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MUTATI ONS | N OASI CGENES DESCRI PTION 1. Technical Field

The present invention relates to a nethod for
wdetmati9sg a nutation in a human or nonhuman pPCTASE006/016983

ol i goadenyl ate synt hetase gene, and to QASlI proteins

having at | east one amno acid nodification. 2.

Background of the Invention A nunber of diseases have

been identified to date in which natural resistance to

infection exists in the hu ul gt ter and

Moyer, J. Acquir. | e n$ﬂ§%8§Vﬁg(h&ﬁﬁhlRetrOVIro

18 Suppl. 1:S6-10 (1998) report hepatitis Cvira
D@BEﬁﬁﬁ?Bﬂ'(FKXO rates as high as 90% in high-risk

groups such as injecting drug users. However, the
lLmecHemwhisenl Bieldrhi ch t he remaining 10% are apparently

Ir Ietsglfhtaapgetrs%&t(i) | 2’[{10%%‘%1'&1’[%%] E,c])hatargeﬂ;po%tfoxbﬁﬁg’ﬁl édaelﬂﬁtﬁf&;}el? a ‘é%l 1:1']cee)r o
huma:ﬂ unieitd digo&lepylatasynttiepiaoe gane, amﬂ tafeaseprptedts daving at least one amino
ad %Qﬁ%gogs OASs are interferon-induced proteins

character! zed by their capacity to catalyze the
23ynﬂh®kgsmmmﬁ2kﬂnwmam5 prinme oligoners of adenosine

f ou n@ﬁ%rﬁbe'_kgygi G35 él?\én %}r ear%tiﬁgEE/BcQte in wh?'c% §tu%]a¥ ?egls{a%ceqz nfection
emmrthd hums$opndatms Adtedind didyer, frioyei. demohe l!éf Tc( at. JHum

Rgrov rﬁqo‘gk glﬁygg% s(ifnlf&é&? i%’gft %{1{5.:89 %t{ﬂg!g%adtloﬁ Ig?gfmaes as high as

90fio ghlhlgh-sﬁegroﬁps cughais ygéatingutirug pgers dthwsera@a nrstanis®@dy witich the

re§n lfl%el)%rsaergs pa§e%F1§§?fgﬂr39t t@ﬂﬁcﬂ{; eléasglé [glgf'f} ? @Mgﬁ{érature
Pmmsehea nky BodemddSY atrf;:ct@n inBlud¢ the @}pelme Qﬁr‘lme o8 BdO9RE
i N T
the gpsieis @f2-pDNAS- p_emmoxiﬁgmgers viedensRe (BHAYr Meyantssin et al., EMBO 6:

1 52 l2}¥§ {11 3%3@%%1?&%% %’rg&?e?&ldntge%beﬁ%ﬁ}l&wﬁ)?eﬁgu@%alﬁ Eé@grafj(bgégcronlegbondmg
tol\ilwvteiheoﬁﬂotﬁ()étsl)aﬁé[@&&;@ 9 welal08 Dt lh@rleBwsheevx Biapdzse Ges.

COp gl LT S By RO SRl 0 .

6%kl (i Byasacteniing dreintenferod-tgatedipmaareril miprestion bbxdtyngﬂt the anti-p69

| ar§8§%} ﬁ’f}ng nd I[io‘yah%ssign L ﬁﬂf %‘%ﬂ? t2'69 ry9§§ @@ %L]pla%eg a é)alalal

nol ecul’ar nmassSes’ 0
OASZ_ cRBA. Ednmsqudﬁdﬁmoealﬂnbltarlcsedﬂ%pmal|cDNtAyandmeow¢rchcDNAs

r%%%ﬁ? Rﬁoeoﬁﬁ%‘ sgf%l‘n%s Iﬁ@ |sx%§ﬁe? gsof'o%%s eg&?%d %9 M@]:nﬁﬁAts Yt %lffer in the

ous ‘donmi ns separ I'ne-ri
lepgthaftlhvé—phmerluetransb@dwglonThe N- and Cterm nal domai ns

ar e I&&tﬂ%ﬁ%@otggg{%lsdrg%ta ﬁ%llat QRS%%k%re&Sé ngt&ﬁlj 1Ht§%f¥ron—§)ﬁuced

fluorescence 1n
mRINAsiimhuregmelds. CT h@ rpmlmteldcﬁﬁa&il rawteips haxk a co@nm A83eamisP acid

ARl AR AR A0l W5 B 0

trmqﬁﬂlom/tran_%}aﬁps piioilvnds, twp iaefdresdiayanaoleculiamiesel of §ind 71 kD. Both

is&%ﬂﬁ%&.ﬁﬁ)i’[é{d (I’) M&%Ll’trgl u%ﬁa ﬁqui&gedtt t OAS2 contains two
I nhi bi P

tl0n0 ["ar In Sy esi s an
OA&Mqulemus df.)malns separated by a proline-rich putative linker region. The N- and C-

terminal domains are 41% and 53% identical to OAS1, respectively.
By fluorescence in situ hybridization and by inclusion within mapped clones, Hovanian

et al., Genomics 52: 267-277 (1998) determined that the OAS1, OAS2, and OAS3 genes are
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viral replication. A fourth human OAS gene, referred

to as OASL, differs from QASl, O0AS2 and QAS3 in that
WORBls/hgsks enzynme activity. The QOASL gene encede&dasa006/016983

t wo- donmai n protein conposed of an OAS unit fused to a

164 am no acid C-term nal domain that is honol ogous to

a tandem repeat of ubiquitin. (Eskildsen et al., Nuc.

If‘&. ?vﬁﬁ i 13@&1} %gﬂ)E I@lrl1 EZCQZ% 225%\(%&18%1%8%%& a%’%g%e ﬁNasgeIgwlblch degrades

vigdl ancheqllnlar BNés,u lgndingtio tshibitieg of pellalar prefsin Sdaﬂlﬁwnénmamnent of
vf‘féltrﬁﬁlaétfbfne‘:t ion, there is a need in the art for

s and conpositions that su&pr ess viral
r epl A farthdnmpeDAS @dne, tefamsito AN, differs frrap QdiShgOAS2 and OAS3

f
ifht g@glaw lachiVif) Pid OAsDAGE dnddiR ARLEBmAFrotein composed

of aVEAT pdNUTIdeo p bamino aeid Erfetminel demnain that is Bomelpgays fqpjtandem
égﬁa% b Q&fd%%?&le Nug! /?Jufs‘i{eglstl%%@ B3R IK ARy, K81, J.

ract r|ze tafions I n the oligoadenylate
Irégrfﬁm?e&éfs(@kmegéﬁ@fl 9Bh9%éo‘@ﬁbod| ment, a genetic

Scr e]%&bﬁ}sg ofqﬁElp fnslnlﬁﬁf ﬁgﬁ&tmr}r 511% \)ﬁﬁf 1Hfégt1&1ofﬁgfe iS£reed in

assayl ng a nuclelrc acid I solated froma human
thgrartfgnmdihads Andyompagitiors élrat ﬁqpéreﬁﬁ\é@bml@awn ighgted to OAST activity,

iRligea g)?&éﬂrﬁ%gecﬁ%f‘ﬁlﬁﬁ}t@s&séh R R Res itk axﬂpﬁees Geystidaih,

amn modi fication at one or nore positions 1,
24, 25, 28, 31, 36, 47, 53, 54, 64, 69, 74 104, 108,

BRIES SUMBIARY &F ’II-EIN\M@TIOLUJ 118, 119, 127 130, 139,
%gg 1%56 geseé%ent%%elatfgg de%ét%g h%gaéms éggmsta%gérela%%gnutétlons which

mli'ﬁ be aibﬁ}cteﬁﬂéﬂ a@ﬁﬁltaru@iés iakHe dh@%@@@@lﬁé’l@ﬁnﬂkﬁsésyg%b etase 1
or including without limtati | D .
Si)“ ong gmbp: W’ﬁ&en%ﬁ%ﬂa?%{‘eth% @&Wpiat%dcs 5@@ Mefgd comprises
aﬁ&}hﬁ@ﬁndcﬁel&d@ﬂi sefiipleadofited fﬂ_dftEa hiRiidaQ n6OhjH dnSRitnaBSHAYE P@sence of
a nucl ei ¢ aci ﬁf‘éftsgqpl e isolated.froma hu

any @}gon]ﬁteﬁyrft £ehe @W%tl%fégsg}g@@ a@fnogﬁl? n%d?tlication at one or more
oDpdsiHioAdiE Y| 13t 28, Sy, IR, a%e54,164g69)94 rmu,altomnzpmus l nglEn116, 117,

i f ion S
TR AL AL 1&%&?%6&3@651%? e Py 248 2 R 046 ks, 250,250,274,
27:9@23)2:;&34 28@2?9 mgls jgs,rmhpgeu&dtsef faeabamg@aaaga&&yEQ | gﬁetase 1 (OAS1)
i ncl udi n imtation
g)w%“‘ﬁﬁg withput limiiatiop gﬁ&}h&g@ﬁ hent, a genetic

ScCr elanl ﬂﬂ@eﬂﬁﬁﬁbﬂmndtrﬁ acgaﬂétema’eaﬁ@dnetﬂdmeis caritdngpdated r‘nme infetod
ccaaﬂ?}:?’r}a? ws?ﬂy%ﬁ%ﬁ:}%ﬂ%ﬁéw cs:zfngq,lg {%ﬁlg gfrlgélgl,@tgl%g f)}c Izrsﬂ%rﬁuman pgr%ate for the
pﬁlsd_n@@é‘tdﬁ%}dh@ﬂ(éjhy}?ijd’ﬁyhﬂhéﬁﬁeel geng mnetlauéaatmg)in i 11 ) adi«gmadnﬁcatlon at

am n i fication no a
P oD i A RSt S e d 1T Blea R Bl 8 Riitopous o
Gafithnk 3&55s1036f3’_0(32315 1 aﬁaudlﬁ% 41thc&?51mtﬁi58 SEQ?IH) NGSZ 388,

389, or 3 or,a enyl ate s 1 ns

haindost s Sryinethd faS Rt nitcd 5 SodRBuRd “fiinethod
cARBeSdssuyinyR ndbiSic 132 saﬂnfm{le ﬁﬁlhﬂddi fib@ a\éhumlaﬁ ot ndnl-lﬁihtaabrlmﬁlte for the

et further ephodi ment
PEEE T A YRR e SR Re b B B P ggation a
ORSE RYr\gff aihlﬁUJzG:J]c_ﬁjcﬁltlaﬁS 311753393’[)359. , 3308 5t EﬁSf , B3 8618 3631364 365, 369,
r_non: i r e _presepce of a

39 S RO h arE et A B R R B echiinrd e sarihggosg  foms
thatdré Carbexiy Dtefmidud Hoamldgows taiGenbank accession NP_058132.1 (including without
limitation SEQ ID NO:2).
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one or nore of am no acid positions 347, 361, 364,
372, 384, 385, or 399 for all oligoadenylate

weoeymichieezase 1 forns that are carboxyl -term nusPCT/US2006/016983
honol ogous to Genbank accession NPJ)O 102758 1.1
(including without Iimtation SEQID NO4). In a
further enbodi nent, the invention provides a protein

havimg yat fulrtﬁc&%fnb@diﬁlelﬁfﬁ g&e@%@eﬁmlln&h&ais |célﬂeré\;§lated The method
ositions, 1, 24,6 25, 47, 53, 54, 64, 69,
TIsggpEsay g nuglels acid iagnplwalatei grem afyigan guon-hpmgn primafe for the

prk?e?lce 334 oligPenyldelsynthb@se 11fhe mdfadon élaﬁﬁng an/anind-43d mgglﬁcatlon at
242, 246, 248, (350 254, 274, 279, 284, 288,

onsepy mosdef amgno geid pepionsidd, T MRl R g Y @ro%e‘?mﬂé%lgoadenylate
symyHatabel 98 thal LS Boxl OeABints HambolédiikGo WAt fccession

d f th
Npe @ahf‘%é%ﬁ?amﬁ@%wﬁ@u; bite sbRdpdionn W Fral -

| nf qﬁtalfﬁ&’fher pheddahenb e 1f1‘ifeﬁﬁbﬁflbr6ﬁhes|a|]fr&9ih 'h@ﬂng ¥t one amino acid
ferably hepatitis C infect

oS Iobb 2 g 8106 {7 it et o iyl 04 Bl 12, 113,114,
1f5gmt<he[7 eny)add,ment130,tike, 1|4!3V1%0t]!6Qn16|2r R%‘I ﬂﬁ,SﬁiD %242 246 248,

IR R R R

sYRiEeROXY (OA SY) arihy Siné10dTRY @Mﬁlu{l@a’fﬁﬁ sbank MG:ELasd ﬁ%@ of the protein
NP 0025 i ncludi n ut limtation SEQ

°I‘H€5’p§§e a ‘ﬁ‘?ﬁ’}oﬁ@ orgesigiqpge %rVHF]éP CHog, EF%{?B}Y@‘%{WH F‘ldgf‘?ﬁtﬁnr gost

péﬁl‘ab[y&&pattia Iacigfeb@ony T Secifib b@Bddidhts, Ble@aBhABE % an antibody.
flavivir hepatitis C

nbect|oq} nost, pr ef, abh¥
i nf eBEi ef PRPadfReaf fhedn el Herrefradariag pramigo acid
madifiedtioh bqﬂ)yltlmh B63fof All d11384deByTRO Q}’dﬁ%&l’se 1 ths VRO tdredXyl-terminus

RS e ol B2 555 5B 55 s

and%Se of3bhe/pro@tulto prtpde a IRdnosdb&for redo@nceId sllral If&tios Msfexﬁl?l?
382, 94 for al

ﬂaar""ablggeéhen aog Pg%flm?%f%ﬁﬁ i Rapecifissmbodiments, the
mggbhnxyhnhﬁb&hnus honol ogous to Genbank acceSS|on

58 2.1 (i.nclu wi.t hout, |imtation SEQ
39 &Hﬁl%%b%}fm% ﬂ%'%&%?wwadea PERY Protely |héﬁ%%ttl?aét one
anﬁlms adi@mbgificdiion at gosiibisB47] IF0ERL] T3, 394 efeeBaDBY1, 363, 364, 365, 369,

LEE LBl L S0 Loy I RSl PRt o oms

thﬁmr@datbohﬂdyrmlmm hamybgoﬂcs lﬂcf Ghidanlestb e IRt 058 ﬁTiﬁl (including without
at east one

R SEBTR G B 2afe T et e s o gtars o vir

1nﬁ7c’t20n %ﬁrabﬁﬁﬂaw@ﬁl 1ﬁﬁ9tlcfn9ﬁlo§i|pfef@iiﬂlﬁﬁ>épdﬁih)¢ AfRtion. In specific
t e carboxyl -term nus

or. s t haj
e“fc%’ o%%d‘f‘%“oé%%‘ﬁ%?&i @8€Yessu on NPJ)0 102758 1.1
(i nah mgzlet gy that éﬂiﬂﬁidlmdnt mhetlﬁielnﬂdih ﬁ&@ids@ 31 }ﬂ'&)teﬁiﬂﬂwﬂl@@t 16dst one

RENITCORRE I A G P %mﬁnyme

sypthetheriabinys the ﬁfbtdafbbﬁyl—@erlnﬁfue GbrhélBgouk b G®EIK dcé?essmn

N TR G SR8 0 B Rk o e ! Lo

a dii?babe’bﬁrbﬁstﬁﬂaﬂﬂ&ﬂaﬂinfe@tﬁor?pﬁféﬁmy ﬂw%v;ﬂﬁl ihfbiidd] b @referably
I nfect.ion.by a vi.rus refer a flaviviru nost
hepglie CinSrliony L spepifi by, Tigglseashe e efRkpeut i ¢
conpoasill fushe epbatigem, thamwa@oﬁ rok /asd therageufetdhgpoasd fbr
to th nvepti.qn. I n, ot

pr%oﬁgtlg:p&: q%ﬁﬁb&t?qgﬁﬁé?tﬁ)g:bggggﬁ Bre %6%1 ;a/l‘flgls,dnost preperarbly hepatitis C
pol ynucl eoti de, such as DNA or RNA, encodi ng the
pr ot ei n.
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In a still further enbodi nent, the invention provides

a therapeutic conpound for preventing or inhibiting
wonbwati9esn by a virus, preferably a fiavivirusPCmso06/016983

preferably a hepatitis C virus, wherein the

t herapeutic conmpound is a protein encoded by QASl of

the invention having one or nore of the discl osed
vied¥] WRkrdlf tHd thBpAbehti CRbp@itRl is 4 ProRinMtabink of 1845t BRFamino acid modification

enpodi nent, the invention provides a therapeutic ]
ARSI tre FyEntNe Fethersgibedimpnin he therapguticrpmpeynd is ppolypucteotide,

sudh BUBNAR: RN, 3Rdoding tHel RMtéiNi rus, nost preferably
hepatitis C virus, wherein the therapeutic conpound

mi mile & stihErpenfairdiment. e fyention provides p hggpesiseonpeuad fan
proventifEor iMBifthd Rfectidd gy 4 IRk, FRELLDIG a FAPRUNG oG PRFREOIRa hepatitis
smal | _no] ecul e, protein, peptide, DNA or RNA nol ecul e,
C grusy wbeisdle therapeytic gqupnound js o Resiei e dRd Ry RAS 1 ¢f ghe invention
havig@né bioford Pkt dRSlosed hhigioapR W ddacagsmound for
ng_cancer, preferably prostate

prevent| r treati

c anﬁléf‘ ,Stllg\ﬁ‘étg%ri WW%@%@F gperiton eresleps tetredic soppane fas
preVia0aest ilhibiahg ASliorISNEy e \prdgtaity a IBASHusORBst FHr@LtIP Repatitis C

of the .ipvention, In other. enbodi ments the therapeutic

VIRt e eEPpg iy TEP G s thohereiigel ¢ifgatsgf aipgal one mutation

ofeRCiatintign. t TR thsr&peBiidbondpBurd cai bd 4 schall héledules oS, BBide, DNA or
t he |nant|on provi des a therapeutic conmpound for

RN evAlseliendy 899 eat i ng cancer, preferably prostate

canges stilMieh&@iembbiifehitBE aReitHoh prov AP LHEMpdiSic Borkvahd for
rotein having a ast one am no acid nodjfication of

t | ) :
PrEYRBNRE R R FAner PEFEGRRLY ProFiLf Fer: BeBA Kidhrapepticompound is

proeientddedbPiOUASE gend hbviff &RAohE mERNBPOSMNE: fPéntion. In other
cancer, preferably prostate

reventing or treatin ] > .
enfhefioerts tGethcraqaiic FRROHet ‘éfb@?ﬂt/?‘t?PeBBﬁle Hehas RN &k Ngncoding the
prbemeficial effects of at |east one nutation of the

i nventi The therapeutic conmpound can be a snal
&P oS EimbATIERp er BRACS e RoBR S rbougs for
prérhiitd0s yreatlng chibet, pRferSINDRG4EE BdnSer, Wheih Hﬁft@q@@éﬁﬂid%oggound is a
Oégp@pyn i s capabl e of, |nh|bhféng the activity of S

Pieiigxing 3hiEasE ety e a5H! Bedidsahon Rkt PYHgE t he

ent i estiy faitkir BmbadifeRUGHInCQNPL PREEeSd BefaRRkie SERECRAd Ry

ant . sense nol ecul es,. ri bozymes, and RNAi. nol ecul es
pr%vgﬁté&gl ox Trgating ﬁ%rasrarf, P@gqrz]l%y HPsiale ?ﬁﬁxc?rowlﬁggp the therapeutic compound
miﬁﬁés}tﬁ&l}%&n&ﬂiﬂiél g?‘&ts (?ﬂ’:ldlebsy pl?mlhtlbxlﬁﬂioe;&legmnﬁdna glg'a gltesapeuﬁc

t her eof capabl e eci fical, [ to _
cotypongen SEbaalGn sl Pt Bt A S A sreopy ntibody.

pr owi fiether enbodinehtalie oAt O®Mpouhdid cdablelos inﬁ_fbit@g% activity of
o ﬂﬁenéh%g |nhéb|tors |n§%ude, ut are ngt limted to,

LI OOTIBETAI LT SHT-BBSSAROS thepiie Prossit-iapd gcl sorgpounds are
refedehtod By arftis@gemblesyleDFiBSz@nOS aIQIRIfJ&i M&@@ﬂés@?@bﬁ:ﬁ)f‘é@hiﬁcally
an ense nol ecul es

. smal l..mo| ecyl es. npl ary.

bl‘@‘s&%&&?’é&lﬂlyrl}éﬁwﬁi%%% apibogiss fifs Yiersofs eapable Plies

spaﬂ&mnybm&mguhgmsiﬂbﬁemquﬁmﬁkﬁhﬁgent coPditions to the
pol ypucl eot.i de .encodi.ng. OAS| haying at, |l east gne _am no .
Do ARCGER BB OT TR Ao B ReRninioGor of ORgH{ Hamtive

inl@brdedineedy, butiafdviddiit@EstoodntisINS mElE QIR YHosRRERNIARN ahtibodies or

R B Sy oS o e Prol ek Sefined

mdi@diel taadrisont 18dst 10, 15 or 20 consecutive nucleotides of, or that hybridize under
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the invention. Inventive inhibitors include but are

not limted to antibodi es, antibody fragnents, snal
wounbwsaudes, proteins, or polypeptides. In a stPCiI/US2006/016983

further enbodi ment, inhibitors of OASI are envisioned

that are conprised of antisense or RNAI nol ecul es that

specifically bind or hybridize to a polynucleotide
stﬁﬁgéa%crﬁgmaﬁh t%élpo%%l@dnae E}ﬁ\éalﬂ%oﬁbl h%?% a0 BELARo acid

acid nodification'of the invention. In Turther
mediistionehthe invewiglosi ti ons are provided that conprise

one 1@ AP Rfthe¥ sRhbol ML ifhBitSrs o@ OASPhRTARGBHL |sf)éélﬁcally bind to
acceptabl e carrier. Additional enbodinments provid

th?é%%@d@ thefprefeia defisd by 2 QA1 Pgé’ﬁ@’t’é‘/’( prvdrgsAnG gy acid modification of

tl@'lﬂeﬁl%nc fl‘lllveﬁt‘i;\Ie' iMiibors REdid duP R hofa IR 1 RAHSIIEY, AMibH&y fragments,
for nethods of specifically increasing or decreasing

saglbmelepHessEP S Y Pelspaples- f orms of the OASI gene

havimg safl flr@eSdmtdasnett iivieR 2&ALH 3l RPiSEndMhitAR comprised of
i nvention. The invention provides an_antisense

agjspse AURN A bplgerlesshab Fresifinglyaing o hgbridizedo apalypycegtide encoding an

Ot BRI hAAR A RaltloRkABBo addoliBYAI3h bPhe irEhiIAl
provi des an anti sense ol jgonucl eotide having a

phosBHE st eimkedimeents, paozpgsitionsige pravidestthag somprise|ong gfpere PAS]

umrb@twsdlea?»p@ﬁn@a@aﬁoa dﬁa?&eﬁ%éﬂl%ﬁ%' eotide conprising at
| east one nodif sugar noiety. The_ invention also

pr ovfi\%ﬂétsonalrﬁﬂéwfimeeﬁw‘f&e %?d&?fébﬁrﬁwg&fh%lr §e8p Fgprespion or

bloRBRhI fftydi fi ed sugar noiety which is a 2'-0-nethyl
sugar nmoi ety. The invention further prOV|des an

ant i Addific alcﬂmbgélm?eﬁ eevidadorapstynds of specifigally dngeqasipger decreasing the

expRstbibh 6keRtMS F@RB 3B Me OMRE chitMARE MNedt bdelmtatichRSisclosed by the
provi des an anti sense ol igonucl eotide having a

inygHiori ed nucl eobase wherein the nodified nucl eobase is

5- ”Btﬂéyﬁx&ﬁﬁ&%ir&ﬁdes-gﬂ BntlsE4E eﬁ%1 Holetia® cdMiiéing @B1e@ one modified
antlsense conpoun wherein the anti sense conpound IS a

infsgnusierside iegonucl eot i de. The invention provides a

met o ifentidhuhdr bRYideH HRH{SHoBhcRbtidUARAS sphdtothioate
human cells or tissues conprising contacting the cells

ligfagei ssues in vivo with an antisense conpound or a

ri bomy iR efionSitill Gurher RUEHAG aftSnse BliEMNEbSide 36:ES B o Rast one
a nucleic acid mol ecul e encodi ng human OASl so that

m@%ﬁ?@%@@ﬁﬁ“@? human OAS| is inhibited. The invention

f ur thehinvehtdal 8 Hrévid¥e hibafliséike SeeheRdtifddcMprisiie hEBSE 613
expression of specific forns of OAS 1 in vivo, such

mP@fﬁ%“B@“Wﬁ“&@@#ﬁéﬂa%§3Hﬁ@WHﬁgﬁﬁmﬁﬁést one mutation at

a poﬁieﬁﬂv@ﬂuo%@ﬁﬁ{eﬁi bRgidePan! ABseh@VBBSARRotidToRPriaRd 1IQNSHRe
conmpounds or ribozynmes. The invention further

mﬁ¢§?§ﬂ€§°§“ﬁethod of nodul ating growth of cancer cells

The invention still further provides an antisense oligonucleotide having a modified
nucleobase wherein the modified nucleobase is 5-methylcytosine.

The invention also provides an antisense compound wherein the antisense compound is a
chimeric oligonucleotide.

