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COVPCSI TI ONS AND RELATED METHODS THEREOF BACKGROUND
w@oa0s0i48% drug target validation invol ves detRCTURI004016865

whether a DNA, RNA or 5 protein nolecule is

inmplicated in a disease process and is therefore a

iR

critical step in the devel opment of new treatnents
BAGKGRMENDdi seases. The | andscape of drug di scovery

has ’ i ue,. to the genomnc

oy EeNARECtfl AURL Yifloddon VBED arRu RO Wrber e g4 RNA or
préeiit mofecuievis ihPlichitedgint Ad{esss BOEksQan® MO THERfSreadTBMibleOfarget for

associ ated informatign. The identification of genes

dexelgPey i ey MiyApeylicdiugs.y dims discaydpatie preease By ovhigepioactive
coPipBl £8lidREBES IRE SharatiEly ?i%ﬁ%gﬂm{egoiﬂ. t#0 ‘ae{/a?égfﬂ&t of new
response, Is a vital part of the drug esi gh process.
treltmsnisifos bames dseabesli The hedsapoof diupdiscoway hds dianged dramatically
revent ed hy decreasi t he expressi on of one or re
duf 5 0° ERPGPVL R PIERRe DG R4 PEAICIB SFOIoBGS BF JRign a host of now
drEPRsidd d anfendmmdR@nRRAE OPfsbiRedREGHIABH, t arget coul d
be identified and appropriate antagonists devel oped.
For Tewddgitidicaiiemel genes andipretbing mevobredrivrarions isbase states or key

. s..hec ctd vated and.result in the .
b R Ryt o< ffatyion e fine frspuiedisa vilghpgro! the drug
dekign prevatse dVibly aiRbRgO BT HiRGrdeBRIBURINY RéeC preGitiéEdby decreasing
contro|l genes. Furthernmpre many human genetic

thqugggg@g’of SOE T HIPTC BRATS inﬁ@[l‘@d' ig thy weleswlar giglogwpf ﬁxiep;pndition if
thézéipgﬂg&?@ﬁbfe'c@lgf tar%’gg 'g,é?lg%l ?E ?dénﬂﬁla{l‘ gﬁ%%r?%%ﬂg &ﬁa&%ﬁ‘&é Jié:velop ed.

epl geneti C resu
For axpmylepranedreinachiclv bhe/ oo qetihinp epdoigeitesdcopnp asedtddand result

. the c lete loss of its function. Accaordingly, .
m ’Pﬁ aa@%?lﬁdn@msﬁm%@f aflicvelGriipresesofodiche ralediy antagonizing

Aste Wl | eI BYirdes fTe . diceas
ap%?gi tronal §, onal e 203h&@otd ﬁl%ﬁ%rﬁﬁﬁlan enetlchdl eases, such as

] ] I ous di seases su as H' S have
Husngiggtosiscdiesasd, waintl ycertainairioa contlitions)| witich are suffuenpedityt Isoth genetic
ar.get ed speci.fic ssential. retraviral proteins
ol RO oS PEFUL b Emy B PaRtepBiatt Aahal R ndigehBpcs opposed to
thd henslpy 188 FtisFiRdioas ARbrdii@atanfgoskaly HE SBas8S fiddon of such
di sorders have frequently enployed nol ecul ar , ]
migit 5P wowlduredfe p arget of Weatpelty peritienallyy bfertioveflissasss such
t ' -t j . of .
os 107, DT 855, S EheRly, LRABY Sliol PRicollsE ERUEE N B tarsstep to specific
essntaltrietreviead peoteing guclOae HAY groteiscparevast atindcfipRE€S Drig therapy
t he, igentifjcatign,of host, genes and proteins that
strafegied S0 et spch  disrasss andr diserdetsdhaye xgquentise epplayed molecular
Sl ' : 3 Lal
o0 IS SR SRR O RPRAS RO OF e olRPRAMUSE! Howover the
discovary of relevant/geni oupmdsin teag@ s 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

1



10

15

20

25

30

1 WD 2005/ 001485 PCT/ US2004/ 016865 the identification
of antiviral agents a high priority for the

wo ppsovrsent of world health. Genes and pr ot ePCIEUS2004/016865
involved in a viral life cycle are al so appealing as a
subject for investigation because such genes and

T PR ST AT,
Getties @ad eprotoiis Eiavolved/iif &l virat eragcw afeLflb DPedling s a subject for

.\g}éot eol ytic processing of the roteins andt
mygstigaiop\pegause i§Ecth saes pind trepiemns wi twalc@lbr hwe@ﬂdutmal activities in

theflst EIPEITRENDIG L 1818 if Ot PAR AR AEEQ N tes aNd T or

ubiquitinc uga on may D€ In ‘
mat Ofied npeturation papuines theaprotdolytic posesipgyof thbl @Glghproddii and the

segue rel ease of retroid viruses and RNA viruses
ao1RR SIS Hosf ol ofhrip beicet dhatyasiluie vapiagdes for exo/endocytosis
andl &6 ubi Hﬁ?%@r}&fﬁ ioh! Jngylﬁeu 18 piﬁn@é B%utdion 2t Jpgr’ucular the

polypro el n er its Synt esis, Gag Is targeted t
asgehbly | addmgnandbsubseguahteradedse off ndﬁu@dszlrubeﬂjaim&]m viruses such as

val R, B sy P ReViEisE clepBtintsge oy i utoen cEpandaeon the Geg
pol\ﬁpfd)ﬁﬁg WD s sPdiflesidVIeris tR@betéd to thd Plasm¥ ik Qh¥dNe wREre it induces

who observed that matuUre virus particles were
bu@‘ﬁf‘%@f}%"?ﬂ"i"ﬂ'ﬁ%@ﬂ@@&t ed ubiquitin. Mre recently, it

was nh| |tors ess th
rel g’g&gg&%&%@%ﬁ#%@@ YO Ilﬁ%es §U®39 an ot al. (1988,
Virbdogyv 86, 1310m Mexéraed a1R$V9ﬁa‘91r016lg§3 a80, M) bivhe ro%s@‘fvé&ﬂiat mature
rraturatlon |nt0|nfect|ous

rocessi ng.
virga P PERE S T Hishet in BIcoRIENERUbIPHS M9re PogE, itesrsiown that
et BB Mo SRR AL v oy [P
delmmdl fl‘leO§W amd RSY Gng. Alsaf in]nlii:ii‘iipm' tffect I@@ ptbecd;sin.g and maturation
LSS SO Son BN 3. 7B 2000 s

97 PIABYEl Biadkietaukany atN LS 08l 13863, P&%a%’éttdl @d@@dmfmsaﬁ' %b69)
of a variety of protein targets within th

ap p&ap svellduiown in psogrt that ubiquisinmoerdiaed plfotdma:ls ¢b¢ tajoa pathway

Cc r | on
for, g{g%u%élgl OR g‘?ﬁfﬁlzedce%a &/18? fo’r%’%?@ﬁ%aﬁt 8 nbsf H% eelu}(a’ryotl‘c cells.
Ubsqmﬁm@mdiﬁmph%ﬁa &umg}er@espr@wﬁf tdrb RO SOIMES , the aRM a&%ars to be
repair. One major function of the ubiquitin-nediated

fmg Fﬁ‘ P JWiheg eﬁb@%@ celldarofynefigns suply ag regulasien| of| sgpe expression,
regﬂ[a‘ﬁbﬁ' F&I@ L& 91@' Iﬁloallﬁgal&lf f%'efl s@ff?c%trec%gf&tsrﬁe, lbg}’f%&ﬁ%égsn*’f ribosomes,

range froma m nu Yo séve
and/ BINA. cepagi d@n@ hiawrdiapﬁmﬂu ofthe mbiduétircmikediated pgstem is to control the

PRI s N T T T
mn?i{]’zgﬁfogs‘ébélﬁl &8k eald 348 VARPERRREBY dfRGHIRA! He OB nutritional

and environmental conditions, as well as the stage of 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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actions of a ubiquitin-dependent proteosone, are
covalently tagged with ubiquitin through 30 the
wo eosmoi4eh of an i sopeptide bond between the (PCEUSINANI6865
gl ycyl residue of ubiquitin and 2 WO 2005/001485
PCT/ US2004/ 016865 a specific l'ysyl residue in the
%&gh IrI?sty? r@sﬁcﬂ{elelba : nu s 'ﬁt%pg:&gf?%’t ﬁ@)tcgssyé %gtagl%eél by a ubiquitin-

activetiagi dnzyme @Bj ugal 4 IﬁquaﬁﬂlyéBhJL(gEﬁﬁg eﬁ}&ind gazg O8® in some instances
i nstances nmay also require auxiliary frate
mayRlER RIS AP e Rei Tt e sapEnifion Peating (E7R FolRaing e linkage of
u d u 0
thd, Rt bbiohtin Glafl i fofil e bR n R iftn@ to prsine side
chging ofithe previmisly wajigagd nedetyns &irin brandhed mdmi«abiqlaﬁdl chains.

nmul ub| i tin ns. The conjugation of ubiquitin
to Ehﬁtcé’P g%%%f’f g‘?l@%ltﬁnstoamﬁ‘m pubstraigs by ®&udt-steppragess. In an
1n1't1@1I ATP Irec{ﬂ_ﬁflgr P/ hrtlﬁlﬂé‘stecrtléeﬁxr%l@d bBIRRES e -'te?mfuﬂfs%‘?ngqimtm and an

bet ween C-térmnus of lquitin an Intern
mtg]ylgt eysteing essidigeofofn Bh eBryea z Artivatad tub!mmtﬂd isuthien Uramisferred to a

transferred to ecific st ei one 0
sokdi Hifeied Yool ebstalirey Bosse E5RLE, e Baoapes donate
ubikfitibidl gidiéid substit@! eSlibsitaRst dratr8SogniZed ithat ﬁﬁeé%fyeby ubiquitin-

recogni zed either directly by ubiquitin- conjugated

CO@H&%}ﬁ%n?d'ﬂn%;Pré?ys%@Q%t@h suhyhate reeagnitisoqueletnsothe E3 proteins, also
ta?hﬁﬁuﬁh&\/&% proteins, also known as ubiquitin

ases esi cul ar trafflcklng systens are the
rm j (I\he pasioulay sraffm:llmtghQSMt dre b n@foropathwayat O MBe AFMiHtion of
| es, ma menprane and the

|1
preiinn 4R8N 6 PeeleaninE PBmarBewSne g b apsqliskor edium. The
veS VAR BB} Restdhd ﬁﬁ% ¥ d‘?trec &1 in@ftdey 1h9319{a&’ fifl, kfghéfy of disease

variety of disease states. e maj or "Vesl
statesaflié mkjonyesigls ttlaffmkmg syutemsymteukzryﬁid 1l modludbethbdeosstems that

I
o SR, B RS 0 S B2 S cona
vedl€lsd e Sk A1508REN3H | iY tkzﬁl\éﬁéry ethch st maMs RQEL of SEEG @ Smediated
in the case of receptor nedi ated endocytosis, between

endw&%xsabwe%%rr&w@laam@nbme ead the anldondomsmesass well ks from the

QPRI R B R o 0 e PR ERa ein 1 (co-
)} cb)ateda@mems wed CCIPel camed @a‘fclbd be2ed fashivie &infllte Sned®d Rarbort of a

whi ch t nmedi at e transport of a _variety of
vangy eémogf@ l?%%%@@ﬁn theiErndaleasismas i srahaase, pryeagletis formed

by %ﬁ&m% Su¥ Qﬁin‘f n@drﬁoﬁ %E e briYe ﬂﬁgg% g\/l@attﬁfj (’/Vlti'lr&glt gfoéclelﬁsg, and the

porti ane I's coate coat
vesaeld shede 1ts vealpubetosﬂuadg w1thsthetmget manﬂjrarteo f usi ng W th

t he et nbr a 2 assenbl e on the

cyt SR SREIBIE ou e FRAIRSITY BEROha TpRRE AR doming pis tht
ulthhhdtél??ﬁrﬁih_\bfp tB&toRiel vekR1R e XM §RLIE |1se§om1gs@(tl RFiWo subunits, the

itse I's conposed of two 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, Eps15, v-

SNARESs, amphiphysins, dynamin, synaptojanin and endophilin. The adaptor complexes
3
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clathrin heavy chain and the clathrin |ight chain,
that formthe clathrin triskelion. dathrins
was®mooirse Wi th a host of other proteins, incledi/ogondie1686s
assenbly protein, AP 180, the adaptor conpl exes (API,
AP2, AP3 and AP4) beta-arrestin, arrestin 3, auxilin,

i | 5
orog R TR et i SmaBTP SOPRL s B o BBPERisge, membrane
pro%#@ﬁ@n@@@%h@@édé@ﬂ@%dm%@&§ RPPaRoBiatdsak AR | 'c[hthnn coated
cage formation, and hel'p connect clathrin up to the

Vesmmeaw fwenﬁneatw@sﬂnlgit@t\msrk adccontams 61311 hk and o1 polypeptide

ey B e RO oA RS KL bl o el 2. 2,
a:ndatfﬁj 85&2@@1&@ teﬁa%éoné bé&ide lthaoab%ﬁﬁgctao{ng)gex Ghdlo B angms are

assbcrates i th ocytlccathrlnc vesi C
mediotetl dhyna warie(y3df dBma&safmdndZnﬂhb yamléxdemteins, such as SH3 (Src

horgglaes Sidomes BELATRetn Bymalagh (angnd I AnaARS SROGRE domains.
Oy SRRSO ket o odds L (200 LATbRRYsBle pi
10(2n2RONDF dOﬂHI ns. (Marsh et al. (1999) Science
285:.215-20; P St \
oSSt Fogfion PP Y aFEuRBR A bIFL CTPase
(e.d., nA!RPable GARY By &tk WolshBBtguahind MBlotid&S bR Rge (fBetr (e.HRISECI2,

or SAR) by its cognate guani ne_ nucl eoti de exchange
GEAdc G6iA2) e The, ingateomplegaatecogmagd by rheoat pretpial cosempt €XOPI or

CO@ %?xgg:%ﬁtzggn% x?%&&gés {5 %&nﬂaﬁe %ﬁ%ﬁng&:q%xﬁg prote%as become

FOWS acr oss

enttapped its tieapawvipg aletwdrk. DERO MBemig Ay apm@delyrbdlg‘es and becomes a
grow ng network, The menbrane ultimtely bul g

Vesw&orﬁélse §0at 5proEedySc thnul’FWet}@oQTpﬁﬁeo@@Wﬁ%’ ot ﬂ?ﬁJ |CéEP@8% hd upon
[ : S
R AL P Mool o0 R0 000 (D fofling e
vesivbarpOther prmcioasisogatth evithvesiorhes cobh &'esm:iemmluds v-SNAREs, Rab
ssoci ated with coa @ri coat.ed vesicl.es i ci;
GT{ dseRaps! puiovRifrep el R LiRe SRRIOPHEYE B?I@Pé"r? Figg- (Springer et
al. @9999 @@pgﬁpq“ ngge appropriate cargo proteins. (Springer
al . (1999) Cell 97:145-48). 20 SUMVARY In certain
aspect s, the invention relates to novel PEM 3-1ike

acids and proteins encoded thereby. In
S%ﬁ@ﬁﬁ aspects, the invention relates to nethods and

C ONM@O&drtaiirD ASp LR kI invgntivhedtatEEM Botdl KREVILEliké @ualeicdscids and

and proteins. In certain . .
proteins encoded thereby. In certain aspects, the invention relates to methods and

compositions employing human PEM-3-like nucleic acids and proteins. In certain
embodiments, PEM-3-like proteins play a role in viral maturation. Optionally, PEM-3-like
protein acts in the assembly or trafficking of complexes that mediate viral release. In one
embodiment, PEM-3-like polypeptides may stimulate ubiquitination of certain proteins or
stimulate membrane fusion or both. As one of skill in the art can readily appreciate, a

PEM-3-like protein may form multiple different complexes at different times.
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25 enbodi nents, PEM 3-like proteins play a role in
viral maturation. Optionally, PEM 3-like protein acts

WO poosher48ssenbl y or trafficking of conpl exes tP@EE/US2004/016865
nmedi ate viral release. In one enbodinent, PEM 3-1ike
pol ypepti des may stinulate ubiquitination of certain
proteins or stimulate menbrane fusion or both. As one
of Dskgribied hareirhare mqthqsbrfonié@miﬂ'i}agappn@cireétaeentaomprising (a)

provii ¥ BEAE SR Bl o R Tl bl il st agent

interR6H WithAROPENL 8318 poypesiideb &l crei bbaditheR} tm@ (P‘EM-Q Llike
an antiviral agent co

i denti fyi r|S|
DolyBFRS e SRECIECE B 59 EIRBD poSREB R S NON: 25 6, e 12, 14,

16, ] g%@fé QJﬁI‘%*ie hayd ﬁg%g%r%tl?gém&%%{ﬁc ttl{hgt 20 &d&%@%ﬁ;% E{n‘MJ dkids of

any bHSEQEDROS X, 6m|19pm-;tmam i18, 205 DBL26Ehd 270 ntcheaig fatie:

sistin 14, 5
embe%m @%E%-lﬁéom% laﬁapneﬁssgmfgl} E\?ﬁﬁ}’uﬁnﬁ‘g at
2 f
B s
emb@diment) theel EMi-Frlikepolypeptide whogiises ntdomaithsel doEdd fBorh itheegroup

condiNipbRERUK S onar P ARLSRNE, dohafh, 15 certain GuBpiinient fhe tpe geent

bindB & ya&a&m@elecﬂea ﬁ@npmefg@dup%ns@mgqm ARM dorh#18 and a RING
PEM 3-1i ke pol ypepti de conpri ses domai n sel ect ed

domping p firthey ewh nispthsitet pgrpt isfa p@ypeatlé@r@auantlb@fb/ a small

. rtain enbodi ments, the test agent
mOI%hir?ggld?ggﬂgﬂggnlgFﬁésel ected fromthe group consisting
of: a KH domain and a RING domain. In further
enthoatiditbertat embodintorts] thagpplicatien eelgied tppe@hodsepr Elantlfymg an

.antibody, a.small_ _nol.ecul t.i do tic.
anti SR PGP PR B AP HRRT e M iRe Redlei P 465t gecht; and
®) 1H&Itifﬁﬁ§ afte ab R Mak bd0 & BB PEAR3aNeinvbIeR! acRl Rlcertain further
onpriSing: (a) providing a PEM3-1ike nucleic acid

embaMﬁatSt é@tP@@éﬁhke mudtic 4 isi selentsil flipnnthegrowstonsiging of SEQ

t, Qi to t Ak ' id.. | t ai
D NG S B gt a: [hazrthest i o cnibarhirld, te
t |
test @n@ﬁ s@léct%ﬂ ‘ﬁ'&ﬁ e ?Wn%gﬁlﬁglgt h gigoﬂfzcélleﬁg%d ZdSE d}slﬁ@el 5 nsé ,
ohg@zwleptx@% aw P&hﬁb@gnﬁ@ws& DNeenzygist ar@geetﬁbomles én &ethsy
h f
et A BTLI e Uity SEE NS} L Bl CEBIRRILELEL e Bl hecBhy he
levebdjlea/P@M Blile aratischipe yIﬂaddﬂmnilme@drmemnﬁmmmnd@of th@present
bi nding_of the test agent to said PE-1\\/[]1-3
applatipn AEMhEE FomRrise AE RS T g2 CPTERRNLIRH coppisiieh fiq@%agent foa
cell &%@ﬂ&%& With af IQaQQ%Hio‘ﬁWa VeiaP O oMR Ml m d R ErikBihE @ESct A the test

present ‘application further conprise _
agerd @it [béudtiog of virelngrosius-lidse pewicissi i othert drebadaments,gheéntiviral

ager}t % Sective against a virus selected from the group consisting of: an envelope virus, a

=

retroid virus and a RNA virus. In certain embodiments, a) the retroid virus is a lentivirus;

~ b) the retroid virus is an HIV1 lentivirus; c¢) the RNA virus is a filovirus; or d) the RNA

virus is an ebola filovirus.
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cell transfected wth at |east a portion of a vira

genone and neasuring the effect of the test 25 agent
wo@eoosher4pF oducti on of viral or virus-like partPCT/E82004/016865

ot her enbodi ments, the antiviral agent is effective

against a virus selected fromthe group conS|st|ng of :

an \ﬁ%(ie) t aepﬁbgagﬁom}éerr ?%Brltg% aY #rgtllﬁog? Gﬁbﬁgqg 1er£tlf'c§1 ina
subjle@criﬁ n¥éd #ereof, ké))m?lﬂﬁn &Ihﬁilﬁeﬂﬂgr dSeffestidartbiht bf an agent that

| entivirus; virus is a filovirus; or d).the
inhibitte PEM-Bdike sprcamn@b’&wlb’ fIncenain gmbogimegtisy thosiee fnlgbits the

S2004/ 016 lic
ublqulrrbﬁ%age ta% 1va¥f’L ﬁgﬁ%ﬁ %EIPI%-H( oelg]get-pl?@g Ih}]?cf | gn&lﬁfr)]clﬂﬁﬁlents the
ageRUPs&&dted ﬂoﬂﬁ&ﬁ@jgﬂbhg e6@isting OfRYS slnidlngoladﬁb runsinabod}g adragment of
effecti ve anopunt an a?ent t hat PI bi t

an apiihedy, piPRELJgTBMStn 2 RiPPIAPyPtiden to gt oinsy e@?P&éHP?Pé%tt%e agent
inhip{I€ B3R acli &Eié&%vg% 1 PEM-A! gikg b8l dediid § PRMLSMNIAPS In

pepti d tional enbodi nents,
certmheenﬂ)oagﬁmw itlse REM eI tikeet APrio seledied fjomuipe gonp nsmsm’m@g@f an E1,

|| l e ti body,
o B Pl B A TR B, e 2
g G5, 0t UL s e

aspéats, tleeli b B M%W@dﬂhaénﬂmyettaﬁéltlpmhemhomm thesaggnl is selegted

frorp@mm%‘to}qlg ﬁcg{s%§5§ BgnSI Sésenge @ﬁﬁo&ﬁﬂf&lde ar?gl\]% Iﬁ&%&t a DNA

enz§Rb A BER9REeS In thRitdnbsdihents ahe ot déorensed the legnebuﬁPEM-3-
consi sting of. UBCH5, UBCL3, and UBCL2. In ad @h\é nlak
likenRAE. sExantestf RNAomstgrety ihpbmay pausedito et e

ol S PR AR B M AR M 4
construct, a DNA enzyne, and a ribozynme. In certain

e nbmcheﬁemtesnboﬁhﬁemsg et apphcztmasrejstes beeant isoletedahtibgdy, gr fragment
i ke nRNA.

thoteat PRrgBts i TPENPSIERPR W8 BT BEReT e IUHR A RGO i group

ong &S s daniict re 16M B0y, 28, 26661 BN h&&nam
congféﬁh%bf S%@cg)ftﬁlg%un enbodi mént's, the appl ication relate

embco]ilmﬁnhssthb antdwdamarm:dghe uatcrap’aggh@wpen 3 pelypeptide of SEQ ]D NOS:

2, £Befieli Lol 16 B0 r50e i bl PEEEILPRS, O aBaitopel
emb&hﬁi%;s id dhtibBdy f selkbted Tdm thé grdufp, coil&stn@of 28oly2Bnalnd

. In certain enmbodinents, the antlbody di srupts the
antlh@d@rmpmﬂh%ﬂmﬁyﬁn&ﬂbﬁ%ﬂql andy singlejchan Odioth?

BT T M
emB&Bthhiéﬁﬂythe PEIBBiliceslP isrsawctekiefrogm dmgrmmnsnstm@oban E3,anE2,a

ol ycl onal ti body, lopal _ ant i bo an. E
PE&»% %@pl}@ﬁ?ﬁa > @ p\;ﬂ@ n %Qﬁ%mm & oq)ﬁ% 1nclud%tiJBCH5,
UBC13, and UBC12. An example of an E1 is APP-BP1/Uba3. The present application
also provides kits for detecting a human PEM-3-like polypeptide comprising (a) an

antibody an isolated antibody, or fragment thereof, specifically immunoreactive with an

epitope of a sequence selected from the group consisting of: SEQ ID NOS: 2, 4, 6, 8, 10,

6
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addi ti onal enbodi nents, said antibody is |abeled with

a detectable label. In further enbodinents, the
WOHRMEB0148%e- AP i s sel ected fromthe group consPGIL/USIP04/016865

of: an El, an E2, a 25 PEM 3-1ike pol ypeptide, a

ubi quitin, and a NEDD8. Exanples of E2s include UBCHS,

129851 8o Bh Yo m&ﬁ%ﬁld@@%ﬁ@ﬁaﬁiﬁr%e@gﬁnga% antbody. In
cerdfi &fbddMdefts h%ﬁﬁlb@@@%rdg e ALY Be@s@e&a?ﬁ@&lkééﬁﬁge of SEQ

(a) an antibody an 1so0 antl
ID N 804,,6, 8pHY; |1f2; khllbyl8, Bmaseeand 127/ end/\a PEM;a-hkemR ope
of a sequence sel ected fromthe group consi sting of:

%gﬁﬁﬂgz%@g@ep ka%és tﬁ a’ eghc\{f%tz nl%gltmggllrag@a%g}mzv

con@iﬁdghhlubltﬂ%taﬁﬂii@hhl@—rél@t@@ hctfxﬁ’ﬂ'y o QII%HBnl‘ike%ﬁﬂﬁepﬁde In certain

certain enbodi ments, the antib

emlaﬁdémalﬁﬁaéh@ BBM 31111&@ aebypentidses sabeatechiroraitheperptsp d@lsm‘tmsm SEQ
4B, @ f.18,121618 2%, and 1A

20 womlsmuase amlm azm:tshﬁdnyabf SPQIIDINOSO2, Vi, 628, 10p12)nat 16)18520, 23,
|S|n hi biting _a ubiquitin- rel at ed act|V|ty of

26 ZpdpiTa cptaa o papediments; the angthod ompsispoimhibitingan achigity of
he REVG3iontdi o PRk PE@P@'IQ{% do h&%ﬂé@?ﬁ%&&'ﬁ@ﬂﬁl%ﬁﬁ) ggﬁ) 5, viral

consi sting of:
matugation 8s inhdite@ By a@tﬁ1mﬂdmg7axmg&nﬁ gebegtedftean dmrgnom;mmxgxsahg of: a

sme{{ﬁﬁgfeﬁulg%nca%%%& lf%'@‘égti %1%%&3,%61 a]pé)ﬁypf ty deg];;[ns}'gggthx%d

embbiménts,G@fal Abafritidnti ﬁﬂulﬁféﬁ%'aﬂﬁﬁﬁ1§tenﬁ%ﬁ1 EEehh&qected from the '
con‘prlsesmhlbltlng an activity of t he RI NG domai n

grog cansistipERf: 3n japtisenpooligeapeleetide, amRéTdd |comsdswat, a DNA enzyme, and

B, Ty R s s
depivtatsin SEQID O3 28549 In deBhiRGmiRdirdéhts) fild BOWYd cémprises

epti dom netic, and.a pol ypepti de. I'n yet ot her
1nh!§r%5)@dmi%ma§lratm0£ 2 e §elagtrdFromshe areupicprssting of: an envelope

virBU R GRIs 2R RIEY S s, SR & %d%ﬁf@%%% i(@g?@gé%oﬁ\mms isa

consisting o an anti1 sense ol igonuc
lentixans: (o) tite, remoiDNiue fzanri]V bledtivifusa(c) e ARvirEiearfilovsrus; or (d)
RNAI constructs.include any of the nucleic acid

the ESHuEREES 20 GaP HBEFn SEQ 1D NOS: 28-49. In certain

enbodi nents, the nmethod conprises inhibiting viral

Met THeAreR At Hfplidation MEh&aLREL 85la Bfeﬁi@d@@ﬁe&h%%{)u iquitin-related
consi Stl]{]ﬁwk an envelope virus, a retroid virus or
e

actigity R\APG pelypertidgicampnising Gﬁéfqrsnng anittie costpetbld with

i.r r et
o PfinnSiafb B St ek Fh B0 K iR e
polypptide? @nd (1o dbebting whethbSsautditia bfﬂdb Qs UBPEMIBEike
present appljcation further relates to a nmethod for

polxpgg‘p g eI R edimenip.dhe JEM-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. In

additional embodiments, the mixture further comprises a PEM-3-like-AP. In certain

embodiments, the method further comprises detecting whether said ubiquitin binds to said
PEM-3-like-AP. In certain embodiments, the ubiquitin is detectably labeled. In additional
7
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activity of a PEM 3-1i ke pol ypeptide conprising: (a)
formng a m xture conpatible with the

wakioguosh-rel ated activity conprising: a ubi qeeT/USZ0046016865
El ; an E2; and a PEM 3-1ike polypeptide; and (b)
detecti ng whet her said ubqu|t|n binds to said

ergehiojedth e PR SUE PRl Gice f G derTy FoRfetnn S Pbpmbotiments

a kbélds sdléotdl Bdm IR B@istlﬁ off @101 StopdD fludescehf n]q?ci d
18, 20, 23, 26 and %7 g |r?| or?a penbgdl Fr%nt go e

engysaes Rad FRAIeo-foiopy .Ig@ddlaomawngmmm@tsme thixture fgrétien
t
R B, AR O LR, oG5 S SHATE pevied
Inget d)ihelmm’hdnlﬁﬁeﬁta MhsSPEMAB-1iUB bellypéptideiiSa ﬁﬁl(ﬁlcﬂraﬁélnycompnsmg a
Nﬁ@ﬁ% I n aggl tiqgnal . 7 WO 2005/001485
[BeHmstide 6B 65Tl Fbartimeniss theWeDPERPhEptide is fused to the N-
teRBhYPERAE f‘EM-§-1ﬂi@§8§@a@§ts : éﬁ%@h&% ﬁb@%ﬁl?%tésag&oﬁEDDS

enbodi nent s ecte
podypeptida is |fgsedﬁo thegUtepinsrots of és, PEMBelilespaneptidephiaiditional

R L LU L5 e sl e e fom

th@@bup iconsadting HESE QTN INGS:13esFEM 3- 1 i ke pol ypeptide is
neddyl ated. 5 In yet other enbodi nents, the PEM 3- Ilke

pol ypeptide is a fusion protein conprisin NEDDS
pol }Bé‘ﬂ‘lhﬂﬂ’éal embodispants, thearessal apphieaiontprevi ssay for
iddHy

pley: he .
(PR e bRyl DTN Dot
coipbiEing: @@bw&hﬁg alﬂlgllqgltlfnuibﬁjilgg‘sgngt iyeteﬁlr écﬁﬁ;ﬁr?b a @Eltqﬁllﬁﬁ' E2; and a
i de n additi ona I.ment s
Pfﬁ‘ffg %mcgmegkég 8 ?I&QHE:‘F@P%WWCE@W‘P% aBiggtfinaomef the PEM-3-like
P e e o i B s 57

m@p‘pﬁng:%lewdmf pbisnvittetoanf the PEM-Bdike po@qxepmdqamrtlje pirsence of the
tes}l_;,n n Ing, lgg)oc%gﬁ‘i;gg!g uelcrtg!eans L lrlr%{,ef of C&ﬁﬁiﬁ&o&gg&h@p@@enﬁe of the

test bgéiﬁ Wetithnr SHQEb16 St icNEE, SMheteih BETRIsE Bl MYl q@itiHR AW AthdPEM-3-like
and a PEM 3-1i ke pol ypeptide, under conditions

pomm*degn dhitrescups oflthe candidatmagsnt istindipgtivied lan fzghittifor of

ubR{/& t%éﬁﬁ&rl bfﬁﬂs n%ﬂ)l 6(21:% rl? g%rrt]aelprgbbgﬁlf LL S ﬁﬁog@gﬂlatt Qoquugatmg
cyathrh furthidr nedopeises f PRIVIE-REMAS- [T Kﬁ'tem@bm@@hieﬂ@ 1hB ubR@itin is

ence. of the est agent; and (d) conparing the
pr‘ﬁ%i@di‘l@’cfoﬁl’é%%?c@f* ﬁ%ltb‘ilgﬁoﬂﬁﬁf’lﬂséﬁﬁlng@ ft he presence of

e 8 B NS4 L g M
comptiggsepth lrmdiadendsinegriplsespbate;oh dctieatedB thubajuéire@anigates and
an P%tévlﬂ%%{%%/ ge}blgw&pgﬁnﬂgstgelfrgote% etxglf 2 u bl ﬁg\a?pgl%gein?% th%fubg.qhultln 18
detebiaBllyi 1iBeledC IR oA binBOdiments, the PEM-3-11ke polypeptide is detectably
labeled. In further embodiments, the ubiquitin-conjugating system further comprises

NEDDS. In certain embodiments, the PEM-3-like polypeptide is neddylated. In certain

embodiments, the PEM-3-like polypeptide is a fusion protein comprising a NEDDS

8
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system further conprises a PEM 3-1ike-AP. In certain

enbodi nents, the ubiquitinis provided in a form
w@e00800wss from t he group consisting of an uncoPgTIys1084016865

ubi quitin, in which case the ubiquitin-conjugating

system further conprises an El and adenosi ne

%@ }%HH%S hc%ﬁg{ne r@?&%vahﬁ%\fﬁbﬁg) po 18%1&% gﬂatt}}er}\l z%ermlnus

of adiRNIGAklte gITsEptidE: nmscerttaiﬁ%nwwﬁmﬂts thd NEDEISSsolilebiide is fused
| abel ed. I n other enbodi nents, the PEM 3-1i ke %b

to s Grisapinug of the P@@ﬂéc}ﬂéﬁomlypqpaé@ cpddijtipnpl grabpsiments, the PEM-3-
hkg%%gﬁ Igggéh'? .ey nﬂllg)ler gﬁ’éﬂ %Q@Eﬁg&g@%ﬁ%@ﬁ g}ofuﬂ cbiSting of:
SHCHE» BIAS: §6-580! ypeptide is neddyl ated. In certain

errbodi ments, the PEM 3-1i ke pol ypepti de is a fusion

PCT/ 'gggﬁo @R%]%’@ggn ﬁ%(’\' 5%]9' ral@vps ?aﬁnéﬁﬁcscomposﬁmn comprising
an SRHIGIEHr B Bh P ond b¥n mhﬁ@#cﬂgﬁﬁﬁlﬁg @nd 8 Pﬁéiﬁf‘a@edt{?:aﬁﬁ §cceptable

N-term nus of the PEM 3 . In certain
exeipisodi Imsartain cothedMEDLS ﬂ}@dtﬂsdbé@t ls a@le¢tgd fromelic group chsisting of: a

t tide,
s R B s Lo RSB AR e Pt e
enbodipicnes meammmoraﬁsrdpts diianeftioe bewiced aPBMAtINE @ilypeptide and
consisting of-. 5 Q | D NOS: 50-53.  The subject
PEMsStlikeAP aﬂd/alawb%hﬂ@ ﬁalblcyntrrer%t@%aqtmtx of pEENFadtlseolypeptide. In
ad@E %%rnﬁo'oaﬁh % plt : gor alg elb&%}lg?ﬁr%gfé% g;ougr(l,%ill'ls‘mﬁlg%f #h antisense
ohgmmoabé a DNAoanpyma,tan RNACeoistruet, ar&mﬂbmnﬁs In téreain further

i bitor elected.fromth roup consi s of -
embppdemento el 1 COnSIrhgiis %F‘gf‘&%d fgorgélvey apR Popsts aagroseQ o Nos:
zgngptl dom netic. In certain 10 enbodi nents, the
i nhibitor disrupts the interaction bet ween a
PEM 3-1i ke pol ypeptide and PEM 3-1ike-AP and/ or
i nhilibpther em mpentsa the peitlispiéen wéaies/p rycoBTPOsitiPERIBPIiSiRE2 PEM-
oI d| n
3- llﬂgs I}s/ é{ﬂ%@ 1(9@ al}dr n%u{% ﬁl raéen?ggp F&@n 5c§d%1t10n|%ﬁy reﬁ%leg{é)nag%}ﬂ\/[-?s-

like lpb@géptiﬂealbﬁqlﬂﬁn c@n@d@e ENZYAEin eﬁfboﬂhﬁ’en’[& thirsdpplicdtionaéldtes to a
ribozyme. In certain further  enbodinments, the

cowﬁgtwru%qmp%slw BEMadrlike amyp%ld@raaé 8 NIHARE gplvR apttﬂg\lﬁil yet other
em%’é%nie@tsl\% a Pﬁ?&tx%ﬁ e 10 Pﬁlt}eg llﬁﬁe%gﬁ{ae%mﬁbg co%j&%ﬁte, In

applicatio ates to a conposit nprising a
fuiBher Emboqhme;meﬁw applicatidn mﬁaﬁqmtot 4 compidsaionreesgpniting a PEM-3-like
| ication itionally rel at a PEM 3- Iike
PO@%EW@;?P@&E TR e(%"ﬁfl%d? @ﬁc{l “certain
enbodi nents, the application relates to a conposition
CONM Ertand eﬁb&’cﬁMeﬁts' thk @pPIRlaM e ploviiRs aFekieh MotdiBcomprising a

Epol ypeptide. In yet other
PEM-3-like polypeptide and a NEDDS polypeptide. In certain embodiments, the NEDD8

polypeptide is fused to the N-terminus of the PEM-3-like polypeptide. In other
embodiments, the NEDDS polypeptide is fused to the C-terminus of the PEM-3-like
polypeptide. In yet other embodiments, the PEM-3-like fusion protein comprises amino
acid sequence selected from the group consisting of: SEQ ID NOS: 50-53.

9
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20 enbodi ments, the application relates to a

PEM 3-1i ke pol ypeptide-I*, TEDD8 conjugate. In further
wepdistient s, the application relates to a conpOBUS1004016865

conprising a PEM 3-1i ke polypeptide and an E2. An

exanple of an E2 is UBC12 In certain enbodi nents, the

app otel n._conpri Sj .
e AR P aER R &R, SRl SREM fue
pol@?éﬂtﬁb Ané H’@’@MBHH&SAPI hEchﬁiﬂBnboﬁinaﬁbMﬁepEwE-hH{S-AP is selected
fused to the N-term nus of the PEM 3-1ike pol ypepti de.
fromyihe grrup cersigiingRfnensE Liand 2eBEY - 3dikemobmentds, 8 upigwim, and a

NEFDE e R Bl WERTRP L S5 R o RERob g &
UBﬂ}ﬁjgrUE(é}:‘S and B Cl2cild ystagherrabodmhantd, det BY SIARMBP O hap.
consi sti ng of SEQ I D NOS: 50-53. 9 WO 2005/001485

rP (e:IT th)(gl/ ﬁﬁcﬁp}gi{trs] etga éllgcg L o?a,yg%g Igtrpé%ﬂcéci ofi inhibiting viral
infe@ovRERptisifg %ﬂﬁnﬁstg’ﬂ}%é’ﬁ é%fh@t’o/é%ubje@t #8ieb@ttRreof wherein said agent
enbodi nents,; the PEM e-AP is selected fromthe

1@1@@1\&%@]{3@1@@-@1&1@@1 Efal r@@asnghgappEmtgm flugther relates to a

me@o@r%lﬁl oog e(??élh?}ghg ?aﬁ%eq%%lij t%er%pe}ltac {née ¢ 18%Dgﬁlgnamg Gf&ena%ymg a
polypéRids thal gssobiales WBEHDPEMEX-1iRe pélpgeptide12. |1 n yet ot her
enbodi nent s, the El is APP-BPl/Uba3. In additional

enbodi nment s, e appl i catJ on rel ates to
in hﬁbw‘s%embq enfSiP@ BRRLGA! lfarbwlﬂt?sstp Ao §Y§FW’§ the anti-

Vlrgl gﬁ?ﬁm fth ARl %&tnp{lﬁné‘ﬁg)d t hefgeRin (g"f‘ﬁﬁ)&hfé c%ﬁipﬁsmg a

t's PEM 3-11 keé-protein-ned ated viral
ubiqeit'masteEl leeEiapapd |a<Pé€tM<3F1111<fetptﬂmpt1d@ (o) edlinga test agettheud (©)

nt targets.fo eut.i c ter {
e iR e e R OF R, BRe Bt e hep i Bmpound
thaR 8&QP6dsad @S mgfaéemcavi?ﬁm shid PE®I- pﬁkaF@l@peﬂﬂe id m @t@ﬁﬁaalaﬂu-vual
enbodi ments,” the application rela estoamsho for

age.alnadditingal mb@mnents,vthe slixtpest farthergomprises NERHSu A certain

RGP AT 00 AL FATRELS BB B o,

embbdinaa i thg P&M&ﬁk@gﬂﬂieptlwﬂ a(fagion ﬂﬂitﬁﬁbbmgnsmg a NEDDS
ubig}wtl n-ligase activity of said PEM 3-1i

Pob@ﬁ Bleptn getamppabedipestsc %9%8 R@lmpéldease@ﬁ%@éée Nrfgrminus

o LB S0 ik S g i BELYEEpb et s o

thaﬂdn@ﬂnmmfshe PERR-3Hik¢ polgpdpmde héy yet other lembedmﬁm&he REM-3-like
certaln further enbodjnents, the

Fusiea BFBleHt FHRPTISSS ARIRRACLE S4UenCh sclidrd Fotmibe S sansiginest: SEQ
DiNes-RMB-1i ke pol ypeptide is a fusion protein
conprising a NEDD8 polypeptide. In certain

enbodi nents, the NEDD8 pol ypeptide is fused to the
"N t dhaapplication additionally relates to isolated PEM-3-like nucleic acid comprising

[

a nucleic acid sequence at least 85% identical to the nucleic acid sequence depicted in SEQ
ID NO: 22. In certain embodiments, the nucleic acid comprises the nucleic acid sequence

depicted in SEQ ID NO: 22. In additional embodiments, the application relates to an

10
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20 of the PEM 3-1ike polypeptide. In other

enbodi nents, the NEDDS pol ypeptide is fused to the
w@aosnom48lis of the PEM 3-1i ke pol ypeptide. |n BEt/Us100€016865

enbodi nents, the PEM 3-1ike fusion protein conprises

am no acid sequence selected fromthe group consisting

i PER 0 S O G- 0L s

N@@sprising 25 a nucleic acid sequence at |east 85%
identical to the nucleic acid sequence depicted in SEQ

10 Woned: oo e SRR e Sk b et
Al A S S L, SRR P
depigtefl an SEQHBWG: R#t kb qeotaippagiodieents) rmer mmleng a¢ifi eompiises the

s AR (RSl o PROIPONOL o sy fhet g Bgpns, the

applichtion tdldtes tolimlisisted REMI3 HREPOIvPEM e otprisRis Qh@&rhﬁilo acid
sequence at_ | east 85% i dentical to the nucléic acid

seqisherdrpictedsingd ) HP NP:26. SEQ ID NO 24. In certain

enbodi nents, the nucleic acid conprises the nucleic

?ﬁlr t 2(%%2}% %gllbgg%tlegﬁs? ﬁ}? ieagp%lgf’#‘ ?%1&90%02%61?&1? %;E%@g E]hke nucleic

acidsomptisidg REVERid dckdsaqoencp aplehst & 5eoidpntical toghe h&cl&ﬁiaéhﬁ sequence
aci Pj tedlnSQID et qther
de@%gaﬁ ﬁﬁ@ﬁ%ﬁhgf %ﬁ%@t%& gy 2@ w?%aqlé §pmpages the

nuﬁ@Ma@rd' deliﬁen@é‘ absibied 1riL§EchDq\I®°f§3rﬂn Ber®nibotrfdrs "f}g d

sequence at |east 85% i denti cal e nucleic aé
apglirgtiemradatettoping sadated HEBEQIﬂ(Bphmpqﬁﬁle compcisingdheamino acid

nbodi nent c acid conprises the nucleic
sequecy R lPeStEng?l@?ﬂn SEQ ID NO 25. In further
enbodi ments, the application relates to an isol ated

PENElB-sbmleeas@@btypﬁﬂi irflent@pEdBdRIntdIsic aabid Geq¥dndes and proteins
ence depicted in SEQ ID NG  27. 15 In sone

ené}?g@ Hheebyy methofy emploginepsipicasid segeensee mﬁtli’rét@é}?ﬁcﬁ@é@@ésthel‘eb%
as 324 aQ 'bﬁé&h{&giotlﬁ&c&gﬁrgd HRG! t‘flp)ﬁuf i IRURQLS: ﬁ%%g? yahﬂgo%es directed to

nucl ei c”aci d sequences and prot el ns enco
theasnandked mstenls] gorenihg odskaje stod afentifyd ageérmmthehembdﬁlhw PEM-3-like

cid s uenc s, antibodies directed to encoded
Profepy @ lagg%S?%éﬁPtﬁ@é%gg tectipe .Calisn P}fF%}e%éj"é 3 ViHgt preferably an
envBMsHe a0 REYA 3tk ked p;ﬁﬁ@ﬁl@l‘rﬂ?‘a ré@Rfigk agnosti c met hods

for detecting cells infected with a virus, preferably
an lp@nensspedpdbe hvansion RMavides @s @nlﬂttqdanmlcml adid ycomprising a

nud1ESHdRY 6&515."6%06 which hybridizes under stringent conditions to a sequence of SEQ ID
NOs: 22, 24 and/or 25 or a sequence complementary thereto. In another aspect, the
invention provides methods employing an isolated nucleic acid comprising a nucleotide
sequence which hybridizes 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 sequence complementary thereto. In a
related 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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In one aspect, the invention provides an isol ated

nucl eic acid conprising a nucleotide sequence which
whysiai4sg®es under stringent conditions to a SePUBENIS®IH016865

SEQ ID NGs: 22, 24 and/or 25 or a sequence

conpl enmentary thereto. In another aspect, the

W\ S t hads e at e
o100 s R 05 TELD 5oL 8 B8 Sl 384300 et e s00
coii\syebuitmél mekotideiaup Bithe AJERhgBPTHEQ INOD 1B 358aUENgE, pf 15, 17,
QIDNOS, 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 22,

19a¥?d/26ramé’9r%$ ar%muméowkme@mﬁhmwther eto. In a
| a4 . y
ol 34 SR Ung, E AERC RS, Altke gt Wising o

nusleoﬂ@rﬂcqumae wasgomyhiridiyet anddr strémsht @nditiond 2 a séquesasdf SEQ ID

t .15,  at t 1 WO 2005/001485
NGRHA 238025 5650 muluiiC seueaEe ek bt lagshoHpS 0% 0%, 95% or
97198%t or2t00Y, idbRfcal & a ls&]%%ﬁcea&?ﬂé J)(iigglghtgr I%taTtla%%ttIZaQtolgﬁst about

consecutive nucl eotides u I'ength o
ISSEQeasD alhios: 251 at Bastsgbont 4@, at ddast aqut 190, dt7least BBout3D0, driat least

o RSS2 B snaor2s

or aGkguenodpompleR@nary thefdis,| SAtd GensSRBIRHAL Cogtli6il sequence operably
hybri di zes under strlngent conditions to a sequence of

linkgd o) the n&dsetl@zseqmcarﬁ@mdmz@e Jugleotidspgrenseisiigable for use as an
aty.i ut, 8 0] % 1.0T-
s BSRE Cb ool PR, i Bl S Joa) kB tpepged n an
expsrgssntn i/m c@lbbiatof]raphcﬁtmg &&Stpralbﬁyﬁtw dlgeul@fydtleaféﬂ In a related
t 25, at | east out ast. about 100,  at

emPadigtent, fis vaion Pé?"lg 3 1@5&?611 %ﬂéfﬂz ted it 1R sERIGEsiapevector.

nuc e

g Lk ORISR By St i
compudsiag ta amskeoiight isequhce eduétathybsidizeswadere smngelabbqndmons to a

seatBr-at R e b Bl 47 b 105028 Sndiof3soars mypleotide

seqi@BdeOthat lif 20 MEN 8K DI TRt 05%:her myodewe) C &Cl(ﬁ)mﬂelﬁi%al to a
I ncluded in an expression vect or capabl' e of

SeqUEPRS utSSPRRAiRe to Mrlsxshiehoitile, of leeﬁtk&oybw catdedst abqu 24, at least
I t rov o .

of 11 L ETORRR0, f D8l MSRLAGD Y BAMES BB consutve

nueledtitss @plio dharaill kngthhe SHQVEPNGER P3P des, Metibots 17, 19, 22, 24

npl oyi ng a nucleic acid conp r|S|n% a nucl eqt i de
an@ea%ér%@ SAATERE RYBP DAY R, 28¢ pitrgesiirtiesldrgylgagy sequence
Op%rgbﬁlh%ﬁt@%g&ﬁ%%l&ﬁﬁ?ﬁan s%c@r M,@co r})xrldez tlﬁ% g}l&g({t}%g es%&uen&é suitable for
usssreeRpeessivatveror.ain hedlsdr eaﬂmdhnﬁ@@ﬂle 208teicHsid may be included in
- 98% %,
o R Bt e SBLEpa GEISS PR SRS st
emBB@iklent The AVedtRADrovd8esaRdt celllramfecte@asith BB ekiredkih veor.

| east about 300, or at |east about 500 consecutive
In yet another embodlment the invention provides a substantially pure nucleic acid

which hybridizes under stringent conditions to a nucleic acid probe corresponding 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
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nucl eotides up to the full length of SEQ ID NOS: 1, 3,
5 7, 9, 11, 13, 15, 17, 19, 22, 24 and/or 25, or a

W@ e@smoases conpl enentary thereto, and a transcrP@r/Us2ad/016865
regul atory sequence operably linked to the nucleotide
sequence to render the nucl eotide sequence suitable

cob iy o BOPL L YGRAE " VRBRI e eegonce s

fragmpntes STl ivesption slepppdEdaf ah eltisedkei BllodnicBotide analog which
prokaryotic or eukaryotic cell. In a related )
hyridiessi HhdRY stringenticapdiiensolr ghlenst dowt deashd, aret least 50 consecutive

A8 55 0 SOPHBISEP IS 01 2l Bl 2808) ok

copplementacy thecet@ci d  whi ch hybri di zes under stringent
conditions tp a nucleic acid.probe corresponding to at .
|eag‘% %ﬂgoa?ot g egofiment, ey javengon a?rowgiggtmgtb@aff employing a
Btan@iblly 987 n@PQY tacHiOwRRA IS SH I : L&IRR i
rhe fu*? length of  SEQ st %‘2“% %%ﬁ%ﬁ%?%} B bk nucleic
acid prphsrmogresponding t0 60BAD @bA8 S 2PaTLAIEINEM 1 6,16 865t about 25, or at least

o B SPERSL H QeblEp ShabRBANL Y 15, 11, 1,

15] TW &9} 2B r24adnSr R5O¥I Q@@u&ﬁbe%&ﬂp?&ﬁéﬁar?'tﬁ@@t@l&!u?gb itBefull length
anal og which hybridizes under stringent conditions to
of the gena et whigh saifl spquenee B3, fragment. Thakoyerspnadrequevides/an antisense

. | i t R : 1.2
oliiffeib G bP whita' 3Bl uh Yo AmRdeRs W RLICEE g2 ot teast
25 or a]hdaeasaﬁbbdsmecmﬁe@ldblﬂﬁtléﬂes uphe tlFTﬁﬁﬂEﬁgﬁ of SiEQ HDNOS(; 1,3,5,7,

t ho [ substantially pure nuclelc aci

% ﬂﬁiléhfi)lgffd_d 23 e wilps 3e0na fRgEFRCCcamRiemesHEY theredo-

n C . . gng .

1o, UER BrRE bADRURRR, BRSO DOV REIACRR ofifiing a nuclcic
acid lsocndidda ansecagid sequence lae oéti foehk imayt of $SE@ IDUNOS] 2h@blor 27 or

f,.SEQ I.D 1 , 5. 7,9, 11, 13, 10 15, 17, 19, .

a 1ot Joid eorgplemaht %Pregf-sé&uae ﬁ%léteéo‘iﬂlé?oélim?ﬂtaﬁi? vtz provides
mefodd RnifloiRe of Bhdleik @G PomPisiid@ QARNE: AkidWHBhingaddamino acid

sequence 1s a fragnment. The invention al so provides an

sequanqesasrigieforthlin gan aEPBQAIPEOENAI b §, Suhilc h2.nAod .08 88, 23, 26 or 27

r.strin t ngdi ti en t |l east. 12 t le . .
or § 0881c°lcid PRREER il i b S FBRbede i ch Pl g acia
seduhde dsen gt souSRO, DONOSS5%L or 7-B%, lor 100% identidad to BSsequence

17, 19, 22, 24 and/or 25, or. a sequence conpl enentar

t
coefEPRABE 1013 lpagt abaull L deashlisuf hert leaghbonh %rﬂfia&}*ﬁgﬁtyabout 40,
or ROk 965t 300 LGHLb RS HnS QTBY LS td Ge ?ul? ié?lgﬁi'[(ﬁf ang%'f@EQo]P NOS:
e r I'n any

encodi ng an am no aci d sequen as se
2, SBC8] D, NSt 4, 28, 1828043, 2F oo27. a nucl ei ¢ acid conpl enent

thereof. In a.related_enbodi pent, the inventjan .
pr ol deEtherTREEER, iy FHGROT FEPUAes CPRDEBRBIT Somprising a
sutitanHeilyei gurAtedd 08B6R”IdHEdEN sAl1 BRg@fkbotide containing a region of

nucleotide sequence which hybridizes under stringent conditions to at least about 12, at

least about 15, at least about 25, or at least about 40 consecutive nucleotides of sense or
antisense sequence selected from SEQ ID NOS: 22, 24 and/or 25. In another embodiment,

the invention provides methods employing a probe/primer comprising a substantially
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sequence as set forth in any of SEQ ID NCS: 2, 4, 6,

8, 10, 12, 14, 16, 18, 20, 23, 26 or 27 20 or a
woewseiasaci d conpl enent thereof. In a rel at edPCT/US2004/016865

enbodi nent, the encoded anmino acid sequence is at

| east about 80% 90% 95.x, or 97-98% or 100(r).x(r)

Pl 3c B ST S5 4 SRRIAT B S5 BEAR g s

whii@elgbriddey undd strirfenttdondBRSE taROdist A9SLtAQN étel%hgt'aB@ut 15, at least
amino acids up to the full length of any of SEQ I

aboybals, oF, at41eas@ abgut 4@ consecutivg nuddeotifgs of Gensglor Qrglsgmse sequence
e dimen he, invept bgn,proyi

sclffed 3ol BERNESGOSLTLSIETANG, 1Py 113145 19N B0 O LAES: 35, or o

seqmlencgao mumbMidnfﬁy thexetd. O| hg@fﬂf&k&btehﬂ)@dﬁmtsal thie NProde selectively
n ﬁ% nucl eot i de sequence whi ch hybri di zes, under

hyl%@%?%g@ acigrest Wéﬁg ekl afn prother ophadimen, theprope gay include a
labgg%ijgg 3Rach@d e Yo I%,Sdet%e@tTﬂquﬁél g?&%%af'ge selected from

utive nuc eotl es of sense or ‘anti
rads@sptepase fluetescent dothpamdSEQAymebCBi1d Q&yniMccafadtoms dhe invention

Fur i RGOSR S b TG BRI Dy FriEr! GBS gt about 50, or at least
IR AR A A e s

purified oligonucleotide, said oli gonucl eot1de

conimianothgr spessi Ehe dfventien emo\gd@s Eyliéride polypettiides. In one
em@ég} n#e%&éﬁé I Vege%rg ?é&abouf %cu%gtolf talégg}lpeaogg lilclllﬁg g an ag}mo acid

sedueAcd eroded bR Lehse @@iﬂldﬁmpm@mg@hmaaﬁldefseqme vﬂﬁch hybridizes
anti sense sequence sel ected from S

5,

under syingent copditions to 3 yequeice OIzSEQEDMa$ o?(2 Qé ané/nor 85,50r a sequence
f.6

coBFERAE, AR PO LApheld il Rng B BEELSONOS, or g s aont 40

anﬁmmdsthmbﬁl c aci d I n anot her errbodl rrent t he probe

may_i ncluyde a |ab roup attac edth dabl :
to B& Yo a@pecirh e| gt %‘?OQIBVﬂﬁSy wethedy crmplaying o PEM-3-like

polypEiRcS Ot IRPES efbsARRACOAL iFRMRON PES2inENE M;H@%.se ¥ polypeptide
énzyme co-factors. The invention ‘further provides
1nc;1ud113g/gncefmlao deshstquatnsuencoded by 4 sudeic asalicomprisiag a nucleotide
| east ab 5 or_.at _l.eas 1 .ab ut 100 di
seqy oAl Wypareping®L ot EH ot 0 5 saiieaft ot QTR os: 1.3,
5, f7n9, anpt1l3er15 asm@t 221 e ahdINEDS,| 3 ﬁb’ avicdesnipivhehthrykBereto, or a
poI peptldes In one enbodi ment, e invention

ﬁag@ﬁtl%ﬁ@ﬁwrts@lgtaﬁ teagfabowf253 0p] lwé&qua d0 pgnorgidighersof.
am Tl?.agﬁéfgrreé 8&8? fEnt BEOHG IR @WQE% 1\"?103 er golypeptlde that

conprising a nuc T de sequence
comprisss asstequme thiat mﬂdmttdabmhtom hanmhxguemtoearryfofﬂ@ D NOS: 23, 26

or IIEI%S FoF ésté%e,??ﬁ%%ﬁ@ p@b’ﬁ‘ﬁptﬂc%queg&% Y g%t%?n g{éteg ,rsglquence at
lea®f 6@% hbRRMgoAPRIM pdiGperiid Rprakhia HyhalRATSEQ ID NOS: 23, 26 or 27

and polypeptides with higher sequence homologies of, for example, 80%, 90% or 95% are

also contemplated. The PEM-3-like polypeptide can comprise a full length protein, 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.

