5,283, 317;
Zervos _err?oi) gagntcagqnisythad bmdowoa Adelike polypeptide may be
idéntaR3) by Bhink GhemmbBidP4pplR054. Bartel . et al. . _
(1993) 5E}Bi otle%hni ques 15%%%0%%%?5}1%(11’%@ i ell[“ afn illustrative
en(‘g[bj_)ggggn.t,@a (f@‘g@m?’r@tﬁl_ﬁgﬁ‘ gﬁaﬁ)witdé@g Fwﬁmﬁﬂwgrgdlgain that permits the
: nt s. Whi i Sru inding o e
P rpf&'gtq g?)lﬁgg]tl%p%n I&%H@Fﬁgqu‘l ohexannle G T-PEM- 3nkiltehfagion proteins

canrhk edsarbed ofitoCElutBiibse g@hﬁﬁ)fs&“ﬂe%&h%é}lﬁgﬁle%gag% rl-rzoglé% MO) or

h{grgit ei as., To illustrate, a firs gene
SIWIHRIOBS APt tiged tderetitre @fat@s, Biich bane ;,'ltélnmgnﬂ)(in’@! fimpfatp@tﬁial labeled
: is i,yat or..can be fused in frame to the

bm'gg At il 119(511%'&&6@?%19& conggliotns C?)l’ll(glpgieﬂ(,) bgl_déqg. Eollowing incubation,

i g sequence a

. thePiEmtiS ate Washrd! wprRidvaearst usidubi Cig@ﬁt% ah& 1L nq%ﬁtﬂ’;% gd}q'&%btoﬁnd label

detd g%[ ntial interacting protein.” The seco
ctmyned directiyoydn the supsmatant pRérdhaboursicigentit dissodaeai n
f usgdvyd [ a "fish" protein, )
o' vl Bk By e FENS I Bolpuoniidrdnd b terecting
polypaptitit cero be sed ac penvdrite dnhiﬁte?}ﬁ%rf?gi-dﬁdpkﬁsﬁ? Fs)éa@ gagéloif qg%.dPatent No:-

' of th ait fusion
53?—%% 8?%“{’%‘-1 RS agr@%’éﬂ Eello72: 22232t Madun. ¢t &or({1998) J Biol Chem

268RBEM&-1bi B4R &y C Xn: they. bri .nto cl ose .
g}r}ox?—rln'b?%t he t\e/%rbclfoﬂa@lgrblg ngt?Cﬁ%’unﬁ ggsd r99¢% sme| Iwabuchi et al.

(1990t Prcagene 8:THOS 1696)X for SubsERUEES dtet%é’tﬂ%ﬁ%dmg R difrupt bindin
operably linked To a g

eporter gene ich is
Ofﬂier}%ﬂ% itﬁg}’% Ot:h%"gul atory site responsive to. the

t r 3 Sfakti gl drO MRl 01485 PCT/1L2004/016865 )

activator, and &%ﬁ%ﬁ%{%@%gtﬁg%lwﬁlﬁ%ffneﬁe‘ﬁé‘céafﬁmﬁs hybrid
protelas.e cicetluatiate s ditstt bytaxbgend compriiRs th@k@ﬂiﬁgtgegﬁe&g P8 DNA-
Bindﬁ?ﬁj&on?ﬂlg b Eﬁ%ﬁgﬁr{&)ﬁei s. .In accordance with the present
L Tventt on. 2 1RBY AcH¥aEean by BsediimBjame ho te ading sequence
for priohier pRltsina epeastpgld ke dyver ek, l.actj s, .

Schi _zogacg:ﬁare )cgeny_cesggpjnglé‘,? p%lgtrqeﬁé%é/oo SYRKI Sf,ength to bind to a
poteafipl c itarastipge prateinev i BicasecdNeu holspd rﬁoﬁiﬁse%?g%?sa a transcriptional

: gLl us niger, Aspergillus nidul ans,
actlv’élg@f dgflnaln ﬁ‘gﬁ%?‘a&*ﬁ‘%g‘? @288 engpdingin Skishl| protein, e.g, a potential

oris,
interpuingpRétpincof sulfi@diet 1BREh to interact with the PEM-3-like polypeptide portion

of the bait fusion protein. If the bait and fish proteins are able to interact, e.g., form a
PEM-3-like protein complex, they bring into close proximity the two domains of the
transcriptional activator. This proximity causes transcription of a reporter gene which is

operably linked to a transcriptional regulatory site responsive to. the transcriptional
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preferably S cerevisiae or S. ponbe. The host cel

contains a reporter gene having a binding site for
twbaodksAadli ndi ng domai n of a transcriptional activator

used in the bait protein, such that the reporter @EH#.2004/016865
expresses a detectabl e gene product when the gene is

10 transcriptionally activated. The first chineric

H{0H resent. in a chronosone of the host cell,
or agpg%(ri tké ‘;(8 e Qiﬁﬂ‘%%"ﬁﬁr $era ean. bg detectad tandmstd &P score for the

inisEatien ﬂﬁjﬂeahﬁan@ﬁslpﬁfoﬁgﬁmd in mammal i an and
bacteri al pes. The host cell also contains a

firsth@$6o p% wg%ﬁbe mcnsgh mw&:noaﬂ aht enctfoddBENGes providing a host cell,
a

EofaBSS § st he gene. encodes
pc hi rrglr% i C péra g}t é‘?jﬁ Qgh Iéﬁ“ f“§l=§s S(ChyzO@acclmomyces pombe, Ustilago

npMishiSaciharprolpeRi deréhghe, s
LEMENE: N the repcr)rteregg[ﬁglg)l &?h(gmgoéafslj QI@“?US Biggr, Aspergillus
% %’;{E ‘Sgatp FBtSeiGRndishactiopisalis, RENHSanskate fROIGPRLT $Bugh most
pie&ahldn ce | e is_also provided
g Ce"e"‘g’%g‘ﬂ? "B o hiSe 58 Hantis @ nemsrtes ctehe having o

el ng

ich is capabl
W&’&géﬁ@(f@é@q P& A-birslirig Hombiano P Qltaﬁécrh (t:lglﬁl%l ﬂ%wator juged in the bait

both the first and the
prg{eéﬁgg hé\‘fglta? me TGRS B CEPHERIES I@Gﬁtemﬁild& geme plodudtoriendfhe gene is
trqnlsamﬂodsll 20ivarafl ¢ first chineric
hog I%Ii@p); esont | nhght% ‘ lcl)%éslf\% n%eHSfmaty ygsant ges chrogrpgome of the
el rfticofi aveaxipresgion avettor.i MtéracHi t
Pr ef or abf"%ﬁ ?ﬁgé;/ rﬂgy gig(ﬂ)e performed

f asm d.
lnﬁﬁHl%ﬁﬁﬂgﬁ%B%% éi’alr?phityR%e first hybrid protein and the

t r afherhqst iceNahls@ CWoniatd Qnﬁﬁ?'mrﬁer‘rg({ Igtgﬂgpglgtg lnl,gaga@gglledof being

transcr

ex;ﬁ' eﬁln are derived from
SYFH g Shepbestsel. [ﬂm—gfmodemgdwlﬂ ch roRlin, OWRch comprises (i) a
ese separ at e

DNaChi onai ns. r i nstance,
IM?ﬁrgon ﬂﬁmﬁﬁﬁ ’ieﬁ?%“d%‘?s f SPFRPNYKE ﬁlﬁm&nb nn dbfmnmsteﬂgéne in the

hoskefyant gipebdiopiacin b ¥ PASY.3 Fllh R B e 800 27 @

kno%gn to b found in the vy
pr o SR SiQgensris plSolpem\nded whizh €6y éjaBle of bemg expressed in the

host €& l.§Q, hav arabl e bin
08&;2”1%?3 F’%‘%d.dgﬁg “TohT sonpr E%wfhgnmbmlme botiethe first and the
5€C fchimdror géis awe@;ftﬂiu b ! g 1, 8nd ncI

the LexA and Vgl(g\ig‘?)ot el rl%ga F?I ﬂ“’bg‘)@b of plasmids.

Pref%ﬁ%g? DoYsyen, the figst wérmgrgugmmtpredehy ina chromosome of th§_}1ost cell
y

d t, t d
N Sk A el Wbt artin s 'h’égg@&"ai'm%?u&a@l@m

coisefemblys ; theu G)NASInH@EHF' BSm%in AFthe ]I%ati' r}g%pd {retein and the

un or. fos anot hér "enb

e -e
tran ﬁidf*ﬂ afeRaiemaimd of hehet rsactsdr |h@vbh@n?fhoté{ﬁt |ay@]§deeﬂ,ed from
e use o

%3 d ff t
tran ﬁﬁﬁbl%ill\lA dog?é%tgfsné&? ﬁaﬁleﬁa%r?’%vbag% %ggi:n{g,and tmmamptagmi; activation

domqugp Emmhmqe thesy egfikate U}@Alb%ﬁfhggﬂcﬂr%s% al arI] %ﬁtlvation domains

nction and 5 has no known o

fiva
are @?‘é‘{ﬂsteﬁ’ gn‘ﬂ%ﬂmothewéoﬁt(}@bﬁ emtelhnaraﬁﬂetldxﬂwn ﬂésﬂ% Rlnd & the yeast
GCNal hdv\DR 1 proteins. Many other proteins involved in transcription also have

separable binding and transcriptional activation domains which make them useful for the
present invention, and include, for example, the LexA and VP16 proteins. It will be
understood that other (substantially) transcriptionally-inert DNA-binding domains may be
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~ formpimp f| 2 IRENroliks n EEVpBdike-AB @RHREALEMIE N

control over the sensitivity of the assay to the |evel

of interaction (see, for exanple, the Brent et al.
wéSods gl 1 cation W94/10300). In preferred enbodi ments,

any enzymatic activity associated with the bait OPCT/IL2004/016865

fish proteins is inactivated, e.g., dom nant negative

or other mutants of a PEM3-like 10 pol ypeptide can

. ysed., .Continuing with the illustrated exanple, the

us%‘éﬁt{%@ FW%OC? ﬁB?%%’@H’? Perd. apednmagingiof AGESs labtlaoreprésbordvh or fos, In

andBéVe@Ebdihen pg{t Ch, L i.on proteins.in the host )
cell, ther eftor 6 , Dﬁcﬁaﬁléteig&t %oe aé%taflgélﬁ BPsggRenat @gtivation domain

may beiftom different peoteipsi dheabe 6N LECRPNS 'bixﬁﬁﬂ? _doxﬁtgﬁl provides certain

i carried out by introducing the firs
ad‘%ﬁfa Qgi Egrgeé‘r?glp&% dntyﬁ%Sts&'EcIrF&AcmorﬁéY centgiom @oi avtivatidrefuhbtion and
hashis knewh leffeainen $idh 4 | | t,0 conditions

unger whi ch t he bai%ﬁggﬁﬁ% %eglle%in Inpq’dgﬂ@nnélsﬁr?g Lgxé allows
COnbOh PXYSIBE SPRFIEGRT ¢%ﬂlerassao_,umnmtlyva]§ of iﬁth@cg&lp@s{(ete?for%%ﬁﬁlple the
tion of a PEM 3-1ike - ’

Bfe%gﬁf%-}ﬁﬁ;é‘ﬁ%{ﬁ%%‘hﬁ%ﬁ@é{gﬁts in a detectable signal

pr cduwmreférdoy chivedixdit€ e : 0 . ne .
cordingly, the level ggﬁ]@%&ﬁ%‘?%Lﬁtgff:fsgoe&zggﬁalg&merpm or fish
Proiefls by ddcHratedt eg..t demireohpegaiveand dthert heutakis esL e PEM-3-like

poly‘ﬂéﬁti&@éd%l&quc?und can 20 be eval uated by detecting the
I"'evel of expréession of the reporter gene in each case.

VarGantiguingewitht e itlastsdied Ggml & _j; rd. -
- vvigh t.ge net hods of the inven iorﬁping |%cﬁl%]edg’?g%%?de'medlamd
1L, 1 16 AnYePROWER theehait andhifish fpsionl peateimudh tHethost adll, Gherefore,

e e BTl ) L B 621,514 M

enzymati c signa JOF repprter gene. The method is

carrigl oup by rintsarbroingsthg ikt egheri6ipele HEP LR &GE4 cﬂi?netglte% ne jnto the
St e

resent. i nvention provides recon

agspect .of .t he
host 8k & SBPEB%?@#P%@H fongoudtitions wndeENVIich itke bait and fish fusion
ol ypepti des.

[ i i j,nteractin .
D R o e aRe iR S el Bl e R BB oG acueed. The
%@gct?b(;e signal

0
t aki ng .advg&lﬁaage of cell culture techniq

l,s
prodlgtgégpbafr tpe Chpre oy reRYtEy gemdr Aescadinlgly, thslettelsof fobgdtion of a

et het 5 bd i onpl 30

et ot aa e o ok otbOh S TR FRsehl of edte compound can

be evialyetaddiyrdgtesting thie lavel af éxpyresssn 6£hb Seporl%ﬁg%@lg ig each case. Various
e

485 PCT/ | L2004/ 016865 Often it Wi

P 0%23‘?5?%&%&8 18y 85 e w acerds withghe methads ofitie iivesti¢e and include,
for eka@gple) rebbMer béh i th a subj ect

PEM: 3{_T?ke rp%l yeﬁé"%? cgr t°L‘ gﬁéﬁ)g edlaBls Sils hpFelegted from the

group gnsfing péan eedymatictsigrmlvi flusresfeni HERA1ES Pho%\ﬁ?é%@}ﬁ %$tgnal and
|

drug feQisBERET ati ng the subject assay in an intact cel

One aspect of the present invention provides reconstituted protein preparations
including a PEM-3-like polypeptide and one or more interacting polypeptides.

In still further embodiments of the present assay, the PEM-3-like protein complex
is generated in whole cells, taking advantage of cell culture techniques to support the
subject assay. For example, as described below, the PEM-3-like protein complex can be

constituted in a eukaryotic cell culture system, including mammalian and yeast cells.
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-hergin 29 Astmy

include the ability to detect inhibitors which are
functional in an environnent nore closely 5

veppowhsxgt i ng that which therapeutic use of the
i nhibitor would require, including the ability of PERE2004/016865
agent to gain entry into the cell. Furthernore,

certain of the in vivo enbodinents of the assay, such

3 ' bel ow, are anenable to high through-
o AP B Al o ARt o gemog vimh aresainpbnonbis of Env) in such a

I 1 - H . - . H -
celheloREiBh hiskiBjepr P TL1ike %E%P?ééghgergég gl%g BeUEiriSe 10 infect the

CtPe.ﬁ%ell. 10 selected to su

z\ Pl I intasese Asivantagento ghe:lr:a:tmgpha e&ﬁjm@@}gh;bﬁ: an intact cell

. . Us sources. _For. instance, fusion

i prﬁ{)dte.\éﬁgblgf nmggé?%lﬁﬁ%ék%se\gﬂ}cﬁt%e fupstinal (n gyenvironment more closely

apreegmalinarthatt ebichitherapeuiRusde 86 dtd A WGIYSE8Le 3ciuding

alﬁﬁ@rgﬁ i on v?ctor), as well as by mcroinject |Chg t e udng the
usi ot %ber BB rfO; g2 eptryy infeRidae @ﬂﬂo;jrmglmlnerq‘, m}-taim gf the in vivo

. . t
enpiii@kehts olf 'ﬁhé@s@é{y, %U'Bﬁgé gf«'ﬂ}lnéli’e:a g*v%g&g@:\xg agggrlnggﬂi)?e ?o high through..

after incubation wth a ca
puj gaglyss of eandidapigests] | ke protein activity. In certain

enbogi s a PEM 3-1ike protein activity is

r ep?@geg%?ﬁ SRS 8 FAHI:?J{’:'%WTI £ Poteinscomplex qrarte eidegends to the cell
seldeied 06 bugiotthe BAEET RiteRidti | spupt s :

PEM 3-1i ke prot ei% act | vil?jg/ﬁ’g%\%rhg§{J§1g°§{h8§8F@3§%“tF qan be derived

frop, gxogengpr sauress. dlor vstarsse) historpproteisl @6 bel itr6@ided! iflto the cell by
may

' . -li ke protein activities
ref’i%{nﬂcﬂﬁu%élg?%ﬁ{qﬁgﬁg“%? A 550D the Bampplesn pememidnonsctor), as well a by
migroingjextinignhg figly THERRT i 0 _events (e.(g.,

rel ease of Vi r_glqﬁﬁﬁds 0(@&%% 0 Oélggiﬁ%ﬁ @ng)p(prot%m.
PENMSI{K EmBpdiments, & eelblsomanipolanelt dftenintabiatiee s 8 2868 datc agent

andMsd m hpi-t@tion and anal ysis of _

C(_)S-) ia% ng:g? 2@3}1\&3& <A proﬁ?lat WYLy or Imeertain epbodiments a PEM-3-like
propam iactieidy iio nepaosdnRd Y prduefios & if 4 i ns.