The invention provides a method of inhibiting the expression of human OAS] in human
cells or tissues comprising contacting the cells or tissues in vivo with an antisense compound or
aribozyme of 8 to 35 nucleotides in length targeted to a nucleic acid molecule encoding human
OAST1 so that expression of human OAS1 is inhibited.
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conprising contacting the cancer cells in vivo with an

anti sense conpound or ribg2yne of 8 to 35 nucl eoti des
woOnodeangieh targeted to a nucleic acid nol ecul ePemmS2I06/916983

human QOASI so that expression of human QASl is

i nhibited. The invention still further provides for

identifying target regions of OASl polynucl eotides.

The THe\AMtlﬁﬂfuﬂhéi @rdi)[d@é/ h ﬁh@ﬂaodl afwteskidy & lﬂ{%ﬁeaglﬂé expression of

[des_by in sit
Slﬁey%‘; f%fff%&? & 13 ’"rﬁ 0:.%‘5&4’% gﬂﬁmﬁﬂe%fre&ég haihe §ifieshpge myfation at a
p@iiho@%&’nordmg]tobhd iavend6is ;umdg AisérGe brTNATVORD bﬂF]rQlkB) of @bozymes.
prepare a nment . f or ti or inhibiting HCV
Pt eBte bR e idodsihs am¥e cancareals
ccdn}fremlglcﬁgacaiﬂg @A Shncendel1Dinh @l With a8 RBEIhIeComBElind RS riblZy B 8f § to
nctions of the protein.

Eeof ¢ B eI S breiecid s st e OAST s that
emmo;soﬁhmranmsumhhlbitéd ng expression of QASl,

T P R R MR

pcammekabtataels eTlmgﬁfmﬁdSn Ao Iﬁ%\{l&@ lI’t}{beleJ B@b%srﬂ?helﬁ&ﬂt@ﬁrllé ohkher
ro riboz abl e of specifically cleaving

pc%&gffeﬁl\ﬁ% ﬁ’dmg%ﬁlg%’g%utl cal conposition conprising

t he lfhlehmrzytﬁrm prcﬂ’l&s forvienisé GifhnEUfSSl 1ﬁl|i19N6rQ@c§)rcﬁ _o|the invention to

reare 5'”@%@ trorstof {) ﬁgfln the inhibitors are
P %1113 FPEGERYY R ubifigs HG Vipfeeyoq) o of

r edlmemgyemuon;fmmeeprbmags fohdireCtiid BIBASINnKIbitdHSpe Ogioni of the

ent i on vi des for |nh|b|tors of
O‘tXEaPmpemdorf"it Sp§f)‘é‘é%'ﬂ“&°nls 8#1 PYIE of the protein other
t harThe hﬂ/eﬁt}dntah;e piovides a gharbace@ichHRAHEANSNoLBhibRIAE Rxpression of
din ot her proteins

i ons |nc nt er ac |on th
Oéﬁgh AE A" Sregse%h\% {§ ﬁ\?‘é@%% foithe inyeption i AdpixfUgRwith a
ph&uplbgleallymcoapMR&arfrﬁformn@munds that alter
i.cati ons .of QAS cI ud| ng_ but

pos
not it “‘%?“ ( VSY@EW&{‘”@H“ %aahg ‘bfsgB??be%’ﬁ‘ BEIFyine Gl RNA,
an'rila\phmnlacﬁmtléa]mﬂnmmupn mtn}ﬂﬁﬁlgahehﬂﬂﬁﬁngenet i c screening
gend e QioBAREblsutr Sl desy RaREERA 3 S e ibitors
arqenphlilé ofradvicon ﬂﬁacmdvﬁyl o108 S 12vr SElotgr pBeARIRE thelRredsicArbr
h vvlth a polynmerase chain reaction (PCR) primer
O&sIH ﬁEror

pair anplifying a region of human genom c DNA
contla¢ mvergion furthesbvides dorrinttibitdrost GXS H’fhaﬁﬁ&llf}@@&ﬁﬁc functions of

th nyen Jjan,. r eat ro g an
thEGRIHE hf loden RR DBeiRiy ey ok dheBiv™ Moy
lntdlsttEthItlng)tlnem ptotealsanth asfHepattfs Qnvifas NE6& profdin.st ep (a) the
n.at _.a nucl eoti . de

pre cl eot. mut a

0OS ??g%ﬁeng FLHtﬂer PEOY (?1 %rﬁ:om{)wélﬁ%mt qltare[msii traSp]s]ﬁ‘@onglalinefhﬁcatlons
of PdSa tinchrling Huendt tindted to(yiycai;yfkamoﬁ endghesphbslaionet hod for

det man, a atltls Cinfect]

s 124 ol Bpd R s PR seipmas Feiad fopjdentying an
oligaudpnyilasé sygthstalpsgend mutation @inpeising ma)\uehiﬁhgt viRer sislifR@idnde

type nu tide at a nucleotide position
co%ﬂét?c}ng,saggllrl]l le o¥ E ngmécﬁblggn frr?gl aal&lram with a po?ymerase ain reactlon (PCR)
primer pair for amphfymg a region of human genomic DNA containing at least one mutation of
an OAS]1 gene according to the invention, said treating producing an amplification product

containing said region; and (b) detecting in the amplification product of step (a) the presence of
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nodi fication of the invention in the OASI protein
encoded by the gene of oligoadenyl ate synthetase gene
wO@aINI9368hi ch met hod conprises: (a) form ng aPCT/US2006/016983
pol ymerase chain reaction (PCR) adm xture by
conbining, in a PCR buffer, a sanple of genom c DNA
fromsaid human and an ol i goadenyl at e synt het ase
a SRRt &PRGHafibrLat B@Efcl@crtiderJSIt{aﬁlof ihe (rntfoabih6ehy RehtiRRg &R
adn1xture to a plurali PCR t hernocycles to
m¥aefhice an ollgoadenylate synt het ase gene

anplThkiiSRAhdi@NIR Ol 2 nlthd Fsr)detect@tih B Hum&iﬂgﬁerpatltls C infection
hybri di zati gn conditions Products produced in step

reélstfnce\msme &llge epeainingmpatiosr copgrizieg subgiatianepf ﬁﬂ?la’fVll‘é‘rWPe
nlﬁle‘éﬁd@ﬂbpﬁ/ vil@e po Su@bbtias & a%@lgotﬁe@bsﬂlcﬁﬂoﬁbip@ﬁdﬁéaﬂo%ﬁ bfitho acid

m t he %T‘ oup consi stin an antl sense

ma‘ih?@aélﬁﬁ ef Eatqvgaiondn the b ﬁ@tel%e@ﬁ%ﬁdi byjthfgene pipliposdpylate

syfRbAke gen@(MADD) Sklilch Beth&d d()ﬁ@)ﬁ‘édsdf) fgﬁ?m@ﬁﬁobl@@x@ﬁése @A réaction
i bi tor nay

®, zﬁs P%{’fmyléee ﬁg%ogmrgg?@;aso' b o ampls of genamiePNA from said human
arﬂQﬂmlg&HE}glla@é syn@a@te ghhe- ﬁtféﬂﬁ@?@klpﬁﬁlew &) Qu%hﬂgth@?CR

‘ﬁﬂ nucleotlde §¥§H%nce corresponding to a ene
¥t A PEAliBest; fHiery clgn toprPdise ar pligoadmxlatesyntheise gene
arﬁﬁ]ﬂicht[ﬁﬁ?)?ddu@tnand-l(bﬁrdaﬁ@ M RAnBASLatidA o iticHs pRRMctPFroduced in step
bg cte nkégﬁg%rou p .consisting of an antlbody and
(b i ri’tFir fPap gting s BUBHYRi ded is a conposition
c On'pSﬂt,cSprﬂ@d@l it eiapedOAS aldhibitef Rl %m&m)g%ﬁﬁp &hsigtng of an
one ibitor in ﬂ% )har naceut i cal |

oSSR e PO IR AR GGRNAag ety a golypeptde,

annmtibult M alsﬁhhll Biolebﬁlg THRGs A i85i5it @ MagTbe GMBhtisbride fholecule or the
ri sing adm nistering tq the cel

I
°°§Wm°ﬂa& tﬂ?fﬁ °B’f“P8§m n@ﬂf‘é&fﬂé GORSPSHVE B w’a of & pYytclentide
se@ienednconBipoRding & LDAYOFHIE in@ﬁhl_)ﬁjﬁsoo?atc{dl WAGZahHhindPacid substitution of
hgrot Jn, an RNAi, a polypeptide, an anti body, and a
e WP Rl ecul e. The invention further relates to a

et maelisofateld 02 1 1h1i1151ig)r 12§ beXdMcRE FioBNth® froffsohs@ipeor an antlbody

S |na rsjng admnlsterlng
a“? ﬁg ﬁ’B gi’gmqnh 8Y1hfi§‘c‘%i’nf D&Poﬂsﬂtlyn &‘%“P@Et‘ﬁg\?éhe\?”éﬁw&aléy effective
anfliniesTatiRist Ofie MSBiﬁhibﬁ@ﬂﬁ@pﬁdrm@&ﬁh&llﬁ@&cbﬂ?olle\!\&rﬁé} S f
J]ze to a art o

eff tlve to i ficall y
dfis ¥ gafiop 3!555 e F Bt Ogeﬁb lahg@aa@ﬁeépraﬁﬂn\?é BAs1 vt
meﬁﬂhdm@éﬁl cgapesingHagidiNe Rt @B céll 4 DAS UIhidREr seREBA £Sm ttlfé: group
reventi a, fIaV|V|rus in

d of nfe tion b
cofiih Sbaib oS OBt FhaR 1 Hp Bl PORNAL B ROFPSfidgy on
an#ibbilyuinfla@mal ghoteouib.he hunan subj ect an OASl i nhi bitor
sel ect ed frb rou nsi s af .an ntlsense
ol | 35%198?%&9{1 er rgﬁF@FEO ﬁﬁ ﬁnlﬁﬂmg & ofpresein pf O4S1 gene
exprobsyipeph sitgect, aﬁmplfﬁiliéitﬂdlmlst@ﬁl@ t@thS B’lﬂijéct 04 Bkt Seeutically effectlve

rein sai d OA [ b|t nfection_b
PR RS B errspisackg oo rhes oFPRRESIRN el Bgbraiz t
allios paﬂofameme@fargét ﬁ&tﬁtﬂam%e@fen@ deh%d&ﬁﬁiﬂiahcﬁOAS[ ga,r@f

| stf P‘g R lﬁgﬁhﬂgﬂﬁa@@m@ﬂ@ﬁﬁ grgwéqnapg ’r“ifFCHP‘} by a flavivirus in a

huinae EL&EE%Uiuls&pﬁlﬁlé toEth@infechl, comprising administering to the human subject an
OASI inhibitor selected from group consisting of an antisense oligonucleotide, a ribozyme, an
RNAI, a protein, a polypeptide, an antibody, and a small molecule, wherein said OAS1 inhibitor

prevents infection by said flavivirus.
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Figure 3 is a table listing primate QASI am no acid

nodi fi cations useful in therapeutic fopns of OASl.
weoasietiigass i ndi cated with * refer to fornms of @BBIUSRIWaN16983

are carboxyl -term nus honol ogous to CGenbank accession

NP_002525. 1. Positions indicated with + refer to forns

of QASI that are carboxyl-term nus honol ogous to
B@anbaﬂkjEQQEQSb@m}ﬁfmﬁﬁﬁ&ﬁﬁl . Positions indicated

g? fer to fornms of QOASLlthat are

car J&4f fS@WGWGB@%g oo ISKOT A Bspisiv (SEQ ID
NMPQ)O 1027581 1. Figure 4 is a chart indicating the

posi |on ations of primte OAS| genes and

cor é%“ﬁ% & %t@b %Lr?“ﬁ'& apmogeidsehstiuiansivsFul i pil Gigrapewsicifarmy of
Olissting of additional OASI isoforns of the present

rimte

i nv 0 din and . non- human
T e e SR A X —
foraobfDASL. PORIEISR; ihdiilrvith * Rfek Rebrma &raﬁxsqrthét Qﬁ%ngiyl-termmus

h an ons .i ntified in.the
othokof 5 bl G aen IR G 2Rd. BPsitians dRieaied pvil apeuiaferms of
OARtthat 41e Earmﬂypﬁﬁ@ﬁuﬁﬁﬁﬁild Bato BRAKINK accB¥sioNNEEDS81321. Positions

THE ION This inventionTelates to
o B R L TS et o e s Do
mgemenkms@noﬁwmh@se mut ati ons for diagnosis of
sus |I| or. resistance tqg viral infection
pr o ’éﬁ@h%‘é‘é‘d‘ﬁ?tm& t%eﬂ?é‘“ﬂ%\ﬂgﬁb‘taé‘omﬂ Rtimsts %%l(ﬁeﬂ?sr?gd
uﬂmth@ngmﬁﬁﬁhmwﬂmdﬂﬁﬁuhg preventlon or inhibition of

Jon i ns,_ antibodies, and
el gjf ‘é‘i“tg e éﬂﬁg‘mabrﬁég TR §F P eYeation, wetuling
hunes iasd ﬁmnglmmh ptif@te airisi £lko provitedf £ RN df the ﬁﬂma’[e isoforms.

flavivirus atitis C virus,
Tt edhengtheEae o elbeth lGhy rstnsSer iR inehe pssgt invention,
arerudefill foo g dipdodiefthatutid) aid @k $Erpbles QBB t O

di sease. Such research is designed to lead to

Agggunds and net hods of treatnent ainmed at the
DETAILEDDEICGRIBTIONOF TR RMMENIHONas been pai d to

stu (o
LA O60ED By TSRS 3 I P SRS o et
thegp mutstipesifor d@ooﬂa@ﬁ spsosptibiliie opressert té vivadinficton, to protems
enE(glg(g A g%é h‘:i]vﬁ%g ﬁlﬁ%ggedjn%cg(r%gﬁ Ito t\%] inggntf())L a% [ é)rgvee%t.slon or inhibition
of sy inrfeation n@ng)ﬂle ivcotrins, sntibpdiest wdaﬁletedtsmém amdse (heseahutations
coﬂ’Ethle WQGSIIS n&d &ﬁﬁe c%aﬂle‘fj 'toslﬁf%x atv é’uvaglltlgltﬂ%r%hnlzepatltls C virus.

mutations that conftfer resi S ance §
i deMuch pEareriimegicakressatsh prdpenisert omnelm@gmnutaummmwem that

caﬁk@'by&ﬁltrlbﬁl‘éscb ﬁfs%@é: S5 e@ea? rlg he%%l %F toqéatﬁqgg'o%npounds and methods of

|00|Ca condi tion Urt
trepighent qlfﬂ?‘b”étﬂledhse@ﬂe sgten ésssattdltpn basdiens paidhmtstigly ing the genetic

1n£§iéh5e§‘hla?§lﬁ(ﬂ%ﬁa5}?luto%m9 ! %Ee{@g ﬁéjsbfte %Jposlurr]et t%rlr\lltﬁalous agents and other

di agnostl C ation
risk fagiokpy | The preseny mzerition tapoasentsie wu@sqmppplwatmmfa@gmmdevmed by

LN _co-
thegfrl)\ge\lﬂlcogslz;lft@lI \i/)lﬁé gﬁnr&%{; { c%glaﬁ% 0 gl}%ﬂnls egfs are Asce %:H(lﬁ’rp arnlg gnalyzed in
ordsf 1oj dirgpXer aenatie vaniations ge mptatlemsrtlsp e@ﬁedesasanoswrchseas@ The
idieRAtibd oS s ébﬁ‘%?wfl Seeten %{%aﬂ o&%}r% esttaned ol pa {Jucalar disease or

_sero-negativ ave Decore T nf

bloé‘%ﬁeqabcopg@m fwtéyr endties tb@pmtléitatwn of ganaglarggbroteios thatede suitable
henmophi | i ac patients subjected to repeated bl ood
transfusions, and intravenous drug users who becone

exposed g
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t hrough shared needl es and other risk factors. The
present disclosure provides nutations identified in
wohBle/igessaes of non-human primates, as descri be#CTmS2006/016983
Exanple 1. Application Serial No. 10/972, 135 provides
di scl osure related to HCV infection; definitions;
nmodes of practicing the invention; polynucleotide
ta@'@&l fyxsp}armqaaeipﬂ gty xition] didpabytio 'é(?dlﬁﬁbh @R pRYM®BE, Such as
Po@¥n§ se. chai n reaction;: nucleic acid sequence
P'3R ?’F§mmﬁ@F@Ctlon of menbrane-i mobi i zed tar get
s egu@ m;e@t pulati@insement W§{51’6V1§1@k@51dé1ﬁiﬁfe&j @Ad&ﬁic%da&l ﬁfcorﬂagclﬁng
) ut i : utic a en S storing, and/ or
gl SHP BRI TS P i Eor R ir i e e repesied
exipofurdiotheptitioC vASHE DG lﬁiﬁethélbsb Q&’Ha[ﬁ‘fbﬂﬁe atlvﬁ’ iR e Biforts
met

and pol ypeptides;, small, nol ecul es;
hayg g%‘P Eﬁeﬁﬁg{%‘#f %?'PPS&%V&&, Be Repptians, pipgipd ’é}F‘é‘dedal}‘leOPhﬂlac patients
squ@aﬂed’aﬂepﬂated dlood aamasiohs, aRGintrARAbIsEAld BEs FB6 b&dome exposed

|ncorporated herei n by
t oug %8 géw?ﬁsaPimgﬂFPEéF S The pol ypeptides of the

pr e Skhatpreiseny disdloshre p&dﬁx&dea dueatiosid@aifibd RfOA$IEddhed Winb¥-Buman
e across a cell nmenbrane and

Lans
maéesa?Sdg%%lée(}maE%?rp effects in the absence of a

del iAppliyatioe Sériat No. O/SXZQIZES;ﬁandbs Vlfghlbﬁﬁ@relaﬂaaeo ge infection;
ositively charged

nsductlo es of
detﬁnﬁl B ROdrd P 8‘%‘11{1)?"%t %{HVWQHPOB' qp‘ﬂ% enadysis: prepagaiion of
pdk}muv\leottde ptﬂnelsﬁaoﬁ’.skmdraise &hdinrebdidn afuble(cra’y’iﬂ%éq@ﬁ& aHAPGH Qltection of

22:150(69 I n_the case
e e S e A T
sub@mllathempelamdgaﬂk‘[ﬁoﬂtesﬁ)ﬁﬁmdby eihan@ed OAS1 fdb@nehaipdttic
ont al Nl ng

tLon ot oni ¢ sal ol ution
o PP PPt YR Rrd s e
mmiadudﬂslmthdds;ﬁdﬂa?sesfbmg'ﬂiﬁaefﬁmcjwﬁd)ﬂﬂl maﬂsn&e adm ni st ered,

phaIQn eg.lﬁlg%%om‘)%ltgmﬁ d&pé)%g?i%gggﬂé ﬁllf lﬁﬁ%{, bgrgbggglgqlggrgtsd herein
byaﬁbmhaﬁnﬂgﬁkgﬂbody wei ght daily, taking into account

t he rout tration, health of the patlent

etc. Th eﬁp Y B%pgwesaoet?l%e) pr%sf’nttlﬁvé’“tﬁ?“&%?ﬁ © PRHRASTRRS 13HYe
fuipgio pirasdde acrosarchil n@mbmfe MdinleditSlbit allvaal effects in the absence
OfFH Rgac%q£h%%llggrr e gg ﬁ 05|t|ons conp 4&56 a

erapent eI BIP el e Lt Mt sdiction rprbiesplbasigpgsitvely

chyrhal preteisibdasdadn prevdacBpleadibel mals well kidivn@X tof Rilfed inHE bt

e Lo I 00 2 e B ycer ot othanol

an dIrxibmscnwh@re)ﬂls pblypeptiads. areTIIsrepamwagu lighid mnﬁtaﬁuxh Q%dsauiﬁlimstered
I str.ation. de of .the
by SIS PP Ra ah Bowt SR EEby e L el

socluum Ichlngdd dné 1p oilljapmm tadeurh at gH@.4.0 Théj: e@tﬂi‘ﬁh@t Be@@m@fistered, for

N LT LNGR IR AT .
wepbt tppbattis deyle) hodBweightilgttaléss iofo aChieioates of@hrifSration,

el s chol esterol, cholic acid, thioether,
h&m?%%ﬁ% &%g %lns phOSph0|IpIdS and t hei r derlvatlves

pol ’!]lmpoMsptldp((s} gfehd‘igtbsemen‘@lnymha)( %Erﬁp,loy[a& lri’ﬂoin)bﬁnatlon with a
ot.her,s .as _di scl os

suffBl PhisRoes T gy S mib S et s e na sl etfetive amoun
of th¢ proteir] 4@ a PhabibdeutBAlly dec&pBableXadrier or excipient. Such a carrier includes

p‘

P'*

P



10

15

20

25

30

5,597,696 and 5, 958, 773. The pol ypepti des of the
present invention nay al so be nodified to target
weoepewifitasscel | types for a particul ar di sease PCT/US2006/016983
i ndi cation, including but not limted to liver cells
in the case of hepatitis Cinfection. As can be
appreci ated by those skilled in the art, suitable
butey tod dﬁutétﬂté&albﬁ,ed’hﬂdﬁa cdlinb eddxfrdyatwaGhdl ?&ﬁ)l {RRnSeSfcbRERations

r | ud thout mtation,
ﬂ??ﬁ%?&ﬁ%&mggf asmf & g%?‘ﬂﬁﬂpﬁ?gﬂlendocyt03|s
and "Jaﬁtpblypﬂ?ﬁdé(m)tdfgﬁl’prd@blﬂ Givegtionlchn SRELARRBABE Them Ll linking

asi.a oprotein receptor may be used to target |jver
g B ot Brge St PO ororop e b S0 e Tig: eatlar
dipteibiytfpa pdri célﬂa(lﬁr)uptakd’lofdm&b%p o e diey: ﬁioameﬁ@?&rb@l%ﬁgates include lipids

0.t he pol ypeptide(s
S“g‘? 8%“:51 Fste‘tgﬁ FB@{" aflﬁaé{iwgtﬁ g@?@é&ﬁ% Phesphttinds and their derivatives,
palseting afeshydnd glytol E®EpdSity AfoidiRS, abik bthérS Qs d1§bl<§s€@mafo}

bl S0 S5t B LSAN s S s svom,

Sﬁﬂﬂ,eﬁpaﬂdﬁdﬁ,m of the present invention may be
tion wWthin

to |l |1s. by
| | pOBb AP e sl un gD S o RRge bdartetspecii ol

tymlfﬁﬁphﬁ&:ufaﬁdlsda&r igditdtiog, 1hélud11ﬁg901ﬁﬁd>tainﬁﬁﬁ YEIRRF 84118 ithe case of
ention FOVI phar.maceut i ca

a
e e B SR AR bt GKUCE 8 e SHGble Fiethods have
bewd tdscrdbied tiok acmmvethe fdes*ch@edl ungéte@l gB41§ Sndhcliddewithout limitation,
ons of e i.nvent| on.

tical
R RE e dren SRR ereon s i Setifppanten binding. Jngne
entHoémfeﬂf thefasieglgdopideih Ryeptor @Ry OF DEEMS AleeBIRAENIs by the addition of a
[ ul at.i ng use or, sal e of

8580 Lol BRI i SFbtuers metlsseRoiiAsTay be
conjegdtﬁbtb sheqmprpemﬂb(sbm otdRetoaggacde Iﬁinnﬁmtbkfeﬁﬁﬁ Eufd oﬂlﬁﬁcr@ﬁhages
1Tl 0N

)
ol B el AETOR RS ot SL = Rpismen i s sidtprisyametnods
mayrbeccombmad: Fonexamplethepdigieptideey) 3PRY bieSent BRBGA B5y bYBERted to
hver cell? %ﬁép ﬁ[%g 2 (felﬁ(\% in flgqﬁ%lﬁe bt eﬁ Eggsa%g%%?r{gé%%&% tgsg%pﬁose for
targetmlgltct thb laﬁalvgynopfo&.m Mt@rbrt he pol ypepti des of the
resgnt inve rompceut i cal as

p {1

des &S BEHgh g’\/%pm‘t”ﬁ‘:@)f pi‘Pré“aﬁ ﬂ P ‘p‘o‘?‘ K& compyiising qug or more
cothigera filert witlabreyor elfofeaff&he\dﬁgrdﬁaﬁ@fmﬁe Iﬂﬁﬁhﬂcetﬂt@al"&ﬁﬁb&mtﬂﬁg ¥f the

takin

T TN A
gonmnqaﬁd:l lamby regtllﬁung'lfhem&l{tﬁad:ﬂire WbV Ralk 8f aﬁﬁz&ét&féhhﬁ or biological

% agu % ion or .inhibition of
pr o B B FE i I oS PP et o forhuman
admmm;rmlcmf dn adllltyonRSthﬂylpbphﬂE\bf t pRakeittin@iti o may RanpRYed Bf
cmaﬁﬂfgnwnh &WQHQ%FF ; dkggptes or other diseases. The

Sr ot her derivatives, or
an anxglsthb Ipellymflde(s)rof e kaeSele méﬁﬁ)‘ﬁlafbglséd'l@m pha;ﬁhab@ltluﬂ etﬂey can

be g‘%?r?@ m merrsla s(3 aﬁ n%ﬁtoblg Eﬁ% ?nethe wgg)l(%?g‘l t?le present 1nvent10n are
usedarn @ phaymadenti@hasiesdribed ahong iy @keaiven, ﬂaﬁb{aﬁllp&giﬁ&ﬁﬁr@eutﬂfally