14
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I n anot her aspect, the invention provides nethods
enpl oyi ng PEM 3-11i ke polypeptides. In one enbodi nent,

wWa b@siooment i on pertains to the use of a pol ypepeT/tis2004/016865
i ncluding an am no aci d sequence encoded by a nucleic
acid conprising a nucl eoti de 20 sequence which

Q{ql di BPfere %ge e@dsrhgﬁt” %r}gvec @8‘ 'r%t%g‘fiosﬁl%@ﬁ gglﬁ?d;gr?g %%EMG-
11k@&§1§§8bt1&5 thaP EorBipRRE WaseqGere® Mt e RIBAIdaY Withesretomolegoua to any of

fragnent conprising at | east about 25, or at |east
SEQEBUNOB02chitnd, H ds LEnksdss 20,124, 26 OF &7 e FPE#pstance, a PEM-3-like

polg%qpylgg pqre%rab )E%[aL e Q{nllr?on arnﬁl Qé GendeCal? 1«%5\46@%1 'hlﬁ?nologous to a

conpri ses a 55 quence t
polWﬁé edpresehted by ey ONBEQIDUSOB 02,30 6, &if10SER) 14, 16,NGS20, 23, 26 or

27 p@fi ﬁgm%@@%glééglgg FesluRas o PO PREBlse §0% 30% or 95%

5 IR R P BN s Sppme ey o

suchl ag hl@*rem’@dem te degmarico gs‘regsoq(&jr it fl:_:ﬁr ccmg\;/}mg a@@my og dog, instance,
95%

o 31 30,3550 U5 b 3Rk S g iy nstn

.as ﬁﬁﬁﬁ&ﬁ&“}%@ﬂm‘eﬁ dnkif RS EMe antdndibh Teftured fthéc hsd: afla punﬁed or
conprise a fragnent of, for i nst ance, at

| eas
recmpbir20t, pcﬂmepmoc@fragmqnt of @@EMédlkeMpep@@e a\fhugg[qplmeptlde has the

ablg%-l-fcuam n%}%%g g'm%l oF %tn%ggl}lée V@ %%gﬁgjgﬁ%%ﬂd-t}épe PEM-3-like

protéld € NtBreRrdbdy, aties pb@pB@td&Od&gﬁm&)ﬂ &ysmpgsa; REMeqichek edentical or
pol ypepti de that conprises a sequence

homa@@pus:@l angnpigo geidrsawaneg Jemsnatedimanyof t%tébhﬁﬁ%sz 46,8, 10,
1244 %6 1832(3,02%%%/%}-{1 16, 18, 20, 23, 26 or 27. For

ihstance i ke polypeptide preferably has an
an 1o catdid embeiinrraB, tht ilveaton BM¥ssto muitihatsukat eopdoysPEM-3-LIKE

g/gleg@gl%g g}lgx(tj gapz eepei %re a?rtgggo?bsx (eggym%fg gfgr %b?ergal\%fely, an antag()mst ofa
bl(ﬁ%&ﬁ %Bt,tnh%ﬁ av‘ﬁattﬁkaﬁif gh8hrise a8 heRRdifg. @ sthe fpolypetide is able

% 90% or 95% are al so contenp at e The
to IﬂEMuﬁBatda ithee ingohsip dpulogieal cantivip radr @ é’@%%lm protgiytol a PEM-3-like

rotein such as repres t
prqptplgt qq%@ex, ouch as Cagnergz ic Sagg‘glt rlgalﬁcﬁelgg &8 U(ﬁﬁ'c% cellular components,
f“e]!hﬂﬁlt @ﬂgﬁﬂmeﬁiahlzﬁﬁﬁlt m'émbi@w r&ﬁgarﬁ@aﬂoﬁ&ﬁd 1He ke, 200 250,

O or 500 or nore ami no acids in | engt

an ot’I}hé reupicef Betheds 68 @@WH@n?mt@é%m%%@éh%lﬁ% ef@ﬁY‘&?(Lé‘s chimeric

t.-he 0 0 t dghe PEM-3-lik
o508, 5 SASROTROATY B LR pscai
poB@kitdiptandbe pasvidddeas atned:omlgmarm ﬁmdnllmotel,n whigh inpiud¢sca second

po%?pggfgéqipc?r&éfe%g ggpsc%tnlflw %J& (E)eé V{Amlaéaxtr P?Ec[% 3éequelﬁce unrelated

(h&BI5RY goﬁgsto @’E\?&@gl{ﬁ&gﬁoﬂeﬁﬁ Blgl, GRd scRbnd PSIHHIpR %?rtioﬁ iaNEDDS, e.g.,
am n

d sequenc desi gnat ed in any o I D NCS:
th seobnd Golypeptldk, portion is glutathione-S-transferase, e. g the second polypeptide

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

portion is an epitope tag, etc.
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15 12, 14, 16, 18, 20, 23, 26 or 27. In certain

enbodi nents, the invention relates to nethods that
weepboy4BEM 3- LI KE pol ypeptides that can be ePCTE820841016865

agonist (e.g., mmcs), or alternatively, an

antagoni st of a biological activity of a naturally

occ [ I 0., the pol ypeptide

o2 s BRELSE! of U, AERE ey oppd RELNRTE: b Fpunosen
combrigin®EVPBM-3Hike rodypeptid®tin an RiMudobédi€ p2hapstineithe immunogen
conpl ex, ?Ufh,as an enzymatic actlyltg, binding to )
begerrapanie of alisiing SRpBRERIesTespages FrAcific for the PEM-3-like polypeptide;

[ j O or gani ' the
o< YBRGIERGRLL Y0y ] Sl 0L 00ROl s
emhbdiments, pthovintieudnegen c homprises anmrodntigediesdetemcia®s d.¢), a unique

the. form of fusi.on proteins. For |nstance, the
deteptinath ip@ = BSTeyR Bpre=qust b S50 TR B 2atets % 16, 12,14, 16, 18,20,
23/ B¢&y nant fusion protein which includes a second 25

pol ypepti de portion, e.g., a second pol ypeptide having

an dniyafoangthed aspegtidhis énventien aravitles @hbelied ingousyredctive with one

P whrke.protein..e.dg., the.,secon lypeptide .
or B@% iﬁgiﬁ){%glﬂ@sbg{epgde& g[n qqgeengbé)ggﬂglq,p%}?&%aﬁg arg.specific for a KH
domeiit 6100 RINGoddth#ih hiefiRgt Fotd 2 PFMEBASR, pAysbptidé.nen 2€86RKpecific
ol ypeptide portion is an enzymatic activity such as

emipgigienh dhafrsagin dt parbot & gninowpid seetsarel sydPiapSEQdD NOS: 2, 4,
6 B 1B TS B 208 8, 1ot AR RO EABK R o ooy

binidevenhé onmonnKHr diendile Insanoter axenpinfyreagiydiraentpan sitit@dy binds
a_P -1i.ke _pol ypepti de_.in an i nmunggeni C, . .

o ﬁ&_ﬁg’}r i?l}l%}ﬂ-, ﬁégﬁ%ﬁﬁi}'ﬂ%@éﬁeﬂ% hertbadn s igpmgoreetiysyith one

or fdrd HEHENES Ha%ﬁﬁgiﬁsﬁniﬁg %ﬁiﬁfsbguaeﬁm% tHalf§ af %tggdé% iﬁc?egtr%cal, at least 90%

__pol ypepti de; . g. no response,
ideatical o dy/lens HdnBlentieal ¢o an amowl deid saqueres o ssteforthrin SEQ ID NOS:

refer 5 dj t e | ogen coppr.ises an . .
2 B8 GelfOzadfeli L 2, 68 orifh oae GRRBRRRGn T antivody s
iminiAfRAcHVEOLiBL Bné SPMEFE PrAtindhawthRah RS ack scueife tBat is 85%,

10, 12, 14, 16, 18, 20, 23, 26 or 27. In yet ‘another
90%s peot 78%nPYoionydamnticdrio pr ewmitfearid prqubei asset forth in SEQ ID NOS:
' n cij ' nore PEM 3-11i ke
2 %ol‘q?‘sb%??ﬁfedéﬁg’l #’gg’eﬁéﬁ Sg??fent, anti bodi es are
speti tértid embadikidnts] thediav@ition Gelatks iR Motichelarhs «dgydbwBHM-3-like
froma PEM 3-|ike polypeptide. In a nore specific
nudgis Aideeitet MeHisle b MR IPE OB (e YROB SEIERS £cg-at least one of a
AR pRSthof il hibfiber quchoe P regtor sequence
is eprebabdly Helredsto than PENE-8 Hidid wequisherd sSiuoh regdatory seapnendékican be used to

rer%%gtglg %]%M-Bﬂik%gggppe%crze s%ﬁ‘%g}%l far Xse%gbar? %%{prrrggstldn ge%toall*.n tibody

In certain embodiments, the invention relates to methods to identify an antiviral

agent. In certain aspects, the invention relates to a method to identify an antiviral agent
wherein the agent is identified by its ability to interact with and/or modulate an activity of

a PEM-3-like polypeptide.
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to a RING domain. In another enbodi nent, the
anti bodi es are i nmunoreactive with one 15 or nore

wEe@seinss havi ng an am no aci d sequence that iBCHUS2004/016865
| east 80% i dentical, at |east 90% identical or at
| east 95% i dentical to an arri no aci d sequence as set

20, st g ey, O g s P Bx i gt Srpounds

for! 1ﬁlﬁﬁﬁ&rse%§tdltéﬁ1a‘ﬁvél|9 PoRnALtofDIF # Qliteradtiod betwignan PEM—3 -like
am no acid 1\{cguence that is 85% 90% . 95% 98% {3}%
polypeptide and e AEN - lilke mmwlé@a%ﬁog@@déﬁe‘@maép 13-Hes-AR) syph as a

SR80 080 el Sy, ey Pl s

ther etk @F ({p coribiing PINL3-HkepABy aPEHEM—?I like polypebide; and a test
acids that include.a transcripti.on t8§e¥gul at or
r

compaydne. ., undgr congitionswhergige bt for t SRR nthe PEM-3-like
pol?;geeg)'ﬁpé Ghd PEM-BANSCAP REd SHidto ﬁfﬂ&@é}c%d égcﬁéﬁ‘é&ﬁﬁg thfoeMation of a

atory sequence 1s operably i nke
corﬁiE[Mﬁ amiuhmclsmuhm PEM-Siikh pphfggptaie@myi agiiMehbiks AParh Hatistically

&gxp]%ﬁ 25 ch ggghgérg?%ﬁ%g lfqﬂnaﬁpﬁeg %ncé?nﬁ) DIl Presence of a

testeégi’l%uf{@ tlvE h& whavR¥ebOh thelaBécpse bOtH¥EER Qdﬁlpb@nd) 1s 1nd1cat1ve
entlfy an antiviral agent. In certain aspects

of i mvashilation, e.gl, dnkibitios, af st tsaRotign ibglrRens the rEl\éﬁrlﬂkﬁ ?%Vpepﬁde
in the agent is identified by its ability
anf%l?%% gﬁhg‘tpevmth and/ or nodul ate an activity of a
PEM3 = | fultBerP&hbqiipbhig ehe fifyeMidn? PRFVIAME lhB85ssay for identifying a test
PCT/ US2004/ 016865 I n yet another  as 051) 1\{[5 X .
compaiadt Wigigh yﬂgbqtsd@gp(g?pt%@épe prggragtéqnegﬁg g - gfke polypeptide to a
PER/P?H?{?% L8k ph{lﬁ%b{ap ofo?mng 2L ESKBAT ke 1nc1ud1|ng kPEM -3-like

i"at’or's, nteracti on between a PEM 3
pol@pégtidepﬁ PEd-adikeAPEMIS: ﬂestmmuycpammecasg biidéngeef said PEM-

3155 SapRRep e R e KB W gt Bl Bk Binpida ) 8 pEM-3-

hkggBﬁgg;ft |d2Gh udRspmt NEL S @PS 18E phdsdndeWFhA kRY compound, relative to
ke- AP, a PEM 3-1i ke polypeptide, and a test

birclngpiovhel absencg: of tha kst coropriing; mdg;amﬁ drad |sa1d tegl comppundypotentiates

or WE?R @%mw%% ﬁ%ﬁ%ﬁg& Bél?ﬁ%élrd gg(% yﬁ%ﬁ%@?ﬂ@% ecting

t he pf Qf NRtditRAaP EmdodiaRAR | B infEntbn iralatcsadesa h’[wlod for identifying
PEM 3-1i ke pol ypeptide and .a PEM 3-1|i ke- AP,

mcslmmrs of @@lt@n; cOBPlEHES COBRBESIBE g@mgmfeé%tl% HEErE sewprising 2
PE’{E 3t—1 gﬁ%}t d%,g a(()fr’ e]}ﬁ?—hf{@ . d' Q t%i’te%égfélgtﬁﬁﬁc ?b)of:oﬁactmg the
remtisle ﬁﬁﬁuﬂa‘wﬁm tdsesgent;m@(n)rddpennsnmgmﬁ ctectod tha)ﬁest@gent for one or

m%g 3&;@%&? nffgcepm%grg apqul‘fglggsblfglpl;,lag E)Pf’%#hg% Fi% ngt I%E‘%lo‘of Itl?einl?ggte&bcomplex

a change in the enzymatic activity of the complex, where the reaction mixture is a whole
cell, a change in the plasma membrane localization of the complex or a component thereof
or a change in the interaction between the PEM-3-like polypeptide and the PEM-3-like-
AP.
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In a further enbodi nent, the invention provides an

assay for identifying a test conpound which inhibits
w@roopoowss i ates the interaction of a PEM 3-1i KBCT/US2004/016865

pol ypeptide to a 15 PEM 3-1ike-AP, conprising (a)

formng a reaction m xture including PEM 3-1ike

pol ypept..de,. a ,PEM 3-1.i ke- AP: . and _a tes ound, "

et AR ERLOR Griopiti s Shpmni et I Bsp G BB B e Rt or
pot&iatt BEMtSraklitie oAR PEMISLIgiepAysepadgend B HEN-30kikedARIcdiprising

said PEM 3- |ike polypeptide to_said PEM 3-1ike-AP in
providings exekduidgssashwsteasmchidingcufiat fusignaprpigin eqsuprising a PEM-3-
-1 Rd | : hi est ngk 1Ny GAt
i pdlfbeBloc Porf & SHETE 808 L% SRR LGN 1P 20 96 or 27,
andbbndtorgl dilisiGaipdotPiaMVe@mpridisg o PEMePtlikdeAP posiddrd under conditions

PEM 3-1ike-AP. I n an additional enbodj.nent, the .
whitgipeRif divor BVBHE sty B ARISHDE 1o 0PaErRnss btpgen the PEM-3-like
pol@?ﬂh@ BHRnOSf PP ER: &uﬁ@f@*&é’iﬁsdndcé%meEM—QQik@@QP portion of said

ormng a reaction mxture conprising a PEM3-like )

seopal pelgpeptide;, measBEM; 8-1bvdl of ARpragiichssbetwen sghfisiondrofehls in the

contacting the reaction mxtyre with g tes nt,.. .
presige (el e GPHPRF Al (FEAEF et OPREHES ssE Vel ghrgoppyon of seid
fusPPADr&Eind IwHARER 2Addctetbd inSihie 1dWSESPInBactidati ididaBie of an agent that

i nClude a change in the | evel of the protein conplex,

wilbinbibitrtheinteraction hehysera BEM acliks/palypeptide ped & BEM-3-like-AP.

whey e t.he r ' ' | S: ., .

g bR Py B b g g
corlgoiﬁﬂmomﬁmﬁé\gﬁlg&{ p(f(lgtpepailde hatge dlbiﬁ;t tolgae B;?Mg—hﬁlo%iklﬁn kIn certain

et_vveente tro-11 Ke po eptide and the =11 Ke-
empqulimentsgy BYb37ie camBlenct relkish 0 FlptEEepatcavosie PrpRGen. In @

m@ﬁg@ﬂ%d@?%ﬂt §181r'31\/%§f1ﬁ<% '&b&?le%%%ﬁ%ﬁ%é& d e Pfd‘té‘in AYERLS Gag,

otentrate the Interactfon of a _
PEMn3-ehi kédifional pegpettl ethanthvantiRiEMBevidése -nieleicc awish ithdragjes  for

pr ovi.di t.wo- hybrid ass system.including a f.irst .
o B M B R B B S Sl lovices o
mefdRAt Etﬁﬁlogfngngrib&uN% #id dorPrisBe bhwede, 5 1hd 360 dBsecutive

20, 23, 26 or 27, 5 and a second tusion protein .
nualentides ef aguelcipRvidBsaqhinse Almt i at least 900n RSP, O8He PV oasoptionally

ohSASuR T bR SRS BSR4 17 122, 24

and&f 13 & &fmSlaient thesbf, f Opficnlipiied ébshualit Sad domprises at least 10,
PEM 3-1i ke- AP portion of said _second pol yﬁg}gti de;
d

15, ritfh s o P lacmseaitive ruckplitere e me Wet Tpghs§Phand 250
] b 1Ge1and, 13t ab of

coBb L RRUNE oY BSSRSR 0 I8y SPRETAR! ke e

ribdfhcteits nad iprant RNid , olighmer ion aariltheymea s Breifarabilfie theenwtminuolfic acid

interaction Is_indjcati f an agent that wll
deqreases ?‘i‘f{"ﬁgoé W%@%‘ﬁ?@ etween a PEM 3-1ike
pol yRERivkAlEorPAIsh RoaftEdd Binsidific Ah-human animals, e.g., mice, rats, rabbits,

goats, sheep, dogs, cats, cows, or non-human primates, having a transgene, €.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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I n addi tional aspects, the invention provides isolated
protein conplexes including a conbination of a

WO RNbB0148ke pol ypepti de and at | east one PEM 3PCT/K820002016865
In certain enbodinents, a PEM 3-1ike conplex is
related to clathrin-coated vesicle formation. In a 15

fur r, embodi i ke co C

Vi r%qﬁ'ﬁ? BteEp s clﬂvﬁﬁm%&’é‘mﬁller? CSWPS%P o g’PrgO‘ieé‘b’S%’toafa nucleic
acid hiBerhpyy e8iichOBs, PFRV bxXHRSH1€) UEdrRpdxitasis dc&rﬂjiﬁﬁs%ﬂg &S lip8fome and/or a

mani pul ati ng PEM 3- |i ke pol ypeptides n one
phagpssutieativiaccentahle pxpRipt o5 RaPicbyi des a  net hod

r C: nd ..

STPRRY b oF IR0 EEACirdGhfbnC SR ch hA. BELLCERerRi & hdicated,

consemmﬁallc ¢echhigfues ofatell Mbg}@o%ll 95%16,98%16&19&6 biology, transgemc
0]

bio In%%%bgglogy, r?go%&lnggm | m@gl(gnlgqlfoecggf?r\}ggc ozfgg%wg% theyskill of

the 4R, ‘Sﬁcl@té&ﬁfﬁ@h@s‘%@% SBBES ﬁfllyqqtltfé@ﬁl%HtNrft Ree rfoggﬂﬂ‘fﬂlg'ﬂ%lecular

acid conprises at east
Cloamgs‘éclullboxmomﬁuhiheml; @ud Edared. by Smk&ook]aﬁnt&ﬂﬂmd ¥edjatis (Cold

PrRRIFP LD P res 1550 AN G i ColbimeST A Netover ed.
198@E| Olig SRSy kGO TR JOGag d&d. bP%ﬁg’EMdﬁ!i@Eteﬁla@S Patent No:
e ribonucleic acid 25 decreases the |evel of

4,683 M3 - Neleic el ailpHy tridizatione BB &h Himes &eal.ud edliggins eds. 1984);
Ti m%c%%?z?ﬁ nz&l?d 9‘9 s;blzllgﬁrk]e‘:a% nﬁaﬁES % & 7. rﬁlggms AL, S1984?~r %lz‘ure of

‘dogs, cat's, , Or non

Anipial CBUER. h&‘tdaslhge}a Al Bs 48R Incg. 1987); Aniniobilszed \mdll@ Mnd Enzymes
i ncl ude %and referably. %xg ess) .a heterol ogous f
Ci

(IREPresgel 3B b@é fb@ﬁ@ﬂ e b ddalesudar Clonjkg1 %84) the treatise,
MezthEﬂsnSIgeEh | i Z%gga% RE PYéss AN ﬁﬁ? gnﬂﬁiﬁo gﬂngfe?r Vectors For

st udyl ng ectl on's suc nfection or
Ma}fnomlzas eCelly @F.ug. sMrlbemndgM oP. WGalasl ednf d087,009ld BPrik Harbor

LS TR L0058, I B0 g o

Meﬂzb!% &h CCAL 'A‘?xdt bRIRZPYy @zlﬁl!bb? » ABhaykP ranéxﬂﬁmeﬁ eds Academic Press,
ITDOSI tions comp risin posone and

Lor}slha,r lﬁﬁﬁéuﬂaizx&ow becﬂxep‘tzmbﬂtel @xmwmlcwt V@ium%srlrl\é (D. Nfh&Veir and

C. B MR ek "3 oBEE Mo GE e Byotind iR Heold! FpRE Harbor

Lamﬁtmrmreésogm Speink HadbdrUKey., magegcul ar  bi ol ogy,
transgenlc bi o] ogy nlcroblolo reconbi nant
andOf f@“g%“d PR th EHPRIcP e JRPaGRt fr@lﬁéﬁe following

det@feﬁde%’ﬂoﬁ ﬁ%ﬂlﬁsexpl ained fully in the

ter or exanpl e, Ml ecular Coning A
Labor at ory Nhnual 2nd Ed., ed. by Sanbrook, Fritsch

ool ek RS B e B AR o eooratory Jress:

Figﬁl‘é- I: 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 SEQ ID NO: 1
(SEQ ID NO: 2)
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10 1985); dAigonucl eotide Synthesis (M J. Git ed.,

1984); Mullis et al. U S. Patent No: 4,683, 195;
woRmsedasAci d Hybridi zation (B. D. Hames & S. BCT/US2004/016865

Hi ggi ns eds. 1984); Transcription And Transl ation (B.

D. Hanmes & S. J. Higgins eds. 1984); Culture O

[

FigfPgh Huriiy BEM-F e PR S seisfiie Guft & 2573863 sEQ D No:

3) 1986) B. Perbal, A Practical CGuide To Ml ecul ar

~ Cloning (1984),; t he treatise, 15 Methods |In Enzynol

Figpackid éﬁamanpl?%@ﬁ like protein amine acidyequengs snegdeddnt 8EQ 'No: 3
68ﬂ3 lian Cells (J. H Mller and M P. Cal os

(SE sNMilggI?i Col d Spring Harbor Laboratory); Methods

Fighe Striyimd PBWV-3-Vilik protdin4nRINA stpiencs\(public gl: 2148881P; SEQ ID NO:
| mmunochem cal Methods In Cell And Mol ecul ar Bi ol ogy
(Mayer and \Wal ker, eds., Academ c Press, London,

Flgﬂ'[%r%\Y/) %ﬁ@ﬁ%?rlfﬁg rﬁ&ggﬁ%ﬁiﬁ&%&ﬁh skgﬁ% 1eig g}/%w@@)o SEQ ID

NOltvﬁhi puI ating the l\/buse Enbryo, (Cold Sprl ng Har bor

or Col d. § Har bor LY., . .
Atk FEDES s Main b Cseh R ncti 70 b §EQID NO:
7 appar ent fromthe followng detailed description, and
fromthe clainms. 25 BRI EF DESCRI PTI ON OF THE DRAW
Figmiegtir Buman M 3-Henpotdin Rainer asid peguameeApyblit sin 8806166 SEQ ID
NO(E*J/:N ic gi: 21755617; SEQID NO 1) Figure 2: Hunman
3-like protein am no aci d sequence encoded by SEQ
Fighte NQHurhan PEHQ3LIXeNbted) mRNAN RO/ POBISE: 7582297; SEQ ID NO:
PCT/ US2004/ 016865 Figure 3: Human PEM 3-1ike protein
9) nRNA sequence (public gi: 21734163; SEQID NO  3)

Fi e%%?aﬁgﬁggﬂﬁg%m%ﬁ%% ati %'sgﬂ)&ﬁb§@u@ﬁb i: RIYRCBEQ ID
NOHwern PEM 3-1i ke protein mRNA sequence (public gi:

Figgitol b PP Mo IS aiiin cRi s ends) Oblicy B s Oz SEQ D

Nd@l NGO 6) Figure 7: Human PEM 3-1ike protein mRNA
sequence (public gi: 7706165; SEQ ID NO
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
NQO: 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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10 7) Figure 8: Human PEM 3-1ike protein am no acid
sequence (public gi: 7706166; SEQ ID NO 8) Figure 9:
wolovanoREM 3-1i ke protein nRNA sequence ( publ i BCTUS2004/016865
7582297; SEQ ID NO 9) 15 Figure 10: Human PEM 3-1i ke

protein am no acid sequence (public gi: 7582298; SEQ

. 1D 10 ppyre 11: Human PEM 3-1i ke protei

Figwg b Lunth B G Drossissgane aitisdiyasté hioth Y SEIENO: 17

(SE&ZD Novag) PEM 3-1ike protein am no acid sequence

~encoded by SEQ ID NO 11 20 (SEQ ID NGO 12) Figure

Figurs: 19-uHamapiM-3-likepipten aRNA spauensg pwlis ¥1bl1i6§4594§i SEQ ID

NO'Z 32052; SEQ ID NO 13) Figure 14: Human PEM 3-1ike
protein am no aci d sequence encoded by SEQ ID NO 13

Figh:SRQ: | 1Duhvéh PEX)-3Afkefpreteineaniibo abidnsequdiicd/leBedded &y HEQ 8D NO: 19

NMRNA sequence (public gi: 15250817; SEQ ID NO 15)
(SEQE%NQ%@). Human PEM 3-1ike protein anino acid

. e : ) 4. SEQ ID NO 16
Fig e Sy A P P o, (RN sequence.
Figye23t iRro@gin sefpdse 8BS SEQY the differeniltetia}ive spligirg of human PEM-
3 1.%%05/ 00_1485 PCT/ US2004/ 016865 Fi gure 18: Human

-LseRIORM ke protein anino acid sequence encoded by SEQ

Fightd YO Prdtéin dopfhd AAdMedbtifd 8F SEQAWO1: Human PEM 3-1i ke
~protein nRNA sequence (public gi:. 15345043; SEQ ID
Fighi@ 241 Pro®inrdayeates m:mﬂu‘gﬂﬁsﬁﬁmpi fe protein amno
Fieff) A SNSRI o B oPEROIBRG 612 (SFQ 1D N

equence anal'ysi's of PEM 3-1i ke

‘Figﬁfeol@iP}otein domains and motifs of SEQ ID NO: 8.

Figure 27: Protein domains and motifs of SEQ ID NO: 10.

Figure 28: Protein domains and motifs of SEQ ID NO: 12.

Figure 29: Protein domains and motifs of SEQ ID NO: 14.

Figure 30: Protein domains and motifs of SEQ ID NO: 16.

Figure 31: Protein domains and motifs of SEQ ID NO: 18.

Figure 32: Protein domains and motifs of SEQ ID NO: 20.

Figure 33: PEM-3-like protein affects the release of virus-like particles (“VLP”) from
cells at steady state. A) Western Blot analysis of VLP release from cells. B)
Quantification of viral budding.

Figure 34: Hurnan 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 NO: 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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Figure 22: Protein sequence alignnent of the different
alternative splicing of human PEM 3-like protein. 10
wo-e@aner483: Protein domains and notifs of SEQ POI/NE200£016865
Figure 24: Protein domains and notifs of SEQ I D NO 4.
Figure 25 Protein domai ns and rmtifs of SEQ ID NGO 6.

Figledi: Brobin 1 EhRe BT AR i StqueReineBag] SR D'No: 25

(SEQUID X6: Evpure 28: Protein domains and nmotifs of SEQ ID
NO 12. Figure 29: Protein domains and notifs of SEQ
Figyip 4iiDomain analygisros PEY-3 g KErateinntmQED Xl 26bt i f s of

FigBF LR B ERES o BER Bl 7SRRI 008 A e i
indicated fsiRIAs. SERIJalB Ocel R Oultizes Engupbca'ﬁe%) Wﬁ&ndfedtﬁi with siRNA
r.ot ffectstherel ase of V|r particl es
ta@ﬁ%%@@ R PEQLPIn SOt it 2 £aptrel A‘fo &rgpng) Plencing by
sﬂ(ﬁﬁalc}éﬁé el tl)éhﬁeét@(h SAdr gﬁi@ﬁ'@rlc eén'c§d11&§?&n3%{)i@l%gbfd'eﬁﬁ%hto§hbv1ra1

"viral budding. Figur © Human proteirn
Gagﬁ:’bl emiﬁesaeq spstoe ahSRY adiviigrin AZ)P relkvagedc imtcsme dultreermedium was

ety G8fis Belp&arin? BEREp T5is Sy SHANASRREHTR ot by 90
per@ﬁal ysi s of PEMS LI KE protein (SEQ I D I\IO 23).

Figure 37: Human PEM 3-1i ke protei n nRNA sequence (SE )
Figyip 430SEM )analygis pf rcells sanafmmﬁwmhm&mmvwempﬂ 6o qafé&li&% 3-like

q S e

RNAF S ik el fidroady (B Eydlba HIBAT B Jutylrethered
viru3 Gaftfig, téhsi¥tent FGh. inRibitlvh F0Ghs@BIk4B5 Pre-treatment with PEM-3-like

PCT/ US2004/ 016865 Fi gure 40: Human PEM 3-1i ke protein

SIRNA; shiatsd jvarus dyddingendivating dhas it Bmeliprs Ndepepdentlysetyheryirus L-
dong%) axgi %11p é@%&f%ﬁ%@%@é@h@ur e%igl%ra%t% 6&%&% o1 and PEM-3-

liketRMAg§Cri ptase ("RT") activity in VLP secreted from

gt o VRS b mpRrtad b Bt RrfBic, Aahgle ot fearere co-

transfected with plasmids encoding HIV-1 (see matenials and methods) and RNAI directed

against PEM-3-like or control RNAi. Twently four hours post transfection viruses were
collected and used to infect target HEK 293T cells. Percent infection was determined by
FACS analysis of GFP-positive cells. B. Hela SS6 cells were co-trasnfected with control or
PEM-3-like specific RNAI and a plasmid 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, UbcH6c or UBC13/Uevl, 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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targeting PEM 3-1ike protein or with a control si RNA
Foll owi ng gene silencing by siRNA cells were

wo e@smbwss ed with pNLenvl, encodi ng an PCT/US2004/016865
envel ope-deficient subviral Gag-Pol expression system
and RT activity in VLP released into the culture

oo P OB ST oo p sy et o

reai:ﬁom Q}Siﬁagaroﬁ beude whss addd RnRbxatesGET-FENILSTike from the reaction
ansf ect ed wi.th pNLenv-1 and _control or PEM 3-1ike

an‘h Yze dih*ﬂ%naéloacailddﬁvq%ﬁ by SRR G immyeehleiganalysis (right,
ethered virus particles,

up@%??&é%%éls’ﬁglgﬂeﬁ g }%)I on of virus rel ease.

Pre-treatment with PEM 3-1ike siRNA ablated virus
Figwieldo:ng, PEMH3dikeiingn Fiatonjogatesnibiquitis td itcbifemddonid freofibiquitin

t.he vj domai n and upstream of virus buddi ng at
Ch?lﬂsewghﬁ‘rg%tﬁ@ﬁélne (conpare control and PEM 3- |ike

RNAi ). Figure 44: PEM 3-like is inportant for H V-1

Figuné 87t | Viliayhunbblot et BENSSAlikShofeinyer € co- transfect ed
with plasm ds encoding H V-1 (see nmaterials and

met hods) and RNAI directed against PEM 3-1ike or
control RNAI . Tvvently four hours post transfection

Pr to infect target
HEI R 293 ?ﬂz d‘Nger cent mf%@??ﬁ was determ ned by
1. FACBBﬁ[lEiQVI_SI s of GFP-positive cells. B. Hela SS6 cells

e TS Rt el ouieal e < TpRip Jeulsgeduc o, for
ex:hﬁﬁl% egoRi@s ”bl@ct}&tatfée%§%}oﬁ&§c efohicC Loy h%ro g &Mbhd idt€ractions

reduction., The upper panels depi ct GFP fl Uor 8scence
unéﬁwhb’ﬁelogmmonplams phase micrsocopy. 25 Fi gure 45:

PEM, Woi gMi ti ei n | gase

pEM Gels | ehdeh s 85h O baatbifeg Skt 35 jpr e, dnterchangeably
he@id. f Riehde2QB6@ tHat ichQ&sns ek HOE oy th)iBkel Sdriidiam! subfset cell but to

i ndi cated above each |lane) in a conplete

the gpgenst erfﬁ’ﬂ?@n@ﬁl Pregen drfuch A celbnBeetce eaitain singifications may occur

in %chegg o ?Aehlﬁ%n%/‘%n? %ﬂtl?eﬁj mﬁfauBH Eﬁj\{ fnmental 1nﬂuences such

I on Ive per cent O reacti

progesy magnmyeih faoid ba ndénylz&ioto ke PRISHIPAHE: ban drel sﬂiﬂmolluﬂm within the
anal sis for t g@appear ance of free 22 WD 2005/001485
scqpepf POUBEES ™ bi quii tn chans (| eft upper panel)

and sPeEMiderdid KSidihrehl "fbs‘?&?%ro@éiﬂe ga ﬁl%ﬁﬁ%? & fi88ImRb dclfsequence

reacti on GSH-agarose beads were added to separate
en@ngEM)prbptk?@ witlo mstédradraszioe iacid seamcaldbﬁmagm domain foreign to

Hg %J}.g)ts%nﬁ?l ﬁ?m{)llgg?)%\e/%ﬂi ﬁﬁ% @g@gﬁf@;ﬁg ?tgrgt Lanobl géquence. A
chibfBie @edteMahdy) 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",

ot

"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
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5 Figure 46: PEM3-like is an E3: conjugates ubiquitin
toitself and forns free ubiquitin chains wth
wOBo8sdey| . Figure 47: 1 mmunobl ot of PEM 3- 1| i REI/US2004/016865
protein. DETAI LED DESCRI PTI ON OF THE | NVENTION 10 1.
Definitions The term "bi nding" refers to a direct

R S L] T S ap——

cordpours). hydrogen bond i nteracti ons under physi ol ogi cal
conditions. "Cells," "host cells" or "reconbinant host
cel Lie phyaset ‘conssryaivg amine relasihstilion” 1efeisetoegrquping of amino
acil$ oHrtﬂg ﬁ»%éls’%‘l‘ Ehah & Uurr or g{o'i;@rtfe‘sef A f[t‘ﬁ)cttloﬁﬂl ‘X/ 032 % 4B8ne common
particul ar subJ ec b the "proge

prapetties thetbeqnr mgsmduad)farrsmm hcids deld anﬂgmtl&:en(ﬁﬁrahmm frequencies of
occur in succeeding generations due

nmodi f.icatio
Amynp 8&14 Fang nﬁ%wr%hcoar%@rvngdﬁﬁ@m%q hoRIofQgoHE arganisys 2Schulz G.

E. t) , i e
G5 sey S, oKy SEGLICE g VRSB rame

sucthearmbass gseupshdrasiing agids maydie dﬁined wheot emitio amids thhm a group
usi on r ot

e BHEL ARG it S, 35t ol B e 5 st n e

impdet dnBedeaar piekinnithigtuse (BUNBIZN G . @hdR. 0. SchivehedQPrinciples of
subst ant i al !§¥ honol o ous with any domain of the first
)

Projpinndirecing. SpEuesoer ag) ciameesc op aptieg rcidagroppesisfinedqin this
maﬁtﬂérelh&{l domain which is found (albeit in a different
ot el nS1 " in an organi smwhich al so expresses the
(1)f | r atchioged grrorup, @hsisting@fGlnend Asp) Dy Aspeed HE,, 25
|nter§en| Cc fusion of p oter n structures

(“)expf‘@g 8&6%5;%14%?5 YONR+ CORFIIRS aadHls, The ternms
(111?] co %@g'aﬁgzel -cHaf‘g%H gg?&lgp Qoiﬁfst n BF GILUB{(ﬁﬁgﬂ are used

e"
_herein |nterchan re meant td include, but
(IV}ar eamatoniatlmgtrtmp c«msmpeg)bf E[m Tyneed €ips aci ds,

car bot}%/drates igankg. nol.ecul es, natural
Mpr o8dL ogg;hn'ngﬁroqpr B(?Iﬁts gL His P Pot her 23 WO

(Vl% Oto 21494 éﬁﬁtﬁﬁ@ﬁbﬁ@@ﬁ%ﬁ@l 6&fRtinpRE LIRS aﬁdl ne! udi ng,
u

not limted to m cal s, rretasan
(vigr ganbghttyapalargrowy wpesising)of MdtendBiyase "conser vat ive
(Viﬁjn gm%ﬁ ?ﬁq&%l’)ﬁé %é]#rs?ﬁm O%%SI[ St OAs%r [P I(?l ggas %‘I‘E}z\'&ﬁn and Pro,

son PCAPR COMD praperti

(mf une elyftakic weyhptconsl edrgne o suN Ile Svipr Oidet isl @81 bet ween
i ndi vi dyal ~am no acids, i.s to anal %ze t he nornmalized
Of ¢ eag@ﬁg ihadrogyl group consisting of Ser and

In addition to the groups presented above, each amino acid residue may form its

—<)

own group, and the group formed by an individual amino acid may be referred to simply
by the one and/or three letter abbreviation for that amino acid commonly used in the art.

A “conserved residue” is an amino acid that is relatively invariant 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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am no acid changes between correspondi ng proteins of

honol ogous organi sms (Schulz, G E and R H
welusoomass , Principles of Protein Structure, PCT/US2004/016865

Springer-Verlag). According to such analyses, groups

of am no acids may be defi ned where am no acids within

a gy exchange .pr.ef erent iall
t herl%?rgﬁﬂ@gY e¥e ﬁ‘g‘?n@l edl hSIERl r%getr S {0 Se %e%lge 9&1@%%3&@%11 two
peﬁﬁﬂei B? betRded! twoPiRldé Aciat mbkbules (Fghelbgy afal identityndaReach be
H. Schirmer., Principles of Protein Structure,

detgp;mﬂbgy cozepiting) a PEskinRINeanckh sequensfowhich anayr ke gligned for purposes

ef i ned i

o T G OB e S b AU ey

sana@@agdlzgle l(a]ymﬁh acige chegrtas n?olemned afei idgntixfal lay $hat Arogitengd when the
i S i t i St

cquiTaleat iiaNEPIRSS Y B gFmA AT &P GREE T BRI iR T g iR in terc

and/BEeleck ormoaﬁﬂ?r-giﬁhen(t‘l’lé nfb1&uids R4 Be 'iréf@ﬂecgfooééﬁlomologous (similar) at

con3|s Ing o i's and Trp, (vi) a large aliphatic
thah @ogitibar E}lpmssmn e nspetantegect! Mahologywumalarty oreidentityiiefers to a

| i ghtl
fun?vgv of the Siber oA oo Bt GREn Py b FOSIPHS ifed by the
ﬁ'ed RSdhen&dsY A Séliendd Whiclid) "affbldfsd. or "ﬁbﬂe}loﬁhﬁlogous" shares less
I phatic group consisting of Val, Leu, lle, Mt and

thawé)% uimtﬂ(yxyhoagls peefrabily dese fian 250 oidentiyieits e seayente ddhe present
mvgggtﬁn aiﬁ ﬁ(lbtrnl%ag}q%' ttpvle gﬁ;%aﬁé)ncgy %h«? Q‘t%léﬁée @f 1%§1ﬁﬂés @nﬁ@@!&ds or nucleic

acﬁET)Q)r%é%@ﬂce‘&TeﬁﬁQ ré%iﬁu@@ alscm deoreaiusa‘ihe adﬁnmy ;mmmbmmggwmmnamy
referred to sinply y the one and/or three lett
ti).'t{esequence

abb &g itemm ohpm@}pgy"héqw%bﬁ% mgthenatishp pRsgd FOREATTPY
mn%ﬁa[ntlte }ﬁ&pﬁeﬁs\éﬁ qo i@y genéssoraﬂ}ot%ms%tﬁ?‘ﬁirﬁla& Hahctiohs or motifs.

I nvari ant across a range of simlar
Thp rrﬁt:leimand efid protdnneprued afdké plweslt wiventiom maydisl ysedys a "query

et bR Bt e einleb e, TR B B,y o

faﬁﬂ?%énﬁ%ﬁ QaatedEe@ueh@és%r AR £ 81&11%@@11&66@ e pafenrd using

to a region of a protein that conprises
theNIBLASI and XBLAS Upre gams/ (Mcrsm@rz @rqﬁsAléSCb% £} @u(le?PO) J Mol. Biol.

fu i 0 / 0014
215#@%1}10 S@LﬁéF mllcf?gﬁ § 8 S ?Ca%l i ? %Eéd'oav ?lgr%]BtLAST program,
scSRAURI GLorFldnbina 2 ty dpedivanilconds @ﬁpie:nmshamnolb@mg/etermuclelc acid

two nucleic acid nol ecul es.. Hono] ogy and IEfd an,
m@la@ﬂemf thelgrvertinh dal by T OevpRr TGS %‘%ﬁetﬁe ﬁi‘gﬁh e KBLAST
progiath: 95 e% %r«ﬂ@ﬂgtﬁ’% & LEREhniiah 2P’ RSERes homologous to protein
molecules of the invention. To obtain gapped alignments for comparison purposes,
Gapped BLAST can be utilized as described in Altschul et al., (1997) 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.ncbinlm.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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of conparison. When an equival ent position in the

conpared sequences is occupied by the 5 sane base or
w@piosooss d, then the nol ecul es are identical BECT/URED4/016865

posi tion; when the equivalent site occupied by the

same or a simlar amno acid residue (e.g., simlar in

aigBi ' drp i e g AR RRer by e P bty (BbE b Siertions

IdeR@§1dah ¥R refHBY @3IGIIABd BF kAoRarEend&Yncdiding but not limited to those

homol ogy/simlarity or identity refers to a_ function.
desofibadnis ({Corbeutatismal i\éﬂ@%& Biglogyi, diesler Aarn &dac%gor%tUmvefSltY

oSt L ag- ] . .
proBi, 200 A0 Hobph 05 BGORARS Al TRAERTASIcch, smivs D. W,
ed. S hesd@snit @56ss, Nean Y4090 1998n tQanmputdrhAnalisipoéfSeqabiog DatssPart I,

t han 25% i dentity with ft t
Gty Mon 20 ortit bt (g S0 LSBT TES: NAE JGBQnkog4, Sequence
An%l?scike qftf WioleATh" Eicﬁ&%ﬁ Syl HBME, &4.C AcagdfiR) PiRs, Y83 SREE Sequence

xtra residues so decreases the identity and
Anfigsio Priget, Gritiskav,iNyandPeveraxnd ., tisndll StocktandRyess, bew ¥ork, 19915

th ica bas iSO gyen
and ittt AL R -sSold - DTGt Ry “fefge (Pso) Methods to
detnRh&idttiW 48 ®EkiFhé@lo biRGhE MtEe®imdiE bétsicen Tiesequences tested.
nucl eic acid and protern sequences_of  the present

Morgprent insthodnyo Ietepming wientity" e eqogifiede i pHblCLY tayailable computer

performa search agai | )
Progmﬁpl gl;orr;p&g% Qr]ogt%g‘t :}?ﬁodg gtJan ?e&elﬁn-gﬁnﬁgc?e?ﬁ%r té)?téx{%g two sequenCés
incRRIGUBRCAS nof litewploghe (UG regamchrtagadverquey §.oened Nucleic

AckistRgmapt 126157 (12681 BFARUP, BRAS N, AN s B 4Lt S. F. et
al.,ﬁé@%le]& 518914, ‘163&?63@?3 S&cﬁﬂu@&lupaf Jl%ll?@%dmstﬂgest he: 3389-3402

program sco wordl ength=l2 to obtain
(199GY)| eThe BL AT Ue peegramoisopubljolysavadlabla cren cNGBI dind other sources

mol ecul es_ of t nventi T el r ,
RS s S, ST, SPRAR0R A 5.
o HOTAL@N:HT31 4. Qoabh8i(Nogtyl M8e Gl knS S6 WRNEEW ahonRh agotithm may

to protein nolecules of 'the invention. To obtain

alsgbppedil taldetpnminetidenftity. conpari son pur poses, 25 Gapped

BLA an be utilized as Cll L 1_N: G h t : :
P51 530 B LA, L5 B g W e
RN, ibbi Bk Gerﬁbﬁa-rs#@ﬂ dh4EapRedt, BbABE o gea mpresbeed|&f talprocessed
mlgj]%gé gﬁgt;g'l)%ng@ﬁlt qyéu%é}%@ﬁé@g%gﬁo% 9@9 {h%r%g a&c‘f 3 gérids,xt%égl-fy referred to
Lt oy 4./ [ . nih. . lis ; i
R i
vafiaigh. e ahi ifheowts mwinossadily sitiated mtwernetsvoatexony s e patidhnthat code

positions in twq or re sequences when.the sequen
roRan e o e 6 o aE e BB e an e
ﬁrgge%gman iRESHARRE Be BBE G orim reqﬁi%(d':d]lﬂldr RbMpae@@itatbe spliced

I nsertlons. .
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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Identity can be readily cal cul ated by known net hods,
including but not limted to those described in

w@ dmspon48t | onal Mol ecul ar Bi ol ogy, Lesk, A M PCBHUS2004/016865
Oxford University Press, New York, 1988;
Bi oconmputing: Informatics and Genone Projects, Smth,

e e RO P B o Sl 1R g Sion o

a gétRdn @hiefebd1Bgouslho&t, or @Ciﬁcreaéé“ ditRRSOf N8 W HE w8i¥nt relative to
1994; Sequence Anal ysis in Ml ecul ar Biol ogy, von

anofher.n Jf’es M@Xm@dbw@bm@%globgsgeneamy 8e qlaech cad is commerclally

el 5 RO B A8 Mo SO PRGBS s vt i

Lacg+Hulbérpowad, (2001) GinfWihdr 8@pplo-g8. Math., 48: 1073
(1988). Methads to 10 determ ne ident | ty are designed,
to Hreviemnasalaifgosts Wsd clereiaywie eierraca de b saject proteins and
'
prolSEL s AYAEN Y pIRLOAOS o oo B A L Pl ety
freecfmput:mta;tpm‘gngmrmmh st nmmmﬁtyewnmldeba gessentt withehyvgestein or
but limted to, the

b Rl S, A8 Bl P Skt o
end@%ﬂ%%d?ilqtﬁgs:: &h 155%&3& 'R_ro% cérﬂ@l@ff)s) 1601%% c&hﬁ@%g@ﬂ&ts that

normglly avpold ‘1@9@?11@%@ o mﬁetrf@m Weth the studw of tmoaiaaléxem is@lBtion, for

19 ram.s
A e R L e T R
an Akélaetiticomplex @by &ﬂcorpoﬁ@@'oﬂw; "ﬁrbﬂeiﬂs Baé hesddatiodtof which, by the
20894; Altschul, S., et al, . MoL Biol. 215:
subjegBnratein erigoigin Commexds lpelkmmmstlsmeﬂh Wt er nan
al a e 0
0 P Reg2h2D SdF LET D EP LAY e Do
or RNAt réfersi ot malebyled iransform b)ddch ldbe)s ndNfechtiin hatues, Moreover an
LJLhat it i.s n nmost part,

" S uc
18@5%%? Budrie @ | S ERantp sesdids cl%f @@Q fragpeptsr pighgiratot naturally
occRGRTS flabieMd Bnd %ﬁfd' 1 %e ?Junh |?1? th% naﬁﬁgl oate €NUS,

typrcally referred t splice sites,

r es«‘bé‘&H \letngin”Adrt GK rlmwltu@redmﬁaldi’ f1$ er@nteirs pibmam assoated with

RNASHGEE, | The* R GGmati i M iaplisted.de0h 5™ io id repeat in the

hetdrb@dne6@d@uadldar’ @boiblaRradtindK, bAt KIARYIJnh eagicaRy contams the
positi oned, for exanple, between the pronoter and t

conﬁw%& R¥#ohinding maie remeseated be ‘\éléi‘)@i@&ﬁm ng or may
C‘&n‘ﬁ 1rﬁ%ls|1m:1ﬂf1 gn%rﬁﬁ)ﬁg q?ﬁtﬁflfugesbee a%plhh% in ua o%lgigéigr?cy virus

tero ous I n
typésnk end €0 (HIVi-0/F Vel isigian ammmbdﬁﬁcﬁmy Wiis r(sw N ot e?himpanzee

o

SS at ed tht codi n uence In addition
¥ Oagaxavgmng r(gwswg), FF@FIMPWMSWW) Svkmonkey
o R
S %r ed t o pr ov rﬁlg add 1e\:/gailar p SW a p,@ghgﬁuéaégvﬁsob&%&de feline

lentivimsesasax] Falind emunmaé@fd:mmy IV(]IBS (EB/ ); 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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WD 2005/ 001485 PCT/ US2004/ 016865 efficiency.
Het erol ogous introns are often inserted, for exanple,
WO eoosonreye expression of a gene in a heterol BQDUS2004/016865
host, or to increase the production of one splice
variant relative to another. As an exanple, the

oo @Rty 05 0P S50 Tt A8 RSB oBop et e dgproduce

otHeR @cceb¥dP prareiasdotiding Nef, Ongr, ¥, MpRYAEWifl NGererally, lentiviruses
Lacy- Hul bert et al. (2001) Gene Thor 8(8):649-53. yThe

are the Reuspiivs) agentg'of a yariety of diserse; inclufing, neadditionde imeupedeficiency,

nelildpﬂ i dp e%r% 181‘? dan}Rﬁﬁt ﬁ'u@le&t?dépg gﬁ&ﬁ S 'E)f ;lfer ?m’fo%s Fentiviruses
arat| I'n or protein c at 1s

caxebs douridainl (Qenbfanleanﬂerdhe dolidvaing ma:rcessgmpNoﬁ gfiom 1.1t Coffin, S. H.

r mal d be present t tein
Hl@gf-ﬁp PR ] Gk ﬁ"y armyig, " oIt Cold spnBtor Pbrtonress, 1997 p
808Y: q? BiTY. Pﬁ(&%ﬁ"m%ﬁ f0ds hts PQ@I@Q@ X0 ESJ?fﬁmi R17449; 2)

i'sol ated protein conplex Is isolatéd fromce
HI¥ep di30fg, t do42, ncMBﬁﬂ%y 8498 M08 Maf &13 oand L07625; 3)

SIY@‘?I%%@%%PM?@ N AR S I RVEIEEE

and L0325, @) PBV: Lmsmt 0035968 AQNE YR 11820; BTV UeB 2660 6)E1AV M16575,
‘i sol at ed” conpl ex may i ncorlegr ate other protéins
Kadopsie

M8 aadi YR1%0; \@Vtsﬁa U4l di063po: HGH6EY and M60610 7)
1 S

N L

be abitaised FomhthasAi¥icaroTypiNSultief €oBedtion I'(!AIT@@[ &or Ieﬂarﬁple feline

. formwhich does .not ur in nature. Moreover,

lmmu%qk‘g{]cgacsﬁ Yegiis ypiable MadereARCC: BeriFRtigaaN AUV ReIES3 and VR-
§

31 : a%ﬁ@ﬂl@&ﬁ s %@[ngﬁ Ahs A?‘?é a@ﬁ%&ﬂlfeﬁt!u%dﬁre Aﬁlﬁ rﬂéi s{datdoh No. VR-

nts an not be foun st at e
773 Caﬁmmoarﬂlrms -eocephilitio Nivho gy acidlablie nindes Ad (P Glesignation No. VR-

S05Lon R Al BTG S N0 s Uear | Rcisgd herein

th"REAAUEBR O NG a6 phiyRAALGIRORIGE 8 ae gﬂﬁoﬂ‘él&@ %idn(DNA)
typically contains the "consensus RNA-b ing notif

and,ephase epprepriyy, Npaparieic. adié fRNG)+ (edeinn @hcudé abpubmn@erstood to

1nctll.?(%teég | fgﬁ%%gs ﬁ?ﬂ%})qshﬁ‘%{ﬂ% L mg gﬁnNgnrﬁunoge% Hﬁc’cleotlde analogs,

andi dsUppliSIbid td ﬂﬁ@lﬁddﬁiﬁaﬁaﬁmg b chibidyehig)e-stopaty (such as sense or
mangabe (SWsrmm African, G een Monkey (SIVagm,

anfegeREs) gn W@?S‘F@ }?R}P’WWW?I | (SNtmd) and Macaque
(SI'Vmac). Lentiviruses also include feline
| emI‘h¥'téﬂrl§ eRatufatfny a5&lskd ﬁeﬂem&g % It ngEMctYéxi', Y$ost-translational
(FI'V); Bovine lentiviruses, e.g., Bovin

pracassing, destinblyeandyorvéleass of Brcwms thai foem| aevital pantigke A ccordingly, this

- inclyfs ettt RF Sl st e Eithe REBhie Pl ke Viion from

thefoell- merfistahd) €
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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30 infectious anema virus (EIAV). Al lentiviruses

express at |east two additional regulatory 27 WD
wQe®500a8:185 PCT/ US2004/ 016865 protei ns (Tat, PCEUS2004016865

addition to Gag, Pol, and Env proteins. Prinmate

| entiviruses produce ot her accessory pr ot ei ns

i nc £, u, Vpx,.and Vif. Cenerally

I enﬂ‘lj‘?/ FﬂsNg ogpggzt e‘g c‘ﬁ?fgg‘?r?l%}éo defentaa d?FOtﬁ‘n\FQmPé’thgcﬁ viral L
dorfldifi € @5 RibodiBS tHAl b tol p@EeinhinOfle kFelrdi eI odles

neur ol ogi cal degeneration, and arthritis. NucIe0|

alse; gpfigesntoe prajging ﬁleatveqmms aruﬁclally rengimsersd darﬁomlrisoummdmg, for

exaMi)Iechf ?&ﬂgmg%g&fpntsﬂg lgfeg \gﬁ ? %es% ‘SGag pro?em or “Gag

poljRptideVicfers &5 s ;@D}pé hd\@ng‘@ﬁg @l‘:tl\hgbﬁ{dafn‘éféfaﬁ:fg @5 nsmg an L
199. 7. p 804 1) H V- 1. KO0345 921, K0201 l\/g

(or ylate) lgmin ayn Gagpraiems ppludgy a/ngotifiamboas PXXP PPXY

e e e e M e

HIVD24 B3n evBdplhty GhB p38Wpedtldeand L03295; 4) FN. M25381,

VB6 20: SLBIV. NB2690: 6)EIAV: ML6575,
Vo oBS PERhe 118%810 3INiis AR ma@écon%vsliege segiRzOp B represented
in M%@@%Q@ﬂﬁNmO@l@ 5 772 9, IGAEY: 19VB3614/ 22a1kﬂa1§1)25% Va1 s any of the

| entivirus MB1646 and MB4193.”’Lent i viral can a
vart@etsabscmbnéhelfemm t he Anerican Type Cul ture CoI | ection

ava‘g%g}\gg lrll%é)?ﬁ% it ﬁl I 3%13 n&g“efﬂi’/’c' %Qi%yp\é' {]g@g/ﬁ?mpflsmg

a selyfertb 1 refrepehitd mraﬁya@f SEQS[DGN@S} 2 g, lssw\ 125 13VvRd, 18l 23, 26
under ATCC Desi gnatl on No. VR- 778. Capri ne

and /35 well a5-ag) @émanﬁt@s\ﬁlemﬂ)ed dergimi | abl e under ATCC
| 29
Ao o A0S ) SRR ot
proteheodpelblmof nﬂa’aetlng with dnd/melflﬁdhﬁg t®a BEM/—BHﬂde q;clypdp@des WGdherally,
bonucgl ei c aci d
the ?ﬁyﬁ%—ﬁ@ Htlemay IHEHGE 1&"1°E1Y € mueﬁmyﬂh WEMﬁﬂ%%BQWEPPUd@
al s he,mpeey %Eé??ﬁezteﬁl %plﬂdiﬁltéjglg aO?égg’tguéfv ?lg o {agon regarding a

anal ogs of elther m nuc
prelmalicmgef cellawtdmmbraap phifecebpreteins. t A erefifo odillnemiprise aigninimum,
bed i ngl t d .
inf SRR ot e OIS O FAMREA 361y ACH ot § Hes ypisgly. @ pofil

Wlll@h risBRifonadtiofRegASinY SR BRNE: & MHREREDIBYNIrBBry of such proteins.
uction, post-translational processing, asSenbl

In aélﬁmocr 2 p@féemy@mmlb@@squmeﬂom ebant gaghi mntlfm prioteiim such as
relaﬁ%& 051d' ﬂ)g%)ﬁﬁte arllxllo t 2?% éﬂ&!eiﬁd esenF E{ Of%egrzelgggﬁ Q,s?{-;rleua%atmnal

pr ot ei ns T eadi plnc g of
mochﬁemont hembednke tﬁ@l@gﬁ fierce-Ainicieichilanactss MosRERR point, molecular

weig t? tgg::, 24& Itcsst pro fqt }soa iorrg)cf:illeu gl?tai[r)lre tfr%lrr{] 2 SEIIQ_]%E’[ gfr t?nknown diagnostic
state. A “reference profile” 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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menbrane proteins as well as proteins that are stably
associated wth a nenbrane. 28 WO 2005/ 001485

wWEODsB2804/ 016865 The term "p6" or p6gag" i SPUEE2004/016865
herein to refer to a protein conprising a viral L

domai n. Anti bodies that bind to a p6 domai n are
o refers

Q.a p6,,ant i.bodi es
assogla%ﬁ %‘S ptr%st 1{1?6)6% ell gr 8?1F ? Veate; é[ihpgergh G géqt@éﬂnyree of other
1 mfenn 1461 8fbrrell A6 _heiAR! " !
- gmas:?r)l e; Sogh L rmfﬂinfes Thegéitﬁer m%utéﬁ%ﬁ%ggtfgel%nsp m}{e} éa&g{gmatmg
Proﬁ%ng/})éﬁgtic?ﬁ}@ 35 cEPWPRFIng @@nvyb@bpreparaham n@ea:@hgof the component

s 08 BLETABL  SNE LS5 b 85l ot

corpeiges ldeiikivin 5%eotftainatimPhIBTAR, FIRRLBYATornRFERRAP of tHERbmponent
PTAPPEY and/ or. RPEPTAPPEE. H'V p24 is an exenplary
Proggips ??BR?FP%W eas DRTHIBERFogaerigRs haljesiad & Clapedigeriogs gescribed in the

aﬁa}%ﬁ@% %i/(&ngﬁl%é d ﬁf ”'Bk%séd"' it éss ﬁ%&ﬁﬂ;%ﬁbeﬁs E&H&gstg nio%gpfx?%l% protein

prepgrations, usgmtowmemﬁe amcmﬁtﬂtutatpmmjn ofixtulee thay el iidit&ed molecule is

PE 3-1i al ypepti de" or
prebBEpBF eI ctRence oot St Bl mbmmcleshlse, sush as ofher
RuRgl fcﬂ
proﬁdi‘ﬁw@ﬂitou ? %ﬁﬁ?gﬁrﬁ‘i\ghﬁggﬁ% ﬁfbséﬁ&l%'ﬁ% d11%1msﬁ1 ‘confuse or
alte5§heaqh9ra§fen§w afdhe mmmntcmgt@mskﬁgheﬁ@nmmﬁed PpEepérations or in their

funqtg(EM' % tbé b.%g ¥90% getrtg% ass g]i'l rtgrtggg'g}nép 1e" as used herein

prefembéy acahngt Wattlws(wa dfyocﬂr biveight) gndre Bfavhy3id tHeer 85%
,ythg Pemspia? ngr ange of §5% by

welg ﬁtl’ ﬁﬁ’é@?feg?rﬂéz P p§990/1’ Y W&l&hécﬂnﬂyn%t PWerh@YPEMaSL 99.886 by weight,
of m&bg&ﬂ%ﬁ&&mﬁc 16E BF the Samb Z}ad‘él‘_:taggseﬁ?gﬁ{ Q/a{eg l:}u@fj cg;r)%er small

aggregat e of For mat Lo T prepa
molsells, oaswmityr mmkcslms flmeimgpa oheledudar WeighObf |1&sWh£ﬂ 5000, can be
O information regarding the

p‘esﬁf‘ggeﬁee é%"%%’ne"%%d é"a@ﬁ IEP{?P& iyigas s ganesy phwariea) limits as

"pud fipd Ofdrh ikl labe@rPri se i nformation regarding the
presence or absence of a plurality of such proteins.

| n Adeecentory, ora prateifilagingmyrecapturafimctimniés a prdtein nimt igteracts with

o SRR\ B A St
equp/ramm tto ahs | adtdaod1Bilar spdE feGat ingide ﬂ'i@”@b%’i‘eu{sfﬂéoﬂﬁgé’ndoplasmm

ree-di pensi onal structure, isoelectric point,
reu%‘l“@c nsyie the Rl gh tmeralprane, Jinside g lm@mq et trags;wrt vesicle, etc.).

Exeﬂ{tyﬁirﬁrl 1%0&961@' ﬁ%dufeﬁﬁﬁ%@fﬁ*@ﬁ agf R ¢< P%\ém%% aﬁ%g}wus public

reference pro I”s "a p
databpgem B.abqpmrs oRenlavetmerhirahdf@adiag or uni nf ect ed.