El uor escen&; _Resonan%:/g Enerlqu}%ﬁ{gf félrgedP%@F? b%ﬁe%emonmated

f disrunts PERA-X-bikel pratein aivitprgahedause a decrease in the

proiél.inlftgégi dofgsf.iguggi%%a?t?cg slr.] owng%rgq%ﬁ rﬂgﬁ]loﬂg%/él‘gﬁg Pg?,l\Z-BE{i]gtg g;ﬂtein activities
may mebide] esthoptr beaitabidny cinplexORemanG %E%ﬁ%%tﬁﬁ%ﬁh%?wgfane fusion

eveFthg' ThEq flugrescent nol ecul es are en suc
) HE & :Eﬁh Og puak budn of f@m@: @ftvtﬁbielenp! EP@tMaslil(d bﬁ;ttein complex
I s W th the excitation spectrum
? of hlgaﬁhgér& r?g% 3%@@“?‘?’%“&8%&8&1 8?3 anglyse of eg-imynmoprecipiated
proteios oer ablirguperifisatuc kh@ darddYysid Gt o iate
Resd L eniip%ﬁ ithin the donor's de%cli;i (txg ?@Eﬁ%@@?%m Elpgrescence
nﬂ(ﬂ?ﬁ g? iy Jéﬁ?%f‘lir @R@Ta\ﬂ@@ﬂbwawm!agylsaéjgfdsu@ t@d6Rfhine complex
forndatight -F nt _ener it produces is
¢ ; uenched g%/- ?k@oé&%@%ﬁ% %V%tﬂg@%@_r CREESTOC 3Nl eecitagion \apectra that

are bogshbmlm@E)S@@TMiwoﬂtﬁJ&I%G%Oﬂ'i@'r%a%lﬁ%%gg% IR The, fluorescent

educt i in the intensity of the si gnal
mOI#Pgeﬁan% ghorsh §hch thatthe amistion spedtemi of end ofthefmblesules (the donor
1 jyt dlot. t-e-em ssion of flyorescent |ight
mo egzﬂétb hdg)@rlﬁﬁ@vﬁth MAELitatiGh spectrum of the other molecule (the acceptor
molecule). The donor molecule is excited by light of appropriate intensity within the
donor's excitation spectrum. The donor then emits the absorbed energy as fluorescent light.

The fiuorescent energy it produces is quenched by the acceptor molecule. FRET can be
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| onger wavel engths (| ower energies) characteristic of

the acceptor. Wien the fluorescent proteins
wdhsieeal! y separate, FRET effects are dimnished or

elimnated. (U S. Patent No. 5 5,981,200). For PCT/I1.2004/016865

exanpl e, a cyan fluorescent protein is excited by

light at roughly 425 - 450 nm wavel ength and emts

i in the,range of 450 -. 500 nm Yellow fluorescent

m"‘%ﬁfg{}é‘i‘ i % re‘&?ﬁf’*? é ‘fbﬁ yiegsity £f theufirorgscsa signsl2froni ke donor,
redaodore A the UFb@AE oflts 228 ted | . Lhese t .

proteins are placed in eso{t%tg ] %Hr?/oﬁﬁeeng@sé?fl 8%:@“%F?38€\/llght at the
longey warelergthe(lowg tergepacmraterishio of itk addepof - WHENRNE fluorescent

i £ rot el a forced  into close proximty
proﬁ“t’%ﬁ@&?hg??@?&%@ Ptgess é&%@mlnﬁﬁh@p@r@mgmﬁﬂl (Ul$e Patent No.
5,981,260d by FRET. The bluish light emtted by CFP wll

be bsorbe? by YFP and re-enmitted as yellow light.

\lT'hi or o % ﬁlavamﬂﬁtwegcrmt Mieﬁm@ccﬁwbyﬁt@?ﬂﬁélrﬁlp@ﬂ){w:@s b 450 nm

d1&pn n nemtte ig i's o
i éde% Iy ?E@“&géﬁﬁgﬁd hﬁtr%‘ég‘%f %‘E@ %ﬁ@ﬁlﬁn wisllew flupressent protein is
excit Ilight 8t foughlyt 300 2523 RirSamBYaHSM % 9
" i ncreased. 15 FRET is typical I(;/ noni tg?tejggbyg(ﬁefg%yurﬁnt&ese two
Proteyis 5] fedninopolatien. g ¢yaghand ryelies pnsesctmice may be separately
visualiz&td | @bk A ' 0. .1he excitati pn range of the

donor and cg’wgh_ 2{% %vg&gﬁ%)lt%}%% (5] fﬁ@ﬁ}\gg Cﬁ’_lsﬁﬁmmm?ty with each other,
the Huerssceatrptapeics mghbeailidrddtsy RRETDIHe lish t@# %HREEEE@TCFP will

e e nor.: acceptor enmission ratio is
be alg\gorﬁ%(i Q% g%g (3o grempited: asevellay Bighio Thisomerns izat tvehienshapteins are
i | Witg! i he d : ..aCC.
stimiithed B 1a5Cat i Y50 MhChd B R 18RS Rty sduced and

emission ratio Is
the MOW lightewbishtis pmtgtoemaﬁyatiﬁmildne@bﬂﬁﬁ \M\@I‘éﬂ . L Ys %[ggﬂy increased.
FREtl'hisSt manper the .i,;nteraction between a fi rst’ a

secont S@Y;‘/‘E@HPW&&W&W%@@@@W o€ epitted lighttm ofsponse to
stimblREdn a0l SRS 8% &Rl e lifeti f the .

donor fl lﬂ%?escent rﬁraot?éer%l%lg%%ggger%oé? .mérﬁ}fig&@ﬁ%ﬁéaﬁ‘?] between
the dongupmétedriight hid tieiaceeptamerhittedaasYr hen YBé B6hdacceptor emission
ratiotigclﬂgll) GRRET 8L e fl uar escentilte3 lifetime imging

techidl ogy (FEPMPCRWBPe and e tio, flpgregezobpjotdios anceot in close
proxi2®ify. Wher tHexiddor: 2t &Ghi 19 ¢rosc. . 193:

36, Verveer et o pEtZQ)eglt(l)l)Sé71 Ill(g%ﬂ?ylg?gvﬁ’%}}%% ISsyiring and the two
fluoregcaptaproteins are i closrprokiuisy. 10 thignahiia] 1@ ifdeldéidatRtween a first

. | d. Th | ith th
andsgnéerpstg n@?g‘g%?“ﬁ?%ﬁ%‘lfa 'ﬁgraf ?S(rnlresggntjssmi e?y _
exilat Sobuirepod ofaFRET LRE aghe "the"f&lg%egléﬁlg? f@%{}WV&MptgP 4Be donor

q distinct fluorescence lifetine.
uoresgett wpiehe (o decreaseg e hlais athengoin dlupiesadnebifatini€lcalasi Seasured

; . 5 PCT/ | 04/ 016865 To Perform
using olfigOickfiGd fligicnge : YHAgng Sk E M Vietser et al.

assays

(2000) rficéarae 20091567-1570; Squire et al. (1999) J. Microsc. 193: 36; Verveer et al.

(2000) Biophys. J. 78: 2127). Global analysis techniques for analyzing FLIM data have

been developed. These algorithms use the understanding that the donor fluorescent moiety

~ exists in only a limited number of states each with a distinet fluorescence lifetime.

Quantitative maps of each state can be generated on a pixel-by-pixel basis.
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protein of interest are both fluorescently | abel ed.

Sui tabl e fluorescent |abels are, in viewof this
woeKkhdization, well known in the art. Exanples are

provi ded bel ow, but suitable fluorescent |abels nBfT/IL2004/016865
specifically discussed are al so available to those of

skill in the art. 5 Fluorescent | abeling may be

acconmpl i shed ressi ng a_pol ypeptide as a fusion

pr ot enil% nP er\?&%i?é%?ééﬁgéﬁ% the VI3 likopolyretigkend the interacting
ptdteinrafsmenbt 26 Bb@iRDrdss Gl ogjellyfish, carals .
and other_ coel ent er at es's. ! Ig?r%l%ir?/?n#q%hfoﬂléog‘éséﬁ’fﬁgbgs are, m view of
}EE éP%fflﬁ%ath?c wpél?kl_nqvex gn;ml;e \a?tri artudpleh a&@@trmﬁa&ﬁﬁelow, but suitable
flubMQEES r.Qt ei. ) 0 equoria victori a. o

Var 1 ant ga% r@}ﬁyrﬁgceép%c ﬁ%ﬂﬁkﬁcuaﬁi@gﬁ,alsowaﬂéve teltlfose o€ skill in the art.
Faweisaitilarliag dlayrbeaitbsipRehea RECd Certayn variants . :
w%he ﬁ‘létered such that 10 they ng&)FegﬁlggPp%g?g)ggﬁ&eg?se%ﬁfsmn protemn
ahd nisresspereta. et example fipordsomnt proteied iddl@edednBRRyfish, corals
Fl_.uorescent proteins

arfd-6ther &:e%nge{i‘gte@:ﬁxgrhglgp){e g%é%:?%?e B{qtﬂg% inclyde dheymagy variants of the

rmyﬂbe stably atta
groent fluergsesht proven ¢GFPROPABQRS RN LB, 1 : :
orilﬁ%ggtj n%n for exanple, peptide b%ndg%%gi?y be brighter, dimmer,
expr geir cxsttafion andes Y@ spectre.h €lerteml variants are altered such that
theyY 66 fonlebind Letin-strept.avi din oupl i ng. For
Yg)x arplés S %51?% B SRR Sud o8 tmardfeanca BEP, PP,
) RGR grespectivelyD 7 Bluotdscént (86tethé GhaPh ' i
bl v 39920 Soney 431 229%33; . s %tgtﬁlg%%%?ﬁ}gérgi‘é Wlypeptides
Foc. Y OIaEQlengand nopepyalent -linkgges, dntludivg, doeexahple, peptide
bodO&A., ool & W : 803- 808. ;. Levi.ne et L
al gﬁfglgsg) Conp.masfﬁgg{% gﬁmit%?ry%%ﬁ?ﬁﬁﬁ? : %;még%‘%ﬁﬂkﬁtfepmwdm
cogpling Feregmplessef Hnares @80 prot&8s- 38 USt Patentx s pp4 243/; 5,777,079;

e t, o004 et.i es ] known in the art includ
6’055’:4?\%?’%2’%2%& TaT \éﬁKL%%iGﬁnebéhkza&%aﬁﬁaﬂdneﬁt al. (1994) Proc.
Nadodomd. i3, &89 91:12561-687 | QW Ldy) oxazol e,and, . _
Soé{rg%gqam ne. These a%tgl ?rﬁn)w%idhég\gl'e@é% )g%@fo?a’fzeﬂb?g@é‘%ﬁ?l“ 35:803-
itineseingly (B82) diamp. | Biothen. PaneilQoioret7-B5 UDeRAGEHL al. (2000)

SciEh 8 :iaﬁﬁ-_ﬁese_arch Cheni cal s (2000, Mol ecular Probes,

Inc.), along w th nmethodol ogies for nodifying

pol @epekeapiant il bl prateins. .

Chat T Lor cog whan ook BRIEs S RSy st SBepatives of

flugresceing ebengaxadingzols, fdouorasas estsir Dueifer fyrellow)i Pridloxazole and
1990)_Bi ochem stry

' i ' t. al.
fho‘iz%@%%g[;Tfhfé‘%?}*‘ij\é%a%i%?afn@@ﬁp dHiarescantypaigting mey dieefound in the

Haridbook bFELGe3es) oL |
¢ 1@54) Ok FRO s Bicg%”g}%/?y GF g7 Blcicehtgr Frobes, me.

alm%LVé%bmpﬁhs%lpgieﬁiot mwdifying petypeptites beieh Qndta nfoiiiesas Exemplary
Prot?i{f/vﬁle aﬁ Efgtﬁ)ce} eaﬁr_hgf(’l ugo_ rvéltﬂg{al nﬂ;gggch%%?oiégggxgggde, yellow
ﬂu?fggf,%? ppa;]tsmfeﬁm;malggﬂs gs%eﬁ‘g é%lg@g%l i @tgﬁpggéogcgtfwgyﬁg:ssoal5),
Peﬂﬁglglf}'ﬂagwggﬁé Atbiading prateinsfro@ 1thwGiRARGANAE SBabiodinium sp. (Morris
et al. (1994) Plant Molecular Biology 24:673:77) and phycobiliproteins from marine
cyanobacteria such as Synechococcus, €.g., phycoerythrin and phycocyanin (Wilbanks et
al. (1993) J. Biol. Chem. 268:1226-35). These proteins require flavins, peridinin-

chlorophyll a and various phycobilins, respectively, as fluorescent co-factors.
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PCT/ 1 L2004/ 016865 FRET-based assays nay be used in
cell -based assays and in cell-free assays. FRET-based
Wé%ﬂ%g“sgre anenabl e to hi gh-throughput screening _
met hods i ncl uding Fluorescence Activated Cell SoP€imgo0d/01686s
and fluorescent scanning of mcrotiter arrays. In a
further enbodi nent, transcript |evels nay be neasured
in i%l’:lr'lls havi %g hi gher. 5 or |ower |evels of
PEM 3= "Pﬁseﬂr laé‘éasea:@xgtl?e\épﬁeﬁ Hh.CQH‘db@S‘?(ﬁ assiaybaghdl fiyt@ﬁq% assays.
FRBTabasad €adss e -11.Ke oteln. Pronoter ]
regi ons for%sjuch ge%e}s‘le(('gévL Iﬁigir'ééﬁoug%‘?"lti SHEedE guethods including
Flygesseerjce Ativated Gl aiting ehd/flhoreies $@nAing op ﬁfi%‘@fiteg SEys.
andhﬁqﬁ iar}ea rgﬁ_grter gene- based assay to et ect
agent 5 THAY Empdipentoranterpiiesls prw B nekaredeiguictls daving higher
or Bene 1exhy eEPENIB-1its BRRGH aBlvit) &Y Y06 et er m ned
'kIE any. way known i nﬁt he Q%Ylt)lsﬁlcﬁljdgrs{,%a%S?tlefé’ﬁﬂﬁ tg]?t are regulated
by REM-Adilse protoll. obromoter regioBBr sudlcEaes (largsi Portions of such genes)
ma}%r@%?agquegﬁmlg-l i kege%r gtein actjvity may be
achi eved, rof egatﬁpa} POYSr gemerauesedgne speiserggene-based assay to
det@REREE ithet cAKRICE DS IdARinY BTN 3-PRE! M3-Like :
e rotei&hsctivit _may be achi evggfg&?%?&giggn% geprgggion.  Transcript
iy cﬁm@gﬁ%ﬁ?%ﬂﬁm ovgehe ticnatkaich asefk exbfiple, Northor
blo@igpe rat-pcfhe scr.eening as i s_a_binding assay
; i(g V\/Eet er pro{“Z‘f’I%- 5ot %t n &Tge%fe‘i?#wa%énmmtﬂﬂbt?@hwty may be
achigi-edjifogexanple) by B@d0Eing R sGoff PHEIE-30 i be
PEl\]f[%i ﬁ?d to.a |abel, vvhegg_ t(h)eél abel3n@geﬁ%r$s§?gﬁ)¥d8f‘ Decreased
TG T LRI BPoviheay beleelievedb Foar exiagmpdd, by Ap ustideabe kibozyme,
gend Riedckdge eadi oi sotopes, fluorescers, chem | um nescers,
engm&s, specific binding nolecules, particles, e.g.,
madngeneral arhere tiesscrasnthot $16a i%@-b';ﬁ?ﬁg Lo (b i :
bindiD) gul s i.nclude pai rs% su)t:h as DI o :agr#agA%h&ﬂklngmtem'pmtem
Sy é‘%?‘g\wfg&%% | Hi;g‘&ﬁqiqtf:-hmeammﬂtegoﬁ the ebtecules rdeBn?o joined to a
labeR Rfeké tHe 1abki R LSy LNe .qonmp) enent ary menber
__woul d normal| s b‘é&?‘aﬁ%ﬁﬁﬁfﬁﬂy tPr%“ﬁﬁlaéJ&Eﬁc@biet Higal. Various labels
inclysleo viiadivisotepesde fleartsers, icherBfIGOLABSE V\é,{r.fg?/.}@%g%eciﬁ ¢ binding