Fab ex Si.on I|brar
i e By o S g 001 By ST W el vl ., aing o
accpumdhmbutwofmﬂmbnﬂtlymdmhﬁllth afihé b&tiﬂeht@ ste. A dnfvglt @Sen is preferably
ade%u'ﬂe r(]';talc 1gvea gvegtzg 0:5 tngﬁlbotéod%/(&?nrfgc‘!tlgg E,? 21V8’IIS It)rgperd%{ av1v1rus most
10
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by direct injection of the pol ypeptide into an ani nal

or by adm nistering the polypeptide to an ani mal,
wonrefeangtsby a nonhuman. The anti body so obt ai nedTmiskdo6/016983

then bind the polypeptide itself. In this manner, even

a sequence encoding only a fragnment of the pol ypeptide

can be used to generate anti bodi es binding the whol e
pfgtablyeR PohnddeQY | mieventidoree evmentaf pmbe] infAmSBER, diabetes, or other
didtdspodi es specific to a | arge nunber of pol ypeptides

can be used. For preparation of nonocl onal antibodies,

any The pratdigpitheinfiaghenty @ vihdederiantivied 0flhifogp FHREUE BFcIy expressing

l. i ne cultures can he use Exanpl es
b SRS S Pt B Preiortp Mas pootie oan e, for
ez%@plsa pqimlqule moR&Enan Ehiﬁt@ch), singlb ehdi, Eamgagm&?bﬁ?@pro&&?of an
- oma .t echni que,.(Kozbor, et al . _
Fe R Bty Y SRR s B A R B et prdbheroduction of
polystongl agtieodies. pr oduce human nonocl onal anti bodi es (Coe,
L | . :
The aabodctEener B IEL AN peff oy BO8) SEiesort Bt iese be obtined
bywsﬁﬁzgﬁé@n obihe polppaptideinotain ramigxzf oxgj%/raginﬁlisﬁé}%@ fthe olypepcii:ide to an
i a , . .can he adapted to
ang’?%’ uce a@ n é}l H’eﬁgﬁ g’i Jirﬂlheaarll\lllf1 P%f@ﬁ P 8%3’{%“8%' Hogaihe polypeptide itself.
In oy WEESL bv:t;:b BEO Gt poingdiys fapentdfar. poEbepRB bR,
S used . elatjng to the localization _
eofit]e BRI dTL WAGS oh e o B g oy yarand BF ueh antodios
spgcifieetp & lasge, nuenbgr of pblyperitidesriange tdeése protei ns, measuring

| ev . ' Liate physi ol ogical sanples, .

el R PR OR8PS
pradyegd baicpl.ﬁt'exuotisrc_@minh@lltpmk yamebp ubedle Exariipled igelo@sthd hybri@ymd
tecﬁﬂqﬁ’b‘l(lﬁ%mep%d%ﬂsgén I§sz§; R’agtlref, gg{gﬂ#?ﬁ%ﬁ% %e%ltﬂlgnqg ’lceglgn?que, the human

substitutions, 1 nsertrons,
B-qel dgbritomattechniqed (Kealtirf dt eld 1888, homawildly Todaani2)andgieEBY-
hySioinY AdchyY; ition or .del.etion of 1_.NO
Yact ds it o By 9{62’?‘%%%%§£%°?°“Rf%“8g%4l??6§°%Ft 355, Monoclonal
Anighadiipp epd Carser: Therapyi AlaeRt LionInor gy 7066). f or  t her apeut i ¢
andrf, ARy | hese . pol ypept j.des ingl udi ng
Dot e 4Rl R Bl U SR SR BT 2 e,
Noyb¥6 8 hgan b adspted talpratiat eingle aldn 4r0ibpdies o trmosgbnig pelYSdptide
proditds SHubif L &Rfhation and tissue regeneration.. The
i nvention provides for polynucl eotides encodi ng the
pol Ths@ptihodies casfbetused in methots whtisgid thesleslivdtion @td activity of the
teCdeelin Bl BHE ; Jimted to. uses in manufacturing the .
pre pe ol _37 glgegnt | d ejts]_!lFJ Hggﬁtbdg hé(;‘%‘t ﬁglrn]g%}ngs oS RO RS YTing ITVS%Iﬂg’,reOf n
appgapElaipiRaYyrdesieal samwplesCodpedikei ons The i nvention provi des
pharaaehitd : Y f e-.pol ypeptide :
active i ng_rI1 g%lgvédr‘?tg 2& % glblbéa?%? %é?aéﬂ}éf% fr mé%%"%é’ﬁ?tfd%%g&‘gures 1-5
by Irigdd@minssisisi suehodiferernas miwmclde substilutions, tilsertiond, Hetetidat, the

incd RnEs o [ I.Ln.gener al. the pharmaceutical .
o S BUADE o SRR 15, BUEHTRERL B o
amipeepiissEam the OF temrinwstor drternunusaff Hepolyparidsse ThdinBenfBip@Yides for
it gubideson ef fective. ampunt of at.|east

et LS 30 PLLGEA LS ARl Bk 8o
of VBrBiaecEen, ﬁepoptam;, Janse didbetas, and to@rclfqmm@dsmll’grovﬁh aficfﬁffeﬁﬂﬁh\ﬁﬁn and
& lqu Vigtidoh . A a rmaceut.l C .
R RN R T
mvepierondivrs thaseof insludingdettot limitehib uems in Mapifaniag eietpobkptides,

as g&RTRIids! Aiagnostic tools, etc.
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can be conposed of two or nore of the pol ypeptides of

Figures 1-5 in conbination. The pharnaceutica
woanpalddson may further be conposed of a si ngPeT/US2006/016983

pol ypepti de that contains one or nore of the

nodi fications of Figures 1-5 within a conti guous

nol ecul e. The conpositions can be adm nistered orally,

SUbﬁﬂ&ﬁﬁ&%ﬂ§P¥bm§5mﬁﬂéenteral|y i ncl udi ng i ntravenous,
ul ar, intraperitoneally, and

i nt rTan aslamtloa@mvmesphaammntlcab@mnémloréé’f the Pplypepiides as agtiye
in Ilgﬁllérﬁ o atatiest ?gl c%aor{ Skde 8 postiitfs BRI ARG QLHdiife ﬁlle Iethod of
ccep rrie uents, adjuvants and vehicles
thasremt invgglon il gamraldbnphaemagetgléﬂéplapwsyloalé?réahlblans higistinfection,
caﬁ@é} S}ﬂ%ls?n %ﬂialn%aﬁBn ok ?tHérQilsfeéste hff ﬁamﬁil'aﬂ di‘% t]§ct ﬁfcludes an effective
ating nmaterial not reacting wi he active

arncngt @"dll: At sn@polxmeudeme derciiled abgmpesisi éor |themr@f§cmf9heamwon
orbaefrd)gﬂl%}ltl{ﬂ gof 'sﬁbv&r{}g hM?éhﬁe 'eﬁEbt ta8d b 3drinhdRti&ily physiologically

pepti de upta ants of the conmpounds” are also
aqgsmedhld cafnier gedibient) Acqordengdh therperseni invertiongbphsEaacetisakcompasition
ceﬁltbg ! {%qu%se ThewBhe 81rétof 'tl{étkgﬁ%éﬁ%@esro? FRfuRs 11500 Q&Hﬂﬁa?tioh' THeS
e po ypep t| es to detectable | abel is
plsarmmml comemtmgnw flrthes be serenesed dfisinelenslinerside et gantains one
of rﬁ&% 8RhL h%glﬁ oﬁgb‘ﬂ I@%urénlog he 1n %%@ﬁ@u@us'n%lé‘k le.
armaceuti ca tion may be fornmul ated by
k n ovﬂfhetcglit@m@nlbs |af1|lgmksmﬂmr¢¥b(t %lb?‘ﬁ*!l@ousb’e@ parenterally including
J dnﬁﬂi&%@ |
n%g% &%U@PI 32?’] IP ﬁgﬁ{é%ﬁ@su !llglg ﬂllgﬁéﬁ'to%gﬁ%sand ll%l;alilas%ﬂal fins on as we
asihirashecalrasd fnfusédnrtedbnigarse Fagtiesl. B P’éﬁ“@ﬁ“é’ﬂ lly e“éﬁ@ﬁl%{? ?a\yﬂers
dﬁtﬂﬁﬁ%ﬂ_@%ﬂ&@éﬂd%hl@feé bs WBRR 'ﬂg%lﬁ’tﬁ cAtri¥@ rgbl?etréﬂy%felf 18 GleR! Son-toxic
m ni strati on, Pro uction concerns
scdid@r B fillgra cilpamss orm@pf}k!ﬂt% éﬁterléié@ Retimg yith dhs aptivp ipggpdients
ptg o AOHiBh SERIGAR IQYds 'n{y%'%fsg b@hcRbedIY HRUELRPEMMN to facilitate

mnistration via inhalation. Enteric dosage forns
petageptdesptale. Enpdantsafite compeundp e elsp peefigly |y general, the pharmaceutical

gﬂ&%ﬂmﬁgégg&gg may be effective. The polypeptldes of
t

I nvention nmay be inserted into |iposones or
i c rBearasens inyetinn relaties ipeppposings pietle PRIYREBAES roawlgeh 3 qlptectable

iat@i&ﬁa‘a @1? aGOMRASEdt, @RSnifufinsSdnt é}'lﬁkﬁgacfl@é rﬁ@l&ﬁﬂe
oug referred conpositions wll vary

t he Ampgher gxamnlecln 2 PhrsmaLsHReS FAROFItION Whl%@ab la? ¢ Brmaltedby by known
tezgﬁﬁg{l e@ldide k@A n{alﬂ%af%oéd el AGS P%m{aia&lt@il%féﬁées 18th Ed. (1990,

I nv tlon re erred gkﬁrnaceutlcal COﬁpOSItlonS are
MahlgB@bhpblégJQP eBastogy Pas [ BR431 i &dids! Tl ) el 45 begpin frigprporated by

reﬂ'ﬁlﬂ{é@ r@éh&aﬁg Qﬂe@oﬂlﬂeﬁfoh gl Hép@nd &hﬂ'a@ﬁeiy% fac%lrst fenghdministration,
epartlcu ar fornmul ati ons for each

stabitityritreductient epnceapy 4nd Qéﬁéﬁﬁorénmewelyew&daﬂf@faugfts|1c5sm@f be
a&r@lﬁlsﬁ%cﬁ'yeﬁ ?cIUBQ b l@eﬁﬂﬂl%ry K ARG Vi ifhafaliél. BhieAB8ostde forms

des or pol ypepti de conjugates, of the
niap glepbe ayifilehle and theretrg graladminifigtien mey l?%effgctzyatfﬁwo{ypaﬁldes of

tﬁehﬁknﬁ&ﬁ%éﬂ%ﬁns@ﬂ&i itto HEG&J?neE’ BASRER aRMbE S s Bor AOFER! Al ey be

carriers or eXC|p|ents Such pharnaceutlca
fqg@pﬂg@g in gedney oﬁ@ycqg@owlgwiares@stplﬂedaremn/é],thqgg‘}bwﬁfeﬁgq ccgrg)osmons
le va&lﬂ Seplhding th t'h@§éélt$ whith heROMYRERRIVE LOP@! RGENY, kG @l

sufficrently storage-stable and is suitable
pﬁl@pep‘gdﬁﬁoﬁthgﬂ)rqgmt inyemtipnnprefsmed pharmaseytisploomppgifions are those prepared

S DERERI S ﬁlge % n 9 eﬂ?}ﬂﬁ&ﬂag@adﬁﬁlﬁiﬁég&{ Azt u{?lfilaﬁ(fhe although the
I nvention c e us as i’ s /or in a salt form
thereof. Suitable salts include, but are not limted
to, salts with alkali nmetals or
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al kaline earth nmetals, such as sodium potassium
cal ci um and magnesium as well as e.g. zinc salts.
wohewai1smBt s or conpl exes may by present as a PCT/US2006/016983
crystal line and/ or anorphous structure.
"Pharmaceutical ly acceptabl e" neans a carrier or
exci pient that at the dosages and concentrations
pa lact1 glugﬁgrﬁ f%cl?@?égf Qi él(iieg W96 R dhﬁ'aétg%tlcs of the
to whom it m ni stere
qphﬂpndagmnwtally acceptable carriers and exci pients
are ! . . .
phar g ulalol ) 0@ ool B el BoRRLAD: Sopjuagic of e mventon
argdiypicaNa edmipiglofed dthi cxgnr@@lnpathyt ipdedpe pre mpraphaguaceetivplly

OB B0 BT i BRI S L . i
m@@r@@@gownandsemﬁ@ba@«regﬁlt iPhaolynenside phe@na@feqabﬁhetm sfficdendly
st?x%gé étgkﬁe aﬂ% 18 éﬂlt%g %’or Eﬁnmlsgmqgﬁﬁﬁéds %ﬁ&nuﬁﬁl@s S ( 2000) )
conposition o e invention may be adm ni stered ]
al orBhegplypeptiderr uplypeptide odniugates ¢fdhe invratiapeanttegseganis'sand/or in
qutbf@]\fﬁ o SheabllsGitd i51008, B BldGhot ﬂlﬁﬁed% %m@é With Ji@a\rﬁné%ﬁs&
Shown to be an effective treatment I nfection
alsiling egrdemetils, suehrdsispdivingretassipin qalcamf zmgla@esgnq:sppm as well as e.g. zinc
i
B TUA0 SHGERH 55 LAY B O e s
| nv eWharmcqnagallb accepinble] means & dareierom excpiont ghat ¢ i c}vaagiewnd
PSS L RRULEL, GBS R Ll ST
adngipigteted. Jugh pharmpxenticatls accepighle earrigrpindpxeinisats amgediispyyn in the art
(sgé Ré/rhirngdon'g ﬁpdlrﬂl&.%{lﬂlcg S&é?l@&l ﬁ‘é&m&lﬁﬂ ﬁ%&nﬁ@rwtﬁa&%ﬁﬁshmg

pro eases requi r ed or Vi ra rOCGSSI n OSt ’kl nases
Cp@qzmyr(bﬁ?O} Sharplesytierd Fgrmalation Develqnmeat ofPaptigies andRreiRingsS-

[ C [ e nt T{ detl'ﬁ‘)(fss TQ}tIOIJ'@ ﬂanflgf:jﬂ@(@ al{dqr‘fuﬁlil;cﬁ)g of Pharmaceutical

Uti1]z6é the vira t oki nes may be
Emsplatdmiim esitt@ne@ Kiblpgs Rd. aghweﬁceetscahlf:w@ (3900, |L- 12,

I'L- Zﬁw cl)JnPgsglon%? thb E’N’egl?dﬂr% byagﬁﬁus?&&fglocne TR c%ﬁjuncnon with other
i ncor pora t sane p ar naceut I cal

th@tanws |agqnt§nRtbavm9ncbléteeferﬁn AlpBa, &erenamie dave bepy shope e baan

e@&kly@ﬁ&hﬁéﬁ?ﬁr ﬁb\fqﬁﬂabﬁ&e\;’lﬁﬁ ubdd i E‘(ﬁn&ﬁh\ﬁ%ﬁ‘ tineR effﬁhéyh@ Eombination

concurrently or in accordance wth another treatnent

expedils dhel efficagsnolzifbisr drugrprodubioviiss lugqsealanie dehs comppsitiap of theinvention

m&a$ BJ: W0 ESre@L10ROSMR SbihbiRfHHn With il fdr Y ﬁ%ﬁn@i"aﬂﬂ)}‘ a b@rlety of small
used as an adjuvant to other therapies., A "patient"

mplgeulesibatgrerhsivg dgveddped pgaingt kotleviral fargpesr(viral Bratesessyges polymerase,

aRGhily B%ﬂ%{)%ﬁO@& eﬂg@qﬂ@h&t tal-régfﬁhc;shﬁroﬁ%@%q%réarfﬁr viral
applica bot h human t her apy” and veteri nar
praprsing &pst&ingsen eeqpﬁqirﬁqaﬂ@amhogéatwe ohpEd rafgeésrﬁue*m%ﬁ >diang

m?ln)?cm@ Qk M&?ﬂ&ﬂo@%cﬁﬁre&&@fﬁ%ﬂ? quflzettltEevdaDmt) '(%J?om nﬁ? be co-

ormulated 1n a vari et orns, . g. as a’li

adyeinistetegogypl 25 forgkample Ha@ B- l:?@lﬁa%éb@a g F-gammp hese agents may
oI g&s@gj ad Iﬁf“t'@f We s‘lamg?{%ﬁﬂ&eﬁ’tﬂ:gﬂohﬂgslﬁﬁr drinfaylb@hdministered

I ndi cation being trea be apparént to one
sepRiatelyeigon the Ph]ép‘?i’ﬁlfles o hejeagies Af the ingention, eithertoqaeurrently or in
adcBfdaRte %lﬂlﬁﬂ&h&ftreatﬁﬁnﬁrcﬁ‘élﬁﬁt IniaBYEHY, 'tlf%rf)oﬁ?ébtﬁgs F@l%e?ﬁﬂ@a d

In a varitety of ways, including, no
cqmqgatey or eomipesitions ebile pryent}onmag\bg ﬁgpggp gn adjuvant to other therapies.

i nt rg 1919'r f%l' b I'puxl B§e'é ef@e 9ilelséﬁt inb&:R0S HRIuIR dovh humans and other

i ntraperitonea I ntranuscul arly, 1 ntrapul nonary
mapmealst Heg dielnyethoolagﬁe weplicgble focothdtiumpan therapy aprd VAt RLY, apblﬁca‘ﬂoﬂs

in any other acceptable nmanner. The fornul ati ons can

be adm ni stered conti nuousl ylby infusion, although

bolus injection is
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accept abl e, using techni ques well known in the art,

such as punps (e.g., subcutaneous osnotic punps) or
wonplean®zasi on. I n sone i nstances the formnul ati 8as/USBH6/016983

be directly applied as a solution or spray. An exanple

of a pharmaceutical conposition is a solution designed

for parenteral adm nistration. Although in many cases

phar ' '

P TSRl O L M AR 8551 G o1
inpentiontmay ¢ fronlaied it d wmistyredjormk.s. e lpquids gelellophilized,oz e
c&ﬁopréslgesd S%SH% nﬁ'hlﬁhtze?egrefi ?Jrﬁ]wdlgeﬁep? géo%rtﬁ@%art‘fc%ﬁ?wd}clﬁt?on bemg treated
MﬁbmﬂwﬁgmﬁmméwCmséﬂﬂ¢bpénhance the stability of the

act i-Mg GAmReUA FARBLAEHiohd dt‘tﬂlaeprgsgﬁmﬁ’s%hﬁén%n WO&forfed in

wi der vari ety of storage conditions
varisbogays dnchidinghing sotdiatitet ¢ ofafly, shlesutaneousliigptravenously,
inhﬁ&p&k%wlg%ﬁgir@%ag? ?afg%ihxgr"ﬁl?/ ggtr?a g0 eraﬁ% %yag}ga& ﬁl;ra}gerﬁ)ulmonary,
inredbpratintveginglyatedaltye nrasrularlptos ¢ i q@mother acgepiahde gnnety ghe
fo@xqgllaﬁ&lg i Ipl;e (aPl(ﬁu&greMnﬁ u%‘dkl& @? a£1[ﬁ%ﬁ§1%o'l&%ﬂaéﬁon is

accep tab? di Tuents such as’ st er|
aqcaptdﬂq, using tsehrdques Welbkneiwpdi te @i well asswmpp 2. s.ohbaufappous osmotic
o708 PO AR AEHRLAE Sk APPSO 25tin,
orfppyopri at e, the pol ypepti de having the desired degree

of DM bladrpld e B pRARaQRHtiHPE aﬂ%@lﬁ&?ﬁ Q& GAdek: n&%ﬁ%‘i&@reﬁ

carriers, Pexci pients or st 't zers typicall
adnwntsﬁ@oarftlﬂ(oagh in @fany\mse&phamwémlédluﬁ@x@hml@tms arp prqveﬂed in
11(%?‘ ?Hﬁ)f‘lﬁg kdp gm?lgcﬁﬂ% Hse, silcR ?érleﬁtérjaﬂgrnﬁgﬁﬁhsc'may also be provided

eservatives, | sotoni i efs, non-ionic detergents,
ingfrrzpros inl Brepkilizaddprey: Irothi Sarmed cgese hie spraprsifion dist hevieasved prior to
us%ufl{eQEt{eP %rﬁl%@ﬁeﬁ uB& tQ eﬁl&né@ch@g’t?dllﬂy Bh@le Qéﬁvb @orﬁé}ﬁnﬂ 8di¥med in

whi ch approxi mat es physi ol ogi cal _conditions ar e
the ppinpagitiop updes 8 ader waricly of tosagn congitions ap #argpengnizedy those skilled
1narﬁ’é)aH'E thgt IWhHﬁe@}g}%'i atiofs H%en%ﬁh% ﬁt@eesteh%wtﬁﬁlr thagh(ﬁlgcﬁ%ﬁterparts

present rnvention I nclude
Swgmélzmenarﬁélpwaw recepstited arier tg gse by thqyuddiien ofenstpr grpre
sufftablb gﬁzﬁmgéétlﬂ‘u%i@ ac(c@ptgale JiRALSRMIak B Gl tWadt for ‘%&:ﬁgﬁ i Bterile
citrate mxture, citric acid-trisodiumcitrate
phyisielagical sabinetsejugiomci d- nonosodi um citrate ni xt ure,
etc. I)arenﬁa%&h?l‘}aﬁeepr&}dfefd%rsstc(r&‘gegs lyoﬁlﬂﬁﬁé'd%lﬁlulatlons or aqueous solutions
aci d- nronosodi’um succi nate m xture, succinic
byaixings axrpOIPRLjee.dhe RedyPaptide hireing e desived degsreiof Perity 9ith g or more
lﬁ%&‘éeﬂ@aﬁy Egcéﬁtérﬂ'l@oanfetrsc e))mpl&ﬁé' $sabSizay fyfpﬁléﬁ’y &ﬁpl&yed in the art (all
tartaric acid-sodiumtartrate mxture,” tartaric
ofyehieh aspicrmed "ignsipiants’). fereexpmRle Grigering ageniss stebibERERISHE um
praYee aBdsdRo BN -Gl Cdetoradnt BBk Bard b1k &lléﬁnigcellaneous
furrarl ¢ aci d- nonosodi um fumarate m xture, fumaric
adgifivgs-di sodi um fumarate mi xture, nonosodi um
fu Wﬁeﬁngég%ﬂg 'hHP"tJ MR AltRe ISFI ﬁlttﬁé ﬁngee&ll'ﬁcﬂ app%xﬂﬁﬁéﬁﬁ@smlogwal
buffers . % uconi ¢ aci d-sodi um gl yconate m xture,
coditienn ifleeya?es«]3 @pisellyi nieFeHHAHR BOUCRREraHeNRIgRS Tre Aleih? @M to about 50

M: 'SQi’teQ)‘fét ﬁ&ﬁhﬁ’gﬁggﬁty £ A9k #h 1 ¥lelnBinv&lidn Inclu@XBdtRbZanic and
&6ma oxal i ¢ aci d-sodi um oxal ate m xture,
melsgamp aci saftsdieqnl Pl PoSifTalE kot (grée magReadiugn citrate-disodium
c1§§tb gﬁﬁﬁﬁsﬁﬂrﬂé %1@%@0@&1@1 Jikard fo@ure &l doid- ln@x%s@@lﬁm RitfateahKture,
lactic acid-sodiumlactate mxture, lactic

g.
etaa;uswccg@tm DU FFPI Qi CRPIRIC AS G eSOdiEISHPeanatea bR SURS B Afid-sodium
| actate m xture, etc.) and acetate buffers
14
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(e.g., acetic acid-sodiumacetate m xture, acetic
aci d-sodi um hydroxi de m xture, etc.). Additiona

woaswiddedt i es are phosphate buffers, histidi necouwStm®ss16983

and trimethylamne salts such as Tris. Preservatives

are added to retard mcrobial gromh, and are

typically added in anpunts of about 0.2% % (W V).
h}%ﬂé}&%&hﬁ’é’ GGk aatc dhtﬁssbdfuﬁ{ ub@l@dté’\ﬁlfxlﬂlré he. )Pﬂéﬁﬁ%ffers (e. % tartaric
I'nvention i'nclu eno %enz al cohol”, neta-cres
am@sdﬂyﬂm F?&Faﬁ)@ﬁtuﬂp rtaﬂayl{: acpd;tpgigﬁéﬁm tartrate mixture, tartaric acid-sodium
)gﬁ &Lﬁé BRt I']?ﬂngﬁ{ézt%ﬁe@ %Mﬁglccﬁk@ﬁlbl%odmm fumarate mixture,

enza

onlum yenzal koni um chl ori de,
ﬁWunﬁdérdﬁpdlumdmd@}te nh@xranmrm@ﬁ“u%ﬁé#ﬂr%?-ﬂ@@dlura [fugerate mixture,
ol Z Ghkte ?.H‘f% ? EEEJ}XJ L sogﬁlﬁlpéﬂ/cogﬁé ﬁ‘i@@ﬁe FhbEE BAl-sodium
orcinol, cycfo exanol 3-pent anol
hirch@tldﬁm’@iﬁlﬁ@» elugorag @lch%@éllumcgl)é'ﬁ@weén?@& g cpelptedutier (e.g.,
O)L%llg H%&i LGP 9§dlz§té RiRdure nﬁalﬁé’h‘ald%@luﬁq{ﬁ/xﬁWéE hitxtildGXalic acid-
preferably trihydric or her sugar
p@asewﬁmxglatesméwrea gfc gyl lgatase huafersde-g+ laetiq Qﬂd-soawablmtﬁp mixture, lactic
acty- Eddtuﬂil) hy BN thRbur@ M IRAD '%&%Llumﬁéﬂta\fghﬁ%rg o, )Ccﬁ’l@ Qée‘tsate buffers
can be present in an _anount between 0.1% and by
(eviioiagetic, acidyspilivm argiaty pixtere sopticragid sediumpy drozide wmlret %e)-
Aﬁﬁhéﬂa'l Ef@ssﬁﬂ?ﬁ%@ piRfspHaBouft R Sfistid e HEMHLS ﬁﬁcistrungﬁlﬁainkdezsﬁfs%uch as
refer to a broad ca %egory of exci pients which can
THange in function froma bul king agent to an additive