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, transpoéon hopping
or viral insertion. In general, a recombined nucleic acid is not naturally located adjacent to

the second nucleic acid.
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The terns peptides, proteins and pol ypepti des are used
i nterchangeably herein. The term"purified protein”

WO 2d08/06148D a preparation of a protein or protePCHUSIIONG6865
are 30 preferably isolated from or otherw se
substantially free of, other protei ns normally 29 WO

200?1 1485 P /U82004/ 016 assogi a d W th the

pr ot &f TEGRMpIRANE profeinc ‘Prs {33 protein ¢ etpé‘?%%%lt invention which is

produbiis N kédhitindnf SONAl 1QHARfues cedhkfehﬁrgea&ang' Dﬁﬁx (@kSfng the
referred to herein as "subs antlally free o

expressed piretain] nqgnsqmedtletms spitabde @xfrcssenh wectemwhbithais Shigrn used to

o L 0 RS S TR s v

fro@O it r8eetN® P Eofibinanf BéhePdrRb&NA MM rezo/ BN @%‘@elﬁ @Sfheant to
than 5% contam nating protein. Functional forns of

includervigin fhremedning Abrrecompbipentinretens these Nspteiva mevingen amino acid
o U SRS SR 9 ML 0% LU 30 P s g

by nmutatias includiegsubstitatiohsdideletionpaf wemiturallp beduring protein.
nstltuted protein

pre s used erateare
a{@rN‘(? Hgﬁlalpﬁ &r| t ﬁrkﬂ%ﬁ PERY” Mot dag énq“ég deypagarjth ¢ defined octet
of tc@ﬁefn@ bﬁfdaﬁishéinea%ﬁﬁ&e o h{‘q{n\i@ HoBiks2bomprise the consensus

macr onol ecul es, such as ot 10 protelns
sequpmes ias sﬁtafoﬂtlybdDWe(ammocnoai mmmcﬂaﬂlrenays swlﬁaﬂamtTablld y) Cys Xaa

X E3E s onigbRaH: TR oLl HCY ST b SPa G4 S CoF coa s C3s or Cys

XaR DRRATRI XS ,0'Cyk Kdalt$is Xaaf yH@é Xef XiaB Tﬁ@(a?a% ws Xaa Xaa Cys.
reconstituted m xture). The term "puri as used

Prqi@reéi RING dqraginp|of the dmeengion 'hind to SBsiews privtginsirghrs, to form a

G a0t el B AR SE A b B e

ond: eftht fSlhvwibe byotvimitgdds; FlloxOfroteins] BYubkfuitibesnfupatife bhAfes and
f the sane type present (but water, buffers, and
CWygther small nol ecul es, especially mol ecul es havi ng a
Mol gRulA AR( ARt érelllc%sﬁ LRRN P00 f &RO@ [‘a? SHMHR excpression
The term "pure” as used ﬁereln prefera I he sa
of mpererdrgane priodudtss decredspliby fnmeducmgmmdaaargét)ceﬂ kme/ er mAre double-

o5 R o PR P Lo Ssnger

RMA 8pihd goiic & ihisgand frnat mh? aldb bBhshitha tﬁﬁhﬁo@i&loh Bf 8 DNARNA
space that is top oI0|ca equi val ent’ to

hylesd whewsin t]’l@aﬁrnt@iiﬁ@ eSU@éd @relatwg SIZD dhe tdrgstiod @NA i rfsihde strand may
1nchﬂl% ond %9 Pl{o?g‘ Hlo 1ﬁ,ca,1,e {)1!18 to t Sﬁlenosl‘::sggaﬁ‘téjg‘lgﬁ elgq,c%P@e Any nucleic

Menbr ane, S0SO

am&tpﬁep)aratmﬁﬁegimarw abﬁ%ﬁ@h@RNA@ﬁﬁerfdﬂ@ﬁblefﬂe@ﬁs Bﬁéﬁ‘écﬂtoﬂi&rem as an
annotation as _such in various public _database

Rlﬁé\é@efl%%t of RoMM ropsirigthBiclise srabaintferipg RNAS (SIRNAs) hairpin
h&%&ﬁA%HQ%% Whidh 'c& bé SeARY iNVELE ForElifintRAl

een pl ace acent
“Small molecule” as used hereln is 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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anot her nucl eic acid by reconmbi nant DNA techni ques. A
"reconbi ned nucleic acid" also includes any nucleic
wa@eiod/oossd has been placed next to a second nurRCEUS2004/016865
acid by a | aboratory genetic technique such as, for
exanple, tranformation and integration, transposon

o S B S SIS e
co%?rﬂ#iﬁgﬁﬁﬂyjs SR A1 moRehMs, o%@n%@a@oo'ycgglﬂ%;s a%ﬁale?)%t;acts, which can

2004/ 016865 The term "reconbi nant pr
be serpented with anymfdheissaysfofthveinpendioant i nventi on which is

pr og, econbi nant t echni.ques, . wherein_ ... .
o oML, B SRR BEPRAIUE S5 Bty of 0t
acidpgetic/@tnériifehinshtiorltb yB iz f654tQ8asy €2 1181 201K B0 55, 140, 45, 50

turn used, to transforma host cell to produce the
or 1 @89 sppicaybigsusiestides of ABEMbYdike sefkengtraseseqiendevaatpbementary
\ ' [ e ncodi t he
thcr oy ity RESRARE ol [EROF b R 300 SRR T BRterably
lesatizami 10y6,0dnd" mercopreianatiy 1¢:sfs ahai 5% Baokgreuid dridigatibaviondcellular
n. am no aci sequence Q ative protein, or an )
e A6 Eieq TR ARICEREIT PYA) ot 80 thPEN-Jikg ener ab ety of
y s _ e .
BTS00 DB AL GRS ey i
deterningd pirmepeily bysthe wiaske sigadifnthedoytmidivatioh hassayd efGamerhlly high

ctet  10,pf cystein nd histidine residyes., Certain
terfierings g Fow Sfroseatfifes s bishollieelty s dev Jemagptures and
highQsalt Roh@hawtidirgi ' ! ' i i
o e BB i S et

wasking it5 fayexajpde, XhautGh8 &S 3t 50 °CysndXagh XmngSysy isractyised with
X 1Q -. 2 S . Xaa Hi s Xaa2-5 Hi s, Xaa, Xaa

b D IEEIGHE Go ot dasehiyarm oplueeh e RN e
of ReppieeBtdoPibeplid, tQb¥ahtia? Ysquh ﬁbﬁ‘ti A iRy ﬁla{ §7vo peptide

forma 15 conplex that has ubiquitin I'igase activi
seqREMGS.dwhen wptipelly alightd) such es ot thei prbgrams| @A8t or BESTBIT using

follow protein types: F box.proteins, E2
Ao i B B B neh 25 lianta ity P Etoblien g percent
sequENG idehefyf eheRC pref@rablyRMAleast 8foeherckt 8dhich®S R@GtiBY or more.
whi ch expression of a gene or gene product is .
Prejgablyassuiup positions yiish grei metoidantical duffer dwl torseryatdve amino acid
u - r [ re. l. ogous., t o .
ool Ao alufh o (Sl BT A1 oS iR R ohemical
propdificotudbhes deange of polatisr astyot 1RAI tondEkcalisOpl@erties of a protein.
_ac ievefl by. introduction of a DNA:RNA_ hybrid wherein
Exqmples ficjude glutaming forpsparagine py glufagie peid fof asparyiciagidra,
Ei t : el e;or : i fi [
o 1P o 8 e R VAR "Has 3P dehout. the

specification to refer to DNA sequences, such as initiation signals, enhancers, and

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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acid preparation designed to achieve an RNA
interference effect is referred to herein as an 25
w0 Ridjooaenst ruct”. RNAI constructs incl ude snmakdT/US2004/016865
interfering RNAs (siRNAs), hairpin RNAs, and other
RNA species whi ch can be cleaved in vivo ,to form
si cu as used her , Is. nmeant to
the LT of PRGHRARF SHfata Y sqiiieed U ek TR, Qjhhich are
dlfféreﬂte’ﬁﬁn tHosd setfaendes WHED @dirolRaAscRPESIES LIE hatuBRE) - M&ﬁﬂ‘mg form
about 2.5 kD. Snmall npl ecul es can be nucleic acid
f@@ﬂ‘?ﬁ’@s pol ypepti des, peptidoni netics, 30
car iy " ni ar
contlA glh%lgﬁg e?e?in Bn%agg P]gcu e%%' ﬁ@ﬁé/ﬁ ?le 2 non-human

ma2aid/ Biod 4850 Eﬁiﬂﬂbﬁ%ﬂﬂ@ﬂl\:ﬂﬁnﬁﬁ@& oﬂ)iﬁafdmﬁm@tdeﬂéﬂof the animal contain
ani es have, ext enS| ve libraries of chem cal and/or

hetswg‘&?&? aagleiiaeid ingreduced by pyayi afdiuaandyisrisntignesph as by transgenic
tecﬁi‘ﬁhﬁé‘suxkf@ﬁ kn@ &0 teute ?he rﬁxﬁfe'ice 5&1&‘;1 ‘Pfod&ée%aihtoe?g]%: ?ﬁt Fitectly or

whi'ch can be screene e assays
indjing¢tn ﬂ)lyomtromsctmaenhtmer prenursmh ef ttleer raseIl Sbeg oy ©ﬁ| dei/iberate genetic
nucl ej acid

i.di t h
a3l R p* B Hictatfssbihor Brintesting il Seombinaet yigisthe term
gerefic rddmipudflionZfoes A6t indlade Gﬁss1éh5 croaélbreBling 08 i6 QASE Sfitiné@ion, but

nucl eoti des of a PEM 3-1i ke sequence, of a sequence
ratlecs i flisertast trthe intradpetion ofor reqembinant ENdcmu}epulngThm maniesile may

o GG U L35 OB ) g i
thebigpicglr tram;gelhy kahirﬂalz ales@ibed Qle&ui? ethé Wagbgend Uahifs Cel§ :t&i express a

E enom ¢ DNA) other than the PEM 3-
feCé'@hglamA YRR F;M likey PERJ IR dIh@t"n%hmu anirapls” whythe enventlon
incHI8 dvdrRb Al 8Gich SREFd dehfs, g&? hlfibg %frln?dges asﬁ;ge ENQCE oW, hickens,

stringency is determned prinari » PRy
ampliibiansg rbg/cﬂcs, dicz Btafmedamdyune@emahﬂb laj;e felegted from the rodent family

. d | centratjons give hi
m“'fé&%}qfe £ oy et g @hbe&gt‘%ﬁ dovg dranﬁge@w gapibians, such as
mefDBETHhAK M s %eﬂ@sa |aﬁ&Vu§ﬁ§geﬂlgedﬂﬁ‘kenJ-@a}f{ atid prd % Q%Q%&tham tools

hybri di zation is achieved by washing
for ypderstanding @@Q@l'faﬁ'll‘m%lts a\ﬂmclmagmff'sctg fmg&ample; smbryogenes1s and

15, bout 0.2 x.
tisslE BB o bl s e PR ol 4 Breghhendt 'Baplsheo AGmals in which
the aammtﬁﬁlarﬁ QeOlsyPeRd, il 66 whidhHRs tréddhitihant @ISR | in some but not
neans that two peptide sequences, whe

all @5]@5 ﬁ*ﬁltﬁ%/ agindndhe teme ntiadie hypetifie q}n@gmca@gn@ub mthates that the
rec&ﬁﬁﬁgﬁtThLﬁ’lﬁnnlgEmﬁﬁlg T%Eneg%%r«%%f %aé’x%rc%gffd yin) ongstlssues but not
t efera a

percent sequence | Ity,” pr
othgsr chntisedslegeipnthe terbe ftradsgenetoneang r&ﬁlﬁﬂab|ay1da§eqh@@$t(encod1ng,

perc uen e identit r.nmore. 20 Preferabl
P TS e i is GuAY: el prtely Bptepjogous, ic.
foréiﬁl'ﬂ 196 At dn¥ Sor@dThliRa P (11 itdRPikH ﬁtlé 28 dudeqr ?15 XARfogous to an
e substitUtion of am no acids having sin
endegensus gene of the transgenic animal or cell into which it is introduced, but which is
designed to be inserted, or is inserted, into the 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

33



10

15

20

properties such as charge or polarity are not |ikely
to effect the properties of a protein. Exanples
w0 pwboakesyl ut am ne for asparagi ne or gl utam c BCT/UST004/016865
aspartic acid. "Transcriptional regulatory sequence"”
IS a generic termused throughout the 25
. .Specification to, refer tq DNA sequence such as, . .
inclydl; qrie g ot dragseaiptional ARERaSSCauFcS FRch ot eihe: Mgl peid, such
irltfORY GRat Hhay R Heb Qisarly 1BF G nh 4 bk fH8ssin O eRicredGRdietacid.
aSlsequenceé‘mﬁth mﬁ?@ﬁ t'hey ar@ﬁoperably linked. In
preferred enbodiments, transcription of a reconbinant
pr oheiin weflekeows, gangerfor Bepartierlatopolypentids, waptexist in single or

uence (or other tr G k-pii on L at o Py

o GGELEASE A 8 D AP0 Pt may v tenica
or MBF WYL NedHaird NEifiBatdng,eidchidie nublestide FuB&itetiqrse wddivions or

is intended. It will also be understood that the . .
deloias R Stifeande ERsrPoBBiFE HavIDE SWESRgeLY dis Fams activity

PCY US04, Qi 6885terdh haﬁ&&ﬁt Tellrs 9 ol ARDGE dcRf (dRlle capable of

regul atory seguences which are the sane or which are
transpoifigy @othek nocteichoiktosdicieit hesbeshilifred.one dype of preferred vector

. tranpscription.of .the natyrall.y-occurring form. of th
s apycgieaIT, L AL BrGioapatls of FXREG BRSSO EgRcflon, prefemed

vectBry ﬁ@ltho&r &lp8h 1R R YarRorbRbul YeRitatidn HRARRressid Bf @iclaid acids to
anphi bian, rn which one or nore of the cells of the

whiginthewlareclinkedi Vectves eapeblogddireeting the expression of gepgt toaghich they

b f _hyman_i.nt ervention,, . as o L{C .
e et AR S Bl L AR ppresion
vectofd 6P HHESini REOEMbMENICENA téthhigatd yreosfien fidtheefoiinyofbyplasmids"

dintroduction into a precursor of the cell, by way of
whiete refpie fongiscudanéauble strrmdpd BINA ilegps which Hsthgy vector form are not

. i . r . L . o )
o 4 05 bR eSB!, ESERTARROPhtor ar usa
intetohahgedblycdsahis ptaamid tsohs nhrseedhmgnlyarsed diormi bf gector. However, the

. fertilization, but rather_ is _directed to.the .
imvaIWER da GG o BV G IRRR TOA. o FRIGTAST TRFigre which serve

equfh@%}eﬁgﬂl!n@tim%lﬁ Rhid e%gﬁétkﬁgwﬁvﬁﬂ fhe Muﬁ%ﬁ%.émfﬂ[@eto or it

e extrachronosomally replicatin n the

{ y p Geikion isnegenilae airikust belelGwcieicursit] #rataspsig (gnrka lipid envelope
. transgene causes cells to express a reconbinant human
0 SpERVEY$ ke protein. The "non-human ani mal s" of the

i nvention 15 include vertebrates such as rodents,

non- human pri mates, sheep, dog, cow, chickens,

anphi bi ans, reptiles, etc. Preferred non-human ani mal s

are selected fromthe rodent famly including rat and

nouse, nost preferably nouse, though transgenic

anphi bi ans, such as nenbers of the Xenopus genus, and

transgeni ¢ chi ckens can al so provide inportant tools

for understandi ng and identifying agents which can

affect, for exanple, enbryogenesis and
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20 tissue formation. The term"chineric animal" is
used herein to refer to animals in which the
w0 ewsnomi4gant gene is found, or in which the rePOMI50841016865
is expressed in sone but not all cells of the ani nal
The term "tissue specific chineric animal" indicates
that the reconbinant human PEM 3-1i ke gene is present
and/ or expressed in sonme tissues but not others. As
Tab18 89 ABBFSBidions ?cicﬁMSnofEﬁz%% e" means a nucleic acid
sequence (encoding, 25 , human PEM 3-1i ke
chis paLLLy or entirely

Symhbeler ol ogous, i . e| Categoryei gn, to the t rAanimeheids Repraénted
or cell into which it is introduced, cr, is honDIogous

to—an l:l‘ldeciTUUb Ot of—the tTattSgetf agtrat—or
Xliell into which i;gr ﬁ?]ntroduced but &ﬁ?

designed to be inserted, or is insert&d, |nto the

X2ani mal ' s genone inALpigdica way as to altirf Led,eslgenone
of the cell into which it is inserted|(e.g., it is

| inserted-at a loclation which 30 diffens fromthat of
Xa3 he natural gene PAWYts insertion resyi4la Gys, Asp, Glu, Phe,

knockout). A transgene can 33 WO 200%,

PCT/ US2004/ 016865 i ncl ude one or nDre(ﬁyﬁﬁgtg?p f&#ngkt
regul atory sequences and any other nu¢lAsncPm¢Gth, A3pcSer,
as introns, that jmay be necessary for |[gpti_nal
expression of a slected nucleic acid. Yal, Ty fyr

known, genes for j@a particular pol ypepti de may exist in

xX4single or nultipl grdm@fic€S W thin The
i ndi vi dual . Such duplicgte genes may be |ggﬁi?%%?ﬁ:

or nmay have certain modifications, inc¢luding

X5nucl eoti de substitChargess, additions ol AsgeGhy Hondys, Arg
which all still clode for polypeptldes havi ng

X6 substanttattythe @*ﬁ%ﬁ"%m ty—AS qu%i‘gcﬁé‘g&&iﬁs Tie

term"vector" refje hucl ei ¢ aci (
capabl e of transporting anot her nuclemgsqgﬁﬂhmﬁfmﬁrvg
it has been |inked. One type of prefenred vector is
an episonme, i.e.,| a nucleic acid capatlléap.ofyr
extra-chronosonmal| replication. Preferfed 10 vectors

X7 ar € Those capabl e Qf,gYL onomous rept i ¢talfo
and/ expressi on of nJ?le%c acids to m@?%ﬁ’?ﬁ%y are
linked., Vectors clapable of directing the expression of

X8genes to which theolarare operatively | ilyketlspaBu, His, Lys,
referred to hereijn as "expression vect

rs”
general , expressijon vectors of utilit%L Pbg%ﬁﬁkHQWF

DNA techni ques arje often in the form ¢f "plasn1ds

xowhi ch refer to cilregstare double strand$@hpm® BRPS
which, in their vilector formare not 1% bound to the
present specification “"plasm d”

—chronpsone. |n the p

Xlknd "vector” are |[&mdl mterchangeabl;Aé%QWeAm eﬁi]%iflslsn
is the nost commnly used form of vect @ éfp the

invention is intgnded to include such fror

expression vector|s which serve

X11 Tiny Ala, Gly, Ser
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——of an )
Xl@?epresent ed X Aterbkeser Thr X2 Al it yse Asp.&lu, Gly,

equi val ent functions and whi ch beconme known in the art

subsequently hereto. A "virion" is a conplete viral
w@asosioel483 nucl ei ¢ acid and capsid (and a | i piBICT/US2004/016865

envel ope 20 in sone viruses. 34 WD 2005/001485

PCT/ US2004/ 016865 Tabl e 1: Abbreviations for cl asses

m-no—achkds—* Synhgl Category—AmnhoAcids

Leu, Val Xaa Any Ala, Cys, Asp, Gu, P 1S,
Ile, Lys, Leu, Met, Asn, Pro, dn, Argﬁs’ e}rg’,xsnrl'wdrh?’mg’
Val, Trp, Tyr X4 Aromatic Phe, Hi s, T Ber, hhr X5
Charged Asp, QG u,| Hi s Lys, Arg X6 Hydrophobic Al a,

I IEWE (N l v Lol Nt Thr \ /2]

O\ DPDho

Yy S5 TIeT—Oy; i S, CCU,— vty 3 3
X3rp, Tyr X7 Negatlég’aﬁ@gbne@wm ar OJSAY g,

H's, Lys, Asn, dn, Arg, Ser, Thr be Positive H s,

* Ab¥Rwviaflblh a?éla@o@a oﬂt@p //&%ﬁt 6D, Oy, Asn,_ Pro, Ser,
Thr, Val X1 "Ser 35 WD 2005/ 001485

heidutrrgigeSHHAR A/mmﬁms{ﬂom@;suW&foumshmlsp A u,
@y, H's, Lys, Asn, dn, Arg, Ser, Thr

2. Overview

In certain aspects, the invention relates to methods and compositions employing
human PEM-3-like nucleic acids and proteins. In certain aspects, the invention relates to
novel associations between certain disease states and PEM-3-like nucleic acids and
proteins. PEM-3-like polypeptides intersect with and regulate a wide range of key cellular
functions that may be manipulated by affecting the level of and/or activity of PEM-3-like
polypeptides. In certain aspects, the present invention provides methods for identifying
diseases that are associated with defects in the PEM-3-like gene and methods for
ameliorating such diseases. In further aspects, the invention provides nucleic acid agents
(e.g., RNAI probes, antisense), antibody-related agents, small molecules and other agents
that affect PEM-3-like protein function. In further aspects, the invention provides methods
for identifying agents that affect PEM-3-like protein function. Other aspects and
embodiments are described herein.

In certain aspects, the invention relates to PEM-3-like polypeptides that function as
E3 enzymes in the ubiquitination system. Accordingly, downregulation or upregulation of
PEM-3-like ubiquitin 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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X13 Aspar agi ne- Aspartate Asn, Asp * Abbreviations as
adopted fromhttp://smart. enbl - hei del ber g. de/ SMART

w@zonAbhal48Hnnent s/ consensus/ groupi ng. html . 2. BWBEDS100%016865
5 1n certain aspects, the invention relates to nethods
and conpositions enpl oyi ng human PEM 3-11i ke nucl ei c

w5 S50 P RS e e SERSE e IR B i

f BERLRHk& '
0 PEISE 2k ?@ot&iﬁ'\f‘)l}gtéipr)ite}i%teég Lilﬁ{rc]et?dé:?iglzﬁﬂ% a?ﬁh%et Qfo‘?élﬁ (?}rotem that is

ubl‘wl@@t@(bﬁd@asbm p@é@/bqsemsemf REM-Btliketpratein atchaity)mys fwther example,

ffec the evel . of. and/ qr acti.vit
PR bt o B ST b Bl rcalt b Fsingl in R s Bicbion plREM-3-
likeppetpEptidésnvie ik la@tmv@pmibﬂ QBerbstt hAdﬁblﬁﬁhnl IHR8E, Isfuxh 8 PEM-3-like
di seases that are associated with défects in

profem, | Particingtnin Rinlesicet proeesstsoncluding) foo paunnlg @u:odr more of the
varighs Fﬁ?@ss of byl fﬁf@@kl@%ﬁ&% LS Nf&lp 2 nvg@t 5%%{1 gﬁigcgt}on of viral

nuc c aci d agent

protaiuisj dssaiybly @lf airelcbra’@ﬁrstaﬁd raeab bf ﬁiﬁdtl@ﬁﬁi(ﬁ@s fedid tied Jeﬂr PEM 3-like
agents that affect PEM 3-1ike protein function.
PthﬂlFtlﬂ@f palicipatesin diseases, ghasastaived by thecascwpilatan Ofalbi%lﬁtmated

proteR8N&chYdsN@nRABRS &.§. hﬁtlz}éfr%&cst nl‘EEMC§ bft f’ﬁ@lu@iroﬁ m%os Otls and

function. O her aspects an s are
mydpethégsn pOl}fghmsaralbndﬁstpMaﬁ;y, tdmd tertagmtfooms rofl aihmrobhw lateral

scleﬁ)sw ﬁ’eélﬂ-??]alg (}ﬁﬁ%{f}t Ig%seéjﬁ)icga mpg g%:dgq%ﬁ%gfhgr%ctggzga by excessive

or ﬁﬁ‘p@ﬂopﬂ%ahb@ﬂltmﬁtlbkprﬁﬁl%ra&)f&élnoﬁegrEMOﬁ |l K@ertain PEM-3-like
ubiquitin |igase activity can be used to mani pul ate

polypepiidegifangtiopras dbiquitn {igages.2 Acapidingly, espests bfthemuesehhinvention
pertf b bE S ARBhPkat RS Bl er g BhRe Ry Bypteorea
PEM+3dlilceathidatin h@aselaﬁ@‘i'lq,di ng transcriptional,

S Sk oo e 8t BB 00
ned@BKEEAS Y A r'}l;ﬂ@t:h Ar Gt g g‘fxé{ts E‘EW (3.&4< ﬁﬂ% to. PEM-3-like

sequence. As a er exanpl e | qU|

pOl}ipﬁgaE@ thatt arei inyolved ib eeddyhitiint eNEMDY Gmhaﬁbmb@r of ub1qu1t1n-11ke
£ % Br ot ej I 36 WD 2005/ 001485

proteay, B 6 B8 10 2 AT i HBHYF habiggitimion.o Npdiylation

invdlVds&hé QE@SHW1 dh 81 PEM PP -Ke1 NG SR ROk tgaUﬁ@TE' Mn certam

of PEM 3-like protein that mediates interaction Wt
embpgdinggafs, @%@mlmate@ mlaexeina ph!aplewonmsup@u REad-tike and NEDD8

In a,g(gl"{’iﬁ{lal' er%(lelr%%l eg%sg%@]pgg '}‘/%l%g.s 6(? g,t %%E?l%ﬁl%l%}n#}\ﬁ 3-like
and e ]E:t;csuehz&edﬂb@lz ausi faghémehbabLente X e efplibatiod reBidd & fusion
proteins comprising PEM-3-like and NEDD8 amino acid sequence. 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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5 like polypeptides or an active portion thereof. A

ubiquitin ligase, such as PEM3-1ike protein, may
w@20osioei4pat e i n bi ol ogi cal processes i ncl udi ngPCT/082004/016865

exanpl e, one or nore of the various stages of a vira

Iifecycle such as viral entry into a cell, production

rotel ir rotelns and

F e Bueein Rpfod B3 ipvRBPLdettied o Yo Bseery Brabpcofiinipns-ike
polyepti€dsize MBI I ihi vifaP aQirhtibnd hr&ﬁﬂﬁﬁ‘%t}fé ba¢diBh gttgﬂsl tional

tﬁg accumul ati on of ubqu|t|nated 1 pgtelns %ﬁ% :
Progresiagt 1558mbly. and/orayelanss E prafeinn dn F zmalspamclnu Ascpomdmgly, viral

1nfeg\%jl¥s 1{15%% kL 'n'gahg%t?? Q%?rﬁ@%ﬁ{gg %F a@ﬁl/ﬁé?k g%g% 1@3%1}{%{:\56 activity or

targstpnatem irgerad ) %fmmmandemﬁﬁiepﬁ@a‘s mﬁylméfdr&u%b%dhﬁbnts the
. di seases characterized by excessive or appropriate

VIra§ s u viTPh bt ovmRlRYy 8r Gps dreirin, gudr ad zHINorS ©fFhada or functional
hon?c@ésesulﬂ'l kevpRg! 53 ng lé dgﬁdlftlld{']ﬁt‘) Pﬂﬁe%leg %@&é %ﬁged n rﬁr?aé%r detail

|1 gases. Accor aspects resent | nve
belOMS permt one of ordl nary skill in the art to identify
ted with an altered

h
AR peln, Sy TR0t Y ging omtpieso &l domain, play an

Gﬂ’ﬁhﬁ%mﬁﬁttﬁ bftqrARRIpteAdl rRRuIAEI P LAV
tmp pol ypept i de%pt ha{ ar eﬁt1 nedd%]u at?de I chlfwa%obutﬁﬁse proteins
MeéWﬁi

Hdnisnthe, CRNVE agthwviy and chavq: dicen douridotoPfBYeraet] wite viral RNA.

CRIQﬁl i¥ Q%Q#Bgo?%rétgﬁtnog{n% 1$/ @lv%h 15 ﬁ%ﬂtg(ﬁ%q\f lﬁg{)cl)t&ﬁf gﬁ%m As and
protﬁih@] VP! edagiixn @\/IJAP the ABMLIerBindl d@haih GFURS RAEH5t galgé}idlﬁﬁotem is
Neddyl ation invalves the activity of an El,

g.
involpgsl maélmcmas ungpiiged Yirsb RN\ drom Higrpucleus toethe awlzn;ma membrane.

OSBRSS gl AL Sl OB SR By OB P, o

expemrtmdedrmnd shrotdtetha pphdecati CRIMI g patheay (Duport 08Bt £1X(1999) Nature

EM 3-11k d E2, h uBC12. |
so2iRTisar Mol st OF enlhcipeat GRE pebataien: e areoma
virnd SGRE PoiRSiciOMRr in%ﬂlﬁ&dp@Aag'dM? cﬁﬁ&l 01%5‘1] ROp @ fthway

Sequence For exarrp resent ap lcatl o
(Schifsle, 8&set RENR02)iBrec Netl y’pafi ﬁcussassaﬁ 9%@49.) n 3EM-3 like protein

bear% %f‘{lﬁ?“g‘%?%gltpg 51?1013 V\’gk@ﬂ%%ﬂ%nsgfg}%;%@ﬁ 35%2%8 r%?‘i!l éﬁprgélcteg to localize
to tlﬁEM@opfaﬁmVﬁdzt@Qﬁé QPbAREN PGTHIISAS04 8 be BoUn8 88 btcRanism,

pects, the invention relates to the discovery that

PEMérlﬂléﬁ I?leqmlées TRE bgdnslegst indbe CAd1 ipathsiayeadimesplagla role in
the %@s #ra{ixstchgﬁ? Péghﬂ"a[%oﬂ g)rf %fggslgénﬁg%{ ?ﬁé I%E%T%ﬁtlyn grt; 8}hg¥ viruses.

rel ease of proteins in a viral partlcle Accordi ngly,
vi ral € S .may pbe ame|iqrated by inhibiting an
L X CTIDY NG dll XDIE ‘Q‘f 'v.»».! IVI ty or

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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5 target protein interaction) of PEM 3-1ike
pol ypeptides, and in preferred enbodi nents, the virus
WO 2008/00i481Ss t hat enpl oys a Gag protein, such aBCFUN2004/016865
SI'V, Ebola or functional honologs such as VP40 for
Ebol a. Additional viral species are described in

10, B8 B4 281, 2P0, AR 16 i T e mnin

are hfdthcPRRderA6dd t00in€lutid nhifleic ReRTks thdt RBEHELP VALY of SEQ ID NOS: 1,
regul ation of H V-1 replication. These proteins are

3, Jrkohvidd 13n 16hd 7CRA 2pahviag Znd Vivsivet pedeotidsusequenges include
seq%e%?cﬁs; 1fl L it %{ Sh 64 m%ucl%ﬁ% sﬁl?sti@ut{o%g,e%!%iﬂgogg[ogltdglle{fons, such

y 1nvolved 1n e nucl ear expor
as dfdhs vanidntspaod evills thelrbfore] inEltdd xodilvg)seqlidh@es that differ from the

m.no-term nal_ donmain of the Pr55 gag polyprotein, is
nuc}%ﬂ%q spaHencs 03 itheeq llﬁﬁgsqﬁlﬁgftﬂeid&é@n%tr:‘? # Sﬁ@/ﬁ?mﬂr hd 5, 7, 9, 11,
13, ‘TS‘{:i’E U b9 shenPhasam. R ﬁ{éede#%ﬁerﬂ BPHIN MA AOGR, tIn other

not donfain the canofii cal 1eucife-rich nucl®ar expor
emboidgnadts, varehsawill estgolitclide sepiemtesdthbhmallghytridize under highly

.conserved CRML th Dupont, S.et al. (1999 .
srifigR i RgS 8 & B B KRR O SRHRE SPIERGS Hednated in any of
SE%SDTN’@S! al 3,G807, 001 MPN QY €5,M7, 1025016 2SR DE OMBefebd Wacleic acids

g polyprotein, is nediated by a CRML- dependent

empheped har methods of et imweytion( &e Hwifag| REMt3zlike: tsecallencke(s,z'm@mﬂing, for
' 99: 39447 3949 35) i ,
o gl VAR S L0892 FPRA s ot o

theradftanBI NG eitoaddencaditlgiap dpiifeliacit @dqicdct esladtéd Gomt AndESEQ ID
nucl eopl asm and to the cytoplasm While not wishing to
NOPe: Bobrftd 100l Zrdenkhil 80, 2P0 891 2%ke pol ypepti des may be

i Nyl v : : - 1.0
t h?%o@&r?@gﬁggﬁl@ ﬁlg na %Elggu egfl%}gdn o?ﬂﬂk@! fg%r%@kﬁ&% Sﬁ]lngency

conditiens gidhcpdonmite OINAthybridizatiors esn b Yafied. EXfoadxamyle, one could
Nucl ei ¢ Aci.ds and Expression Vectors In_ certai

perfgep des Byhrifwating aht¢-Br 9B aRlerideEqdie %tﬂigﬁk%cﬁbﬁgt 45 °C,
o R g By BELYBSRE 8P G Bot] B G TR g P R st

stepafafl bt Wélbdred fomceTost QﬁﬁigE%@Y bNgdouele.onUSSChes BT tsa ﬁilﬁﬁktringency
n

conprise variants of S D NOS: 22, 24 and 25.

of abeuttled » S8E€Ee 60 SCt e additrem theotemperatird ésthewtashdisp can be increased
enpl oyi.ng nucl ei.c 30 aci ds encodi ng PEM 3-1ike . .
ﬁ'@%ﬂ?%%%@&@é coRlifiAinal g BT %@6 i3 ﬁééo hygh gfringency
confiiofty gt By, D W I e SR B S demp ot or sl
condpntraibihmdg beheldenstmteritiledhs otheevariableliechangedr sfiwod to  one
emﬁq%grg,’ethg gl%e%%cigq ?)%I@ggeftlr?u% 'f:gc_ag §r kfvi%hvlgﬁn%gzt??mgi%r i}%gs‘én%gency
condifions/8f l62RISSAUGH FSYnh JEmBEAURN EifowedChH e Bwash at 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 SEQ ID NOS: 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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sequences that differ by one or nore nucl eotide
substitutions, additions or deletions, such 5 as
w@bkdoshvasyari ants; and will, therefore, includeCTUS1004016865
sequences that differ fromthe nucleotide sequence of
the codi ng sequence designated in SEQ ID NOS: 1, 3, 5,
7,.9, 1 13, 15, 17, 19, 22, 24 and 25, e.g., dye.to
by Fisotie ghHe bR T a@m% & st o o, gl are dignated by
mo&”@ﬁﬁ“dﬂé letvaCb&FHsSth‘é’c | oty Sie| AR UARIRCIUEN6L SyidMFns (for
ébg i ze under strln ent conditions’to"a
exam];rlﬂ, UobéldsédGeMesymﬁnﬁn&:m mgtlfba@)umayeresjﬂis 1rg hsaleaﬂ inntations

whif§ o3t 455 R 50 i o Pics Y1184 Bt el vl g lpetod tha
DNRBysefidne @Sly@ﬁor{ﬂh@mb fheeasb 1ed t@bﬁadg@ﬂﬁﬂheﬁ%& hdilf @%luﬁl&fs of the

sequences, _including, for exa any of SEQ |
submct pyotesns vylll gﬂstﬂnonggnaqgahqwce §9 O@zskﬂ,’geﬂ inrthe ar viH@ppreciate

\V; r eof n
B o o S R8RS A S o
the Gucl8ic a]dihs dritodibg, a phrticdidr pRfkein 23ay 2bistdoy indlvidédle ofh given
ardi nary ski I{ ln the art will understand readily that

spegigs A8 P dtaburat allelice Masiationo ndinyi Kk allnsush Mickebde varations and
resu ﬁgélﬂhé%id% REmyakd \%ﬁlhmgﬁ’é’ sc%ﬁ@gpdh?s* inP&fiofoul d
ormthe ridization at 6.0 x sodi um
chI@ptuouheYl}B,oml iREN SHlilkea hecl¢iS3C)d asedaby wt méﬂlod: of thel 1hvmﬂid»n will
sh of 2.0 x

zengiiar Pt @ Prbelustroondnidls RN GHREDpEIsin Sk iy fymction
pheh&¥hSin'd QgL Nt eﬁﬁmgkoéﬂ PER{ 8-1%e §§Qeﬁtacﬁpelﬁblb?e@bf'h #f3thod of the

stringency 20 of out 0.2 x dition,
anQIW@ﬂtI@EFVpb‘? gxpressed an @r@ll\mg’mgh endagamotsePEMcT-llse protein has been

recle B AT, dot A R DAL R R A RE RS mignonme

resuTtm@@rbhl teNRBlA! une éedeehptal tPENMYS-Hiee Yok Icﬁ'dfunaion phenotype is a
erature or salt _concentration may

enp,
dec@éﬁf‘smé’#t“s\hkp particlfeprpdurdion jinp Pﬁbﬁ@sif%:t@h‘&% a alrall Yectpneoptionally
gé@td[;}ent the invention provides nucleic acids which
ybridi ze under |ow stringency 25 conditions of 6 x
SSCAm:the*rczxsmdt efpley atventéonf eldiawePEM-hlikashclat a2ids tHHGre used
.room mper ag ur e. | so] at ed, nucl ei ¢ _aci ds,

for Cﬁnpge@,se,f 1SPOTPRERES: usgfd herein o c tagl(il\,nlxerapy refers to

adnflRRERSIASY ik ik NSaRenshi & 501%16% Qchl 8P aniétlik}aﬁVE hBereof which
scope of the invention. Likew se, isolated nucleic

speeibirally Wiirshizai (efeer bindonugEQ dethkogonditions with the @llulpt mMRNA

2. 30 d PO . g
andfof geatnistee Bt aop Cic st R s HERRIE Y ob B imnibi
pro@igibn Ve that EbtME) 20087 MhiKiihe ReIHBEOW HMDA6BERIatibY. The binding

net hods of the_ invention. For exanple, a nunber of

mayhs by cenpvegonal ba@g@prg;@mp&gnq;yanty, 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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nore than one triplet. Codons that specify the sane

am no acid, or synonyns (for exanple, CAU and CAC are
w@vsiyrss for histidine) may result in "silentPCT/US2004/016865

mut ati ons which do not affect the am no acid sequence

of the protein. However, it is expected that 5 DNA

sequence po_I%r.mrphi sns that do |l ead to changes in the

oliggwplgotids whish i gameratedor: Wipeand syhipls athopripiredused inte the cell causes
. i ' . . idded in .t .
e e e AL

endodinigeoPEMe3-likel polypepaideuiSuch bigamfuclebtidepiobenire dptipnadly modified
.the nucleic, acids encoding a particular protein my
ohgéwglﬁoféf#ow qinameaﬁﬁavfst%?ndgga?% PUCksgess; &-deronpigfeases and/or

endo@hilERks, 3k 8l '('tjlféréf%fei s@lﬂlfﬂt_ vigBlY Eﬁé}ﬁpglé)il gt?di& a&ﬂ%ﬁl‘é&dlgﬁfor use

vari ations an resulting am no pol ynor pni sns
as ar entisengei n ¢ligensdegilesf ttd s phosphdramidate, Optphosphlothjoatas  and

EM, 3- |.i k [ ' d.b t.had t
el RORERSHtG A OB oD 5 KB BB S goD So4:564: and
5,260mP8)et RdBEMadtyl skRrAlr@hRIabhds A8 %oﬂé‘trufcﬁ% bﬁ?(ﬁners useful in nucleic
phenotype in a'cell. For exanmple, a PEM 3-Tike nucleic
acig gictrpyrharehean mylea/ednefph@@mﬂggﬁé/an den/Rralicbal., (B3B8 Eiotechniques
) 3 L h D~ Whi [ PEM 3-11i k
oS RTBS A o s Bl 0 cpgenigye PEM o+ 11 ke

I nt AecbrdmdlyPilddk bR theriban@bs nake dse\bf the Mddifall (tigdmers that are
phenotype resulting fromthe RNAi. An exenplary . .
useppinn3hprapeitico diggnesticy rd resprrph epIetpe Indherapgydierapplieations, the

ot PSRl KR oSO LRI &b i sy
v e cImadditimotohee iafpeply, the digemernsvaniloysd yeiatheds dhthe invention
PEM 3-1i ke. nucleic acids that .are used 20 for )
may i We §%%1%5R$&“°ofﬁ"‘$‘-‘|nbso‘£ﬁf‘é%°. thesPTgEcuge 6 @B?‘W?e R theFEM-3-like

DNBE bARNAESRARYJeE t e hich ey Pati At Aty Bhi MicRhs fd? dBlerMining the level
generation of a nucleic acid or "a derivative thereof

of epreshion o egiens ebihe ynvieptien e feedetcmiging vWhatlks ) genelef the invention
o elkl ul ar ¢ é]sditi ons with the cellular nRNA and/or
xg%n%?‘rg% efcodi ng one of the subject PEM 3-1ike

pol upemithelesspedt @S theOinkéttiol] the Rvestitgt tediteto hltttods employing
protein, e.g., gly inhibiting transcription and/or |
nugleig mgidathiab i Prewisded A iNNGRPPesSIAAVeBIeT ISOIPHARE M Pyeqtide sequence

. QrRnt Ak Ly D .
en355 et OB SRR g g BB ke ety
sequatcer deghbhsy sequichess g at-regogovel 0id drb ecledetbloaliteel dxpression of

A | ei.c acjd therapy copnstruct used b t hods of .
they ﬁ@%ﬁ-ﬁgﬁnwime@ i on‘x%‘ﬂ%% dos i15p ebﬁvgugem eSeafpIcs, includes
proffotés, EMPness! Mi BiRS 'Exﬂre‘éélbﬁ: RoonWbE R1dntARS CrEREH14rH regulatory

the cell, produces RNA which is conplenentary to at
sequercss arcudespuibedoimt iGuedddl; tGenec Eprdssion nRIAnGogwhi dethods in
E’n%)(r}?? gé;@?aﬁagih%%}éshgan%{eg&e@kI(%O).A tore {nré%tn{:é{%ln ‘of tar\]x?lde variety
of expression 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

41



10

15

20

25

30

WO 2005/ 001485 PCT/ US2004/ 016865 ol i gonucl eoti de
which is generated ex vivo and whi ch, when introduced
WO ni0s/001385 cel | causes inhibition of expressi oPCDYS2004/016865
hybridizing with the nRNA and/ or genom c sequences
encodi ng a PEM 3-1i ke pol ypeptide. Such
ol i%onucl eoti de probes are og%i onal ly nodified

immpedige caHY PEUMEn \iAF &a¢ splems dBS Bpysteg then§AGedotBC system, T7
pro@#ﬁr%ﬁ%ﬁ’exgﬁegsion @(&E#gédfﬁf% m@gﬁéfﬁgg Q! ﬂai@'i@p%rator and

is therefore sta Vi vVo. ary nuc
proaoial regibecof pisagh dambdne, thasonindli iwgioae fal fidgoatiplotan,i te promoter

for %Sh&%ﬁﬁ@@%{{%ﬁna 'ag%hg 2(83&2%{ A aite gggg%ego thg gromoters of acid
phoE@ﬁ?&&E,s e%, P59 e 'pgin%ﬁérs%sﬁi egg&st d-atthe’ flars, the polyhedron

ditional’ly, gene approac to consttucting
promioiqy @ffgiesbacabividus systemu @hé iother aejudntdsckmapy th @urtrdlethe expression

revi ewed, for.exanple, b n der, Krol et gl.,. (1988). ..
of st QX THPEARUIC b SBuBRberlE oriheis Hifiew and) Variops sgappinations
thefeBN CRI'shBER 18iderRRod 6B thdaegsd ibiggieyexpf@ﬁ&? 98ctOf mhP@epend on

I nvention make use of the nodif ol fgonmers that are _
suchdedtots dsrthe lvboigp editthe hodicgl rfodtei wansimuhed ewd/ar e type of protein

contexts. In therapeutig a i,cations,.th l.j.QgoNer.s
aesEPEAEBE Riorhelt, VSR ire e ARBIok S Sy Bt T it ool that
copiyn@indRy dnd 16 n&bRIssioh bf 2k ictthan;fnbcbim%ﬁcddédttj}eﬂ@pVectdrh uch as
ol i goners enpl oyed by nmethods of the invention 15 nay

antihiotigguykers, Ppulgrsothecoptderedt s t o detect the presence

or 3 :

o AR RS oBlebt Gl o B Lo BRI SRS e sion of
the t dubjdce\PHM -3dlikee pplypggides infcells gropagatedt e culturentiggntooproduce

for determ njng ther .a gene of the inyention, )
ProfegHLiPRE PSP ,elmg@gmg?ﬁl%?ﬂ St pmebpepddcer Byrifigagion.

| nVeRk EMnti&ﬁ‘&lgé UEdhd 8MhE B8 EShdsPedIPir AR 8 WRHPY FdiBmbinant

20 nucleic aci hat is provided in an expression o
geng aéndloding o wpding iseqpeacenior beo ot vlersefghe mdgect ERdOAtikg pelypeptides.

ubj e PEM 3-11 k ol.ypepti de _.and.operably,linked to ]
i Edmoghs bRl b B e S REG bty 2 POBRep e or the
preScRel HBRGAGH M B ExpreseU Bededd beBs SudrhL Bt e6li tidsect cells (e.g.,
direct expression of the PEML-3-1ike pol yﬁeptl de

using: & GRenlAYIys, cxpression sirsteBY T asto Py mpsrndrecellhc IQberssuitable host
ceu%?e“ia{o%?nstoﬁ&ggﬁiﬁ%& h tﬁQQFOt her expression contr ol
el"ement’s. enplary

regulatory 25 sequences are
desstddpdidglyn tKeop@ekalt inksatien Exlice SRrtains Te ahethddrgyt producing the
Met hods in  Enzynpl ogy, Academ c, Pres San D ego, CA ]
subiepb GBI-3 Ake PohFRiifce )ésﬁ?mérepla st C@itrﬁ%s?‘iftedowgh an expression

' 1B T ek 16RANNAL: 4 iate conditi
v BAREESH R RIS SORURRRAS RGRNEAL. e ongtions
allavo exprepagn o€ thes edlypeptideetoeoscact ofle polypsniidessaypiia secreted and

. nces .encodi ng a ., PEM 3-1i ke .pol.ypeptid Such .

iso BT & i WESP ot B g Bcpplug t pRymggice. ¢ Bfictnadively, the
pol$YepliBE Enay 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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30 the early and | ate pronoters of SV40, tot pronoter
adenovirus or cytonegal ovirus 41 WO 2005/001485

wWEODsB2804/ 016865 | nmedi ate early pronoter, PBCEUBR04/016865
system the trp system the TAC or TRC system T7
pronoter whose expression is directed by T7 RNA

lncrfl?&l%gga e%f?cg}?%gg 4Erﬁaréo 9 r at o'i fglériagﬂgr o er rﬁgft uqtraﬁltratlon

eldotropieiresis, tdnd iﬁirﬁiﬁ’i&a@ﬁmtyf ﬁﬁnf&aﬁb@%ﬁfﬂp %ﬂl&‘cﬁiﬁe"&t $ekiffdaRe particular
or other glycolytlc enzynmes, the pronoters of acid 5

CPiPRsS (9h AR ypeptige-, hpnwfem%elpb@ﬁtmeefn éheol?EMh%hkl@asb'peptlde isa
f
oA 5 Bl 0 BB 5« P ke

prateintGST fubienepoteia,s IPBM-3dikegaoRin- ﬁlftelﬂfﬁlkibh)/pfdtéinm PEM-3-like-

eukaryotic. cells_or their viruses, and variou
Pf‘&%‘ﬁtﬂeﬁ‘élpﬁf‘oh@dnkgh@%\ﬂ jen BIRTIRCP - irilepeateigolybigtidine fusion
prdthig, f4esi gn of the expression vector may depend on

such factors as the choice of the host cell to be

t r adshunlentide seqifence eriveding pePENI-Plike polypaliddesh be dsetdoto produce

A AP BT O P GTOV it gy et Py SHaCallgas Processes Ligating
thee¥ E]ﬁ‘\i@écﬂﬂieosfeqﬁ&iée ahies dehotc8hfrkn Cﬁ@ﬁ‘dasbéh Eﬂ?reééﬁﬁlt Q&otor, and

suc anti biotic markers, shoul’d al so
trappiEniagr el trangfegling e bospar eiffter t ¢nkarsioki e(‘ylea&g,e @gian, insect or

ause. e reSS| qn of the

maﬁ&% ah? 8'@&?@?‘9{3@%&%%&2 Qelf %Sgtanﬁ gé’lr?cg Wropagat ed in

cuI TAure&:omelrgnt PEMI-pAlike liﬁlelelcl501@ rcah SeNsro@iced by ligating the cloned

pept i de i n¢l udi ng fusjon ?rotelns or

ge P 5@;9{#%@16@6 Aty fr YoF1og Abitabre Torrexprepsige b either arokeryotic cells,
eulRBY SR dLBis [ & B E§ﬁre§{1o@v&9(%s & &)!roélfcﬁ&? of ?JCSQJPYHaBpPﬁMS-hke

reconbi nant ~ gene uding a co sequence for one
polypeptiles 11m‘1udd11alasntoljs entl d%‘lEM\&ctolrske be) hnsmpé | isxable vEB®Ts for the

CXIEgS%EOéli pﬁ?f gblga @/ﬁggetppggg uc{eh]élgsf s k o%}%}g% (51163[}%}122 derived

plaBRM=DEERMI-8&SRd ﬁlébnﬁ@tp@}‘fl adrieal ﬂl%nﬁ&'sc BASc et lasmlds and
i nsect cells (e.g., 20 using a baculovirus express

pUEydarivey plagaidstfor @tprmmam profacyetit sellsOsuvhras Euelabl e

hos those skilled in t

oot it Obdtar BUL knd CKpERe B IeriPiphab BrcPin o yegst. For
instiatd) OdEPf, mP@dYEPﬂg YEIJBS2 putHSeC bindPEMP37 kK Bloning and expression

polypeptldes For exanp a host cell transfected

velijpled, Ugrih P rias slilgﬁduciﬁé%t(?fr @Yt HORGTUCIPENP 35| pdcevisioe (ece, for
e}‘za?xghé( pﬁlrbta&ﬁj@t ﬁagé%)cﬂf g Ei%geiﬁﬂﬂﬁﬁn%w& ﬁg b )6% 5 E

ditions to |'ow xpr ession VDEF
Inoige o‘madcmlcTHms:qu yRib phéatpomy e rafecned hdre&i)d These vectors can

e T e T Y
repﬁ@atfo%tc@td?ﬁ%aﬁy SOBL 38 & ﬁ{ﬂ:r)én PR ernGRllRn &Y eeidhce markers

| ysed and the protéin
such as ampicillin can be used.

t; esdzon ed, M.

The preferred mammalian expression vectors contain both prokaryotic sequences to
facilitate the propagation of the vector in bacteria, and one or more eukaryotic transcription
units that are expressed in eukaryotic cells. The pcDNAT/amp, pcDNAT/neo, pRc/CMV,
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isolated. A cell culture includes host cells, nedia

and ot her byproducts. Suitable nedia for cell culture
w@e@swoel4Bs known in the art. The pol ypepti de caPCD®ES2004/016865

isolated fromcell culture 30 nmedium host cells, or

bot h usi ng techni ques knovvn in the art for purifyi ng

oSV S Vet bt AL ity VRS SV £7 Phrasa apd pive

derivbd 08RG gf@@&m 14 dﬂr@«tduhaﬁaaht dxphossiof ve&bisQpfisyie ?drstrané‘f%gtlon of
I munoaffinity pur| fication wth anti bodi es specif

eukpyptip £ells.c Upame of phesepesstoss ateh @qﬁdﬁﬁﬁp@’iﬂhl gtguerioas irom bacterial

: | tid .
B SO SIS e ST e OB T o o
prokztrgotm,l:mdf ¢ukatyiotin celid CAlta&ataveBEMeﬁvhﬁn}@@ of vii§dsaiubh &Sthe bovine

ol B R s o N Bt

usecﬁ Y&y ﬁﬂnﬂéﬂt&gfb5518§Mf?brbﬂe P a)BﬁP Vel FatHol& of ofher viral
, etc.” A'nucleoti de ng a

fusion prot sequence encodi n
(inchEin Brdtioial) aikppesion dpsteansncirebe Sahdt ielow dnl lﬂhnedesanptlon of gene

kS SRR o B A A LR Bl 5 st of
plasRally %H&'tﬁﬁ&foﬁﬁat&ﬁﬂéff R6& drBhfisiAs GRNQeAOBRMWILE theSHEN B% other
an expression vector, and transform ng or transfecting

suitphle exprgstien systenpgefor éuqﬂaplyob@nyoth yedstkaryoticase]ls; mswell apigeneral

o BT A Bl ERSEE AR b8 bt o i, o

Sanéeock, Feitsch and MehistRACoM Sprﬂ@ﬂﬁgoﬁE%oﬁdt&@@Qessgﬁg@) (hkpters 16
a ortion t hereof, into a vector suitable

pr B80T insHnges, Hiemay beidesiyahly & eeprpss, the I@O@mzm SEM-3-like
RO R Bt AP i

expeenslont dystemse irtchrds. pVhrdermsd arcers {sichabd eWiEGORy :prIﬂB93 and

VIS SRR el b SRR e 5t e

(sudhENBke gleh) éb%&uﬁhgﬁmlﬂgacﬁ -derived plasmds,
pBTac-derived plasnm ds an pUC- deri ved plasm ds for

ex |dt &% wiel rimownpmothareyrbthat acrebths)mrmaihthasi\fﬁemsmm iposizion Aan be

enz PRl Sleay bR Oftg g o the SRt MRS BB Redliagedpiar). MaP

has YeBb clo¥EPFom YE%E (ERNERsat @p dl. Ya@k% ar Ba@b211 1€p.a5d757) and

expression vehicles useful in the_ introduction of
Sal@@f?@m rldensupusdsity it yirg, ackiEie ipg bew (epenstrpigd on recombinant

prot%glm puﬁat r B ﬁagf%@ne Ugs;ig&??}.ﬂ'gjleg?ﬁﬁq&rfhgfé%%%y%emoval of an N-

Ion pr ession,
ternAaalderildong sk, dgsire@3can ibe oachiwvad esithby in efiey éiycexpressing such

herein). These vectors n.25replicate in E_ coli due
recwi%mmt SlrReetgss e lﬁﬂﬁm’aﬁ%ﬁmdﬁﬁ%ﬁ KPAR (cgorbyraf g CMiso or
S. cBBist@), bR %1 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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replication determ nant of the yeast 2 mcron plasm d.

In addition, drug resistance markers such as
w@eso01483 n can be used. The preferred mamral i BET/US2004/016865

expression vectors contain both prokaryotic sequences

to facilitate the propagati on of the vector in

bacter. a, d.one oy nor.e eukar ctranscr|
cap g Y Qe O by e gy b B B o deaREie, CRBRY Bt doT pottions of
po lygfé Rer RGERNMohBRCric BSRE! &MY the M 29831 85 The nucleic
/ US2004/ 016865 pSV2gpt, pSV2neo, pSV2- dh pTk2,
acidp RENARSS cmmoquxgm tlpkpornem dnfdierﬂw -3-tke mbmeptlde to which
ressi on .ve

i GFL3 558 ST 53 ofPAFE AR B B SPrEF e s

codidg bdiRBRceEEforOh Slafty @adtdda fviad Wirldiwak piewme o fyrdice a set of
bacterl al plasm.ds, such as pBR322, to facilitate

recqUANNATE F{TSRS HRELSHAR §isiQnchreteHIsCOMEISEEa RATtiph Obtherpratein as part

of tgé QKR OThé I—Epgtlt?suﬁas{l)’f%é fg%hl §ﬂ dﬂbt&r Btk Yni is role as well.
erivati ves of viruses suc t ovi né "~ papi o

Simidhrlw,s:h(rﬁéi‘sb d:)n,stmcrts Eqdih e fan- f&asr[ proteinscdndibiBg a portion of a PEM-3-

. der ved a (f é can be, used for t anS| en

hke yoerids, Sheotm Q¥ITRY, GopRidy PIRIPRR Can| Be gedizp) iy enbance

1mn9fnog&1]ﬁ§ify W€, %r eM HIJ: lEi" Plﬂ)h%@ﬁ(ﬁfNO‘ @B91§§P&1ﬁ§l§¢aﬁ§‘ et al 5 (1989)

ens ‘can found ‘bel ow in the description of ge
Nal‘mei‘%ﬁ}%gii eHuan@r ¢t 8lys(less). J Thiroly A2:380f anstt de@ng¢tp¢togflec(1992)
J.ﬁ¢1 %E%,preparation, of the 10 plasm ds and
' f?é 3Tnation of host organisns are well known in the

ar tTheFMul@plbeAntigoni Pefide KxRAE I5d pébtﬁhéﬂiagétﬁ ih@fnbatith can be
prokaryotic and eukaryotic cells, as wel gener al

Utlhrz%d’mﬂf?iar@t desirerd pertion 9f asPEéV%lﬂé%mlapep@ds t ﬁ@tamed directly from

orgé:n% | at M%Ff ﬂé&%‘rp ffe Iglgt?)g%nr Q%%Qbor at of &E’U{ [she Cbre (sce,

for &%@le Qrazptte et a116(19w)dlm263 07 19oarel Nmslblinet% (199ZDTHyImmunol
be deéﬁrable to expres t he rg@ﬁnblnant PEM 3-1.i ke 15

14854, heptigec Beﬁemeart&%e b EY-BaltaIPePrRdcesapraddherpressed and

SHEHePha B4R fis of such bacul ovirus expression
presyste ai@écwge pVL- deri ved vectors (such as pVL1392,

pVLIn 398thandmbpiln®eat, )a fusidalgshd eoilingdor egiunifisatfeubhdarssequence,
eBac derived vectors
sucl a8 2P R BB eeEs Y SORpe et i N Wik Pthe desired
porfidifofih ré@ﬁiblﬁaﬂ%hﬁblﬁ NEdEaIRYy pieiddibe bRkl %&M fu8#dn protein
can be 20 enzynatlca1ly cl eaved by the use of t he

by ﬁﬁmmhfmmmgapmuﬁﬂg aafiepthesisesinMAP)e pMPﬁbatlbﬁSeddeﬁ Bequence
cloned fromE. coli en- Bassat et al

can gy & pubsequegdy mové IEgREment 3yt Fﬂé?qoglq%wi Erﬁ’d’:dP (g purified
PEMIDikd ?olgﬁep\ffd (Qgastd H%éﬁﬁ inasy. bfl@@r}i? '?”8’98157’?’%?‘%/&%“ 11:177; and

reconb rotéi ns ler e
anl&ﬁcﬁt?elal,]ﬂMSU&ﬂrE’@rM@)e renoval of an N

Techniques for making fusion genes are well known. Essentially, the joining of
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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termnal nethionine, if desired, can be achieved

either in vivo by expressing such 25 reconbi nant
w@eioppersi des in a host which produces MAP (e.PBCT/UR004/016865

coli or CVMB9 or S. cerevisiae), or in vitro by use of

purified MAP (e.g., procedure of MIler et al.).