cedures. A variety of other reagents
mo}%%ﬁuaae‘?a‘c % Ehe @W’@éﬁ ipagicless apd thédike. i Sydcifitebinding molecules

include pgR8tstich hX Biotia! -hal protei e.9g., al bumn, )
e d e?gr gen? Stak gltoilﬁtahgts trgsrﬂé%{@ég%%mf aa{@'sdrq"?é?t%ém Hpt Famihe specific

bindlﬂgéli@nbﬁr&rfb_ﬂ @bmpbh@tmmnﬁéﬂWoﬁRﬂﬁ&&aﬂ?%ﬂ?&iléd &itﬁ)h molecule
thatﬂ}?ﬁ&%goun td IE)er.actl ons. 25 Reagents that inprove the
RPN NS EHOTHR agosdance withkngwnroeasases. i nhi bi t ors,

nug vaAss of Mhbbeh Qs L= merobial agents, etc, may

be usedsr The ni _xt%yri_le n&?‘ﬁgé%@}%ﬁfg@? ETH RSP 4hgse include

reagegisdéfre salfas ngitel pesng, erg. tdllsurnigg de@tdetitsd Eﬂlé%ﬁgire used to facilitate
sui tabl e

. | ons _.are perforned at any !
optm%ag ﬁ%gfr%g{ ﬁl;@if’amt ?’B&E& W‘Ee‘iedlé% nangpeaifiwooChatirgromadt imeractions.
Reagas itled Singpi v fHeCSti8@nd 0 b | eVl ¥on s LY TR
hibal SO be optim zed to Facl fﬁ%ﬁ@ip&é}%ﬁf Sh?rﬁ%'a fqﬂp%'l})dwg%tnudease
inhibidors canti- ,xpgl_crobgz;j agents, etc. may be used. The mixture of components are added
in any order that provides for the requisite binding. Incubations are performed at any
suitable temperature, typically between 4° and 40° C. Incubation periods are selected for

optimum activity, but may also be optimized to facilitate rapid high-throughput screening.
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WD 2005/ 001485 PCT/ |1 L2004/ 016865 In certain

enbodi nents, a test agent may be assessed for its
WBhbds b 4dsO perturb the |localization of a PEM 3-1iKke
pol ypeptide, e.g., preventing PEM 3-like pol ypepti @eT/1L2004/016865
locali zation to the nucleus. 5 10. Methods and
Conpositions for Treatnent of Viral Disorders In a
the invention provides nethods and

furt rker ﬁs pect
compodit BWsenFlﬁﬂd“f‘?letét%’@ﬁ‘t agegt mAyriad asdessed Geris, abalitg to perturb the

Ipaitizhtesdl ! ¥ PRERREGRES g.by, envel op vir
Letroid viruses ang&ERRﬁ%ép%usesegr rﬁrﬂ%‘i 1A ﬁéM‘?ré‘lke polypeptide
lpgakization to dhe muolensi r uses, rhabdoviruses, |entiviruses,
and filoviruses. Pr eferred t herapeutics of the
' 10

i nvention function by disrupting the biological

lact i Méthodkfana M oRitlonk §oPaLYREe 1{ b P‘@lrgl..DP pﬁ? li ke
a : ry

pr ot g_pn COlTp ex In viral matu =Xen
t her dpa Girthes agrect, e mvmmompmmdmha@hedmm Rnfpodfiotls for treatment
RNAj constr ucts,

of U Ao M0 Tt B RERIR: P09 hus Snvisep Drincbmetoigsicuses and
RMWUS@EMQHHMB euplatihifedtth @éiﬂpﬁf‘ﬂsé% ?Iédbﬁg%ﬂggs l%l%vllriuses and

ep eptidom netics, antl
ﬁ&rﬁf%%ﬂ i’gg’ g‘{ &ﬁfalpg‘é@ @fthfelﬂamtm fOﬁCffd’meyi disepingdthe biological

ackiRfty Welg PERIBOMS p%{l eB{lae g@[p]g% %g% 'I)}SS%}FS% Qmi?)@ 1§ i vi:ral maturation.

acids to disrupt e expre
pol ypepularyshempautiot 6f e ikhiatioA iR udEGRRRS Aot Rk as for

exa]lln i(e rot e| n functjon. RNAI therapies | n ude
P Ct@l\mtm%ﬁ sligorudeatides|oibozage) mddN Ah@zymes.

Othegxplpmsg,_gﬁ ftgg |des or teins that

are necessgl?y0 f orMli %@V\ﬁhé(@ﬁﬁg“ﬁe YQFB?%‘?ST}D?EUEemp‘@?flcs,a@tlbodms
anémaﬁmlyctmm target sequence is depicted in SEQID
pol ypeptides may be generated by

NC. eut |

desftgl#lsﬁ 3@?‘5&‘8%? the @vieption icludegnethadsofiinioddicing antisense
nudemcﬁ&tbﬂﬁ:ﬂi i,an of PEMB li ke .

protein conpl Ig;?gie}dp ge us%%ﬁ "ff%ﬁ?% ﬂ%e)&ﬁ“%?eé’ 116§ Qdmaleins that are
necﬁﬁ?@@’&fﬁﬂMéi likprotsin fimetidh,ent, a bi ndi ng partner

ln.a f rth enbodi rrent a pol ypeptide
tha C@%‘BP‘&% “’é‘n‘f‘ ﬁ%dSrP fripigodiming RNAp consturtsitd d’ewhregulate

theakpi@agiot of PREL P Bol bl 3 St Dl F%megﬁs?r'g b BEM-3-ike

the specification,

PfOEﬁHP Byctign.t éneegscmpbessRl\Wl tiEd Sqbédce ipagliabd/ @E@ ID NO: 21.
A’T’%ergééﬁ%c atcci n roteins are knovvn int a
B %ﬁl&%ﬁﬂl@fﬁ(bblé@?sﬂgﬂmg/pdm@tldeﬂ 10 mimic

certain preteii0dsmaind anforBiPt es ener ati ng
f nucl e| ¢ _acid encodi rﬁgﬁgf@’i&%@"g eiIH ¢qaplexes, such
as, jog cxapals kKt gpnaisdir Mﬁi dogaias. Fﬁg&r& enllﬁdﬁ@mt@ﬁtgﬁ tBinng partner
e conjugated to

X .ei c_aci
ma)p&g@ag In 2 i"urﬁler embs iment, a po ypep%ide that resembles an L domain may
disrupt recruitment of Gag to the PEM-3-like protein complex.

In view of the specification, methods for generating antibodies directed to epitopes
of PEM-3-like proteins and PEM-3-like-interacting proteins are known in the art.
Antibodies may be introduced into cells by a variety of methods. One exemplary method
comprises generating a nucleic acid encoding a single chain antibody that is capable of

disrupting a PEM-3-like protein complex. Such a nucleic acid may be conjugated to
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93 WD 2005/001485 PCT/1L2004/ 016865 anti body that
binds to receptors on the surface of target cells.

w0 300€0uisenpl ated that in certain enbodi nents, the
anti body may target viral proteins that are preseRETHr004016865

the surface of infected cells, and in this way
Once

deliver the nucleic acid onIy to infected cells.
et cell rfa e, i's
on 0 ol Ind 6 £t BBORS of Dhe sublies AEStesheSsadbs ol o

t he anti bod
taken up y en

cedigingnibedinianns did Heitoan ﬁha‘y&@r@éﬂ Ataf ?rottélnﬂr Phﬁ%ﬁ) ?s rptlhg surface

It

chai.n, anti body that interacts |sr
Offfﬁa gq %63115@91-13 this peaysiebives the umipnlcemd dﬂlljctcennﬁe(mdi cﬁhﬁs Once bound
ant| body may al so

o ell%u e
to BRRAGESINSui&, 1 a%ict:irg??%?s tglgeﬁld.lp ogytys%,farﬁlﬁp%conjugated

be introduced Into
nugleig\agidt is traaderibed hmd qm&ate@tdﬁﬂ}o&&e\éﬂ s*il?éle EhAN2h&5SdyMat interacts

an a viral syste
W“ﬁl anﬂé&%@ﬁ@’%ﬁ rhlﬂ@f”é’éq prefein QCOTIIS:m.I Nunhvllceamdseﬂpfﬁ‘ssmg the
dcstul&& sir@’eﬁdﬂair@hﬁ%& 9% &k (r#e @é‘%ﬂ"f h?téh s:)lfsiri?é]e Ivetigety of more

nodul ate t he forrmt
corygﬁt@cpr@j(@hmggesd ewtrasbac] aofetioh fe.p) lhﬁ;*!i/ngfantaH&ovxral system) or
in the art wl

rei one of skill
111353% ers tagf fn‘{t}?é‘ met hods and conpositions of the
| nVSﬂnhll aid|@ukes P Iﬁllé i‘f@&&tﬁ) Jabé/‘fdgﬁnﬁe%n%a t}ﬁm\{\}]ﬁﬁyfﬁ% gg)dulate the

such as for exanple retrolrd viruses a

forpptiop ?frpé?l\@r-”rblﬁe proiin complexed, hedgscabanibol®. | nvention is
|n a nore {)referred

traid
:gbpllg ftheq%ac f Olg‘lg‘l?:lll‘ll rqltjl%\ce}gﬂfqléq]the@rqﬁﬂ waderstand that the

methpdd dndaohBobitioh€bf P¥iihws e ehide AN
frmre pre??rred enbodi men t§n b gmydggée%tad%d ﬁ?‘(’re?%t‘“’%‘ses such
etfoldovm@ﬂfs alw RN, wnme$ ulhi aqgefunreﬂwhﬂ;ddgﬁéﬂtvghg Wesent
ended be limting, rel evant

1nv&1‘h@ﬂ % g ﬁhb&b@e ﬂ)olte vm@e(f gng{er;gg errgd en@@dmn@,ﬁ.he present

retrow uses | nc

invendos Esfufthmﬂppﬁadtﬂ@tmrdrﬁvﬁ@eﬁ ﬁ%fr&lﬁklg@a th gﬁotﬁ { %?)Fe : prefepred

b\Rﬁ“OV' us which infects m nk rine en
embpdimaut,;the present ameation isappticalile lbnﬂ\enisL im¢tadbnepiiate lentivirus

gmu\lglrus (EIAV), the C-type retrovirus which infects
pi gs, the Avian Leukosis Sarcoma Virus (ALSV), the

Fe White roe ikemded tyibe igniifg, kwsvar{t 'i‘&rd:v?llu's%emﬁuﬁ§ L(\é[ I‘etrowrus

he Bovi ne Leukem a Virus (B

whi s GAjjses gﬁg)}osa{qqglasp o mhenhHﬁkg,rthe fetype retroyriyiwhich 1nfects mink,
the &E’#rﬁé I’enttl{ﬁ EH maf@ct%sl%e : thE gﬁﬁ@glg e\élém%}gg\ﬁrus (EIAV), the
-typmwvm whidh nimfects g bed Vigh EBROs Sa&‘&)lﬁ%%g (X}F'b\@%&e

U nodef|C|ency virus type-1
F eh"r?@ﬂ%?‘&“%%‘“&%&é’ Vi the Heling tdséhprse&erﬁommhm@na atigs (BLV),

the SEMIaEﬂI%ﬁkéiﬁﬁ' VERSE ThO TS SR ) s S5
ative- strand </ ég?% HB'P‘etfoeﬁl‘?fgch ), the
Humgm] -cell Leukemia Virus type-I (HTLV-I), the Human T-cell Leukemia Virus type-II
(HTLV-1I), Human Immunodeficiency virus type-2 (HIV-2) and Human
Immunodeficiency virus type-1 (HIV-1).
The method and compositions of the present invention are further applicable to

RNA viruses, including ssRNA negative-strand viruses. In a preferred embodiment, the |
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94 WD 2005/ 001485 PCT/1L2004/ 016865 present invention

is applicable to nononegavirales, including

filoviruses. Filoviruses further include Ebola
WA 1eesisand Marburg viruses. Qther RNA viruses inChé 00416865

pi cornavi ruses such as enterovirus, poliovirus,

coxsacki evirus and hepatitis A virus, the

caliciviruses, including Norwalk-1ike viruses, the 5
pravatdowentius éSappl a1l René i GiPaldd, iltPudih P RIHAIRY FSERuses
ﬁla&%l ﬁgb}%% al phavi ruses, Sentf’i ki Forest virus,

5 Jola arysspandeligrbuyg virwseand rubel | a virus, the

or t heyyer v A o Lng Type A, B, and.C _

i nfl uenza vi ;&El?gess,m%lﬁ% }gig%@ng\\ﬂ %g,élé‘fh P FOIFRAY IR pliovirus,
cRyshekitratus apd hepatitis A/ virus tenehlichernBaD M dMSNotk-like viruses, the
rfahl oVi ruses IQsﬂuch s Ebol a virus_and_ Marburg virus, and ’
HeRdOvIas S RElNA R EaREes vitye thetogg viruses incliding alphavimses [Sesliki
Fotestusrus Aot baAa! velf iNatngt e jreated .
_include hefk’r%e_s v1¥p§gsjf§€%l.lp'gfaflcelc .e@@%&‘g’e&?ﬁf‘@?wwme&
‘ngﬁtél%ﬂéﬂ’&ré’elﬁala@df? inifloemzn \gfus&udie t?mwlﬂm§ iﬁ%ﬁdihg the Rift Valley

st andar har maceuti cal procedures in
feet g i gl'lreke)lian %V‘fé‘%gg? g}PSin“é‘FS ¥Rl AnFRolayirys and Marburg virus, and
thelparamykovingeIhBcILEGED nfHA% BRSCnkE O siod i

Popul ati on) And TheQ'Edug%t%(t he go?eé&t egé?%%%u%%@ﬂ’?@%mses that
mayt beteatedinglpds bospss vicheespopul ati on). The dose ratio

bet ween toxic and therapeutic effects is the

therapeutic index and it can be expressed as the ratio
11L D5@fEdoh Ve DoS®npounds whi ch exhibit |arge therapeutic