Whi Olye 3R hieZ@edith fotdrlD RERRRM ok fwt R Qﬁ@ Ere prl&ﬁi’ R&Rled $h amounts of
prevent denaturation or adherence to the ‘container

ahmt 9-2%7yp(Wa) Suitahlsinrespraptiyes fon uwéfvlﬂ?dhwwm igvegtjgipinclude phenol,
b&@GIONBhS, HER! QF@&I%%I‘}Q@H&D proﬁsmpgﬂbélc bAsteSHGitheASIbenzyl
argi nine, Iysine, glycine, glutam ne, asparagi né
alm’nglglplmch]@rldqi |barﬁcp]|1$@mu1§ halidep (e bqualk@gl@p glloride, romide or iodide),
h&aﬁ@tﬁ&ﬁhﬁlcﬁlﬂh&@ alkgl patB%s %u@hcaﬂs %eﬂfyh!SﬁQ&Bypﬁara&B Coa’ce:chol resorcinol,
(ggnlc su ars or sugar al cohols, such’as | actos
cxct ﬁﬁm@§@d Jeniarffose, mannitol, sorbitol, xyllto

r | Difk@bniciA%Obidiadddd?b ensgﬁllﬁ%ic‘its) of 1@y &ﬁ{p@ﬂu@rﬁ@n@l Hl%lude
k,lnCUIH‘gCCIOSSUC as inosito

priﬂmd@f PEreHeohgisyRiefprably diiygriaes lagtgbwﬁagl%ohols such as glycerin,

ﬁﬂ%&d}' raraﬁ)‘ﬁglt Q}Llﬁél NG Hi O In{in B Sl yhy dikUAEb1hBE oA Bbresent in an
l'utat hioné,” thioctic acid, sodlun1th|%%!ycolate

alpwnégqtyg@roe] % alg-ﬂ Wabwﬁghtmgqll)yclé 1915 %, fakingdate @pﬁount the relative

ath Rin®Sifhifetifs ﬂg%ﬁﬁeﬂﬁl ecul ar wei ght pol ypeptides (i.
<10 resj dues proteins such as, human_ serum al bum

bovi YiebiligsrsupferioBbrad categaraef excigients FhishSH) BBEA ' ﬁ%nctlon from a
blliids it dolaﬁ a@dlﬁr\rsaﬂwﬁclﬁs;éﬁﬂaﬂ@@s tROMY4pdanib Byt e Rprevent

nonosacchari des such as xyl ose, manngse, fructose and

depriveabior or afherspceriafie qenjaingy il Ay picalstaydizers G} hegolyhxgrip sugar

al§&l{6[s‘{§rﬁ1me§“zftédse®§@7 HnlifeRidR Y&dA o8 §rg[1fiﬁef 1y§‘19§ @lycARGslutamine,
ol ysacchari des such as dextran. ilizers are

aspyipeienlhisidise.claive, aithingel-Jeipige %hevylamlm glufagic gpich ggeonine,

etQaBIrg&n@Mlg\é\@ 'ogﬁigatt%@c%ﬁgls QK R EachSL, 'tl‘éﬁ‘al&éostté% {bs&"%ﬁﬁftol sorbitol,
Non-i oni ¢ surfactants or det erg entS a nown

xylifeds it myguvinitel ;alwl,kféycswob@@ﬁhe k. ﬁ‘é‘l“%m% evcliipily qughsas inositol;

p&lﬁ&l IR ILBREL Iuhfﬁo @9@ ?Blyﬁ&s WG fhir-Rfitalnh bRl BS lagd A€ such as urea,
erapeutic poly %glnst agi tation-i nduced

glathingthiostic a%s%iﬁmaths%lys pigi thisely precls yplidnancfiyeslicsroband
sEMROHRRulbAe; Wﬁ[ﬂeaﬂ&rfv@e%t SdRpRdeMth Ll reﬁ@«ké‘é) Pfbteins such as
denat urati on of pepti de, U|ta | e non-jonic
humgnfsgrameatusmin, rht:)mel eergm |a %rnbaq latin qr prgmurgglobglins; jydrophilic
pol yoxaners (184, 188 etc.), Pluronic(r) polyols,
pol yoxyet hyl ene 15
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sorbitan nonoethers (Tween(r)-20, Tween(r)-80, etc.).
Addi ti onal m scel |l aneous exci pients include bul king
wagemst1z39ws fillers (e.g. starch), chel ati ng agearas2006/016983
(e.g. EDTA), antioxidants (e.g., ascorbic acid,
met hi onine, vitamn E) and cosol vents. The active
i ngredient may al so be entrapped in mcrocapsul es
p&&ﬁ@l@ R as E&&vﬁ%ﬁ}‘%lﬁonebﬁfloﬁﬁﬁ%ﬁﬁfd\{éﬂuﬁ’5‘5 }Ey‘ﬁﬁg HhAHES, Blctose and
I nterfacial meri zation, for exanple
g}qufp,dkﬁapﬁ]ggm sedh agi/ toge, m@@psgtap%sueliose trisaccharides such as raffinose, and
p&%ax@hw@és Bydn 7B iBaGy! S’i‘atb@l)ze@afértﬂﬁ@a@@ llake@é;t irl te f2Rbd &‘fﬂﬁﬁ 0.1to

del | very Systers (for exanpl & | posones, al bum n
19:099(1@%]%?"@% thw@m&mc@vmgtemmw@t particles and

nanoGapR kit §1§'}ac&5ts op d&@rgér@se(‘gﬂ!) BloNRSas "v%tﬁﬁg 5%%% '11&9%@ present to

are discl osed Rem ngton' s Pharmaceutic SEi ences,
help mldmhaeﬁhecih@ramb@@&entﬁs vieH @s forpyeipat thsriharansuticnpbpsptide ggpinst

adiBitiGn-ntiGtel ggé?%m&? WnicBMiso Piatits ?h% fethufive 9)%% exposed to shear surface
conposition, and conprisesS a sul oalké et her

sww@ly@muwng denatuiagion gEthe pelyreptider itablsmaniioniq syrfactangs ipgude
pé’i?ﬁ%afe@ '(20' 8o \éfc\’ﬁop(ﬁﬂﬁ atﬁér§ trsatise thmﬁrohﬁwoﬁrolsl SolyokbtBylene

IS readil acco shed, for exanpl e [ tration

sqrhyigasunoathess (ﬂ“@e@ﬁ?,ﬂd@%@rf‘?s@m anes. SU| tabl e

exa n@dd%?on@lfmﬁééﬁﬁﬁyoﬂse&cibﬁehﬁ fi'x%:ﬁldg B@lﬁﬁg @één@srb? fil1BS |(é1§| Starch),
seni - pernmeabl e matrices of solid hobi ¢ polymers

chedpiing pgantsde-g HDO WYl apfepdanidegr a@@ﬁb}w% @etht%@eﬂﬁttﬂmﬁbl@sand
BNtng a suitable formsuch as a filmor

m crocapsul es. Exanpl es of sustained-rel ease matrices

i ncl U@@Ctb"@l 19@@({1@([ gay ﬁl@g{ ]aed@jérp@)e(l ﬁlbmlc&gzw]e§Prepared for example, by
chRbeaBolbeHn¥Es |1ﬁt9@§cmf§61yﬂxéﬁzﬁﬁorp for example hydrox]ymethylcellulose

poly(V|nyIaIcoho pol yl acti des, _caopol yners
g¢latiy) Qi Pl &le@xwﬂ&ﬁda%)trﬁwocwsgm fnegiollpidal diaglediussy sxstems gfor
efaﬁﬂ'ﬂ%l 1ﬁ>e§owe@y41b1ﬁﬁ§h§&@sph& frlmu@sﬂn@%h&Fﬁfﬁél%'ﬂhYlﬁrﬁJch&ules) or

aci yners such as e ProLease(r) echnol o y
lmrawfzfﬁlu%@ﬁétswﬂ) teghniguetqrg 615@0:“:%1 & Rapjpgtpes?

supggetic acid- glycollc aci d copol yner and Ieuprollde
acetate), and -D-(-)-3-hydroxybutyric acid. Wile
poI ylﬁ'@F%aSQ‘EFé Af fﬁ% méfﬁrﬁw él“r?évmﬁ%ﬁw&d%% hquiad eompopitien, jsgch as an

b&% cgw@sﬁidncarﬁ&zblapﬁgeabkﬁfoan‘z&w cyfodeRtif asthvagvd, or
perlo s such as up to or over 100 days, certain
hyd?%e@

ezl famalagiansdp b BRIy va MspiRigFaton Fsig siegls This is
re%%c@d?ﬂﬂ@ﬁéd' at sﬁn@w ¥ 8 Rdictesrot @ Rérlle fifraliemBREhind Or

'ong tine, thg% denature or,  aggregate_ asa result
of Shjklepemplss ?@@@P%reé@t%%pf@aré}tlewmlp epjrpeymeghlemaffices of

sdHdly @8pHoBlc REHeW Jo)itaﬂﬁl% RS aptfle GP aIGIRAtel ﬂﬁe matrices havmg a

i_nmunog en|C|t Rati onal strategies_ can be devised fo

suifeblp fqrmz%wh B fH’é‘;S’é mr?@P%#StEf@mﬁ@& plystaineg- W@f%ﬁrweﬁwmde
pﬁy@m Bydrd elst(ﬂ)@ g@qg dﬁﬁyéa@mn&mablﬁlaw) SERIRYAMalcthol)),

be i nternol ecul fOFﬂHtIOﬂ t hr oug

PRIFpE19gS. SRROfmsEs qfﬂf@rﬂeﬁwﬁ@ and ethyl1i- g&l&ma{fnn%éﬁgf?éable ethylene-

via§ihicams die P daRdhdiitiabid-gFyebfid et doboly Bt dbthSis the ProLease® technology
|y0phI|IZ fromacidic solutions, control
%‘g‘tj

HePEn o esible misTasphems spBpaseheidack aflfhg%ghc %tfpopolymer
arﬂﬂ&ﬁ}r&ﬁb B ta3d) Ofnld prS/ Iﬁ’-@J) BB HroRPulyiri¥ a6i@NWAS Sdlikss such @d ethylene-

admi ni strati on of the £t|des and eptlde conjugates
vingl agefate Ardlagtisgeidradicelicaeibmablp eeleass ftmiepulesfir logig periods such as

ufRBr mesté 6@&@9 r(‘:ertzhﬁ‘ ﬁ@@g%usrr@le@se biofels FEQNBIAS e QRrisERYWASh
in soli
encapsulated polypeptldes remam in the body for a long time, they may denature or aggregate as

cnces,
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e.g. in the formof a capsule, tablet, suspension,

emul sion or solution. The pharmaceutical conposition
woo0@rie$esably made in the formof a dosage unPCT/US2006/016983

contai ning a given anmount of the active ingredient. A

suitable daily dose for a human or other mammal may

vary w dely depending on the condition of the patient

a ?e@ﬁ’it Qttelilﬁé'suiqu 8lsfire RYboC ARulARg L 1§§sr5‘f Bﬁg)gmﬂ agﬂlﬁloaﬂﬁ poss1b1e

led in the art using routTne net os%g
clfa@gmn fnmur@gwlcﬂacﬁqqtlﬁn@tsw@glwatrrbg/dqvmd f@@l étalub@fslam dapending on the

@b o RBROP bR F Qe B grﬁe%agﬁmgrgg&vg&gwjnﬁéigd

solid SE% forns,
lrwrmhle@ﬁlarl évpmbf@@n@twerﬂnrowm t@l@ﬁusub’@e inteyghaggrs plglailization may be

' aéll%g@%ocﬁfyn%ts@ffﬂ&yl %éﬁﬁeg B RZhOEOR 2SBY¥ s@Lhs, controlling

onprise, as is normal practice, additional
m§1§6§q GomisEl Usigg appropise pdlivengnd desloning sessifisPomgRBaiNm
cSHhRRfishe. | n the case of capsules, tablets and pllls
t he dosage fornms may also conprise buffering a

Tabl @pkadgrgiststipy of tE%PPpaéthﬁi BiPAe sonpigatst is g ien %Wl prpctice of the

i@ BBl Bt of? a&mlﬁgﬁanomﬁe ﬂQJrM&%@ﬁdaﬁ&&p@ﬁu&QﬁhW% @cﬁldr@}’lqmd form,
be adni xed with Luvants such as lactose,” sucro

egtla#@rforabmé@psuw It spsRensionsmysin ofsplutios Th Eamaa%aceutwal

cSthRAfibE 1s§)§éf§f&bl§/ flae in TROVAS bt A03d RINA L&taifiRE B 8 b A hount of the
oxi de, sodi umand cal cium salts of phosphoric and

adiyp pgtedicnt: Acvitrble dailndess forgdpmen oy Oﬂéf‘é giapmnahmay way @idely

ddpRhtig Bythe BAGTGH bAihe BatieRINHAN OthePRENM] KUY banHeGeRBhined¥Yersons
tabl et ed or, encapsul ated for convent i ona

slaldpds im fhe prtasingrouting mefhetst i vel y, they may be di ssol ved

| n SRt A6sag LAY for Bial ATikYitRI0R me) WeRlbe cApERRY1aBRR, suppositories,
col, ﬁanol oil's (such as corn oil, peanut F

b hd é@&“léﬁ fn geh g%léalﬁgaga fqups. ﬂ%eraga‘af‘cfampﬁu@my b&h’é‘PB‘Fd with at

1e¥R6hOMSrt Bitfeh@fdh asGudible a@tbgévmtascha PELhIBEHES fRfns may also comprise,
adm ni stration are_ wel I T known in the pharmaceut i cal

asgp pormehractiseaiditiongt suiptprreh - enlihricaties 9B Y gépagyium stearate.

In'¥Bd Ssé 8 capsuts NatAsts SHAHIRY, dhk dBRBODBRAMA AsdonPhiVCRIéting agents.
distearate alone or wWith a wax, or, other materials

Toflqty and milizecan siditiqually;be prepred Sl eRiHREAIRESI conposi ti ons
may R pslybépBiaésas corfudafd WM b Sdhdike DRI SIMEANE kel las lactose, sucrose,

oper ations_such as sterlllzatlon and/ or may contain

starath DR Grilloss g tery aralisangig apds, stegyicesidy tpley magnesium stearate,
m§grBiihi ok Rle; Ssodi\ﬁlﬁtahﬂ Bfcitig @altsSof pﬁﬁ]dlllo?icfan&ﬁﬁphuﬂbl i@, Scacia, gelatin,

fillers, etc. as di scl osed el sewh
sqdimel ﬁm?ﬁ‘F’d’lﬁ?lYéiméib@/é@é‘ %rﬂf@o YV, PIC%I@Fna f tapletel ppepcapgylated
for e&iva%nmaﬁlmam]d Aﬁéﬂlynva@qﬁat B8 & BRYived BRSline, water,
sol ution suspensi ons and elixirs contalnlng
AUt yetﬁasr@ oft (b 491t il et 4t cottorieed ol
oY@ affe-oil WG BacEANBAR) ahﬂ@ﬂ&arﬂﬁé/btﬂfefsooﬁl@fmﬁd@ﬁs ad HYRBbHS
,. Sweet eners flavorln agent.s

such as wetti agen .
adpypistition B%W&q‘ﬁ@ paghe Iﬁ@w%{calo% Thq gaprigh Pdifigpt may include time
Ay ARER, Yu@tiigRics T abrioRidarate &r EFJ&&M@%@& dlsttetor @fth b R&x, or other

|nvent|@£h Fornul ati ons suitable for use with a

mARHYP Wl KowRi R Hig@rt et or ultrasonic, will typically

C ONPIte HBartnACuBE YRRIVsitie s tﬁa{y 8eQ0bjbgat B c@hv@&ﬁhﬁﬁﬁaﬂnﬁceumal

wat er at. a concentration ., about 01 t
ORSFatioRTUERy A SEeriEAtiop Ander ragy) CﬁPtP'Bﬁon‘ﬁﬁ%‘?“é’raéiBivﬁméE}HEtas presgrvatives,
sthtflizkfd, W&hﬂ%—agefﬁb | nfulbifiedd, Bl 4] filBy, o&d. S0k, ho\dibdlshed élsdwlbfe@ierein.

and a sinple sugar (e.g., for proteln stabilization

and regul ation of osnotic pressure), and/or human

serum al bum n ranging in cong;ntration from0.1 to 10

ng/ m .
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Exanpl es of buffers that nmay be used are sodi um
acetate, citrate and glycine. Preferably, the buffer
waizbde/thgdée a conposition and nol arity suitabl ePCD/US2006/016983
adjust the solution to a pHin the range of 3 to 9.
Generally, buffer nolarities of fromlmMto 50 nM are
suitable for this purpose. Exanples of sugars which
can Lb?.u&l Héslagezﬁgn%ﬁorhlaa‘afn%ﬁvatlmlnayoﬁaudéﬁﬁﬂﬁécQlltrcally acceptable
sor bi trehal ose, and xylose, ‘usually I n amounts
erpylFgRsHIPIItioBSUSSiPNS, By br andelircopmining dnerighlyentagamsmonly used in
th& BR, SAEPAlva£S) rSuElQEéﬂiﬂo%?lb&%diﬁayso%hﬁﬁn&%@ﬁ@érﬁs Slch as wetting agents,
surfactant to reduce or prévent surface induced
svgtspag dlay gtnegeenthad pebieing agedtised by at oni zati on of

t he RahMhid8 stifdbk Q@r%ﬂ&nﬁ&%dﬁﬁﬁs@ﬁ@&n ard/Ren@8éSas art of the invention.
conventional surfactants can enpl oyed, suc

Fosaplaganssuiiapledapuse atithy nawh@ere@thérngt o yliraganico Ml @pl%liyopompﬂse

bIyFopW
OO YRRIEL TLLIRSSLINLAD Lk SELA g AT 025 me

W | ener al |
ofispnitERde PRGAThATAP R, PiRfprabbymentl | tp 19 meriek ;U Trarfasior may also
inb1Rle PIUERPSRS: s%ple Bigar (e %rgv g1t &an 'sﬁblﬁQJti)Sﬁ’ AMELEMARASS osmotic
sor bitan nonool eat e peci formul ati ons and net hods
PrEfsUIGS AR ot Hupgn §?5Pmal!s’v@ww& igiceprentetion frgmiOl t9dP mednles
E@impider bﬁfFe@Jtht%_}/% @s&%wouaﬁ%cet&e%@r%&%%% Me@rably, the
Pat . . 5,915,378, U. S  Pat . 960, 7 Pat .
buggsr wﬂl ]gigtya ig)aposuoganqjg?larltpqéuﬂagleg%ijwﬁle s@uts)n tpatpH 1Ngle range of
3 & P GenaddiB; bifePmoRaties MN@rom r§1515to 56 thM Me SuitabRtfor NG purpose.
5,826,570 and U. S. Pat. No. 522, 385 which are ﬁereb
Exampds 95 sugrts avhish cambeytibigedare l@sfpfm makiqsgaanpel wgtétowﬂiebﬁl%?e and
xy 18k Alsedlyde sfouddNahgig Y I 280 10% by SLREI FthefomMichse a
finely d|V|ded pomder This powder may be produced by
| yopiiF pebulizg formylaippmayplsg songpina qurfaﬂwa tq:raﬁ'fce @aprevent surface
infed o dafiéh GEEE ﬁ&ym@h@@d spa&aizah@ o‘ﬂ}@@blhh@rﬁih f&ﬁﬁﬂg tBSaerosol.
human ser um al nore than 5%

VariRP ool s g@&@ats cins Wéwaﬂ |Sgwh aaﬁélywe%leée @H@ aid esters and

al&@hoBUGd ﬁ)o@b}%@ﬂﬁ)leﬁe Eobitah Eat ORI sthi. Alh@m&rvﬁﬂ%éﬁ‘grél@riaﬂgfe between
necessar | es |nclude | act ose nmltose, mann

ol
0. gQ)Ir/b?lldéllo B)émalg tod §1§ formulatign. Mspe)qylly Pr@ferretéﬁafag?ptggrepurposes of

thﬂshlevemumpo@&@stﬂym sbl’b‘iﬂtaﬁ RbAddleatel ON can r ange from
about Q.01 to 200% ( Preferab

appraxsiiaioanylatons @%@%Map ¥9¥éraE‘Eﬂﬁu&§t&? %lsrp?r%@é RE liquig} pasticles
ofgwlﬁwnabﬁ 29 t&es@{i@edtlﬂ% Qraar/]m@ Mg qfit ands mdﬂ mdttﬁsoFattheo
esl I parti cle _ sl ze € proper yS|ze artLcles are
31?2 ‘S%%M&S PR/-& % Fop et HAt W2 he P&F Nopf>9%p,378, U.S. Pat.
N& tsm‘sasmml S. PEN®oP$, 015570 ahd UrsaYatbio. 3522 395V Eh hiehadeby
,nater|$¢ npl oyed for this pur pose, such as a

QPP 5U@#ﬁ@ﬁ ‘bon, a hydrochl orof | uorocarbon, a
hy diFefohl@oas fr bmlﬂmmaeﬂe& 650 bk RPHsvice MGl B&heAUy comprise a finely

dl{ﬁlﬁ%{fﬁholéki%%l?i{u? gﬂgxg t hagﬁgﬁgllfc%h&hg'opln zllrlxjgoe{ngrtrl?etnrl%aiﬂmg a liquid
co%}uéaté gc%mhl@ilérﬁefnld Wk ARb b@ﬂ!zlﬁn a @tablﬁiag‘@aoﬁag hlﬁﬂaﬁll sehgr aﬂl@frrgn (HSA).
Ul L apl e ta C rprtan tri ol eate an
Ywﬁ@y ‘W ((j"/ré]‘f A ﬁ%ﬁy@r@&a eOTFLE fI\Pfe sygarg or sugar
alSolbIk w hdded bW te paegfatratroa iff r&césb’b@y‘l ﬂxgaa@ﬁntlmeqadt&e maltose,
dellvergggev ce. conmer ci a

mappLol ﬁ%ﬁb&?sgdﬁe&%lg?a ?ﬁﬁ@ ! xlg5g. At %mcr%lr %‘s%’fo the fopgulation
caP Eeﬁi@fﬂbmlaﬁw 01oil wzoo%d(txdg\e), Verdrably ﬂoﬁﬁﬁ%&ﬁﬁiaﬁ@ﬁl&% 50%, of the
i nhal er re esear I‘I
copApRS DR SUAT g iore A 10D N PF ST arh o eyied Rifite size.
conprise a finely divided dﬁ& powder cont ai ni ng
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pol ypepti des or pol ypeptide conjugates and may al so

i ncl ude a bul ki ng agent, such as |actose, sorbitol,
weuersaldgse3or mannitol in amounts which facilitac®us2006/016983

di spersal of the powder fromthe device, e.g., 50%to

90% by wei ght of the formulation. The particles of the

powder shall have aerodynam c properties in the |ung

COT I'BRRRdhY ShzdpaRRIds 'afé' e smptextuea ufi@]%}%faélmnmithqﬁgaa ofa

g/cn? having a medi an di aneter |ess

swﬁaeﬁa@tn%heeﬁ@peﬂmt &fay bg pry copeniienshmateral sagloyedos thigmmase such as
a @H&toﬂ%r@éa%oﬂbi B/ydﬂfchf%?&ﬂﬁ%ﬁ@arﬁonﬁsa ﬁﬁﬂofﬁm%cgﬂb% QB hfdrScarfoR,

exanp po wder i nhal er suitab for use In

inghidige asﬁhkoéofwomme@h@ee td%@mdﬁb@r%ﬁh@% dicglogqiziraperaethanel, and
lﬂqmﬁaﬂ&%{hﬁﬁe or@)mmﬁsﬂgrﬂee@eobmﬁm&aﬁa&mtpmcm@@wrmaﬂ trioleate

VS gomders for these devices may
a‘@ﬂeﬁ%ﬁ’ 'ﬁ?lﬂ’éll Q%fa? #id may plyebeanelas gepristpat. &hmlzﬁ@@ds then loaded into

tHeh dtghvegaievggkhn &aﬁglz aoggfgomﬂ;ér?allf aﬁfta}laﬂi‘pmetétgg g&e {ifh3ler M’l‘@ole for
uqqgn the pge'zglt 31\:ygrntlog 1ghe p{g}tolmﬁgptergl doge; mil}qlgr, glﬁ)@pfqguged lp;a@laxo Inc.,
RygmcﬁTﬁéékQ@j<}m§CU§n|cal devi ces designed for

pul nDnary del i'very of therapeutic products, include .
but  Eariaulsgans forppv e IQIBI%WUICPIEEF% a fipgly divided dipsowder containing

pd)lﬂ;bﬁﬁ&rs or {J R@&V&ﬁﬁgé‘r&%h flap als@lnlclugé B‘lﬁhﬁ@ %ﬁ? such as lactose,

famliar ose of skil in the art. Spec

S%%%}l@gseo?r %ﬁﬂé‘r‘% RROYNLS Vel fp%qa@ difperped 5the ppwdss frem the

dévide, 4915095 RI0LEEY WeightRE fhe FiMBRLIGP Th@ﬁa@tﬂl&%f Wlet 6@H§@Ba11 have
nebul T zer, manufactured by Ml linckrodt, Inc.

aqreglynamic peppertigin. the e oqerssnanging fgmtiicles with a dansity af&%blswfeldg/cm
hd¥ngMBh SR SianRg 1@ hafll @ kel rBoterS PRGN Batwled 005 andlé%crometers

the Ventolin netered dose inhaler, nanufactured
megt %eriﬂiﬂ% of beﬁ@@g érS(ﬂqd i I@ﬁ@{ngtepa@q( examp@ ofa Bgﬂdertnﬁgler suitable

fo%ﬁéerﬂi‘ @ic@fda@&%ﬂﬂhé t@ﬁb’hh@ﬁ herﬁﬁ 'ibl%ﬁ@@ﬂlﬁl{afeg p@syde’r: inh@IRE manufactured by
MasS. 'standi ng cl oud” device

Figy isos st aﬁedﬁqﬁ% rl\éﬁﬁéuV%sT he |pﬁ\¥ders 35 Fhegszfleyiges mayyej genergieghand/or
d&ﬂa&ed\bﬁnbﬂﬁb@d cEJcldsTaﬂHf[ﬁ@ tpy, ﬂe @997@4&6@ m 1@%93 @3S, Pat.