[ v the I ng,. seque s.for the .
a.n%“g | épeptci l‘ggﬂé%n eanﬁﬁlgro %‘8?%&8 jﬁe Lusfon, oG be ypggsized by
cogentiondd clectdiings ainoluadingOhitelatse ODRIAC 8yiRA&RJ Alternatively, PCR
dgfferent polﬁpeptlde. This type of expression system
amplifcafion pf gent TragTais ke warankowivaing anehar prigeess Whish give rise to

\offpRBment 3 u [ n LG fr n .

gty SRRERGEA 0BRGN IOl g can

sutBe@Eh09 bé @abndalH t0RAE4teCltB G Eric ga&lsdeduembé)(seb,nfoﬁéxample, Current
rotavir ca e .used as an i nol ogi ¢ carrier

PriyBed i M5 55 g Biatahc S Sudthel BEls SIS WERY ReSorkn 19

4, PRBABREY Polv9éghdes in the formof a viral particle. The
nucl el ¢ acli d sequences corresponding to the portion

of {TheprEstinyenkien glsbymakps avkelable isdlated andint plrditideforms ef PEM-

i.sed be i ted ipto.a fusi
3108 BEvEBHAEE G 4 BRI BBl Bl culStepletis Hoge o8 other
intteaeltilat groteinsUshish iightiicdinaly Bk kddclbedow iR Wepdtehebr fparticular

reconbi nant viruses expressing fusion proteins _
coraplgp ringuAmeaths gprpteln  olfhet presqnt gnention salgsamakes favaikable methods

iri . if.i r » n.al sq.he .
o5 R8RSR I SO GARRL Sy o
fromp s bﬁl@ﬂﬁife saditangally Ifrei uf iottl’libr ﬁ’ﬁtﬁc@%ﬂ&r pltgtﬂilﬁd WhieH nfight normally

porti 0 PEM 3- |i ke pol ypeptide and the ) )
be ﬁ%ﬁoF’&&iﬁrY‘J’gh 3%81’06% OB ARt wenRle Helling thenpraieie 1o certain
e A . . .
e STHRAGENCHEY. ENEE gl REE gy R RUASSUIREEIE s o
60%udergicek tozin. amind 888 peqhenGer asl set H2th3B 2By 0ASHQIDHNOSNEL, 6, 8, 10,
L. 4o ) e d. ral . . 66:2).. The Myl tiple Antigen )
12,544, 26, ég’s%(g%mz? gpd égp?d“o"éh% g thé, pPlsRetifl 1o an amino
acilseduicaedat MRRIGEYN 78%d @5ty 80%DAKY], @O%,Jf%%é BEM 3344, 999% or 100%

.. pol ypeptide is obtained directly from
ldeaﬁl@?iﬁﬂ)a% AeiRocasid ssarence s setoforth e ape pf SEQ IBHINOSaR, 4, 6, 8, 10, 12,

I ri r ing lysine core (see, for exanple,
14’%&%%??’ %%’ 2'kagla.%;acz?iLQSS) JBC 263: 1719 and Nardel |i et

al . Op(idi29R) a\hlithmﬂ dhesirlivélﬁtﬂjn9élﬂlﬂl);loyiﬁgta;jBEM-g-likie pol}gpeptide will
eterm .a PEM 3-1i ke pql ypeptide can also be

m %Wﬁé@%ﬂé@d? -like gelypertide iy Tusshe 1 Rlposcefiangndegenous PEM-3-like
19PRkREr fof RRar)1 itfafitts] | 3. i

rIS5EAE e LMY Bl 8 RPDLCBUNABITS o oss o ucion

phepotype (1Ha skl Hoe exsininia seP HViehlike polypdreids enpyeeogrodicet e a cell in

term nus .desired rtion of. the reconmpi nant
i ISy POLLY o2y LIS RO B Y e
PEMUSIiQB FilPpeptile 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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by affinity chromatography using a Nl 2+ netal resin.

The purification | eader sequence can then be
wGaaseouuent | y renoved by treatnent with ent er ORCTTES®04/616865

provide the purified PEM 3-1ike polypeptide (e.qg.,

see Hochuli et al., (1987) J Chromat ography 411:177,

and t et PNAS USA 88:8972). . . .

Tec mg%ffé‘z g§&nnl§fgig'h%§fb%?gllr¥éé’8ﬁ8§pté%eo ?fm’ﬁ?{b%?“emcts with 2
virkls Gaptpreteiry, hhadjtiongl agbedimenia) PENVG3 DN Jo1A®PFEMSmay also, or

codi.ng for different polypeptide sequences iI's .
alirapt W yrdenation in ubigpidianéqs iniver: thiongletheiastivty ofcrchRAVE demain.

e 0 Yh tflershe: - étto ] ot i

1 g Fhr Aot B9 A5nfin BloRe ieBHAS byl tesliggs that are
agepgis opantagamisteofa REM-3like polypeptidef V3RiaahedifegnentdofasPEM-3-
. a opr.i ate | kal i.ne phosphat ase treatment to_avoid
ik RRLBFP 1y Doy AP RS TOS Do 8Ly, or, aliernatively, act to
preveddt ISA0NAKO tid8d HoR PV Rhing dr\f.egd'i‘trﬁcﬁg fuﬂcﬂoﬁ%s/ﬁ&e@xample, a

enbodi ment, thé fusion gene can~be synthesized
darking enstoninepre domain|nadi Irye auloorigene degabite effect.

gencip it Elpker e I Bniatteties T et R PPl one gy derived
frowh acfulldength rPEM-3-like GOIRESTERNt dalatell PePRIYE SpdPEENES the subject
t wo consecutive g)(g{ne fragments which can 5
Profgins &8 &5t 98faiged Panwoaseatme; polypentidas secombinantly i rodunsd from the

coRPURIRE 378 oA UGk, EPLGERGAL, 1 saion

fraSoasts A% chemickte sphthesizeRobsing pédhdrped kBowh eigeide art such as

i nvent | al.s es avaj ] abl e i sol ated and/ or
COIHGP‘F‘F}% 32%%1#3 {;?15 FPEW ngOPkOé tRAcyhepste stor gegiple gy one of
thel B}t i RSN &6 ' f i
SIS o 8¢ PSRN, A ik haqllyof 8RS epgy it o
ovdslapaafsibeifeagerentsi oh pteferaplyotieided dnto aovpelagriing) fiagmentsif exdesired

incl udi t he, protein. .Th resent invention al so .
tengflC AL bbb, Bind kG, B Yt GhesigRiopynihesis) and
tesfedl fof 1deaiifyOthPee HepBW Badrhdi®: PALIMPRRS | 8RS ionMN ‘éﬁhef'%r Foonists or

isolated from_ or otherw se substantially free of,
antagapésts phithe deranation of aspesife peotein icemplex gen mowsrgenttaily obe PEM-3-
'?ﬁ% ol i ein.or_a particular conpl ex
hkl C%E%%Igﬁte#esiﬁgl}% |%§C?(%@egte@%%slsa 15 enbodi ments, the

PEMt3s | dldcep@aiyp ephicdel thaeuanre ol RELAGIk=SRANRNEaes for such
that is at |east 60%identical to an am no_acid .
PUTRRRH &R gabanemedberpeaaii of Rrophylagtc sfiopqiponeiabilipy (4g., &5 vivo shelf
lifeSnd 4Bsistardc i i i i i
1 eenbod?lirgln.t S ?]p?%tgéi of éggé%‘t%?ﬁ lélgﬁ as g’n %g% ﬁlo%dlﬂaégi pgﬁ}%%udes, when
deségngd ém cetaiat at |least dbnd Bthvity OFothd BauraBQIeccRbig OOV #dprotein, are

congiég%?g%tgglgg%ﬁﬁ\fai&? 0/8f1- thg EW—gﬁ{kgt@o@l}i%%) & rc‘l%%%%lgg igmore detail
her&in. 1®ucH Zmodified polypeptides can be produced, for instance, by amino acid
substitution, deletion, or addition.

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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20 14, 16, 18, 20, 23, 26 and 27. Optionally, a method

of the invention enploying a PELl-3-1ike pol ypeptide
waowdos/oorske use of the PEM 3-1ike pol ypepti de POI/US2004/016865

function in place of an endogenous PEMWM 3-1i ke

pol ypepti de, for exanple by mtigating a partial or

ete PEM 3:1i ss of functjon phenqotype i

°°%S§Fn‘rf%‘“"%d?“tg§%ﬂ§b%l %Pt 3 MK oy gapie d?éolﬁgvalb@ctmty of the
respItR@UREIEC1B. @ﬁ@ﬂvﬁtr&é"reﬁﬁce‘ﬁﬁé&@aﬁqﬁ@s@ QU FHNE thl%? family of

protein has been reduced the I'ntroduce
ampp)pcady thatsarpdplmdpn ey wi¢ chamst @aetecaﬁy ehemtetl\apEno acids are can

be rdfv?#‘édt ih 8;# g eno% )gg ac déc An a%ag{ageng{ﬁarrﬁa QP,,E(%JéasH % s%rges grgimne

hisfidine] B noﬁpcﬂ&uei aRfine valifs! lbuélﬁ@ni%f)}%ﬁ&ﬁg @\fgllﬁeaphenylalamne
vi.ral vector, optional ] y an HV vect or .

medyering, {ypigphy) wh dhurnesessl palasert giwne,rrbmm sglutamine,
cy@elﬁﬁ%ﬁnév :tllrﬁ'g IH%&W}%BB% gﬁlﬁﬁ);l Ol?}ﬁ)%nt ' on :qgg%:sﬁg e sometimes

claﬁﬁﬁﬁﬁwhntlyasmmmﬂmlde amﬂﬁylnadlmﬁar fashiom|thearmibia¢rl iépertoire can
bfunctlonb;} q_U|t|nat|ﬁn|n part. through the
° PGS 25 (br acklipnesp utapgtes (3 hpsic 7 dysines argingae histidine, (3)

alipHavie Bt EQBink) A4hifs SvaMRE, Nedt$ne 'ﬁHléﬁéiﬂég Eﬁm&’ B?Qc&ﬁtgee Svit'@rine and

ar e 5 agoni sts or ant agonli StS of
thrm%epﬁm@lly \hﬂ @mp@d ampafatdg rmmtashphﬁtuahﬁh‘:bﬂqa () keromatic =

phe[}lg}%a{’fﬂ 1? orsme p%e}{n%gglt \a{ﬁepage{gm%gn zlp}nlflltel Xr?d (6) sulfur -

corftiving-= b%ﬁeﬂ@@hﬁﬁﬁ@ﬂfﬁdﬁﬁ& f(§één°fo@%5(§lﬁﬁfé‘ Bﬁ)cﬁélﬁlsﬁ'g A&, Ed. by L.
functions. For exanple, a truncated form | acking one

Strygr, MoHe E?@ﬁ@pr@nﬁ‘é—ip HE3E). aW@@thﬁh&nhangeglathe\mnmo faedtsequence of a

r t n t| elat
p"@ﬁ%{dgg |rﬁ§g{ﬁ%§ ypept %ﬁl '1"8%#%.&’ %rﬁa §¥ndgpefrﬂ ted %é’ niEgrsing the
ablP?EMthhb viedarp pojypeptidette prodint atreéshopePin dyk i FishSsiilar to the
t.he su Iect ot ei ns can he obtai ned by screening

wilg YRR It £O é‘@&ﬁ?ﬁ?s Rl Vg demree et f PEM-BHEe polypeptlde can be
assEREd eégo@&‘ gir JA8780 b 1d Qx?otﬂéfcécﬁg%ﬁg&% 4 %g%&% hA9PEM-3-like

such poiypeptides.”I'n a d|t|on
polypeptide oir IayO’nympﬂom mvdlvediin glmbmlammms Batgeptides inhehich more
art su ilfle|d solid phase f-Mc

thaf phe Fegizteftfnt RS TSR pleg candiinebe e Shive sha Bape

SUDTBi¢ tinRn@ibR I fkghez ARnR B 4 hﬂﬁd&oﬂgeﬁbﬁﬁﬂ 'SE[% Qf combma,tonal
fragments of desired |ength with no overlap

mutapieg i AESV-Jolikep pelvpertisky foi weeld dspgats of shé apmnmtgn as well as
{
tru%%a%%?@%ﬁt&tr econ‘gS grf?lyy é]‘%f ?Oghlgﬁ]ingfg{n%gé@?wgaé S/%qalgn%?quences

(e.g. dsdmaslogs) thatend ﬁﬁl&ttléﬂh@&ﬁblﬂﬂﬁ%ltdw Pﬁwamnpmf;@ywryntqﬁ T@B purpose
e

function ps ei t her ?onl sts or antagonists
of §eEFERHNE BiS &Pn@"?fﬁ'@? 1prarigs & 16; gPnegte Herkexagplerdiid-3-like protein
horS6188¢ #hich &h &t BEMRsr agonists or antagonist, or alternatively, which possess

novel 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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20 like protein conplex, such as by mcroinjection
assays. It is also possible to nodify the structure of

WO RiNbB0148ke pol ypeptides for such purposes asPCT/US2004/016865
enhanci ng therapeutic or prophylactic efficacy, or
stability(eg ear vivo shelf |ife and resistance

.ot eol i.C de radation in_ viv nmodi fi
poI eﬁ‘flf%légl ca&egéYeglﬁ%echtthP gél"ﬁ“ hhqvgégtfacsﬁ%lar half-lives

dragitickily Miffdredt hﬁaﬂ"tﬁ% lé[)ﬁ';aép)én@iﬁg Wild- @g IpPJtQIhOfFotr RRample, the altered
protein, are consi dered functi oha ui val ent's” of

protpia cRERE 3elldel?@§ prbblylpemsftabé@oﬁbmmi@tb pmtentytle dgetadation or other

o B PR LSRR B O e 5 e

po%e}&ﬁw dﬂ lﬁuarestFOSuch MRS, aridi thé Serfed a@ﬁé}ﬁ&icedé ﬁheﬁ% R&Ebe utilized
for exanpl e, that an isol ated repl acement of

to PG DI atEn euFle by rtrtingdns RE Leno Hbp areeine For instance,

u
a %ﬂlof'rhhlfa"l‘f ﬁ#ee% gﬁglrs] t Pﬂogg Qf’g?nglﬁ%sf lglo}o caﬁ?ﬂé&g aﬂf whén 8 part of an
indicible exp‘rasioyl syedemﬂ; eth dllowtighter corftiol ©f recmibMht PEM-3-like protein

2005/ 001485 S2004/ 16865 conservative mutatio
lev S ‘i‘“ﬂHBt]fh%%\‘?}g VGr SuchfhEeiF! W@W&f}r@gﬁh@awecombman)t nucleic

acidCbhdthicks, &dn B \Red f@@éﬁ%%&%f@hﬁ% Conservative

repl acements are those th p]ace wWthina famly
of Iaminpibar feshitm, lPIEM 3dﬂ<® preteat banologs bai be gembeated biyrtke present

ical l de C can dj
coftfiialer G abaafit BeE o Fnliolse hRhE gi5 fup abicia iitrre with the
abili®) otras b@nespbﬂcﬁh@wﬂdaw pofdeén toFuhdtihl di ne; (3)
nonpol ar = al ani ne, valine, |eucine, isoleucine,

pro ﬁefepli?ﬁ‘%m%iwﬁl chadémentrad thisomethed, theyasmiop tegis segudnces for a
t
polélﬁéttldeﬁrﬁtgﬁﬁl‘ggghﬁ@}n%% qm ggﬁr}}éﬁ' ?uie ﬁ%ﬁ c% ﬁefﬁ?ghgﬁoérgﬁpﬁethe highest

homolqummisahle a&ltbhta/popﬂﬁtﬁ)rﬁbﬁvaﬁum taemclude aﬁﬁrlethﬁl@le homologs
oi ntl as aromatic_amno acids. In sim|ar fashion

8% A{ F9TE EPEFISSe BRPBIPIOgS din tisesago Bpssies it (alyich differ due to
mu?é%icﬂ' CminB SRR LAy ap? %11 %os{t] ioh 0P AR a‘f gned, é/egh%\es are selected

argi ni ne histidine, atic =
to ateatsi mdeganatataest dfmmmhmmtomaﬂcde@mncese Ilsarpraﬁerred embodlment the
tFre ni{wﬁ with s e and repni ne oqtblonallaé/
congPiERREAT Dhish i RIS B MNAPS & SYHIRGAS bt of fepinencoding o
libfary M%Y}l'p%bﬁdﬁsn@lnch%a%hﬂﬁudé by Wa@tpg%m({rﬁbf MBiABar PEM-3-like
aspar agi ne, glutam ne; and (6) fur - containing =
SCOERYCE rainetanass 1B BTG, of( 83@@‘161;16 @dlggmmm‘t@es can be enzymatlcally

e R T ST e

sequenges nee enfpressibld ap ohdipidpili SlyFeptittsd, Sr ialteafivélg! ésoﬁl akt of larger
honol og can E(g readlly determ ned by assessing the
fus%‘il?rPWSéth’ nhags disklayel ypept i de to produce a

r eSPRGS S f b whidhs
i T g B ads bEAiGARO KBRS bEDYBH Bobldfoes gan be gpnerated
from PHEvESweratk @hgomyctueptle dequeace. b€hemical 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 is to provide, in one mixture, all of the sequences encoding the desired set of
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assessed, e.g., for their ability to bind to another
pol ypeptide, e.g., another PEla/1l-3-like polypeptide
wo@eooanot4Ber protein involved in viral maturatiPET/US2004/016865
Pol ypeptides in which nore 20 than one repl acenent
has taken place can readily be test ed in the sane
on r [ t at.es
polBRRCP M P Re by " Thi v Taf R TP DB dbtes s wen

knBEMiB the ke (g ﬁopenmﬁlegmmgysg 4198§)S’D&€dhéd1©ﬁ 30T® Ttakura et al,
as truncation nutants, and is

(1953Y 5ottt PSR, pc+ dishiryalang purent. Macmqlmes ed. AG

u e. I
AR SERE ks g PTIOS): 108l ] YIS R, . Biochem
53828 péakurg o Ladh (a:mbusmmsls 10565 dtd etsali s(19®3)gN|uereax Acid Res.

11'f42{7) g ag;ptltzﬁwq%é 3yes QEN fn t en ﬁﬂgage%qu evolutlon ofa other proteins
(s8] toRTeRAhpIMERYott M1cfclag}|@>?%%fe§ce DY 846 9@6 INGPeft§ St gﬂ (1992) PNAS

t oget her. Conbi nat ori y-derived honol’ogs can
USge $812422-d43ki Ravlinhat al. ,a(1§9®)e8(:1|en® Pt eddyA06e [Gavirtaeett ., (1990)

PR ST RS Bl o BeBRbIRED o B 198,346, and

5,006/335y.ucts, can be used in gene therapy 30 protocols.
48 WO 2005/ 001485 PCT/ US2004/ 016865 Li kew se,
mut Ageresvelycaihgi Jerms f ngtsasaetiogemwhiec miikgsde to generate a
coﬁlﬁﬁlﬁﬁ'ﬁg lib? gt Exdn QSPM Blnb¥a g (f)(ttﬁr Ep{HSE Ql?cﬂantagomst
e correspondi ng w t ype p e n.
forals) enwede gﬁnﬂtamdnamhlsobﬂaed ﬁbdeadd)rmytﬂi}emrﬁcﬁ’ﬁﬁg sikial) €orogxample,

RGP BBt L R S5 B G gasestsm
;Q{glk%w @@94)flaB§d1V@§én9 @691‘3095‘%05’&'%&1& L8, ?19@9} G@S@B’ﬂﬁw 118;

nterest’. Such honol ogs, e genes whith encode
Grodheng etaln (H293)tRuri F.ciocham. a21t83597F1EM Nagashemprednk) (1993) J. Biol.

| ev lgting th aIf-i of the pr L. I
Chpfit pah s BO% Faotian o, ine (oY) gpPenianSlt R[5, ana
Cubhinghdrendt &I, 001989 8Licid eangoandosHhen Rafer Rbhnffs mutagenesis

i nduci bl e expressi on system can al | ow tighter control

(Gestinges @bl PRRNY irgdemy 393:638664); diretvn et lo(E9% \MthCﬁU Biad. 12:2644-
26%%%&% P\ egl9§f50§01%8ta2§?.§§ g)d %g tﬁ.@a{tmh%ﬂt? %mg |Q\gfgyers et al.,
(1986) SﬁE@cetZ.‘b@f(ﬂBy BRI et rendsis @icthgd vral f QISJBBPMethod Cell Mol Biol

PEM 3- | ke protei n honpbl ogs can be generated by
“5%2%’ by E%Wﬁmn’g‘f‘@gmmaﬁ’ﬁf%%an%tm%tgg%lﬁ%g%ﬁ. &filer et al,,

(199@) %!'@ﬁorﬁ bsurs@'iﬁgaalsﬁaltc? dieﬁ&serésﬁiﬁpwsg fbalaggnﬁ 'ﬁarw NY; and

t he correspondi ng wi type protein to i on.
Gr@m@ep‘r ebe(ito&t) Sa‘a’@gb&dn rMnl Badl T:52-84)relllwdar deimumg‘mmbagenesm
cid.sequences for. ul at i n of P
pafifipey Ao o oot ROG sty SiAthPa b piomgyine truncated

(bibdrgivB) BRESbf PEM-3-like polypeptides.

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

50



10

15

20

25

30

honol ogy possi bl e. Such a popul ation of variants can
i ncl ude, for exanple, honologs fromone or nore
w@p@siergs or honol ogs fromthe sane speci es bupCTIEIN4/016865
differ due to nutation. Am no acids which appear at
each position of the aligned sequences are sel ected
cre te a degenerate set of conbi natorial sequences.

combialoriaf wERET BB e, hokado 0 186 T HiGshY aabd tcohniques for
screbiiRg ?&[r% > Céieoﬁﬂfgllf&et??%ml ised c | g?gﬁ%l?s%k?é%tg %Ephcable

genes oding a rary o pol ype
expriessidnckstas, ttaea&)rrnmgmppmpuatea:[ellpwﬁth ¢ skulBREdAiBrary &fvectors, and
tance é re of

e Y e B RGBS o i o 1 Wiy AEEomh o6 & desired

actl\ﬁ@fﬁc&@diéher@!?aﬁ%l%%ﬁ@ isbRtioh BP {HAGRBRS eALRirfeihe Yene whose product
potential PEM 3-1iKe nucl eoti de sequences are

was deiseted Hashef the 111m1iaw@| ashyisisyihed thielbas are @menable to high through-

put %lléhgsrlpa n\égés% dscre%{elg%ge l art% S gﬂf ggp&lﬁf}fteag eﬁé;% Heated by

combimiatifial im&talgblﬁ]afsﬁrwc}quuﬁ@t ential honol ogs can be
generated from a degenerate ol igonucl eotide sequence.
Chénre dllusipyn ewbadipenhotia felsening asyggneandidaip eomiinaigrial gene

procf‘ﬂ@ts ok ©F dub) dat t{l}’ﬁ’st 94 eép?ay ¢ ezyé]&{}ﬁ%é 584 ce8 virus, and

e synthetic genes t
the abplpy@;ﬁ padicelag el ofrmralepqmelssstocmnd TBREMArlikegolygieptide is detected

in » SpatFiHe} FOF Totics ddihemet PERE Bfke g aing fuths dangdinto th
gené)for ﬁ%%e%ﬁ%ﬁﬁgéﬁﬁﬁelﬁqﬁ{ p@%ﬁlﬁl %ﬁ?@gné?%tt %‘Tt,,' WO 88/06630;

ke sequences. The synthesis egener at e
Fucl@l gt gb;(d@?la)cﬁlpﬂéshmﬁow [1370<hm/n anchGowerdeat tal. ( 982X BIBS 18:136-

a0 AT oD R AR e R B 354 b Hirescnty

labefod MR $ecul¥B G0 bRy | BS PEN'I—3-ﬁEe P Pephde, AP k8Jrd it potentially
El sevi er pp273-289; ltakura et al., (1984) Annu. Rev.

funcBppal hepolagss Falip Fan joe anawally eltspaﬂrted ang 9@4yate§cmmse fluorescence

mwr%%%g%,g?x? g'lugftht% ﬁxhﬁholo%% oﬁ’ ﬁl]@e DU gfngiiﬁdgﬁ%}%xggf by tahﬂuorescence-

zwﬂmﬂmbxﬂedﬂeyolutlon of other protelns (see, for
npl e, Scaqtt e 90) Sci ence 249: 386- 390;
@éﬁtﬂ@iaétfa on, t%‘%@@% i caru 2\ eBpressed asoy Rasiomppfptsip on the

I 4
W&‘%te90’33)V”‘aq v usitﬁd é[?fﬂ&%l??%s&at%ggﬂmﬁ%@%‘@% £ AP Ygreian pepride

sequiloss @;12@3@@@@56(5 o 98s Suriceanfdinfebfolt, AEe8lEycby conferring two

S BRS Hun R BT 6 s o v
hlgh%ﬁﬁéﬁtﬁtloﬂfwlgtge ink@IbBOSDHINGS chl BE BeregRAli 4 ondMithe. Second, since

ant agoni st forns) can be generated and isol at ed from’
cachgnfachpus ghapy displepethie sgmbaiatngial gene nesrdueppr its surface, if a particular

phage is recovered from an affinity matrix in low yield, the phage can be amplified by
another round of infection. The group of almost identical E. coli filamentous phages M13,
fd, and f1 are most often used in phage display libraries, as either of the phage gl 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
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al ani ne scanni ng nut agenesis and the like (Ruf et al.,
(1994) Biochem stry 33:1565-1572; 15 Wang et al .,
W@ 1®94)1485 Bi ol . Chem 269: 3095-3099; Balint ePCHIS2004/016865
(1993) Gene 137:109-118; G odberg et al., (1993) Eur.
Bi ochem 218:597-601; Nagashima et al., (1993) J.

o B RSO S 2B, iy oI 600716010,

Griffk88&) al S@l@lsy ENEA T108725.085)Cladkéoh eNKIE (19T NHtig 352:624-628;
nmut agenesi s Qustin et al 993) Vi rol ogy

and Rygba58 2BA099BENAS BiSAc89: 445(71%@ Mol . Cell Biol.

4 6 t :

12y SRR L S0l o B S popepies

emﬁl%%ihg%;eﬁl S[o r’:EegﬂivGﬂii’c)n tobgerﬁﬁﬁa mitmgesne% Spc(plndelmg neh-peptide
a Met ho 1M ol

agepignwieh At Aeineinaic bining of thaa ﬁ@ﬁ%@&gptemfpégeﬁsg?%lular partner.

Suc tlﬁutaééﬂl% e gﬁesaajs describe@ 2BovR, %1@5? 2SR rdddxin system, are also

act e tics, CSHL Press Spring Harbor,
partﬁbﬂlaﬂsgn aisefﬁ?( é@nmappnng ahe ,defet@dbntsSof at B@Nb%—llikn pabypeptidé which

. LI nke .scanni ng nut esi ul ar
pariGibage dp BRI TaBRCTatg Y AVEN T B sERnbE hirfigdot Broteins
inv$196d irfeinslihatinalod i BeloBckr. (10 idaatte/ ee E@idaBredidues of a PEM-3-

PEM 3-1i ke pol ypeptides. A w de range of techniques

likeepadynemtidn whicht dre 1rm01veﬂ dn mpdeculanirerpgpidin of ecubytate potein can be
conbi |

det?rp'ldl}] %1 alt%:gla er; o -@@lﬂ? na&%ig?e%‘ﬂ?é d%@:ggﬂﬁoﬁﬂgm which

bind itBrtBe isabstfald pgRea, aﬁcptﬂ»yclhmbitmgl PEMR3dike tidhdingr apeot inhibit its
Such_ techni ques 30 wi II be general |y adaptable for
biologisphacitiitye Y gmployiige fRftampley seannEg r@%ﬁ%&?ﬂ&ﬁléao ByRP; the amino

aci® Qe ORP4 %ﬁ%%\h?ecﬁfvﬂﬁégﬁ%/ Q'Flﬁﬁ(ié:i'e _11 QLD Qﬁﬁcﬁﬁ%/ to another

mut agenesi s e nost w del

polussptidé,.epdptidogménetico compamde wam el @ngmte@ewhldhl inimici these residues
' ene .l br

. typically, conpri.ses cloning the

invi it i g b gD ettt BiRgs Aptings of fudh residues can

be SdHtAEH bﬁﬁg b&?ﬂohﬁzéﬁlﬁé‘(é(heseéﬁéikﬁﬂ B0t d1D iR PYptAfes: Chemistry and
vectors, expr essi hg t he corrbl nat ori al genes under

Biotegydl GRoMQrshacll whii ESCEOM Eublishar: dicidendNsihedends, bA3).azepine (e.g.,
f itate el ely eas h o)
Seeeﬁ’c’:@&]laﬁget %ie e%g!u\}i(ﬁo glt@’u ’E% %mI%g%%gie%th %%ﬁ 4o SCOM

PulilfBert Mei@hrﬁbﬂhﬁﬁaﬂ%SM) C@.@@lﬁhﬁé@%aﬁﬂr&@lﬂcﬁfrﬁnﬁg&m{/@ et al., in
to high through@ gut anal )iil S as necessarépto Scr

Peritidegje Uhamisdns 2 Hioleaterdtfe SB4thelc &4 cHREPRH %&bhgher Leiden,
Ne@?ﬂ%@@?%%%%et%%ﬁ&%@%?Eé)fi&]géb@lﬁbg sbleadl, ; (1986) . Med. Chem.

screeni ng assa
29: Q%;ohndamwmsomt ab; mrPaplidere ideructhfe mncbﬂumnt@nc(f’mmnalmgs of the 9th

the s roteins.are_displ ayed, on t S cg  of .
e B B LS Ly Y5LECE 8h fept
corgée pg%%ag gf b1 11985)t Pethihbstor 1RBEM63647; kRd Batoy@ed! i(19886) I 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
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in a "panning assay". For instance, a library of

PEM 3-1i ke variants can be cloned into the gene for a
waensaecesienbr ane protein of a bacterial cell PCHUS®N4/016865

et al.,, WD 88/06630; Fuchs et al., (1991)

Bi o/ Technol ogy 9:1370-1371; and Goward et al., (1992)

gg?gg%ﬁa}gﬁe&t f]tﬁg n’vel?trbql ﬁerllt%msﬁé lﬂg {‘lgocflyusilgaﬁgﬁif}e%tﬂfe with a

PEMaBéike polyplepiidd. eFoM‘Hxﬁﬂﬁpr byl asihf émbavbgensidétived from a PEM-3-like
poI ypeptide, to score for potentiall functi onal

&g §-8-CRased %ﬂaﬁhebeDWs sefueyossn Spepraeingnti-peptide antisera or
t e
moﬁ cgé’ﬁnagrag b Ogsiéag?be{ lkl @fﬁ%ﬁperwm&é&é e %‘og%&gx;lﬁ\fg, Afitibodies:
A thmateacMmeal et thyvHbdew eatl | Lane r(Cretd Sp@fing flashori Bress: 1988)). A
fash h lib d a f
g i & HESESs 8 RRET JF FOpOi i DR TNGT e Wighyan Tiogeic
forlN&f BRCFoptidd (6.8S o PERIBRNLE %1}@)@@9& Y &h @Migdn?e flaffent which is
peptide “"sequences can be expressed on the surface of
capableeef icbioding hay antibdvyr EdSyOIISanOer‘d ifwgont \pwotei gmdrescn‘dmd above).
enef i Fi.rst, .since these
TedFits 657 sa T tRRR a5 el BRI 3R pPi RBRMEGcbrfugation to

carligfs@g oiiieshnifuePRal) &né@A ib theSlt, €AA SfnAho Sdtke HdrtiBa of a PEM-3-
Second,  since 25 each infectious phage displays the

likg, pRbipRBtids can b§esdmipistsacic in dhe ipresenger ph@djuvant. o The progress of

BB Sy AR TSP SRR b s

Standard(EIdSAi of ethtt tmmunddassays caip befusad ikt the dmniuinogén &s antigen to

li fi t h ML3 dfl | S
i R e B e R
imifosBEage (6 hhug%&u&aétéﬂmnaﬁﬁ@bf A PR AR %wt%%ﬁetfeeslf § Gnammal,

gene ate fusion I‘Ot eins W thout disr Uptl n
e.gu Ianmgmmced@elirpmmgﬁ aprotefin seh dorth maﬂnypneerﬂﬁ(LDb NOSadnéys 6,64 10, 12,

l.,oP i cation WO 90/02909; Garrard et 51 WO
1436053, ﬁ%@%ﬁ&%e}uszoom 016865 al., PCT publication WO
92/ RPERDembBdilene an@bodies(ak9 9@acifl i ORINGhRain or a KH domain,

267: 16007-16010; Giffiths et al., (1993) EI\/BOJ
andy preforgblysthe dyraginse rpaétt ofe. PENtDdky moknepiéde. In a more specific

emg%ﬁﬁl%éé tliggm]?jiﬁng : nven L1i11%| ac'd gélqgl%%\/el delt\%?lyﬁ'ﬁany of SEQ ID

NO&dud;tG anl@fizt ha 15005, 201 Z?EMoa 7I71 K:eamhqtr@ﬁmbdﬁ&ﬁm the antibodies
npl oyed i.n aspects of t he i pvention to gener
aferﬁlﬁ‘é‘ff}oé%acuﬁe &’m PR TR C GO - fﬁ’é’ﬁbl gd’eam%"@eqﬁi SeqRpREfhat is at

lea@'S0 /ﬁl?deﬁtl&#i 9l 244 Qéhu@flc ;%eseﬁﬂfrﬁ‘lelﬁts PH XGL, W6, 3, 10,
anot her cel l'ul'ar partner. mut agen|c echni qués’
12,44, desld; 126,92:15 2bond/or 25 medtlheramhotlenm anenltdoqdw isigmengreactive
also parti cg.l arly useful for

wit gt opr RO S aaian g 2ot SealaRR AL if, 85y 90%, 95%, 08%,

99R till GitRA S ahPnBACLAH BeqieRdctisiiet RiRNASHEPIS NOY Q| ¥edl 8, 10, 12,
in, for exanple, binding of proteins
14, 16, 18, 20, 23, 26 and/or 27.

Following immunization of an animal with an antigenic 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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10 involved in viral maturation to each other. To

illustrate, the critical residues of a PEM3- Iike
w@eioppersi de whi ch are invol ved in nol ecul ar PCT/US2004/016865

recognition of a substrate protein can be determ ned

and used to generate PEM 3-1i ke pol ypepti de-derived

i '- hi\nd t.0 trate protein
WHS} | ncﬁ?g &%ﬁé%%te?) e bgl W%%Hqioé? ap g Zk‘?fitahlmal and
fusetlsby btzmidadi sarhatiC ickN i fuyion Byroestiurédy initlh, ith@brt@P|c8lls such as
anni mut, a enesis to map_ the am no 15 acid residues
myg o P@%ﬁg Yiglg dypadempe pellsg esumut@ﬂnmws i2rp/ el &gown in the art, and
di 0 [
el 00 B0 P o elo SR, QABLATTIATERDEL by, gher nd
Miisteind (1 85 )i Matimien2is G 99542!87) it]IEShLEIMIEB cald hylitycﬂfmd tyszlaﬁqlfe (Kozbar et

o DB FuABBRES Bl F e Y52 APy RS EERRE o procce
h t | S

A LS, G 40 00 o i o

Th@@plg AlD ReeLisf fiman mt 37-96).i n Hptidaes: cellsenist by screened
i.0l.0 Publ i.sher :

ﬁ“ﬂm o PR By s PEOREY g V1t mpmmalion

PEM Bgﬂce(lﬁaypepﬁdeebf ik preskit inVeiibh das mdﬁ'@@]éhﬂtdrﬁibédigs 1solated from
Bi ol ogy, G R Marshall ed ESCOM Publ i sher: Leid

a CuiVIRCSOmpEENE spol gybridamaceist i ene cpbeditspetti- “essan PEM-3-like

R et reacl R M frordf ped e e G/ eid Pl sEQ

NOPrio8 e di, Agel, @8, 151@79119;122524%‘9151 can Pepti de Synp03| um
Pi erce Chem kl and, IL 1985) ,
di p[erﬁ?l el al%f@)Péx ap Né%?g ergin igjinten eﬁg@sl}w}vé% ffraa@smé fthereof which

are'-a%c; s;%@fﬁéﬁy re%@ﬁivesﬁftﬁ’ ofid oPt)he’su 3%9(8@1\%3 ﬁﬁ@ @?émdes Antibodies

Perkin Trans 1:1231), and an - noa
carpbe fragmegsd ugng cbmwnﬁprm[b teghniRess ardothenfingh2its 4dr8enednfdr utility in

e g AR BRI SRR B G, R g
ca@gg gét%g é@ g“é E’%%%@Q%égg t%ﬁj%gs;lﬁn %ﬂg%sﬁﬁlggﬂabg fr%h?ent can be

y ‘speci

treé‘,t@@?(; fe\dﬁcé’\ﬁl'éﬁﬁae Bﬁﬁ/ﬁe% “th 'p!(‘c?dueg Y SRS, "I'?E aﬁ%l%ﬁ@rl dt'the present

by using immunogens derived from a PEM 3
invgaligmdpt fudber éntgndedbims éuclade thispeciDA Sm?tpudmmssand chimeric and

{. nt.i-
DB Ba Ao hae R S HBE Rip pobBEaItE aBeredrtgy ot lesc
on@EBRDtegion 6Kt thb @diigsty. SnAriRRed 8i@b¥inlaRy ie &ﬁbodﬁ&s the antibody
Har|l ow and Lane (Cold Spring Harbor Press: 1988)). A

furthgrrRemprises ehlabd a@h@dgbereta drebleio tesr datebtst e-gathe iRbel can be a
n f pepti de
O AL PO TINOREAL et B8 B, PP
f r agmerREMAS-Like stibodizp abi Be afed;lelg) foi MEnitst REMI30WEY polypeptide

levcral(gsl ogns ?ﬁleldurﬁ {)gr?llclcl)lgrl}e rtlcl)et: %Irer;el?cse gfe %]%{\/fl[ g?ﬁlcea;?rotelrz 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



10

15

20

25

30

Techni ques for conferring inmunogenicity on a protein

or peptide include conjugation to 10 carriers or other
wo ewboigses wel | known in the art. An i nmunogePCTUS2004/016865

portion of a PEM 3- |ike pol ypeptide can be

adrri nistered in the presence of adjuvant. The progress

|rmun|zt|o can be b det
collgind O AER PSP AP A S0 e PRt A ST PEM:-
like 251(3?:@ AT BS RRUSUrbRTh PRaritEPaf Yinkdle HRs bmoﬁﬁl’exaﬁple cells

n to ~ assess the |evels of antibodies. In a
and/prnﬂmdnlgd‘luedr‘mudl asantbloodisemplej ect anti bodi es are 15

L%ﬁ}qe %ﬁ}l)lﬁjcl 101, 8%?1%](553%?? Alﬁﬁéﬂ%@rdr@s%?%e prg%ﬁlf‘mvenUOn is in the

1mnﬁ§15%rg[8a[‘ @&‘é@mﬁ% of dDIOA Eliitarsedt cdmdtriidied fin aaﬂyre@sﬁoﬁEQ:th such as
10, 12, 14, 16, 18, 20, 23, 26
St RBI18135, GtP, i IR Mpssemcr Hbuaries obihis (P diaFing cpding sequences

PEgl 8 proteins. F
insiisha {8 Eordef ol BB bricn B0 gt/ protens. For
inst&REL igf1i10willABouds gokiiowe ploteitsvehabo rmiimo tesmpm consosft oéﬁ-galactosmase

am no acid sequence set forth in, a

amigo agid gequepces pnd osq@arbpgy t@gmn? on%t BF %-forellgﬁ polypeptlde
Ant%'%ﬁqch%é] itcpaP Q¢ ITBRh-301R ﬁﬁgﬁéﬁﬁqé e8.g., aftRerl mmggseaf: tal yticular

e or nore prot el ns avi ng an am no aci
proteroresther fianalbgs Fomtthe kame speBl%s ¢anethen beeteeed wvidingniiodies, as,

for g&rgplg,e %gc%gl%eq%g’ceilg osezgl teréghfﬂaggllzogﬂ 61%8 N%?la%?s ]’tl ﬁn ﬁrpropnate

antiSPENIH -TRE bitibiesa NP o dapYpliage idETadRAr ALY UssaP Tanithdn beésolated
or nore proteins having an am no acid sequence tha

fror85h¢ ing@ved Plsty, BB, the posssrne Af R Hke hemalqehrambs é?f?caed and
t fort 9 fro
g HSRES 33 o] S5 o S5 LR, Rl S W) o

humhdRUNi zati on of an animal with an anti genic
preparation of a PEM 3- |ike pol ypepti de,
anti-PEM 3-1i ke antisera can be obtained and, if

d i | ! d
SShb BiocD @Y Eh %hﬁ@febﬁde%dro ucetlﬁéﬁg ; %dﬁff) i es

antTlhmduGESoude&ﬁ ANGINA OREY mqnms RETheJBREOUIID 1BSAE: used as query

oSS o SRR SE ORI P 1, T

dat%a@&d ghig %@ﬁé&lfﬁ%ﬁtlﬁé@é@%{ﬁb%&ﬂ%ﬁ&@% tHat can be searched for
nmortal i zi ng s such as nyeloma cells to .yield

reghmb roif hormenlagyl (Issmlamr)msawﬁmﬁae shaghestande [fo1Hai Loraly ignment
Se%@t’rﬁﬂ@%&“f@ rsé‘d ﬁg P %/f Ig‘gv el o pedzixdq%)f{f?{eskﬂg{% Feet al (1990) J Mol

Bidvbli $:46310).(1975) I\Iature 256 495-497), the hunan B

cell hybridoma techniq Kozbar et 1983).

I nnﬁmsa?gyroﬂgg%ya 1gpme;ngs) ﬁ@ npcleqislo. mﬂom id sequences to
detel%% HQ 's&iﬁ%n&eosﬁﬁlgﬂﬂﬁ €Because of the local nature of the alignments, BLAST is

especially useful in determining exact matches or in identifying homologs which may be of

=2

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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human nonocl onal anti bodies (Cole et al., (1985)
Monocl onal Anti bodi es and Cancer Therapy, Al an R

WO @S/ 0048E. pp. 77-96). Hybridoma cells can bePGDUE®NE6865
i mmunochem cal ly for production of antibodies
specifically reactive wwth a mammal i an 10 PEM 3-1i ke

pS BRI 5y ROt 810 0, PTG . s

haxhaylbﬁgtﬁ@ oRatCleddt 319 nudleotidesaiil i mBRtthan 2%hmeEkd bases (where N is
3-like antibodies specifically react with the

recBPd@Eléﬁ‘theréH@bée@ yoDhucl ei ¢ acid having SEQ ID NOS:
$he ﬁ rdath, Jsji etatiRd in-Karlth® d%a?lt gré‘l @59 %Fo §t Acad Sci

termant| as use erelnlsm Acrude
90:588yE and mbmpenatedvxmre]ln byt Feference) searcﬂpecmzitchml batween a query

reactive one of the sybject PEM 3-]1i
SeIERE AN eEbhsR AT BBeR 48 cALENS te FE HiBHAeEicR §f any matches

foun@NY%AN tth ARAdrt tRGN Midib GSaBid WhRh ReReReSusH 5@1@&@&' thi@Ehold of
ut|I|ty in the 'same manner as described above for

significhrcea Mr¢foral]yethe thresholshda seslae 1 026 dbx) Ricteotigessamid $-1% fom peptides.
be generated by treating anti body with pepsin. The
resulting F(ab)2 fragnent can be treated to reduce

7. di sUtdnkgidAhESaddOUsHs TheRef Fab fragments. The
anti body of the present 20 invention is further

i ntended to include bISpeCIfIC i ngl e-chaj n, and
Anpilenaspret of fee INSTHIORI S op BPRsEEiE 80 apipalsvhighegpress a

het@ro?d:éghg’ PEMS. flfkgl hE %I‘éf%@lat?ﬂp n?‘%flkEMaf; ik n‘g&g of %epresent

CDRTegion o erred e
invetteorg atd/bodhieh havmhadamimobbd'gh copws ohite endasgmossaBEM-3 hke genes

sy igaL S ARe oL USR5k PR of hekiirils dipraingy, e

inve RO AR res AN 2 HRal Yo RN Y Wﬁalqgfeﬁsﬁ% Ofn)one2mbodiment, the transgenic
Anti-PEM 3-1ike anti bodies can be used, e.g., to

nornfbwnalmanmalmsalmmnpi@uylpm inguse, tagwreblit, ignatasheep, dog, cat, cow, or

non- ﬁrlill {tlé? ggl ar lbﬁgxﬁ;&p éﬁr %73 %gjéggolsggf % ﬁ%mh an animal

ma%etsfﬂ@éptﬁbfle Rﬂi&lfé‘cﬁbﬁl vidihten @616 Vﬁ'uSe@fI%ﬁ’blﬂdfn\Ms tfid RNV ViiSs such as
such as an RNA virus, or _all ow n%ﬂgeterm nati on of

variqys riagbdpeizesgs.dentiyinseresnd flosirvsent ¥ gi Aesqrdipglyasich a transgenic
The T Lod
ey SHO~ st R ot st B B PRERS on o e grosea oy

suchotmkesz &)\ ltameatavelyo madhl ay, antooal tchie be ededislse d bakie & introduce one or

ar le. Vi raI artl cles may be 54 WO 2005/001485
mog"(ﬂ‘}‘ 5, g GTeple téadl%ﬁ‘%c %rg@ay@ar Y mopfiigle human genes

invB[23 %nﬁﬁ'e&lfon@a%a/w 1thdi@ viReY BEBIhEARN ARt £ VIR trdid viruses
- li ke polypeptide may be nmeasured in a variety

mefde émmr@sqswpels%ﬂﬁh @ﬁler RNA @x@mimlud@ éilmsruﬁemmb @s Ehola
bodj Anot
virdi bt St e S i Pam Rl SRR et EH T apsgonic anima

map besid susteRibld tortettinvital 1h&ct10n 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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5 i munol ogi cal screening of cDNA |ibraries

constructed in expression vectors such as gtl 1,
w@ei08/0@as5s ZAP, and ORF8. Messenger |ibraries oPCT/OER04/016865

type, having codi ng sequences inserted in the correct

readi ng frame and orientation, can produce fusi on

Cygf;iﬁ) {1‘?' ED34 F(?(ERS 3 anc@%@%@ ]Ig&si]'lugtpg %?mgn t'he additional

el s~ vwhose am

huh3dn gahspehORiadRae inveiieddn adisdass @8 UeMiiesn fatlis\whpsRted with AIDS

car boxy term ni consist of a forej ol ypeptide. 10
(e. anhyReEiRnon ftapepiesssasoms, Fachexda) qiged %g%{l)% apjfrjajmay be gn useful

r [

enile Bfod8 of PR Sy nfBficn, b ang BB ftefle Y8 kmeny

with antibodies, as, for exan‘pl e, reacting

ni t r&mﬁhetrwlspm:éof ﬂlbtpmssntlimfmédn tomerrisnfansgenit qmllmalesvhlch are

Wi th .t riate PEM 3-1i ke ant.j.bod
ooyt G B BohRieD ol cane #using Ah he e cBnvention and

hichQirafefbly fhQUBhidpEohdf ei e's Rhake
e (o Pogs cdn be g e R Foneor
mofe egtisdn Heeranimpli faPEM-2dike transpeneeaneansodesthe avildstype form of the

b DR AR AP BRSO e ey

be dewdlablettb @Qpre&f tha Atted]@ou s PERNS-ike @ansdent BenditiotRUly s@h that
may be used as que 20 sequences agai nst dat abases
citlgr de ta@mgéﬁ%l@vela&y@é’bﬁ dike gepeREessiidapbgaeguiatedr Naigh
L
cofl AHRSRCARN Ak e RISl o S8R 0 SRR BV i
requoeprakgyyotisipaoteims td by simsltagpold &pressedincdrdatta Iﬁaiﬁhthtarexpressmn
Search Tool t schul

of &‘%3;@%5[ oﬁ%ar’éi%%ﬁn ngéer@@erygv@@nowst @éf—{@# cor@Sp_orgitlngaiirans activating
prokABR8L protdRl areBiin id 1PS AXB-NOM, 83388BLAST produces

al i gnrrent s of both nucleotide and am no acid sequences

to determ ne sequence simlarity. Because of the

| dlaovent tansswiic emenal ¢gihitng stusl_spmﬁq: Sxpresjit bapl bey generated,
forue%grfni%i byl V\I?‘}S%ﬁ% 'Qt{]ss% speg?i% n?at& oefl IJEIC%! g§ i 2 ange% into the

og ’oac erfa

traﬂﬁgléﬁé yBbi exdnayle, fmb endapegals FEMrJ} dhé Eem:r proiidter@r fheportlon thereof
gorithms _such as the one described in Smth, R F.

cavah@replacrzd withi anathen pymotesapd/er pulARgFnesr ifgMys: e Hgloney murine

erence, can be used
161%2113%%' %ﬁrsﬂm&?rﬁﬁiﬁy&%%%%gnce 55 WD 2005/ 001485

PCT/ US2004/ 016865 patterns and secondary structure
gap Apermikiy elys norAburdars trhusgeuic ianinmdls shah pplsi @airdsse IV transgenes in

1 h h f at | t 4 id
eGSR BF gt od g e B s as Tt 6 s TR ba Prd cume)
pronddtBe thel ftarbRamént prateidl(NF)L) promoter, the gonadotropin-releasing 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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The BLAST approach, as detailed in Karlin and Altschul
(1993; Proc Nat Acad Sci 5 90:5873-7) and
w0 ponpasat ed herein by reference, searches naRPCIES2004/016865
bet ween a query sequence and a database sequence, to
eval uate the statistical ni ficance of any matches
T cells apélﬁ]&ell%rmh?roﬂssa% éPQleiFnPVHN%% arqritciia@ewnndhe et s §-8-»

h 56! reshold of significance.
R'Jaems‘%’? g?lgﬁ%% tlﬁgé f‘%ggshol dis set at 10-25 for
nucleotldes and 3-15 for peptides. 10 7. Transgenic
Nanihwaias tmmdgdﬂﬁe&ﬂﬁhbrmfairﬁng)m émdmﬁqi@ ®EMp8-likkdransgene can

be gener!%tﬁ% slglgllgqadtf %geg%xfaéé}&?é] Srg%?ﬁ gr: g ?Engt nonae?rll graolmsoter Ingch

are well-RAGHE e tHel . IPEML3NIERAME, ?ex teé§of @Ekﬁﬂﬁfx teNgitiRfc@SE Mhese
i nvention, and/or which ad one or both copies of

animals b}h@dr@wméxgdgéh@ml ] |cn@pg@xrdewh1chu lgdupps gene gxpaassiondee.,

oy Bl S i O BB £
transcnptﬁ@ﬁal \aicﬁﬁdtoﬂ UIUSCIBaQ _nNo | B, 6641368? rf@@tdd memg 5,1 197t toaBsRedhiagd
human_ani mal s a npuse, rat,

Gossen apcéyﬁ 1R at. i 5,0 0788 ﬂssugbgﬂ %ZQtl 991;;9,@311]51;41 etgbh- human

primte. Wthout being bound to theory, it is proposed
If R@heral PR Rhal AR0S B BSERRLLD! %éhe!reﬂi‘n Cfrlu%@emc

with enve op viruses, retroid virus an us such
animals mmg\nacorpumtqdhatbdbmr g@m atlleast dnd trarsgene, sabetting at least one

i ruses SUC, ns
founder {giyn e, POL DR 36 She ey it el B RPERAE et e
line of tRASPHRSHBALS Havihe SRS SE16ctE6R U REERY incdHsRat¥d it @Beir genome.
Al ternatively, such an animal can be useful as a Dbasis

tAnimedy fuebiining eggs orpihes myclesiedivaliafe-2.r embiyeniestem gells)
I
for genefiEkEnBebi AORRATLE, A0 aed ROI AR b el Wl fer wh
as Charl@rRiothEsboRityiss (Wid@kgtdne Ma3k.)l ’F/aicbm%QS}ermmé\uﬂe\T Y.), Harlan
|en i ryses such as H'V. O her RNA viruses include
Sprague Pp %V(P@é%?%%ﬁlda)s Ebola 25 virus. As a result of the
i ntroduction of nmultiple human transgenes, the

Eiggs"‘ébﬁﬂl?é“ bbtaidBll Tm sHBBILREANR, SUS %9Fﬁdsﬁﬂn§ fidin Ql’x‘%r bkt o

Viral infection and therefore provide an useful ani nal
using techmidués descrahaddy U.Hekas. Nwia%ﬂ T2eigsuediFebl o 1290 te Hemment and

i ' t.r an | C [
raog: SRR B ORI BEL 22 R e = o,
1980, Pr@d hedt1, moxansgenss, rﬂw&wm:ﬂ Gdriidh BNRaediEomeis sglen@szm
6 WD 2005/ 001485 PCT/ US2004/ 016865 Cécl in Ti

1244- 12%@%8 el Nausd-#/3 oY By Wagoen ané &i- r%@mqaré'hﬁ Pathé\lo
d
o0t 3BORLEARR) o BOTRI AORRAGHR 58, 9900, U i o

PCT/FRS{%O@QS (m @ﬂt@@ﬁé%)dfy Méhplisit'ab Frafecabiy, the i isssubfzeed)to

uch an be an usef ul
hornaonals condmons e%fg&we 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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ani mal nodel for studying H V infection, A DS and

rel ated di sease devel opnent. 5 Anot her aspect of the
WwWEe@sen483 nvent i on concerns transgeni ¢ ani mal sPEIUSIV04/016865

are conprised of cells (of that animal) which contain

a transgene of the present invention and which

ef era t hou 0 0 <)) S S

gemgmeglpgitﬂtﬁor{l sotneel(il %11 fr?ggh[eljgﬂcl) 5%: 3?3)(9115 @F&fhpﬁf‘a?gﬁrﬁﬂb' 1983, Mol.
Cell2/BioRI3: 1/805’554-13) | rdpefebtic) Sgeraocias aredintiel pére transfer (Van der

Putphst by 195 ek Neb A SohddA it ol ARed SOnEPE A BTIovy of such
techﬁ’%%o e G @8@ t?ra?lgg%ﬁﬁ%ﬁﬁﬁlsh%@f RePIeYRI. 115:171-229.

ke tran gené conditional ly such that “either
t he Ekedpbgfar spd:rm—hm&mtedo fgeﬁEEI\nr&sfqu eeggenghoaidories eigilized  in

can.be r .Such _ con onal n. can
conG PRI CES At FRe Py S LB P S O SO referred
meth&dl ?drrﬁrtﬂfzﬁﬁaégg@tlé by BEQIRIgNBe fomABle WitHTH IfErfineRdR. However eggs

expressed 1 order ¥o facilitate expression of the

can REMbS fériikzed baimsdee értilizesion teshyidgesonot ers and t he
correspondlng trans-activating 15 prokaryotic

ee lllgzsédaﬁ?i%s%gﬂee Qoﬁtgmglgn,aglg@ ht:ﬂg.lli tbl%’nfg ! fFORY- to pseudopregnant

eni c ani | SSU
armﬁale caléd Cereé I" 6 &ir Aothananh@alg't nesingt anh;ableftemhmqmscpwseuddwegnant

inserting a tissue SpeCIfIC r.eg . .such .
anirgals pn boAAEH, OF ﬁ%aénﬂ Indy Rlpcing éb: bt fd Gl iniif qyhich are
mo&%rlﬂzﬁ'p§ &%%% 3nlch fe?ﬁl@'i'ﬁ’z{l@sr e%, Vﬂs&%ﬁlk&f‘males The next

hereo rep ace vvlth anot her 'pronot er and/ or
mn@rfemalps earg. chak@Woor vagitvd| plogy Fomalee who havgk amited with
Vi rus ter, an r enhancer.. Alternatively,
Vas?%?mﬁﬁﬁsrﬁﬁ}%@gﬁg‘ggﬁ?lée% § me ﬂg{}mbsrﬁ?ry express H V
transgenes in the brain can be generated using brain
s peridipienteRERE @S bé Syrithronied] &.8., bisihiz GINRHL aﬁgoﬁls( maﬂaﬁ-a): des-

pronoter, the neurofil anent rotein (NF-1) ?r, ]
glyime(DgAbéMﬁerﬁ Eﬂw@meé@.ﬁx@nh‘gh%ﬁé %rsén%?léﬁa "Mopaltetnatively, a

oGP POIPL 0 TR RS S e s

awahB éf thel 883 m&ubhnavnnhlesleftarterine hooe IaJemséfemhbryos vany then be
nmodel to evaluate the abjlit ten ant i. -
tfal@fqu@dtt@ the lskiqutetne hare S e é@fﬁnﬁgﬁwﬁ O‘fen% %%Wi;gtﬂnd@fs can
t n d R, mates. F
o) 3yl B BHE SRR oPAAIPIRS 68 imglsed mea. v Yo

genRfting/$200khd] £8651s o ehibsyemastBoceslls.ssee @ theFerpiogargi@omas and

ecific prgnoters.are well 0
emiyguic st Flley A pirctical Agpeach. f@o%i4%865(‘%8§8§m'“%8“ 1987) or in
Pot't\ls?netfmnmctmﬂsmau CSANUSAl 81.C0141a(1184Y the tbaflitgs bifewhich are
3-like transgene can be generated using inducible

mcp@gmt@ihﬁl‘gmé)h@ﬁﬁmﬂge(e g., netallothionein pronoter),
whi ch

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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are well-known in the art. PEM 3-1i ke transgene
expression can then be initiated in these aninmals by
wa@eivsnimsering to the ani mal a conpound whi ch PEUSIE4/016865
gene expression (e.g., heavy netals). Another
preferred inducible system conprises a
tetracycline-inducible transcriptional activator
transgemes anirael, wdch wmsseaa&m@s(}@&),%weﬂ as] by Antredwgifjga papltiple

trans§§nes fg@?ant %ggbrj € L{H’Y%IPC gFll )aé\lg?scgb gl%ov%SF a%@gre r,]%}nbryos from

A-tr8Rbéi¢ ahind@$ cAtbe Bereabisafrovee dmbroes)eviadi ng thﬁ\aétls @ﬁhimplanted
ani mal s having incorporated into their genone

into ppude-PragmgRi-aImals M@pmgdeait(Sp% 8t PBF?@WSBW&& (alP?BnEXP Anim
t henf ound f ounders 't
s6: 11538 A4 TS RTRBPY3L Dy ounder or Tounder s o

havi ng the sel ected transgene incorporated into their
geMherpresdn immahtion provirles firrfanggeaipyminalsdhdt earry thel temsgage in all

N ETCH TR A T -
n% E%aﬁégeﬁé’ 'éﬁl’i: 35 nﬁéﬁgted as aq}% 88ndBbNebr 1&1&@&%@1 ,Qg.Esead to

I m ngt on, aconi c rmantown, N
headHandears, oSpwad do mﬂmmlégo teil ndaSamabl@lq eopigsnd. ). Eggs can
be obtained fromsuitable animals, e.g., by flushing

O L% R e n ofi5h A EROBIOHASIFSEE) BEA i reral means

Wellddiiawn'f@ tHoa@ skilleSin tRatrt. Non- llﬁlﬁ@exhﬂﬁ)l&saﬂdedb Niortipn blot, in situ
29, 1997 to Bennett et alL; .Gor d]g,n et al 80, Proc

hybrgization g stk NAcnalygisWesterpdiel apglysis, ehuishisg iy, and FACS
analg,§§g}fpr§%]€§8§esggog 1244-1246; U.S. Pat. No. 4,873,191

ner and P. C. Hoppe; U S. Pat. No.
5,604, 131; Arnstrong, et al. (1988) J. of
Refir adfactheo nsped9:thd inventieCleatygd n@mhumn M@lmal cells containing a

ST TR T TR —

anm‘ié? RAN (k.8NSoRbii€etll ve ghién PADIRL eg gupgps@myj @dnl enolppined from the
to obtaining the eggs. Many t echni gues can@ge used
transgmmﬁ!m)@l Bremsgeniosamatisgiglly pr alhapet e g 46 orcfgqamp e, in drug
SCTGS%H:‘% .a&ay% . T%n%%eé%cogérﬁgkﬂl {)ﬁtthg %}tﬁén;a g%f ’g&éﬁlée@m generating
trang eﬁl’a‘?fr@ eny, @@scnﬁeﬁ\abbvano et al., 1989, Cell 57:
23% m croi njection, 58 WO 2005/001485

T IR G950 LTl o
deteMﬁ nm R gafﬁtg ﬁid/orsefﬁé&ge’oflﬁiafs) thefé{)@{ﬂtﬁse@bl Edmpdnds which are

iTus diated gené transfer an der Putten et "
useﬁal fqr tmesg amt ocpreMenting tie developsient obMisgpes griopgdgings,) which are

causpggwggoréfﬁw %9%? ggy V}fﬂem Ié%ﬁe(%%[ Sﬂgﬁ)ﬁogﬁi%gi&ég gﬁé 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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5 Except for sperm nedi ated gene transfer, eggs should

be fertilized in conjunction with (before, during or
w@baosn)148% her transgene transfer techni ques. APCT/US2004/016865

preferred nethod for fertilizing eggs is by breeding

the female with a fertile nmale. However, eggs can

lso be fertildized by in yvitro,ferti.l.l.zat] . .
used ¥ o ooty Empdtnt yPah S8k ok B o g i i
cycle@s., Replesidts bEOASEr frorddFiedl Gepess goivity ofléneady mBtesviral proteins,

also terned "foster mother aninals", ‘using suitable

glycosylntinryeieanc QaBergofiakBIRHIES, DEXFTHEIZOTCOHS Panestvihpigteins, viral
repl\{,a%figlﬁxagpéeﬁfbl y &hgﬁﬁﬁg&sd'o'a%g/o? ayb&&ﬂn%en@f € iﬁ'f%bt' S+ virions.

are re weeks of age, Ih cages W
i nfigrahidxemphie smbedignent, \ths astp oompdsesmdesnistélieg adest compound

norni ng femal es. are checked, for vagi nal pl . Fenal es.
fo A RENSHEVE HREREPLIE AVeRHOR SRTEFHFS g Vaus BRQOiaE qrven giruses,
DNk kI RIS 33 U 0, B g n

anirdgisrelagivy [t a (Basiieni®) anlinklRMhish Hyds amit degei Bidg theOlesingangppound. For

Co,,St. Laouis,.M.. Alternati nil atera :
exagpl ey B BRA s rEoi By aTp B BfipgRel Bhange can be the
amdHoPARHAUN Sl AYOS tER@dtddgpldXeEAROY "catastdy ifflarhietoby te8Rns in the

menbrane on the |left uterine horn. |Injected enbr

. 0s
cenralnnarmeus gystent (GINYD.c3 mild kigneynhgcleretie 1esiams one Fha ieswna such as

t he j nfundi bul ial ic f
pro el A ) S50, KhSTSAGOLF P URIESS, 10D e or s
con@IoUAg VMOMEititidd 6f Kupbe's. safoma ganks dtiengined ams desciibed, e.g., in
animals from errbrgéoni c stemcells, see

PCTAISHHAA0E (WORHLATERY beRuIa el d hessctdcatfiprdIIVyrelated symptoms or

B R S A R v e LV

81, 7161 (1984), the teachings of which are ) )
i ncinrapothat emdbédimenty thsypherdtppie nbange dsraleageltiedding pfarirus particles.

express the gene can .then bred to. establish
In 5 ARaBen RO RET TRRHSRAPRG| ool e PUahngh SOk i or the
ratiB' @G DA-N Y &ls 1@FRS VD EH TelOUInbHEY iffectsd dduees as well as in HIV
colonies of animals of the present invention.