[ nduf?es ,arcae@freferred. Whi | e conpounds that exhibit

t oxiOX¥i¥e 204 fthempeutiey ewacy edf, suhr eomhourldd & hakdstermined by
tahQ@ard ESH i yery . system 20 that targets such |
® con’pglﬁl‘%aglglat@%}él t%%ileﬁlgﬁc%g(lew%% I%fcf'ﬁc‘f i 95 FEPTHNGHY e pnimgls, e.g., for
deteimining Ehobien{Thd Doslaneds T6 su9 Of 86LedpaaLDb ,

t hereby, reduce side effects. The data obt alhnlz)dﬁ??grlﬁe Bd50 (the
dosertherappytically effeetivesn £0% eftbie populatiorst (Ktieatose anidisetws@rioxic and

use i.n humans

in i i _of d -
e e b1 B R il &8 i b cupiemonty tiveho i s0/EDs0

osage of "suc

Compbaedsoihich ekHibAt1hf8 tEQRSEIRL Ak ! leqc! the
E%SO with little glr%g% no t%iﬁ%‘llctggﬁm#}gf‘e ggagdggﬁr%)?ompounds that
exhybit Joxjg sidiereffegtssmen bgeiseth penditngldiponalkteherodisngen H8ivery system
a the rqute of adnjnistration utilized. For )
thag{r%éeg% ﬁ‘%%lu%ﬂn Aings 10 the, élt*h@? Eﬁgcfe%m%%emi Fgento minimizrpotential
dantdgeniapaistictal ddllsehi Aty HORE iLgyest | mat ed
cu

initially fromcell ure assays. E'dose may be
f or Hg data pbiainechfroml theoell| @ultuce asshyseael aniftial Stildidsi da@ be used in

TonfhREHE o7 AEE BB F 3RO 5 it oS5 b o0 sompaunds i
Pfeﬁg‘{uéf:hn_&%gga ih:ﬁ‘lg‘gédlffl‘i‘ljcﬁlﬁﬁné bRk @hsAhaSHEREE W) EBSO with little or
no toxicity. The dosage may vary within this range depending upon the dosage form
employed and the route of administration utilized. For any compound used in the method
of the invention, the therapeutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range that includes the IC50 (i.e., the concentration of the test
compound which achieves a half-maximal inhibition of symptoms) as determined in cell
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95 WD 2005/ 001485 PCT/1L2004/016865 culture. Such
i nformati on can be used to nore accurately determ ne
useful doses in humans. Levels in plasma nay be
WORRAMEY, for exanple, by high performance |iqui dPCT/IL2004/016865
chromat ography. 5 12. Fornul ation and Use
Phar maceuti cal conpositions for use in accordance with
the present invention may be fornulated in

culbyisy e Absho HdPrmngioneeanubé mgedtie noorenamcerapdly sletdrminiec asdivl doses in
t he

p . rriers. or excipients. Thys, € o
ofEREDLROIE in GRha Py R SRERUEC 4 Sreilopoabiee resformance liquid
chanthtoggphwat es may be fornul ated for adm nistration by,

for exanple, injection, inhalation or 10 insufflation

(either through the nouth or the nose) or oral,
12bucedtmuiR@lEiengl or rectal admnistration. An

exenplrary conposrtion of the invention conprises an

RNAPharinaeelitival sorapositidnis\fef Wsesiy St 3R arfld G tifthefprbdeRPHRERon may
b 2f§st m .and optionally including an acceptable
¢ dermypted  in gofiventional gpanngr awiled Phe vr, mptve phsiplogically racceptable
carhigrsfd@ eRbbALRd TRk | 3 L.nistration.for

e. 5 . ehe?pes Vi raé&?%g@? }‘%‘??s?“ﬁ g%rlp§§%sr@f)ﬁlgﬁ%ﬂ?depﬁgle salts and
solegserpounde Bimuted freniniiaistradon be, foraahpl€dinftiod inhalation or

. varj.ety .of oa f admi ni stration, including
insyfal Yoo, 388 el it G ahs Rese) o, st pmenteral or rectal
adnfiahaiises and fornul ati ons generally may be found in

Renmi ngton' s Pharmaceutical Sci ences, Meade

Pubfn stxiemglaty .confpamsition, ofPthe ilﬁaentisms?@ﬁpﬁségs an Rleai mixed with a

jnistration, injection is 20 preferred, .including

aeifiE) MR e o HEGiontR sy e o TIoBRk InCladaE a1 acceptable
excipidit Ut JNEPUSrefdrRd chibb8idnP N ngs :

i.nvention glgrn be fgr.rrul at éld’ iﬂ}ft P.S‘&‘E’?%m% %t if%frr{ls'%mgd for topical
adnppistrafiqabloy, e.g.rhespsssvinisogfectidrisy conpati bl e buffers such

as WSasolution or Ri r.s.solution, In addition, .

© ne ol RAeY e S Bop Bk e Frtcausmn derbrmlaled for 8 vricty of
loadse 8f slalinieGativn, SERERHE dystéd i@%@ttgbié grd ofocﬁﬁz%ﬂs Qdministration.

Lyophilized fornms are also i1 ncluded. 3 ﬁor ora
Techpipyien and farmylations geptrallyrawmsube daindc omBesintingoa’ snBlyarmaceutical

: f n of or xampl e, .tablets or, capsules . . .
SCI%?éégé‘?%?eb@b?S%\‘}én‘??b Fatofobs Tivre $yssimie depisiration, yinjection is
prefeed Ahebdingentamuedilsr, SatedveAdusD it Hs RSN tahd( %Ibgutaneous. For
. ,ﬁreg | ati ni sed mai ze starch, polyvinylpyrrolidone or
Ty eEHds PHePndnek thy iewention earebe frinulatedsinléquid solutions, preferably

. 3 ] 0 i ne,cel l.ul.ase or. cal cium .
n ph%él%é@ﬁl%%@%ﬁ%lé)%?u e ?Lil(:éla?ﬁ tlua%§gsp?utwﬁlg%g;w g@;o!utlon. In
addisibmathatcompbads May iel fofralatedi ifi BBAOAR 3 (RdBsolvRPbAt Rpended

. sa.ar h or sodi um starch fql ycol ate); or
immediately prior to use. Lyophilized forms are also included.

For oral administration, the pharmaceutical compositions may take the form of, for
cxample, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium

stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate); or
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96 WO 2005/001485 PCT/1L2004/ 016865 wetting agents
(e.g., sodiumlauryl sulphate). The tablets may be
coated by nethods well known in the art. Liquid
5 Bpet0s8: ons for oral administration may take the p@FMoo0s016865
of, for exanple, solutions, syrups or suspensions, or
they may be presented as a dry product for
constitution with water or other suitable vehicle
Wbéﬂw agensde. gS8odiuh Guiyd sPIpBRRY. atrhe %la@%a? bR&oRE ﬁ)?lﬁgthods well
conventional .means wt tphar maceuti calty acceptable
kg 15 et dpquid Pregssiendi rgowgl;@dmmsteat@n maptakietthk form of, for
eSanfiple, I r hydr ogenat ed edi bl
fat%) Soq:‘gr?l]ﬂlys ,g(g égg@“ﬁm% OT th ¥| The prsepted as,a 1 product for
C%ﬁﬁmue‘cﬂswmhonbmer fudtagle, Vfﬂﬂictl@ BefoR) hse Hlcy hqﬁﬁf ﬁrreﬁaratlons may

beei3 I cohol or. fractionat ed vegetable oils);
1S at{ | s%!gve@goréal means h‘ﬂﬂt (ﬂhannaceutlcally acceptable addltlves such as

us @mﬁI SRIARRKY: aci d
5 p? epargc’-;lfgl onglé%yslégng%%c: > glél}]lﬁg (lfie%va iv s) %r hylgli(bgenated edible fats);

eRYISNYIRg egente ¢t-ar, ileathim or swedt)e monGqagRiRt ehades (c.g., ationd oil, oily
adm ni stration may

r Preparations for_oral
oS TR Bt S PR regirb B0; and guesertiose ¢, methyl or

€ Sul

profd- Iﬁbydruﬂ/b@ﬁiﬂmnﬂ SOt a<9 >Chle ;ﬁ’? Qt'bcfffes rn?;hj fﬁ &Hﬁam buffer salts,

corrp05| il ons may take the form ozen

flay gring celosingiand syRetening agerits AR ApEopridtar adm n| strati on

by nds foy use ording to the
PrEfba i 0 ol S B R i b, s%abﬁe? eiad fnetmontrolled

rese |nven

releaaemfahe amva&bﬁfp@hn@ PF8Ybikicap s‘&ﬁﬂén%ﬁ I}&H‘&a%;ﬁ%ﬁwmg 255y take the

f Ezq nebuliser, with th euseo a suit
Ot 8t %I?ltor lezepges Ermlged dn fdonvensivatlhmaaner, For administration by
inHaldtioh! 08 t di chl orot et raf | uor.oet hane,

Car bgnﬁ{(ﬁ eu?l g? fgfﬂge & {i‘%l Y %‘ﬁspre?eﬂt ipyFatipn age gpnveniently
de]avng:cbgg tthe Zfedn&ﬁ'r @@Cﬂerdsbﬁ sﬂ%ﬁﬁ&sé&ﬁhﬁoﬁ%np%res%nzed gacks or a

béﬁ‘éerm n@a E% providing a valve to deliver "a
ne | BS® 0 & avditeblegepropsllant,g e g. ,gedhahlnrod‘iﬂnoromethane
trich kR ofl I ator, ma fornul ate
con?aIbnf?ﬁlgfhﬁﬁ@ oo RhayBRand HehiiioZila of ol pupiile gas. In
the G@W:Ief a ba%smrﬁmd laemsoll the [dosAzeQiniSinay BB de&ﬁﬁlr{éﬁwqmmg a valve
0

to 3(, ?Pr n(‘ﬁl ated for parenteral adm nistrati
(rﬁ] & ?In(? reqpamount. ((capgiles gngd epéddgesof ere. acgﬂiﬂtlmﬁmume in an inhaler
or ih&ifHgiop Hlay"ﬂérfﬁﬁhféﬂﬁfeg%nta?ﬁmg ré ﬁiﬁg Bpgg)}‘g} OH{p%%%H anﬁ a suitable

in wunit dosage
POWdﬂbaSmsbas:lantoaenestsrchvmth an added preservative. 25

conposi ti ons y.take such forns as suspensions,
S oI &ﬁpgpo&pd% Wrshae(fﬁmphteéll foy patientesa] Li’émmslstrﬁinmbﬁﬂuectlon e.g.,
by ik tlﬁﬁ 3 @bﬁhr; g‘éﬂfagﬁﬁy P%g%nltagﬂ f:or AH[_]F(&}CK‘;I?I gp)p%esented in

stab i zi ng sper3|ng

unittdesagecformee. g0 gr anp@rés oreiy et ddse @M@l’ﬁlelfsoﬁi&lfaﬁradded preservative,
Thecc%nSt'tH)t' on with a syitable vehicle, e.g., sterile

pg)é)gﬁ PF may,fake such, S suEpengipns, solutions or emulsions in oily or

aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing

_ _and/or dispersing agents. Alternatively, the active ingredient may be in powder form for

constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.
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WO 2005/ 001485 PCT/ 1L2004/ 016865 The conpounds nay

al so be fornmulated in rectal conpositions such as

suppositories or retention enenmas, e.g., containing
WOEPNAHBS onal suppository bases such as cocoa butg@n2eamiesss

or other glycerides. In addition to the fornul ations

descri bed previously, the conpounds may al so be 5

formul ated as a depot preparation. Such |ong acting

for whe atéropaminymbe adoi Bt S tRHRIHAY inl mtéimc@ﬁipgﬁn&flsorsuch as

Dy

n%?g subcut aneously or intramuscularly) or
Suﬂpﬂflf SF GREHION; SREEAs,) CQTﬁ@ngfQ@nV@WQn@ll QIppository bases such as

co&gm@w&%ﬂ{@@)}g&é&r mul ated with suitable polyneric
or hydrophobi"c materials (for exanple as an enul sion

in h‘nachhf@@ptoaiﬂlb dopnbljtiats dasmlﬁ@dcﬁraﬂg@sly,ftﬁschﬁlpoﬁfldsﬁﬁlay also be
atives, for as a

ble d )
f"“ng f’g ”E//d‘%g{ ﬁrgpagragi{ It g“‘?!blogg Seidng @H&gggﬁm%mathecﬁdmmﬁtered by
1m1ﬂz!1rﬁ@tld?ﬁ (o Eia?x‘i}ﬁ@“ﬁi?ﬁﬁian%t}si}r ??S ﬂ'lﬁlglpﬁlla(f‘lnm peng?,r intramuscular

transnucosal or transder
injegipit- o phvsatfer exantpie tb@mmpourtds rhey b ktatwithesuitalld polymeric

or hﬁ \kﬁgblc %a}%azsr grn%w ple 'ﬁ{ien%tgﬂ %Bgin %;gq?ggtgglre?%i) or ion exchange
resihg, @N asiR6iaaly OBl ddrivadléD %r@xh&g&a&t asgﬁﬂﬂg{#sﬂhgdlg salt,
eterg

aC|d derivatives. In addition
t o akene @ﬁm@lﬁ@tmmﬂn(ﬂiso e Ay gransmosadsall o transdermal means. For

e thr h na ra or n
tran%ﬂ\g%dgélls’%ng ;ﬁ%}éés%f% ana s ﬁug, ﬁ'p%tf; Iségpfoé?;atq ng?he %amer to be

permd:at@bﬁe Sedoih th&ﬁ)dnmb@fﬁhl ScR pnch@hi At e%‘érdﬂlgﬂﬁow in the art, and
(# nts, sal ves, gels, or creans as genera Ko
incly grample, fers frasginueoseh asaministraticse dileo salts ya:tdo quldlc acid

dcn{rz{tﬁf@g ‘i’ﬁ‘a%ﬂbﬁ”é’eté}g 4@“ an@yse tfgggfq?eggr%t@%on Transmucosal
admpnﬂmnhethaynba @mighOMa%lSQﬁﬂﬁserordﬁMhﬁ es%béilibne%o MRYr topical

dmSont ai n tElne or nore unit dosage forns containing th

admipistyapign; the oligpagis, of the ipgakion areeyfofronlatedaints elnd:mnqlts,l ﬂb/es gels,
feehal Cc l.ister .pack

o Cpac e %Emgblgﬁ Iéllrlfg‘gﬁ i)Adew %g %&6’2%1 g ntf) eBGeGyIOCEﬁly to treat an

lnjurwmsmﬂacmmamm tbaccaenielicalingt i on. For ther api es

;[f‘ | vi n the adm nlrﬂs%ératl on of nucleic acids, the
8 Osgfontsl‘i%ay’i Hed ch@%%ﬁ(?ﬂl@é if B pack altélaptﬁrmr:r device which

may ‘fﬁﬁﬂaﬁlt Uneof)r H%Fée 8ni?fdofL gﬁfagn%% hmgf ﬁlacgdl ngg%eﬁ méfg‘le pack

25 and topica I oc |ze n ni

may gfﬁld exampialcarm;mse ngﬁab palplastioeiil Peuchoamnd Ulidter FPack The pack or
ton' § Pharmace ibcal Sci ences, Meade bl i shi ng

dispelSiet Bepit friy bersgComppmied by usmetions fordsw piamtion.
| NFChb@Pick Stnﬂﬂ@iﬁlgrtfl@ %dnhﬂig!r{i{gd %1; fn'i‘clélg alcf'(fsg ﬁ}ger bligomers of the

i ntravenous, | ntraperitonea rano
mvexguggmgnghqefgusulﬁwd fon pe&ahle%of inbéesobfl GRRBIsEa@6n,! M6luding systemic

n e fornulated in liquid solutions,
and t"E g‘ﬁ%ﬂ‘%"ﬁ %ﬁv&sgﬁ%‘g? -cHFYnigesHpand fgrmulations engelly may be
foumBimCIherﬁﬁurlﬂ,%H‘s Pha?ﬂiab'édtﬁ:ﬁl 9518%)3@ eade hlf: Yo Baston, PA. For

addition, the oligoners may or nu
systemic admlmstratlon, injection is preferred, mcludmg 1ntramuscular intravenous,

intraperitoneal, intranodal, and subcutaneous for injection, the oligomers of the invention
can be formulated in liquid solutions, preferably in physiologically compatible buffers

such as Hank's solution or Ringer's solution. In addition, the oligomers may be formulated
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98 WD 2005/ 001485 PCT/1L2004/ 016865 in solid form and
redi ssol ved or suspended imedi ately prior to use.