NG ST STRE R S75 AP AP B G5B o7 S Lo Pt BT, 049 and
UGaPbatfNo. 5\4SA007he present invention also provi des kits
|nclud|ng tEe pol ypept i des, conj ug
pol yYereruey feydces designrd g pyiogasy tifawgry oé therapeutiggradyets, include but

ar QbMRSick k@xﬁb‘bullz%fbdméﬁéﬁsﬂ Q6% intARE, ARRAHALUSIRIRE, all Bﬁwhlch are
the i.pvention optionally ¢

i nyention. 0
fasgiliap ofhpse 9 g‘ﬂéfn tﬁw -PBPIRAAGPISE of feREmER S Rbe (ds»)wea fuitable

foR e PradtidéSof 1Y BV &fibn %%ﬂﬁr%ﬁﬂﬁﬁﬁ%s m@hufAddRad B M%lhnckrodt Inc.,
conponentfgg descrlbed hereln at | east one kit

Stchito HentU @rybaé*ﬁfama@déw Magjeeigdedicabproducts,

Edpdwoad,at 26t Usi& tﬁé Vérﬁ’&ml Q8 AR inhAePmASTFhEXR 6B 1B,
vect or encodkg% a polygae tlde of the invention; a cell
t

Resgpe ianglg Parkp By gl e Srinhatenieov dsy hitlpromantpctijed by Fisons
CEPIBEEDId] PssG UHA ths tsB@didb oo Heviedsr Mkt ‘Fﬂer@éﬁszs Inc San

instructions for practicin
ClssAlE nﬁsﬁet}?% hhien i RGEe b MRt CamHize, Ma Mass, USA; and
thPABRR phlaoharg dﬂ%tdhﬁﬂsgr bRe L0 d b ArddsdQobition, Hayward,
conﬁgnent i denti f in (2) or any conposition of any
Calife éonponent and/ or instructions for operating any

appanabkésent fy&itBALRE poORRARE McdfBGhd RBFPehIcEicBijudafes, a
ont ai ner for hol ding sald at | east one such conponent

PoSynueleotsies EXRrgRion éi?ﬁﬂorﬁ splls,methads srpnesitiens; adsystems, and apparatuses
19
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In a further aspect, the present invention provides
for the use of any apparatus, conponent, conposition,
wonodeitiodascri bed above and herein, for the praCriusen06/16983
any nmethod or assay described herein, and/or for the
use of any apparatus, conponent, conposition, or kit
to practice any assay or nethod descri bed herein.
%ﬂ\/&ﬁ’ibn Madiok ite vty oprOAlLY géﬂiﬁt%e a0t ld D 8RS0l Ming of the
ypeptlde of the invention may be present as part of
maentlan &) anropayHen sy, §1§éﬁ%%@°n@t g>r apparaiisicempenest asidescribed
Rit Lo IypEptRAB r & 8r polynucleotid
R e P
ofithe ipueritiph;eaaseid moresﬁ@ Yrstoy prspdingiepolypeptide st inration; a cell
7&%5%1];1%9 E&li}&ﬁéﬁtl&%%&qlﬁ%ﬂﬁ&l BRY cdnfpobiétEoonfpriSing aﬁ@as?&ieto@ B& such
a pol yhi'sti di ne sequence,
cqnamn@ﬁ, (3blﬂ5tm§90fk§tf¢rd¥a°@é‘!’lé 2 I@ﬁhqﬁﬂeﬁeﬁb%w% mcludlng a therapeutic
r;;ggﬂx?ﬂt% \GEhQY, instr@BiondBPY¥hgl Ay bEpAEt ideARESEN (2) or any
I onal dorai ns or subsequences either have little
casppogition pffaay suchsompeneas eRd/grigstragtionhfor PRET3IHE BRY gRpaigustspgem or
e EHt dribedhe o (G HRTRUGE: HRYdiRORM 28Rt Bﬁoséu%h component or
proceSS|n steps such as by treatment with a protease,
cqmppesitisn. ond G papkaging @ptarialyr the |i ke. The invention
| nClidefufoPabaR Y ﬁEs%hﬂﬁveﬁﬁ&pﬁrbﬁHé'EQOIafh@@slelbp%E/tdpgﬁatﬁi
the 1 nvention, 'e. descri bed herein, fused to an
cq%pon@}t,ecggpp@snm@, gk k1t cigsqﬁ@ﬁ%ﬁaoyg'@dﬁ@re(n for élga,%qtﬂtlce of any method or
as‘g£§y &kalbkd Kéa‘@lh &mnd/oPfor tHe%gémBy epaRhR @ Mpofkinh @bABDsition, or kit to
hi'nge, CH2 domai n and domai n, and nucl eoti de
P@@@G@%WY@HWHM%&G%UW letgél-on protein. Fc is the
por t Qi Moligicaldhi, ROANMES mrrslls@ﬁse f o r binding to
anti'body receptors on cells and t q component of
c onphsrroftpeptis o5 te finysnting myy de eresat eﬁwrttqﬁ ailarses RelypRpHge

seﬁu&lcg leGg. §Fdsﬁl>ﬁ pfIt&in, W& ddloc@Ss ol BIRVU@ESA 6 ABYf 195re domains or
t'herapeutic ru s ‘or_ as _diagnostic tools (see a

subsqgluenceHigr stakiligafrpryor dotectign oan)unfécfg(gg)f the polypeRtifis] A golypeptlde
pl;rﬁﬁa%]s%bs%ﬁn%ﬁce by BIN@EE 8!, an &bitofd tagtla FLAPRS)a foRM&Bline

Res 59: 496 The invention also i ncl udes fusion
sqapenceiafES Ty riph o8 awg)ﬂs?r AefeSHiomBHTiration supseguenag @infago Known in the
art, %@s@ ati&ln@rﬁtl @A&&M&' d? stRL RS eitliREEN e Bilc RHARBTR L5 act1v1ty of the

al bum n &1 , .as described, for exanple, in US. Pat.

Ppeptidef dhedmntion ar $AdF érmqvq%bsswtﬁéfﬁ@esgs @ﬁ%ﬁ%ﬁens ech as by
trgéﬁﬁérﬁravﬂﬁ'h%}(ﬁéa@e incRioh @f &, B fikd usi on protei ns may

exhi bit increasedpol ypeptide serumhalf-life and/or

f uncthedwrgntiqninglpdes fusipniprqteipecomprzng & BRSPS tthefavention, e.g., as

d&Blited BBefl fu¥ed tb ag fEeaseshiPels xaﬁﬂhmﬁe%qr@@@leﬁtto@mahnzwe " or
or increasing bioavail abili . _increased

fragpaens panpleiRes 9 myn@éllwe@H? dgganbpw domaing, ag%wc&oﬁde sequences

el 38R RRYH FilsfonPrdt€if . FoA the @brtibh 6f tROANBEBL fefRBsiBIE fdrBhding to
i nvention have_an jnherent ability to transdugg acr oss

at Py AceEPoEoricn ey thi gl pgompenent ﬁ@ogﬁﬁ@i}’t"*}% Thesp gtsiop peoteins and

th‘é’ir"eﬂdoﬁl gﬁhéﬁe ackdiEard MM L Iﬁﬂpt%'ht@ﬁ&fnﬁfoe thfapMitid @fugh 6F astdt@nostic
use of he pO ﬁpe tides e invention to %ﬁhance

tookdseg @lse. exferhaliinFidey eorl. (P4 ddmaupel 6Py 4 b3y Stieptel, K. ef

lnpb%)@aﬁcer RR&59. meroyDNTRMUAFABEN Q§0QH<EIQ&§ ﬁfs% pkdiéind\Sofhprising a
ment or subfragnment of the pepti des 0

p@lﬁ@pn%m”ﬁlﬁ wyentien, Sirchivcs AltHEILBelECYe p aro 1iman serym alpymin

}‘Ps/h)% TR BE6d & ex SO if U0 mnm 50076 969 fah @ BRIt 8e RGhdABes
about 5 am no acids in F'I about am no

erse@fhas the fusiarpgetein. Bieds a%dsa“ilsma Swa P&E?la%ln?yne@g?ﬂ{g%eased
e.g. about 20 am no acids |n25ength of
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about 25 am no acids in length, of about 30 am no

acids in length, such as 35 amno acids in |ength, of
wahost11863- 50 anmino acids in | ength, of about PED/US2(06/016983

amno acids in length, such as 75 amno acids in

length, e.g. 100 - 125 amino acids in length. Any

pol ypepti de of the invention may al so conpri se one or

pdwesnm%m IREE 1 FEh o %ﬁicgona-lrﬁ%zmglf—fllfee ﬂedﬁé@d %Qly?&itiqe ﬁﬁ?]éenmty,
gl ycosyl ated ami no acid

mar@ilssd P‘%W%F‘?Fe%%@ts lhPHBcEsng bl%ﬁalhé@tw gtipgeased AYCsc, and

ar8 §iud maﬁb@h&}‘dl Gé’ﬂr@ﬁl@f&cﬁmﬂlﬂ%r #fclageut®@@Ar@Rl No aci d
conjugate to a noi ety, or an am ng acid

conjil %ftt'éedpocbﬂ’eatfﬁ%?fgtéwnﬁe@é’ﬂ b%tap mhergniAGHin to trppgtuce across

cemmsﬁ&ﬁsra@‘s aH@&i’fefct tﬁ&aﬁbﬁh@ findfdndl 511tHiE)6el%eTl%iM@éﬁh@19§1@ﬂé§)re
iI.ncreasi ng pol ypepti de serum

PrH‘é‘F‘?S fPr. tfl%usgr?é lha rpolwawélfi?saf &he inyentjon tg ephgnge. the gl permpppability or

tra[n@&iiéﬂiﬂﬁﬁ oPAlyYRRPhbEeIA The HRAIHh tfﬂhhel( dvilRATHERS RGBS any fragment
ptide stora e stabilit i ncreasin

or@%y%gaev% theRofypertides ofithecipyead ?Ih‘@ etﬂw@ceevls@s@ penma%tslty of any other

mateéul, SuchFFa8memslb:f s'u@ﬁlagnfeﬁfs bEMAPPAbBut Cihé ANfliRtch SR tlabout 10
or posttranslatlonally during recombi nant produétion

ampigo geids inglengthyigh 83 Ypagdgq a5t ShIeBath, Q.G ERin Soigh p fepagth, of

ab%ﬁMSQt%ﬁlhdJa[hdsnn RBSHRY bt S@Arhifid a Qs ﬂ%@lg&l s%@h BY35 amino acids in
ynt heti c_means. The term "con

lepb o O BT §ine 8 g3 IATE o bRt g 89 o eidpdepefiaieh as

7PMiNPLRs 16l Rngth] Sg. 1100 ©MBeRshihOadididh CAL®. & het er ogeneous
(in the sense of conposite) nolecule forned by the

cov A melyaeRtide AR Vo ABY glso RYIRRIISH BRS45 &S !aeélﬁeﬁ arpife acid.

The@IfiddQikacRlBayHe, SBY £eReRyRH ¥RRBhEES m;eété@asmmar R4d, a
tern1 ‘coval e atta hnent" neans that the pept i de
TRy 3i¢er HHB%%% PW@ oo Wi, a pjoginydptedgping awi@magnmo acid

coﬁjﬁ‘gﬂk(ﬁfdtd Ipid @bl@?dortaﬁ aRiR a@fd@bﬁ]ﬁéatedQB albgthidd&@ivatizin agent The
ently joined to one another throu%w

i ndirectl ova
PrFsaPC@r P?’ﬂj ABIIE AFdbPanRs v prageous i forfxamplpy ﬁ)d@@easmg
e, se@m Halfﬂif@gﬂ/di’fﬂineﬁdhapﬁz v heF1iRs (b) Riaeéies N peptide
con% &'é Pﬁgy t|de i S soI 1e at eIevan%
anfigericlty, (Chinpreasig P&Iﬁﬂa storagp gability, ox ()dpgrepsing bjogvailability, e.g.
1nﬁbaéﬁngl|1ngU cal Athinb bél&(s pdt€ MhodiSied) |f&QQamlﬁé$ %U@x‘aﬁs‘latiéflally or post-
coq%gg %F olygﬁgﬁldes of the |qvent|on i.nc
Pl @f B8 HP B PEGY PR SRE pid vb%ipﬁlmé)éaﬂomwt?& S motifs
durii@Bxpe@Eibal gﬁhﬁﬁnaﬁhwgpbﬂ f@lifidiBy sh@ndireskahd refer to

t he oI ide part of the conjugated pol ypepti de. The
ter ﬁtﬁgffai%tsg Fi r?P&P%@@W LA AT AT
polipbgiddt)gs intealed t6 indRpR AIhetetyeon (HOHE beﬁiga deoﬁBosrce) molecule

rou of t pol ypepti de, Preferred
fowgﬁ)ef%escox% et cblaﬁwg B Qo pabReRider ﬁﬁ% PReSig Jue or more
nofPoBgePtias mofetigaThéeing tdoslent hﬁ&ﬁﬁbﬂt" itnéalﬁ l‘ﬂ{ﬂ)% B%pepﬂﬂe and the
particul ar poly

(0] nic derivatizing. .a nts
P RaEH e QiR R TENY e blepdy Jpined torpae ghadisref glagiare indirectly
covdlaitlytibifed 1o Bn&ﬁomﬁﬁtﬁfduglearmﬁteﬁfeﬁmg sholdtyresbitRs,tshéh as a bridge,
ol y tide through an_att ment, group of the
spgc&f 9g€rgiag%@me§)g& jetigg. B‘;e‘%erzﬂﬁpé a GofHessted pp ypeptlde is soluble at relevant
con@ntrmhymwohaieomwewme mi‘pl:lﬁbl@gﬁcaﬂ)ﬂhﬁlﬂﬁkh BIbI6sA Eﬁa(rﬁales of

tac to eptide i s express
coRyERg RDERin e BV TRD MG BT HeS A BFOy St e ggptides
The @ermh'QOIpednyLma b6lgpeptideinitgHoiusd to!fefs td the pHIpdPLiESHIM of the
inve n sh be a reference to one or nore
COWBﬁﬁ%%F§@ ‘fde moi eti es attached to the pol ypepti de.
The term "polyner nol ecule” is defined as a nol ecul e
formed by coval ent |inkage &l
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two or nore nononers, wherein none of the nononers is

an am no acid residue. The term "polyner" may be used
wonvwriavsangeably with the term "pol yner nol ecubPet/usiine/016983

term"sugar noiety" is intended to indicate a

car b yaimahen-paiyeptideanaitty 'ais vahded toinrean b wwleoule ithat isicepable of

gl ycosyl ation, such as or, O osyl ati on .
comEgE D Sy B EromB of ey eL S L xR e PR polypepide
miaBEsGhduds bf?nﬁf‘ﬁﬁoﬁ&l&osﬁgﬂ HoibtRS, [HEShi B Pouils Wriofnic N

I's asparagi ne and i's either serine, threonine or
deviystizingragenty irepetiaulsr polymei meleayles ph&ue@mnm@tles dhdillhsgmderstood that

BRSS9 S REDR TR aoup or v
pdlfp%bﬁ’déeExc-EBﬁVKe% e n@hﬁe@ﬁ}fﬂﬁﬁfoly@éﬁid? moleSied, Rich sl ?ﬁyﬁl@‘

i'ndicate an am no acid residue group capable 0

mobﬁl{idi(ﬁ)n@ﬁaﬁhﬁdtth dle ipelypepdide is ﬁ&meﬁ@]dl wdieaind; eversrsfersnge oy pon-

pﬁfp&%&l,{ %1&2 e%‘iﬁ h% B! &%%tﬁ%(?r [Wl'sf\sséc} in Jgé pljle%n‘élj ihY&tion shall

bd drefefendd XV @ﬂﬂhbl@ﬁlah poltyeptide moidtiss attechtdie thﬂ'poﬂ‘g@eptlﬂed
resi dues constituting an N-g ycos Ia ion site

t he BeduaneeyrenadeaileCs dgha 5 molecd eé?fgﬁe %éagg lipkage of
tvxé)ledsf HEmEAGRE Wﬁl Rl f3fe ofithd ﬁorﬁ‘)ﬁf?:?sr@% D& Rdd @sfﬁﬁ@ﬂﬁ term

er Serine, reonlne or cysteine, preferably
"o enemayr bddsecémtwqhengeaiﬂydwnbﬂie toyme'pelymbt moledwledoni ne) .

Al th h th d ft t
&1 t ofheSormBtisn @O Rh " Shimentei o s corbitufy Ml GHE Apish oy
vz%Jﬁﬂ 9l gl%@@ﬂtl@ﬁ Is@¢h as%J ehoalRSMIRA! tAIP'*ngl%os?ﬁtlon site" has the

i eved Unl éss the other am™no "aci d resi dues of

sehjueyicy NI HC) wirerein Kas any apriesasit reSId\tmsmt pigline, Nvlh@malﬁﬁée and

T OR v  TE O
thtddhine. }ﬁmmglg&%yﬁtmﬁﬁﬂedé&lﬁlmﬁd SHAgupdf Bbdrine bMbrdonine residue.

grou e non-pol ypeptide noiety" as used in
conrdetiéro atigchment| raipa siigerled o indigaitan sy eidiresidun @aweapable

ol B S5 2P ST s B s e

mbRSl dues constituting an Nglycosylation site is/are to
be altered in such a manner that either.a functiona
N gl K ésxiroighigosylatign,ithe tere ra&%@g@at gUOMPO 5t e B3 Hpcogysntjonal
Wﬁgﬁ’q&ﬁ&ﬁ thE &Y %gidfrésﬁi%ss&hgiuﬁﬁl%ldﬁ W?%co@ﬁatﬁ)n sHE G’IilthQH@iequence
COSyT ation site 1s retalne e amno acid
NeX QB Goehden & is byy Snibsidid wsitwegxeeps puohmﬁe ere@p@mggm\mdoﬂﬂ/c is

| ready constitutes an N- on_s
cifct s chipelon v aud Bistr b Pne b Rpbass aan gt p ey
thrdoint P AG&Sugh te a‘é‘ araghi redidbe 0Pl Negiyco@ﬂhﬁlﬁ 56 isdhd (ﬁfé't@ﬂﬁlch the
I ntroduction” an amno acid residue) is primari

sugat e oieiyds attachnéalmlsgjﬁsctqsylmqnmcb attaghment rapnplrhy aghipyed umthss the

d f i d
oBELhERh H%?fgléer%{of@ﬁ%fﬁwé’ﬁyq%"&.Slt?%%rﬁ’éﬁsgnisré"ﬁ%f%%‘ég e
pél?ﬁépﬂ&@mm@@ﬁis 4 QighR méi d?fhe ConjBatiordis td ermNieetd b&m-glglcosylatlon
acid resid renova an_am no acid residue)

therterpelpming Eiiresidse @ombrlsnwﬁ aHapB et IR Aot the nanwlﬁﬁp% moety"
as‘;jl %sg(? glucg) e%f" fon Wil &/‘ﬁl Q% a“c%ﬁ'?&f‘?ﬂje ag‘grﬁ e%?hgstﬁ&%\%l\nc tat#f(g}l{}t%o%leﬂlde of the

S O nean
invbRh iid tulbb Qﬂders@cfodtah en& twa e al of the amfiodtid résﬁﬂubsacunanmugdm N-

The term "am no acid residue conprising an fhc\]hqe
glyeastilstiositetiviare Hohe-alisied Besyeh djwanner that elther a functlona -glycosylation

site is introduced into the amino acid sequence, removed from said sequence, or a functional N-

glycosylation site is retained in the amino acid sequence (e.g. by substituting 2 serine residue,

22
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noi ety" is intended to indicate that the am no acid
residue is one to which the non-polypeptide noiety
woioms1¢368 t he case of an introduced am no aci #CT/US2006/016983
resi due) or would have bound (in the case of a renoved
wath aieaay tahsntes paregt.an Nagly¢osylabionfsiin otitharthieonine sgpidee and vice
half-l1ife" is used in its normal neaning, i.e. the
Ve5%e at which 50% of the biological activity of the
POl YRRRdrindghtiodud! tzleI aR"i88&Rted" Bmind@cideehidub AidetHudiof86F an
or- the time at which the activity of the polypeptlde
amino Beidgesidue)iepiimarily alltend%d tg aneamHbstitufinaaf e existing awnp@cld residue

fog ghéﬁheglg&frlgmﬁﬁ%s‘f@geg f m%arﬂ 11?5@&1%1& BE %(ﬂ z{HﬂRﬁ{gﬁlAl faﬁlrlHo d’res1due.

t he Thengi "Baaadvet (eVh Wémbv?ﬂdf' alhinf) @md $esﬁﬂﬁé é’feli’ﬂdveld of #m @nmo acid
non- human primate, such as, a, nonkey. Fur { her mor e

residnots ryaarily intepfleddo mepy substittione the sminoragidresidig 9 B@rfeﬁloved for
S 31{)913 m'b Q&H ﬁi%le %gﬁﬂ%f’ﬁﬁ Iﬂéaﬁtdaf:ﬁ& (‘twrffh&ﬁ\él?dg%ﬁ& oPthe amino acid

aneous ernatlve determ m
mﬁﬂﬁ@bﬁﬁmamnmm VIVO half Ilfe "serum hal f-1ife" nay be
determned, i.e at whi ch, 50% of

t
pol yHegermd @mg}ora@@| r%%@ CPIHPrtlSH’é aﬁpﬁqu},gle%trgr%pgh%g? nuspplypeptide
nﬂfae:t}? rli %@n&%’ 10 hdfche Maehe aQﬁfo%lH"r&ﬁhb AbnPho WREN L norh-polypeptlde

e Is often nore sinple than determning t
mloiatycindsriml the caseofian iftedidficed iafngnoanid residuenargriuid vee bdund (in the case
run1 alf-life i, sual Iy a good indication of the
’§WI°Y %qacfcg'ﬁ%‘?‘l‘ gnal in vivo half-life.