Ani nal s
transgenpe insicaganalysis pf dymph modes indlicasm thas dhe aneiber ed G4+ T cells

Cr OsSSi| di f e u L.oal ,
oo e B e L el P oGy gL B4 dha CD8 T cels
canRGCTA4U52004, @d:686mpl¢, aniadiedit tmaninofihoresdsncharek lo e sytsnetry, as

human CD4), as wel| as by introducing multiple
desgribgels §&n &3 STHPE AAl- <8 r enbryonic cel | as descri bed

above. Furthernore, enbryos from A-transgenic animls

T M e e S gy i
geneSeae be. yonitdsed. aiwyBBhi can be ¢dlogyd fierpthergrapp 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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5 46: 111 and Anzai (1994) Jikken Dobutsu 43: 247).
The present invention provides for transgenic aninmals

wWao b@at/oessy the transgene in all their cell s, Pa@pusmbs/o16865
as animals that carry the transgene in sone, but not
all cells, i.e., nosaic animals. The transgene can be

inte rate ns e or.in . Q..
end DS S St DRSSl AR oty pn e
deteffindtP ufTEéﬂs' £b& £ WiRSsanfle, Hu6h S8 G 6168 MHibpsyX BE Asseribed of, e.g.,
transgene can be detected by any of several neans

PCTmsmmomvwoemawe byk@alloedd al. Quantitatipn of NBY; mpRINAand grotein is
R T R T L

RetrbVAKBO 123103 AN picftredadrtibdditeént, ﬁ{baleysll Gf ph120r @i diensurface of
expression. In a further aspect, the invention

PBM@axsud@grrmm hhigncaiibsafoue| 355 dessibgdl nitn ghe; exqmples, e.g. by
I%r%shlégetokm%rb% IEJdeﬂ‘cﬁx)ﬁ( A dp@hhy, @ human

transgene e, the ani mal ceII

(eg somatic cell or germcell (i.e. egg or sperm)
cap ﬁxethéxbpmmmhcf ¢hangd i3e¢he prodnstgnnlletelzmuntmof vira part1cles in the

seru;ggndzgg:t%ﬁ%% t C ot l'llga&sr (?61 l&!etgxé‘éln e«i, & g.rn by Sgga%%gmng reverse
tran&ﬁhfﬁ’sé: ?k'l’sactﬁf'i‘tyj Q)? Al 9bad) 38 Aes@Red belsdiifee herein as well as in

erati ng transgenic ogeny, as descri bed above. 20
Pcmsm/hv;ént(vaa%/e@&m by ﬁfaﬂo ﬁﬁ@s sneh andydetesminips AL4 Afieen.

(screening) or for determning the safety and/or

effj cacy. .of irsth ut}

ar T EHET MspOSpaFABEL AR, i dndERRDRRY RRMIbRTLr AIDS

rog‘iISk\é@nolBrfﬁélt r&ductos Qﬁiﬁﬂarﬁihatb@y‘l dyttokmas sugthias ﬂLﬁ& dL-8 and TNF-

caused b or contributed to ?ﬁyh I.nf ec&} § % BLISA
alphg.iBys, effivagyiaf 8 FRIAPQUNE 2528 apd-HIV Sherapentig cap bp i &Y

t

testg SRR PR Fer bt Sy SEAREFRCEs oRoinesy, |

st abi I ity and/or activity and/or toxicity. In additjo

t 0 /praveirdicag be ¢dstesl Hyordniinisiering o test gatigsn 19 pEapsegpis gapmal of the

. th |
1nvqng@1:;‘?}L e ALy £%1¥ﬁé?r5@§lyp%§gé{e¥g}thexan‘pvéeO %ttﬁgfélg}étsaﬂtﬁ% Such
anith&"is l%I‘zfen ﬁ@ec\ﬁ@a 23054 QR 8RchPASTHDE2 O prbatéiion m[sedallpartlcles or

assays to identify conmpounds which r educe or, i g
expwsgmlp hﬁslealqﬁotpﬁ@ iy then mgapyred aic‘xpé]ogs tlgl@@ foll cgygag gesardgﬁmstratlon
NGe ot SHcd lnﬁfa@ ression
of tt’?ﬁ {8 VagTBY g& chma I%l)l/‘él%gag}fo%ﬁ g‘%‘}%a%( lp%%lggg m)rC eviral T
willPfdic@teNthat HeORSSBAcBBcdE effidert rmrmdm:m/g oalinkpbitingvirg] production

andquyzﬁz;lpﬁ@srlgg ! %ﬁ;g@gﬂ%&s g;ﬁ:ﬂ;o g% @?(f)cg.l\élp on @%élawyresponse to the

vacgl%) oa%'tlg%ptcan L& 8BS HYermAHR" ARERIIRE 0 '}h&h&{sl Rebvn i®She art and

prov1des 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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to a transgenic animal of the invention infected with
a virus including envel op viruses, DNA viruses,
WO 2dosovi48ls and ot her RNA viruses, and conpar i POI/ES2004/016865
phenotypi c change in the animal relative to a
transgeni c ani mal which has not received the test

ound. Faor exanple, where the animal is infected
Hemtﬁlﬁgﬂﬂﬁ/ 1192 GsHdinss ;ﬁrsnbofbﬁraw@s ehgells san e esfgblished according to

meﬂf&ﬁéh?&v@{inocﬂe?ﬁ@ an AIDS rel ated conpl ex (ARC),
cataracts ammatory lesions in the central

ner linoise satkbasml @EIEY) cell ex'pferdsihg anEyMs3:like atansgehe sambe infected
witﬁr a.skin |esion, suc oratic dermatitis,

b ks o igfersst (g BFDaToja0 LS Bresciioe dirieoh cORRAWE P, . control

compun@! PR prBflu@ionCATRAY RarR s 1O MRl ddnBar AR %éayssystem thus
sar cona can be determ ned, as described, e.g.,

proR{diEs (BSewhs IefidetipBiz/ MmoBTEHr bytagaliste warichalfor Gﬂkmsmle afudction by

. other H.V.related,s tons or 15 phenotypes are
migr é’?l{hd%?iffﬁ%aéa/b?lﬁg‘ﬁ%onard et al. (1988) Science
242046 used syt @ aRgbRdugRNYe ibRifPhemidnpds vienGRodulate

is rel ease/ budding of virus particles. _In yet another

expEpistd afemtiral tgeae, pRedidaty piagslafianefea visaliABNA 19 athielf modulate the
sta%eﬁ 3 Qﬁ%lln é &hngf(ote gAﬁ%m%fm @;&;ceé_\}e 1|cil §s Xaﬁr E}Ilé%f %essmg a
particdas giedl ip@otB‘iinQﬁn bariadupaied with 4 yespéonmaad alnd dhecaheurit lofithe viral

t he numbey. of cells 20 decreases and_the nu
proé«fm erincsd ingdhs G| MeA oS Do 201 Commed e arodieed from
fl bhic C@dg 28 E’eeeheédﬂt%?éﬁ wht! theX@EPESnpddhd ABE! $elificity of the

I nunof | uorescence and fl ow cytonretry, as describe
corepgind fonregahitiog chh@exmbssmnsquhapamlcular mats$ geleyganzbe confirmed by

henot ypi ¢ chan change.in the ex ress

5 epr SR By okt e SRBAR Tt pLe o7 SREF SRR eones. This
typ@&ff c@ﬁ‘ulﬁﬁh@ﬁi 8sh f)é Qﬁi‘tfcﬁﬁrlg RsR] ENtRekdrininia I\%ﬂ{e &fiac 2(5f antisense

MRNA, gag- pro-pol nmRNA, vif nmRNA, vpr t at

molesylegRNAboymESeny NRNA, nef nMRNA, and vpx NnRNA. The

H V protein can be selected fromthe group consisting

of Pr55 Gag and fragnents thereof (pl7 MA, p24 CA, p7
8. NC, RMA Inft&ferofee, Ribadzyes, AnREdrSe afchDNA Enﬂtmhe and

fragments thereof (pl O PR p51 RT, p66 RT, I\Q

p23In gerfain gepecigythe mwantion rel%&ﬂgt Ay mow a&bﬁ ngp@nd other

B B ARS8 Ol 0l R 205 0w o

PETh8-like\pebteimf a,ca"mj,ty.ofﬁut heaplarRBASA Oarget e¢gienss isalepisted in SEQ ID
.%term' ned in cells froma tissue sanple, such as a

NQiln bi opsy, as described in, e.g., PCT/US97/11202
(Vw@%ﬁﬁl%?’grﬁﬁodi’ﬂleﬁ@'df%h@ﬁn@énﬂo@&ﬁﬁ!&d b o Mnbridt YndThods for

and protein is further described el sewhere herein and
effedting knockdovgn of Pne lor enare PAM-3¢lilgoggnea hygneens. ofHininterference

(RNAi). RNAI is a process of sequence-specific 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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5 Retroviruses 12:1103. In a preferred enbodi nent, the

| evel of gpl20 on the surface of PBMC is determ ned.
wahdios/oess be done, as described in the exanpl eBCT/ESIN4/016865

by i mmunof | uorescence on PBMC obtai ned fromthe

animals. A further phenotypic change is the production

evel or rate of viral particl es in the serum and/or
labilizesihat Bressege thatehy “intPifering? awith expressomiofidhl cerrespondiyg gene.

AU P B e, RIS ot e, v
coﬁ@ﬁbhﬁ&%laﬂﬁ%lﬁ%ﬁtﬂlﬁﬁ@}hm kot tBit Rhe. It%ﬁ@ar@ﬁlat when a

determ ni ng p24 antigen. Yet another phenoty
lo%ﬁéﬁa@ IS APESRSEdnt 15 HelialiRE0095 P bt adbamslease TR} D shorter dsRNA
o) t
oli r&%{(e?ﬁgéss éfu%szfe‘g};% Ef Z&j 'i? Hag@ggﬁi‘ iFRJ._eh " pl%[ﬁérm?lﬁu gxccordlngly,
RNaﬁﬁlf mepdye effected bypminoduaionasr axyressidnVof helniapdyltshért Qﬂﬁnologous

B It R L .

admga%w@s HishsRE vefnp.ed by adm nistering a test antigen
to a transgenic aninmal of the invention. The ani nal

canMapuhdiral dofls bhavd atolsess dwoipathwalye tied mee afifecteddby fleutderstranded

sug(#] as )Hstj? B‘"Fhlgﬁéﬂrrzsc?ﬂg%}cts I%chcﬁﬁé}f ag]ilwiyamﬂf“? 5}1@@% dSRNA is first

broksip iret6 Shef irdérfatined(si) RIOAE | a8 Febctibed @BovER 2B AN have sense and
various tines follow ng the administration 20 of the

antjsgage sfignes pleabont dé apelgatides ihat erna apirakinetelyilp alucleotide si RNAs
withHvkiG I&S?Mdﬁ{fc?éﬁtﬁés ¥ Jagl‘l\l PEXIEJ e?ﬁér? inter qemgn%ﬁ%rs G £ fhought to

that t est vaccl ne i Ci€én
provitleithe séqugnos infdrmptiowltiat Allvws assbeidic B¥RERES RO tolbetargeted for
f anti body produced by the animl in response
degieapign Ty eiae heROPRAS (RPN oIS BESEELPYIFRIA of any sequence,
| I
B R0 S I i) Mk e A3k el b 8 becmuse
dS}@&At aativhtes it iegeymes2 PKR) Ivéiidlr ¢m tshectiveafsge nihosphorylates the

o B S L SR B b 2, 5
oh?&dﬂ’@‘lﬁe s}ll i bdea(2r Z2dASEhi¢H HRShEBRs Q‘%nol@éﬂ@'ﬂla't %E'tﬁgites Rnase

omthe s of transgenic rats, as describ
L, gponspecifie elaqyme( theiotangetsedl mRNZAGO g]h@@xpng@mﬁc pathway ma,y represents

a 1115 ot Tes o?‘% %HE@% g? g la_iel% cﬁl)lgg%xdgigl %e]i‘%é? hg ﬁétlgctg gggﬁedp?{&pemﬁc

pathway rmed IpﬁSrak]yO milrunﬁzddh andit tprefefre®nBetiedd ob Qﬁ@ @r@&ﬁaﬁwentlon

gPﬁjls ex res n a PEM 3-1i ke transgene can
Sigfificarie dOnERT AFRINAS APREST t9rbe rgFedp TathieS 1@%@@%@ pathway and,

accbﬂﬁné?fr 880G LKs 3shBR§II t}ﬁﬁnﬁ%ﬂf‘ @OOFas%s GRRETHL préfeﬁ@&rptg UGt gene
e production of viral iI's then

repfﬁsmgn by RYAS Y seeckiuitbust al (1975) J Biol Chem 250: 409 17; Manche et al.

(1992) Mol Cell Biol 12: 5239-48; Minks et al. (1979) J Biol Chem 254: 10180-3; and

Elbashir et al. (2001) Nature 411: 494-8).

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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provi des a neans of identifying nolecul ar antagonists
whi ch, for exanple, function by interfering with
wo Re0alores ease/ buddi ng. Cell based assays can BCHUS1964/016865
used to identify conmpounds which nodul ate expression
of a viral gene, nodul ate translation of a viral nRNA

conel B TR o Sog b 7 43 5 g P e

ﬁbrcﬁ?fa%ﬁse RaRaTd € g@b@j Mdl'@&dn Bidit &: 7aas)Pend Bspdaat &dbe an
test compound and the ampunt of thé vira

ancigmtbt @Aotveﬁmadmchvaﬂahlhm ahiyotie dlants and aninealsrtShary @401) Genes

Devagg' ggg%%ig ]Ea E{glg de by og}&ﬁﬁ\éeﬁ %laelanﬁ.r?écgecre%smg gene

exprof@si fnl &vwetghf t8Etyped RRdNL H@]La EQBUNEHI3TS dells, COS cells, 293
expression o artl cul ar virus gene_ can be

cellsCmﬁif BHKe2l wls1 sncl/typlc(aUx deesprsed Pxrrpwiapselst gaiedo lower levels than
that "shieved n&h S e Pled f21;118 Nhd8Ld, "Bl dfnef tefl nage%ngﬁ)'ressmn
i ce F é parti cul

ssay ‘can

entiteBelsed Bﬁ@r(Zd@lt) af ammelmg 428@9)ef1ﬁ intaaayalth celis, IsﬁHﬂAe are effective at
nol ecul es or ribozymes. 8. RNA Interference,
conqrnpsatignsdhat e eSO IERR e ARV 35 qoRCRaigRT typically used

in aﬂ%@ﬁs%t&geﬁrﬂgrgk gﬁ‘lﬁ&t}ﬁr%?] 3{: Fi()@tl $Rafue HYN49415y bozyne,

anti sense an el ¢’ acl d-rel ated” net hods and
corfheslotiblerssrafided olmonpalédidesgsedtty mffcatl RYAd evr prafrabdy less than

30 bggeqwﬁéwleé%%g%fﬁ%% Breferely qopbriRaPOy S ey s 2120, 19, 18

or 1@”@&@ ! Sf Qﬁ)oﬁl!ﬂﬁelb RNt 'Oiﬂloﬁﬁl thts RN ANBE nudlestiddof the
net ho for 25 ef ectlgmg kKnockdown of one or nore

mvemim mayu ineludedé s»vg}hame OEXWIWrﬁ-éWl@?t@ﬁc?e overaagy may be

s of..seq
com88§eld ?f Eﬁgg?ﬁ??ﬁ 85t ld'éeén(zfe?@?rtgp on ma\?@hl /g0 be gomposed of 2°-
deothAhidadey edsides,C ¥hich. 1dv&7ér£9©1i1£lb6§t oft RINA pryathess anﬂvmlay esihance
egradati on of an of a partlcular sequen

oS eHa By QfGHIBNAS i1 ilr et GuRS TOELYRAPA AR Fgnstected cells (sce
Elbi%ﬁ{r&l a2 %@H@l)ﬁ) athidah lsmjg&zfoéxgg Ol R APt 5, 7gh?00 orhegen 500 base

express a | ong correspondi'ng’ to
pairs &fusre enayf also balutlhmdl iar cestamgdrabalimand e thddkejtsm. Exemplary

iNRNA) wil] 63 WD 2005/ 485 PCT/ 004/ 016
congeghfpiionse RN Arfose{freting ReVUye ahqut gﬁ%éﬁn‘b} ‘336}6 ?ﬁ? oM, 1.0 oM,
1.5 B¥PRS S 3P 160 M%ltﬁ&fgh(iﬁlﬁéi’ RELABICAR: maPBE MHikbcAepending upon

any sel ected gene nmay be repressed by introducin

the dstRMAoﬁvthecé:&llsdmat@s Pengamet torgst bnd other Sadies anediby g@mable the
R Dl A0S o L RRERR By o @Belig vieo o
in Bvé BRBUSIRGSRtd kkplefich sbasker EdatPlary synthetic RNAs mclude 21
nucleotide RNAs chemically synthesized using methods known in the art (e.g., Expedite
RNA phophoramidites and thymidine phosphoramidite (Proligo, Germany). Synthetic
oligonucleotides are preferably deprotected and 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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5 oligonucl eotides of as few as 21 to 22 base pairs in
| ength. Furthernore, Accordingly, RNA my be

we@bdosmorss by i ntroduction or expression of relBCT/U81094/016865
short honol ogous dsRNAs. |ndeed the use of relatively
short honol ogous dsRNAs may have certain advantages

DrorR it PR AL D I0iCeae § SRR Clgmipbride of
the 455 B rget! s@%ﬁéﬁ‘ée RNAY f SIROBHRRE ?‘NW %ﬁé(ﬁéscaflllp@et dueBMed td'Biclude a

Inttratrng dsRNA 1s"first broken into short
portiont eff mmlwm gxc(dssenu@NAsrpptasent@smr a BEM -ddkeenuchie agidRyweh. as, for

have sense a ense bout
cxarfily & SR ge ot TOBFAADSPOR SHatiery andoh RyFiBeisgbogitions t
any %N'OS’EQS wWihogyer Basnags NIl us, IBJCI|7eQD| 22 ainE28 And' complements
end hor t |nterfer|ng RNAS arethou ht to Jrl]:?prow

thergofe é@qm@nplery RINd¥ areplowequense ISadfrmvtg i SERCi NO: 21. In certain
S er I
embg)g ?ng A tanytc#g nor}?ggee ?ﬁ\f@%{h&q 11 %Ig d%?%{jgger er% de é{]portlon of

nucﬁiéﬂi%d 8dq ugﬂc}e RPRSEIERin z|1 BEM SHInge aﬁc]letc dcsd diat bmﬂés one or more
about 3Q base pairs in length, e nonspecifjc effects
N-tegnl e Ages (s RAge %’Plp’(}’a?%@etg] 3pipg acidsERE a PEM-3-like

prot\éﬁl' fe?rés@nt%ctl SyP&ly B8, §L@I 32’26ataﬁ§ a7 Sr one or more of the

ation 1"nit ation acto to shut down all
nuckebnd&smf tlwﬁtdmﬂansiateémglmf aﬁy of SEQ}&N 8y 2Ht2d, and 25
het as

th
Y ohnes el Secuepioss s SOEY BrBR 1 EduTogTHAEs il be any

conﬁéllcﬂl@tsﬁ,q@nhe gRMASIeotiRE cBRARRE Gdnfﬂlﬁ t]ﬁ@&ﬁ%@ééeﬂgh’ne message of the
represents a host response to stress or viral

target fRrogriams and atporithmny énewain the g, ey be veeddp selnet appropriate target

nonsp |f| pat.hway are preferabl ze r
seaffogiee, pafierh oo BB Ehe g B MR Brobli designed to
predobiiht fse€ctidiatyy stricQirg OFF atkpBeilNAs sapihe atfanided lﬁ&cléﬁoadzud eghubace and
i nduce the nonspecific pathway and, according

allowsrpg\s@eo@h@pf ghose praergss likelydo B@@ééﬂ gErased ﬁfléleﬁFrélﬁ‘Endrré%‘ons of

a foral1 e.de%x%g\%;) qg&gl & @Q&ﬁg@g%igé %}é@ Sﬁpe EEHQ!:@ loligbnucleotides

may 58 I3indybfor GeirhplBj & Ul : PARR NS, 6,M 1588, ¢he abntet(tﬂ@fg&’hlch are

inciuBeiaied BETA hAgaEoe eSSt BAGh CORBIdR if gempwally fonght of as o
hneﬁxf FRfdcbieCohildn TBRUGIS Qﬂe ﬁ{foﬁlldtﬁh 8f BB rSRY %&ﬁie@h@ within the

gene in a nunber of ferent organisms including
seqﬁ?meu of hﬂzbdmle@tsiee,l lmgfmvsr Gtgé@s davs revErled acpumigy of| secondary and

ey SR U <23 05 S BB o o

forrﬁ)@_ 4 %e%/ W&@&@-@nc@% be Bitcrhotibns Hetvaien aiﬁ&@ﬂtaregionﬁbf the same
vel opnent 127: 4147-56), and cul tured RAT-1

RN motﬂﬁubstlmemﬁrsamndarYeﬁmmmrak esowntspElude [intraselpeufay: double
stranZeA]d §g’g10ns?rlg1rgﬂp ?@orpi Bﬁlg@? 1§nduplex 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
66



10

15

20

25

30

anciently evol ved pat hway avail abl e in eukaryotic

pl ants and animals (Sharp (2001) Genes Dev. 15:
wa®Hs00iu8s RNAI has proven to be an effective neanESwhH4/016865

decreasing gene 5 expression in a variety of cell

types including HeLa cells, NITH 3T3 cells, COS cells,

293 cells and BHK-21 cells, and typically decreases
secengare stricinreobf RNJefseetaog.] damger bealel( 08N @noc. t¥dt. Acad. Sci. USA

s 10 5RO 5 T S0P R DRSS gy 17160
Thé 2964 hreNadei] Sin4ddritifibdforObf RINA RBOEHRIal 3lenfedls! snd, $h BMARular, for

. are effective at concentrations that are several
identifygnessingle retrgndaduRiN Apeseions thdcte mag eppresent prefertedpsagatents of the

w58 (AR By AT R SLPOOATEF b ghshes Pl cooncioty

prefériedGoga Lo b the snRINAdaieet @hftRddediNA f@f ®sighof BieNNKi mediating
| ess than 30 base pairs in Ien(%t h and, nore ) :

dsENAt eliganycleatidapr psewahoas 505, designppf appropuiatepgibozgme and

an]nﬁ) ye f el ic acid. Optionally
h t grhgéc}i@zgﬁé ggﬁgé{@%@i 05 gllééoig?aﬂ?g i nvention may
I ncThel dsBN Ao sohec]eptiies snaybeainfrbducgd 2atouthd el by eraBsfection with

ver hangs may . be 15 conposed of ri bonucl eoti de )
an %@?ffﬁ&%@lspﬁa_f%ﬁﬁew PEE RS y CRRAFIRES YR S ckPaspmss.. which are
kn @R thy Hdi &), 185 EQEmindh D pﬂ‘f@%cﬁﬂ?ﬁo Q51tasOfesBWd by the

synthesi s and may enhance nuclease resistance of .
magyfgpiaeer ifor adhereneddll lingkt Trassiseigdrueh dsBiNAwplignnucleotides for targeting
ransfected cells (see , Elbashi et .al 2001), Nat.ur .
ende 8o ES ShynBer St \uheTgpe cpbbsabny ML HFologie)
Tran0R R efficlcy a) b&Rh& kBB YisitkSPudeschiide! mZ@sbcbply for mammalian

certain enbodi ments of the invention. Exenplar

20
celk breseafter soiteansiceionyeiAEP-ea¢oditg pAPB i e ao;kr% ah3898) J Cell
oify 7, 8. Ao R0 B U v o

assalgpfelidwig inpoductiohevfniad RN AE. Thesedatlhde Weariretlot tiidysis using
ene target and. ot her ctors readily djscernable the .

antgaQB}@Ee igh rpghize %rParl\?i-r%lﬂ&s gﬁ@&sm&y@tb@gw@h&fﬁs@w time for

turf VP SateY efiodehQHY ?)891 bfterY bW O pRitein ' mitle¥i} 1S h@?cl:sged, reverse

appropri ate expression vectors. Exenplary synt
traRhiiptasenpdlyoheragd cBéin merstien tnd @loRNés kheanatwid tp determine the level

synt hesi.zed .usj n ds known in the art (e.qg.,
Of@%’&ém\i%ﬂf‘&%bﬁ i di tes and thynmi di ne
Phos @R adhhotidod P nehddie an 'g?l‘?d‘é&ibns SYRNRE tdchnology are provided

ol i gonucl eoti des are preferably deprotected and

in J&B- gtaterti daplieatieg Mesh S/ 338D, 743, THe andr £,204885, which are
incﬁ?%&%?%@é%%g en@l- (2001) Genes Dev. 15: 188-200).

e transcribed frompronoters, such
as RiboRNAe patoleamteads alegipnsiotier Sataknioully i cleivee RENI-3-BkeOmRNA

single RNA target, placed in_both possible i
traRgioT i (AR | 9D BRI o U franRtion. 9f bt BEMylike mRNAS and/or

exﬁgsgﬁﬁlo&%-fﬁé H%%QQ %ée@}@%@ﬁ’CT 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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promoter, will transcribe both strands of the target

to create a dsRNA ol igonucleotide of the desired
wao argmeo148tquence. Any of the above RNA speci esP@u/Ub2004016865

designed to include a portion of nucleic acid

sequence represented in a PEM 3-1i ke nucleic acid,

such as, faqr .exanple,. a.nucleic acid that. hybridizes,
The il (o aifOA R BHOBHYLTSRy Gy Bince; SR a BHedipfog of the
riboégﬁ‘le OhofRESle! 18 NeBplchenthry Zargét FENAl¥olldwied b9 ard lenddfucleolytic

22, 24 and 25 and conpl enent’s thereof. An éxenplary
cleamagd eveat. gldre composition of sibdeye medecules pEcerablyNacludgs onenor more

t ai nbaodi t ' .
sea it el SRR dB R e s NG AP e G B i pguonce
respdaSIURNOE nTFAPA @SRpigtor! anfuﬁctR_EﬂMl? <lphivgleniel@érte ddede.ENA.S. Pat.
encodes one or nore N-termnal amno acids (e.g., one

No. 3093346, whichpginperparateidpreinby sefgienessip itsfentirebm 3- | i ke

10 | r n "

and 3 SBRER ERAILER AT & et ihdddiofideaiEocs can be
usedintor dositat eakgete ghRINASS tinyusef ofSHAmnherhEd: riddzyids iangteferred.

25. The specific¢ seq ce ytiljized in desjgn, of the
Hanamr:r@s#ﬁeﬁwnea @ie% Aoy ocaighs S@W@ysﬁaﬁmgws that form
con{#‘%&ﬁéﬂr&qﬁ% Egﬁ)st iR ere Wr%éﬂ'rﬁ!RNﬁ‘? Pfia?ér@ll?@,e@l_eg%%@t mRNA has the

ssage”of t target. Prograns and al gorithnis, known

“follpwingheeqaence nfytwbebasssd $'e0U6e} ectThep pomspuiiaare andrpyeduction of

oG BRI B P T RO 5 SRLAEE B rsclom
and SE&PRHAA( YOS N titer $340485a5FR @t f de8 PGT Npdn. SKb AMBEH/05852, the
nucl ei c acid sequence and all ow ngﬁesel ection of those

contsatyuehceBichi pel jncoworrtedirherain eip gstensehgl Hammeshead gribozyme
(0] | L
s P00 O oyl FERICLINS BB RETROR (008 o o
cledvaghéfficfenty @xaivpl(Berriniandt Sl. (FR85 Prod\Nd®tl. Bcah Sch88SAL 9% 6175-
contents of which are 20 incar por@t ed. . her ei

79 1t EFiRG candh K MRS HiUAY Iep i FHRRRY. oW Bhgfbapter 43,
"E}Q?{}efgﬁﬁa%ti?%zj grin?’llaﬁt‘é";'!ﬁit\é@ 'bghl“l.ﬁﬂéﬁ al ASHLRBNa Press Tnc., }I;«:ﬂ;«:miaa

r directing protein synthesis within th
N.Jk efjupartieulef, RN A qoirheatei lfescdinmdexpressom of 68NAafusion ribozymes

reyveal ed .a nu r secondary tertiar )
arc S RPTRAE B et Ko7 FARO el (AL TegE3 s Kuwabara et ol
(19%@%5&1% BiftPRENS: bh1-RNAhBKRwabar® ! @oge) MidbyCell 2: 617-27;

tson-Crick type interactions between different

Kogekigitans(1899)théirelatie 1863-RuK wtesuttel. (LAPDrkranivatl Acad Sci USA

. a truc I nt.s-. i.pgl udeint . [
oc: J5E8PL" kP 5L ol SGIRNR; LSS SuER GRTRAEAN) Bhmmber of
potéhtial exmbithead dibhorleiendtavhgoRRes Wethin argivers targstt cDEA sequence.
el ements _are fqrned when secondary structural el e,mfnt S
Prefegably the insvmetls apgincerebionthat the clegvags rerrsitipn wte is located near

theg.ﬁ rR d5me SR SRR AL fd Bftadt BRI %h%in%rﬁfz@ecﬁe intracellular
i mensi onal  “structure. nunber ofn esear chers have

accreaitio df hive finictidhal gnRNArtganssrip$. Hutthorgers dinbese Gangfcleavage
Tec R%&%uﬁtlgﬁé%iéc{é %eu%&%bg%gplgq%vegﬁgcﬁﬂé Xi?gre%t }S)glttiogg of tlfllle %S-terminal

amino acid domains of, for example, long and short forms of target would allow the
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66 WO 2005/ 001485 PCT/ US2004/ 016865 secondary
structure of RNA (see e.g., Jaeger et al. (1989) Proc.
wNaios/001488d. Sci. USA 86: 7706 (1989); and TurPE&r/Us1004/016865
al . (1988) Annu. Rev. Biophys. Biophys. Chem 17:167)
The rules are useful in identification of RNA
structural elenents and, in particular, for

seleciirp tt@rgwrrggofsw?gqréh@ oihah G Fiihe (EBFopisl UFivRayselective effect

nts of the 5 NnRNA to target
onp%?fs enC| %g%ﬁ%%&ﬁ%ggyne or antisense
t ecthend tggeting rthmymeh mggbssarilypeontadii aeﬂbﬁmgn@n’egonfcombkamentary
MRNA target. c beldetlf for, desi f R
1o (Reuteao oS RRACH B o mes b he ol Tt 2 1 14, 15, 16,

17, df-85' 1901050 RBRAARLE AhSlebtide 2N TBn %f a PEM-3-like mRNA, such as an
harmrer headri bozyrne conpositi ons of the invention. The

mm&ma@qummpmmtd@m angyoflBEQ hD N@Bick @, 17,0, tlhelitelISI, 17, 19,

224 WSS Ao AR 292 HLPRpfGHe v

whﬁ;hﬁlutd’cﬁ&whchmy tRevedlthe tafzcd sensl%'nlilQNACtﬁ{B pi8sefP R efitidd &tends to

Technol ogi es) as descri bed the manufacturer for
ribegymss ewhick diybriflizade .2 wnge A ecodingda RYM-3-like gene such as a

o8O R OSSRl EAC100y SRAAGERRUS BRMEHITMRNA and

carri usin Igofect
cleﬁi&ﬂ@ it bundi thst)it is do ngéreaapalﬂa of btingitenslyteday sirghesieck Aghctional
us fluorescence m croscopy for manmal i an 15 cell
pOIVP eQF‘tdé‘P ‘co-transfection of hGFP-encodi ng pAD3

( Kefhe r}%%?m% ot the (ﬂ'tgﬁﬁt) infvelBbl al%’eﬂié:élgdé%lsu\%p?énaéﬁbonucleases

The effectfveness of by an
(herdfinaften ufiGeah-type wbozysst)o Isucdw asg tlnentcm@d wdti¢ho rocofirst Ineturally in

TelOTis0R BETRRMLA CrEag B e SelfhyS RAR) B hich has been

ext@ﬁwytdeé&ible@vuyn%&ﬂésf Cedtenhd tcoMBoorbrs ((Ztﬁﬁg Oé’teﬁl ¢foddyescience
end ogenous after new protein S%ﬂt esis is

2242t %&@@ug;w@.{wmm M0t e L, phelr 6986 Natipe 324:429-
43’1{, ﬁg);hsl%gif ﬁl@%{l&s\f Int%g b%p%ﬁm%{b%[ fg?)bg{é%ﬁ%() 'r:bﬁ ! nwers?ty Patents

IncG OBgeAs bff élD(ﬂQSG)TEEH ad20a2d6pPpThe Cath-ope oz have an eight base
technology are provided in U.S. Patent Application
palmgtwe@mﬁwht?@ghybydlzz% torgotaggel RV saqusnse WhsreeHen plsavage of the

rkoScRahler 4 il s eBited B BN e it

tar geRisikht ba@ﬂm’racpvs sib@seqatees ﬂm mqn‘eﬁent forataeget gene or nucleic acid
transl ati on of subject PEM 3-1ike nmRNAs and/ or
SeOessi on of PEM 3-1ike protein (see, e.g., PCT

| Nt RIBAGEN 3o Babldriiftst@ b RGN dtldes hred., f d
(I:tobersqzl 1990: Sa??@;r ot 2] 1 3(ﬁ%)onuc:l encelag or improve

stalility, 1@@@ 2R. )aaapd shiodd lqaaie@ﬁ@red to cells which express the target gene in

vivo. A preferred method of delivery involves using a DNA construct “encoding” the
ribozyme under the control of a strong 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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No. 5,093, 246). Ri bozymes are enzymatic RNA nol ecul es
capabl e of catalyzing the 30 specific cleavage of RNA

W@ Bms/oeu48evi ew, see Rossi (1994) Current Bi ol oRgT/US2004/016865
469-471). 67 WD 2005/001485 PCT/ US2004/ 016865 The
mechani sm of ribozynme action involves sequence

L A bt 3, Y 5 i

seqfaie pesidROdutidibnt t6!cRAMATRCAYE RhockdBRn HYRQALL TR s@the sequence
ribozyme nol ecul es preferably includes one or nore

portien ueydben be ipdospreaicd igtotaoriboAyEN: 3-Thitkie aspeeh of dkiinvigetion, the
[l Kk .cat ti. 5 i bl
w58 PN o 5Pl SRR B B one o

leas®-Dand bkeferablgts, 7,109, 30098, 24613, Wi ¢b, 16 17)A8[ POreatXdor more
herein by reference in its entirety). Wile ribozymes
configuqusaekpoddesi oA EM-3slilkenugirie peiflcsuch @ g prelpigrpcid of any of SEQ

s eshr g :
D SERETES, 720, 01 1580 £ 098" 1 350% ITESerkIaN i,
sigrifiba yimltbets efitaegarINGs ast ndtowatdsibis talilet Abeynizybecause they are
.flankjnhg regjions that form 10 canpl enent base.pairs/
hiddgn Witheeeidget orieRary PRSP GFRKE eha. (Lo gLEuRRIORgS 245: 1-
16)t hero fRlet@MeNthes PEHIAR € oL ftarlshO RIRE Efocesibilily; Tompli® generated

construction and production of hammerhead ribozynes _
predistiows of seerndaryi stiructuge apettypioallyi wsed és sdentifydargeisghdtiare yost likely

in. | of d Gerlach ,((1988) ..Nat 334: 585- :
o RS BB R R G o2 P T et
Enfidl N 88F 2811306). POrtidreppRicRésnutilizer £ 5@t @ALR) approach to predicting
Hanmer head rig{)zyrre %g)psequences canﬁge errbep(fded [ 2

. n a 3 . .
secendaby strRpiares whishainvelves assessing rRNeetIRIUer 1 Gapdidaigsiaybridizing

. Cl ffilCl N, Vi RRLV ' _ -
oligapfRLAREs G KMl bl Y57 oY 151 3071, and Parze
ancPSebalGRU(To98) Nib BRuektinbN1 g es| AddiBondlg YL Mestent Mo. 6,251,588,
BCTIEMENN T -
oli%b%k%'eé}%’deaﬁmb ARy g&%%ﬁggﬂehict | qﬁﬁérﬁﬁl ﬁ%@;.?fﬁﬁ&i%%bn‘()tfo a target

si‘on ribozynes e we nown in the art
nuddaie atidwagakice. e Thaimethod 398)e Matution 1308ide B4 1g us€infbelr methods

et al. 1998 tuyre, Biot ol . 16: 1-5; an .
to SRIAEh BT SN e LR Foayehieg {5 bregidg fo b single-
stradlded 6D Fnhed, Mt (R oppditudi & Bntiizati b8 sdm S br AlbstanfiARentical
Proc 1NTatl Acad Sci USA 96: 1886-91; Tanabe et al ..
targep OO0V A Naguange,406fcrahzacomprisigeshouh i & 20 ppnseapiive mcleotides of the
n of. otential:,h I . €] egvage
tar%eilflt ﬁ, tlﬂitﬁe adeeal 0 eort]‘ ogtggig{ ﬁ%%&lééogléél%é&els Za%)ﬂozymes of the
invBieder ably the ribozyne is engineered so that the
cl eavage recognition site is |ocated near . the ? der,]d . "
of ehlirthsr garechrRiAbe inyentien seldies do fthe ugh of thasolated “antisense
nudTiBiaB3dE $o §difbit BEFB&E Ule@Mby 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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accunul ati on of non-functional nRNA transcripts.
Furthernore, the use of any cleavage recognition site
wo owavedsi n the target sequence encodi ng diff eP@RUS2004/016865
portions of the C-termnal amno acid domains of, for
exanple | ong and short forns of target would all ow
t he 2005/ 00 / US200 /O 6865 selectiv :
heli¥. o}, gAFTR)y TBASCARRIS 16 BbLogREER Of FOBR N RET g EmPpygd in the
art, M%cluh@gﬁy f’ﬁe&%h@ﬁltaf féé/e §Relfic IR digbRudéotideequences.
ne

target gere product targeting ribozymes
necessmEisehsg consituat of the pgﬁbcntdnwnhgn caphodelivereg! Prsramaply, as an

exp@sm%nm;égs%gl % %ich1 ™ hefg tcra%sfgn ’ 1&1’ angl},p bg)fdﬁ’.}é’asb i{g\’lﬁ i%nlch is
com%[en?é?ltsﬁ? @6 haERY 8 %@Qﬁtioﬁ%&“tﬂ%eﬂlﬁﬁﬂ WRMA whidEdvic3ddsi KREM-3-

such as an of a sequence, represented in y ..
llkeqafoh@EQldeD mat]_vel}g thezantipensg cor_gruc‘gg anlcglgogtyc eo_pgie pr%g which

S | . f
s sepali £ yilsb ARBCHIILR oyt IRFUFER: BASSRECoc Gk inbibiton o
expfﬁdilﬁl@ dlyathybrideAdd withl thaweRNRAh End/af g@tomie Iseqa,lenﬂdﬁof TPEM-3-like

i ese&t §@%§Pg§h§c‘3@f§é%m o ef ﬁg)@;mp%@mg oﬁ;lgﬂlg.lc&ﬁvgﬂges which
are ﬁs ;to ﬁe}x;%gfigeglpﬁg ARQES £ UgxSrbRSdes %ﬁl& ¢alS@RASss, and are

sing to the sense MRNA and cl eavi ng
therefore Sﬂﬂﬂﬂe tihavivot iExenpldryp ng}mlelcamblmolgcultsafﬁ]g use as antisense

ol 1%5%%?{65 %Wtep S%tepzheSI epﬁ?spﬁ tﬁ nald mﬁ@grygﬁeg thog g analogs of
DNA”%Eé‘ 8o @%\ BRAAS lstlfm 90b.L9645564; fhﬁﬂ%l | T58(176Y. Aaaﬁfmhmegeneral

ozynes") such as the one whi ch occurs nat ural
appidaciiest toadopstereting lobigemersiuseful knantisenss therapy haye leﬁen ergwed for

ch .h e
exaﬁpfﬁ%ﬂ z}% &ty Qéég) ?or sxlirgﬂﬁeg\éeéeét{g %Iﬁsg%qg% BYal. (1988)
Candel RBEAS 2@A06G%- 578; Zaug, et aL (1986) Science
231:470-475; Zaug, et al. (1986) Nature 324:42 3;
pubWithhewpedit or gatiscasal g@é@%ﬁ&ﬁbfﬁl‘&%ﬂ“ﬁ’%ﬂ g5, derived” from the
Uni t |
el SEER R PTG syt s
are prefeir@ht Altisease2pppachesdatilvettsidesignhl olhgdmyblleo‘@kieé deithes DNA or
tar et RNA sequence after. cl
RN e SRR S B TS FHOURE G LRGP Bfgpeptide.  The
ant@ Dese kRO YREs HAOBKIES Wi GRNA af@ekipsl ghd prevent translahon

se-pair active site sequences that are present I n
Abﬁcﬂm@eﬁongﬂmemmtmu eltteiugh alref@rre@elqm gequiridpoky ﬂ@s%ﬁrﬁ)f double-

strqnﬁs&? &, gsec%gl% (ggciq qf,%t)e;?n & tgal ?:6%'&%%4;9&?1)%]% dlgl%% tﬁLﬁJDeggsted, or
trip8! fo¥RESsh hay 66hisayeihi THe MXiyas sybiidizé ailpéépegéoa both the degree
of complementarity and the length of the antisense nucleic acid. Generally, the longer the
hybridizing nucleic 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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vivo. A preferred nethod of delivery involves using a
DNA construct "encoding" the ribozyne under the
w@emwsool48Hf a strong constitutive pol 11 or ppCT/U$2004/016865
pronoter, so that transfected cells will produce
sufficient quantities of the ribozynme to destroy

endggenous . target nessages and inphihit  translation, '
Beé%llﬁ@@u?lP%@?ﬁﬁ@é,ar%ﬁ?m&gmﬁﬂtﬂ%@n@& 1"28[1‘%86 ﬁ@%f“ﬁ‘l&% §Pe the 5

L ' | Phgadh! RdbRNshofild work most
B e I R e g eHoRld work mos

effie?a!yUSL (iaUibliings &Bnslatione e r Howevesnisettieneast somplepiepispy g the 3'

may be desi gne first identifyin e .
w5 P AP S ol BN e B o g
tran§i¥bn oFNEIFORAE REFLRN¢Wagh&! tR.ONOYAY Nagife 872:333).  Therefore,

I ncorporated into a ribozyne. In this aspect of the

oligonudadertidon complemenfaryetoteithefethe Agepd upirgnsiatest npﬁ-@oding regions of a
ib RINA] ially.
sbl BT, Gt Do R UBLARS b PBggpagen ma

Oligeuclbdtide4omplemehfary forthe 58untifslated 28zian ofihe enRNA should include
contiguous nucl eotides of a PEM 3-1i ke n ic ac

the somplement of the AVG ggqtd:ogpn.athé@sg@égmpqﬁllel ides igmlgl%fngfltary to
mRﬁ’aAf goe i&é 1 aal}eﬁlesslgﬁﬁci]eﬁ* imthitofoOfardRitioh Buflcdd@@lso be used in

significant nunmbers of target sites
accardendeovitiathedswintibie Wietheedesigned yorbylraizatodhe hed ofceding region

hi dden wi thin secondary o ertiary .structures. (Birjk
of BRNA, anfacgo uglerc 5168 St bS A 8k 78 TfeHRES i Bkdidnd are
preflbiP1OR! BH Moyt 08 EndRNOrA BEFEEDIYI lebd YhanCabBLISE! 25, 17 or 10

generated predictions of secondary structure are
nucleppidesainllgnglised to i dentify targets that are nost

'C'OEE :i%%e%%eg ﬁha? Iérg gft@;@bcg?s”%? %59 ﬁae{}%geg)% QUARGHS the ability of the
antGE7¥ B gohBdleotRB Lio3REbit S¥dResxpag@pioaacies prefietred ehat these studies

_systematic approach to predicting secogiggr .strugture n
utiligsi epntraly dhete distinswshs hegveenh aglsRefEsRe oPNLYRR J5¢ enonspectiic

. hybridi-zi ' | i _ | d@fars level
biolRR} SHrE D i p G 3G P e e R R ffpare levele
of Bedaiet R &lor (pEO6) with tthéBi aft axcintarhal 1®ntreWRB)A. or protein. Results

Additionally,

{ ) y,. U S.  Patept .No. 6,251,588, .Lhe conte .
oblgmedaFigs i BRI BYETHEDPRAT BeEheRarBId Wi EpflufRcPusing o
colt&l Bﬁg&mfcfé'bti&é( ayy Yokl Rred Fhdt IR WHLBDET SRBIESIRE: is of approximately

sequerices so as to predict the potential for 4
thehydoné dértit iaorthe dest dligogetleotivige sl thatchel mwelpgtide eequenes of the

.nmet hod .of .the jnvention provides faor e
oigerBau s KONSES SPbielERa RnbAT I feefifo poven
spdsYhydeiananseto thatar@et Gequicaic. ct ed to be singl e-

strarded and, further, for the o&portuni tic . . .

ut i The anfiswsefolighruckentides cam ssPMM: 08 RNA; Qe ARimegic mixtures or

Lahgel fnRdimad LRLE" Bkl FOHMd Sk NGopQbitanded.  The
delﬂf‘-ti%ﬁs c0 n?g)@bffeﬁvgglﬁﬁogf e{i))lte feggsé‘lg bét & “Farget NiRNA. in
olithifictigilgtarObe Modifiet hethRAse moicgnsugdrenticyesr pimsphate backbone,

ri bozymes, of the e . .
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

invention. 25 A further aspect of the invention
relates to the use of the isolated "antisense"

woeebeiesaci ds to i nhibit expression, e.g., byPCT/US2004/016865
inhibiting transcription and/or translation of a
subj ect PEM 3-1ike nucleic acid. The antisense nucleic
acids may bind to the potential drug target by

al.c b8P RracoMatl. Baad Jsai U.ScAnPh:6530%66; hgmaire, etfady, 1987, Proc. Natl.

AR Bl BB IR DAL A Bl B Kt 15 1989
or tHiebldodbrein bidQsed) @, PG GRibREaHWIO.OWDRILEER, published April

helix. In general, these nethods refer to the range of

'251 dORR) qudsidizatien-fngspradneleayags egenthe (%get e.@ndKiohcituala 1988,

: et hods<4 h rel. cjfige biandi
BIGMIRRAP OS5 00 IR IAREHIE, NRE L8, Bp, 1058 Fharm. Res
5:53Re549).eTe s end; e¢ld bligonaelBotide ey by esigagatédio MeeHEpiddlecule, e.g.,
as %n egr? .ession, plasm d which, when transcribed in_
2 PepLidg.c hyt f{%@ac&ggmi weschnking agenly Hamepashagest, thybrdization-
: t ' rtion of the cellular nRNA which
m%gﬁgezldcé%vgé%%&ﬁté | ke pol ypeptide. Alternatively, the
ant Tberrptsansm sligouicldosidamayl cgoprisel &okeas eoner mbdifiedttiasd moiety

. enerat ed.ex vivo and .whi ch en jntroduced_ into .
e FE RleElel 688 i P dACbfing R gk iy o 5 Morduracl, 5-
brdydUradi, Z5-BEloMdubAtill MRioaBNACRN BhSY xSRI £anBREURNEES1cHosine, 5-

a PEM 3-1ike nucleic acid. Such oligonucleotide = °
(caphaxybydraxiotidX er amaojl, nodi-farbexysnetydmuinogsthydidsthionhidisle,  5-

| : nous, hucl.cases Qe
car b LA ARy bR £ RRARRGL I B35 R s iuing ppgine. No-
isoptbiytadening) VOlL-medgigilafing, NUCheisliasdift, Mok gcdimethyf@bnine, 2-
use as, antisense oligonucleotides are

meffdrdsniea iragihxlsuptse p Adnehysytesinnd Sraethylcreiaph difaadenine, 7-

(0] J . 1 L X 1 -D-
RO, S LR ind i B, b
maapgEybpebsse, t -methstycadiok g cthlylogaite r Smatebylratih 2-methylthio-N6-
. antisense, t her a| have been viewed, for 15 exanple, . _
ISOBvlt%ﬁa%awwf&fﬂ?%fow?eﬂe19@518§v BRI BEVEOREL pisosine, 2-
thidfosiieS SinRihyRh-thiohPRf) 2-GaRE&RYL FRfiGBadD 58 metBRBracil, uracil-5-

th respect 'to anti sense DNA,
OXYACED akid xyathestrrc ol -5 ehety actsici agisl(v).r omethiye 2-thiouracil, 3-(3-amino-

nslation initi.ation site, e.9.. between the -10 and
> e R b Bl A2 iR Lo 7 o
Ant Eﬁe%ﬁs@@@r&i@@ﬂ@ﬁedtﬂﬁoﬁéﬁﬁ didde colpdi@naieast one modified sugar
ol i gonucl eoti des (either or 20 RNA) that are

moaghselertadh figny the eromnincBréngdvH giof Henifpg e 3rabjinese, 2-fluoroarabinose,
ty The antisense oligonucleotides wll bind
xyl{&fasix,ﬁa%ﬁ%g “transcri pts and prevent translation.
Abs Ghe taatissmsi ot pemickotitly carlaldoocgitaip raeheutrab geptide-lied backbone.
Sucr:ﬁe %llercﬁg’s a}entewgd S%Sti e%fucl%%ugzlic? ZPNA)-oligomers and are described, e.g.,
in Perry-O'Keefe et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93:14670 and in Eglom et al.

(1993) Nature 365:566. One advantage of PNA oligomers is their capability to bind to

complementary DNA essentially independently from the ionic strength of the medium due

to the neutral backbone of the DNA. In yet another embodiment, the antisense
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stranded antisense nucleic acids, a single strand of
the duplex DNA may thus be tested, or triplex
w0 2005001485 may be assayed. The ability to hybrpdi/Bs2004/016865
wi |l depend on both the degree 25 of conplenentarity
and the length of the antisense nucleic acid.
Cenerally, the longer the hybridizing nucleic acid,

oligonaclgefide eRmRIises ashese wadifieghplimanhdte baekbone felerigd from the

il 0 u obripl e .
B8l o DR, LA Bl hede Elhephobspnionc,
phdsph@tailaee, depligphatiiamidarat & mdilyylpls@phdnasd, amdalkgl phosphotriester,
ancﬂ{/ cedures to _determi ne the nelting point of the

s 9T aBRps hiereot1 W 2005/ 001485
PCT: ' ' ; ) :
cortl Eent oty hoepe s oe R, SeRleoBig ay alphgranomeri
oligmmuiclgeisdeat edin seighemuenaf toiigameldotidé uidimg spheifiaUduble-stranded

injti.gtion.codon | d r k t fficientl . .
byt o4 BRGNPy g el Aitphratel orientaton,
theGRARISG TR PAaLY tb Cadiihat (Gattidr RS 1982 INSR NSRS RSs. A%5:6625-6641).

NMRNAs have recently been shown to be effective at

The ahiganucleatid®ist @ dheinethidriberuclentihs (nguanel 4l 108&gheel, Arids Res.
: t 72: 333) . Ther ef ' i
13RI B, BB TPRUC B0 e TETUC A0} 6 s L

215182-830)i ng regions of a gene could be used in an
antjsense approach to inhibit translation of that )
mRNA hile@niisse apeertides somplemern {aty codingygeign of a PEM-3-like
Cc oérrs) rré%: &glfﬂete'%l g@,&h@eﬁo&?@ c ogo 2 .htg X&]ﬁ%@% e tfa'ﬂ?lated region
maplalsgbeusddeot i des conpl ementary to 10 nmRNA coding
oo S b A B BB Ao ot
antlsBY@uFRRent W QiREss ?ﬁﬁglgﬁ@rg of EhddyBious ErZ[@[l\IA_@. t['li@reg(')re adpreferred

or coding region of nRNA, antisense nucleic acids o
appgbash| wilizes atredogrpdnans DNA gonsbiorct thewhich the arfishnseagligoandeotide is

plsPRCl TR e B Mool Y &Py T PR, " BRotn o consruc

to beMdgéd . tarkBt bélls wilPr&ull inethet aischiptionl &f Suffitiedi amoanite of single
first performed to quantitate the ability of the .

stragpded ﬁ% thet ivd foen somplranangary happPairgwHB thy spdagsneys potential
| t. | . t.ud ut i cont

e efy ML SR Sd Wl GG A Bon L hdr ZEnfARTS Bedfor can be

introdnsgdesuich itleat ibizohbgi gaby af fedicarsl difect thg aranedrgpdionddsn antisense
| t %s al so preferred that these studies conpare |evels

RINGE P8 2 il c2RgEnadn spipndion Brpame eigmospmally injreiaiofh s long as

it EANHE AkanSMhear topbﬁidﬁb@ thEReRMkddS anienlt! RINYED O8dHFedth® can be
anti sense oligonucl eotide may be conpared with those

corsbueticd byl remimbnant Dihtacbhology getheds etendaté in fhe drs Vectors can be
plag%ﬁ g&{aﬁg{)‘g P@ﬁerg n%o%v%n til{ (ﬂle oa'r%, 904ed C%o? ortei)ﬁlgatilo% z?rgd 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
74



10

15

20

25

the same length as the test oligonucleotide and that
t he nucl eoti de sequence of the oligonucleotide
waledosmeess rom t he anti sense sequence no nore tPEFIUSR04/016865
necessary to prevent specific hybridization to the
target sequence. 25 The anti sense oligonucl eoti des can
be DNA or RNA or chinmeric mxtures or derivatives or
confpined it ghoy leng irsmined rensat olsRewg sareamaMiges) (bamamoto et al., 1980,

Cofl 490163~ BT A Blhped it ARANELEM A RGPS, A29bE], Floc. Nat

at the ba sugar nol e

AchdcdioUes.A. f7®ﬂ4ek—an4ﬂ);e thet egilapip\sequehedsi off thy aétallétBionein gene
etc. The ol i gonuc] eoti de

| | d
(B el c}t9%%%b%§???té§§n@?r)o@rss AélYébfp%gfg Plaptiddeesnie, AC or viral
ved‘téﬁr catnaﬁegl%eﬁr’cg tﬂi’«g@}e 8! decflbin St eI tridt n@ﬂfcﬁt Sbeeemtroduced

facilitating sport across t rane
directly.intolth¢ Hisugeite.et 72 WO 2005/ 001485

PCT/ 820 4/.01 ., 1989, Prac. Natl. Ac

u. s V%@S%S%ﬂ(ieﬁg}et (EPEESSIgR  cany gbey T “-%PB‘?,“S by targeting
bonudPéb@de s§giencé§,40 Rédary 6 thé b%’ula@&&'r@ﬁoﬁ@f the gene (i.e.,
88/ 09810, published cenber 15,

themr@@@lter mrcHorenbanaers) to fos’@etnp@ Igzllcal rsujtmtmb thag arevent thwscription of

thexgegl%/ %%%?ti' %egllét%lltléeg g? K$ %eélgléallgg gﬁtege ?Sé991 eAlglcancer Drug
DeKI 6{6)869-a4; HekAC., bt Bi aYezhahl ey . Ac988Sci9 660:20136; and Maher,
mtercalatmgl419 ents. See, e.g., Zon, 1988, Pharm

L.Jrd3992, Byoapsays ):80¢-15hi s end, the ol i gonucl eoti de may
be mgieiégﬁﬁ@ %Jl&u‘?ég%ggar u&ﬁllﬁctw)ﬁ he?lngormnt?orpﬁﬂtthg?nhl ition of

hybridi zation trigger Cross nki ng age ranspor
travsgeption hnelpreftrabdy siagle dtrahdgaedcahpaed o€ dag;gmﬂ;;anaxtleohdw The

The antisense .oli nucl i.de ma ri se. at .| east
basg EPTTRRTIRCO (XSS OUEPTIFOtdes shidld PrOnatE: Epls ey Jpmation via
Hob@s‘%eéihrlﬁ@@ élﬁﬁ% Hﬂbdﬂ gvﬂ%ﬁ géﬁe;aublrsqdu%%iame%ﬂe{&aei 8pEiafet burines or
- br onour aci | orour aci | , 5-i odour aci | ,

pyﬂmypbu@ntohbm @resmtnom rme sArand @tfya dyplesi nyclgetide sequences may be

Py I%ladérgcf %%ﬁ% ﬁﬁ@ Wg %ﬂl{%@h% z’m{l hq%(ar Hlleﬁeacr@s the three associated

straas bex Yiee trbyalitais RepIet halixur athd ,pyﬂhhdﬁﬂé-@luh afblecules provide base
bet a- D- gal act osy| queosi ne, i nosi ne, -

comBISHEREEHRY [0 8 dntHE-TICh_Tegiony gy aHZHe stran_ldn@f Mg fdwdex e a parallel
I [ | .ade

o11§1}t%néc?'{j§/ﬁe g&g ﬁ?%gl’n @? ’ad«%ﬁ.&? C gégely ﬁae‘& 1%!0 ?lﬁs faay b be chosen that are

puuige- ard:hnfon el;{alﬂple,rmmﬁaﬂhlgg amrateh of G residues. These molecules will form a

I
tigke H%l%‘wﬁarﬁrﬁge }yﬁﬂtﬁ% st ippirs, i pvhiqh. the majority of the purine
resfﬁ@@ 91%5’ io%’t@@%hrhesmgle s‘ﬁ%ﬁ@ %Xﬁ@fa?é&é’d"ﬁ%@& %Qﬁhﬁ in CGC triplets

hoxyuraci' |, 2-methyl thi o- N6 | sopent’enyl adeni ne,
acr0$sahetm&mds:mth@traﬂ¢)d (v), vvybut 0XO0Si ne,

psﬁéﬁ]o&% gélly,h tllai3 PE%/{ ﬁ lﬁgﬁ ﬁtleﬁl%lesz i, |b5 Ia:Tgeted for triple
hel®x T&ibYioH @8y lbe iﬂl’éﬁ:@ééd‘ 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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20 oxyacetic acid nethylester, uracil-5-oxyacetic acid

(v), 5-nmethyl-2-thiouracil, 3-(3-am no- 3-
woR®soersROXypropyl ) uracil, (acp3)w, and PCT/US2004/016865

2, 6-di am nopurine. The anti sense ol igonucl eoti de nay

al so conprise at |east one nodified sugar noiety

sel.ected framthe gr.o i ncl udi ng but.. no imted to
neckiui i sizo e sheioh J5 et AEnes OLGIAES o bt P qu one strand
of ZQuplBe antisense oligonucleotide can also contain a

neutral peptide-|ike backbone. Such nolecul es are

t er Aefiribepaspdet elithleaingerdiondrelariNAp- bt iugo o N Anehzames to inhibit

ersf 3R Gog prfauce SR DK S5 Sore e ol B o SSenanisic
featuk &9 boliahtisensdGd 2bozykb CcBAYIaFeAIBNKN cliiheRlatJ@RRINE so that

Is their capability to bind to _conpl ementaqa% DNA )
thegseengiizg |3y Parisalenigeset | Judeionacihheserentios, gnycandgikn @ antisense

. ' . J .of
IR Bk DS DRG0 By e
the 2018/ 0BABEIRCT/ US2004/ 016865 ol i gonucl eot i de

co ises at |east one nodified osphat e backbgne
selngg?rédﬂ? ,cwpqtﬁre%wg ,bam:) tﬁ?ﬁ%s‘?f_sp 1 eg;ynées, anc? lE)oth of these were
ideRREOSPHP St iBiPLRIEToyRe Q!b@?%%&%%fem}g@ﬁenﬁ\lo. 6110462). The 10-23

phosphoram dot hi oate, a phosphoram date, a _
DN#heasgyner domapriistaadoomstmetiry whinhsqpmoed tteo agms.alhgtwo arms provide

BRI 5t 2 S RS, G RO QB R e 1o
strt%tnﬂrg ?M@de@@hﬂa@@ic ifSncRiBn ahaiah9seeicalcondlticenuc! eot i de.
a

Ppha-anoneric oligonucleotide forns specific
douBrieflsite siesien an idast enzymecbapipenidicellly jecrapizesrand cleaves a

Leh contrary £ ..t he. us ' . l.ent at |
B T e P -
Thigl can BOGdne Mhing .thdchdds dppact as @allned 6 Jantisehbe oligonucleotides.