%ophlllzed forms are also included. Systemc
VHAHOHI%4F ati on can al so be by transmucosal or PCT/IL2004/016865
transdermal neans, or the conpounds can be
adm ni st ered oraIIy For transnucosal or transder nmal
adm ni stration, 5 penetrants appropriate to the
Hbé@ltd @nmt«‘tmdaedpsmlne:hbleshspétﬁiddslﬁﬁnéd'iatb@epﬁ&rtméﬂs@t 'L?Bphﬂlzed forms

and

Ielrgltat(i’ants are generally known in the art,
| nc Ul r exanple, for transnucosal adm ni st ration

bi | e Syatbingc anfinfsusiish EarﬁEI'sSl QEW %atn gsea lﬂgggi? g%ﬁﬁﬁ rheans, or the

det ergents may be used aC|
B‘?@\%‘ﬁ@@%é’lﬁ aslermintesdr @ttallym mwmmhw@ughtrm%al administration,

t F
PR BheoplBle &, BT s R smsaiedraartin fhatformolation. Such

M ni s
paeasintare neher@l A lknd @l i fe’ A% 1 MY
tabl ets, and tonics. Fo:il{etmo%f %Irchaﬁple for transmucosal

sul es,
ac@‘&‘ﬁisﬁﬁew ails sats qnﬁéus;ﬂicgambdmwwmem md/chmdsn @ieteBgcdls may be used
ves el S, or _Ccreans as

ofﬁEﬂMté‘ Ieré:ﬂfoﬁ 0 %Ergﬂac}s?l a F—_‘Wﬁt ficRay bR thioyghpasal sprays or

general I'y known in
usmg/ @nppmnﬁonew b&Hongo@englndinl ¥raBl88.CIhdetlig olrrLeréN' Ar*e P(ﬁmulated into
o g@ L\% understood by reference to e fo
8&%{%&1 oral, Adrapisiragion fermasyswrhnasr @fpyuffeartalpiatspambmmﬁs Por topical

adidihi { ects and di ment s of
TP MR PE! e TnB0BRE s TormigRn cuo Lo TeRts, saves, acl,
or ereamis @y gandralhy k@fvEXANPRES 1. | nvol venment  of
PEM 3-1ike protein in H V-1 gRNA packaging. 1. Day 1:
plate 2x 6-wells plate with HeLa-SS6 cells at 4.5X105
2. Day

EXENPEIFIoal 1iofp0% confl uence on the next day).
2-4. transfect as indicated in the table. (0.25 m

Opt (TkEfwsntion p5wItiepref mntaillyR2GRY, it vAIlDR ibre %HthEMdérstood by
ed in the table). Si RNA: 187; scrai

ref%\@c a%&?_lgol ng eEsrpies; leghg-arepgqg}pged mﬁgelpfqymmosesgqﬁdlustratlon
of RihibaspeBlsandi y NN
e aSrIrJTSC s leegrﬁ)\?di%l? s t@g?llte ﬁgslee%{ ?xﬁfgn# g apd ae %%ng tegded to limit
theggyeaies. it unabl e to bind H V RNA). Transfections Day

4: Transfeclion day 3; f Transfection day 2 Well 99
EXAMPLES
1. Involvement of PEM-3-like protein in HIV-1 gRNA packaging.

1. Day 1: plate 2x 6-wells plate with HeLa-SS6 cells at 4.5X10° cells /well (50%

confluence on the next day).
2. Day 2-4: transfect as indicated in the table. (0.25 ml OptiMEM+5
Lipofectamine2000) + (.25 ml OptiMEM + DNA as indicated in the table). SiRNA:
187, scramble, 153; POSH, 193; PRT14-1, 225; PEM-3-like protein, 213; PRTIS5.
Plasmids: #95; empty vector, #11 1-pNlenv-1, #387; mNC- pNlenv-1 (mutation in the
nuclear capsid renders it unable to bind HIV RNA).

Transfections

,i)ay 4: l Transfection day 3; I Transfection day 2 Well
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WO 2005/ 001485 PCT/1L2004/ 016865 VLP assay 100 nM

SiRNA (12.5 ul)+ 100nM si RNA (12.5ul) 0.75 ug #111 or

#387 or #95 187+#111 187 Al 187+#387 187 A2 153+#111
WOPBSS/ORIES 103+#111 193 A4 225+#| || 225 AS  213+#1TACTALB04/016865

A6 187+#95 187 A7 Day 3: VLP assay Steady state VLP

assay A Cell extracts 5 1. Collect 2 m nedi um and

pellet floating cells by centrifugation (I mn,

140Q0F PrFsat 40300 s A dpulltcont | nud 1GnMISIREA P 2-5ul)
i mredi atel y to] stsep#iB)or#metrape cellg in ice-cold BBS,

add to the correspondi ng floated cel{l pellet and
cent +fuge—+or—5m 800Fpm—at—-4C 2. VAsh cel|l

T II .I.U\.l\.ll

pel llet_once with ice-cold PBS®/16'3] Resuspend cBI| Al

pelllet (from6 well) in 100 gl87NP#O{DOC | ysi s bufsfe¢raz

and jincubate |10 mnutes on T c@+#A; |CENTTI T UJE ais3 | A3

14, OUOT‘p‘m“f‘Ur*ﬁni m—Transfersupginatant—teo—a—efean
epp r\ld Drapnra S -
s

t her.sanmp ie buffer and boil f&"t0kin - take the?28ame

-h
)'I

“vol Ume for each reaction (15 23y#1ld B. Purifi catis pme

of VLP fromcelT media I. FilOgAl®s [ Te supernat a7
t hr ough—a 045 fit+ter—2—~Cent+-iugb—superratant—at
14, 000rpm at 4C for at |east 2h. 20 3. Resuspend VLP
Dayp@\( aBPA -A7 in 50 | | X sanple buffer and boil for
10 mn. Load 25 1 of each sanple. 100 WD 2005/ 001485

Steddy Sdit SAPHLHO865

A. Cell extracts

1. Collect 2 ml medium and pellet floating cells by centrifugation (Imin, 14000rpm at
4°C), save sup (continue with sup immediately to step B), scrape cells in ice-cold
PBS, add to the corresponding floated cell pellet and centrifuge for Smin 1800rpm
at 4°C.

2. Wash cell pellet once with ice-cold PBS.
3. Resuspend cell pellet (from 6 well) in 100 pl NP40-DOC lysis buffer and incubate

10 minutes on ice.
4. Centrifuge at 14,000rpm for 15min. Transfer supernatant to a clean eppendorf.
5. Prepare samples for SDS-PAGE by adding them sample buffer and boil for 10min -

take the same volume for each reaction (15 ul).
B. Purification of VLP from cell media

1. Filtrate the supernatant through a 0.45p filter.
2. Centrifuge supernatant at 14,000rpm at 4°C for at least 2h.
3. Resuspend VLP pellet of A1-A7 in 50 ul 1X sample buffer and boil for 10 min.

Load 25 pl of each sample.
100




4. VLP pellets fromB1-B7: continue to the Dot-bl ot
assay. C Wstern Blot analysis 5 1. Run all sanples
fromstages A and B on Tris-Ay SDS-PAGE 12.5% 2.

P AlEPeSsanpl es to nitrocel l ul ose menbrane (100V $8fi12004016865
1.15h.). 3. Dye nenbrane with ponceau solution. 4.
Block with 10%low fat mlk in TBS-t for Ih. 5.
Incubate with anti p24 rabbit 1:500 in TBS-t 2 hour
(rdorW kR priErafromd) 1-B7 0éontibdSlo the BAtBiotdash 3 tines
with TBS-t for 7mn each wash. 7. Incubaté with
secondary anti body anti rabbit cy5 1:500 for 30m n.

B wikbbsh BlotRatykges for 10mn in TBS-t. 9. Viewin
Typhoon for fluorescence signal (650). Results are
depicted in Figure 33. 15 Lysis buffer Tris-HCl pH 7.6

5 2 1.5 NaCl 150mM 20 d ycerol 10% NP-40
S 5 BoRuBAT Y Heprpedsinh AR ATT i BRI GE 3 5%
1:20@randfer ExApRS & Nitrs! A- 225:
PEM 3- 1 ke (112[% M%%%ﬁefﬁéﬁ‘}?&bTP ‘NO. 21)
161 e poosdroe1uels pRCEAL kI00e1.016865 See Fi gures 1,
34 & -Or l.es .qf. ences that were hit by
t he Eﬁ&ﬁ&%‘ﬁ%@fv{’%%wﬁgn?ﬁ%é}e?qrﬁp-i nhi bits viral
r 6| eimsebaarorithRhe bl vabhyt IP5G 3-TRES 2" ' i o
10 r gv e transcri g)t ase (RT) act?%%(? 3% hﬁgyﬁé%nglgg%g %lgérag@- o/n (4°C).
50 | Wasihd fimes with TREbfor 7min each wash.
7. Incubate with secondary antibody anti rabbit cyS5 1:500 for 30min.
8. Wash five times for 10min in TBS-t.

9. View in Typhoon for fluorescence signal (650),
Results are depicted in Figure 33.

15  Lysis buffer

Tris-HCI pH 7.6 50mM

MgCl, 1.5mM
NaCl 150mM
20  Glycerol 10%
NP-40 0.5%
DOC 0.5%
EDTA 1mM
EGTA lmM

25  Add PI;C 1:200.

2. ' Exemplary siRNA target sequence
TAGDA-225:

PEM-3-like (117) - AACCACCGTCCAAGTCAGGGT (SEQ ID.NO: 21)
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HeLa SS6 cell cultures (in triplicates) were

transfected with siRNA targeting PEM3-like or with a
ontrol siRNA. Followi ng gene silencing by siRNA

WO&%‘IS{“%“%re transfected with pNLenvl, encoding arPCI/IL2004/016865

envel ope-deficient subviral Gag-Pol expression system

(Schubert, U., Couse, K A, and Strobel, K (1995).

Augnent ation of virus secreti on by the human 10

i meefddientes il ehapd b fouexamples df seguenpeothei wedeshictpl the EYREA.

i ndependent and occurs in cultured human primary

macr ophages and | ynphocytes. J Virol 69, 7699-7711)

- 3. andPENI-Bdiké véduytidlinhii vira] RASSarddihfectiigycul ture
mder eated with

PEMERM3-kke spbustion sedviceamversd ixanstrigtasa (RITY iabsiviby iOfklcase virus-
lik PEM 3-1ike protein acts upstreamto virus
! u (fq%%(\gt]}%f he cell surface: Scanning el ectron

- Helw &S@seﬂbpyltl(ré‘sEMl tiip@edsP &eRd iRisBiiSeCHith siIRNA targetlﬂg PEM-3-like

rface- red virus particles, consistent wt
or VI"H’H1 GPRYT ﬁ‘ Ay Fprllewing) gens silerping by siRNvuncellaivdre transfected with
R [ b i ndi cat i
PNLC%EI/% S?I'Jth{;ﬁEL catil ﬁ?ﬁ@lo@@ ggen éu{bVﬁal 4‘5‘9% ;’8P\E}xp}rﬁ§ﬂq§1 ?2’6{]6%1 (Schubert,

U., Gbmae.Kahd anpéitrebalt;rll(of(l%i) uAuQﬂéﬁhtﬁ@l af virliesceRtion by the human
ure 38 conpare control and PEM 3-1iké

lmﬂ&gﬁ?‘j{? g v Enm?r‘eVaherqt?laﬁgf:@Mypeﬁyieppmw 8BGO is cultured

| humﬁﬁpgﬁggﬁg%ﬁt egq&nm ? R% ea{ oy nag??ngZfﬁa a‘flgtlg activity in

VLPc gﬁl¢asscb intm thebulto® mediusy whs deriideli (Figunel 32? P atdited with
ra ections, HeLa SS6 cells were
PENS‘?’E)I - ‘%6%“&8%#?‘&]%@% FCHVISKENI90 Btk ng 10% FCS

vvithout antibiotics. Cells were then transfected with
the relevant doubl e-stranded si RNA (50-100 nM using
| i pof ectanmin 2000 (I nvitrogen, Paisley, UK). On the
day followng the initial transfection, cells were

T N T R
( Sstmbﬁfgtelect&iﬂ%z‘é@sz&gg{) )41%5%{?@_ ﬁﬁ:%a&% é&i@tﬁ"@&%e l’cjether]pd virus

,CI ouse, K A, and Str ugnent at |
articles,  eonsistant twisth Inlylbttwa hﬁ rmns nelrcmmodhfmtmamy with UBEM.-3-like

31RNItPYn lemje ure q{\.ﬁi{i m§h1 g)}h Eﬁﬁtﬂﬁdeg%en ene %Ht?y o(f:%lljer \S/II'IIS L-

domdiy mp& apytretn of vidus Bhd(ﬁﬂg at! ﬁ'&gceflmléﬂm@dﬁ@ (®i 98¢om mpare control

of double stranded si RNA. 5 Assays for vir
andlpbg\/[ gg@ A activity: Virus and virus-like particle

(&) cmairgmuwec%hsfm ned one day af ter

Hela 886 cells were grown in Dulbecco’s modified Eagle’s medium (DMEM)
supplemented with 10% heat-inactivated fetal calf serum and 100 units/ml penicillin and
100 pg/ml streptomycin. For transfections, Hela SS6 cells were grown to 50% confluency
in DMEM containing 10% FCS without antibiotics. Cells were then transfected with the
relevant double-stranded siRNA (50-100 nM) using lipofectamin 2000 (Invitrogen,

Paisiey, UK). On the day following the initial transfection, cells were split 1:3 in complete

medium and co-transfected 24 hours later with HIV-1NLenv] (2 pg per 6-well) (Schubert,
‘ 102



10

15

20

25

transfection with the pro-viral DNA as previously

descri bed (Adachi, A, Gendelman, H E., Koenig, S.,

Fol ks, T., WIlley, R, Rabson, A, and Martin, M A
wapesy14s oduct i on of acquired i nmunodeficiency  periLzessinteses
syndrone-associ ated retrovirus i n human and nonhuman

cells 10 transfected with an infectious nol ecul ar

clone. J Virol 59:284-291; Fukunori, T., Akari, H,
UYpChusta K. A, ankW§tidhal, KM 19959y, o ion:

.and Adachi, A (20%1,(’))?\/t Regul a i%Iﬁ‘tboﬁOggﬁﬁgg%/%?tgﬁabﬁdmehuman
IIBYBL GEIcenEy VAUHERE il nYRihatdn &i el ¢ypevinderentgpend oMirs in cultured
h -1017; L rdo J

A By by AR G Ghces 3V 3oy Moo end a ppoond
p@tion Gf doldde-dtraded BIRNAor nung, F., Selkirk, M C.,

Speirs, C. K, Trageser, C, et 15 al. (2002).
i pheral blood CD4A(+) T

Cytopathic killi of per
1 ynpﬁg%a\}’f ‘gwsﬁa%%ﬁ?byi Bd&t i ci ency virus type 1
appears necrotic rather than apoptotic and does not

r equVirgs aliWirusJliRg ﬁa@ﬂicl@ @Lﬁp%%fa@@%g detletxlnﬁigcr{lj érgéjcﬁ%na&’ter

rreﬂei{cum of virus-expressing C S was Cco
trsHchPR Wb dheprosgml VA es piioushudesaibeia daesyAt, ii@delman, H.