A' U eI abn/ Shrtibil fﬁﬁ;zﬁo‘haﬁfﬂﬂféﬂﬁ ﬁk@(ll fn'ljtslnﬁﬁndl ﬁféhluﬂ@ i.e.FheEh@at

hal f-1ife", "circulatin
wbicbéﬁ%mé dte blolqglcaté mvrty @&hm@eptémds stid] rwmﬁm@e body/target organ,

D@L ik b Shich BOLARHE LERL LGS AR, MB: BPAS i3l VHEAGRORRbRonal i

I C acl

vie hMﬂH@nﬁ@tbb ‘dét%nﬁﬁ@itm ef epdtm sl aﬁmiay @ﬁmtals g an@fse, trhtdit, dog or
i nvention. The invention inc¢ludes conpqsitions

mopksy relarably. @ Gmstionalyn give helf-lifeds detesmingfljn eporpgnan primate, such
I

LPRANETRLIGR, Bk (DALY R 8 FRTEELER Rl

h&dfeéloidﬁ’ﬁnismlf&d tremataionslybr subtmtmexmsllybl nation f or nat s

el sewhere in . the specificati an 0si t "
o oIS ARt Bcdehali R PR ARl S may be
d%}&lrrMﬁBdCﬂ Skl fhich B@% oPYe BBI&%ﬁ@é’cleﬁféﬁéﬁi 168Dl RAGS
g., sonication, vortexing, and the like), which can
bwbdsiredne pricretal ba:mg)cleaarecﬂ Eewmusatroatoés:mrm half-bfsonbftanandrosimipls than

t he .net hods descri be The invention

AP E R0 SRR Erande S e it SR aft e e povally o
gS’d’lﬁndlEatl%H ¥ @b nfa@ﬁtuﬁ@ b/ kG RA k] HeShat life h@ltdrr[h‘tﬁ%li te@fls to serum
The cl eavi ng nprlse mechani cal, chem cal, or

helﬁhiﬁrmlmde "pliasm/ hfe afidrcnlangdiaifliel 'serup] leayange’s fiplgsma clearance”
?fﬁ&g LS ehagﬁ vage with a restriction endonucl ease, an
STanG %Rms Al 'so included in the invention are
C0n'plﬁlﬂ‘hhbl@&ﬁie@mﬁﬂw@tﬁ@ﬁsbymtdﬁérﬁﬁlesS comorl sing
i ncubating one or nore of the fragmente

pol yHsdnestionaeludss nugleic peidscand polimcipoRds ﬂw eare glypeptides of
itfe! iR RRMGH T{P 4 i G0k glgﬁﬁ%%ohpgﬁﬂ)ﬁg g biﬁ ?stﬁﬁ% BR&Sr%Sore of any of
and a nucleic aci ase s re

tieqiasdlédtides of tﬂfeﬁﬁveﬁhdﬁﬁs&lﬂﬂbﬁeﬁtﬁtﬁoﬁmndlnmatlaarse, afndﬁ\IAmmr adINAse

t he reconbi nati on formats not bove
(i a8 igsriprragddn eertpi of e rpr tl@bﬁa

c&ﬂf)ééﬁ%ﬁsaﬁgducgcf by fragmenting or shearing one or more polynucleotldes of the invention

leic.. .
elg 1 specification); and

by mechanical means (e.g., sonication, vortexing, and the like), which can also be used to
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an RNA-directed DNApol ynerase (e.g., a "reverse
transcri ptase"); the polynerase can be, e.g., a

woOhersnmosicabl e DNA pol ynerase (e.g., VENT, TAQ POT/USh®6/016983

like). Simlarly, conpositions conprising sets of

- provide sibstcdtesddi rd@mburmtlmempbﬂdeth@istdescnbeddletdna Theimgention also

nucl ei ¢ ac ds of, t ventl n are usef .
PSRt PEghel By ATk e o of b e Bmylpetides of the
1n'v5}¥i%ﬂ 71 'Elea\‘;lﬁ’g mBPENGHsEMEGanibdl EdemIch RSB R RMic RRRAE8Md the
or oli'gonucl eotide synthesized mxtufes are referred
ertzpmaic dleasiggenmysdmpiss] cliavaga ovitll agestrictiombrslonuplesst, AoRNASS or 2
ovi des an isolated or reconbi nant nucleic acid
r’%@ ®di ng a pol ypeptide produced by mutating or
I eCoN MchBedah tHee@hticiNEe AAMpPoEtGs@eiduekd tfa ;irdSUéss comprising
i nvention. Pol ynucl eoti des, oligonucl eotides, and
inqukefing enezs more o Akgrieagmented pelymiciepiiden pf the nyerriop d Lthe presence of

1i Jn%l@l%t%% F ﬁ ﬁ%ﬂ@({lﬁoﬂﬁgh pg.osg e@(gsﬁapggﬁl{f@gé am@?&ﬁ%g’h%gﬂiﬁg

nown syn ragnent s
ro3ilChut caohﬁ)@mﬁasﬁﬁns&r ©canitsdhationl uﬁ»tuhrﬁ f@*yﬁmm efthz edombingtion formats
j oi ne e.g yen ymatic or c cal |igat
noied #howe The pudleis BEIRE i De en g@?aaﬁﬁ%ww&gﬁse or
t
RS g,mtﬂﬁ?“* 1O o So il R PAHERLa be e

adfermdselblerDMAnpolymeraﬂar(e geVENEpEA@dJrﬁyc likkermi cal synt hesis
usi ssi cal S m di.t
dos CiEy imaRts SReiBReTE o naniedgBTionshondng e than
okelukRlcSicR? oS Rvertidn aRlusdfilitis ?@bﬁ@ﬂatﬂﬁ%ﬁlﬁs&r@@ﬂa@ére a feature of the
Matthes et al. (1984) EMBO J 3:801-05, e.g., as is
invgnsion o yompm@tcwb@e ﬁﬁgram@nﬁleaardd oy pligeardleptide symdgsized mixtures

o th am dite nethod,
arglréioag%g ?%fg%%%‘fg%d ﬁ?c cl %{ ?1639 zed, e.g., in an
aut ormtihvenfIVAlRYISHES b Bblated UF ek dneishaneaeRad R4l enkddiat £d
and cloned into appropriate vectors. In addition

pelupepidd ppd ecabwlnwémrggrﬂy &capbingg at:’a?ﬁt pee Robielaqtisle @bthe dpvention.

fro
Ope [%) clgtgt dnﬁ&l?otf?ifes %%mfe d (%%Hﬁ ﬁ? 8% t%lg Hﬁ%ﬁ@ﬁ can be
piepdred sy stﬁdﬁ]ﬂdls@l[d-phasepﬁﬁh@dﬂ%c@lhdg aﬂ{nloim dymis:tic arethods. Typically,

d d f f
U R I R TAE A T S
oBEhRSIAN Ao BB Gl PR ) ?‘gf%ﬁ“
espetighpalystosited esntofoustsequenceeFriesampla yhealokmudleot s @idned

o SBHIER g ABHE! B0 GEEeRe B Heme B RDE gy g i
plﬁ(%ﬁlﬂfraﬁﬁl‘dﬁe DEHSPRSQ b B}D R, BRAcAIE SIBL 1985 Tetistiet@n Letters 22:1859-
6?; %gnucl eoti de probes 't hat can hybri di ze to or

mmmﬁeqﬁubgdrhwﬂ@thﬁﬁi deb (IRHEAVBAJGHY 1 GASe.g., as is typically

PR O o LIRS e bERs RP-URRRIASReoq,
oN@hhcléotiavdurd §mthbesd, @% falah hhtomﬁltld]b\NA@yrtthesiSbt?ﬁunﬁed annealed,

techni ques are described in, Berger and Ki mel ,
llgali¢chédtcl§>n1\¢blFl@@QPf9Pr1?¢9Yﬁ@F0ﬁg Technl ques, Met hods in

Enz VoI
Iﬁg‘?}dczmglé § SSgrgtgﬁl;' 1@%@2{1 n‘@%@@ can %CCB“Q/K?%&S?S“Z&% any of a variety
oﬂ\dﬂn@@ﬂdlaﬂso@b&muﬂgas @pelncabrebkﬂiowg;es [\ﬂtnuadimedﬁmalrﬂ ) Enﬂ hanyrothers.

S BB REES 5 SR EON eler To0 597 83y O sources, ..

C&%kﬁ%@ﬁde?ﬂ?&s% \‘jfve%rz &@L}ﬁ@%rﬁﬂwt@&lﬁl&%@% Inc/\Bai¥more Md.); Global

cl ence,
Peptide Services (Ft. Collin Colo.), and many others.
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(" Ausubel "). Sone pol ynucl eoti des of the invention can
be obtained by altering a naturally occurring
weemsanes3 e.g., by nutagenesis, recursive seqRremas2006/016983
reconbi nation (e.g., shuffling), or oligonucleotide
I ec dbdviaingtolynncledtesdf tierincas@smaysalsrbembiayned by smtentgsDNA

LT e b S B R S o
re@fnrsi%’ BERE FocofBinstRR HetiRad ukig B@goﬁu&&k@é broB&tRdt Ban KyBEdize to

pol ynucl eoti des of the invention include

oxpiiﬂlynmplhﬁz ooliytesteotifestwhisheoense @ﬁs)mbm@ptdbsardfﬁaagm@nts of those

T TR S

sKiln 8 thé ¥ ISueki té@lmit?!l@ﬁre ddscriitRa $d, e g, Bblg@@[ﬂﬁ Ke@nd], Gufde $o Molecular
the se ences defi ned herein. i ng sequence refers

Cloging Toemigves Mediorlelia Brauednted léae‘kf@fi Facss Ipar Yandieaer Calif.
("%gﬂl leg i ga %r&oﬁfﬁgﬁ’ igg\)l\/;}{nua%: ﬁgﬂé[t(ailgc e%rcg§l{11?%gqf%h3@{1 {f’lgflaﬂlal Third

Ehlﬁom I@old&)rﬁg r}mmf PRIACHId Spiing Hﬁbcﬁrme (%aniﬂi%k”ﬁamﬂ FM. Ausubel et
etig

, d
o B S e, Ui ¥ v
( %u%ﬂef’) Ko ﬁgﬁlﬂuclé%ﬂﬁjes o the lnﬂfgﬁtﬁ)n%%ﬁ Wnedqg'&ltgﬁlg Nturally

COIng stra e non- COIng ant |

. ozonigaepab@l ¢/g., bz,tmﬂagénesi’shmcmmﬂvaysuquetne@telcotelsmaﬁont(mg, shuffling), or

i.nve n_incj.ude t coding s enc en e
olighgaeotn e bibstion: 1 St iy ek BV epfes Rl AHRE R 116G or
thbdeh oﬁélﬁluﬂéotﬂl@ kR oAfHAtidnANMod§ Qﬁdewlb§&ﬂlliﬁéh‘éﬁz%ncé5s%lt§@hér&n

encode, e, a fusion protein, a pre-protein,

pre p‘hsodepﬂdleé mnorg detaiber¢inidbe pc(lynupl):oudns @fdh@nwmtlp@ tnclyde h

p V%‘ﬁ%ﬁ&iﬁs %%ag%r?%u(g §/ptﬁqt1§1 tﬁ Sl(l\lle%gon pﬁlg?%c?eaoﬁlfle sequences

cENgsletidnitang tothest PEIORIRIORIH sequené‘e@ Winfl belginupleotidds elia} hyb®idize under at
term nator elenent, or 5 and/or 3' untransl ated

lepsh girigeent eandiions tpdhe ssqueases detingd fereisr A cofng-ssayenep refers to a

PAHHENEE ik Sy LR £ e ol SF o

sdlcisp(ﬂyﬂeﬁ[ﬁdﬁ Dhoogdyusclgaites of fied iymncbremtby btein tigf fotnhef RNA or in the form

nv ntlon can al so_be found in conbinati
ok R i TR I A R P BNAGHS LoV o rith. Theingymceotids
m'ay fé HebR%hiel Iafesd?%@ SRR, Rd 1?3{1%1{:; @tfa%dedo Uefnft%rﬂ?e codin ing s strand or

juvant's, excipie and t as are known
thb Ino:s-eodmﬁg (santdsemsa, yors;bdeméntaryb strhmi dhd polymblymdck efthé weention include

th af B Bl £ he Tiefion S TosfoDsg) gmbingien wit
oxf'eQQ mdFOLditthaA, co(ﬁﬁg seq@éncé@écﬁas ha&Rsde, dBCa ﬂiéfoln%%télﬁi & pre-protein, a
fragnents of pol %h;m eotides of thé rnvention

pﬂqyrbrpr@temeormhﬂiéqe gmcqmtswmm@éh nomMgtsp@wsces,du@ll as introns,

ot| e se bed herein an
ool b ehed HOERE G AR Bl Bt P IR
pRMOREY, 4 teRBin@or EGthHRQBY' a@l@/&r Viunfidhelated Yepitin offect @SRF b)@ﬁ@smn of
herein. The polynucleotldes of . the invention have

thg spdieg spqumogBeassujtable Fogt andios i) & a veeleh Aell Arliast env1r0nment in which

on) of the polypeptides of

h?C&ﬂm%&g&%coﬁa$§wmﬁgﬁﬁﬁiﬁirough expression of a

pl asrolydhuelkgtidessf tbenm\/f&mblocan@dmrbe feunt th @mdagtienwzh typical

encodi ng t he pol ypep r, fr gment t hereof; as
cqm&swe@a%fqr@@ latigns ngl %fgt linelg N the prgivRee of carrigis tuffers,
cﬁﬁvah @ﬂeﬁfgs nflfﬂ'fe ) éﬁ‘é@e%%wn ﬁ)sthgs’e %95‘195’1% FGkir iR RS O

e presence’ of conplenentary or partia

Psipneleetidenftagments tygplically canirids at(éasicAboti206 mﬁabafotld@baesa fugh as at least

of a wild-type oligoadenyl ate synt hetase nucl eic
acid), as substrates for 25
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further reactions, e.g., recursive sequence

reconbi nation reactions or nutation reactions to
wonroeduaegsenew and/ or i nmproved variants, and thertTh®2006/016983

Expressi on Vectors, Methods of Manufacturing, Cene
abbeT5ap300READ A, A5 ¥60yd 70 otimore brsepride mmlmdafrdgments of

Pl e A e E ok s By Wil PR B St PRl &
pcﬂgrl Qﬂﬁe' sEfR né@%s&i@e@ﬁ&gﬂ&ﬁ%r Bicoé ArBimb akle @éq'u@tfées havmg at least

esi s u3|ng sol i d-phase techni ques (see, e.g.
otﬁtoéwbmrmomttlea bf po(lsmgﬁﬁi)es Sithé mvernhatséescrelpd IhQFGmSy nt hesi s,

F Mersifi )
D 05 D B 5 SRR e Sl i i i P spombinant
p]fé@licfh@ﬁ (TRd ekﬁéﬁﬁnﬂiﬂl\@olﬁ@ﬁﬂ@é (ﬁlﬂlﬁésanntlblytypidhlmiohgtﬂexpre331on of

Aut omat ed synthesis may be achi eved, for exanp
a glgmg e;quﬂsm@ere@r@@y@nma sequange pspdingfhe Bglmqpééq czréragment

th%’iggf flsnts?ra g af ?)éhgﬁ e%jéétgha Sclglz #)é)}lstj%agl?r&r e% ﬂg]’ég ?d_’iHaﬁts, 8

dexmeid @obes tﬂ@sl&ﬁptwaﬁcﬁe&f B@ﬂpl@ﬁentalnﬁm paetlally camﬂélhﬁﬁarg eutleic acids
separately and conbi ned us%CP ﬂchem cal
B

(ipslestinedfer deigction elgii- w 915@ alg swhemsa@véw S sutspaes for

fd%!h&erée{?:%# V@gyrect?‘ryiggs Q&E’bl ¥n REcRInS 6f Iﬁﬁitaﬁcfnqg&cﬁf)‘ﬂ/s to
nunber hpanles spec Ize i n production o

pipdicg pepbidlesimpiyad vanannsr,mnﬂ the hlwl ypepti des of the

i nvention be pr.oducgd expressi codi ng nucleic
aci %@%ﬂé&%ﬁe@%ﬁ%&%“@ﬁé—gﬂ—% descri bed
bel qwcolYbhiae %t}fo% foP fn%gﬁt‘ﬁigrbﬂd lsbﬁtlﬁé)}kdlﬁﬁﬁﬂideg 86th®fnvéi®n are

i nvention are al so i ncluded One such net hod corrprl Ses
d¢sprtitred deneinnlp dddition to rpespblireant poerlutione e ipalypepyidesundyeieproduced by

O55) Bl UL BR BE 3 BB S SEEI T S s

P&IY BRffds ! ewm%etnwhlawsﬁma&@hd Mérfiﬁc’:ld ¢, L{MGBLEAM&;MBOC
to express the pol ypepti de, and isol atin

sH0149pM @4» B@ﬂﬂ@ BB bg BTORITOE AU (ebmifes e awamation.

a [ f
A@%{nagg sybn hets S mrﬁg% ?&h‘%e(V?r éf%s ?;ﬁ@l% gfﬁ@ %ﬁé‘lﬁ) grlf'}(g LtrkﬁelgéﬁA Peptide
Safthdsizer (B&k&l@méﬂ Hestdr ity Qallif. )Zmdccofdhﬁcawntﬂ the msaunudns movided by
I ntroduced_into such cells del i very nethod

as

the snappaciArer. ot gxamales sub $eﬂeqn9@.m?g be éhf‘gmcalllyrsyrébfﬂzs%separéﬁkv and
R e T

Alteratively, sl heqaencas macendodenaftoneaymesberard cvrepamns Whlch specialize

Sl 2, OB SR et o, - O B MRS BB KO e

FlefcRidt Masovam 48 8P aRELs@Ed bel
b e%bl gdgh%ﬁslteandaﬁd reconbfgggwpé}%m tgchnolsogl ese o

and Mstbb@tfomoctmmgmowemxd@mf therinyentiorpgre alsGinghded. One such

ﬁfxla géﬁpgg%{}g‘gﬁuswg gnft(()e %ﬁ%}ﬂ%&tlérfe gft ceusawépa?iﬁ Ia%}%i ¢ gt(ljle bnventlon which

15509E1€§\te¢3d111ﬁ<@ﬁ tosa rebulith§ sequeite lefféctiveto prodiid®the efdoled pdlE¥ptide,
be renmoved fromthe manmal and the nucleic acid

cefuingthsicells i & ewltwe medivie duexgrpssthe Delvirspiide; and lﬁféatmg the polypeptide

opul a ' f k.S i
B 4 e O B B P LSO e
uptei&ytife ce (trafsfedioh)pind/opiptbsson ofekd molypeptiteris ﬁtilizgd &he nucleic
nucl eic acid of the |nvent|on i's produced using

aqidistintroduceddntp suchigells kyragy ¢lweram&eﬂa>§ﬁé stknoyp i %%d’&?l‘@fm& e.g.
RS AERAERG G ] PEARUOUN COISITLER: i
mey pé pasifarvestes suzh ac o repomisinang expragsion edct, oncﬂmlumg a)]DNAlp@smld

i nvention described herein in
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an amount and formula such that uptake of the vector
and expression of the encoded pol ypeptide wll result;
wadmieniisieeri ng the expression vector into a nannuhmbmmmlams
any introduction/delivery format described herein; and
vécg) cuuansh‘g:cmhés lfJIOW;l rethe adlelhe nusleit hed omventat canrprising mnpcleic acid of
nti on prov

e e R0 Py B pleag AT Rl ot an i OBy THER sphmglpeies and

isbiatiéterhéthats Skt tie laf O%cH 8 Folei€ Bid SiCxpiedion «e%ﬁmayewe
to as "nucleic acids (or polynucleotides) of

infradused ingre poPRktierofsalisod e msaiab apiioderselspicd pails of the mammal (e-g
L}Q)}e{ ?{Iifs llgé}’ be%o%ﬁlf%ﬂqut?xé fn ltbl nglea%fi ?l{e n%hﬁlﬂgigﬁ%géﬂeﬁfbng{a&or

inabdyced ex e mtoltherpm@hlaﬁxm deﬁchaekhs it afibunit sufficierd waahniat uptake and
pol y_peeqt desa(gé tg’S pi[t']gventl on. In addi.tion,

expEsyiA el tapencedsd pebypentide reswlisnes & Rulelnaqibor selar seaisiag a nucleic
F ;

adilbOhENPEEDE isg)?ocjlYlgéa 3ng ¢ ﬁlﬁﬁé&'@ellg Al tg): Rforde Eggap?ﬁs I d of

vaccl nati on, I nmundt her apy, scri
priotudiny espodwplbtlde af the invetion cofprites 1npod1qcmgai1te @tpbpléationfof teﬂlle a

|nvent|on whi ch i ncl udes those .descr -ﬂﬁed abov 2 q?
regoTR bRt EXPFISIPR Kec GRBPHTESHHRY "r“h@f“g‘? t f‘elag‘in“%g scribed herein in
afAfbunt 83 oA f6h Rt (k€ AUBEGRtor BtCdkpRIsiod (ﬁftheeéﬁ%'ﬂéh ?olypepude

a secretion/localization sequence a sequence usefu
Wflbuesvéfo hdniinisterieg the nxmssmrmmr lirit atnnammat by agly intfodnctivgldelivery

Pl G| R A Roletin BRI 51 of RRS et F Buptocuctof

th@@ﬂag}mal a pol ypepti de purification subsequence such as

an epitope tag, .a polyhlstldlne sequence, and t

| i kebhe ipvgntigagrorades éﬁ@b@étor regprabingy BYlgivReigs Rls @&reé & hegein as
poqgrmaf %)t?de%g co%féaﬁfg@/ F[J?I[rgd t% éﬁl@l}%fégéﬁg ﬁﬁ: &)&?ﬁﬁcije%ﬁde% ofttﬁeelnventlon ,
which yimepd palgspiides ofibel 1nbyntiohl el hB Pblymuetdotiddsiof € idientidneare useful in a

i nventiaon. . The inpventjgn al so ro i des vect
Vaeﬁwpﬁr} aRRLiGEioRRAS SHSCHs %W i p bBKGlesbdessre &wﬁ@l m producing
pdg%BSé?nm(ﬁs Qgth% ﬁg&{ho}{ gfﬁ%l&!rilﬁ%ﬂrﬁbﬂ?lﬁ%@{l%eé Eg%? mv?ﬁ?n\(}lar} B incorporated
in&m@remm\@cmrsmgfuﬁongme theragy) m\%pvaeasmatm, azdammunothmpy, as
d 8ﬁ§ g %9 qﬁ nu ;IC acid is operably linked to a

eﬁ?r glspwhefep t ﬂ?ﬂi’é ABse di scussed herein and bel ow.

Fur t 481 FfleSolyniicl @b W iheasRekdn (Whitg indhideHhbRNeRIBYd :%se) may
conposi tions “conprising an excipient or carrier and
empdeeea’@slompretemcoawsmg atd@sipmleydpht;cbreb@rmdegm@ﬁequm(a such as, for

i nv co .'.si.n such
oyffefict R loot G FansiGet Snferiiy b o SR RREeT o

infifoRARAtiéd (@JgS forasl sdrfa@e Xy bEhé pslypephded, h SdquerRy u&#’ul Jor detection
phar maceutical ly pj_{tjgtable excl pient_or carrier. The

andfpy eprificgHonaetdls nqlﬁme {e.g ommimepﬁld@mslrlﬁemdﬁn pubisprgencRosugl as an
BB Sl HAELININ B A TR v

cello opisingone Gaiore offhe bslenlebiides af tjhe afventao$deh oellstmay express
nucl eic acids, where the |ibrary tal ns gt | east 2,
ongror mogesolypeptigles enegdad by th f‘dtolxnéﬁgqtld& thginyealier 20, at

| ea gl
 castheafienh B phEARL ek QhREEaABRE JRISAGHERHdos ofthe

1nnzérm1nmcﬂucmwatomqm3e®mpﬂm yglednod,s, copmidyd phagcg agups, essfragment ofa
nucl eoti.des of t

Vl%;'lisg%ﬁ% :xp?czorf {-Iirlg}? }gggn WFqSSI%VG‘\(}@&@ (51 éf ciesueednhle I’IUCIBIC a01d 1S

operably linked to a promoter, including those discussed herein and below. Furthermore, in

N,

another aspect, the invention provides compositions comprising an excipient or carrier and at
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conprising such pol ynucl eoti des, may be enpl oyed for

t herapeutic or prophylactic uses in conbination with a
weudecahdszcarri er, such as a pharmaceutical caPCTAIS2006/016983

Such conpositions conprise a therapeutically and/or
lepst ophgtlaay bi e bdlynueledtides of/lhe mlmmlnn mfvedidre celsymchosicionprising

a gh rnac$ $ aII acce ﬁ carrle or exci pi en B
sug apclgie gads pugh cgip %*%E’P "éf F“E?B%%a cqgaposifigns, gjid the excipient or
ce{méprﬁa?q)eta%harﬁﬁ&duﬂ&lly BetiehtahI8 Bxchfdrt Bfcani@ Xt r 0Se, water,

gl ycerol, ethanol, and conbinations thereof. The

f or rieanveationstieinalidssicampobigonswdepBsingitivion mstemcleisracids of the

Met hods erin eLCc_ac
i EOR 3 £ Rbm BT ALTF R Brbpie i plShyP B P ERh B con
cdnli}ﬂise gl eibiafyl dieccombiagit hadleib k@l Fhaa thelliBEANE @RS atiRash 0] at least 3,
her ei n, |nclud|ng the use of vectors, pronoters and

atrleast,d, at laast 10, af leasha. atleast 2% or atiestId8 opmpigacleis @ﬁ}fisadescrlbed
SR B35 Oy A AUy, A fcsin

librmiesugh i N VI tro anplification net hods i ncludi ng the
pol y rae hain r ctlon(P se chain
rea fm ides gt e Ve %ngg%%n FrPHca s AFRiers
cc'%ﬁlg?ﬁﬁl)g M ﬂé%ﬂmlﬁ&emQFE’é Sell B POR: ({rﬁoc%hylactic uses in

for the production of the honol ogous
combghagive wah admtable ctuhier, suth @ne plowmaneetichbearitr.i SuclBemgmsitions

anb d | Mul | t
ST RSB et
pligth&RuiicAlMRicBRstTe @Rtk HPcipieat. SBdksa cfahﬂ:'ﬂ blsex@%:leﬁ{ inclu@dSbuk is not

Academ c Press Inc. San Diego, Calif
lignitgdrini ssline, buﬁwd@ahnegdix@osen‘g@jnr, glgeerol, e_t_hanglg combiEstions thereof.