Pregiraly;, thepgne RPISHEIHSORES! 108 L A LA EERPRTBEBALS to 22

o I GaPR (R T LSRTHSI R iyt b e the D
enzyorepind ientaegey sdqoendee codi ng regi on of a PEM 3-1i ke
MRNA_sequence .can b sed, thgse conpl enentary to.the
{r 2GR BEHCUADE AMe PRGBS HAGy CairBeTe e g geauence
that Wil @frkdithe LRSHRNG8Bs mcksaBBYs MOiddl kb il lit cdn@prrReNHRMS0 arms of
i ntracel lular "concentrati ons of the antisense

thed ¥ Aicneane, and thaupNAemeyme &gl iaplaged bftwestibg ério gpecific arms.
nRl T, ef referr p P4 .
T TSRS Ay PPNl By o amoe,
US04 1199621 C Baildrde neshods of delivery DNA ribozymes in vitro or in vivo include

methods of delivery RNA ribozyme, as outlined in detail above. Additionally, one of skill

o]

in the art will recognize that, like antisense oligonucleotide, 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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pl aced under the control of a strong pol |1l or pol |
pronoter. The use of such a construct to transfect
wo 20090014881 | s will result in the transcri pti onP@f/US2004/016865
sufficient anbunts of single 20 stranded RNAs t hat
will formconplenentary base pairs with the endogenous
.pot enti_al rug targeg transcrl pts and_ ther eby prevent
Ollg?iﬁﬁwattqnaﬂeotpgqs @ pligasiboguclenitdss wellnkmewn inithe dricaugh as for
AHEIE sbli@phise PrdspHdkEmdH d Aidrsh
o ransscrl ti or*J oL an ant ?ggén{gigap%lﬁ&eagu Aﬂt a vfggl 6rﬁ§%%mOIchles
mayebmgmemctbyrm vnro ek onmeivo Hranseripiona| dfYDNAt ssquetces] enaling the

antighitk B A mpieRCte s i FRER Ganetes el be Mebarsic oua epyide variet
of Rf@&@ﬂ%’ﬁﬂﬂ@lmnc%rét@ %ﬂl@éﬂl@ﬂ)@ﬂﬁbl@ﬁfé?as& tpRstGeR duBh bB%he T7 or SP6

art. Vectors can be p asmd , VI r al or others known
polymerase psgraoterss deltetmativelypantisansesd N dorstmctsbatepmthasize antisense

' el . r n of..the sequence encodin
RV O AR A BRI & o B B PGB U e sabty
inta rcblltlﬁleac thli&oVﬁiIm&h(blﬁnwelﬂ)kﬁé\eﬁ DA EHIGRS tE @1{1&1810 &w; fholecules
pronpters _can be inducible or constitutive.

mapfrbwﬂfresi%cefiﬁé|atm@an§m 1p¢reasing infrapgliuday stability W@d étakfdlfso Possible

i
o BN 50 S 5 BRI e o
ribPaic] o8 eDe dbbﬁﬁﬂﬁ)nuchnﬁfkisne thel 51 anlfifer 3’ eddsrod thempleoalk or the use

of P sihorgRe 33 Of She B Hhameditrichse tiskags: within the

oliEdeBRGibAALcIBbtide Bh%@[;onepr OC Nat' Acad. Sci. U S A
8:1441-1445), the regul atory sequences of the

net al | ot hi onein gene (Brinster et al, 1982, Nature
9, 296?9 §2!i etg Any type of plasmd, cosmd, YAC or
vir ®he used to prepare the recorrbl nant
DNAT¢ Qfthih Ugdpectiyh kit pfeaent bRiveiidnO d146 estovides egédyy foRtientifying
the tissue site. Alternatively, PEM 3-|ike gene
theégpﬁp@% agepts whigh sherdnisefsre \Ml}h pgp@@tqtﬁgEM -3-like protein function. In
c-AB0 L APRUEL SPLACErEONRRIRS: SRS LGN, Kbl mertring

Wlﬁlﬂdﬂ'ﬂr mmlnams raad prefefabiynviliereplies hizhd dala setrouirtis)rdabdovirus or

ﬁlc&vgq%tps f %&%ﬁép%%%{%ﬁ%%@@éirﬁ%ﬁé{ag%ﬁ?&uﬁ@g% gnt!e rteg rgi%tg the ubiquitin

11gﬁ%t da@ﬁgibeéctl@fty%f aD§§M £-3- @i({@pé%@fﬁ @? Goﬁ’%l%-e%gke gaig lﬁnﬁ%uétrlr}atlon or

transf@r to alteQRt piBicvas daypsrtdin @n@u@banli@melmananma@h agent interferes

il o0 oy i Db B el i o P poGiPrgids. | B certain
embbdiaitdtd agdith 6OMBaHRGtioh nitRRIaE tHéQﬂi@hﬁﬁ"lﬂgﬂ@Sactﬁﬁ? of APEM-3-

' _base conposition of these oligonucl eotides shoul
hkg epertiger il angyebe used tordkeplo fertdin diseases related to ub1qu1t1n ligase

activity.

m

In certain embodiments, the invention provides assays to identify, 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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Hoogst een base pairing rules, which generally require

si zabl e stretches of either purines or pyrimdines to
wheoopnesent on one strand of a dupl ex. Nucl eot PCBEUS2004/016865

sequences nmay be pyrimdine-based, which will result

in TAT and CGC triplets across the three associ at ed

ub&t}lg ?a’}rggmg%l 5 gﬁéﬁéj lg%‘lmgiEt ' Ig{;quggllméé)éldg,oand the ub1qu1t1nat10n of a
tmganghgaggtg?%ée&% iy vy e tah ro%%Oﬁblg&mﬁ o028 PEM-3-like

I'fT a para orientation o
polyipapticsttp dimitargden pmﬂdnl iho pertaiu ebodimentsda REMe ke protein activity is

melffaaneRy moutrs b B G ese ol eoul es
Wi | I batdin émbbdhhiéh% Ehﬁhésé% %rhﬁ‘ns%s [Rhifs B ¥tk § 88m ¢§s1ng a PEM-

rich in GC pairs, he majority of the purine
3-lilkespalyipsptide.can B2 aIOéﬁ)ephd%na@d ﬁgﬂogrogtqfaﬂmuﬁn t(which may be the E2

ol BRI B URTfsd PR, icinly okt By ESpRESes an 1

popptgtide ahd Riphibdally ki seigteNcomptibat acargdhepdispatied Additional
for triple helix formation nay be increased by
CORIPRRFNtS @f S BTG By beuPaleqiesh i Pravidd epnshaensdoonsistent with the

ub kGaHbE of tﬁ\é‘g&ﬁ\g lgam% @ﬁﬁahee Sofi & rﬁﬁﬁtmsdaﬁ%ﬁr (%/fbbagagneeters may

ternating nner, sSuch that t
be pdetectedt buchi lastPEMe3-hke-ahxd1uﬂfn aoﬂu@é’ceﬁ; BRaibiduétin tthi@esters, free

el i t|n the, 75 WD 2005/ 001485
w&% YpPUdRabinutthy PR Iﬁ?xe‘é ihs 48 “dateety isrpised herein to

1n<§|hdehﬁﬂet91'ﬂ{1hﬁﬁ§1 Hth®YFstHcdidheBschbe QPth@ rsﬁ@}%@tt ofYetditibn (e. G PEM-
strand of a duplex. A further aspect of° the Inventio

3-likstubiquing &2 tubéquitia ebd.), Bmmmymmeama ofiihbiamount of the subject of

NN TN e——

prd3eide, abeh&eansamand Jfithe syt lof @BREEAD! The tdAN ®R%yYRSIudes the
are designed so that they recognize a particular

Slt@?’éwgé’t’hqiﬁ}@ itheg gubjast af detgelionde dettrained t ke abseaher ke dhe level of
t
Bl 400 DL O HEFERSU S CoLIBE TR, iR oot

rachmscﬁiopél' labele and etheti deenibed bélww) hasol@tldrymlsldeﬁuiﬁwﬁon by size (e.g.,
10 identified

Sﬁ%gﬁo ngﬁg %H%&t@gccfp&)gtelpuﬁfe p%i\gt;( gﬂsb dgtectipy, @gflé}ﬂler,\@ethods that, in
vidid %@Atﬁl%)s edi ﬁ@aﬂ&l 231 PNav SRR Bﬁé%rf's%ﬁﬁ iR thO3R. For . instance,

struct ure whi ch connect two ar ns. two arms provi
radpieetppd lﬂbelyng)mav be ogpaswicd @ytshmtlﬂaémn azmdnangpt arlgedensitometry after

L SRR b Tk U8 e

Lileish, demomeiy 'n@efyl b6 use® tél8zhdite BEurlddMadui BN IRRENEE reaction with
that specifically recognizes and cleaves a

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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15 target nucleic acid, one of skill in the art nust

first identify the unique target sequence. This can
wheoodomgsiisi ng the sanme approach as outlined fBPCT/US2004/016865

anti sense oligonucleotides. Preferably, the unique or

substantially sequence is a G Crich of approxinmately

18 to 22 nucleotides. Hgh GC content helps insure a
suitableoigffsence measr dea boan Bewrsgect nrendowNAeasirenyants iarfiie abssnce of the
km{%%ﬁ?t sequence. 20 When synt hesi zi ng the DNA enzyne, o

Specific antisense recognition sequence that wl|
t ar getertahicerabadiments Cart ddsayn@mgaes foemihiga ﬂﬁﬁuﬁ@ccﬁﬁmslﬂgta PEM-
conprises the two arns of the DNA enzyne,

3-ldg Pphweptislsp 2 tas pebmartida fdensaurre qfwbl%bt@t (Whleh awaw@e the PEM-

sl R A ARt M RO 0TS S o

andjér H2l polgreptiiNand idptinyallysthie mizitire copiprises wi \E2-ubiqhitid ecomplex.

Adégitog tQQ‘;deS Fog};ts %&hver %@%%agfdwg Z%qg?eélkﬁ%f’pr%gffﬁlleltq%gtglgbgs consistent
withi thé ubRERBRIGE L !hattar bt pdyptile e@ﬁe 09 I F0 8¢ & lvaakiydT parameters
enzynmes can _be optionally nodified to inprove

maybglsietected, %lnu a$ Rﬁ%ﬁélkpelbmsutahwml@ma @gd wa«ttup@iypeptlde-ublqultm

conﬁg&fe%%sﬁrz &f pfeﬁ’%rg % ! bO%yrre %sgaybrco;n dnstar Ib It eﬂgg g 3 target
pollypém@ld ubitENYh EdmplBe & b sér@émﬁ@ Bss8Y, M fastSdp8nOis AN RNEle mixture.
RNA npl ecul es, These_ include techni ques for

Th@ H@‘mn@@p@l,d@;cmqq@sq SErGeging AssaRm bk garepaaghio a suitable reference, as
defe ﬁg gt gfleot | %fblg?(f %ﬁf%&l’ﬂ%ﬁﬁu gl &9&6'1111%5%% for an rant1v1ra1

I'n"the art “suc

agenx a:mpll(wssa)targbt plodygep o sprhprising din tle dotnein, aad preferably an HIV L
synthesis. Alternatively, RNA nolecules my be

dog@iRer ated by in vitro and in vivo transcription of DNA

SequepGes eneofhRatst A assapid ﬁ&ﬂﬁﬁwﬁdﬂf‘ aTRERAHbSshpet ftmat.  For
DNA sequences nay be I ncorporated into a w de variety

exa@njé, aneof resconmtpiooénts atompunstmayshs afﬁbecbtomhp@ubmm one or

roppt er.s such as the I7 SP6 rorm rs,.
mfy BERR R bRt BShldeSoRa’ Conbtr Uik LR RaRIe Rt Bepide may
be sma;kﬂ €5 h g@fAR! dusRAS @ 96RNAI Sl Sird e bRuinOk ih BsliedrDdnd. labeled.
:gendlng on the pronoter used, can be introduced

SHapnd Bl japs gsq i solptionegnd thsr Mt -like nbiguiia semmley fsmation may
be %%L{ré& %g a'%@ﬁm Gl g&l & El.ii‘fa%g 'tg ré[ﬁé)‘fecﬁﬂc%ﬁpac e%{ lgt?eeled ubiquitin and

ntro I NCreasi n
detsttaty the tupigaitth that fetﬂlanﬁﬁboﬁds gi)tﬂlbﬁvérihtmﬁ infalydat is@dsFor example,
ut. are not limted o the addition qof

| ude
thelf glgﬁﬁr}t %P B@ﬂﬁ’@ﬁc’é‘s sQJption mpgnbe [detsetedes by certain embodiments, the
forgl%ﬁéﬂl 'bf ReRUAE ne&;rhﬁgﬁestrﬁayt JG@ nRasBehYr, elnte?d'bﬁ% ®dchhidBe, such as
nol ecul e or the use osphorothloate or
FRETmhh;dm patbipritin lm]rabplhdsquﬂnahfmst lebelsmd| the kiagmi euingiléxn partner
(e.g., h%EM—S like polypeptide or target polypeptide) is labeled with a second label,
wherein the first and second label interact when they come into close proximity to produce
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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ol i godeoxyri bonucl eoti de backbone. 15 9. Drug
Screeni ng Assays In certain aspects, the present
WO pwsn0i48n al so provi des assays for identifyi NBCT/US2004/016865
t herapeutic agents which either interfere with or
pronote PEM 3-1ike protein function. In certain

B REOTh BAIARTGORCeer G5 S PHPRIP PhiFation 0080 #2089, High-
thr@\fgﬁﬁgﬂtr 184E6 @EHhYev‘gg %;yi‘i)leffﬁﬁnﬁig laH $ntbfcivd £5410 Whét sy F%ET, in solution

rhabdovirus or ovirus. In certain’preferre
as wetb ol addition, ifarpodypepiide ialtheugerturej sichras ¢hresBEM-3-like palypeptide or

Qi L liga cat tic activity.of a.PEM 3-1ik
PO, R SO 5 bt BN it £ s o
biotif,ARBAEY, dobyhastidaded @tc.)pthd @édddion nikyCBE :p@'fﬂirrﬁ’é@_ﬁr? k6l8Hon and the

enbodi nents, an antiviral agent interferes wth the

taggesk Rolypaptidn repidliaselatotvelong Wit Fyapalypeptides, suelnpgyvbiquitin, that
ti | rtai . e \ nt f .th
o BELAARRLAE g e M LR AR e BOSH Pl ns pace
for BEMELBOMR5 | i ke pol ypeptide and nay be used to treat
certain diseases related to ubiquitin |igase Lo .
act fAeFgn qniﬁb@étp?lgﬁaﬁﬁ% _ 1t%ﬁﬂ§1€ieéh@thqﬁ%gﬁfﬂkﬁr indirectly. This
typRERY hlGFs % 88 Sanki apid @efebion arRhédShktedf of BIAGT Wiitin, making
assess agents that i ncrease or decrease a
the (ssayuisefun forehighgbiroaghpu istigeihg appliddtians. | Ak described above, certain

em%{o %gnetg itnb(ag}e%ﬁ)qgggyl itolﬁgfgcgr%sgtg%ﬂ Cq%ﬁ%}:'gaYeli I %%ér?sf A “tag” is meant to
incRiEb fmdibticd thit RaMik:R8 rahd idoldtdndf tBe iged Polypeptide. A tag may be
pol ypepti de, generally involving the transfer of 77

usegyty Foilagotagenetpf agmirepids 865 sunfisequd {labelf’rio meant B2Anclude
moﬁe@?%ﬁuﬁ% faﬁlé’?a?%fn pc@/hgteét{"g‘?’gf gl?e %?%?%bﬁ%%%@% g?aﬁf}m moieties may be

usetl ot asi anigbéladtartan &. @1 epifopa tageithtiatd feadlilyppurdfied and detected with
PENPB-Iike pQIygﬁptLde to. the target protein. In
a WedrhaipeaAplEtRRAYs | Bigtimpajion of nalvnsphdesi s veedl mprmy forgxample,

a I%gg @k of‘tbidtﬁ?tﬁgipj% rhg@ngl% tcﬁrre WYo@n PEMrind Eﬁlilﬁl-ljé'&tiévgsmd thiol-

omain. 5 In ce ments,” an assay conpri
rea¢toreragants afomthe bioényletipn of progeias, REbeic3adidds earbohydrates, carboxylic

.pol ypepti de, a 2 pol ti de and sour.ce_of
acugsbi %?gl Fffqgge(mﬁ,l @ﬂg{ﬁ;&garbi’?q é éga o|g0! gth Ed 1996, hereby
incHHpBrab@MRY @XRFEnkE.t ha URbEWId b subRatd ek YartaRgeaMoXh Widinylated
conprises an El polypeptide and optionally the

compoReNfrda goilpr iserpirvidr.gemiledy.yplpgd wenberddibapiengption reagents

] Brggpﬁgts of the mxture may be selected to provide
a'le%fc%n I'tirons consistent with the 10 ubiquitination of

t heAREW1 8-ik i K ebigoitinpapivatits efNgndr A0 reférrél ¢mbbainént, E1 is
of. paraneters may ..be detected, such as ) .
cappipigr03 trangigtring; whidvifin te gnjHLg alted prefarehemgbedimgnt, E1 forms a high

enctd) BRSERESborld ®fh 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 E1 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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ubi quitin and target pol ypeptide-ubiquitin conplexes.

The term"detect” is used herein to include a
waledosom4sat i on of the presence or absence of tPEI/US2004/016865

subj ect of detection (e.g., PEM 3-1like-ubiqutin,

E2-ubiquitin, etc.), a quantitative . nmeasure of the

anount of the subljwect of 15 detection, or a

mat oAb alteartieaabadineena PEMBdikspolyreptide, di2t pioiarast polypeptide
r t
is 6’4@1{% Ha %S ue%&'a@ﬁfoﬁ?u}?(vtlﬁﬂﬁ? 8%5&%?9 %?a tﬁ?sﬁgﬁcg\g@g 1RO the beads
maiérriﬁd s@eﬂtddhﬁorgSﬂhE umbbmgd \A]Siq{kl)mhmgﬂhlhe Sbabn@mblquitmhmeasured. In a
etectlonls etermined to be ahsent or w t "
oG A R e i B i
us r ag?%%sggh (l)) gfeed%bgg{?ﬂ and ot e]{dd e%gft?lg %adb qﬁgivv? (,)und ublquitin may
be rsegarhtad ivsingan fluocterencé-actataiednceblysosting ({ACH) magiline. Methods for

soRebiect siscHed iBtner PRgtrBtrLce i Ser 0 YPRPIo, ppign is nereby

1no%ﬂﬁ%t€d At @firet 1rhe bzlﬁoawflbaﬁa{@m@lﬁﬂ BarPthef bk hleabured.
the art. For instance, radioisotope |abeling my be

mead aesgreblpnng ca\sw» theagfiash of eUtpstiaggnt wrY by agesssdt bymder gxample,
after u Qar &
assess1% the® Vcﬁ chefe ts uc Qt gge% IQ%OS Eﬂcl)c%i %@Et‘&&l_?lﬁde/%b }Sé%c?pomt of the
ree(dﬁﬂ@ltOlTEtry may be used to nmeasure bound ubiquitin
following a reaction with 25 an enzyne | substrate
t hatThp cognensatsf the Byias 353y %ﬁ%@ﬁo‘sﬂe&ﬁww ombined in

alélﬁ}%élﬁgunts | B @ Fefn%ﬁre%jo nT1 ?@gﬁmgl quﬁs%plexedlubmultm) is

rises dete ing the 3 itin “conple
coinbined ata aali copcasmiyn oﬁﬁbmsi toa@ﬁng pesr 186 dwidraliter treagtion solution.

Opglnggétlalw ]ﬁ%&ﬁ-[ggd g@;@%ﬁ e r(i(eagrgl d et%g i to g@ gg ig{:go% 109011ter reaction

sofitlbd. a@bﬁonm@f&f RREMbIRY P8 AR @reeiralivh oP16Yd @wi%peﬂ 100 .mu.l
par al | or later that omts the test agent.

1e@0®5/s@mmd@51n9@pm@dﬂwl@1ﬁ8 85 pes U0P abiceolitesf @a@tmsm’at}on In a

measu nt.s. i.n
preg%lg%dh ngb%crlmteﬂfe lﬁ%\z-sffﬂééJ ﬁltypep]l% 5P H’lng o Iﬁrl%%ln%once%ﬁallon of
fro@@’éﬁE t@mﬁgp&sobemaidmﬂeraemmﬁ smau@rpnprl sing a PEM
3-1ike poI ypeptide, a target polypeptide and a sour
of Gisngally #n @ssay CRiNHEY 1p@Prensesdpives do Jayqribiquitin hgase activity

angﬁélé xg]ﬁgﬁlggtg@%cgmg n@eﬁéﬁﬂy)gfnfsn&i i Oﬂ&i—ig%m@(ﬁlca?%ﬁd?@&is' thach as 50

i Ses_an ypept i de an
- Mﬂmaﬂﬂ (¢.gt,MéaCh KOl pHodfiiptwees anl SE%mil lpr&fenablyrbetween 6 and 8.

npl ex. Addj ti onal ent the m ture
Sugl PeR PP booR RIZES Py §tge Pasgharal; dReibapinER e performed
at 5&@ f3HpEdaRAL bv%bh%cﬂﬁh@es%ﬁﬁﬁi a&&ﬁtﬁéﬂ?ﬁkh@ﬁbet@@@n 9 %nd‘@(‘) Gegrees C.

a variety of paraneters e detected, such
In@ﬁmlaz Iplemdsu blreq seledted cf@rrpp@mem a¢td/1tufa|bgétmay also be Optlmlzed to

R 15 AL SR RS R 858 pours wt v

sufficient. A variety of other reagents may be included in the compositions. These include

")

=

reagents like salts, solvents, buffers, neutral proteins, e.g., 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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pol ypeptide-ubiquitin conplex. In a screening assay, a

test agent is added to the m xture. The paraneter(s)
wa@edsoorss i n a screeni ng assay nmay be conpar edP€DUS2004/016865

suitabl e reference, as described above. In certain

preferred enbodi nents, a screening assay for an

antiviral agent enploys a target pol ypeptide
Ay EnAS RyoteRse lEhJj’btﬁﬁi» Rucleasg pilifors, amtigmigrohiphagents; gfc., may be
usE® T8h& corhPoshfdris il AT Frchifil | 5.

?in a hf%hﬁghrougﬁput for mat . Egr ggg%% gﬁﬁdﬁgﬁéﬁﬁéTéﬁP) The
migbwe ofi eomporshtsemay k¢ addedniayaniyerddr fthatgaomotea ubigjuitih ligase activity

or PR e fafa o LondFHAE pRfadlS: SAIEE, SRTPRIEILS & Sociman,
ubkfitdd fik Xgdvided airs W frékBon sbkﬁtbramaﬁ&ﬁl- Y81 oweR! g};e%%cﬁgﬂa of the

the ubiquitinis in solution and I abeled. 20 Ah E
ubmuitiagion jegeymes. sl am dlsmateaprgfarted epgbdimentkebighitinus pravided in a

e 3FRhSIe PR S SRS ORI Mg o0

ubiuitinatieh eatyineg. t he ubi quitin that remains bound. O her

vari ati ons may be used. For exanple, the anmpunt of

ubi dligensial A te%biagent Jhat degrepges dle?%&t%&ke phiquisinerglated activity may
beSIELPHY ﬂiﬂﬁit?%mﬁliké ﬁf&f&h'fﬁﬁbtﬁh it %\Hﬂ Wil acf%gfﬁelggﬁteg\g%&eases a

be measured by an i nteractive technrque, ‘such=as
PENRBTlikenhieigeitin-ralatedi aptivity mays bé abel ad stimntilatea PEM-34like function in

.1 ab and the desir ompl ex. partner -(e.q.,., .
viYSENT§S TR 0V, FoHOTBEd bt £ HoeBofpdit FEoR of a hydrophobic
mdigpeiRH a¥bh Bsté. second | abel,  wherein the first and

second | abel interact when they cone into close

pr oXientainyembpodimentis of theyinvghtienr eadats itgasdays for MREITyinghegents that

vl 62} PR HRE BPBabAREL o] SRR SR Y Btk proten
suglDhsy 4l BIF dorhhin 6@ YRING €eniABY REwvide vREsty VrBehyD Ynati bl 38d for this

two or nore pools of differentially |abeled ubiquitin .
punese. neleding dabeledgn wropotinomiss bpdingssac tlegieadsretic mobility

O ) , i . . ‘
SRS RRRE L RELABUAN LR SRS Sy By o
behmeddbr éatethibationesf theee-digneasionad togysead tstruetuds Sebich sacbe used for
FRET, in solutjion,. as LI, In addition, if a _
maglige Syt minlequ AT HISTHHIZEY A desihOf 5t AgenBENIBONG Rbodiment, an
asfR9 YREAS | EnQ" wihid" FBibiPAhRRR AF ohS JreARN Yubject PEM-3-like
urifiable (e.g., with a specific antibody or vira a
pot)}@gptsi@e hitls acsPIgvied-likg-AFL AL apgthgthisbediinest, thet esspy detvets agents

iSRRG B OB, e 8ol b P S RRRS PR
1ikB ProtPif Fotihies, sSIhCAy ASentd Dingid idtﬂ’it%',t hiading a6 StRe 881Gl A Rehponents,

wi th the tagged ponpe&nge. Proteins may al so be
celldaigompgrtppngiizatpacend thg likget ect i on.

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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In certain enbodi nents, the ubiquitin is |abeled,

either directly or indirectly. This 10 typically
wW@Pbdosms148Dr easy and rapid detection and nmeasuPEnEs10040616865

ligated ubiquitin, making the assay useful for

hi gh-t hr oughput screeni ng applications. As descri bed

bove, i.n  enbodi nents may enpl oy one_or npre
Pa&‘éﬁ&é@& ]gﬁl(dlt g‘ﬂ:‘gFel?f Th R Xe% CORHSINE 52 kRhPrpigin, are candidate

phhrdcEiiRafTbLihk eRathlat of @l idft@loasr api d isol ation of
the tagged pol ypeptide. A tag nmay be used to

f aci anet mahmgw‘weh@ boﬁmhtqonteyb@mm dig it Q)oatuimﬂrd thme PEM-3-like
de. 15 noieti e

vopa@ier granfis it atr8ebf omoisT b it PattEdmypupt i aciesse of

virkeist aidoniPi:e | 6fS tHRhveftio 98 BRllecas @rERflon28f 2 PEM-3-like
tag (e.g., epitope tags that are readily purified and

pOH@@@&ee@nw e oa werd -htheadelbowingd aaRE d;k)e -AP; a " PEM-3-like

PSRl P 0l %) MBOL R, Ml g P
hkk,n bemomiltivhersliand heteromultaaet); ve Gagg Iiaf’tiduﬂaﬂy’ @ACHIW &Gag; an E2
or the biotinylation of protel ns,. nucl eic

nggrY ias culipbs iyatbteal-1s diidi g3 mesll lz@ i ioggsin seupbagliragt® rproteins
knéWn MPbEERb Ahte LRSS é%%/ Bo A% vdRNg aﬁg‘ag Pﬁﬁ&ngﬁlat lévgg ®1 the protein

hereby 1 ncorporate reference. otin
sotimppathatay. can be attached to a biotinyl ated corrponent

Vi aﬁgl |d| n g{)qlﬁﬁr? t avi dly gﬁﬁér@ﬁlﬁﬂ tlagg(vﬂl eper; upon the

doﬁhaiﬂ@ éﬂé&;hﬁt‘ i tﬁ@ ptotethl Whl@é”ﬁdﬂlﬁten&éﬁl 1@ B 18hR8fmCekemplary domains of
i ment, is 25 capabl e of transferrin

pOt@BtleiunEra@tltlg) pm’ﬁﬂ@ are|moidest belewr ¢t RENGodiinrain tis explected to interact

Wl{hher e SaEEiaeng}’n\}‘g%J ?ﬁgi’, AJE go Eﬁ@éﬁ% tSITtlltﬁ[t}at o‘r: Egﬁll%lt uaijj;gton Qé g., protein

combnanghi(}agcladdmﬁh) enzyrre (al so known as a ubiquitin
conj ugating enzy . In aaEreferred enbodi nment
ubi Ewpr%eﬁr%d %Sﬁ%h@rép PRIVIFYl agRn the tstaeent 15 assqssadrfor ituability to

: f
o800 BBl SR B0 BRI ShBTBRE o Gog
pobiphﬂdier(espbmaE}’ZalpslwemahloemphsmganHWrIL dmgaml)xi quitin to

P M3-1iKk eptid WD 2005/ 00
p ' ﬁa%% ﬂnﬁﬁ i) S&?fo Erds lrn\%ghé ﬁ%ﬂ@ Ivgsent disclosure, those
nof’ éMré’ssity &&@crﬂﬁhm{%{’ﬁ bsie nex%%th@l‘ésst@é' SfbpronBEBY bfe of érdmary skill

bound fo a bead, optionally wth the assi st ance of
in ttlafg artFohdsei fngnats gfdnq:ho Approkigae aets corelitide @efmmh@d of protein

conr%g 2 ggzw%%ugchﬁ tg\'éen e%%gg{[-ﬁglme pcﬂ%ﬁlﬁgd? wgiar‘ged membrane

red@g)dnymph ofi@esicde BothAtol Scthegdsapbe gélteatediNasy difBredt forms, and
used includes | abeled ubiquitin. [n this enbodi nent,

inolyle aseaya dasidian erdliier iSiea e2n Piafied proteiapar ealblystes, g well as
celfibbeci UsEREANER Aflike BhRA BAL! SHRPIL! UM 2553 "B MsB%be used to

detect agents which bind to PEM-3-like 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
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such use are described in U S. patent application Ser.
No. 09/047,119, which is hereby incorporated inits
weniosoesys The anount of bound ubi quitin can tPEnUR®04/016865
nmeasured. In a screening assay, the effect of a test
agent may be assessed by, for exanple, 10 assessing
b t he eféeé‘:?t of the tg gent on khnetlcs st eady-state
© RSPl SFTRIO Y PR SRRt rP P RIEEBp okt Batgral products),
pr&dﬁ@ed’ %hblﬁiéﬁll?s(% 2y, hat lfﬁcﬁécu@éso‘{héiﬁ(ﬂng? gh@oﬁjﬁﬁfetf&) or produced
nbined in "~ varying anmounts. In a rred
re@nmnﬂﬁnﬁn a prsiferuidt ¢ombodamertEthe dmsph@neds aupnajLiorgamy madecule, €.g.,

ot 35 aitls G SPoo BARE Bt T 18P of Bty At 2.000

daiténsused at a final concentration of from1l to 50 ng
per 100 mcroliter reaction solution. Optionally E2
i s &by cHug sCIgening FroFYRe @\flimhatesfohbr@neﬂgf gemp@mdsgnd natural
a n_ sol p [ 0-50
exfri:gcrtsﬁ gligfgrd mgh;::n?c g{s e}% re%ag?sﬁllggﬁ egnt_ro Fnﬁaxgl% ¥ R&ber of
coppedrels sayegshindi giwed perRIA\Mf3ihé. kAssﬂ@é yPwtprébent idvention which are
conbi ned gt a final concentration of from1 ng to 500

Perigrmsdy in Q56 frectysicmse ucheisdny, he QBYQL@HeénWIﬂQ@u@ﬁ%%ﬁqny-puﬂﬁed
prcﬁ&n@%? Ayt eallesoﬂ?éneﬁ @rpedsﬁ’s t nd Xf %%fgenéu?ﬁ %ﬂt thdy can be

|'i gase acti and/ or | quitin acitivit
gerated 4 pyrmit ha,p$d vlﬁ‘l’dlopmenp layd irelhtdgplyc adsyodetetitivn @lﬁ an adtenbion in a

0, - 200 ni. MM t»..,I\IaCII , _PpH of
gl taree Al o Meater W Rt Pnu e SHPrbo B he ffecty, o cellular
0GR R o BN alIBty AT thdHedi@Anipo Rt &dh Bd ge'i‘lleraﬂ's}(ig‘rﬁi'récpﬁl the in vitro
I ncubations may be perforned™ at any tenperature ch

systeqa; Khet agsay lnmadrbpmgchcusedypnmgdplb'cam |the effevieof the aimg on the

L —

or tlamigtd inaheymafy stopérgbs dfthon@lechlat tagggteeni ng. Typl cal ly
between 0.5 and 1.5 hgurs will be sufficient.

var fepIp %?eddpw@rro pehgdntestsafyfhopresend ResgugR meomﬁléuted PEM-3-like
pr(ﬁ& Bﬁ‘l ié}oi)b%%pfl EQ§ ﬁ%edoﬂ%tﬁﬁa mixARISRLS lelaglks%mz %Eﬁ?ﬂec}] proteins. By

ers, neutral proteins,
serdeplmf@ﬁn itSls nesant thahihe iprotmmy ubhzcuhmdﬁhb meo‘oastlthteﬂ amature have been

opt i ti ctivity and/or red
pre s P cntipleq Hhtsn Stk SRR el Rousint | Fongsianges gy contrast to cell
lyshR2088 %?ot&ﬁ@!nv@l%@rlﬂ"P@WJ?:[m{e%@leh‘f‘@mﬁﬁlék GhrBGYN af-e {B&nt in the
81 WO 2005/ 001485 PCT/ US2004/ 016865 assay, such as
mipiiet Ense lﬁaﬁuwﬁ%%t gy migtvedselli sthébproteisg in the mixture, and more
nm.cr Obl

e EebRet s 5%yl dpse BBt Peciial il atisrmethos, e

re(i)ht,trt@tb@ pedteinemAie)is ddhiesd B9 Kixihg Hdhl¢ PUHABE Pideii®Yuddethat the
added in any order that pronotes ubiquitin Ilﬁase

recqustityted ;mlxme Wtw%lbslapléﬁewhwnre@tmdﬁu@élf ascafrrglllax ar viral origin)
wh'i@ldﬂlllgﬁltt UhtefteOFHE or lothewiRE Gl fh%dab?l'i@qg'lﬁga@ﬁre PEM-3-like protein

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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5 ubiquitinis provided in a reaction buffer solution,
foll owed by addition of the wubiquitination enzynes.
WO pooaorBs er nat e preferred enbodi ment, ubi qui t PEI/US2004/016865
provided in a reaction buffer solution, a candidate
nodul ator is then added, followed by addition of the
ubi quitination enzynes. In general, a test agent that
dec&%aﬁg@se@bmwst |of Kibie upriesaut tinventiohatdses sereewing yassays can be
i phtbit P -1 ik ot ei n funet.ian .i .
stk VRGP dbfot Bty e ' 8 LS B Bt Bl 38, ifffere win
assehibiyuor stabiligl eftthel PEM-BMikieypromdin doenplee dint &n Stenipldréttbénding assay,
PEM 3-1 i ke function in  vjvo. Test agent nmay be .
the anonad of ererlés saptaptesigvitiza 6?1¥“W°&&ﬂﬂﬂ%¥w-%rllke polypeptide
r . ?) S . . .
T oy ane el oL e TRy Sy GRElALon of PEM-3-like
pratefercoinplexagprayisies ¢ nodeas forkistdnniming theaoRpvhid's effieacy at inhibiting

ol ypeptide, optionally a particul ar d i n.of a
(orphayrEme srastian fetvuegt (.80 pokpeaBfies LIy S1oagy N the compound
carfl ®8BdsEbss) B %@n&ﬁﬁﬁ?%s@fcsﬁ&ﬁ@y@r@yfr&ﬁ £ dbfafled ! Wiy various

pur pose, including Tabeled in vitro protein-protein
copflepdtings #5 dag /st eommovndphbreavier aesiviro] asgay sim flso be performed to
a b or ot ei.n.bi ndi ng, ~and.t he .
oY s BARHR el 350 09 BATSr compices s

quateitgedintaé bvened oftthe et chnigpnad.onal crystal structure,
whi ch can be used for 20 nodeli n% i.nt er nol ecul ar

i nt SOEPIGXo QAP dsivgRsnothe dFMaglilift polyneptides and a  substrate
po FARHTER) b B aSR1EL, B0 i A ok A e ettt
degpobyp epovalesFou tistancBEmodulatibe-iAPthel formatioherf complexes can be

A TR o eSS G 0oL S 0 B R esenty

labiRRALY BE RhE ARt RANTEMRa)) bl SmBhRb&dshy,C eronddisHafiic Mtection.
enzymati c activity, binding to other cellul ar

SurferrdessrnstesomBeasyisteaisasuch astimet areatlablei fram Biavoreamébrnational AB
[ike. ~ln.one aspec t i,nvention provides nethods
Ui SRR BE bt widldo TP B fY), i Mk
compFh} it0ORs]] tHeadesirabler foingmubilie bhe Jfumetpdiypepfides to facilitate
PEM 3-11 ke pol ypeptides. A Gven the role of PEM 3-1ike
sepsEAtipBet Goarenss famp amcpmplatied foums Homsorli e argteiniats well as to
1 r . . .
ocRFEUR: ahdRadl FibciRell BRer bl St o g protin con
be podwipebtvhithsadanch ddmaiprtbateparmitt g prdiey (o rtfeclaumt tod dnhinsoluble

such_as PEM 3-1jke-APs, and . 82 W) 2005/00148 )
magET 5@2@@@}%%&%@&@@% SPRPrEENF $27 PR é‘giiﬁrg%???(’ glutathione
sepfHafRt B¥5R GRHRE RS i TakisPMOPbP ghdiRiocR8 e ¢818d microtitre
pharmaceuticals for the treatnent” of “viral 1nfections.
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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VWil e not wishing to be bound to nechanism it is

postul ated that PEM 3-1i ke polypeptides pronote the
wa@s@senwl4gs of protein conpl exes that are inportBeCL/USI004/016865

rel ease of 5 virions. Conplexes of the invention may

i nclude a conbination of a PEM 3-1i ke pol ypepti de and

one or nore, of t foll.ow ng: a PEM 3-1ike-AP; a
carpy, SosoRAcH Piows, dfe vy 3%ieich s SRSPARE gl and. the level of
intEHablirds pdliSepHd ToundBinhas S1208-BEImdHadioR Al i

PEMI%:IB I ?%gﬁ RS Hla actithl q@ﬁtﬁtﬁ%{egﬁon}ﬂ the gel using

homomul ti mers and het er onu
stardpyd elgatrenhougticrteghniguesdl V Gag; an E2 enzyne; a cul lin;

in. AP 1. AP-2: Ll as, i Al .
o U Aot 2o e 25 5 DG Demeide mey v
identifischrbyn-ees e WQﬁﬁdﬂiI@&daPEh@B-l&%ob@iﬂél?ﬁd%Y0| F\ggaﬂ Nilustrative

%’gf protein, sorting pathway: The type of conp
empRGIEEt, 1 fusiquEpfoteiniqea hsopipyisted i whickiddds degemainubanpermits the
' ' e .praotein. i . . .
it AOTBIEAN BoblE 050450 MLk o ot
carpb¢ eddorizdd omtd eylatathiong sepinirederiseads €SRHAVCERECRIESEW.ouls, MO) or
EléhNG d rrai? i exgected to interact 15 with cullins,.
ghuphigne deiatizo@microtiis platehhich s tBemevmaiped oA o potential labeled
binkieGigbhtiana tih i6 oS ing j i
BB A8 s BB pBOTEE 4 BG, Efoggnvoation,
thet pads etst waghedt toi ®nmys emgambbund agentamid tHeymb@ix Béadrbophd label

dnhi-bit. for.mation of, a conpl ex of a PEM 3-1j ke
det%‘%l?%‘g% ﬁ)& %{dg%%f ERG 18 e et BEPR S dipsogiated.
pol Kpgaitandthef empbiinicnd (B PEM(3LidYE tideﬁgn Y@htid liXteracting
of assay formats will suffice and, in [ight of the
Polypepbidp caribs dised te genarafo s inferaction rap sssay @es elso,0EE. Patent No:

§. Ny W e >, L0000y ehended | b fo_.
52888 ardivan of R (1000, E30, PP VAL YT T Biot Chem
26&mm6>mzm;e3mrbmndﬂ9t93pnsio@&hﬁqummm@t%paﬁ @k dbuchi et al.

| exes, enzymatic activity, and even a PEM3-1ike
(19§§n§5@1ﬁmﬁ &:1p8e 18P foresbpeayently depefing agsnisomhigh disrupt binding
Oftﬁ$?£0%i§s foUnahi mepct i vity, may be generated in many

ditfferent forns, and 25 include assays based on
cel In- partieulsy sthe nmethed gnaklzep grsbfc;bjfedlimeﬁt: egﬁ]ﬁs ﬁfhiéle:ekpress hybrid
sat es,...a Il .a el | - based assays which utilize
projefifne £5 et g 60 él}*/‘gﬁl#] &Py SOMERAYS tﬁ%ﬁé@pg Sserenge dor a DNA-
bindiflg dIRLRCIT AGANESHIRLLRIRLRE 4P PRMBid kkfe RS ﬁlte%'o@ing Spauence

Such binding assays may also identify agents that
for i3y "enits rupteitge-ghe FRVes-dike irodyisetide e saffREvt Jehgtheto bind to a

oo BB e S VB 351 BB i pina
actidhtionuérnaig Bed hefrainedbnggafe encBBMo3s 'ike pelerpent ngtenﬁal
. or conplex to a substrate. Agents to be tested canh 3

Integeiing protein £ gutfiseent lmgthoa/intewebwith 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

86



10

15

20

25

30

be produced, for exanple, by bacteria, yeast or other
organi sns (e.g., natural products), produced

weh®sieaBs y (e.g., small nol ecul es, includi ng PCT/US2004/016865
pepti dom netics), or produced reconbinantly. In a
preferred enbodi nent, the test agent is a small

actbw?a?,h%t?%%??sﬂ@eomﬁvgrﬁ@o@‘r’%ﬁée%'f B PR andruspide score for the
mtt:ﬂa@ﬂib@émué bat MOfshHre@ldsons. 1'n many drug screening

prograns which test l|ibraries of conpounds and natural
ext Imagcordancgwith thraprgteptinvesiay heanehokbictubs prowviding a host cell,

e SR bl o 1 VRS g o PRAB PGB Rter Pombe, Ustilago

maythée &c@m&ﬂy&h @ SisiRE NN afroRdrd Rraa6d, | Aﬁﬁe@ﬁllﬁy SHi&HE Aspergillus
such as_ may be devel op ed with purifi ed

nidylags, Bighiar pastprisg Cb’méldél trapieslismpidh Haym@spolamrphat gwugh most
pregéerﬁlfél ;ﬁ S: e@ﬁlaegéfm%¥%%? 8 ’@eve s{o g%ﬂe E?ﬁtaf eé/ I %g?t %‘fnf having a

bmelmgysmbefoe ahe @Nmfblmhn@kibmmat ofom trianscdiptiondl Q@ti{raabr tieddatthe bait
t he

whi ch gl at e% a test conpound. Moreover )
proliip.evich tht the Faparisy en@&%pme;s 2cRAICHD B RIP il ihepyhe gene is
trafcripndl§ Sti ¢ REP ‘Tﬁ@‘?ﬁr&%rﬁ@h&%ﬁ@ rrlff‘a{a} l% e}%ﬂ%&:ﬁ ﬁfja bﬂ}gfnggome of the
in vitro® system the assay Inhstea ocuse
hogiceMpeariak jDaU of ah expeéseut veofort Freemdction tap asbe_ys]rﬁay also be performed
mrwaleaya g et aI%%( be manifest in an alteration
o8I 355 ’rﬁlf’é %h other proteins or changes in

enzsrﬁatho@t RERPAST icBtaidb 4 MRstMEifREeHL genbakBRh - is! Sipable of being
preferred in vitro enbodi nents of the present assay, a

expresseh ét theuhest cebnThe| gere engmd@s éi dhimerip pmtem,owbmhs:empatses @) a

DI\%’?—%?@%&&%%Q tﬂt@%yﬁlz%% t}%t dreslio%ng Sﬁ%gﬁﬁ l“(I)trnlht ¢ r?q%ter gene in the

hogpcelll,@ind $ii )4 bdit Fretkin, Rudthes o FEMFBliké pélggepﬂix béfuenérave
been 20 previ ously separated fromother cellular or
vi r &1 Sepenst @imetic gge i Alse arpvided; whigh i Ganahle phbeiag pxpressed in the

hodt %éﬁltﬁa renb s PROLRILA S, didh @H@ﬁg hﬂ)lﬁ %&)d&ﬂléﬁ 9&%1%&&26{ fikst and the

conpl ex formation are prese xture
sedond sthiri&ds genes yare ehtatduced tintoaltte hbd;tecelb rint tae nformnof pdasmids.

tur and ferabl . are preseni at 90-95%
PreRsbiy Row e e dist Do Aiis Tsrechi® € AboBosoRE Ok dae host cell
and e sedoRd %ﬁﬁﬁédc%eﬁg iAhRbAICAd e iR sl &1d8 rp'a.ﬁ%@‘ a?l/asmid

m xi n purified proteins such that
r ech@%@fﬁblw eié nDNArb@ldmbsi@mm alfl yhe dirkis h}fbhér protein and the
(S ceI ar_or._ v
AR AV B oo, P Bl B R e g o

tramsegipticreal RlivBolsi keviny eé@icdble OINPIENIIAS SRTDI3hsaigHoRBl activation
di sassenbly. Assaying PEM 3-1ike protein conplexes, in
dompigs.p @dasiarecathigsatspanicdDNA-bindiag AR aRSTIpRoD petfation domains
0 S A R ) BB e o i s
GUN4c and iAIDKl mraﬂems Meay dthdreprotedind inviobvwed- memmmﬁptgm also have

septarl'eltlgﬁesbinding 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
87
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84 WD 2005/001485 PCT/ US2004/ 016865 In one enbodi nment

of the present invention, drug screening assays can be
w@emsnartsesl whi ch detect inhibitory agents on tPET/D8®0£016865

of their ability to interfere with assenbly or

stability of the PEM3-1ike protein conplex. In an

exenpl ary bindin% assay, . the compound _of interest is
used dm thestaigel s anstractsy spely A dorasps P%Kﬁélalcﬁém 1RPrgsReY, Jun or fos. In
o RN 0t R TR RS oA iRt BahichBionsl activtion domain
maPhd/Midm dikferenppwtengn Tlenpleaf ad gsAMNAekinding@amsirf provides certain

d 1.0i h : fi .inhibitir .
SdvGEE | LGP Pob 6 A MRV 090 o setvahich ihcfion and

hasP) ¥RAPH lefBst: onl Ran&tbliGReY yeist IdefesC OBP4NHon, GRB dTeLexA allows
assessed by generating dosé response curves from data \

condriot averetlie genstiyityaof thasissaydadeniavak phimseragtiont(eee; deit example, the

C repve ol assay can al so be
Bﬁﬁggggﬂﬂg%p&%“;ﬁb%&%yﬁﬁgggbgaseline for conparison. In

t hemcmrateiell eatdaiments) @nf @hrRhAtRNackilvity ASFICRXSWIE the bait or fish

quantitated in the absence of the test conpound.

protifplisesindcivaiadi 68--beeMEEAt MestPENVPB-qthale TR Ot # dEEM-3-like
po@ée:gﬁﬁ% 5&%&1{{5%8‘9 pol ypeptide may be detected by a
rety o

echni ques, many of which are effectively
desConthmthgnbdthe theFillusirated aaaplenubki [PENM-Grlikenpdlypeptide-mediated

. formatjon of conpl exes. can 5 quantjtate sin
g i bR By SRR B Aot S B, tereore,

‘ cauF%g%? g@;l%ltigg doflaHPlERASAL k¥nschipheh 8FtheQep&its )Hggﬁé.i RS héthod is

I mmunoassay, or by chromatographic _
cardet evtt hyointrodseing dloce fipst abimemicrgenomad dhe sseoné wbimesigcgenggnto the

hose avai/l.able f,rom Bi acore..lnternational  AB . .
hos% lﬁﬁﬁ’s 51}1% ,su Hagnghat? ﬁ,ﬁl? tg! 0888].61811% élggtlirt gﬁa:gt tgg EBalt and fish fusion
proBie SidNn® EQ3r8dsBd inbiShisiehd frantdytBNtheirbpoMer lgeleto be activated. The

desirable to i nmobilize one of the po ype%t[des to

formaigen iof sa FEMG-Blespar BEMohliks-Ao apm é_sfeﬁlil nin a detectable signal
TR A Py S5 bl RLSALD5: bl chvion ot

corhplexl $i fhRtpr¥@nedTops teseedmpaunt Wad dm ther alisende ofdle tesecompound can
provi ded which adds a domain that permts the

be pysliecARBE e IR OT FBMESIORRL IS TEPpTFr 20 Hbgar@, ol Various
repgﬁé;’ Mot hﬁg HeUsk®th cgfcﬂlwﬁg éﬁ@ﬁleﬁﬁd@gf 0BGk Ond include,
g i gma Ch St

ut at hi one ephar ose beads em cal , .
for Leaample, MPorter gghast whinh prelude shshatétzeablaistgnelsi sr el2®d from the
%I ates,.which are then c?rrb' ned with a,pot entLaI .
groj Ht"@’i‘sé%’(nigﬁ aBregtzgpﬁt,lc gerpl a Horggcent gg%afl,equhosp orescent signal and
druRQbiR&EREI de, and the test conpound and incubated under
condi ti ons conducive to conplex formation . Follow ng
i ncOpeataspeet aftibe nzesgst dventiens henyides Ieeqnsiiatainprotmp daeRgrations

. inter ' pr i N i - .
PSRt VS 2By BREp{b i REg favebce

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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placed in scintillant), or in the supernatant after
t he conpl exes are dissociated, e.g., when 30

wor@sooi4ss e plate is used. Alternatively, aftePCIESINIQN6865
away unbound protein, the conplexes 85 WO 2005/001485
PCT/ US2004/ 016865 can be dissociated fromthe matri x,
separated by SDS-PACGE gel, and the |evel of

Ofteryit ailh e idagitabla gpp%ptqssj eng QrURere; Viral POteia (¢ 8¢ GraprEny) in such a
f I

cellequ(g{g{ {vaoiﬂ ﬁgér@ikt i\ﬁﬁ-lfl{rejmlssyplg 1(966 tl‘fﬁ glrso é%b%%%ﬂb% o infect the

cellagiemhsrlmbaif iteiee, tAd@anPi_gM B geﬂeeatm(gl the eﬁdjed&lsmymtm infact cell
i denti { i

ified by usi, ' bili.zed M 3-1ike
inclyds (hseptity e date arﬁnbutcrragv@f %r%@nce%agm AR FRVIrogmegkmgye closely
eopRh Rl B8 iR W 66 dRIURIA WA b, including the
abiltwt ofi the #gent dx gapl entrGHioPERM @l i Ferthersions mtatne pfighe in vivo

can be adsorbed onto Iuta hi one har ose b .
emt(‘%}' ﬁ‘g eﬂ 554y, Sygh a esl\ﬂenolﬁc’e‘:l‘g | 3 gfrmnglﬂg% high through-
putqﬁglxgggfgagqldmqu@ﬁﬂstre pl ates, which are then conbi ned
a potential |abeled 10 blndlng agent and

| ncﬂmomoaﬁ@te of SenREN - blike protain epwplex sap bpgndagenous to the cell
sl SRR SR 18 R o o B Ref S dorivea

frorﬂ%kegdﬂoﬁﬁ dowdtése Cldryinstaxice] ﬁsbhq)rsmﬁsrdaﬁﬂoaﬁhtr@ciﬂced it éhe cell by
bound agent is dissocjated. In yet another enbodj nent

recqrplinptNEenques (Hshyaspioval ﬂspn\asep%ﬂ B EXRAPSSIoR: Vsclgeh i3 gvell as by
ml&&l%%eﬁgsﬂgg %?59&{1 g%lﬁﬁ?&%’%%%ﬁﬁeé’n%&ﬁngﬂlé f0Ligh g&;telﬁn

see a at ent 83, 317
Zerwnasampt enabhadirdi9 3) cellas madipnRBS- A2 mcu?aaiumamﬁt a eandidate agent

1993 Bi 268; 12046-120 art el
and 5881 R '§EN§5-§@@SP@%2 R, akert R s 3PEM-3-ike
pro{e;ﬁ9 Ay £oa8RRefed B93prb8RGion dOVire Hﬁ@‘ﬂ)ﬁﬂﬁlésy As demonstrated
detecting agents whi ch di srupt binding of

herginp teiagentt thab disruptel PEMrarlike | profsay estisityasan t:ewée rﬁeﬂWSG in the

e _of..chi neric genes. whi £h,.expre
prof R e e RS, B PR PR E B R il sgrvives
may REIsRI il ERMA A, fc@ﬂhpﬁx BdiAnationdbiggitidaali hdofembrane fusion

transcriptional activator can be fused in frame to the
eveglsdierty @E@g@ 9 evira} @p.dsaor Bsiqn: o% W@sp@psa gE]&I- -like proteln complex

fonjﬁgt%n %lﬁ,g a?s%l n?gy&t ?ﬁm%{)re% ttdﬁ&{ %aﬂa@%&t& Gy ?hl,lﬁ%p{'é%lplated

tra i ng pr tein. econ
promintst er ref&nicy qﬁﬁifaatﬁcuramadramlysmn af coguitrifiedt pmuemh) maFlmorescence

f d f in,
Resangice et Sropiet (B0 besmingias sl r rd Lol omplex
fortnSRGH. thu%résE‘én% rn@(ﬁ&cdl\éstﬁhviﬂgethg BMpir ehﬁé%ldﬁ%ﬁdpé?&ﬁh% sgaectra that

portion of bait fusi.on protein. If the bait an
areftirginghp rlmtoeq:lnsa pm1mibj’ avithoonenarentleart canesxdpibit FBEM aThe fluorescent

molecules are chosen such that the emission spectrum of one of the molecules (the donor

molecule) overlaps with the excitation 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 fluorescent energy it produces is quenched by the acceptor molecule. FRET can be
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PEM 3-1i ke protein conplex, they bring into close
proximty the two domains of the transcriptional
W@ea0sMeu48F . This proximty causes transcri pti oPCDUSHE04/016865
reporter gene which is operably linked to a
transcriptional regulatory site responsive to the
transcriptional 86 WD 2005/001485 PCT/ US2004/ 016865
manifgsiedato @, reduefiony gt diss inensgy efhther Bperesesnt gignal &qm e donor,
f
oSl AR G B cRe8 e habchUBE P ARt L o e
lon'ger\/\emelamlgthst(ltmwvermlh(gubsb nMraﬂmtmrdth laogeptorNB&tendhe Flporescent

prolgin aRsubh el SR orfes 48 Cimaifbed o Higpaied: (US. Patent No.

59§pggharonyces cerevi si ae, Neurospora crassa,
Aspergi | l us niger, Aspergill us nidul ans, Pichia
pasft erelxgmp@ﬁ@ymﬂuqrmmrotﬂn iasycitalrhyelight at roughly 425 - 450 nm

war oSl A B 2R 8 S et b, of SRS B RGary Digtein i

excited @i Nighs bt ﬁ)ufgﬁl‘y 56@9— £ nhi i anitIRgRRI af 506 -8500 nm. If these two
transcriptional activator used in the bait protein,

protgifishaiehplacedh & rsg],ygpm,emeg@iqg eg;@py@gg\ésﬂ@rescence may be’ separately

t e
s LAELE 400, A el WIERRE o Miniy yithgoch e,
the fhigrdseend @mﬁieslmll&ecdifemmgomw Theebluikio hghtcainittzd by CFP will

be Seis boyrimerelanies povaloy B FTARA A Mpon the proteins are
| |
stinAR&te& Wlﬂﬂ r%‘ﬁ at Mﬂ% I-E?:ﬁnﬂlo%e %%E enﬁ{tgtpbgl :]% 3t dAfy Feduced and

Irst c ric gene 'S ca
the enm\e dight] whiclt isenoh netmadkyl stimuldted glethis weawctabgth, &s greatly increased.