S : a sed through, a .45 mpore filter )
R T o RIS R ghctnd Mas s 08 1P oduction o
achuiredsinahunb@efidiogey 3AdF@ed hdsbBigted YRRSIRE A hulas abEABMRhan cells

tragﬁj tae, iral-pellet was re-suspended I n ce
AOBICHSH M 18fechons mplecalor ehvnd i EirdiGD; 284+ 18 FuB@maty) T., Akari,

H.POhasE W Nhisdes Q. 75 DTA and 0. 5% Trito
§<- 100, %m 51 W’S‘FT?%D 8t Ot Hadhaga ¥y 2t a‘;LHfé (2000).
Regulaties pbod! agle aml dpppiveisdyirmbecnidiiRachiéibRs, WSH%% 1 Vpr.

upi | 1

C
hQs e-b ered saline (PBS) and then sol
M%V%eg Eﬁtﬁ%&zl’ i{ﬂ 56017 é@@rﬁo,ﬂél. i Z‘mgbm&nnscﬁl, Bounkeua, V., Dimas, .,
D i H i f fer ld det ng,_extr 5
SR G Gl M BE okl 5 Selftlt R Srdio K. fieser. ., et

al. 2902 Heytepathic diltifig bhperiphead $lb@CDAGY T Igrﬁﬂi%g@%tgybylh&:ﬁan

were resol ved on a

. of t alnitial sampl e) :
‘m’%‘é"% CIPREY YIUhHYRE L gepears peesatie rathas fthanr apdptoticand does not require

nirtigg el p jqected to i mmunoblo
anal lysi@g’ ﬁ?ﬁ%@bﬁe aﬁalﬂjtrlé ?%gﬁgnﬁf’ ?WW“@’QWS‘FH@ %ksm collected
andkenistfuged atf300rxg foc U atiiness. Wik el B RCAPERMMANE N piRBPiHrough a
04%?} | body. con ated to Cy5 (Jackson Laboratories, West

' BbB?reFﬁéF?ﬁgw riliytearns ceoBifvgpdag 09/000 kgdbr 2 hours at 4°C. The

ted by fl ' '
e Rl S L B R S
soh@alization buffpr (STHEMPTES HUIGpIPASVES AM ReRsEHA I dh &R0 BY mM

y. A colorinmetric reverse transcriptase

it
ED g'gnfilg 0? dgﬁéoﬁ%%@ti Bl Brid-ndykoieaschishibito r Tiengorresponding

11%9R%: v ranscri.pt ctivity in..
cellfRRee et PurcP B HMESh AT RARRT e 2B T snd Husmbelubitized
by in¢utRaties oarick GA1 pnaduieeth ¢all JoebikRltios bufiSe AMHAI Jad detergent extract

%ect ron. m croscopy:
was then centrifuged for 15 minutes at 14,000 xg at 4°C. The sample of the cleared extract

- (normally 1:10 of the initial sample) were resolved on a 12.5% SDS-polyacrylamide gel,

then transferred onto nitrocellulose paper and subjected to immunoblot analysis with rabbit
anti-CA antibodies. The CA was detected after incubation with a secondary anti-rabbit

antibody conjugated to Cy5 (Jackson Laboratories, West Grove, Pennsylvania) and
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HeLa cells were fixed for two hours in 0.1 M phosphate
buffer (PB) (pH 7.2) containing 2.5% gl utaral dehyde
and then washed three tinmes with PB. The cells were

WO H&H0014H dehydrated by gradual increase of the et harmboo4o16865
concentration (25% 75% 95% 100% . The sanpl es at
100% et hanol were dried in a critical point dryer
Bl O RAD (C. P. D750) and then coated with gold. |nages

detgeted by fkeresoence imeging $Asithobl istmnarennMelcasdar O¥namics, Sunnyvale,
15 Nal di ni,

' t V. References: L.
Cagroocrﬁn%f.?ﬂ%_efjrs%g@%&ﬁ,:\yerﬁ%}enﬂl@ﬁgﬁe@ y degsifopeypA cplorietric reverse
trahsoipeas assal (RedRMiagddsBOSERLH, | g 'fn?@‘errﬁ:ﬂﬁ' was used to

sust ai ned | ong-term expressi on of the transge in

MCGRHIP FOVCRRC tinasridaseiapii et indvP extractd. &T activitgiwas @aotmalized to
L.,

' S A 93, 11382-11388. Nal dini,
amBPlgt‘:rﬁefrl)?kils%Jafﬁ!:ggllf§ %l/uclejgm éﬁrcﬁl,ls'D. , Mulligan, R, (age,
F. H, Verma, I. M, and 20 Trono, D. (1996b). In

vivo gene delivery and stable transduction of

nondi viding cells by a Ilentiviral vector. Science
2724 263- 2557. 4. PEM3-like is required for H V-1
[

i nf BN SR IUSENESY i ke is an E3 25 PEM3-like is
required for HV-1 infectivity 104 WO 2005/ 001485

PCTHELZ 881 f i i nf.ect -
over o simal e cy ) TwB G Th ChyRhola bR ol 672
confipigs RYs glutareldehydeomdrthehwashet] evet sime WRBNYR- ThékeelSere then

i 44 Ta t hj d cell
denFAIRA S el M cFerd? Ol tihoh] ConePiisatiopi2 By 7. 95%, 100%). The
samipita81 D0% PO ivEiedri BN crifidd D irﬁfa?%érfﬁgb- (-B.D750) and

ds ehcoding HI V-

co-transfected with three plas
thefb%ﬂj’l%‘m,th Bri [mpgesprrstakeniovsVed-54 1 BENE scanhing electron microscope

at 2¥ius- produci ng cells rel ease pseudotyped virions that
contain VSV-G but do not by thensel ves encode an
envel ope protein and therefore, can infect target
Referehdes: only once. Viruses were collected twenty-four
hours post-transfection and used to infect HEK-293T
d target _cells are detected by FACS

N I(ﬁe] ls. | nfectﬁ
4 H’alés longer, &Ep GagesFt e Teanio, §., PElFGerimak 4. Msd{169620n Efficient
trané B Wb St 9 (el lrus infectivit Figure = .
10 4R ’ue\ﬁgia@ﬁ 4%‘%??2‘?20?836‘3% etPrenion %%‘ﬁ%t“iaﬂ%e%ﬁ i adUtl ot brains
injecpehwvih|aj Iketivien) gbaon Brabatiat head Sa Waraldke] 13soulBELES
co-transfected with RNAI and GFP- PEM 3-1i ke tester
plasm d (Figure 44B), indicating that PEM3-like is
NaldifiP 0! tB1Binef, ., Halfayl 7. : - i ke 1S pagubigul ti
O teh 0 el O L8 MG, Ry R Frblor ¥ M., and
Tronop DPENI9BL).i Ikeieuggestetidertyhat stablénirgidubeorfof nondividing cells by a

lentiviral vector. Science 272, 263-267.

4, PEM-3-like is required for HIV-1 infectivity, and PEM-3-like is an E3

PEM-3-like is required for HIV-1 infectivity
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15 ubiquitin protein ligase (E3) (Pickart, 2001).

Three enzynmes carry out coval ent attachnment of

ubiquitin to target proteins: the ubiquitin-activating
VEnAYHBI48EL; a ubiquitin-conjugating enzyme, E2; apd.ao04016s65
an E3. The E3 serves two roles: it specifically

recogni zes ubiquitination substrates and

simultaneously recruits an E2. Ligation of ubiquitin

I s | Aiheipaddadti®yotiffctib '

betvveenpt he car boxyl g{gnﬁ%su@ggggmgﬁ dﬁ%ﬁ)ﬁe{a{hgheﬁ)%ggt% in the
PLESFING Of Petipal o r%iiup%iemels € SEM3-like wm;om@at(mgueé aum To this

be |igated._ t

e diiid RBAI; ?MQ‘D?H %f@ctéﬂg)n%rﬁé hﬁ% af %)rﬁftrat %EM %3-1ik spec1ﬁc SRNA

the initia
(236) yncuﬂmeq uomanaf*eadd PAithitReB pldshBdSHI0iAPHIG. £ gHgB% gflv -LTR-GFP

dQﬁg g{the absence of an external substra
ang Gt dlepse ﬂéeeYlqudB’Pé‘t!ﬁltlg pellsireleaset pratddtgpedtvidoss thut contain
VeSOl SelabyitbhudhdstaBodd B O eRiof SreifR i hreiro g infect

polypeptlde I'tse
targsf ¢e bmnépuoltqenmmms w«se %Mtéﬂ&%ﬂgﬁ&r H@ur@ Bodtheindebli®and used

When a

k t al
toffelt HBR AR (ol il Srigetaoi arsedessckecingk SEAswalysis of GEP-

bac eri

popitiveeeis. PEM-B-18EYe N S. i ngc

invitrowth E1, %JIBdgli)é? %%ﬁtjé& EIE@BIQ uc’“ﬁ? p?ﬁméﬁw‘&%l‘f&?ﬁy (Figure

44¢y) ghichspeelatedrwithothg edueEdh B PEKS3 Uikk Ulicts 43 REQLALS parallel
tin 105 WO 2005/ 001485

oot oSS B A L PP EMa Vg lesterplasmi i purg H4B),

indipieg thatREM-3-1ike Badbbian fof IBE bi quitin chains
were only generated |bn theopreséﬁgﬂgx%f UBC | 3/ Uevl

het imer and_a conplete ubiquitin conjugation
sys?’ﬁg‘( Brfls. is ambiquetin profie E3pigasd ) . Anal ysis of
PEM 3-1i ke ubiquitin |igase was assessed al so by FRET

analryg ;p&ifénc{e%fgl%&é &h 41 S “ﬂ;ﬁ]ﬁ@ Eg%: E&éﬁ%ét tlgs‘qét might be a

PEM 3- e acts as an

ubiggmnajrwm ligavi (E3)i (Rickam mmtmgege&%ﬂes ety Hﬁf%o@ﬁﬂmt attachment

of nL? zctlons Hel a SS6 cells were girown 1 n Du

%@ TP AQ tAEgH] PEoteinprethe HWPIHVE@WIWIQIEE supplecBbyd elniqmtmliconjugatlng
88 B B TR St GO L Mo
Subﬂﬁr%tn%mubmmuhmeohmyaem SEED SLigetich &F d?)‘l\éihlfnq 1551Q11ﬁated by the

f conflu \é i n,DMEM cont ai ni ng 10% FCS wi t
omgtian 1o apeptide band katwoerhie cerbanylf terhiads mfnlhqtlilma and an ¢-

amxh@ %g:?@;ﬁf Py Hﬁé gﬁﬁf“(ﬂ?’ﬁ&ﬁ? ];ag%eg IIE)IA té:goégl&;mga?@blfq@n fmgdecules can
menjbtyhga]bd tvthe ghitislaubiquitin ﬁiolédu?ent%ffﬁﬁﬁ b PBly- Q{‘R'r“ Rl Brotsin

.3 in complete 15 nedium an

(Hof pgn Giechangvien 19P8)- Initherabiser(c2 of ap extefnalvtibs)rate, E3’s can
cata(y%@@la'ff%ﬁqu‘?ﬁnatlon, that is, transfer activated ubiquitin to a lysine side chain in the

E3 polypeptide itself. Similar to trans-ubiquitination, self-ubiquitination is also dependent

on the action of E1 and an E2 (Lorick et al., 1999,

When a bacterially expressed glutathione-S-transferase protein (GST)-PEM-3-like
fusion protein was incubated in vitro with El, UBC13/Uevl (E2), ubiquitin and ATP, high
molecular weight PEM-3-like-ubiquitin adducts were detected by anti-ubiquitin
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al ., 1995) and a second portion of doubl e-stranded
SiRNA. Infectivity assay HeLa SS6 cells were grown to

w(ggoﬂ/o/cocl)nfl uency in DMEM contai ning 10% FCS 20 wi t hout
PPH8ei cs. Cell's were then transfected (in PCT/IL2004/016865

duplicates) with the rel evant doubl e- stranded si RNA
(50-100 nM wusing |ipofectam n 2000 (Invitrogen,
Pais|ley, UK). On the day following the initial

 imymugrBlo aralpis (Figl 45 rightuwppeopanelin df eddieidn virtcpq) GHARSn 2hains

<

bt el b pASSE L LBRED B oS GaB o e
cofjMghtitinystetn @lig. 451 er pding VSV-G (1.5 g) and a

second portion of 25 doubl e-stranded si RNA (20 nM.
ormed twenty-four hours post-

tr 2 oebeR STENS G voiautn Reaeumsserses dleq by R EToumalysis
i in \aS; 1 VO .
O Bors s ey Pyl S5 MBI R s 3D Wifse artnstt YheHs and

UBff13¢UgyImi and t he nedi um was pal ced on HEK-293T cells,
Seventy-two hours post-infection cells were col |l ected
. RISP!II. tion. Cells were fixed wth 4%
M%éé‘r"g%r nalg%]é §/de and anal yzed for GFP-expression by
FACS analysis. 5 In vitro ubiquitination assays

Pur Ctil editire @adanseétidas (1 OOng), UbcHS5c or UbcH6e (E2)
(250ng), GST-PEM 3- like (400 ng) were incubated for

30 ﬂ]ﬁ% tes at 37Cin final volune of 20 | containing
50 Lgrﬁé’*;fé%ls Rysts-gremzn Dulbecanss DIodified EaglaFRpedium{DMEM)

(o ISTR A nd.0.5 . T
suphfifuk el Fo ottt rl Bl i oy 00 it penicilln and
1005egimi atrgstodycinn Fubabhddertivhd, Hek@ IS EAGH LS Ero 0% confluenc

on a 16% Y

. total and purified sanples were were resol Ve
in [3IEM; epntainmg Kb FESt withaud anigtsoteesn Collptvesmthbty framsfodtédwith the

IS e SRR AR e, ohAF e,
Paisley, I Oguthe day FdwWARS the ShiBIANE AR AN QIR g%gf&eb?itﬁ 9B complete

esol ved fluorescence resonance energy tr assay
mec{xqu_apﬁ;Eq-)tyaan@gted ehjhegestlatenwith HIV51ubi, 0@ g peros-wellpSehubert et

M 34,1 i ke and, t bi ndi pg_of anti-GST tagged
al, @65%1 %Ei@ﬁ%onfit?@ %&C}Oﬁ}ﬁﬁ%ﬁ&gﬁm}(ﬁ{ﬁb close proximty,
which allows the FRET reaction to occur. To neasure

GST-PEM 3 -like ubiquitination activity,
ke (3ng) was incubated in reaction buffer

ngﬁggﬂMs-l i
(4 IABMS§aNaOH, pH 7.5, 1 nM DTT, 2 nM ATP, 5 nM
Myd 2)