T 616{ ulat-lc-)llqlespou(fctJ T@gge)ng e of a@&‘sﬂ}sﬁ‘ 10?1 dl(/lgt%%'s)@éidlgmls?ermg nucleic acids,

p&ieptldes-ahd prbteifsaad wéll ltnoﬁzh iigthe art.199 0) Proc Nat | AC ad
Sci USA 87:1874-1878; Loneli, et al 1989) J din, Che
35: 1épethigas tha deseribg molpculer biplogical @)@bl}lq‘ﬁé méeﬁ%lélerem including the

g bup R ot gy DARrep B R RR T s Sambrook

(1B89)r supgeandetusatiel, sipt Fxxmplene t&Aniyjted-siiFizientato dir&o pérean afiskill
and, Mal ek 9 Bi ot echngl ogy. 13: 563- 564. [ oV
thrpueh, ald‘gtrmn(ié f@ﬁ%%gnqthpdés. Ip %ﬂmﬁbﬁ: PelyReass shyin reg?%oa @@R) the
B
11%"5@%%%%&191? gjpdl{gv(ye\géthe '%{bﬁg%g aﬁkllfgﬁ%&‘%ﬂg. ﬁlgr ng? é)glymerase mediated
tephmadues ©. gad‘%@z’dye £0ar the prasluction of the Homologhe nucleit acids of the

inb AT i LR st e a0 KustoR of g, SR U ig . 1987)

U%Pe&rlﬁé achg3 O0B POR Mrstobdls: Wi dilided Me@lﬁjld@ﬁlﬁl Aﬂpﬁﬁatlons ﬁInms etal,, eds.)
essent i afly an RNA can be converted into

do
AeademiscRaes DNAS@LDIP% Calify 3PIG)& Jumis"gtAroheing %Ie@l@rlS@m(O(del%O)

R Py bl R ARt SR AP BAFRSE Nan

AeddIScSUPAB6:1178- H&mmiateﬂhetlatz$I990ﬁ¥rb<SNataA6HdrS@EUSM87 1874-1878,
expression systens, such as viral-based

LR eSSl Qo SySLenE, such ag viral -based systene. IR o
L, LT ) MLt 5098108 \AERUSDARd oA ARAL 6o
enovrt r us trdnscrlptlon/ ransl ation
Barﬁnglalr ebal.qoI)) Stiedy: 1d7-12hend Sdscrknmaﬁ and alek (995 Y Biptacinology

| eader sequence. lnsertjion in a essentl al. El .or E
1 é@r%ﬁ Igprqved mpthody Ofﬁ[QHBI&é“ Yilfe amplatiod puglely pei e drspried in

Wﬁﬁ’a@@@‘éfa? ofs. 8 pI(I@ $S1B 93@}1&@1103/&1‘91{?& Opgl‘ﬂlgl{f%.ﬂ% &Yg%%bl@f& acids by

I'n 1nfetted ost tells gan an Proc
PRt stnmarizediin ClivAg 8al A6EBH Biemk)3691684-a8tHartdi ﬂmrmeferences therein, in
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transcription enhancers, such as the rous sarcoma

virus (RSV) enhancer, are used to increase expression
wonowsanyaaBi an host cells. Host cells, nedia, eROTAS0106/M16983

systens, and_nethods of production include those known

whigh PER oHipHepn AEviie b kilahessn (9 aip gencsties. Remskilbwill approciate that

I NS, (AN : f ' h d
B0 S BRGSO I R
diggstitre PCRrexpaBioq ambseqeenging ushodravdrsedrandripaabe and k99 nerase. See

Re ﬂlés Pr%bl ﬁell | ffer 20:125-62; and Bittner et
Algubel Saspbraokiad Reges fihsUBRzy ol 153: 516- 544) . Speci fic
I N1t Sabr@Aligd &ﬁ?&eﬁs,g%ﬂmﬁér%fb r&bibh ?}’stt%tglé, SRS At Q% s%tems,

a pol ynucl eoti de coding sequence o I nvention
maynel! wilizéd. Epensestvehetermmradabviribhiewed sd greapsssiamrvettos b ostitng sequence

.e.g.,.the ATGinitiation codon and. adjacent sequences.

i ot G o sy BN B oh PR PaconoR gt

prom ettt R0 BT ANRHAILE h&Rsde AL El BfE3 region of the viral
appropri ate expression vector, no additiona

genpmp eeiseltsi i a siable yints aapabdd afiegpressingy polypertidel efithe oemtior in infected

i r | di e n : ture,
B B B8 N RS ER A s BT o,
tranSG PribrechhafeBYRIOR BSthet6ab QirdonAG/irds (RSW) SHlan B 8@kd to increase

control signals including the ATGinitiation codon

eXpiFSHOnyB mspERAlige Bost mils tHnst aelly. anediahexpressien systews apduethods of
. be . ' franeto.ensure .. )
ko A K501 P By R tion o, o
efficiamcyg of éxptassioatandk enanded baudd ihdhisionaf efHanCRHPPEopHAD tdXBe cell
of variqus or and s

i hnrﬁ boLh nat ur al }/nt,hetl C. )
SYRURR b RG iePﬁrgﬂ?C #H- @ghS19Ptidtesplissohl el htifer 20dp5-62 4nd Bittner
et %FE%E?&%&E&HSWE@EQ Ms@@-@@@hat e transfection,

extran nedrated trans ection, electroporation,
genépesifioiaitielionsigpals can i mctficamt trarslatidhelia pdmoeleotide coding

hni g is, L., Dibner, M. and
seifotay MR B e e Rk ndTese NP B B, B fip AT

initiftion! cBdoH M8 adjBentded@entds, InRadéh Wh&e TBE AR quele, 'ﬁanggition codon
many references are avail able for the cul'ture an

angh PRFIQER SesHenses ara ingerted|inte the iaprrbpridkenayprestidnsveotbr, no additional
. i al | ant. ani mal .(especi al | nmal | an),. and
o5 B P A P55 ) Gl TR e

(e.pNSmBrEgRbteinabling sHaténke), @S poeion tRgedfie mBEHRY, dxdSRds nucleic acid
Culture of Aninal Cells, a Manual of Basic Techni que,

trapgeripfipnabgoptrelyfignglp ins{uding she ATiQeipitigBerkcodprimuside profvidednces
' her ej:a:.: DL 7). Mapmal i an Cel |.
P i PP e P EL 0% LA by MR o
the¥atite; indetnBrsogenofid BB} riphioharelemits sndeiniieidiods Tan beddfvhiious
edition WH. P,'C!:re%iernam and Conpany; and Ricciardelli et
origys, P‘%@é@‘fﬂlﬁ YPtEYF-Cel | Dev Biol 25: 1016-1024. For
| a : t ] .
oy Dol i G SR L] RORGECA cabl GRtFied By ot
tra@jestiomdDEYdhRextanayedfiteBduassfectiong elebieapodtibi geid of.vaccine gun,
. .Ganmbor g,and Phillips ds.) (1995 l.ant Cel |, Tissue
i S LR it e BRSSO Byl 1956
BadiBNVedods RNI6IBGRH: B\i(%ég?ﬂ)r tBavd 'ei‘xél'sv)ﬁ B%ﬁlvﬁRﬁ{ HethEy Yor k)
i . R

and Plant Mol ecui ar Bi ol ogy (19 D.  Croy (ed.)
Bi 04s Butd many tederenged dretvatlable 10k the culfurd ard prédeBionf h2ny cells,

inch Rt bt e Tt B AGBER) il Bl . s,
e.glYB&hB0bI0 A0site R kndB&b@ ({135:3), alREN R 188BineyRP0%R:) Bafi@B of Animal

Fla. Additional information for cell culture’is found
Cellsya Mpapal b Besic Taghniaue; third pditien, R¥ilgy-d.iss, New York and the references cited
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such as the Life Science Research Cell Culture

Cat al ogue from Sigma-Aldrich, Inc (St Louis, M.)
wO286gnes6k SRCCC') and, e.g., the Plant Cult ur ePCT/US2006/016983 -

Cat al ogue and suppl enent aI so from Sigma-Al drich, Inc
theBin; Doyl and thm)ths((lﬁmhhmﬁﬁm Qell Gldﬂugquﬁ@ntméEecbmqudséohn Wiley

ot SR\ RO SN 1) AEig) 1 ook KOG cgon WH. Freeman

ﬂl?(l‘l(?xgﬂ By; YR RickRRIME dt Bl 11089)a4 Vitro (0B D BRA 28101621 0241 For plant cell
su te or ethanol precipitation, acid extraction,

cidtureand orgenaationnes k. gh Bayme cthr(6993) Blgntpsyand Tissue Culture in Liquid

SR A0t WO EAROHorapRyy: RarTnp o SRR Gpagiops

cé@ 'I%sue 4803k W uRE Flldemédd Bldihds SﬁdrthTBLdthlIﬁﬂlalh 8piitigy Verlag
ydroxyl apatite chr omat og/ggphé Band
wogr

(&dnhmﬁad@@qrayh\y Yo endsfflpnt iglogy élg9§3 );IarR 5 Cieylgd.) Bios
SCIPIS[ %ﬁ%’lﬁﬁ sﬂér}s r(';]xfgr(a,z@ II@@%B;?% g? T%'g%% al?éll%ﬂ]ﬁr@rfa ﬁfeﬁﬁ 1%9{a?are set

fcﬁfhﬁﬁ Atlasng Parks (pdb. JTie HmidBdoR OF Mvdwblélbgibﬂ)\/[edmr(wﬂ%) CRC Press, Boca
npl oyed in the final purlf cation ste &@blln a

Rp@n,tlﬂ@ Additignal frderaafion fogcellaylyrg 1s fqundp p stommermai [iterature
I
siki'a Itthé ¢at ”Scc,’i@nég‘ﬁeglﬁﬁcﬁ @€y l‘tﬁjfe Cat %ﬁ\@frbrﬁ Sfcgl;%a&lr(dflwghg %c (St Louis,

i ncl udi ng, e. ose set ort I'n San
MBI )48 gas- hSRGﬁCb)fana’recg ;cdhaRlant Aukiere Gl lonessl, supmenent also from

BoI I t_al 1996 Rr ot ei hods, 2.sur.nd Edition
é@gﬂg’s@c( \ﬁéﬂ‘@@e&@@&)%) The Protein

Pr Ot I eBtideR BERE ﬁll@eﬂﬂéff@ﬁﬂaepéc%%&ed MRAWuARESRh rdddbingnt cell

and Angal (1990) Protein Purification Applications: A

cittuaasthiy eay ofmmbantf niciodPwel kncam ine ertainclplingamamonium sulfate or

Ha
ofpRit, BRSOy st R ORI Rion SE R Prcitice st Rbiaflpty,
phdshRIcelluldse GB@ﬁ%gﬁﬁlﬁpEﬁirgﬂa&ﬂahlté?ﬁcﬁbl@blﬁoﬂatbgrﬁp}@?dfﬁﬁl@/

Princi pl es and Practice rd Edition Sprin

chrempiagrapive /e YBYiRg any SR 6 agaig SW@@WO(%@@)H) ﬂwéwylhpaﬁte

Puri f I cat P
U VBOOLID BP0 S0
cbgﬁﬂ)lktﬁfg cﬁéi?gglga)tloi?bﬂﬁhe g\iatuRf @btemna ﬁramni(élfﬁheﬁi@{ﬂ Fnatbyisgh %erformance
ress w number of, viral vegtors suitab).e.
ligwel chypryaingiaphyl (Hil’ﬁcwwetemam%e the Hlalawal %{W’é@gﬁ i}h Jéft’ém to the
réf&gfﬁf@s W Ehleae %S/%ge?yrbigﬁk i o ﬁltﬁ oY d’r@lvel‘l’ﬁ(ﬁﬁ&ﬁﬁ ;I{e%ﬁemcludmg,

| munol
e;g5 Ehoie tforthal Mdmae(w7§38wxdpamgor( dAfPe@}ingideeden@ebress, Inc.; Bollag et

ol SRy Mefhork gisop g FnE iRk s Mok Mk F R e proten

Pfcft&:\bls%%doﬁ Pﬁﬁfaﬁ@Pre!slﬁ&; )erQy” Har@éﬂa'ﬁﬁ@aﬁ'l Phdtein Purification

Muzcyzka 92) Curr Top M crobiol [ rmmunol .
Abﬁ&caadnsm Byacti@dl Approad ﬂI&L Piessot Oxbord, Iafordys Englesdidlarneanddwgal

T N T T
ScdpR9 b9 HiRaEih PlRAidH Priafiylesand Priefce 3.aipGa BaTtion 3HApr Verlag,

Mol ec Biotechnol 2:179-19 and Johanning et al
Newd®ss; Jauser anddiyden (R8%8) Pavtain Bwificaioon: Prineipipre Highdtsselutiop Methods

SRS SRR E AR RS I QU8RI o

oR OIDYREPL Fheeara Prdsk) &lewTegey. i on and is useful in
prophyl actic, therapeutic and di aglnostl c applj cat%ons
wher & nisberef ikl ectess suiable fnoreanismalgp Hiye fraasdhgiion gndexpression are

1{ QfchSfecDls i Jﬁ?{fe? Yeirdl V%c,ecélls (SQE Q eé NRL COR Thp MI&SHi6BHmunol

e Vi rZ‘{% vec ors scusse
(1992) 158:1-24; Salmons and Gunzburg (1993) Human Gene Therapy 4:129-141; Miller et al.
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Berencsi et al., J Infect Dis (2001)1 83(8): 1171-9;

Rosenwi rth et al., Vaccine 2001 February 8;
W02(0bA1936): 1661-70; Kittlesen et al., J | mmunobPCT2B0DF/016983
164(8):4204-11; Brown et al. Gene Ther 2000 7(19):

(LYBB0M@hodk aisnsainp logs A7 : 28 -599) and wdenotapwocigRd getors (reviewed in Carter

CBGAE58) QiR Bilsee P2 e S e BB o oo abiod e

15X 12008 Wthed bRal b &6ks that A bised nchide biRoVir @btdre Merpb®NRL vectors
therapy and geneti c vacci nes provide net hods f or

s vilgl eriosnascenerelbicdesasibed o e palplly (984 Cancey Gene Therapy
1 51‘%2 Fab B 1195@I OGPl 2.1 2191 b4 BRariBld ) Qfg SRS Acids

sease cancer an
Rdﬁﬁemps4smmh as enzyne defici encies, and such nethods
can be enployed wth onnucIeotldes of .the invention,
i nclf 611‘?1@9136% agox Vv'éscweetpgcaarba used) The now iselivestergs Gansfected with a

p(ﬂﬁlﬁXEH&deesQ %%ncg)ﬁﬁlgc tpgllygéﬂfﬁé BAGHED ﬁ%elftfaﬁ ahd'fs [119&1'1’1% gﬁekgllactlc

elc ac S an Into cells 1 n vivo,
thamapeutin and diggnost@\applizedons whewd ealadcaneent cbfememmhmsbomat fuchase.g.,

poI nuc) eoti des of e .inventi vectQrs )

P%ii P%W@nggfﬁelgw%{?&@%td?%g nse‘r‘ﬁ’é éfe%rﬁﬁaa@ﬁﬁé@m e.g.
Bér@ﬁdsf’éi 8l 'J'I%&%(Z@@%F@(@ﬁn‘?l 08¢ ds¥fiidth 6428 PGacBRE 2601 February
WO 93/ 246 nd U'S. Pat. No. 5,641, 662;

8; thﬁnlﬁbl@hdo dittlesknrebgle d immuial CX0P) BHEBYd20n] lgBesvn et al. Gene

TR G400 R 88 - et e 0 1 B o0 Drug

60Wy: 14940 ad tibs difld Srch ¥éetdts ardanG Ble eRdipiedt bR
dﬁA;!a)tJ Med C)Sn?famzl% S%nzlg%; Nabel SZt al . f998) llgi ence :

fe@n@@fﬂ@snvemm Hazi nski et al. (1991) AmJ Resp Cell

1 03B 8 oA PP AR s

dlmshsiéé gdHI)Eiﬁ&ctﬂcﬁi Vivﬂ Ihypatlﬁs)gas well@s hoehmfeciAREaseS@Ending cancer
et al Proc Natl Acad Sci

USA

ang 5513 éoams efacpngenaﬂgie@ms aulch a gy defjsicaeiss. atshgush methods can be

1 . - . . .
n%ﬁwéﬁ%vﬁ%%l n 16%‘(1?%%5@‘;5 %ig%técénf ﬁhln%%,%ggﬁég%?el%ﬁgﬁ%nsmg
sueh pdynuc(em%ﬁ)Semthﬁemhes foCmtrbdthig nBtleic adi@s ahd ¥6¢tors into cells in
.Haddad 19 T [, | .. 19
Vit v agbin g (avstxge&?lélgﬁrara@co E@?A iy BTG eptides G
1n§§1't101p§ﬁd Q%tcﬁéc%&pﬁgﬁg sucﬁ?bl?ﬁucﬁou@és THed® %)oa&[e@ﬁrfélu@@ﬁposome

ystal Sci ence 270: El sham
baecd alne de(lmeg@ebslmml({éﬁ%)m 93/246840nd WS, Pyl No 4 162, Mannino

ond GplecEiep U YER DB Futiis 600 0p5h01 Bt PR bar e g o23:

Bﬁé]ﬁﬁlé(mi) WO PYHE306:GhE 9&1@@&@ eSAUFIVS Prod NalAlchd Sfi USAEs4:7413-
retroviral genone ’have al so been used, particularly

TAlp 1 Brighew £t ol (t1889§|Aﬁ°pI Med/fieii027%2%); Nakab et 3é (4290) Mlpnce 249:1285-

BBt B el ok Ehbsg B A B SR B e

( 1&70 ®rothNeat] A2ad & USANACTSS1 -0 8550 adedovaisictot mediated e tielivery, e.g.,
and- s ecifigc, catjon-based transport s

stens (Wi
tOérﬁ CWPG’( $oB8P- Fhes chpl @%84%Pr%d§athfﬁ<@éﬁmﬂ%&§5 3@5433037 ;slgng et al.

BT SO O0 ChBhgRg) PR s i Al oy

(1995 @B ceSR £ SCIHR0-2055; Hdahe &4681)995)mg®eqnﬂllell MhisBiel 13:7-16;

rRls o oV e S Phl il SIS PheT pdttanatel 1995

PO Nhth&cdEEDEA 9N g5DLE2E ft?olﬁm 59@"99? Hraif ?&& 89 1576 @e @%Fsa'l (1995)

texts whi ch describe gene thera rot ocol s, can
Sciracaiiptidd 1 0;,Elthami grab$E196) Human Gene Ther 7:141- 148; Vmcent etal. (1996) J
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I nvention by introducing the nucleic acids of the
invention into patients, include, e.g., Robbins (1996)

woeom/ 119888 apy Protocol s, Humana Press, New Jer Beyusand016983
Joyner (1993) Gene Targeting: A Practical Approach,

- NduRlsuifBr8s 54 8-66Kf mddnanﬁﬂﬂlbﬁnﬂephé‘&mbn-‘dbﬁeaive"fdft&)airniwad:ters Thdoring

polynucleotld and pol ypeptides of  the ven ma
thesepeuticrplymelealie sequenge ay Past of;sheorsﬁwrakgqnelafﬂ Fvetag breadpdd,

paﬁtcyﬁﬁ? Wﬁ&eg\é{drtb’ gg:fl\tﬁﬁlw Ol torEXELTR! aﬁ\)ﬁllé%'ef Msﬁ§9 ‘Mdl @@EBlol

not O, viruses o e Fl aVIVI
1084209 (990)s Kofbe@s{l99f2))INH-I(Eem4 48, atdeQanéttaiesal G1991) mklm Gene Ther

2: é%lé é}cﬁmﬂﬁieq\éf rawp[o §ou;£ﬁa d’g\lzllrl\c}?spw ic, 8%’8“%8%%%&%‘{1 gystems (Wu
an@'\@L(Ib?@ J \ﬂ161l€§1e1nv263 'Lﬁ@?l Me2ihfds HePR@n aydr Nalae DNexipyession

for example, Hepatitis B Virus; viruses o

vettoes Haicalsatzeei déscritied (atie] of al. él?&ﬁo, supra)y Wplffsk alnJOR0) Science,

2T AGE PR THGRRGE 1 il p R 00 2o P pyporetin

nu%léfcfhcm endoBing EreHORDEtidEL TR 1h¢mumd&>fthe:ap@mpyiatwems
Sim an | munodefi ci ency Virus, Human T-Lynp

ot
Vi r @sneraiextRisbish deseishsreanasherary Proiopqls agichicar ({apted to the present

Vil
1ng%1|t1§%§§<, rﬂ%ﬁ |t?(:’urﬂsu 8%103 M%: Eftﬁ‘aﬁla{)giow r| llea %lﬁ% & %U%Obbms
(1886) Geé Thbi@ymraocoﬁaﬁumma\nrmﬁ\l ankirevp ahd ldyawr (8193 hﬁtnet"lragetmg

Virus, viruses of the viridae famly, such as,
Aftﬁ"tl@l ARpIPEh, Ilﬁéspﬁ‘?sﬁ»é?’@?@ I%&X?é‘gtl al Virus and

Par U exem :f}né(lltg us viruses of the Papill omaviridae
fa exanpl e, Human Papil | omavi r us,
an d Thie polymeclatidds ia_ed pddmep‘sdﬂs of taéentionmay bs ussd thesapentipally or

ProRG I G cr bR s Garmey e bR B

L REHRb) \ﬁiﬂu@& PR F%vma@ RAR; feh y@ﬁ%mqswrﬂeﬁattms blmh@dfenow
to a polypeptide of the invention, which conj ugate

FeyehVioist WestiNilg ﬁ/[musg iJanahesp Eogaphalijis Vg’nﬁ Dgpguery! iigptap Bgylp%,Vlral

ts ot -
N
viRtREY SFitheBEdrRAERIEe ARilyach & foy exaﬁ@lﬂ)Eﬁ@ﬂhdl@nﬁd@ﬁdltls Virus, Human

non- conj ugi%t ed pol ypepti de, Sonme such conjug ? 3/
Rblnhvltblﬁ,tané aﬁ@éaV@mﬁ,uvetaw of the Rpigeiiiidag faamb'p ?119 a%: @ prample,

I I t ,
H}%ﬁ?% muno o%ﬁc?e% a}Ne] §1Hl€fanmn#{ﬁgttieg’g \ggﬁ%ﬁmﬂan T-Lymphotropic

VES) pORGUS Sarteiyia Vhtﬁst, hﬂsemﬂme @@dmwenﬂae ﬁmﬂg,l slug/h sofoparasgle,

t f ce ol th i
SARS EoreragHy-aubScs Pt BT I SR 5 b i BBl Jius and
sagﬁiap 'S{ohﬁgtlé’v i vifuSRIoF %tPa{%ﬁlyk&lﬂda% lftﬁm'l}n §1ﬁﬁ 6.8 GoreRhrhSle,

fising adm ni stering to the
RVSp[ralSPyl Syhe;ctiab\mmsahd Baramﬁmdny@iémss deises ofcthﬁrﬁapglatnéwﬁﬁaetfmﬂy,

R LN T XN A

f@e%{ﬂ@@{e&fessmlmsthe nunber of copies of a virus
in virus-infected cells, conprising admnistering to

t he Wisrnsthérmbjecttaf thedwenoneo ptﬂvxﬂp epUTghEes oYICTE AR UgHAS emypyising

oqt ﬁhﬂeﬂml ﬂnre\:/ )gc{}lt 1%30%616 tgde %?m%ﬂ@ﬁc%ﬁ 19, %poquegtmee d)tf 1 ellﬁgHﬁ% Wiifn h conjugate
eiHi"Mts Rf ahtivi@Hdrbpeitd, .ad “Xhtcthl\MlﬁRy d:)&l(lht@bﬁhér desmhleqampmtmsJ such as
(i In vitro or ex ¥ Vi Vo

mcreaaﬂéqrbyné@}f lifg andfpr ﬁﬁlﬁﬁ&ﬁ;lpl zn ,vwo galﬁh Bcrreqs?ﬁ a,pgggncny,

compared to the non-conjugated polypeptide. Some such conJugates may exhibit enhanced

efficacy in clearing a virus from cells infected with the virus, compared to a reference

32



10

15

20

25

30

Anticancer and Inflammati on Treatnents It has been

denonstrated that the pol ypeptides of the invention
woameriaesse certain cell types and cell |ines tecumwsengo169s3

apoptosis or to affect gromh retardation of said cel

© ollgotiayate SeithdsE oas suduoliugatds mayifmtier bave celubedttyyieity compared to

include in_an ex}quﬁl ary enbodi nent those derived from
a xefreenge pligoadeaylaisdyBhea€t . The i nvention provides a

mst ITP rdr B@'e&'o}” {1 SRRt td ﬁ’bﬁﬁé ) ﬁleﬂ%d 8f ﬁEilbitmg v1ra1 rephcatlon in

|on rsing contact |ng t he ce popu atiron
V1Ws{11|[feaecb®ﬂly, leqanetlml wfaptisieg admieisieimgfoithe vams aﬁﬂndtcells a

ffective to decrease rollferat
Qs SooEriscr e epan b Fagink ecBle bl yighwpligtion n
saftf (3QE s BivbriRh @k Grokidedn ﬁetﬁ&%f&édu@ing €henuinBerdfchesVT a @fus in
vivo), or may be in vivo, e.g., in a subject, in a

vimarinfasted cellgrcomptisng admmtdﬁmm&le viveiactse cells@uiolypeptide pr

e R S8R AR S BE A o v

sakeK@ITR I TAE Yel R UG DE $n @lttrede OiREREde D] AkdSns £ mamnal (L6 ginbirto or ex
are not limted to: adrenocortical, carcinoma, AlIDS

vip@) estieay bedmies, §.2., EWbigsl MGENAHine Prifaisodm gan.

sardQQ% AEB§LHEB’ ?g i%gﬂgﬁga anal cancer,
11 %nce | a

omp, bhile duct cancers,
S U C Nt 28 bear deﬁmﬁmated thahths polgﬁep&dbs&itheaxh&p@dnl can palseicetain cell

bl adder cancer, bone cancers such
typesand sel} bnssinsundprao ﬁ%ﬂPFoé’ﬁ G0 g et reaetiigg gt %fﬁa@}l lines or cell
tyg%sa SEEhER Thédlok O 'ilﬁ'ldae §mpl ChbBSmeRthR¥ 8Re& from the

I omas, astrocyt mal 1 gnant |onas, ependynomnas,
mﬁﬁdﬁhﬁ@hbaxtonas and neuroblastonas supratentoria

r d
R A B R e
cc%‘tﬁrﬁin%‘boﬁadtﬁiﬁﬂﬁ@@l@popﬁﬁ'ﬁ% With 8l pd1yiPeRtide oft thveationiaray @msunt
system | ynphoma, cervical cancer, |eukem as, such as

effastivetoangrbase pmafereylon ef the pedltopwhtion. Faapel PPMW@ Blagbe jocculture or

d K
oY P AT 2 RO o AR P,

uﬂMﬁ&@ﬁﬂO&mﬁ@ﬂabtﬁﬁndlSorderS col orectal cancer,
cut aneous T-cell |ynphoma, endonetria

eso ﬁi@g@@p’um@@des fcgﬁeﬁ@gscalpcgm a|nsi, negpl a@%@ﬁgses using the
p?elgéTgﬁ&Js an Scll SO REbE th%fﬁgi}ﬁlpn gﬁg}ﬁg&ks 8" sﬁc diseases

ncers suc I ntrao

nﬁlﬁﬁalﬂlﬂm Iﬁ)ﬂﬁmftaitbn adbasbrtica pargmblhhlﬁdﬂl e¢latedacrnenrs, such as for

st omach cancer, g=st at ophobl asti c tunopr, he
CRHEPIC BEROSE RIFEOME, ALIS 19@3 ?xw%awa@a‘?laaﬁ%ﬁﬁs trocigRyRs B8 Gel

e}ré’lﬂaﬂg e P E‘antﬁg Qﬁdhrhs r e¥ OthBse &T rah BRfMefdatiSnature, bladder

nasop aryngea cer, islet cell carcinonma,

cdﬂcdﬂlﬁme @memaJ sucteds| fyr example pstedsawm@@ad makigraet fibrous ;husan@tomas

oral c ncerb | i ver cancer ]% nce h as 1 o
DS RSY Bt O o SPEte SRURE fort) et Bhant etiomas,
ML ARSS A BBRoNRGSRA! 2B WbirbS RS asMapta@htofigl frimitive

carci noma, nesotheliom, netastatic squanous neck

nmm‘@d@rrmtbtumOp visual petbwey and hopaihalamic aholmu Ibgeags|cancer, bronchial