R AT B R Pt B it i eetrh T ot delin response to

stin®l18HE iR mlghhﬁl 1he RREitAon FRRBE dffihd B@norh@&tcaﬁﬁiahng ahskio between
(ii) a bait protein, such as a PEM 3-1i ke pol ypepti de

the derprenéd figbeauiite avaepioricmitashlitits ibangthp dondrepseeptor emission
1at1§ﬂ% %le%id o&gﬁ?g lélgt. &Itcsugﬁﬁél &Y f7o ?ﬂo{egceiﬁll‘? %(1‘)%t81‘1)1§ targ %Bé in close

usi on protern

pro&imioei Whedh thebibhgr Tab?pfdr Rﬂﬁﬁssﬁmdﬁﬁdsl & loﬁzle lFRETI i€ Eédﬁ?ﬁﬂgCand the two
genes are. | ntroduce Into the host ce In the.farmo
u%ﬁ%&% Rygteinspr Wb?léﬁ%mogmwov@\ﬁms manier.the Wteragtjopehetgeen a first

(%ﬁe S Céﬁfﬁ?ﬁgﬁl ?%eﬁle%lfl@dmsome of the host cell and

ic gene 1s introduced into the host
cel Th@@cgmdncefofaFﬁEﬁs afisel. cauRs efher Hibvbrgscendre lifetime of the donor

DNA- bj ndi n mai n of t.he first brid pr i n and, t he
AuqpseR POty dharOsie, v Lo Ghetdsotn TiareEnl Bhfim S ps pipasured
usupg DiRhAiqaé erahed veftsdeneiMifctiiRNamEingtttamslo g?QFL]FM} OFstveer et al.

havi ng se ar abl e DNA- bi ndi ng and transcri i onal

(208€X SeiendeciP0: 256 HdPED; isuirEst al. ($9%ck szm;s elBe34; Mewveer et al.
(269(')\*6‘ Bz%})ﬁ)gsl 997§n?1f75.a@86ah %Al%ig Itecﬁﬁlq'ugsa {’droaﬂaﬂlgﬁglﬁm data hav\e
been developed. These algorithms use the understanding that the donor fluorescent moiety
exists in only a limited number of states each with a distinct fluorescence lifetime.

Quantitative maps of each state can be generated on a pixel-by-pixel basis.
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are known to be found in the yeast GAL4 protein, and

are known to be found in the yeast GCN4 and ADR1
w@e@wseirss Many ot her proteins involved in PCT/US2004/016865

transcription also have separable binding and

transcriptional activation domai ns which nmake them

usef resent |nven and include, for
exa |%ef? Pﬁ%&?ﬁ? 2k asymise ¢ %13%4 -fdike | polygepfidg, andgghe interacting
prdt&ﬁ@ﬁ'%t@&ﬁ ér@%th@%?ersc&ﬁlgm t lltlay% fluorescent labels are éI]7V16W of

transcri ptl onal y I nert omal ns may
tlumpmﬁ@at@o;Lm BﬁWHJBQ(ﬂMﬂJ@lGE}%npleeserb pm»vtdeé lmlxby et suitable

BSR4 nc o Aoy o e AP Serlil tnibse et in the ar
Fl%c&htﬂ%dhﬂgd@i%&ac@&ﬂﬁ%?d‘b JNPFREIRS h‘ﬁﬁ%eﬁf&e' a‘éaatfhﬁlﬁn protein

domai n { be from di pr ot ei ns e use of
withes Rupnpcept protein, 9o eedmplp fgeregesnt peateing nsolaé@i/ﬁomaglé}e’lsh corals

o B SN 5 A L GRS NP o
grd:eh &hmc&fsbcmt ippateinf (GRPADE Aggne sy vibidrad AV iria8, mbks Be ‘Bﬁgﬂlt@?( Alimmer,

IIo control over the sensitivity of the assay
or fiee et pciion Aales %WSS(I% 8pectray %a#mpva@anfﬁr@ée alar@much that
a O
o AL ) AL o, o

YRPhandoRFR, respetiiwdly). pi?lodmesqent pmtamsanay battabll,y attached to pOlypeptldeS

do'nant. negativ r other t.S a. PEM3-1ike 10
eSO, B 3 Btie oyt O i iR, for example, peptide
bohds| et, re%bﬂa@s@% agBlresiort Bl%téﬂ%'\/bl%ﬂublﬂecross 11nk1ngband blotm-stre tavidin

pol ypept i de-nedi ated 1 nteraction, et ween é)

coging. ﬁamplqswsf ﬂlwrpqcomteprn@mn SQdﬂE Swd%aterxtseﬁmzs 048; 5 ,777,079;

oL RIS 25 SR 0P, BSPRPy TR BB oo o

Naﬂammﬁcscouvshym ML50100M 1 MGard reealf i(1582) HrbfBRhbM. BRAEHIBND5:803-
t he second chineric gene into the 15 host cell,

and
808 yevens gak Nhﬁ%e@q"u«t Biechear tFhymel.uRdRy vt dersideet al. (2000)
Scz@ﬁééz%n@séﬂ gh fusion proteins and are expressed in
sufficient” quantity for the reporter gene to be
act Otladretemplaey ﬂﬁmlemht moietits sveREMo@nlih Kkee art include derivatives of

ﬂPEMSI ke- AP..conpl ex results jn t ect abl e si, naI
u&qﬁg,%bebergyx?chgazg r ERERAGR, oS, ?%%Bry OVpe RTI YlOXﬂZOle and

rhaﬁﬁﬁﬁl{ed' Tﬂés%,anﬁrlﬁaﬂféftﬁér Henlp@®iryBiioPRcQt RoicGQMRhESe 'f&%nd in the

presence of a’test conpound and 1 n the absence
Hat?ﬁ@qkﬁtﬂwmwm@ obanarRDRésearsh dlhsatieds (POddriektilagPtobes, Inc.),

k50 R3] 28 b 5Bl 808 1 SREREE i

prodéihd) thdite fivetcbexd svigh thabinby e@ith of fAitfledcB® Uidfsty Mmefude, yellow
exanp reporter genes which produce such detectable

ﬂuglie&‘ﬁar groa@nm&@w Fscher t(B@lder eludl- C9AQ) Biochepisny aH: 3500- 15),
pergqosprtﬁﬁdrB @195‘@ ndi }Itnjogé% BIGEME SAABLHat® Symbiodinium sp. (Morris

orescent si
et al. (1994) Plant Molecular Biology 24:673:77) and phycobiliproteins from marine

cyanobacteria such as Synechococcus, e.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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drug resistance. 25 One aspect of the present
i nvention provides reconstituted protein preparations
WO pbai4ey a PEM 3-1i ke pol ypeptide and one orP@DD82004/016865
interacting polypeptides. In still further enbodi nents
of the present assay, the PEM 3-1ike protein conpl ex
in whol e cells, taking advantage of cel

cut PRRE ReRh b obe dpbiin celibasad Bery aagsayeollrise assays
FREXGME , asdtys ARSC %m'éﬁﬂ)lé)_ecboﬁieggtthfougﬁgﬁt?’ééréé%?n% rrﬁétﬁ{)&k including
I n u | ce

conpl ex can be 30 constitut karyo
Flugrgseanee AsyivatedCell Sottingiang fiwaresedni scanaing of edabtiree brSys.

88 485 PCT/ US2004/ 016865 Oten jt wll be .

oot T 1% 8B P Vot rir MoRaner e mepein e buvjng higher
or tavelsrof PEMI-3slile proteir @ltivitgh ' iR
) %ﬁifu ke pol gff{? o] ttﬂvﬁgf? Oftcht e fhEthat are regulated
Y PhMsedike peoteigePrompterregions farsuoh genes dprlstger patviant afymsh genes)

3L ' in an intact cell

ma} BeIRRAHTHY =P To 400G 5F e ReP ot BrRibr shsriased assay 10
detéatingtritotimk enlrnae oe dininish PEM-3Alkeereghlafea| 9énd expression. Transcript
levﬂgﬁ{ O-the n&ttlﬁ}g]% %(Pat whi ch therapeutic use of the

A tofetRored M ARy Mey knawnuai the arthsuchags; ifon gxapiple, M¥orthern
blo@@eNRT-PCRAI i it O | urqt.he e ..

Og%rg’t ai n?g%R ’ tlﬂle&(?%]{a% veght' e%‘lplggeg?e?e r%E%\E éflh{%h g%ggélga?ﬁtlvgﬁcﬂlay be
achigyed fanprassplei hyemtrodiang 2 arenmBBMablike erpeisith vdet@UdDecreased

. | vsi s of. candj date agepnts. The conponents of
P BRIl A AR bR o Sismple SR geraserse ribozyme,
gent Reodkeud, etc10 sel ected to support the assay.

Alternatively, some or all of the conponents can be
derlnvgsgeral, vogre ssgronesningsasanytissa binding asstya(vesthek psotein-protein

: tej Nt roduced into t cell. b -
bindhe SehEnicfy Sl B8R (38 b e ghelerilon ey dp Jgined to o
labedxwhers stcolabsleah dirpetlyesr ingikdetigproNide Hidetkethblc @fdnhl) Ovidis labels
. fusion.protein itself or MRNA encodi ng the fusion
mdﬁﬁajf‘ot AL 1SqIP e n JUeteEisE: mehegiluinessers, | snppmespulsataific  binding

' at.i | [ t and ..
molBéfI&Y paffcnbs Egggnl\%ﬁ%ﬁe:ﬂlc ea&?d?% dag %héagﬁg.. S}})?éé].ﬁ%%ég«?l{l%irﬂolecules

. assayed for a protern activit
incladdpatisneuvhs:s dideEMnd-stricptevidi, digoikin @ctantidigyxinsetc. For the specific

bindiP S REBPLT iy oOpB i fadhon ot fieortialy g dapeled with amotecute

that ipEdides! foK @etBtRh SinThcasiinte M LR vrAS SdlrdECT €aSE i N
the production of virus like particles. In certain

entfo el 0§ otheEmagents key e dndideddotthy sdréaming asayy. These include

.Gl i t limtati co ex for ion, -
reaéﬁﬁl%&%&?t%ﬁlﬁ%ﬂn%gtgﬁ s Jelr?%l%g.a%lgu?l& ir(rlg{ffrgfa[segggﬁ{lg a(eel_lgf_d,to facilitate
optimel asteingfrotein dindiipdandér téiub® hodbpetAR! 6} B8dkground inteéactions.

PEwmﬁ%%Lke protein conplex formation nay be assesse
Rea%?itsf ﬁlamoggit ¢ CHislesy éﬁ’dhgﬁ&qay,sqs@ho@s protease inhibitors, nuclease

inhibifors, M0 AREB61aPhdtni ete. 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 hi gh-throughput screening.
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proteins or affinity purification and anal ysis of
co-purified proteins. Fluorescence Resonance Energy
wae@a®bess ( FRET) - based assays may al so be usedP€@DUS2004/016865
determ ne conplex formation. Fluorescent nol ecul es
havi ng the proper em ssi on and excitation spectra that
ﬁjé%ﬁ)rou nto close ommty W th _one anot he
can ppgientsya tasf e asﬁ?ﬂS%‘Efﬂréﬁs apilgy to perturb the
locslR%8A &G PEA-TiRE p n %]
nol ecul esca(t he 3012% a%l e{:(%f e%s \C}%Y%B wpﬁlﬁl :%ﬂe{& hﬁ)lypeptlde
localizatipate de nypless.r um of the other nolecule (the
acceptor nolecule). The donor nolecule is excited by
light of appropriate intensity within the donor's
10.ex cCMeitidde Bné D6fifpbéiions TBETHAGRMNt bDORaEDisb&letdre absor bed
energy _as fluorescent light. 30 The fTuorescent energy
i t Br%ﬁﬁ@égaspgctq@é iieatiombprovides metheds and mmmo@s forpeentment
04
of B B ol A R AR P ST AR Vs i viruses and

RNfAl umsesgﬁmiudlﬂg goiadot lindted tdetidoirades, rhitRidvirhscg)lehtivitules, and
xcjted state, and/or re-em ssion of

l'ifet
b B i S s kon b s
R

ef f By¢raplarygthehapgutics bite mveatwnnmhnde ducléid.alid tRatpies sidh.as for

exaf@?%g&]ﬁl ézan%gp F ?érmes)e(%ten% 15%,}9 6‘39 an uor es%.pﬁﬂ) 1{ grtlzeylnyes
OtheaPEMVERIIKR p%tgmﬁﬁérﬁ}%uhbgﬁhluﬁg pbﬁﬁeﬁtﬁfég%eﬁﬁd&ﬁ%e;tlé Qgtlbodles

nm Yello | uorescent protein i's " excited by
andrféraﬁjhmylesui@s- 525 nm and enits Ilght at 525 - 500 nm

| f ol.ut,i

e et B 5Bt B e e Qi e
nucléis deills mdsmbbmew;rressio‘n dfiPaEe- 3t Nike ﬁiepum@ ofpeotéiak € are

into close proximty with each ot her the fl uorescent

necﬁrséaéfor#’@M lrlqepﬁ@elﬁlftl@rﬁ@a by, FRET. The bl uish |ight
as 9N?'Tq l%f?}:iﬁ%: 111%#%111@&1%(1@9?191[@ 1% ﬁkt 81%%.1{:1% 1& Hb&rﬁr%gulate

'S nmeans t he proteins ar
the $Kp1nfsd1m eﬂPEMt—3’+11ke gdrlyp@hdwmqueuegis tthat 2k mecpsshtyefoc PBM-3-like

profeiy nchh| £ oA TG SSOERGH A eeiciad 1§ REG D NO: 21,
vaveh&Rghiic pbBpahaRt nhy hRGERAsRE by Eéﬁgﬁem tte R!eé:&J fo¥mic

noni t ored by rreasuring t he spectrum o
cerfam pr@@p@d@eam@ 1mmrtanumah¢ ﬁmmau@mof FEjHE3-like pilogsin comple,{es such

o AN R 2S8R af BB S iAo

maf b6 EREOMn & firtHe 8mbodifient, mﬁﬂgbﬁlﬁi@dﬁﬂ%seﬁm&hﬂ domain may
emssion ratio is_hi FRET is not occurring and the

disgugbrecTuiireat eeHes fortbe 88%3611(@ PrYenicampla¥se  proximty.
Wep, B oF el ﬁcdﬁﬁilg)ﬁi %th@ﬂg for 'ggﬁlerﬁtﬁfg' a?xtlbédikéjﬂrec’t:éﬁl':t-or epitopes

i's occurring
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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20 fluorescent proteins are in close proximty. In
this manner, the interaction between a first and
WG emsnai4pdl ypepti de nmay be neasured. The occurP@&nus2004/016865
FRET al so causes the fluorescence lifetine of the
donor fluorescent noiety to decrease. This change in

w5 AR T 6 s RS i
ceit#i Bmbbaighen(s-tHehtib s ﬁd@}efar vﬁlbl r&%m@ 2 Qe predeBiGifthe surface

290: 1567-1570; Squire et a J Mcrosc. 193:
of HéeCt%‘P@J]ée%ndéﬂ s Way ézlwmhesm nlym infectexzgells. Once bound

a
to e Rk ANINE S OB S g 9%%@0‘&%@%%9 bifugated
nuclaxdeucﬁhandnmbbdl aid ﬁtahlelawdﬁo %ddud@ ? emg&rdhaﬂiWnﬁENdy th?]t interacts
Xi st nunber of states each with a

Wl@ﬁ aé‘?i q?ﬁﬂl pf f %&%&@e h’%’l Prifkeryrotgin conple: i Nuglels acifmppresing the
deSRARIIALRIE

90 \Abncgtléoos/1 o%?ﬁ’ggy%ﬁ i ﬁggogg%@hlg% ‘l‘l%lglp(;‘c%@?)é?r%“%%fﬁ‘”e
comauromm:mgay@h asvieraPEvis Bctionk €. g)olhsymm addeodrd sydtem) or
i | nteracg1 {;egt ‘g(t n of interest are both fluorescently

PPREN RGNS AN FY uor escent | abels are, in view of

t hi snfpesélbéuie dfaRs invitlonkABYBE 1dBntiftA f8f their Emimoerﬁodulate the
are provided bel ow, but suitable fluorescent |abels

formgtion pEREM- %élkpyrqielgég@nbaeaaa%d@ﬂcgbechab@we able to those
of $ibich: ded laé%g[‘c x% heteid, @ LPIEAM AR HN TR ot the

acconp |s ressi’ng 3 po ypept
metirods @nd compdidl’tlcmsfolf therigsenEth afer ppacdble ﬁ‘on withé Pe®f viruses such
a5 %ﬁuor escent rot eins isolated fromjellyfish, corals

X BTl Viohtes A BYA xusep! Ly ypefemst esbediment, the present
1nvféf1ﬁ’$r?is '&?glﬁ({%%)e‘r)cg t?eetl}cﬁn@ Zr@%‘ ﬁ?ﬁ %&1%95 u%reféfrreh REboGRRD the present

'uores ria victoria.
an‘e’amralstfsrﬂnmytppimablm tg tﬁtmv;rushsr(rﬂmovmdae) Haanottied heregmferred
itation and/or em SsSi a Certain,variant . .
ennfip gt o5 or S e 1S o ab .o g Mg Py fentivins
gm%gd may appear blue, cyan, yellow or red (ternmed BFP,
YFP and RFP, respectively). Fluorescent proteins

may YWilestos Bitendgd ttcabmbmltmg, }:ﬁdﬁ@p@}@troﬂet&ses mhxdag@ type retrovirus

whYc%rf{aS%?\é lxgrkpl? %?1%‘81?(1%:1]% o g‘l e‘g&}‘{?lf Sre{?% 815 'which infects mink,

theexprigsknininasyigch hﬁ’dsmhléé}i;tﬂ@ Byuin€ hEotieat Anemia Virus (EIAV), the
cross-|linking and biotin-streptavidin coup Ilng For

- %R%%&O@@%thh%ﬁe% bigstthe Agiias likogp sangoma “pawsdALS V), the

R O 005 48 PG O B R o)

theRFlimgan Lavktinia WM(SIS@; the Sulidn IimihdsRficRdcy Vﬁ'ﬂd (W), ahe

g T4 bR Vi BPrLAT BNy R: B Humppel- ol betkeme Witk type-T
(H'ELVEH) HuRREBnmuseismeshcs Ytus &p82 @BV -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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O her exenplary fluorescent noieties well known in the
art include derivatives of 20 fluorescein,

whenwzoxasi oazol e, coumarin, eosin, Lucifer Yel POMIS2004/016865
pyri dyl oxazol e and rhodam ne. These and many ot her
exenpl ary fluorescent noieties may be found in the

oreb DR b e B o Tl M R e G Bife Viises
furttiel hetiele@hobsvifuees AAdVIAbuRGviagky pept i des wi th such

noi etjes. Exenplary proteins that fluoresce when
conSth RN (virusesincledeseasntvimsesiugh psenterguirus, epliovines

coga_aa@ggaga HBBAYE 'ﬁ»pgﬂsg mfggagggg{lgfg,)%ﬁaﬁamg RA-SMNiE Viruses, the
thabdovidises, tnadinling tibheslvirug the rghvigisps dicRidingfalsiviries, Semliki
Fof b B e 1 T, ol
incRIEOPYdd RI B £1dTS infffuBMa Bk &L the DIAPRRRASLL Il tadftCBe RSt Valley

Synechococcus, e.g., phycoerythrin’and phycocyahin
fevenwirireanidshehantastirus the iByvirhisesBuch as EdaviressidMabussyirus, and
theThese roteins ﬁg%l re flavins Ejl§)er1i di ni n- . . h

T BPESNTosa HAG BR VB OB B9 IRS Vi se iR qripb iuises that
magelticdRt esteddhegsvaatar s- 91 WO 2005/ 001485 ‘

PCT/ US2004/ 016865 FRET-based assays may be used in

cel |l -based assays and in cell-free assays. FRET-based

llass%%cﬂeq)%genabl e to hi gh-throughput screening
et ding Fluorescence Activated Cell Sorting
and Tbkicity esdle tHerspeatid icfificady of uicht co@podids aysd. be Ndebermined by

further enbodi nent, transcript |evels may, be nmeasured

Stavﬁﬁaré é}%agnmﬁl% mpepdures 18 Gl puiigss pewapgingmtal animals, e.g., for
201 | triaMi idRyo te i [
Aty I PORe DRE el g v O Bhe Fap bR b I8 E3s0 (e
dosedhérapesuticalty gﬁﬁa&dﬁvg engiYo (ofﬁthe: @pgﬁgioﬁp rTheadvse @ftioHebhieen toxic and
enes may, be operatjvely linked to a reporter gene
theBpRuE e i s Bpgpeiic ipdeng e besxatpsted as dhrraile LDSO/EDS0.
R Wand - -r
CoRBRIAE e PRORME: RlerfeMpllos ot Pieterkd QAL BhiBopnds tha
exhiibit dowic wile dffeotanmaynbe¢ heedactre shoald teestakéroto dosipmpd delivery system
rthern.10 bl ottin RT-PCR,_mcroarray, etc. . . | )

thaf e U PERROSHS RE et RIRReYS il o minimize potential
darﬁ%ﬁt@‘{ﬁﬁmfecfté&ceﬂé AP RoreRY rdddkt GdH6Bgs @ strong

PEM 3-1i ke expression vector. Decreased PEM 3-1ike

pr o8¢ Hatacatitained, fromythp sch chitee adsayk and exbmgd| seydidsycan be used in

.. antisen ri_bozyme ene knpckout tc.. In ,
forl s HREPE prded Bl K i HERE TRE Skt g Hmmgpnas ties
prefomitelly REThip b @irgiervbflRiretleting cokfzeltiatidng that ARAMHetR BD8DH Rvith little or

bi nding, etc.), one or nore of the nolecules may be
no jteyrigiey tldeadoshgshplay ke mathith ghis atnge depanding epon yhodosage form

em.bf&%& &5d {h% rBﬁt%\é)if qgm&i&?a&igﬁ ﬁlﬁlﬂkéed. Sf?cgna%lyl'cor\lll%glilr?dj Eseldallrkl) %llesmethod

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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i ncl ude radi oi sotopes, fluorescers, chem | um nescers,
enzynes, specific binding nolecules, particles, e.qg.,
wor@amoi48s particles, and the |ike. Specific biPdi/ns2004/016865
nol ecul es include pairs, such as biotin and
streptavi din, digoxin and antidigoxin etc. For the
eci fic 20, binding nenbers, the conplenentary nenber )
culfdist d SHeh AfPrpatioe. ¢apnbe aigediiq mae rrsrwatslye deteraine useful doses in
[ C 0 .
LAY, 9558 % JEAEERObe hOREEOL RPN B RN fomance i
chramedtogtaphyi.n t he screeni ng assay. These include
reagents |ike salts, neutral proteins, e.g., albumn,
detergents, etc that are used to facilitate optinal
12pr ot Rtieh ehdukd ndi ng and/ or reduce nonspecific or
background interactions. 25 Reagents that inprove the
ef f ikt uigfal corapesitieng fosusshin ascqudace agth the pidsentansention may

n .inhibitors, anti- mcrobial agents, .et.c. m
e BERERRD. i SRl Bt nsBieChER o O Rbiol iy Reaptaic
cafetkedr dxloffierts. OVhike thef Rinpotids’ #dUhésit pBysRi1OELABr acceptable salts and
| ncubations are perforned at ani/? suitable
Ya

solvatep arat bie dormujged dpn ydmisisiweton hyafta exemple, linjectisa iigralation or
oSPLATISCISE AFLE L P TRl e o e

adgomsteationg. 92 WO 2005/ 001485 PCT/ US2004/ 016865 | n,

certain enmhodi nents, . a tfﬁa’} agent nmay be assessed for )
i t s Adb PSR %C%WSHP& Ph e BYERoRaeqTBRIiSSF 2 RNAI mixed with a

de¥FEW Ssykicke o6h YREPUlpdSomE sYstemPRY SHt ‘ ih
pol y%g:gti de locali ngt in_én ° %ertn é‘ nﬁ(gcl{tggglf?q%dlhé% acceptable
exqypichbds Imrid pCfemed | anitodinénty the eatnpesitionf is Viaradulated for topical
i sqQrders. In a.further a ct, the invention provides
ad#gﬁﬂga%?nz%rq ©EoMRS? f%&?&ﬁpni reatnent of viral
di sToelaich, thearasl, Bay donfieliadd of tHé FREARINScal B FOIIMed for a variety of
envel op viruses, retroid viruses and RNA viruses,
loadp, 91, afmipigtationotinglpding exystemiaq énd otppicab e, localized administration.

\ ent | VI [ uSe i L oyiruses. ., .
TepIERER ol RN R, by P 3 towd 1OR-lRE oy pyrmeccutica
SchessyMdadg PubBshing ICogi Baaton] @ Aac Fow kjsyengit adnfiiiMraidnl K§ection is

%%I?%fegtli (ﬂ\e qQr, PEM 3-1ike protein conplex in viral
pr dnsledme 1pampcrlay inkayeguttinapesifonenl and saheutapeous. For
injbdiohy ' hedi ' {qui
LSS SHLEE AU LLARRD UGB D YOS, rsraty
in ghsiggicalz yompatiblObhers REM 8s [Haok’ spsobitizinnor Ringer’s solution. In

oo 15E 305 bl EAbNBER) WSS PR ST Por supent
iminBEL AP} BiSorab ubd)eLyopURRED QindsRed MELineRuBPds of
i ntroduci ng antisense nucleic acids to disrupt the
expFeseiab stEtiers the pharpacsppegtdonpesitionpmey édkeghe foam of, for

exdthffle, tablets or capsules prepared by conventional means with pharmaceutically

D

[ ¢/ N

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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necessary for PEM 3-1ike protein function. RNA
t herapi es i nclude nethods of introduci ng RNAI

w@ewsnouei s to downregul ate the expressi on of PCT/US2004/016865
PEM 3-1i ke pol ypeptides or proteins that are necessary
for PEM3-1ike 20 protein function. An exenplary RNAI
target sequence is depicted in S

EQ | D NO. 21.
wetifg r%g?}‘éﬁ_ﬁ-%, prstiyp dprylrwbohate). dhe @eg#@f gy derspaigd Hygartheds well
knd! Mloﬁl@tdrg.eii%tuﬁi H]}e tiofsSfok ﬁﬁ@kﬁq@i%?fio% ke the form of, for
e +3 -l ke p

Inportant in rmation o otein
exanpig [selotions, syaips oasuspbngiomsy antlleg iy blopmsaedas RdyGproduct for

CO@@Q ?fiigll \?ﬁ?{‘%ﬁ@%ﬂﬁ%ﬁ%ﬁlp&e g’leggilﬂ ?}%‘e g@;cgtgguﬁggl%};arggons may
be E%%@l@ﬁlk?yscﬁﬂeﬁti&ﬁméﬂnmthzﬁaﬁhﬁééﬁfﬁalf}ﬁ%Jc@bt_tam%nédfdﬁﬁ?g such as

g to the PEM 3-1ike protein conplex.” I'n View o :
suspgeling ageatsi (61, sedtitoddyup.orellyose dativatiyemnt hyxbydgansted edible fats);

irected to epitopes of PEM 3-1ike protei.ns and .. o
eSSk P B 80T g ooty p-ae o S, (B atipp ol oily
este)t éthPidhleshdTeyt Rectionhte® dies&able N3il);Cald BreBdtvativesr(e@l,Ymethyl or

of nethods. One exenplary method conprises generatin

propylerbydpyheazeptes it sambigacad)s  ThgIpseparions gy ialse gyniaihufier salts,

IS : |3 ' -like protein
ﬂa‘?@ﬁ%ﬁ%ﬁ&@%{? Sg‘%ﬁ%i&ig%g&gggsﬁﬁg%g&conj ugated to 93
WO Peparafitis4db oRAChdkiBGR&MioN 1hB0he suatablybfoeyiulatedtto @ivedsontrolled
to receptors on th urface of target cells. It is
releaghe s esitisgeampRuntin O Breal ?&@w&g?ﬂ% ompggitions may take the
for@Né B8RYs FRYorbRdes ef%nﬂﬂllﬁt%h iR BhELRnANAhnRE e W &RBhis@Rion by
the surtace of infected cells, and in this way
inhalgtion ethe tdompoundsefor weiadcarding toothierfressne thvestidns areOperveniently
bound. to the target cell surface, the _.antibody.i
et B, o0 JOTEn A o BP0 ST PrGoUBHGGRTL Te AR apagks or
nebaGkdt, | with" RS Cseb@E N GuitdbBNShdpEIthnt,0 o, O ElfloR dSdPdBethane,
~chain antibody that interacts wth and disrupts the
trichlprefétosemetaneg didhldretesaibrospqihangnprresn dingide er ethge pujtable gas. In

_expressi th lired,si [ ] 0

the AP PP RS aHER LT RGP LT 0 1P, SR IR s valve

to dediveenhictred atheehiniGipates sdcdartAidgsy ¢fod.g.) pelasd fEtus@n an inhaler
, using an adenoviral syste 0 '

(e.qa. m or )
or inpyfHatorEmaye grayatcd spRrBELE HROWAe nerafiths eararqynd gnd @ suitable
L LV, [ jdentified for their ability to
po&%&%%%@%h%&c@%{ﬁﬁ%%ﬁ of PEM 3-like protein
conpher@spowass deydrei foednlated fer. parentenkadnahistragon by injection, e.g.,
b)yheachi.n s herein, one of sk art

LIl in.th il )
ol ediog ¥ (rapiRES MBI Eommi i SR gy berpgesented in

unit AY@BE tRM, 81eE iR RRb&HIaNEn hfulf-deAAQnEANGE vilth M 4ddS€ Preservative.
such” as for exanple retroid viruses and RNA viruses.
The¢ pompesitednsrmay takaisoeh fasms as tshepepsienseselutions 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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15 invention is applicable to retroid viruses. In a
nore preferred enbodi nent, the present invention is
wo eoosherssappl i cable to retroviruses (retroviriBeEYS20041016865
another nore preferred enbodinent, the present
invention 'S applicable to lentivirus, including
ijate lentiyirus ro Wi |.e not |nte ded t
Pl TS rrgmitunds, ey i o Sl in, dBo L DippeSiitts such as
supE)@éfo?i%b Byﬁeter@ign"éﬂélﬁsb €U SRataMAP BARRNESHER snhﬁ;oﬁi@dr&'b@éd@ such as
, the pe retrovirus which infects m nk,
CmmabummEHbéNIg mukswh|ch i.nfects sheep, the EqU|ne

whi Dol CORE Bmnflbhs it afinrely: P Sy bl iso be
fonﬁﬂla&\i) as atcha@ot ;ﬁ@ barfgorl- €SB Tbise Mting Foknn@htiOns Iﬁd}&:d:z&immgtered by
e

Ai ds Virus, Bovi ne Leukem a Virus (BL

t he
impdaniatign (&k emr@plvu subsutaoysly R eln@muémﬂarx')) or by intramuscular

ll‘l_]{ﬂ‘g]}gg%gg \;‘01? hﬁ%‘t&}{ ﬁ\e{h§ H@Eﬁ%\{% Sméyf}% 1%&11 1Th F‘tﬁ{a!ble polymeric

or Hﬁw@ﬂgmfﬁ&/atemais (fypeeakﬂple 4sHahl e lipn 1Ii-|n1rmeptable oil) or ion exchange
ImTunoe|C|e V|rust 2 (HV-2) and

resipfn T3S a%rm&bé wgtw%%ﬁ»rfx 19 a%a Sp?ﬁsgafgaﬂbk sty
apg?%% 10%181 tr&tﬂﬁl PheaAsNbe bYULRALMAELSAT 6r fritistif@ial means. For

e to RNA viruses, ihcluding ssRNA
transey@bsal er stranadaimal ladmasstratlnn,apmetm@ts rapdrapniptedionthet barrier to be

t he 4 \WD.20 /OO 5P / 820 4/ 016865
perigter At IR PR TR ¢ s ety iRERhdn e axt, and
incfuldeOVbF Us@mpld fo@Vtrﬁﬁkixﬁféosafl Uﬁdrﬂﬁ[stﬂaﬁ@ﬂ usike hIRd aand fusidic acid

vi ruses and I\/Iarburg viruses. Gt her RNA viruses include

derpiativesnaln adskiean, satsreeats Ay be 96d tosfacigate pemmegsion. Transmucosal

C.OX ”kIEVIr pat.iqti %
s ERACh ek S TRRMEETRbAsPrds Vo R, Mipostoriep, Ty topica
adrhihaddeEvh,rtHS @Hgorhérs lol didhgvérﬂimln%e \fcbrmltd;ated heo binyavits,usbss, gels,
i ncl udi ng al phaviruses, Seniiki_ Forest virus,
or eraah &y EFassa Ll RV 85 aF. vi RSh SRULAT 681 S biedJggally fereat an

in PR RSB Secakfiehding Type A B, and €

uenza viruses avi ruses, including the
Ri f Thiv/adhpysitidrswery, idesisedabel ptelentédiint apack s dispemser device which

filoviruses such Ebol V|rus and rbu V|r a
may Gt G5 9bPIFTIBE JoRRE| BTG HARDE TP AL Higroilent b pack
ma¥! o Sl LdrRRadk Iﬁéthl@??lafsh@tfoﬂ 1o chene eb@hﬁtéﬁ@h&d The pack or
i ncl ude herpes viruses Effective Dose Toxicity

dispener drvicrpeut b%awﬁmp@a@q/bjomsmwn@ SrfpETRISTRN- be
e FoT et ingh BRRE SaRRALPRERLAY AL BIBEE Highfhers of the

invention can be formulated for a variety of modes of adm1mstratlon including systemic

-

and topical or localized administration. Techniques and formulations generally may be
found in Remmington's Pharmaceutical Sciences, Meade Publishing Co., Easton, PA. For
systemic administration, injection is preferred, including intramuscular, 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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15 determ ning The Ld50 (The Dose Lethal To 50% OF The

Popul ation) And The Ed50 (the dose therapeutically
we@dosnoisse i n 50% of the popul ation). The dosePCHUBI®04/016865

bet ween toxic and therapeutic effects is the

therapeutic index and it can be expressed as the ratio

. LD50/ ED50, Conpounds which .exhibit |arge t her apeyt i c
in splig feray angt eedisselved pb a:.lsmﬂeaéme%ﬁ%‘i}ﬁw)f fraiise. elypgilfzed forms
me%%&%%hﬁkﬁ? effects may be used, care should be taken

sign a delivery system 20 that targets such
corfetends atmidistetion tcan also &b fogdrandmiicasslier fransderdwl ntegns, or the

contfgdgin Do Sra OB ot R SRR B AP sration

penbidts %ﬁro?ﬁ‘elt& W6 EhePBRAYSIABY paitticaRl 236 wsidem haFokfultsRt Such
in formulating a range of dosage for use in humans.

pendtnants] era genendllys kindwie dimplesu s and éeludsy dote pxammle.wior Hramsepucosal
r.a . of , .ci | ati . t. ' .

R 4L ST el g 1 v e

to Méiliatavipbithdatibhi STraAdaosk RRIAEhBHati@omay e theaahendsalr sprays or

_enpl oyed and the route of adninistration utilized. For .
usingn\suppsifetiesd ufer oml (dminisEdinn be pHeomeryeei doymulgied into
. e . .
con BB Hal FpinleBlip K38 ARMIAC Bk, 3R Mgy, For topical
adniinistrafiat, elek oligoandrsraf thetnadntioh areafonnelagedanti oiotmets, sglves, gels,
pl asma conc nkéation range that includes the 1C50
or creanys as geperal KR PP 8% of the test 30 compound which
achi eves a hal f-maxi mal inhibition of synptons) as
determned in cell 95 WD 2005/001485
EXPMPIUBKOARIAN 6865 cul ture. Such information can be

us to re accurat el eterm,ne usetul d i

o B Bk kTG L8R HanoPERit Bppgersood by
refd¥ndaitg hePRIbRInFaRaMplck Athich afliheli@dd@ERBMor phrpdes of illustration

Formul ati on and Use Pharmaceutical conpositions for

of qerfain aspewie srdiembedinionts of e PrEé HiveRtiRfe AR 8FF Hajjntepded to limit
ﬂmﬁﬁkﬁﬁg.teq in conventional naenner using one or nore

physiol'ogically acceptable carriers or excipients.

Thus, the conmpounds and their physiologically

acceptable salts and solvates may be fornul ated for
EDQ%MWﬁ#%tration by, for exanple, injection, inhalation

1. or ﬂl)goi\/%ﬁllélfl{ JAtEn -8 §rBein ey hriNIEpsREERe OF the

nose) or oral, buccal, parenteral or rectar, '
ddnDay $1 plateiZore-wels mxteithalgla 5 odlstat 65X30° edlls /well (50%

i nventj on corggri ses, an RNAI m xed with a delivery
_sys‘?cg‘rﬁue’g‘i?c‘ﬁl §8<t 9 %sone system and optional |y’

ionchudi NG afa@ge@Phabindicated in the table. (0.25 ml OptiMEM+5 pl
Lipofectamine2000) + 0.25 ml OptiMEM + DNA as indicated in the table). SIRNA:
187; scramble, 153; POSH, 193; PRT14-1, 225; PEM-3-like protein, 213; PRTIS.
Plasmids: #95; empty vector, #111-pNlenv-1, #387; mNC- pNlenv-1 (mutation in the

nuclear capsid renders it unable to bind HIV RNA).

Transfections

Day 4: ' l Transfection day 3; | Transfection day 2 Well
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excipient. In a preferred enbodi nent, the conposition
is formulated for topical 15 adm nistration for,

wWe@2@5/00138% pes virus infections. For such ther apgT/usive4/016865

conmpounds of the invention can be fornulated for a
variety of |oads of adninistration i ncl udi ng

systﬂ..\,undL € 1.._eda M-St ratan:
TechEYLqueQ' and bms‘ A 9%ener al ibb%s;‘}z}%xgtzfsg‘lbnd i

Remmij ngton' s PH&FH@@&H*%%HF# Sci ences, Meade
Publ i shing Co.| Easton, PA. For sysfemc

adm pistration, Tnjection i 5 l.gmmle erred, T1ncl qg;i gre ]

annic anok it A nl

A2

I nt rarlv‘lJIS_CII! ar, I II{ Ia‘VDIIUMT ﬁ I¥_ #3§7-4 T C Ulleul ] all

7
subclut aneous. For injection conpounds of t%

i nvention can jpe fornul at ed |ﬁ3Tﬂah d sol utions,!53|A3

prefierably 1 nf physi ol ] cal I1y3€ﬂmpat| bl e buffenss isach

as Hank* s sotutitomor—RMyer s sghut T om 1 dquj T,

(.

the ”pCLn.dS n‘ny ha fnrmﬂafarlln n||r~| fnrma

T+ AT 1'3 AG
redi ssol ved or| suspended |nned %e y prior to ‘se.

Lyophi l i zed forms are al so i nd¥dd@d, 25 For orall87 | A7

adm ni stration, the pharmaceutical conpositions nmay

Da%%kéLbQ.z%yrn1Of for exanple, tablets or capsules

repare conventional neans wth pharmaceutically
accept abl e excipients such as binding agents (e.g.,

StepdesteleMibasey nmai ze starch, pol yvinyl pyrrolidone or

A

B.

hydr oxypropyl nethylcellulose); fillers (e.g.,

act ose m crocrystalline cellul ose or calcium

THEREEHS phosphat e); | ubricants (e.g., nagnesium 30
stearate, talc or silica); disintegrants (e.g., potato

st aCelle@R ndEditinSindpelletdlontng sdiR)by cehitrif@tid®(1min, 14000rpm at
2005/ 001485 PCT/ Us2004/ 016865 wetting agents (e.g

sodf i Favgsyp (contippmwih suprimamedigelytte smﬁ%wrM§@Balmye cold

met S
for F%Saﬁidﬁg the M}%@gc%ﬂdgh# ﬁ‘c?até?{ Jeli(l éJ'e lgﬂﬂnﬁ é’fgﬁﬁﬁg‘?g at%af Siith 1800rpm
exaarp4°e: sol utions, syrups or suspensions, or they may
ed asadr pro ct _for constltution W th
aS Pe]iPﬁ@r‘;Og?ﬁW‘é%F gﬂ?%$e bef ore use. Such
'3 qmegh We&ﬁp&@eumow“énpﬁ 003 AP20- Mcqpﬁyﬁmr%ahncubate

means maceut | cal acceptabl e additives such
as léusplanmm@eagents (e.q. sor bltol syr up, ceI | ul ose

% @F%}.I ves th Ogﬁdr Og)ﬁ'fgt edgg s %rsu%e&ﬁa %ﬂﬁlﬁ%%ﬁ an epﬁ/enﬁgrf

veh Pfép@i% &ﬁ} s ForP S DQIPG GF by a&hh? theﬁﬁiaﬁ{p‘&e blﬁtdmhd boil for 10min -
al cohol or fractionated vegetable oils)

pr e teke gt dansvolumeyfor cpgdt mwtw@r(w ph.

propyl - p- hydr oxybenzoates or sorbic acid). The
preparations may al so contain buffer salts, 10
Plrateftion @f VAP Bérhfeell afkdiasweet eni ng agents as
appropriate. Preparations for oral admnistration my
be suitably fornmulated to give controlled

. Filtrate the supernatant through a 0.45y filter.

1
2. Centrifuge supernatant at 14,000rpm at 4°C for at least 2h.
3. Resuspend VLP pellet of A1-A7 in 50 pl 1X sample buffer and boil for 10 min.

Load 25 pl of each sample.
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rel ease of the active conpound. For bucca
adm ni stration the conpositions may take the form of
W aismosdr | ozenges formul ated i n conventi onaPCTHS2V64/016865
For adm ni stration by inhalation, the conmpounds for
use according to the present invention are
conveniently 15 delivered in the formof an aeroso
hr HF-Poncdistsifram BirBT: contiphede thaPotchlotnssks or a
nebul i ser, with the use of a suitable propell ant,
e.g., dichlorodifluoronethane,
C. Wastdnh Blaifahalgsionet hane, di chl or ot etraf| uoroet hane,
carbon di oxide or other suitable gas. In the case of
a pressurized aerosol the dosage unit nmay be
det RifiaNedmBies Woﬁi’étgge@% ghdB oY Trist Py d8d-BRIGEN 18 er ed
anount. Capsul es and cartridges of g.g., gelatin for
U e Transtem samplas tor niftocedinlasemehfbiratedi 00N fortlel Shox nul at ed
ntai ni ng a powder m x qf .the conpound and a suitable
ggmég?nﬁﬁggmgﬁgﬁﬁggmﬁg%ﬁgggnbr starch. The conpounds
nRy BiekiwithnBted fitanillomress-efal1hadm ni stration by
i njection, by bol us injection or continuous

|t Gasmibpte it ant diraihit Y:590 i 8% P Sauniagord éerppcesiare) ed/n (4°C).
@ T SIR8ARS: TSPyl calflAGPOUI €5 0T i

mil t'1 -dose containers, ded preservative. 25
The Inmobae svith seoendaByaritibk@y siiCiabbio s 1:360 $orFo@tisi ons,
solutions or enulsions in oily or aqueous vehicles,
#hd e ikagsdor oy T88y agents such as suspendi ng,
ali: L, zd ' ' ts. Alternatively,
?}ieb}lé%:v{/ ﬁ/ggth?g?géi e%tésrérag{;k%gﬂlgln@g wder form for
Rasslts snatdepiotediin Fignredd.t abl e vehicle, e.g., sterile
pyrogen-free water, before use. 97 WO 2005/ 001485
L @Cg/ %2004/016865 The conpounds may al so be
Y$3rPhifated in rectal conposi tions such as
suppositories or retention enemas, e.g., containing
conventional suppository bases such as cocoa butter
TrigHGAEY-6gl ycéPilfbs. In addition to the fornul ations
B@gﬁscribed preyisghs! y, the conpounds may al so be 5
of mul ated as a epot preparation. Such |ong acting
NaCodr nul ati ons #d§mbe adm ni stered by inplantation (for
exanpl e subcu&&Peously or intranuscul arly) or by
Slysstfanuscul ar 19%nj ection. Thus, for exanple, the
NEC@pounds maygle, formul ated with suitable polymeric
or hydrophobic materials (for exanple as an enul sion
DQGy an acceptaBl58% o0il) or ion exchange resins, or as
ED aringly soIEb derivatives, for exanple, as a
ringly sol salt. 10 System c adm nistration can
E@lso be by trapsmucosal or transdernmal neans. For
transnmucosal or transdermal adm nistration, penetrants

Addghop2PBt e to the barrier to be

2. Exemplary siRNA target sequence
TAGDA-225:
PEM-3-like (117) AACCACCGTCCAAGTCAGGGT (SEQ ID NO: 21)
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pernmeated are used in the fornulation. Such penetrants
are generally known in the art, and include, for
wex@spbess f or transnmucosal administration bil ePGHUSH04/016865
and fusidic acid derivatives. In addition, detergents
may be used to facilitate perneation. Transnucosal 15
adm nistration may be through nasal sprays or. usi ngRN
supPRssligwies ds3, apdp foiogrampics o geausness fhat sk bif fg the SIRNA.
ol igomers of the invention are fornulated into
oi ntnents, salves, gels, or creans as generally known
3. i n PER(-Mlike redluetisrhinhiblits tvirelrelease dnd infeetivityocal |y to

treat .injury or jnflammuation to ac erate . .

neal EMETikR b st sxdPomS ey bamergless (64 gty in release virus
likdpLaeRt edpy? a pack or dispenser device which 20 may

contain one or nore unit dosage forns containing the

Heba 856 @ell egltends énttriplidatespaveke transfectadr wislk sV A targetpng BEM-3-like

al o [ [ 0il, such..as.a pbli. ck, The .
or R coBlrof RN Sl S R B BAGh B Sy Bstecta with
pNL&SH @ﬁéddﬂr%aﬁ erivelspeldelisichitéubital GaE-PohetptsA system (Schubert,

i nvolving the adm ni stration of nucleic¢c acids, the

U., ¢¥Ipussnis &\ ofnd: Haebel, i dhP9OnAugmenfationphyilrgs segrefign by the human

imiidERefty TR pP ! VLR LR A OB ENELETh futtured
huraadpfisaminatropingeg emelyaiphpcytey JHErdladndc9937711) and RT activity in
15T B, A RSedt el Sl ences, ahsade LS AR: wi
PEMB 8kb1sPEifiS siRN RIIN&A RT RIS D0 gkéearuscul ar,

I ntravenous, intraperitoneal, i'ntranodal, and

subcut aneous for injection, the oligomers of the

invention can be fornmulated in liquid solutions,

preferably in physiologically conpatible buffers 30

such as Hank's solution or Ringer's solution. In

addPEMRB.1ikk beoteihiagie nPsteeaitbly vitis badditg at the celSiriice:

2005/ 001485 PCT/ US2004/ 016865 in solid form and ,

r ed Peap@ingededondnsierrpy S Eivhaevoated ymsrqus cel guriags-tethered virus
pm{iéﬁgh&éﬂsfs‘?&t f&i&l{‘ﬁmﬁﬁil'ﬁ%n a(LfSQ'rbsn ¢ibgled. PRYBLARLE with PEM-3-like

adm’nI'stration can also be by transmucosal or
siRiN/aabHednelusrimelding, ardidatieg tlea rip fimetlenes anddpendently of the virus L-

adm ni_stered or.all r transmycosal or t.ransder nal
oz i dirien et v pudiBts it BE Hal Franvetk GiEge e ompare contro
anPPEN- 8kt g per neated are used in the formulation.

Such enetran%s are generally known in the art, and

i ncCeldenltfroanéramgdécasions:or transmucosal admi ni stration
bile salts and fusidic acid derivatives. |In addition,

det S e facLli kN

e By A ph Bl Mol A oo
suppliniettedwith U6Yagasinpgdatidddeiabsalf fopum and 100 units/ml penicillin and

adm ni stration, the oligoners are formulated into

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,

Paisley, UK). On the day following the initial transfection, cells were split 1:3 in complete

medium and co-transfected 24 hours later with HIV-1NLenv1 (2 pg per 6-well) (Schubert,
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10 conventional oral adm nistration forns such as
capsul es, tablets, and tonics. For topical

w@evsniess ati on, the oligoners of the inventi OPCHIS2004/016865
formul ated into ointnents, salves, gels, or creans as
generally known in the art. EXEMPLIFI CATION 15 The
i nvention now being generally described, it will be

U.nfplonss, &adi-1 3pd finsbels Kod9p), Augateatatipe of visusseerction by itiedyman

. 3 . I S .
im AR ool W8 § Mol SR P Bl Bpe PRI s in cultured
humbae prinesemacrophayes mahlyngphdcyaese J Vitol 60t 79906 11 arldi d¥etond
the invention. éo, MPLES 1. Invol venent of
poisieiof dopble-spangledisiRNA 1 V-1 g11A packaging. 1. Day 1:
plate 2x 6-wells plate with HeLa-SS6 cells at 4.5X105

cel Iagsdysabd viiRFfeae BRI PEARAYON the next day). 2. Day
2-4: transfect as indicated in the table. (0.25 m

Opti MEMt5 t| 25 Lipofectam ne2000) + 0.25 m Opti MEM
+ DNArugend wirpekepprtiele (HBP) weltasy wasiiqtpmuined @ day after

I : 93: : - AR 351
55, Iy SN TR bR R .1
E. AKldehig) S, &Hollss| T., #MBifiéy, RiNCabsphll £ snd Maftitt, M.i 21(1936)Paéduction of

nycl ear capsjd renders it unable to bind HV RNA).
acqiitef dNBNPdF{iciensy syndrone-assoriatadiretodrly i hunpan and renbpagn cells

o o P B FERAP MO
H. OY adhidag A% Fujitay M.#B8yanea, At 35, K 8gawa] $1 ad@AdAdhi, A.82060).
TN RN O e
Microbes Infect 2, 1011-1017; Lenardo, M. J., Angleman, S. B., Bounkeua, V., Dimas, J.,
Duvall, M. G., Graubard, M. B., Hornung, F., Selkirk, M. C., Speirs, C. K., Trageser, C., et
al. (2002). Cytopathic killing of peripheral blood CD4(+) T lymphocytes by human
immunodeficiency virus type 1 appears necrotic rather than apoptotic and does not require
env. J Virol 76, 5082-5093). The culture medium of virus-expressing cells was collected
and centrifuged at 500 xg for 10 minutes. The resulting supernatant was passed through a
0.45 pm-pore filter and the filtrate was centrifuged at 14,000 xg for 2 hours at 4°C. The
resulting supernatant was removed and the viral-pellet was re-suspended in cell
solubilization buffer (50 mM Tris-HCI, pH7.8, 80 mM potassium chloride, 0.75 mM
EDTA and 0.5% Triton X-100, 2.5 mM DTT and protease inhibitors). The corresponding
cells were washed three times with phosphate-buffered saline (PBS) and then solubilized
by incubation on ice for 15 minutes in cell solubilization buffer. The cell detergent extract
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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Day 3: VLP assay Steady state VLP assay A. Cell

extracts 5 1. Collect 2 m nediumand pellet floating
w@edtos®otags centrifugation (I mn, 14000rpm at 4B)T/USHVE016865

sup (continue with sup imedi ately to step B), scrape

cells inice-cold PBS, add to the correspondi ng

floated cell pellet and centrifuge for 5m n_1800r pm
detegtedyloy flporesggner imraging/dlyplaondpsimmygnt.Mpleeuladpynapgss, Sypnyvale,

I 0
CFprEEARR RIS 8L BBl By WAL YRLoR el 08 chigrimesic rvee
tragkoripiasd isbi}ugﬁ)ché Diabn0§ies b rMamenheim] Genadref) was used to
supernatant to a clean eppendorf. 5. Prepare sanples
mepsyiye KIS RRRSCHPtase aFtYEY ik §&P§éﬁﬁ% BT peteity aas nsgfgﬁhqeé o
for each reaction (15 1).
é)@PE’Su% |c‘§ ?%cﬁl@o m&/ﬁ%’ romcell media 1. Filtrate
the supernatant through a 0.45 filter. 2. Centrifuge
supernatant at 14,000rpm at 4C for at |east 2h. 20 3.
Resuspend VLP pellet of Al-A7 in 50 pl 1X sanple
buf er Load 25 | of each sanple.
100%@“%%0%?‘8‘{5%’%@{0&%‘%/"%2004/ 016865 4. VLP pellets
fromBl-B7: continue to the Dot-blot assay. C. Wstern
Bl otleba abljssW&e Bixdd fdvuwo dbtirs$m 071 M ghdsphate buﬁfad@BA(p{m a.2p

co BT S b Sl Iroq o P s wor tren
derp‘gt rﬂ%ﬁgﬁ%ﬁﬂ 1ﬂ&55gsepth%%kﬂéhbpdancéma§w@isw 15*%,19@;/ %.110095): The

TBS-t for . 5. Incubate wth
samlbbiatt1 00%E@Banioh W'E%lrtedjn h@uhce(l motrndtyenBEO- RAP €. 2. D%i@) and

tneysgped y By ghid, ey PG Bhadrs) SN0 1R g g pERSymioroscope

at %Y. 1: 500 for 30m n.

References:

Naldini, L., Blomer, U., Gage, F. H., Trono, D., and Verma, I. M. (1996a). Efficient
transfer, integration, and sustained long-term expression of the transgene in adult rat brains

injected with a lentiviral vector. Proc Natl Acad Sci U S A 93, 11382-11388.
Naldini, L., Blomer, U., Gallay, P., Ory, D., Mulligan, R., Gage, F. H., Verma, 1. M., and

Trono, D. (1996b). In vivo gene delivery and stable transduction of 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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8. Wash five tinmes for 10mn in TBS-t. 9. Viewin

Typhoon for fluorescence signal (650). Results are
waele@soowss i n Figure 33. 15 Lysis buffer Tris-|BIT/ps2084/616865

50mMM Mg 2 1.5mM Nad 150mM 20 G ycerol 10% NP-40

0.5% DOC 0.5% EDTA 1 nM EGIA 1nM 25 Add PI 3C

1:200. 2. Exenplary si RNA target sequence TAGDA-225:

PEM Be productioniof jinfagismacoaT oraAGEkanck ¢iIEY-I eplication jn the

el LGRSO I A0 O SR . 1o

end, bellssivddlinitially iPal¥fedtdd wieh &itdtig comrolion PEN-Bdikéispédific siRNA

rel ease and infectivity PEM 3-1i ke reduction reduces
(225 K Ben fo-Hpeelsoil Hih Htrerplasoide gnaoging I g ol HIYSLTR-GFP
Yk RS Tl Ly Bt U o
VSPENDL3t do ket byothemidlvesancmietan@hvalbpiNsrotehohddthereforeanea infect

ol S R B TS S b cion
to iFREt REK -20%0r &3i§! ]ﬁfbcﬁ:ﬁstﬁglggﬂ) defP6 BdlRRicbied by FACE Bb3is &F GFP-

A., and Strebel, K (1 . Augnentation of virus. _
posgsierastls. FHEM - likeerefuation rasoltedin a{36 edductienefyvimis infsctivitysFigure

40, VR R g R PR SRS oS aBREHY Putote

culivirdsQo-tthsfeé el With RN andlGRP-FENIi viilte/tebtBr pl}x/drﬁdf(Fif@?eiﬁﬁB),
into the culture medi um was determ ned (Figure 37).

indeaiing that BEMe3tlikp isimpprtpmtdor HiE-1gglsaser i ¢ si RNA reduced
RT activity by 90 percent.

PEM-3-like is a ubiquitin protein E3 ligase

The presence of a RING finger domain in PEM-3-like suggested that it might be a
ubiquitin protein ligase (E3) (Pickart, 2001). Three enzymes carry out covalent attachment
of ubiquitin to target proteins: the ubiquitin-activating enzyme, E1; a ubiquitin-conjugating
enzyme, E2; and an E3. The E3 serves two roles: it specifically recognizes ubiquitination
substrates and simultaneously recruits an E2. Ligation of ubiquitin is initiated by the
formation of an isopeptide bond between the carboxyl terminus of ubiquitin and an -
amino group of a lysine residue on the target protein. Additional ubiquitin molecules can
then be ligated to the initial ubiquitin molecule to form a poly-ubiquitinated protein
(Hershko and Ciechanover, 1998). In the absence of an external substrate, E3’s can
catalyze self-ubiquitination, 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 E1, UBC13/Uev1 (E2), ubiquitin and ATP, high

molecular weight PEM-3-like-ubiquitin adducts were detected by anti-ubiquitin
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15 PEM 3-1i ke protein acts upstreamto virus buddi ng
at the cell surface: Scanning el ectron m croscopy
w@ SeMo)148veal ed numerous cel |l surface-tet her eBCWIU$2084/016865
particles, consistent with inhibition of virus
rel ease. Pre-treatnent with PEM 3-1ike siRNA abl ated
virus budding, indicating that it functions
imrhyebbesraaelysis YFigf 43, mightippes paned0 I eddition, dred putwbrcplam gfains

el oG B b RO ek tep o AL Siuiin
coﬂjﬁg’aﬁsﬁgy&é@l@ﬁg A‘fh@-‘tbﬁ%r%% were grown in Dul becco's

nodi fied Eagle's nmedium suppl enented with 10%
heat -i nactivated fetal calf serumand 100 units/m

pendaplysis qf BEM-3Jike ybiquijintigasg wapaseesyed #so pFRET analysis
|
ST 5 s 01 A S s v

UB&H8/UWvati cs. Cells were then transfected with the
rel evant doubl e-stranded si RNA (50-100 nM using
Li n,2000 (Invitrogen, Paisley, UK). On the
Ma&eg{}?sragfitl@g&h the initial transfection, cells were
split 1:3 in conplete mediumand co-transfected 24

houcsll balthge aMd irknsfcohdNLenvl (2 g per 6-wel |)
(Schubert 102 WO 2005/ 001485 PCT/ U82004/ 016865 U.,

C ouse, K and Strebel, K. (1995). gnent ation of
Vi rH@lasséérf@llﬁ Bisrepgrova én Rulbseco’ m?éﬁ@é@rag Sel’ﬁe@lum (PMEM)

supﬁ;Yeﬂ?en?ed\(pilt'h E’é%th%bﬂnh&wﬁf%h'fet&b’&?f éeﬁﬂlg g@d" gﬁg&nﬁﬂﬂl FEnfcitin and

ured hunman macr o
100 ygphetryitemycid. Yor ’@hnsf&tloﬂsﬁ 9114 BSbcchnder @@sﬂﬁmﬁSO% conﬂuency
ortion of —double-stranded si RNA s for vir
in IPMEM santpipingrl O F WlWlﬂlothlPéo%ﬁoCQHW@# enéraanfﬁ?tfﬂ@ Wéth the
r r
rele%v?igts%ofug c% ﬁ%ﬁaﬁ\fﬁmgﬁp@g vita %cg‘i%rr%ez\? i08 nglvi/tmgen’
Pa1s|ley,dﬂK))éM1 {hAday fillowAng thedmitel tremsfectibn, cllls witeeplitgl :3 & ¢omplete

mefhll%@}d Qﬁrw&cw@w&mm&&tawwg@Wﬁmﬁgg@f'\ﬁagnée'é ﬁc‘%&ebﬂ) (Schubert et

o R T S T T b

clone. J Virol 59:284-291; Fukunori, T., Akari, H.,
Yoshi da, A Fujita M, Koyama, A H., Kagawa, S.,

B?@ (2000). Regul ation of cel | cycl e and
apo 5 Wéyﬁfﬁaﬁunan i mmunodefi ci ency virus type 1 Vpr.

M crobes Infect 2, 1011-1017; Lenardo, M J.
AngH%H@'&S6S;ellB-werB@tUMﬁtba50%- conBueRy, inJDMEM containing 10% FCS

without antibiotics. Cells were then transfected (in duplicates) with the relevant double-
stranded siRNA (50-100 nM) using lipofectamin 2000 (Invitrogen, Paisley, UK). On the
day folllowing‘ 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 pg) 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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Duvall, M G, Gaubard, M B., Hornung, F., Selkirk,

M C, Speirs, C K, Trageser, C, et 15 al. (2002).
w@yiospensBs ¢ kil ling of peripheral blood CD4(+)PdT/US2004/016865

| ynphocytes by human i nmunodeficiency virus type 1

appears necrotic rather than apoptotic and does not

require env. J Virol 76, 5082-5093). The culture
to rfe Hnglnsasceniration - afx P ednl agd ded edivas ves| padekiech HERIGH293T cells.