, W th reconmbinant El (4 ng), UbcHSc or

by e o Bty S tadodtl B IPMER sompuing 10% FCs
withgot antibiotécs. Gell8 #ere RRACkANSRSIeaHe duplicates) with the relevant double-
stranded siRNA (50-100 nM) using lipofectamin 2000 (Invitrogen, Paisley, UK). On the
day following the initial transfection, cells were co-transfected with pCMVARS.2 (Naldini
et al., 1996a), encoding HIV-1 gag-pol (5 pg), pHR’-CMV-GFP (4 pg) (Naldini et al.,
1996b), pMD.G (Naldini et al., 1996a), encoding VSV-G (1.5 ug) and a second portion of
double-stranded siRNA (20 nM). Infection was performed twenty-four hours post-

transfection, as follows: medium was collected from HeLa SS6 cells, polybrene was added
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stopped with 0.5M EDTA. Anti-GST- XL665 (CI' S bio
International) (50 nM was then added to the reaction

m xture for further 45 mnutes incubation at room
werpgoasure. Enmi ssion at 620 nm and 665 nm was PCT/ILI004/0 16865
obtai ned after excitation at 380 nmin a fluorescence

reader (RUBYstar, BMG Labtechnol ogies). The generation

of PEM 3-like-ubiquitin 25 cryptate adducts was then

slat il g L D ohB Sl OGS OFAC Syt SR SRAIER 2031 cats

energy transfer usi n

Seemiivee haws P@%ﬁﬁdCEGQ QRell366E &é-iﬁa%&)i/ Kﬁ&?&@ﬁéﬁw 9 were fixed
Wr]ﬁ?‘ %05/9%& 5 PCT/{ngOOM 016865 "S=" act ual
BYd nyqe andranalygrt for SHiBxprwession hyaf ACS @halysis.
[ ncubatl on W thout PEM 3-1ike. Poly-ubiquitin chain

formati on was determ ned by honbgenous ti ne-resol ved

5 f | lofike ubiguéinaisonsmape ener gy transfer assay
(TR-FRET). The conjugation of pol yubl qui tin chains,

o g R OB S LB B o B -

HHAHT600 1) Vo GacpRgor 0tk S w2l

the FRET reaction to occur. 7% ﬁie(#iﬁgrltevé%: (gle(?].ll C%%alnlng >0

mibHepasiNaH mek 352 mdd DT, édnhfbml\l? 5 MM €Nl 21§ ﬁJJgQﬂhqultm
an expressi on pl asm d

f ¢ |
anf0 S Bt EOuR Ch i anoa BBV ks v SéBaréﬁed by incubation with

con
GIHENe@obd. BRth thedt | gted

T nRA Ao o0. Phoied HOEmE S0 Yok LRI Fie L% Y et ana
subygeted Fuwessernbyotjanalysis g’VlﬂDgHi-hIQQuﬁMvachA R@s@rcl@ PRIMSts, Inc.) or

into pcDNA3. 1/ V5-Hi s

| and | MAGE: 5272241)
anﬁ “nw ggoggﬁ Fhe 15 priners (518)
CCCIHSATCCCRATGATWGAT@T GTCCCACG

GGTGTGGGTCTGCT TGAA wer e UsSed 1o a crone s
10, Rl

TRAEYSE IesABanc chengy 41 3413@4)188 &ﬁﬁﬁ:@twn of
TTTGGATTGCCTG

:1;12 méﬁiﬁe tﬁf;ﬁon ke ST vaff innﬁggtlagged X¥665 bring
edwe fluapphbees cise ilﬁlltgﬁvﬁlcﬁ"ﬂﬂ %@E ') H%6 Becur. To
meéqué%{}(gT—g’C,Eg/f‘sﬁA Like Bpiquisingtiom activiyc GEW*EMSSEEI% e%ggmds incubated in

oo AR R G A FEBE O, Bt 15 RN, o] A0, 5 o g,

InVItFO

Wltb bicainbimmaDRA(4 REMUBcHSk &r VBEH FU eirﬁ(glwrgg ﬂlﬁtlﬂgf' gfand

b(%HOte' nis inframe with V-S-H s ta
ubz gll-ﬁ}’yg e (2 Was(CIS bio International) for 30 minutes at 37°C. Reactions were

stopped with 0.5M EDTA. Anti-GST-XLggs (CIS bio International) (50 nM) was then

added to the reaction mixture for further 45 minutes incubation at room temperature.

Emission at 620 nm and 665 nm was obtained after excitation at 380 nm in a fluorescence
reader (RUBYstar, BMG Labtechnologies). The generation of PEM-3-like-ubiquitin-

cryptate adducts was then determined by calculating the fluorescence resonance energy

transfer (FRET, AF) using the following formula:

AF=[(S¢65/S620 ~ Bess/Bs20)/(Bess/Be20)]*100
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25 sequenced to verify that no nutations were

i ntroduced during the cloning procedure. A bacteri al

expression plasm d was constructed by isolating a
WORIGB4BanHl - Prel  fragnment from pcDNA- PCT/IL2004/016865

PEM 3-1i ke-VS-Hi s containing the 464 as protein

followed with the V5-His tag and ligating it into

pCGEX- 6P- 2 (Arer sham Bi osci ences) digested with 108 WO

2005+ @B 4l3hioésténde2004/ 016865 BanmHl and Smal to create

pGEX- PEM 3-11i ke-V5-H s that codes for a fusion protein

of _.PEM3-1ike with GST (@ utathione-S-transferase) at

t heBRILUHFRCARRS oRipinebinppasaliel incbation withowt REYI-33tiies

pl asm d was induced in BL21 E.coli cells by addition

of IMMIPTG for 16 h at 16C. The cells were |ysed and

the protein purified by glutathione sepharose 5
Polpfybisvitito g elzgitny foBnatiommuwepr detiephined | by divand gemunobliate-resolved

PEM 3-l1ke protein Mterials an hqods,Hela- SS6 .
ﬂuoggﬁcF%Ecef rrg%qnta%eo 187 LRY plraPder warsey V\éﬁ%él\%tﬁ r edhgj [pegjugation of
polyMttiduifh eB4ha term b uﬁfqartﬁﬁcﬁadatélaglgg i itifBGbtid) &Phs identified by

sol ubilized by incubation on’ice mnutes I n

streptayjdin tagged L6660 whighHERES- theOvp fluokephofs, inibelosdvproximity, and
. 2. . 0.5% NP-40, . 0. 5%.sodi um ;
allofhe FReP (i docull M dhcrtierioncopiingongireds deailehabove

of protease inhibitor cocktail (Signa.). The cell
detergent extract was then centrifuged for 15 m nutes
subj ected to i Mmunopreci pitation
OB b EM3-lileq plagsmids 3 15 | j ke anti bodi es (208,
directed to the RING domain) cross-linked with DSS to
Pr i 513 3E, . ' i ences, . .
Cor p BRI ARG PAGHR SAIBRADARE L RARHET 3 amino acids of
PEM BHgrecidpnticBb adthevmroeinaaintaed Woaetheik RNG aK098190. [5i:21755617]
uf f ce with nedi umgal t buffer and once w tﬁ

OBl iy -copstmngiedr By eiqininge tegstharo|twed IOM.AGE. clones
: : : o e ool i
(AMAGFeI7480%6 LAY Mﬁ@ﬁ%ﬁ?ﬁﬁﬁ lugtg J@%hﬂwg‘%gesuﬁ“&?’é‘aﬂ)- The

~transferred onto nitroce fane™ an
primees 20 i (Mh8nobl FECEHTYATECEGEATNT CCOBGEBBANGETGIECCACG

co R BB e R o Bl o i

516V QU BRG TGS ' '
( ?JIJ et ect edebé) Enﬁgﬁg}ggréd]&é mm{%%eﬁgés %@Rgg ?%W@QMSO% and

primemner shar3Bosci enddCATCHPICGTSEA T TNGe 47). aa8 7. (515)

r PR’ ' e ences sSiRNAs
co O e B BT oS Sy o
IMASIE: 507281 R GRITBV@IIBEA DCRrédlfkts were amplified with primers (514)
CCGGGGATCCGAAATGATGGCGGCGATGCTGTC and 515 to create one 1421 bp

‘product which was digested with BamHI and Xhol and ligated into pcDNA-V5-HisA

(invitrogen) digested with same restriction enzymes to obtain pcDNA- PEM-3-like-V5-His
in which the 464 aa protein is in frame with V-5-His tag from the vector. The plasmid was
sequenced to verify that no mutations were introduced during the cloning procedure.

A bacterial expression plasmid was constructed by isolating a 1.5kb BamHI-Pmel
fragment from pcDNA- PEM-3-like-V5-His containing the 464 aa protein followed with

the V5-His tag and ligating it into pGEX-6P-2 (Amersham Biosciences) digested with
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225 CCACCGUCCAAGUCAGGGUATAT (SEQ I D

ACCCUGACUUGGACGGUGGITAT (SEQ | D AACCACCGTCCAAGT CAGGGT

NO. 28) NO 29) 109 WO 2005/ 001485 PCT/| L2004/ 016865
VBORUWBAIAGUUCCAGUUCUCUAATAT ( SEQ | D PCT/L2004/016863
UAGAGAACUGGAACUAUCAdTAT (SEQ I D AATGATAGTTCCAGTTCTCTA

NO. 30) NO 31) 395 UAGUUCCAGUUCUCUAGGAITAT (SEQ I D
UCCUAGAGAACUGGAACUADTAT (SEQ | D GATAGTTCCAGTTCTCTAGGA

IS, 0 DA 5 Wi o

PR-3dike with G8%)(GhgethuestchNCAGH AR NG TTin( SERI M3-His at the C-

W TdT GGCTCTACAGATTCCTA
%ﬁ% : @Aﬁéﬂﬁ%ﬂq@ﬁl%ﬁamw IPTG for 16
hummcauuca@e@%e@d ¢t GREQhE
38) NO 39) 403 &mw UUUAGﬁgra %ﬁ%@%@hmse
CW%@%UUGJUGGA@MT (SEQ I D TAGTCCAACAAGCCCATTTAG
NO 40) NO 41) 405 AGCCCAUUUAGCACAGGAAdTAT (SEQ ID

UUCCUGUGCUAAAUGGECUMTAT (SEQ | D CAAGCCCATTTAGCACAGGAA
NO 42) NO 43) 407 GCCCAUUUAGCACAGGAAADTIT (SEQ I D

6. YUUdamENEHAIEGEEENT timuBEEot BF PEWCCREABTLTAGCACAGGAAA
NO. 44) NO 45) 409 ACCAGUUAACCCACUCUCUd"__%'h(SEQID
Mﬁg@gﬁ%%d% CUGGUJTAT (SEQ I D GAACCAGTTAACCCACTCTCT

i i ) 41 1 CCAUGUUGGCCUUCCAAUADTIT (SEQ I D
UAUUGGAAGGCCAACAUGGITAT (SEQ I D AACCATGTTGGCCTTCCAATA

NO Hd)a-3%3 celR) frém tReM@chi ﬁlﬁ(e&%@ \Jaléﬁédoﬁllr&lr ﬁltn%% Qv1th phosphate-
nstruction In certain enbodi ments I'ca
bu?fg{egt sggmfz EPBE\argl thenk@llpjnhgmbby |1mt:e1baﬂ1dmbn acee fori Iﬁ/ﬁhm&ds in lysis

bultf, IRCEN AR NaOR, BHE s 10 s NACIRR15 BRI MGED, 0.5% NP-40,

t hat” are ne

0.5%6 Isygiept detes/cnmem 1R B Ol ISEAEAC
a]|ﬁ% % Bl Cram H I RgT "%dsdgggowlﬁ%ﬁ of protease
Iﬂggﬁqrwg il Slgaladaﬂ“h@pyll @ptengank 8xtrick evahkdimiBeehtrifuged for 15 minutes
t 74, Q6 d of fusion protein
a. i $ such t hatran ?ﬁlbﬁ%\?e%% "érgﬁlé‘??cf‘éé{’?gﬂ'i’é’é‘r"i“ -ipnfeor anti-PEM-3-
likEnrntitpidis @6Bodrected to the RING domain) cross-linked with DSS to Protein A-
Sepharose beads (Amersham Biosciences, Corp.) using Seize X immunoprecipitation kit

(Pierce). Beads were washed twice with high-salt buffer, once with medium-salt buffer and

once with low-salt buffer. Bound proteins were resolved on a liner 8.5-12% gradient SDS-
polyacrylamide gel, then transferred onto nitrocellulose membrane and subjected to
immunoblot analysis with rabbit anti-PEM-3-like antibodies (20A, directed to the RING
domain). The PEM-3-like protein was detected with a secondary Protein-A conjugated to
horseradish peroxidase and detected by Enhanced Chemi-Luminescence (ECL)

(Ainersham Biosciences, Corp). (See Figure 47).

7. Exemplary PEM-3-like siRNA target sequences
siRNAs for PEM-3-like
Numb i i
umber | ‘Target sequence siRNA sense strand siRNA complementary strand
295 CCACCBUCCAAGUCAGGGUATAT (SEQID | ACCCUGACUUGGACGGUGGATT (SEQ ID
AACCACCGTCCAAGTCAGGGT | NO: 28) NO: 29)
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Is added at the C-term nus of PEM3-1ike, either a
full-length PEM 3-1i ke (Exanple 1 10 below) or a
partial region of PEM 3-1ike can be used (Exanple 2

WOFE1SOMS A second type is such that the Nedd8 secR@meens/o1686s
Is added at the N-termi nus of PEM3-1ike, this can be
the natural N-term nus (Exanple 3 below) or the
Nterminus of a partial region of PEM 3-like (Exanple

3913 bel ow) . Const r uct | BHUERIVEUBHCHQYSITQ FEPIP Oft \@ABAGAFRABBUCAITIT (SEQ ID
per f Y PTG A VAR | etY3%f  sub-cl oni ng t ec¥eriques

39mown t o one sKkil | efVAGHUGCRIVEUCUAGGEUITBE@S | OWEUAGEPRINGGAACUALTIT (SEQ ID
PCR W& TSReSTCITAF4 eV 3 construct the pl aswia

3PEONA- PEM 3- | i ke- V5; firgcucdasoroabr@titalrore, | AAD@BuAGKEECACUUCCATIT (SEQ ID
seperatecTerOHRSCATEX ppie 1 (SEQ I D NO 50)no:s10 WO

398905/ 001485 PCT/ | L2PDOALOLERBBAUUCCUAITIT(SEQID | UAGGAAUCUGUAGAGCCACATAT (SEQ ID
VPSGRSRALTAIANSAPAPR PORPRPPPPPPPPL PPPSGGPELRGRGL L L RERLA

40°1-GLDDPSPAEPGAPAL RA| Ed o ot EichAHRIGEE St o dRA bl AxacaTaT (SEQ ID
|_ GACTTTAGTCCAACAAGCCCA NO: 38) NO: 39)

4 —| EEGEEAEL DGDL L EEREcERAREEI dRmOhdatt SR bt Sk Jo&ieabacaTar (5Eq 10
TAGTCCAACAAGCCCATITAG NQO: 41}

4 AARF DAREAAAAA(JVL A \ m H%Gécuﬂd'r (SEQ 1D
ACh/ARIRKEVIRHGE kadAV P SﬁEIzl\/AEI VGR(X—:CKI KAL F\’Al< (WYY KTPVRGEE

CDOMNLANICH

40§| ff VVTGRRED VAVARREECES OB e Rt NS Gt cboamuaaacarar SEa 15
NL RASCHAT VG AdcARA VBY‘QV\GLV NO: 45)

PRGAT T KR QQUTHT Y AR B EdRacichdoynnarai N Y HE
408} AWEM@GME&EDFWN@FDVSFECI;TLGSAV\LSSNROEZ;iﬁbds UAACUGBUATT (SEQID

PPSRARM-SNYR
a4 DS 5555k GRESERRYEASNRIARF SP T SPES T G WD T BERERERIRVGE IS e csab
AFD—10 !

SLPTSAQTT WIPFEPVNPL SGFGSDPSGNIVKTQRRGSQPSTPRLSPTFPESI EH

8. PLAEM-3-like/Nedd8 fusion protein construction
RVRSDPPSTGN 1 SSSPPESRRKHDCVI CF

ENdwy certaineybodiaMntCHEGANKEGEIRTRSSR0 PEM-3-like polypeptides that are

vl 8 SN KR s pon Repesss sl

NedayléﬁﬁQof %m-lﬁé olype tldes can be carried out as described in Ami ,E]i{E et al
QAAL LRRKSVNT TECVPVPSSEHV A

(200%) Wm@%ﬁ%ﬁﬂ%ﬂ VRGEEPI F W TGRKED

e P e P4 AL BN RS i Rroteimecsen Rxcraisd. One

typed fusion protein is such that the Nedd8 sequence underlmed in the Exa les below)
. THTYI VIPSRDKEPVFEVTGVPENVDRAREEI EMHI AMRTGNYI E DE
is adqed at the C-terminus of PEM-3-like, either a full-length PEM 3 hke (Example 1

below) or a partial region of PEM-3-like can be used (Example 2 below). A second type is
such that the Nedd8 sequence is added at the N-terminus of PEM-3-like, this can be the
natural N-terminus (Example 3 below) or the N-terminus of a partial region of PEM-3-like
(Example 4 below). Construction of such fusion proteins can be performed by a variety of
sub-cloning techniques known to one skilled in the art, such as overlaping PCR that was
used to construct the plasmid pcDNA-PEM-3-like-V5-His, described above, from two
seperate clones.

Example 1 (SEQ ID NO: 50):
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TDVSFEGGTLGSAW.SSNPVPPSRARM SNYRNDSSSSL GSGSTDSYFGSNRLA

DFS
PTSPFSTGNFWFGDTLPSVGSEDLAVDSPAFDSL PTSAQT I WIPFEPVNPL SGH

WeBI0o5/001485
PSGNVKTORRGSQPSTPRL SPTFPESI EHPL ARRVRSDPPSTGNHVGL PI Y1 PK2 00016865

FSNG TNSYS S SNGGSTSSSPPESRRKHDCVI CFENE V
I AALVPCGHNLFCVECANKI CEKR 25

| PPOs 1 YSEROUKDEKIAKDYR [ CEGUL YA Rk P DOLLLRERLA

ALK HRIPBSBAEBEAPADLRP ABAAQGQARRAAELSPEERAPPGRPGAPEAAELEL
g@@ﬁ\ﬁ@éﬁ%@DQL%?&WE@%E%%@E%&%%H&QT OIPGGSLGSY

LKFAARYO ARERUAANCAIREGE 0 PR
PP 111 WD 2005/ 001485 PCT/ILZOO ?@Wéﬁ BCEERRRAALNGE

QAPH FHDSEEDE TRG A Y P SERINA IV RGE ARIRAR AP AAAAREPAR GEEPIF
VR CRICER Y AMAK REILS A4 FHESMIR A SRNIONGRAT GGACTRMERGORTVQVR

VBgRVVGLVVGPKGATIKRIQQ&_TE—IF')I‘A‘LAIR\){:TS’ASRI){DKEPV(E\I;DQI’GMPENVDRAREEIE

M%ﬁ%%%@ﬁﬁkﬁmmmmNm
N B S TP T R A SRR T SR TLE SN G SERF ANDSPAFD

SLFEN*SAQTIWTPFEPVNPLSGFGSDPSGNMKT RRGSQPSTPRLSPTFPESIEHPLAR
CS RVPYRWGL WGPKGATI KRI QOQTHTYWI P
A EN BV ANGIE S S RRESRBHNRGI I FENEV

RDKE FERPER
IA%EE@@GHNLFCMECANKI
TLGSAW SONPVPPERARM SRYHNDESRY ESA PEQALES TGKEIE
IDERRTDK VERIKER VEEK EGIPPQOORLIYSGKOMNDEKTA A DYKILGGSVLHLVL
&g&f&ﬁv&EmAVDspAFDSLPTSAQﬂ W PFEPVNPL SGFGSDPSGNM

QRRGSQPSTPRLSPTFPESI EHPLARRVRSDPPSTGNHVGLPI YI PAFSNGTNS
YSSSN GGSTS SSPPESRRKHDCVI CFENEV
|AAE>¥F!®@H\HS:E@HANKD CHRRTPSCPV CQ TAVTQAI Q HS Exanpl e

%ﬁ%@%@%@%&@%@@#b@@%&%@y%swv

AEWSR@@CK@@MWHM PR W
EQMALL RRKSVITT £GP Eﬁcfe"‘"
S Rp‘,{KNGPALGGLSCSPNLPGQTTVQVRVPYRVVGLVVGPKGATIKRIQQQ

JANAKRE] | SA A RASRAKNGPAL GG SCSPNL
THYYAESURr: Ay ABBCTGNY [ELNEENDFHYNG

TDVBEEI@?HE@&’WP?PPSRARMIS
ENHI AVRTGNY! ELNEENWWN@DVSFM@W&&WE@F%MDFS
PTS,PFSTGNFWFGDTLPSVGSEDLAVDSPAFDSLPTSAQTIWTPFEPVNPLSGF_GSD

s R R R P P A ST R T AR VR S DB B S T ONEV G L BLY I AFSNG
TNSYSSSNGGSTSSSPPESRRKHDCVICFENEVIAALVPCGHNLFCMECANKICEKR.
TPSCPVCQTAVTQAIQIHSMLIKVKTLTGKEIEIDIEPTDK VERIKER VEEKEGIPPOO
ORLIYSGKQMNDEKTAADYKILGGSVLHLVLALRGGGGLRO

Example 3 (SEQ ID NO: 52):
MLIKVKTI TGKEIEIDIEPTDKVERIKERVEEKEGIPPQQOORLIYSGKOMNDE
KTAADYKILGGSVILHLVLALRGGGGLROMPSGS SAALALAAAPAPLPQPPPPPPPP
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DSLPTSAQTI WIPFEPVNPL SGFGSDPSGNVKTQRRGSQPSTPRLSPTFPESI E

HPLA
RRVRSDPPSTGNHVGLPI YI PAFSNGTNSYSSSNGGSTSSSPPESRRKHDCVI C

WORBI01488 AAL VPCGHNL FCVECANKI CEKRTPSCP V' CQTAVTQAI Qrd4A1.2004/016865
25 | NCORPORATI ON BY REFERENCE AlI'l publications and
patents nmentioned herein are hereby incorporated by
reference in their entirety as if each individual

PPRURI R 3GGPBLEGD Giall ERER WASA ISPED DPSPAIRPYG A8 RAPAAAAQGQARRA

AEing Eﬁgﬁ?éﬁg%ggg%‘aﬁ&%@éﬁmﬁﬁgbn:m lrﬁ_ﬁét@ﬁﬁb EELEEAEIT?EDRSSL
LLEPAN SO SB08 SIS N A B SO ot donnan

AMIGHAXGEGGCGAdsRA ALNGEQAALIRRK SVNTHEAY P eRSYRI VAEIVGRQG

e AL AR R e R AR B Rl b s

KN@MG@BCSPmtpd@rwgﬁﬁvww@(ﬂ?@v@??&%’?E{ﬁcgtgq%ﬁ%'wws
equi valents are intended to be enconpasse y

RDK%PIV&H\@GWEé‘iT‘ﬁERAﬂEEIEMIIIWRTI}N‘AIEWEENUWIYNGTDVSFEGG

LR PO PR AN PRI Sh FRER OBl Bl AprerTseesto
Nva}Ie'rEPWGSEMWDBBAFDS@Q%M@WW@PW?EEG%K#@S%}NMKT

test agent that interacts with the PEM 3-1
QRRGSNF PRI SFIFPESHIIP LABR VRSPRRA BGNEREG hREY IFAF SRGTINS Y SSSN

CORTRP S PR IET Rl A LR Dby PR Ank s gpscevee

TACOQAIQIHRg of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15,
17, 19, 22, 24 and 25. 3. The nethod according to
claiml or 2, conprising providing a PEM 3-1i ke
NG| ﬂllé“@k g%%%ﬁn the test agent is selected

e grou an

fromt conSisting of. a ribonucleic acid,
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PEM 3-1i ke transcr ;
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including any definitions herein, will control,
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5. The nethod according to any one of clains | to 4,

“further conprising: (a) adm nistering a conposition
conprising the test agent to a cell transfected wth

Ve 20bszmses a portion of a viral genone; and (b) PCT/IL2004/016865
measuring the effect of the test agent on the

production of viral or virus-like particles. 6. The

nmet hod according to any one of clains 1 to 4, wherein

the antiviral agent is effective against a virus

selected fromthe group consisting of. an envel ope
EQUIYALENTS etroid virus and a RNA virus. 7. The nethod

j ' ) i.n the PEM 3-1ike. .
ool y o tkehfeadh Beiel b0 it o e g sessrginisinggogmore than
rdBEQe bXpdNDintRiondmaly equivdilnts chejsﬂeqiﬁ@ em%gilimeﬁgsdbggl@e invention

23,. 26 and 27 and fragments conprising at |east
desgril i eSuah sayivataniiare interded b be SEQNRsNGSy the fallowing
cl®imsS. 10, 12, 14, 16, 18, 20, 23, 26 and 27. 8. A
method for testing a ubiquitin-related activity of a
PEM 3-1i ke pol ypeptide conprising: (a) formng a
m xture conpatible with the ubiquitin-related activity
conprising: a ubiquitin; an E1; an E2; a PEM 3-1i ke
pol ypepti de; and optionally NEDD8; and (b) detecting
whet her said ubiquitin binds to said PEM 3-1ike
pol ypeptide, or to a neddylated PEM 3-1i ke
pol ypepti de when NEDD8 is added to the m xture. 9. The
met hod according to claim8, wherein the PEM 3-1i ke
pol ypeptide is selected fromthe group consisting of
SEQ ID NOCs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23,
26,and 27. 10. The method according to claim S8,
wherein the ubiquitin or the PEM 3-1i ke polypeptide
is detectably | abeled. 11. A therapeutic conposition
conprising an inhibitor of any one of a PEM 3-1i ke
pol ypeptide activity and a pharmaceutically acceptable
exci pient, wherein said inhibitor inhibits the
ubiquitin ligase activity or a ubiquitin-rel ated
‘activy, such as viral maturation, of the PEM 3-1ike
pol ypeptide, or disrupts the interaction between a
PEM 3-1i ke polypeptide and a PEM 3-1i ke-associ at ed
peptide (AP) selected froman El, an E2, a wubiquitin
and a NEDD8. 12. The therapeutic conposition according
to claim1l, wherein the inhibitor is
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selected fromthe group consisting of. an antisense
ol i gonucl eoti de, a DNA enzyne, an RNAI construct, and
a ribozynme. 13. The therapeutic conposition according
to claim12, wherein the RNAI construct is selected
fromthe group consisting of: SEQ ID NGs: 28-49. 115
14. An isolated PEM 3-1ike nucleic acid conprising a
nucl ei c acid sequence at |least 85%identical to the

CIANIBi ¢ aci d sequence sel ected fromthe group
consisting of SEQID NO 22, SEQID NGO 24, SEQID
NGO 25. 15. The isolated PEM 3-1ike nucleic acid
according to claim 14, wherein the nucleic acid

‘1. compr methsd fon ddentifyliregy am Ativitalspenenaprigapi cted in SEQ I D
NO 22, SEQID NO 24, or SEQID NO 25. 16. An

o TR P P B e R A AT B8

agagcotdi ng to claim15, wherein the anmino acid sequence

s&%ei edlnSEQIDNO 23, SEQ ID NO 26, or SEQ
ying ieppgant thatinieraiseginthoREMakiik Rpplaremtide or binds

to%ﬁﬁ%[{ﬁ@ﬁmaﬁQSTRACT The abstract discl oses

met hods and conpositions relating to PEM 3-1i ke
pol ypepti des and nuclelc aC|ds involved in a variety

2. ?fep'?fcl)egllngtg b Q(lcopdilg)gct%sc aim' 1, W %lrelillg {heg’El\X-g[lﬁ(le nucleic acid is selected

from the group consisting of SEQ ID NOS: 1, 3, 5, 7,9, 11, 13, 15, 17, 19, 22, 24 and 25.
3. The method according to claim 1 or 2, comprising providing a PEM-3-like
nucleic acid and wherein the test agent is selected from the group consisting of> a

ribonucleic acid, an antisense oligonucleotide, an RNAI construct, a DNA enzyme, and a

ribozyme.

4, The method according to claim 1 or 2, wherein binding of the test agent to said

PEM-3-like nucleic acid decreases the level of a PEM-3-like transcript.
5. The method according to any one of claims 1 to 4, further comprising:

(2) administering a composition comprising the test agent to a cell transfected
with at least a portion of a viral genome; and
(b) measuring the effect of the test agent on the production of viral or virus-like

particles.

6. The method according to any one of claims 1 to 4, wherein the antiviral agent is
effective against a virus selected from the group consisting of: an envelope virus, a

- retroid virus and a RNA virus,

7. The method according to claim 1, wherein the PEM-3-like polypeptide is
selected from the group consisting of: SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,
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20, 23, 26 and 27 and fragments comprising at least 20 consecutive amino acids of any of

SEQ ID NOS: 2,4, 6, 8, 10, 12, 14, 16, 18, 20, 23, 26 and 27.

8. A method for testing a ubiquitin-related activity of a PEM-3-like polypeptide

comprising:

(a) forming a mixture compatible with the ubiquitin-related activity comprising: a
ubiquitin; an E1; an E2; a PEM-3-like polypeptide; and optionally NEDDS; and
(b) detecting whether said ubiquitin binds to said PEM-3-like polypeptide, or to a
neddylated PEM-3-like polypeptide when NEDDS is added to the mixture.

9. The method according to claim 8, wherein the PEM-3-like polypeptide is selected
from the group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23, 26,and
27.

10.  The method according to claim 8, wherein the ubiquitin or the PEM-3-like
polypeptide is detectably labeled.

11. A therapeutic composition comprising an inhibitor of any one of a PEM-3-like
polypeptide activity and a pharmaceutically acceptable excipient, wherein said inhibitor
inhibits the ubiquitin ligase activity or a ubiquitin-related activy, such as viral maturation,
of the PEM-3-like polypeptide, or disrupts the interaction between a PEM-3-like
polypeptide and a PEM-3-like-associated peptide (AP) selected from an El, an E2, a
ubiquitin and a NEDDS,.

12.  The therapeutic composition according to claim 11, wherein the inhibitor is
sclected from the group consisting of® an antisense oligonucleotide, a DNA enzyme, an

RNAI construct, and a ribozyme.

13. The therapeutic composition according to claim 12, wherein the RNAI construct

is selected from the group consisting of: SEQ ID NOs: 28-49.
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14.  An isolated PEM-3-like nucleic acid comprising a nucleic acid sequence at least

85% identical to the nucleic acid sequence selected from the group consisting of SEQ ID

NO: 22, SEQ ID NO: 24, SEQ ID NO: 25.

15. The isolated PEM-3-like nucleic acid according to claim 14, wherein the nucleic

acid comprises the nucleic acid sequence depicted in SEQ ID NO: 22, SEQ ID NO: 24, or
SEQ ID NO: 25.

16.  Anisolated PEM-3-like polypeptide comprising an amino acid sequence encoded
by a nucleic acid sequence according to claim 15, wherein the amino acid sequence is

depicted in SEQ ID NO: 23, SEQ ID NO: 26, or SEQ ID NO: 27.

116



10

WO 2005/001485 PCT/IL2004/016865

PEM3-LIKE COMPOSITIONS AND RELATED METHODS THEREOF
ABSTRACT
The abstract discloses methods and compositions relating to PEM-3-like

polypeptides and nucleic acids involved in a variety of biological processes, including

viral reproduction.
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