[ at. 500 xg for 10 mnutes. The resultj

Seg%g -ﬁr\hé ;ﬁgn S pv%’gmgeé:glgg &eﬁ%wgﬁgwlgctegixm%@pgnf ¢a?sewere fixed
wiﬂrm%tpbtafcﬁriﬂaildeﬁz@e WlSan@BRd fokr @@de;@ﬁes%n%?%m §iflysts.

hours at 4C. The 20 resulting supérnatant was renpbved

and the viral -pellet was re-suspended in cel

sol ghi i zaf i on f 50 MM Tris-HCl, pH7.8, 80 nifM

pot glgg%&lﬁ’%ﬁ’téw@?%géag%ygis MM EDTA and 0 5% Tri ton

N-100, 2.5 nilV1l DIT and protease inhibitors). The

cor Pesfedticombinaet Ek(106ng), Washs¢ ot Ubetgsd ('mye(szsw&h%)!; GS(;I—PEM—3-

i ze

A 3 b ol 12 s
s oar T ¢ L odet tract 25 ..
gL B0 4L EaS SR SRl 2y B

andl@C5 My ebiganiplteothf. Ubhutiabed PEl-8Xikearis seﬁd}%gsgg}ycu%atﬁ with
. 0

the initial sanple) were resolved on a 1
G%%%WQBWP@W ed samplep Weraverapsobedentacl 0% SDS gel and

bt PRSI i o | '
sIEAE e R G S B TR s, o o
antgt@EdtBdikeahtibodiésacubat i on with a secondary anti-rabbit

anti body conjugated to Cy5 (Jackson Laboratories, West

G | [ 03 WO 2005/001485 )
ey BRERE A b3 T Rlin oy s e B e ossapus gine-
ﬂ - 3 . .
T T or . o By a Ch e TRk ou O Py Y o of

ubiguitia; qryiiete tg GSA-RIBYIc-likeand the bindingsd antirGH K wegqt ¥E665 bring
D LS. H nnenhei Cer.man

the oL B it BRRC By Ty RO FREL BB foqu To

meMuiRe GRTFRENISS-liRTulqhitivation avEsity) GIBPERRG-11ke (VR Mcubated in

r]ff?ﬁq?nd CA produced in the cells. Scannin

i P
reagliosi il () b BBy NG LB Jei, NgnidP B2 el s 5 pbd MeC),

AR RS RO BB iy e
ubighitierypteth (PBg) (THE bixelntesnationel) fidred® mibQted ahyfCatredctinhs were

sl VB0 P ERETSC AieC8T5t e (s tiobuimrtmbICarD was then

adddtl it® thelrBachiof Mikiuefor RRIHRE 45 ISkt B SR QQOBHQ%@%F@@HQ

then coated with gold. |Images were taken on a
Emssgipg at 92Q aayranid 9g5 alnewas ehiainedaftes copitationnt 28kivin 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= [(Se65/Se20 — Bess/Be20)/(Bess/Be20)]*100
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Ref erences: 15 Naldini, L., Blomer, U, Gage, F. H,
Trono, D., and Verna, |I. M (1996a). Efficient

W e@ns6R83y i ntegration, and sustai ned | ong-t erPCT/US2004/016865
expression of the transgene in adult rat brains

injected with a lentiviral vector. Proc Natl Acad Sci

US A 93, 11382-11388. Naldini, L., Blower, 1J.,

GalFaptuabfluoregegncen Myl | gan, R, Gage, F. H., Verna,

. lei., and 20 Trono, D. (1996b). In vivo gene

delg.v SbiRbinga i RRARY aiduBaicafwidendPEMIB difrecel | s

by Ba héérﬁté‘:%k\ﬁ}f:r al vect 01?? Sci ence 272, 263-267. 4.

PEM 3-like is required for HV-1 infectivity, and

PEM 3-like is an E3 25 PEM 3-like is required for

H V-1 nfectivit 04 2 8%yPGldrnh&220804d OhRRBGSsolved
POIy’I’H@qBﬁn&du%iafnonko a%%nf e%fo%g%ﬁ%é O\ir a single cycle
fluodscéficY- kedoRphdeC adnieftfy, tramsfee agmps §FBREFREDnoMial copjugation  of

d

reduced | evel s of PEM 3-Ilike was conpared .(Fi.gure . .
polymbTeha R Sormierchy WaATUELAT ARG ORGP ideptified by
0 elt 7d 1 &d frt€ chis&foximity, and
secpldiit el XL EBIHERh 1opgl Bl A THSoPRAE 1S e o
allo@RERIFRAT Ibadtian gaapepol All biher terftiarPngitiong womasdetailed above.
Hence, the virus-producing cells rel ease pseudotyped
virions that contain VSV-G but do not by thensel ves
encode an envel ope protein and therefore, can infect

5. tar@glstraslidrSofaEM-30RESplasvhisises were col | ect ed
twenty-tTour hours post-transfection and used to
infect HEK-293T cells. Infected target, cells . .
det Acnammsljarr sgsessing plasmid gonggtpng ﬁg"shﬁe%mé‘e%‘g amino acids of
Ba bk bRk loth BRMRRAUSKI096 0 [gi:21755617]
PEW&E‘:’ ilén glgi{lﬁgﬁ%/bl?%ngﬁ?%gl% 212% whi ch correlat ([agé
(CD t hsg.@sppducski oonstuceEMbS- [ibikingl dogdtheradweedddved-H-n clones

bEeEpeipon wd HERER RN A6 Bl iftis 3 timvirogen). The

priﬁl&l%i cat i(§§ét hat REM;BJAKECEES0ATERATEECIEEGHTGATGTCCCACG
el ease.

M3-like is a ubiquitin protein E3 |i
CCTH OO EEHEOE G TR 6OR G a6 (T HUSETRGA pRDCGA  and
. bt po AR .
1Py BRSSPl Iind Gty e LY U LnpTmiingasoss
prif@ial ent gsspchment COATEATYERTGCADCTAG et prandi ns: (515)
o e e B, ST TBaticng g iy e

m@ﬁ%gﬁﬁz‘ﬁ‘i’ Rl &% o%ér%aﬁgﬁglfdls g&ddﬁcﬁs Q629 RinpREed with primers (514)
nat i on sSups tes an S|nultaneously recrults
CATGEZATCUBLANTGATGRICHGEGA TIGCTGTE | andedll Joyo cipate one 1421 bp

pré&&a“:h%@nggg lgl?ghea’éﬁ?&?ﬁ? gﬁlg'ﬁ-gﬁg%fj }&%E W I]igtagzﬁ faf B%NL&-VS-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 VS5-His tag and ligating it into pGEX-6P-2 (Amersham Biosciences) digested with
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20 am no group of a lysine residue on the target
protein, Additional ubiquitin nolecule; can then be

WO p@avedsi o the initial ubiquitin nolecule to POFDSR04/016865
pol y-ubi quitinated protein (Hershko and C echanover,
1998). In the absence of an external substrate, E3's

L B et ot BEM-s e S hah sodes ot & st protein of
PEMBMH@M’lIt}d &St (@ﬁhtﬁthloﬂefﬂ lrrﬁ‘t!lsfér@set) ratafh% N”Pérﬁﬁ'ﬁds' a{i‘lﬁt\w )Bis at the C-

self-ubiquitination is al so depéndent
terginysofhis plasmidiwes duged in (BI21dkcai celdls by aﬂé@l@)l of WM IRTG for 16

[ gI u hi one-S-tr e
h b bk Bt I T eBlSis BT niciekioag stpharose
chromatogiraphywi t h El , UBC13/ Uevl (E2), ubiquitin and ATP,
hi gh nol ecul ar vvei ght PEM 3-1ike-ubiquitin adducts
were detected by anti-ubiquitin 105 WO 2005/ 001485
PCT/ US2004/ 016865 i mmunobl ot anal ysis (Fig. 45, right

6. Upp ﬁﬁmﬁﬁ@&@lmtiﬂbn%ﬂg it @R eblbf @FPEM' #HPé &.’Btﬁﬁﬂ n chains

were only generated in the presence or ouBCt3/ Uevl

het erodi mer and a conplete ubiquitin conjugation
Matgripleand(Methodu5, | eft upper panel). Analysis of

PEM 3-1ike ubiquitin | igase was assessed al so by FRET

ana e46 esultsm at e.t hat
I\Féﬁ%‘ §l§§ c%ié gr% %ls anl%g & ShF “ﬁs%git elﬁbtg%s gﬁh phosphate-
buﬂfBé?d $3linde@BS) ddtther éd)lﬁblhléﬂ Wﬁﬂi@d&tl&ﬁbﬁ i¢afolr Ursema@fifies in lysis
butf%_gngf ections Hela SS6 cells vvere}grovvn i n Dul becco's

el HEGES NaGilq(plin/ lblviém i\ Nafdpll S dgGlet B:5% NP-40,
0. 5@@%&1&1@ (}égQ%ﬁ%la\f@t leﬂzlﬁ %[ﬁ"AC EG’TW ﬁ@g}}%) dHRtSS opprotease

eni ci 100 stTeptonycin
1nhth1‘a>n sbaektdil (Bigmabiclle @Bﬁiewgd:m exeace vgs Oten dentrififed for 15 minutes

| uency cont ai ni ng .10% FCS w t hout
at la‘& ARl GF o6 an L sulecletd B HBoptor BAlToR T ARIPR DT anti-PEME3-

r
it s, o e AT, g 18 g o

Seni@mﬁ derdsiArgershren Endacicatest Cansy esing Grizecélilnmunepecipitation kit

(Pl%l@%}r E e% 3%%51\%%?0%%1; eeﬂql_’ B{%ﬁﬁa@ gtgr égc;et\%l nsf 5um-salt2buffer and

ondeSeituler-kalebuffedl BounH 5%1@%@1‘@@%@ dn RAfret O3- Qf% gradient SDS-
doubl e-stranded si RNA. Infectivity assay HeLa S

polyqrylamigs @slyrtbom ttpsBued cam | nisersjlulase @wnbr@nmzmdn swhgected to
i P8 - é%lsv\évﬂ:lj?? i tad’]l'i,l-lbﬁ ylté ﬁg% altgﬁ[!odf’es h%l 0 the RING

trans I Cat es
domain). The PEM- 3 like protem was detected with a seconda,ry Proteln-A conjugated to

horseradish peroxidase and detected by Enhanced Chemi-Luminescence (ECL)
(Amersham Biosciences, Corp). (See Figure 47).

7. Exemplary PEM-3-like siRNA target sequences
siRNAs for PEM-3-like

Number | Target sequence siRNA sense strand siRNA complementary strand
225 CCACCGUCCAAGUCAGGGUATAT (SEQID | ACCCUGACUUGGACGGUGGATAT (SEQ ID
AACCACCGTCCAAGTCAGGGT | NO: 28) NO: 29)
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stranded si RNA (50-100 nM wusing |ipofectam n 2000

(I'nvitrogen,

pPCMARS. 2 (Nal di ni
gag-pol (5 g),

1nnp|n\ nl\/D C l I\Ial rh

Pai sl ey, UK).
WO poosioed483 r ansf ecti on,

On the

et al., 1996a),

ni et

day foll ow ng,
cells were co-transf ectpdI/vs1004/016865
encoding H V-1

pHR - CW- G-P (4 g) (Nal di ni
encodihg \/Q\/-

t he

et al.

L IJJ

302 &%@%&#&&%25 A

"UGAUA uug‘cr/]xeuo ]cuczxgmagﬁ%l

was nerforned

u§%GA%H%GéACUAUCAdeT (s EQ D

m‘3\ -f our

386

coll

%{\JT?QI’%&C#G‘I#(!TQTEE% ed ég

cells

iAGUHCCACé éJCL?CB/rGIGﬁcv\g (SE(H.B L{Sﬁl{%éACUGGAACUAdeT (SEQID

pol vhrene |\

£¥added

cell

AAGJ\%GFLCT%CA‘F‘\TT&FV*N

frypsinization

3995 %e%%%%’m%%“% P&‘f’?’*ﬁﬁfﬁ‘fﬁ‘}%%%‘% FRP ¢f *FYGEACASCCACLUCCITAT SEQD
—concentra o adPAY and the nmediu “*Hal ced on
390« 293T cells. Se\ H?%?U%UO\%GWBWJ@T% (§EQD | \ﬁ%%ﬁLfCHﬂJAGAGCCACdeT (SEQID

C1%8 wer e

40Mx ed
CEP] SACEF é@%‘f“ﬁ%’*

*®nalysis. 5 1n vit

har af G\J%Cfua@ﬁ%%cc%qHT @FRAT )| HEEEUUGGACUARAGATAT (SEQ D
FGAEALS

MNg: 39)

408i qui tination assay

Unc HEE TGP MSEH8 T PE]

SUISMCAM RV e BB E AL
MO ¢%50ng) ., GST- PEM 3-

tCUEiAUG@E%ﬁQJ}E?ACdeT (SEQID
NOi“Ke (400

405) |ver e i ncubat ed f
vol

OFCORYIHPPAGASAATHT STYT

| YHCGUBYERVAAAUGGGCUATAT (SEQ ID

RECTHLADHCFACREEMT aiMfifthg 50 M Hepes- Na®R“pH 7.5, 1

40
and

pPTT, 2 mM ATP, 5

0N HY ATHAHRF

FRICAHYOACSACAGGARRTRT GEQRYy

NgFHtin. Ubi quti nat e

(HIVQGUGUBPUALAUGGGCATT (SEQ ID
NPENE 3- 11 ke

4089s
t ot

separ at ed by
aPMEITTREFTAPTCET

i ng¢

BEFABUVMTCEAFYCHCUWOT (SR o
AP es were were resd

B BUSSCUBAACHGGUATAT (SEQ ID
INvéd on a 10%

4%9S| gel and subj ect

EEUEYCHRSYUCAAHAIRIT GEQ IR

ant | MAPTHUPEFHCPEDV 4

aJAWG@GWCt\PhAUGGdeT (SEQID

ahe® Resear ch Product g

NOJ4fic. ) or

ant|-PEM3 li ke anti

‘I ese= ‘-‘}..-A:r_‘

(TRIF By eﬁﬁﬁd
to GST- PEM 3

bodi es. For FRET anal

P Crgy tr

ysi s,

itnation. was determ ned by hom)genous time-

ansfer assay

Ris U%@Ehﬁﬁgﬁé%{e%‘%e%t? P‘aﬂhl\?%' 1&%@@5 g{l es that are

e an

il 8@5n neddydationeintndinf REM e hilor jeslyp aptldes:ﬂlm%e pedayiland.y,

N ReRp A el

buffer (40 nmM Hepes-

ETr

actiqn to. occur

measur e

YIPSOIAES $38, Gg@m@,%as descnbed m Amir, RE et al
(26837 7 B iNinedr 277KB326308)59vas i ncubated in

NaOH,

reaction

pH 7.5, 1 nM DTT, 2 nM ATP,

5 MYurbemore, awartety e BED- ﬁdﬂqe/I‘EddS Ausig prageiosBan be created. One

typlég)qgﬁéléf ote(n;l‘g) éﬁ?l)l tltagﬁiegﬁl didél %(Sl.be[ngg ur@glffwg? rbti]ilglE}xalfng}es below)

is 3edi altthe@-&fmﬁlﬁélot REACTLIONRS viElee 2 AlIOPREH PHMIE-BdMxample |

EDTA. Ant] - GST- XL665

belgaq of A@Atiakegion af &

sudﬂzfcl)ll'dfn ﬁ]l%aftggﬁg k&%hﬁeﬁ@ o Ik a C§%8 B L REE

Cl.S bio International)

(50 nM

-lleeranibsmsed (Bxampls Hbelpw).t Asecad type is

tfal ned excl

@‘éi;iﬁs@ of P

ng‘l §2fk8 niih?%%aél be the

nauiahN-terminfuls (Bxamgrle A delow) 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,

seperate clones.

Example 1 (SEQ ID NO:

50):
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reader (RUBYstar, BMG Labtechnol ogies). The generation

of PEM 3-1ike-ubiquitin 25 cryptate adducts was then
waledosom4sed by cal cul ating the fluorescence r eBOIHIZNE4/016865

energy transfer (FRET, AF) using the follow ng

formul a: AF= {(S665/ S620 - B665B620)/ (B665/B620)]* 100

107 /001485 PCT/ US2004/ 016865 _S=
1 uMEsEeR APMBA&@@R@&B%R%PPMPP@%@E@GLLLRERLA

AL%?%E??E%@%BS eterm ne % oanenous Flne-gggggsg LEL

EEEEEGEEAE@M)LBEEEEDEEAEEEPRSS&MMPQAMS%SQTQQIPGGSLGSV
sy e : : BECHA .

L R RR AR SR VL LA GBI SHAN GrBERIGRA g LNGE
AAEERMSM\I‘PYECWW@EEHW@@QG@MMNWIK@WEEPE

the two fluorophores into close proximty, and al

VYReRERDV H.34ABHE GMIRAISRI‘H{NGPAL%S(E&PNLPGQTTVQVR

VR G R ARy R Yk R ey R feee

MHOAMR TGNYIRINEENDEFHY NG TDASFEGGTIOGSA WISSNPVPPSRARMISNYR
PEM 3-1i ke identi cal to the Erotel n translated from

NS h S FREYECOBRIAJPFSH NFY/ESD HHV GSEDLAVDSPAFD

S e WTW%%%%Q@W%%%%@%T%ﬁ@ESWW

R‘ﬁKS]NBBSTGNHVHEISPWII’AF SNG‘INSXSSSN(E@STSS SPPESRRKHBIBYICFENEV
(A A \[ecceoce

— TMAGE: 30

AIRGGGGIRO COGGTCTAGACTCGA. GAGAGTGAATTTGGATTGCCTG wer e
used to anplify clone 20 | MAGE: 5272241. The two
over |l appi ng PCR products were anplified with priners
(51®xan@m@WI§SATG(IZG(IZGATGCTGTC and 515 to

create one 1421 b product whi ch vvas ested with
bas GG AAMNG YNTTECVPVPSSEHV

N

SMIRA SRNKNGHAT GGREESANLRGQTI W) SRVRY RV WGLVNWGREGATTKRIQQQ

TH P AL e R ey AR SN ST e@dgﬁgrﬁt\f\ﬁé%ﬁ@v?ﬁNEENnFHYNG

IS S bR OB BE dspRoSHGSNRLADTS
PTSPFSTGNFWEFGDTLPSYGSEDLAVDSPAFDSLPTSAQTIWTPFEPVNPLSGFGSD

PSGNMKTQRRGSQPSTPRLSPTFPESIEHPLARRVRSDPPSTGNHVGLPIYIPAFSNG
TNSYSSSNGGSTSSSPPESRRKHDCVICFENEVIAALVPCGHNLFCMECANKICEKR
TPSCPVCQTAVTQAIQIHSMLIKVKTLTGKEIEIDIEPTDKVERIKERVEEK EGIPPQQ

QRLIYSGKQMNDEKTAADYKILGGSVLHLVLAILRGGGGLRQ'

Example 3 (SEQ ID NO: 52):
MLIKVKTLTGKEIEIDIEPTDKVERIKERVEEKEGIPPOQQRILIYSGKOMNDE
KTAADYKILGGSVLHLVLAILRGGGGLROMPSGSSAALALAAAPAPLPQPPPPPPPP
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30

fragment from pcDNA- PEM 3-1ike-V5-H s containing the
464 as protein followed with the Vb-H s tag and
WO r@animgs it into pGEX- 6P-2 (Aner sham Bi osci ene@€BUS2004/016865
digested with 108 WO 2005/ 001485 PCT/ US2004/ 016865
BanH and Smal to create pGEX- PEM 3-1ike-V5-Hi s that

e 8P B aRE RSl LR ERE AT aprSReER AR R R A0 aRRA

AEﬁéi)Eﬂ}@APP GRPeAPEA ENENUSPETRGEERFIDGD] WaEEENEEAGERDRSSL
E.coli cells by addition of 1mM I PTG for 16
LLMAMS@@Q@P@&S@GWW hEHABABACROY SRR P MMA

M b O R A R S A VI PSS EHVABIVGRQG

CKH(&LRAKTNWEU FVBGBREIFW TG HIS A EHBSMIRASRN

KNG AT S SRNBRP R Vebay PRy bl Yk s ARG frvTvTes
RDJ%@W@E%%WE@W@W ’ NﬂFﬁXﬁQGTD@QEFEGG

TL@SAWMWPPWSWS&&&G&T@SYEGWSM%STG

NF%%ﬁDé’s%@%g A B S RO TR TRFEE VL SR RGPS

@g@’e Wg&@P&WESE}@E&RRVRS@PPM@@@V@IMYMTNSYSsSN

to 1 munoprecipitation with pre-imun

GGS’EESSS]HHMBRKHDGWFME\HMI@@@@ﬁB]LEﬁME@ﬁéﬂqC@KRﬁEPSCPVCQ
TA@@%&E@SI n) cross-linked with DSS to Protein A-
beads (Amersham Bi osci ences, Corp.) using
Seize X imunoprecipitation kit (Pierce). Beads were

washed twice with high-salt buffer, once with
madTFJet?flﬁilliéaI‘H(SEQfHDé}I aft): once with lowsalt buffer.

;gﬁ‘m - %Iﬁlﬁp”ﬁkY’m@Rwﬂf@Gﬁ@éﬁ%WSGKomE

yacryt am de en transterred
KT&A@IBUYK [EGGSMMLWWM%HM&R@Q GAAAAALNG

e S A BBk RSk R TP o

CNGTen ISBGDAMSFYLPGQTTV QY
FV&E‘?{[’% 2 Ymo L REGINS NAg el SRUeTR VK QTTVQ

njugated to horseradi sh peroxi dase and
RV@QTI&V@EVB&GEGM&EI@H@WTLW RVFEVIGMPENVDRAREEI

eMe R AR B R R sp e T E sty Ry

RNDS”Ss@%@s@gﬁmmmmswsmgawemsymLAVDSPAF
Ry O O AR REA Y nt ]r@éﬁ@\lﬁ\/%gTQR%%%SQPSTPRLSPTFPESIEHPLA

VIAALVPCGHNLFCNECANKICEKRTPSCPVCQTAVTQAIQ[HS

INCORPORATION BY REFERENCE

All publications and patents mentioned herein are hereby incorporated by reference
in their entirety as if each individual publication or patent was specifically and individually
indicated to be incorporated by reference. In case of conflict, the present application,

including any definitions herein, will control.
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AACCACCGTCCAAGTCAGGEGT NO: 28) NO 29) 109 WO
2005/ 001485 PCT/ US2004/ 016865 393

WQESBASINGYRICCAGUUCUCUADTAT (SEQ I D PCT/US2004/016865

UAGAGAACUGGAACUAUCAITAT ( SEQ | D AATGATAGTTCCAGTTCTCTA
NO 30) NO 31) 395 UAGUUCCAGUUCUCUAGGAITAT (SEQ I D
UCCUAGAGAACUGGAACUAITAT (SEQ I D GATAGTTCCAGITCTCTAGGA
NG 32) NO 33) 397 GGAAGUGGCUCUACAGAUUMTAT (SEQ I D
EQ GCCACUUCCATAT (SEQ I D TAGGAAGTGGCTCTACAGATT
35) 399 GUGGCUCUACAGAUUCCUAITAT (SEQ I D
UAmuﬁ]mmﬁEﬂ@@ﬁAﬁ]ﬁdaoghﬁE@ﬂ 12 abRAG HEBEEETAGACATTHOETAN

routNo 36E NO 3& D@WWXMT (SE% | D

desoﬁ&d R3ein '\Qich hlﬁ@%ﬁ%&r&gﬁ%&%@%@%ﬁ%&gy {relGhdvA the 2ol ovnin %G

clamm 40) NO 41) 405 AGCCCAUUUAGCACAGGAAATAT (SEQ I D
UUCCUGUGCUAAAUGEECUdTAT (SEQ | D CAAGCCCATTTAGCACAGGAA
NG 42) NO 43) 407 GCCCAUUUAGCACAGGAAAATAT (SEQ I D
UUUCCUGUGCUAAAUGGGECATAT (SEQ | D AAGCCCATTTAGCACAGGAAA
NO 44) NO 45) 409 ACCAGUUAACCCACUCUCUITIT (SEQ I D
AGAGAGUGGEUUAACUGEUTAT (SEQ I D  GAACCAGITAACCCACTCTCT
NG 46) NO 47) 411 CCAUGUUGGCCUUCCAAUAATAT (SEQ I D
UAUUGGAAGGCCAACAUGTAT (SEQ | D  AACCATGTTGGCCTTCCAATA
NO 48) NO 49) 8. PEM 3-1ike/ Nedd8 fusion protein
construction In certain enbodi nents, the application
relates to PEM 3-1i ke pol ypeptides that are involved
i n neddyl ati on, including PEM 3-1i ke pol ypeptides that
are neddyl ated. 5 Neddyl ati on of PEM 3-1i ke
pol ypepti des can be carried out as described in Amr,
RE et al (2002) J Biol Chem 277:23253-23259.
Furthernore, a variety of PEM 3-1i ke/ Nedd8 fusion
proteins can be created. One type of fusion protein
is such that the Nedd8 sequence (underlined in the
Exanpl es bel ow)
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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

w@asosioed48F egi on of PEM 3-1i ke can be used (Exam@l/eS04/016865
bel ow). A second type is such that the Nedd8 sequence
Is added at the N-terminus of PEM3-1ike, this can be
the npatural N-term nus (Exanple 3 below) or the

What IMEE: of a partial region of PEM3-1ike (Exanple
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 overl api ng

1. PCRAthethodvens idetifpaagiant antivombagenteonipresing: asmi d
pcDNA- PEM 3-1i ke-V5-Hi s, descri bed above, fromtwo

26 B LR Bt Ry Bl 110 V0

SAANiRAARAR PRERPRRRARARRRELRRRGBCREHENGLI R RAptide.
ALGLDDPSPAEPGAPAL RAPAAAAQGQAL 2 RAAEL SPEERAPPGRPGAPEAAEL
EL EEDEEEGEEAELDGDLLEEEELEEAEEEDRS SLLLLSPPAATAS

QT . . T . .
2 | SESRERAR) Ve EBAS R R e RO da ol s
growmmmgvmmmpmwpﬁwmqmm KIS, RRZDNT Y 26 e REERd
g e ERYANBEL LSARETECH RASRONCPAL G SRV &,

8, MPYMG}W@DMEI KL QRFTHTYI VTPSRDKEPVFEVTGVPENVDRAREE
VH AVRTGNY! EL NEENDFHYNGTDVSFEGGTL GSAW. S

SNPVPPSRARM SNYR NDSS
SSL GSGSTDSYFGSNRLADFSPTSPFSTGNFW-GDT L PSVGSEDL AVDSPAFD

b SRS sE s YR ke P e g o

PLAR RVRSDPPSTGNHV GLPI YI PAFSNGTNSYS S SNGGSTS S
SPPESRRKHDCVI CFENEV

I VPCGHN CANKI CEKRTPSCPV I\/LI KVK LTGK
4. gl gThe @F@p@@%@kﬁ@%ﬁ@ ¥ P?gyp%t €1s a purifie

1 KTAADYKI LGGS VLHLVL ALRGGGGELRQ 15 Exanple 2
po%‘%ﬂl@o NO. 51):

MVAAM. SHAYGPGGCGAAAAAL NGEQAAL L RRKSVNT TECVPVPSSEHV
AEI [VGRQBCKI KALRAKTNTYI KTPVRGEEPI FWTGRI ~- EDVAI v/ | AK

El L@ﬁ‘ et F%}é{ @al I§WAH1%§ %P%/I%FEV%{%@D ¥g¥compnses a

domam selected from the group consisting of: a KH domain and a RING domain.

o

6. The method of claim 1, wherein the test agent binds to a domain selected from the

group consisting of: a KH domain and a RING domain.

7. The method of claim 1, wherein the test agent is a polypeptide, an antibody, a small

molecule or a peptidomimetic.
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THTYI VTPSRDKEPVFEVTGWENVDRAREEI EMHI AMRTGNYI ELNEENDFHY
WOEHOSHONS-EGGT L GSAW.SSNPVPPSRARM SN~YRND PCT/US2004/016865

SSSSLGSGSTDSYFGSNRLAD FS

PTSPFSTGNFWFGDTLPSVGSEDL AVDSPAFDSL PTSAQT T WIPFEPVNPL SGF

GSD PS e . .
8. mmmm@wﬁmma&wmmmwa Pl YI PAFS
NG TNSYS S SNGGSTS S SPPESRRKHDC VI CFENEV

T%@%&%ﬁ% Pacidand S ABIE Ay KERVEEKEG

| PPR)idepRifyiSekagaitthartioiéd loESPEM-3likk REEEECBQ.
Exanple 3 (SEQ ID NO 52):
M_I KVKTLTGKEI El DI EPTDKVERI KERVEEKEG PPQOQRLI YSGKQWNDE
9. 30 The method of claim 8, wherein the PEM-3-like nucleic acid is selected from the
KTAADYKI LGGSVL HL VL AL RGGGGL ROVPSGSSAAL AL AAAPAPL PQPPPPPP
gropp consisting©f SFAEIDN0S3 %5, RET7BA0043,0568559, 22, 24 and 25.
PPPLPPPSGGPEL EGDGL L L RERL AAL G DDPSPAEPGAPAL RAPAAAAQGQAR
RA  AELSPEERAPP GRP GAPEAAELELEEDEEEGEEAELD GD
LLEEEELEEAEEEDRS S L
10.L L L SROAWTHASQT QR SG5h&GSM.th P AMRIRAREAMSALCHYEDRARG M hsisting
AM. SHAYGPGGCGAAAAAL NGEQAAL LRRKSVNTTECVPVPS  SEHVAEI V
@p@ngclew acid, an antisense oligonucleotide, an RNAIi construct, a DNA enzyme,
%@GNTYI KTPVRGEEPI FWTGRKEDVAMAKREI LSAAEHFSM RAS
ALGGL SCSPNLPGQTTVQVRVPYRV VALV
VGPKGATI\/R | QQQTHTYI VTPS
RDKEPVFEVTGVWPENVDRAREEI EMHI AMRTGNYI EL NEENDFHYNGTDVSFEG

11. SYF%\%%&@%E@%?@ R%g%yag% g&t?x@?es?agen 0 sa1d PEM-3-like

nudiSE b6 oGRS TErACT ) PENEE R tantdrigtDP SGNMKT 10
QRRGSQPSTPRLSPTFPESI EHPLARRVRSDPPSTGNHVGLPI YI PAFSNGTNS

YSSSN GGSTS S
SPPESRRKHDCVI CFENEVI AALVPCGHNLFCVECANKI CEKRTPSCPV CQ
TAVTQAI Q HS Exanple 4 (SEQ ID NO 53): 15

A R 1 AT L oo
GAA. AMALNG EQAALLRRKS
VI\I'I'(IEE@M@V@SM CALTRAKITINTH tItR¢RBEERIcell transfected with

| - REl L SAAEHFSM RASRNI
1@%@%&% NE %%?mﬁ\‘? g V GLV V GPKGATI KRI Q

QAT YheMshbh oSREKER: Mf ffsVest eMibn Yh FROMEIELn of viral or virus-like
particles.

13.  The method of any of claims 1-11, 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.

14. The method of claim 13, wherein:
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EVHI AVRTGNY! EL NEENDFHYNGTDVSFEGGTL GSAW.SSNPVPPSRARM SN
WX 20000886 S PCT/US2004/016865
SLGSGSTDSYFGST, TRLADFSPTSPFSTGNFWEGDTL PSVGSEDL AVDSPAF
DSLPTSAQTI WIPFEP-
TPLSGFGSDPSGNI | / | KTQRRGSQPSTPF. LSPTFPESTF, BPLA
RRVARShP PTG PR WIHAITBNGTNSYS S SNGGSTSS

SPPESRRK) | CFENE o
Vi B@%ﬁﬁ%@éﬁﬁﬁ%@’ﬂgﬁﬁvaww Q HS 25
| NCORRORATA (hi5Y aFREGHEIISNGE Al | publications and

pat ents_nmentioned herein are hereby incorporated by
r ef 6} BRENA viug isenebladilowrss. as i f each i ndivi dual
publication or patent was specifically and
individually indicated to be incorporated by

15.r ef Armeibed fdrintdbisiag dffectionfih aGtibjetthe npedethenedf, comprising

application, 30 including any defjniti erein, will, .
s GrGiE &n eSS DOBSP bR 2688 bbb PR s protelt acivty
EQUI VALENTS Those skilled in the art will recogni ze,

or be able to ascertain using no nore than routine

experimentation, many equivalents to the specific o
16.enbBlae metod oftlathdS; whespinithnagent mbits ithwubiguitie ligaseggtvity of

[ . re.lntended to be enconpassed by the
the%ﬁ@@"%@ﬁ% 113 WD 2005/ 001485
PCT/ US2004/ 016865 What Is Clained: 1. A nethod for
identifying an antiviral agent conprising: (a)
proyj di n PEM 3 -1ike po]ypeptjde and_a test agent;, .
17.4nd e msﬁwa&éﬁ Ry nﬁﬁegemé@ a%?@&ﬁtselpﬁfgg fiopt BF &Q cpipting of
) . . ,
ot B PR R A o AR DRHAGRAA R, Bhd
polybeptidgr oup consisting of: SEQID NOS: 2, 4, 6, 8, 10
12, 14, 16, 18, 20, 23, 26 and 27 and fragnents
conprising at |east 20 consecutive am no acids of any
of SEQID NCs: 2, 4, 6, 10 8, 10, 12, 14, 16, 18, 20,
18.23, TB&n@iHdd 2T cladn 13hehdreinhbdaght mhidimite inwhetieh Betrten a PEM-
PEM 3-1i ke paol ypeptide is expressed in a cell. 4. The
3-lje prb@reridecangd g REM-3njiles-8Fn t he PEM 3-1i ke pol ypepti de
is a purified

19.  The method of claim 18, wherein the PEM-3-like-AP is selected from the group
congsisting of: an E1, an E2, a PEM-3-like polypeptide, a ubiquitin, and a NEDDS.

20.  The method of claim 19, wherein the E2 is selected from the group consisting of:
UBCHS5, UBC13, and UBC12.

21. The method of claim 19, wherein the E1 is APP-BP1/Uba3.
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15 pol ypeptide. 5. The nethod of any of clains 1-4,
wherein the PEM 3-1i ke pol ypeptide conprises a donain
w@ei0s00wss from t he group consisting of. a KH deeEUS208416116865
a RING domain. 20 6. The nethod of claim1, wherein
the test agent binds to a domain selected fromthe
group consisting of., a KH domain and a RI NG domai n.
7. The nethod of claiml, wherein the test agent is a
22.pol YRE Rietd@.of 3R2irAN 5] WR&HYin tRe %%Qﬂt 15 scl¥Ble@ ElPthe eréhp consisting of:
peptidom netic. 25 114 WO 2005/ 001485 )
an pEEeysdiganeiasds, andRNAI pwtshoet, 4 DINA deryrief gichgribezyme.
antiviral agent conprising: (a) providing a PEM 3-1i ke
nucleic acid and a test agent; and (b) identifying a
test agent that binds to the PEM 3-1i ke nucleic acid.
5 9. The nmethod of claim8, wherein the PEM 3-1i ke
23.nucThe¢ metoiddf chimn R cwhadinfthomganhéecrgisexthe bovako fREMB-hike
IDNCSs: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 22, 24
" 25. 10. The nethod of claim8, wherein the test
agent is selected fromthe group consisting of. a
ri bonucl eic acid, an antisense oligonucl eotide, an
RNAi construct, a DNA enzyne, 10 and a ribozynme. 11.
The nmethod of claim8, wherein binding of the test

24.5gefhe methediof cln23, wherria the:RNAS icensirectis aelesied Sem tha group

ol af «aR | k8ot ipt. 15 12. The method of
cots Y B P ERITON B  hor conpr i sing: (a)

adm ni stering a conposition conprising the test agent

to a cell transfected with at |least a portion of a

viral . oue;. ..and neasuring the.effect of the test
25-age3_f1 1%935{?@%93&&3?8@@8? hgicph spgif fly fgmupRgeactive with an
epiﬁétoﬁ'fi's enédseledted tn TR H6Eh &nsRiNg 6f SEQAIDROL: 214, 6, 8, 10,

erein the antiviral agent is effective against a

12,li4s U6, 18eP@2Bed6 andi2i.t he group consisting of. an

envel ope virus, a retroid virus and a RNA virus. 25

14. The nethod of claim 13, wherein:

26.  The antibody of claim 25, which disrupts the interaction between a polypeptide of
SEQID NOS: 2,4,6, 8, 10, 12, 14, 16, 18, 20, 23, 26 and 27 and a PEM-3-like-AP.

27.  The antibody of claim 25, wherein said antibody is selected from the group
consisting of: a polyclonal antibody, a monoclonal antibody, an Fab fragment and a single

chain antibody.
28.  The antibody of claim 25, wherein said antibody is labeled with a detectable label.

29.  The antibody of claim 26, wherein the PEM-3-like-AP is selected from the group
consisting of: an E1, an E2, a PEM-3-like polypeptide, a ubiquitin, and a NEDDS.
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115 WD 2005/ 001485 PCT/ US2004/ 016865 a) the retroid
virus is a lentivirus; b) the retroid virus is an H V1
wo evslovi4sus; c) the RNA virus is a filovirus;PCr/us)004/016865
the RNA virus is an ebola filovirus. 5 15. A nethod
for inhibiting infection in a subject in need thereof,

conprising admnistering an effective anmpunt of an
30.agehhe mhﬂnpduoti plaim 28, whepgintls: E2 isselseist diom tetereun gensisting of:

cI aim 15, wherein the agent inhibits
UB%g{es g%% %‘“‘PBP@&ase activity of 10 the PEM 3-1i ke
pol ypept i de 17. The nmethod of claim 15, wherein the
31.ageThe msthadlo€ claital 29 rwiisréihehE DispARP-BPI1ATba3g of - a
smal | nol ecul e, an anti body, a fragnment of an
anti body, a peptidom netic, and a polypeptide. 15 18.
The nmethod of claim 15, wherein the agent inhibits the

i nt gr dv of
241 1Bk} 02, BV 4 il W ey

anyre @ cldite 2426 andyb) adetectialile dabel foe dgeding saggbantibody.
consisting of. an El, an E2, a PEM 3-1i ke pol ypepti de,
a ubiquitin, and a NEDD8. 20. The nethod of claim 19,
wherein the E2 is selected fromthe group consisting

33. Of A thithbibof Bibitthg varatimaBidibn dmpziding thigbitiag hathiqfitin-related
aim19, wherein the El is APP-BP1/Wha3. 116 WO

actlzwgfeé’% IFepol®soidE 016865 22. The nethod of claim

15, wherein the agent is selected fromthe group
consi sting of: an antisense oligonucleotide, an RNAI
construct, a DNA enzyne, and a ribozyne. 5 23. The

34.net EbdnmﬂlOd|0£ic}zilﬁz3 whezeinithe PEM-3dibe polypentidgdeseledtasl from the

B P nEnE SROND ST Aot 5 405k S T Pr s T gind
fragABRh 86rhpisind at3E DPcHHutid8 afhIno acids of any of SEQ ID NOS: 2, 4, 6,
8, 10, 12, 14, 16, 18, 20, 23, 26 and 27.

35.  The method of claim 33, comprising inhibiting an activity of the RING domain of
the PEM-3-like polypeptide.

36.  The method of claim 33, wherein viral maturation is inhibited by administering an
agent selected from the group consisting of: a small molecule, an antibody, a

peptidomimetic, and a polypeptide.

37.  The method of claim 33, wherein viral maturation is inhibited by administering an
agent selected from the group consisting of: an antisense oligonucleotide, an RNAi

construct, a DNA enzyme, and a ribozyme.
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10 25. An isolated antibody, or fragnent thereof,
specifically inmunoreactive wwth an epitope of a
W@ e@smmass sel ected fromthe group consi sting oPCT/BEQ04/Q16865
NCs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23, 26 and
27. 15 26. The anti body of claim 25, which disrupts
the interaction between a pol ypeptide of SEQ |ID NOS
38.2, The methed of olain 37, wlkereinghe RN Ai ponstipgt is seleeipdifrom the group
a. PEM 3- i ke- AP. 2 he anti body of claim25, wherein
mngggaggﬁt$%§§9Iﬁgssé§é§ted fromthe group consisting
of . a polyclonal antibody, a nonocl onal antibody, an
Fab fragnment and a single 20 chain antibody. 28. The
ant i body of clajm25, wherein said antibody..is | abeled
39.wi t Fheymglod of glgina 33 eaprisinggnhibpwe yue| wagyation of ey selected
hik: ) = LiKEx [ t
frog e BRRG BO e o AuplobE Wi, w3aRRUSRLE0 RN e
pol ypeptide, a ubiquitin, and a NEDD8. 117 WD

40.200Thome#e8 oPCluinu3200Hsrein6865 30. The met hod of claim
29, wherein the E2 is selected fromthe group

conskstin f: . .lUUBC13, and UBCl12. 31. The
met ﬁaggleorfeg%‘ﬁé’i’%sg%qégﬁ%‘él efn the El is APP-BP1/ Wa3. 5
32. () tihd fetrbidrvifle ieai HINl Rnhivifiy) PEM 3- 11 ke pol ypepti de

conprising (a) an antibody of any one of clains
ZS%Ih%%]gA(WSéS@ﬁWW%QWe | abel for detecting said

an;{) AYRNAX i 95} Rk Bfovidpdi biting viral naturation

co ising inhibiting a ubiquitin-related activity of
a PEM 3-1i ke polypeptide. 10 34. The nethod of claim

33, wherein the PEM 3-1ike.po eptide | lected .
417 A rbSd Briiing s ibitaing i 2BERy b RER331E ofgentide
comphisidg, 14, 16, 18, 20, 23, 26 and 27 and fragnents

conprising at |east 20 consecutive am no acids of any

of SEQID NCs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, .

23, (@)6omming 2mixtuee @Mmpaiihls Wigh e abiitar-telatedzmtivity comprising: a

CONMPYLLi Si-ng_ i Ahi Dbidd. higit f the RING domain
C P "BtiktiAge) B R ek %E%??dé%@ pPentdls and |, 001

cl a{nd3Rctingr@hether saldatliquitih binds toshid BEMARMIRE peldpéptide.
adm ni stering an

42.  The method of claim 41, 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.

43.  The method of claim 41, wherein the mixture further comprises a PEM-3-like-AP.

44.  The method of claim 43, further comprising detecting whether said ubiquitin binds
to said PEM-3-like-AP.

45,  The method of claim 41, wherein the ubiquitin is detectably labeled.
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20 agent selected fromthe group consisting of. a

smal | nol ecul e, an anti body, a peptidomnetic, and a
wpoiogpenss de. 37. The met hod of claim 33, whereBCTUS1008016865

maturation is inhibited by adm ni stering an agent

selected fromthe group consisting of: an antisense

ol i gonucl eoti de, an RNAI 25 construct, a DNA enzy

46and The matndyefslaimyd , wheroibe BEM:8 Jikeovlywspiidris dm@siably labeled.
38. The nethod of claim 37, wherein the RNAI construct
is selected fromthe group consisting of: SEQ I D NCS:
28-49. 39. The nethod of claim 33, conprising

47i nh iTlhiettﬂldnlg)d\/o'froadimrnit Qrr4s; Whereﬁf sail Mbel usscdeiteiciad théigroup
fromt roup consistin an,_envel ope yirus,

copsistig; i OOBES. AORRE F?lagom% RO SRPTHe O Geiers:
39, wherein: (a) the retroid virus is a lentivirus;

48( b) me%léu%dr@c@aﬂﬁl 1usvhel%1me Hmw@ﬁ}ﬂhw édﬁﬁ%f\lseé thjae

RNA'virus is a filovirus; 0 (d) t virus is
an ebola filovirus. 41. Arrethod for testln

4Oubi ditemathadegfplain e whvﬁeirythePw-ﬁéwmﬂmﬁti&ﬂsylp@cbﬂata@

conprising: (a) formng a mxture conpatible with the

ubi g sing:

i R 4 bl e FIREES ol Peri b adiionroren

compdsmg)aI\EDB&polygepmiet her said ubiquitin bi nds to said
PEM 3-1i ke pol ypepti de. 42. The nethod of claim 41,

51y e T s el Soh oy A B0 Bertife T RS L E -

teridnuslotithelPEM1RlikéPolygeptidds and 27. 20 43. The met hod
of claim4l, wherein the m xture further conprises a

PEM 3-1i ke-AP. 44, The nethod of claim43, further
52c owaﬂlpgmqﬁlgodd&%m g whgesimide NED18 BQID’H@H’[M%S Bisedito the &-

ﬁlﬁ[}% he nmet hod of cl aim 41,
ere ﬁ% %ﬁkés?lyéajlusdgdet ectably | abeled. 25 119
WD 2005/ 001485 PCT/ US2004/ 016865
53.  The method of claim 50, wherein the PEM-3-like fusion protein comprises amino

acid sequence selected from the group consisting of: SEQ ID NOS: 50-53.

54.  An assay for identifying an inhibitor of a ubiquitin-related activity of a PEM-3-like
polypeptide, comprising: \

(a) providing a ubiquitin-conjugating system comprising a ubiquitin; E2; and a PEM-3-like
polypeptide, under conditions which promote ubiquitination of the PEM-3-like
polypeptide;

(b) contacting the ubiquitin-conjugating system with a test agent;

(c) measuring a level of ubiquitination of the PEM-3-like polypeptide in the presence of
the test agent; and

(d) comparing the measured level of ubiquitination in the presence of the test agent with a

suitable reference,
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46. The nethod of claim4l, wherein the PEM 3-1i ke

pol ypeptide is detectably |abeled. 47. The nethod of
wW@b@s0v4s8s or 46, wherein said |abel is sel ecteRPCT/D8004/016865

the group consisting of: radioi sotopes, fluorescent

conmpounds, enzynmes, and enzynme co-factors. 5 48. The

nmet hod of claima4l, wherein the m xture further

whegsi 2 dsersaseEpEBiquitipatiompfdherBENG 3 like pelyaeptidein thepsessnee of the
y
caﬁcﬂ?aﬁ? g&én? 14 h at 1&%&%@@1?060 uBFm a@gf g&thgg?ﬁu]_aé rgtpr%tgm
is a fusion protein conprisi ng a NEDD8 pol ypepti de.
5551. Thhessagtolfodimb4cwhéreindhe ubilpétiaiconjulatidg<PEBm further comprises
éggggﬁﬁopﬁge is fused to the NN 10 term nus of the
a 4 pol ypepti de. 52. The nethod of claim 50,
wherein the NEDD8 pol ypeptide is fused to the G
term nus of the PEM 3-1i ke pol ypeptide. 53. The nethod

of claim50, wherein the PEM 3-1ike fusion protein

56c onhe sessy aiflatn 5Acviereiaduewieuite isprowided ivafarmeselpetsd from
0$ g#ﬂs{ggng SEQ ID NOS: 50-53. 15 54. An assay for
%né yiIng 84 i nhibitor of a ubiquitin-rel ated

--aB@ihtotijigatal utdqRfE} 8 whiktecas@ile Y Rfuiitirt €onj CEMAL is$dtérd furftay
prqoviding a ubqu|t|n con ugatlng system conprising a

comprignsianit; andadengsine riphagphatei ke pol ypepti de, under

- e bi qui ti nation of the
a%%%?%&(Pgﬁuw@hﬁypeg@g%E 0 (b) contacting the

--aulactated B2 obiqpitipahiongersopatpden. Wi t h a test agent; (c)
measuring a |l evel of ubiquitination of the PEM 3-1i ke
pol ypeptide in the presence of the test agent; and
(d) comparing the neasured | evel of ubiquitination in

57t he The @&aN6€ clafm Shewh@sih tROGuivh idddectsoly 128618,
reference, 120 WO 2005/ 001485 PCT/ US2004/ 016865
wherein a decrease in ubiquitination of the PEM 3-1i ke
pol ypeptide in the presence of the candidate agent is
| nd n

58, el g%%ﬁs}ég og %13?12 5 %I] '\plg%élh?rl% 619%1\3422 1ifY! P&lkp%tﬂdg a3 ﬁ’gte\a}at%&?\élabeled

the ubiquitin-conjugating systemfurther conprises a
S9PEMIBe hsdag ofFlaind 54, wherein the ubiquitin-conjugating system further comprises

NEDDS.

—

60.  The aszay of claim 54, wherein the PEM-3-like polypeptide is neddylated.

61.  The assay of claim 54, wherein the PEM-3-like polypeptide is a fusion protein
comprising a NEDDS8 polypeptide.

62.  The assay of claim 61, wherein the NEDDS8 polypeptide is fused to the N-terminus
of the PEM-3-like polypeptide.

63.  The assay of claim 61, wherein the NEDD8 polypeptide is fused to the C-terminus
of the PEM-3-like polypeptide.
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56. The assay of claim 54, wherein the ubiquitinis

provided in a formselected from the group consisting
w@Roospemsunconj ugat ed ubi quitin, in which caseP€TES2004/016865

ubi qui tin-conjugating systemfurther conprises an El

and adenosine triphosphate; 10 --an activated

El :ubiquitin conjugate; and_ --an activated ) )
64.E2: The apsy ofcleim @l sthsrein egEW-3- ke fugiea psgieiaFoBIPTISESANKTLO

.54, wherein,t uhi quitin. is.de b . 15
acid geauiiE leich i B s SO SRR MO 20 e

pol ypeptide is detectably | abeled. 59. The assay of
65.Cl aiArthérdpeutio @omipbsititiecatbypriping aminbibitptigbdnyroge 9 8 PEM-3-like

further conprises  NEDD8. 60. The assay of clai m 54,

- poliptide and g @hpmaeaticalbeacespipBlesEeigient-s neddyl at ed. 61.

The assay of claimb54, wherein the PEM 3-1i ke

pol ypeptide is a fusion protein 20 conprising a NEDDS

pol ypeptide. 62. The assay of claim 61, wherein the
66.NEDDBe thotappetic ¢aiepoisitionpd eldim 651 Wherpintthe mhihilor isgfelected from the

PEM 3-.1i ke pol tide. 63. Jhe ass of. . cl aj : o
O REPR TR NSRS 5ot b0 DB ids el FbSPrdomimetc
C-termnus of the PEM 3-1ike pol ypeptide. 121 WO
2005/ 001485 PCT/ US2004/ 016865 64. The assay of claim
61, wherein the PEM 3-1ike fusion protejn, corrr(Jlri ses
67.ani hBe thesapguiseenrannsiionsr skaim @55 Whreinfhe gibihfer disrupts the
int GO0 R e P PEﬁ%ik@B%pﬁﬁE hﬁ(‘?PEﬁéB —fli'ﬁe-tﬁﬁeﬁrﬁi?@ﬂihlﬁ%its a
conposition conprisin i nhibitor of any one of a
ubigitindrelatddenctipivy yHePEMER likadolypeiiademaceut i cal | y
accept abl e excipient. 5 66. The therapeutic
conposition of claim®65, wherein the inhibitor is
selected fromthe group consisting of: a small
68.70! gGuliRrapRiti@sdrhiRion oF cRehIBERhedR thafthitdtor is selected from the
peptidom metic. 67. The therapeutic conposition, of
graypaionsigig afhenr antisensaelicemiclsiotide, adPNAgae¥me 7@ RNAI construct, and
a i nLergcti on between a PEM 3-1i ke pol ypepti de and
UFQ “l i ke- AP and/or inhibits a ubiquitin-rel ated
activity of a PEM 3-1i ke pol ypeptide. 68. The
t herapeutic conposition of claim65, wherein the
inhibitor is selected fromthe

69.  The method of claim 68, wherein the RNAI construct is selected from the group
consisting of: SEQ ID NOS: 28-49.

70. A composition comprising a PEM-3-like polypeptide and ubiquitin.

71. A PEM-3-like polypeptide-ubiquitin conjugate.

72. A composition comprising a PEM-3-like polypeptide and a NEDDS polypeptide.
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group consisting of. an antisense oligonucleotide, a
DNA enzynme, an RNAI construct, and 15 a ribozyne. 69.
wab@soebdd of claim 68, wherein the RNAI consPETIUS2004016865
selected fromthe group consisting of: SEQ I D NOCS:
28-49. 20 70. A conposition conprising a PEM 3-1i ke
pol ypeptide and ubiquitin. 71. A PEM 3-1ike
T3pol ygBEM-élélkgbpb’pﬁmﬁd\?—]ﬁﬁﬁmg@nj@gﬂw. A conposi tion
conprising a PEM 3-1i ke pol ypepti de and a NEDDS8

pol y, | de. ) 8 . 4/ 016865
3. [gg‘%%ﬁé?ﬂrﬁ ‘%ﬁﬁgﬁﬁéﬁﬁgﬂﬁ%%%‘g‘g%giu. A
conmposition conprising a PEM3 -1i ke pol ypepti de and
75an Hhe composifitreoLalaino®4, twherein thed 2ais B@1 2. wher ei n t he
E2 is UBCl 2. 76. A fusion protein conprising a

PEM 3:11 ke pol ypepti de \ ol ypept i 7. .
T6Te 4 BSIoETp RPN BrpStoEA My ke Do e NESHRE polypepide.
pol ypeptide is fused to the NN term nus of the
77PEMT3relfudién protei6Pé1bicte76, Mherelh the NSDDS polyfefiidk i@ffused to the N-
cl.aim 76, erein the NEDD8 pol ypeptide is fused to
terprauscef thePEMniriike polypeptidenmt 3- 1 i ke pol ypeptide. 79. The
fusion protein of claim76, wherein the PEM 3-1i ke
f usi ] i . A . i i C:
8 er oo Ao B BB 55 e e B bR R grsed o the -
terBmEIf tBOPEM-B-tkpbelypepidpr i si ng a PEM 3-1i ke
pol ypepti de and a PEM 3-1ike-AP. 81. The conpl ex of

cl ai 0,. wherein.the M. 3-I.i ke- I.S.Selected from .
798 he Qe oot BEIE SEAG: O Whgppik it MRS hefepaoteiggmprises
anfifd ¥ Pdgubice salebtet Gkoint thR. gréuipoasiNERDS: S0 ITReSE 91k ex

of claim8l, wherein the E2is selected fromthe group

consj-sting of: 15 UBCHS5, UBC13, and UBCl2. 83. The
80c ongt ESMIREX epraprising 2 PRAESdike pphpentide and AFENESikanAB,

84. A nmethod of inhibiting viral infection conprising
g1adnipii %Bﬁgleg%f efif %_gpﬁh%r_ginache BHRI- 8 %iice | AP 36ERcfel FofiPhe group

wherein sald agent ihhibits
coing-dfi doeE hrothdi a PEBOD dikegolsipepiide, 2 0bigeitansed a BEDDS.

nmet hod of identifying targets for therapeutic

o 1 FEER P BT Sheeht bR B R Comiingo

UBCHS, UBC13, and UBC12.

83.  The complex of claim 81, wherein the E1 is APP-BP1/Uba3.

84. A method of inhibiting viral infection comprising administering an agent to a
subject in need thereof wherein said agent inhibits PEM-3-like-protein-mediated viral

release.

85. A method of identifying targets for therapeutic intervention comprising identifying

a polypeptide that associates with a PEM-3-like polypeptide.
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123 WD 2005/ 001485 PCT/ US2004/ 016865 86. A nethod for

evaluating the anti-viral potential of a conpound
w@ovpniesng: (a) forming a mxture conprising BCT/US2004/016865

ubiquitin; an El; an E2; and a PEM 3-1i ke

pol ypeptide; 5 (b) adding a test agent; and (c)

detecting ubiquitin-ligase activity of said PEM 3-1i ke

pol ypepti de, wherein a conpound that decreases the

i gase activity of. sgid PEM 3-like. polypeptide is a
S6p0t enelod ik §vHpRfing M galiitopnetenfal of RO Drintisfhe
86, wherein the mxture further conprises NEDD8. 10
88. (dhe HBiting a Mixtukadéompiin ighitind 446 RalVE; b k@ PEM-3-like
pol ypeptide is neddylated. 89. The nethod of clai m 86,
wher ei n PREPPRYAS3- | | ke pol ypeptide is a fusion protein
co j Si ; ELDG, Hel ygepti de. 90. The nethod of
cl gl@ 89?39\}?11%?& n %‘ﬂlg’ %E pol ypeptide is fused to
t he (& t eerecimpsutafuitihdighieMclvity &fsapbPRlepdike polyhéptiit,

The thod of clajm89, wherein the NE I tilde
!0 et 8 gomRaul thplekeniS Tt e S ] SRR EM 3 LG
ggll\/?g@ﬁg}ttg%w g%ote]{ﬂﬁ alﬁﬁ_tmgaégltpl aim89, wherein the

usion protein conprises amno acid
87s eqUénoecthael efclainh §6; pietenethg noyiure Simbesconmyises NESES. | D
1-,TOS: 50-53. 93. An isolated PEM 3-1ike nucleic acid

co LSl ' ' ..at - 0
587 Gontie Bt o RS pEleh BB RETAT o0 B 0 B e,

ID NO 22. 94. The isolated PEM 3-1i ke nucl eic acid of
89c| aiTime dethoiheftobiim 86) evhereirl thie PEM-Bdikeqoigpepidsis talfasion protein

nucl.ei c Ld_seguence depicted in SEQ ID NO 22. 95.
COIRHnFlgéF‘éYaébS&ER/g’B?PW?e pol ypeptide conprising the

am no aci d sequence depicted in SEQID NO 23. 124 WO
9020058 ARSI SXeTh RO UHERABRESTEINGS popbtidedl Alld to the N-

PEM 3-1ike nucleic acid conprising a nucleic acid
tergueyisend dlee BEM-2-dike polgpeptiddent i cal to the nucleic acid

sequence depicted in SEQ ID NO 24. 97. The isol ated
91 rF: Eg/:'lzx{e l(l.:ﬁéglg«:?d;&ccllﬁhl%fwllgreﬂ{ thEhHIHS 801}/1%13%{(@@&%@& to the C-
terminus of the PEM-3-like polypeptide.

92.  The method of claim 89, wherein the PEM-3-like fusion protein comprises amino

acid sequence selected from the group consisting of: SEQ ID NOS: 50-53.

93.  Anisolated PEM-3-like nucleic acid comprising a nucleic acid sequence at least

85% identical to the nucleic acid sequence depicted in SEQ ID NO: 22.

94, The isolated PEM-3-like nucleic acid of claim 93, wherein the nucleic acid

comprises the nucleic acid sequence depicted in SEQ ID NO: 22.

95.  Anisolated PEM-3-like polypeptide comprising the amino acid sequence depicted
in SEQ ID NO: 23.
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conprises the nucleic acid sequence depicted in SEQ ID
NO 24. 5 98. An isolated PEM 3-1i ke pol ypepti de
wewpndeshg the am no aci d sequence depicted PCT/BEQ04/M6865
NO 26. 99. An isolated PEM 3-1ike nucleic acid
conprising a nucleic acid sequence at |east 85%
identical to the nucleic acid sequence depicted in SEQ
961 D M isolgted PEDI-31tie ruslsicaacidicapmmising 4 wueclvic etidisequentaat least

SsPienTallatie nilige Sl stECliffuta At Y GERG 26

101. An isolated PEM 3-1i ke pol ypeptide conprising the
97anm MheawiladedPEMetike degiéic taeid ofichnirbB@) Wherbld th@fucldib adid5

comprises the nucleic acid sequence depicted in SEQ ID NO: 24.

98.  Anisolated PEM-3-like polypeptide comprising the amino acid sequence depicted
in SEQ ID NO: 26.

99.  Anisolated PEM-3-like nucleic acid comprising a nucleic acid sequence at least

85% identical to the nucleic acid sequence depicted in SEQ ID NO: 25.

100.  The isolated PEM-3-like nucleic acid of claim 99, wherein the nucleic acid

comprises the nucleic acid sequence depicted in SEQ ID NO: 25.

101.  Anisolated PEM-3-like polypeptide comprising the amino acid sequence depicted
in SEQ ID NO: 27.
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