@%‘g@%@@ﬁ& g%ﬁo@é#ércg%?ﬂu%%@ eg[%érigl us s {]&8 eﬂ[ﬁﬁmma cervical

caicSERMIRMiasNARAhs oaviahylepitiryeall Rukeneh, asmtalymphamwb leukemia, acute
ovari an cancer, such as %grm cel| and epi theli al

mygwddwlqe@mphrorp@{ympqpc legmig anck Gragic mﬁéqg@p%thugemla chronic

myalogr%flferalgﬁé sgﬁi&g'cglorectal cancer, cutaneous T-cell lymphoma, endometrial cancer,

esophageal cancer, Ewing’s family of tumors, extracranial germ cell tumor, extragonadal germ
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cancer, penile cancer, pheochronocytoma, pituitary
tunor, pleuropul nonary bl astonma, prostate cancer,
wohelsdaeyagssar comn, salivary gl and cancer, sarcBaBAIS2006/016983
Sezary syndrone, skin cancer, such as for exanple
cellelngR Qe cambels, SoghaRterexanplé, nﬁmnmlarmmlanome sud wtihabiastoma,

cancer, thynoma, thymc car n r0| d
gallbladtisr %am%ﬁ%érm%aéh Pane%fng?éfﬁtloﬁa %H%g@? lﬁﬁi‘i"nﬁ heck cancer,

r p CRbn-BY @il ey mpRAEE ry CNS
he@ﬁt?é\/egﬁlgljccgﬁggﬁﬁ Ho%ﬁ(ﬁxélg@p M%rrlg?n The i ni\yren%t [ onbgnljl? t her
1y1ﬁplmma;imoﬁlmryng¢aéeancergslaﬂneb carpineres, didsesa@ensl eahldcancer, laryngeal

infla n using the poly tides
e REY SBLPBES 156 o RANAREEb ik 85 o) SRRl Wl glend
srﬂa'ﬂf hﬂ‘[ﬁﬁ@&ﬁ&é’rs diA1&asEm’t MadrbEsoulidémia MeReltcell bzﬁ‘b]h@ﬂa to:
Crohn's disease, Guillain-Barre syndro
memthblmlhae nlstabteinmuanouweﬁktchm‘it, mulfivipandocrigp p@(&olaﬁ@uwlflplg

o %%‘I?%é %en(“teilé}atg}o@%{:?sg édé:%s ggogsglétmdér@r 0l gl tis,

m?él@}ﬁ&ﬁ@fﬁmvedils%@ﬁﬁ @8sal®ivity ﬁmﬂﬁparaﬁwal gifis SaIRyI) dvapiae cancer, such as
aut oi nmrune hepatltls primary biliary cirrhasis, liv

gegin .cplh@mheﬁlthqllalvk@wv-maltgnaﬁmgtent PYaﬁ%glax%|palgfaeagﬁpmgdgpratﬁyrmd

nd ro
R R B s o
cap,dpatdbdy s o8y, Bd[v@ﬁglan‘d&g&ae sdr&ngls,aﬁwairy) ﬂmdumieg skin cancer,

coel i ac di sease, hi gus, arthr t
sugly esofongrarel ew&i@élpw ngp S&H%ﬂ‘?“é c&i?%@{%% egt |1°§PE 8%"? thymoma,
thglgg:?:lgﬁ{n%ma rehfibi (HhEE ﬁﬁl%itmﬁﬂ@@l‘l@éﬂﬁér%pﬁ@blhdﬁ& QS| vrdtivhl cancer,

neur onyot éni a, scl eroderma, vitiligo,
utetidevoanhgn waglndnhaxgaswmlr seageandS¥itediwesi s, chronic

t enddriienser pRETof i Gyt fieF3 nd hORAon wing

thé g{)l Qhy eoﬁide§ Sﬁﬁ@mv@rﬁlbﬁ nhid aﬁﬂ@ﬁﬁlﬁ&t(étah& gflammatory
ary dlsease r |n|t|s cardi ovascul ar
dlshases ammde bhiragmiag lignited @C%ngtﬂiac Cephn’s disprse @rlais Batre syndrome,

coni osi s, such .as for e
R e eieahor S et oo e PG kRl i, Gravers
disély Hagiméto’s P@ﬁ@ﬁhtis%d&as@@ﬁd ethaudidiis, dnabaﬂase&mltdtes mellitus, Reiter’s
systemi c | upus erythemat osys, |nsuI|n dependen

sytieatviet au¢oimmIng hepatisperimsy Biliary GG lyer Gthasts lﬂf@ﬁf%FPSlS
rﬁ]@%oslp%h Sﬁ’tfb%ﬁ? %Jngfa(n%l dlsbonus }ﬁ?&flbﬂf@ Q}‘dﬂ}on?éj {eHpBRV RRritis, acute

cohriecti ve tissue ‘di sease,

diSieayigex efceplydichivaiies, Gootdmistaretssgndrems Weigbger algeaml]amatosis coeliac
aut oi mune t hronpocyt openi ¢ pur pura, acute

dipeayee PEMIPRIGUS P OBRERHTS %‘(Pmb?%’&nblﬁ qn}p@mcgner]uav’@ﬁ?}ia%u S atterits,
ccfr&ﬁa%e%‘ dsedsd Q{éf fu'eﬁ‘roQ? GROSHRI L8, RbuSm i &R SQeroderma, vitiligo,
spondy

ti's,” psoriatic arthritis,
Vﬂi@@ﬂyﬂiagﬁllﬂlgasé iseave, lsatrccsdosgl @mqﬂa@g\@ pmdrqm@ acufesenitafory distress

fl amma t hat qccur 2 ueI I | an
TSR o e B LR Pt crrir S vy Doy {FeRe, chroni
oﬁé@rﬁét%%ul%ﬁ&@'dis&ds@ allEI@iU ARk, @tbvAREkr disdake, chronic cholecystitis,
dysnenorr hea, d’ he, t oot hache, sprains, strajns,

bnwdmdalss, pnbummmosm JSllﬂhl aa §or ea'mpl@ ailigosis aisteaarthuipnathsresglerosis,

‘gtt %CE@L b%flﬁ‘f’su adp{h IS acu?e ‘%r g@ &i ﬁ'ﬁc luBusaerythematosus,
mIﬁlﬁaaéisameﬁ dﬂb@temkuiﬁ@metngﬁ@umlgah@ ekpr@ithiabillehgive been

shown 'to stinulate a mtogenic, cell grow h-pronoti ng@
erpnedg:ﬂcawehtrrs, eypetingitel aa@unmwp@gor@mss iy cpyneeidye tiggHe s

h
Sifisp§ pragy ety RN TR 5l o AT B o purpur.

adlid MBurEp T&ESE b d ¥kt aglotaliadryia, javeaiidrheehatoid arthritis,
viability assays of cells and cell lines treated with
t he 34
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pol ypeptides of the invention. The invention provides
for uses of the pol ypeptides of the invention to
webtomsuligdse cell grow h and tissue regenerati onPCW/US2006/016983
vitro, in vivo, and ex vivo using tissues and cells
degedrativd jdintaisesse Bpkdosingmpomiytitia boriaiearttvitis, nowslgnf synbitis,
Pol ypepti des of .the_l nventign The inventiaqn. provi des
el RORRBS i, AR At < 33 g atiaciza, e common
cdiPh Fb?fé# #/ﬁjeﬁ%f&ftloﬁ:é Bt %ntﬁct@e@ﬁtlﬁs @y Btk and ek psih tsmenorrhea,
suc erences nay include substltutlons
hdadabe, ttoaieshe, sphias, istoaiss, Irwaetls, htum pories, 2o pejn antbiflammetion that
fc@mno aci d anlqﬁ_ vatlves and the

awistrgtA! aaﬁ d‘atgarlgfocfﬁ regfm %f‘ﬁ heB acids fromthe

C- t i (MY HOMmd MNishR R Sietatioh Tichtthep®! ypept i des. One or
nmore am no aci d substitutions rm% be made to the

pol chh@ polydepsidesfof th@én\fehmambpea p sigmylate amjtogenic, cell

fi

R LN R e b

hedatofiaells ane MRCS%tal lﬁnQﬂﬁbblh@ BellsOTes Mito gmircepr@mrmm identifled using
substitutions may, made in the pol ypept s_whic

eXPFRSPIRICERATIBY rraéﬁts\aééc‘félﬁﬂmtﬁ gssaysiodicqlle §P‘g%?é1 l@wreé Wity the
I t

S Ly 0 R RSB it

mMgitmﬁ easstinafdtoollgidvwel sid tissuetregederationdn visio, mrvévopandmarvevo using

ystein resl or | S|ne resi due(s), renoval of
Uﬁﬂﬁ”@ﬂ [eriyge 34§E%2Wﬁ%? B3¢ (s), and/or or renoval

of  ONGivafivedBF Be PUSADRIS b Bk IiVestidndi Ne(s). Some such

pol ypeptides exhibit an ol I goadenyl ate synthetase
act i Theumenﬁmnm@ndeatfor\pelyp@m@cs thaitdiften frograny pithe palypegtdes of

rigp b o 37 aiEpatl il ety ma oo bl gt

déﬁtﬁ)&ip 11 1n&%);5b?d tREbMRoditRd &shidb adidse aﬁl@o ac@’d@ﬁﬁtr@es and the addition
ni ne sine (K) Histidine (

of @%ﬂew ef aneing 3 SLf@utﬂlﬁS -tenmyinuyioE Nrt@mﬂmﬁ.s of the pvg(pmﬁlé%( Qye or more

alﬁ&f acl l’bgtrltutsl%rﬁ I?rteap a&@for%ﬁe 060 F%J % %/cfeg 8f tﬂg m(le@tlgﬂ— Eé/chdﬁ)rgn@,rfor

exRMples b Slﬂﬁﬁfutlcﬁllg‘ro@)(amh lag a caumemm&csummmam gioep)gsuch psaohetsyt forth
simlar function or chem cal structure or .conpositio
belew.glterngtiyedy. o1 ingddition, opg Grapxe prIno a¢id ﬁ@{i‘;ﬂ@tlons ay made B the
[
PP Qe f i A 2 P O e
gilogp! foir 8 @orf-polypeptidd reoiety xafnbles inClulle ntrgdetipsofonn bamiciNy
am no .aci dé}qt hat are consi der edconservat.ive

glyeAsElAtion Hte(sh4ntioghetigh el oS GF FaFe P HEING BRI Shiing residuc(s),
egﬂ)@ Mo BhAiritfze NFlycoégbfe[ti%ﬁ 'sﬁb%s)(a?ﬁ)i/or 3 ¢ Rb D BBshe GY¥nore lysine(s) or

ur cont al ni ng: onine (M, Cysteine (O;
hiSadinegs). Fangy suclnp;)l)(p@t;de&y)dnmgan(qhgoadpmys})m s}qnﬁ)@tagq-gctmty Conservative

ACI dﬁl% |gFPéIB§1{Q§ I{I&G@Eéug it r?éd%(}{ %g}gmg?étgeé]%ksag@eﬁmme (T), Group

(&s%ﬁﬁ} a8l A RE1RGmicCtd (Efr@aw A@pwaéﬁ@r(w(}mtarﬁm (Q), Group 4,
addi ti onal groupi ngs of am no_aci Listin

Amamy@@iatwa@e (63 ket (s o5, Fslebeing @euriom Qoihiaihiptie ()

0) 05k ¥ PR EANES REAN (5T ARG Bulel blditon

g@&pwff RGQH. acldd cAe eadigientd, FdrlRganiply] amﬁnommdp l‘:mbe(gmllped by similar
i sol ated or reconbi nant pol ypeptides each canpri si

w@hemaa} Stiig R On COBBPSILNNE S AtidRGaSIE, aéhltautqunéatlg “Suffur
B B0 e 0 mitiigpd PR, v

(AbDetcind GL4 Isaleucme (D). Other groups containing amino acids that are considered
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| east about 97% at |east about 98% or at |east about
99% am no aci d sequence identity) to any one of the

woabospegdsd des of Figure 5. In sone instances tReT/US2006/016983

pol ypepti de exhi bits oligoadenylate synthetase
canedriative yubsfﬂh&ond ¢gyroae atothewticlutie: m@wmd’imaylelpmhg/ﬂé,dfymtme ),
or nucleic

i.,s simlar t her vi des
TiSiap B o S - ContAibng: ML e SN BY CERR (R inine () Lysine
I@r BRGAH @? Aﬂﬁlctﬁggaﬁ%\@m& UEBRERSe ad® aD! AlpRakie (N)"‘Gtulfh‘i"mne Q).
ont ext sent entlon sequences whi ch
Sex addorGréightos é@&@rﬂr@emm V\éHyFrgenmmné Lemparyy fos atqhtmdegrcmpmgs of

f f t t
Stk TR B P A
sﬂﬁ’cﬁthﬁtﬁidgr@?ls ProvEdeS afted § 146tBg of all ddRsdrVieEly suBtitud polypeptide
0

variety nmet hods o det erm ni ng sequence
saqednges. onshi ps can be used, including rranual al i gnnent

and uter S
PP e e e S e B
c@hprgmga@ec@e@deelaan@atl letlo] Yo RfucAte ﬂbnt@}ﬂ@%ltat Ieasn atvat 91%, at least

prepared nanu one o not ed bov

R 5o RO b e B3 AR P2t e bt DO,
| C 0,

UG 991 SRS o NERREDSloR0h s i o
omxaof thegpiypeltilgs cfdtguent dn mﬁneansﬂmicyqdh@polymmde axhibits ohgoadenylate

ﬁﬁentlon or nucleic acid of the invention. For
Sy Fﬁﬁ%?w$%lypept|des of the invention can be subj ect

10 VALIRYSe HRARGESseqRHEp ?péfbﬂ&e Q'nubBic Aciafs SihiREiodnother

i nsertions, deletions, and/of substitutions, either
pnomdsmnmdwatlen of simiar-strestwelrand fiingidonal propeidtis rf‘g thehimoesequences.

suc m rovide far ce
AGining R e TR ET o pdene Bt edeBloef RhIF iy il prqpence o
afyf gl@h‘%ﬁ&ﬁ]ﬁlﬁ&%d_‘_&n&%@e Dfcatdfbf e Phdsadt ifeni@n. BipagRast béguences that
appl i cation he nucl ei c acids of the invention can
haye percerd seaybice edentlfeﬁs\aadquecébemwg adeatuge efthe gvenien g variety of
mgf]?lr oﬁgb’%gl il é segd rﬁ:gfchﬁ]‘[’clﬁsh%s Eﬁ)ﬂ;eeusg&‘a?lllcgio g}%ﬁl‘ﬂnﬁeﬁ a dgnn?éﬂ?and
conliffrtes agistedseuemiticlaligingont ardininalgsia Al vdriety @S eoniputey pnograms for
either a silent varlatlon as def.ined herein)
pe’&ﬁm@glswn%w@amn&r@re ayplabire Oy AlghraeT gande; P&Péreé fnagyadly by one
rnre nucl eic acids (or codons) in the sequence. The
nuc'eic acids can also be nodified to include one or
nor eAs actedsbové) dlie spqueuded ef the polpyepiidas ek mucéssacals einploge in the

B T N T —

séfgl ﬁ&ﬁg 8t 4 fty ?ﬁ@ R HeeEdndr SholeiSHGN oNHE In@éiftioR Foflexample,
changes 'm gh rovide for certain advantages in.their

pculymaacylm@fthc uoaentmn@plhbﬁ sibjeftdo varwuechanghsi ek asraue obnoregmino acid

RTINS NS RO T

wh&BG. ASsublE@inged isht pRve S QLGN RIvanthet ﬁﬂthélﬁﬁde)lsuch as, in their
i dent cal (as defined below) to a sequence in

thewpgsie of prepilistie e caedrainisiatios oy piegosiireapplicatipe The nucleic acids of
i nvention. .ITh

thg Juve légl(qn 08? a][so fe 511%]6??6[? gﬁﬁ)ﬁg {:h%ﬁ 5, s@?laasoo%g g% 411%)/% esgl%slhglgB&%f one or

mORAIERESids (nedne bSmbe cobdéds Such nitik & paticlikarodm enbales the game or a

t he sane or have a, specified percent age of %no aci.d
differsninneino aid, eultiag i Qber asHignt vaniation (s detined hesgpa Ar non-silent

\f C%Fg rﬁfgnegﬂ%o% 468 §r¥he BBKTHIYSE 581&38(5.; éo\ﬁons:)‘ﬁl the Sequence The

using a sequence conparison -al gorithm or
nidl&é'adids can also be modified to include one or more codons that provide for optlmum
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i nspection. The "percent sequence identity" ("%

identity") of a subject sequence to a reference (i.e.
wquersyisdequence neans that the subject sequeneeTiUs2006/016983

identical (i.e., on an am no acid-by-am no acid basis

 expREsich ik supeRtible seadegnbateriolor mammalian), while, if desired, said one or

nucl eoti de- by-nucl eoti de basis for a.polynucl eotide .
mere geont ey epgods thesamr Fnig aﬁ@fic BHZEE%)E_{?C?EE&I@&%W provide for

f ' hdRinistritRfa i i

ce@ g‘g\’eaﬁtg%ég\s{ﬂhg@%gg‘gﬁgfctoﬁgﬂago}ﬁdﬁge p%ei des of tth e fagnostic
apblioatior. ThemEheic gpals ppdpalymptides tantisanqslifieddme nymbes af Wayis so long as

can be engi neered using..a ta &S f . .
they %Ogmaﬁeraesgwa%%@%{a@ﬁ@&dsﬂ%ﬁés iR 33&9 g SgGRRSggPectve
miERIBRRP PO RBtidoftilsnRrativpept i des of the invention are

synt heti zed usi ng specific oligonucleotide primers and

a hiThteth didenticgl” DNAdantityy ri the sentext REIWOLY ore WElsisasideor | s

ont.aj ned on a doubl e ran I 0 .
o dehe Ao S HanD o afts BEME i Bbtyd  Pifed
pe@dehﬂ%&'ﬁf‘éhﬁiﬁi dciiassi@epbaiudictiet thet dlethe sank, mhtmtdnpared ard aligned
synt hesi zed and (Puri fied using pol yacryl anl de gel )
fopinesmumsiailas, as deferpined peing aspaYeEFe fOBPgHsoy alegrithgigr by visual
in%[?gt- enperature for alternating cycles of denaturation
{fe doubl e stranded plasmd tenplate (94 C for 30 .
sec ahd %percearseqichéenigentity"t(Hé idehtity ) olie bubxict stquqnee warrefeed® (i.c.
Cfor 1 mnute), and extension.of the priners.with.a .
qUSFYY FEIUPRGE fioaRs t%?é thesabied sequeise & lg%]ﬁlcaq %rﬁer?ﬂtag OO0 aBIH'bY'ammO
et al ' RBREQEAEbRhYC1drde Vasls T leotide
ao?rdl%t%%]rf% agﬁﬂﬁéﬂ%vff/s@%nt%%eti zed alnd ;ﬁnpcut DNA zir e %%Ogggceglo
seqiidnbe)ay b epdcified peroentama 2y e qesmessiqhénce dsr apempryisen loegth.
{ :2 Mua}ger}e&s %L(grgaif%t @te .:Egelplﬁeagréiﬁ%tﬂ%léheﬁpl geﬁ@gd' The

11t

el ecpiye b&?%épﬁdé’s%ﬂﬁtp%ént RaekiRhical bedngRkasd fisdig 4a¢ seehidgethod
and 1 solation of plasm ds containing the desired ,
ofpite-diréctnd muphgsnesisd Tonclels arid sequercgs sartsapaniag to the polypeptides of

thta @%P%{p&%%%?%t etgg Esiﬁﬁgis%ﬁ%ﬁ?ol}/gjogucﬁéoﬂ@g ﬁﬁg&%ntd aellnhtigh fidelity DNA

o~conrirrm

pSIRAHSRCENe thigétkedients iF¥onthinet ofcx poubiesstranded pismidriscddtedoingm a
and Purification An E. colj strain co(ﬂt ai nin

PRl BrPoBTPEIETIES ColaHENT, FEMER BT Bhsophelep e R B hineHpdesired

17 t
L Ty
cyelp tsasal to donted the tengrrituaé foi lterizating By iofi dunetubitien of the double
B g S R —
clie rﬁﬁlﬁt%f Bhd &8I bPRe plibid WitBs h%ﬁ%d&%‘ﬁ@lyin@ra@é{%‘ec for 1

broth nmedi um supp enented wth 3 ng/ _
mirtuked kipafiydsenid lendth)aAGer#pproginmielk Hreyaes, ithe 13&1@67@_ neWy@ﬁnthetlzed
st NG B V1 et See PP r e P gy Bon D 0
d%@sft ?1@ Whntal RnBRTHE Festtin mléa Af6ddcBeRtd hsMERBNG R EcirRally
u

er contai ni S&ISO f P4, pH 8, 300 mM NaCl, 20
conpletent hatetitletrainofiy sirseowe and isglatiopafiplesmids coptaipinerthg desired

rot ease inhipit.or I ' i . :
Rl SR it e b bR B R i fppgpoem e
teRBiatbLscRicatial b ddufiint the atut@nseqisicne’ enbodi ment ,
purification of the polypeptides of the present
[ i i o oeC XPEG3H1 a0 AP IAHEN. ANGy) SR, d! ne tag at
tap fe i zﬁﬁ.&%?its%' ML &heani E)s é@ﬁ Iof ﬁ%‘ﬂ e t'hérefb?ee&n&fﬁg a chromosomal
copy of the T7 RNA polymerase gene under the control of the lacUV'5 promoter, is transformed
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purifications of polyhistidine tags, with, for
exanple, a 5 inL colum being utilized for |ysate
wgeonmwriatass by 4 L of E. coli. The lysate is | oadeadsenms016983
the columm and then washed with Buffer A (50 nmV
with BRG] SPBsHN Waldr conBheibgAnIEEGGhducibie nrimoted adaodihgs mRleic

DT at 5), A st LUt i 71%Buf f 50
BB shTl diadt FBese s nD B acreds & T By gon.
CElId T drodh nﬂhh@b&bh mdd@fn é’upgleﬁl@ﬁtéﬁmlth/m B, ch®rdali®Renicol and

carri ed out. %Jadlent to 100% Buffer B over 3 col um

1V whakendmeycintae 3 @aﬂf/he@dhm@mowh@hm%&ﬁﬁm%m istreduced to

1CGEE i RAFD R §28 o RA P T 5o ik o b il P Etpen
e@ﬁdlpéﬁ%d atbuttt Gn@iniiF0 tatELPO)bE 823 omamwﬁce,m mevgRidazole,
um for furtherl\furl fication. After _the Frotel nis

10% ghyeerol, A% NISOuhiM BT anhprgteaserrhiliors @ VI, y8¢d ipadaulyy

L

t herinanéelﬁbﬂdumt ,potificaEogofahk @igpeptided 6theprBiehf mveniion danebe
rotein i eI filtered into Buffer 50 . .
%@%@&n *1319’&?’ @ga‘f e%lwir@wﬁ A&We@ %Bﬁfmﬂy
p&‘ﬁc@ﬁm@ g%olﬁf%dﬁlte ‘Pargﬁ’%1 for énfpe, o Pdlf &ﬂlﬁﬁﬁ b&@ﬂﬂkéﬁﬁf Bsate

of the polypeptides of the Invention, Including
genotatadibyidtleaf £ ooli. t Fredpsateaclvided onto i Ophunmtandl ihee Wad@d w1th Buffer

T S TN R S R e

SteFEHEINGE 7Voﬂ§dfﬁ¥BQ51)3mNﬁ$é}QP©Q 30@mMN@Clt Bl(f% dlyd&ol, 2 M imidazole, 2
candi date nore thernal Y‘%Jsta e, those wit

th
mpb BT iatpH b 8hfor3e eofimamienduness iy then atried optark gredieniito 100% Buffer B
o@eﬁ? {3 cgluﬁl Vglﬁ.lm%p%‘ tlglﬁ g%—{l‘é@&ﬂ S'fi’l% gf@ée 5% n%}())l{ﬁgent mventlg? can then be

ernative puril I on |es

gélimtetw |1M@B@ﬁ"¢r®(5d L) N@Hﬂlmﬂaﬂnenmwm g YAyl s EDTYE 2 mM
for exanple, may be directl I|ed to.a catiaon
DE I @hﬁlﬁ §8) awshloaded ontara meoa ﬁéqha%&eéﬁﬁmw o fugthes ppyifications Adigpthe

pI%feJrF)X &{;ﬁl@ 'cglﬁfnﬂ 'ise’\{n%ﬁéd 'ﬂ} ﬁeﬁeg ?ﬁ%@%e@@?ﬁgte@%ﬂi%o 75% of

BW@O ,mmwﬁmm\lam Nammmxmgl@%@m mBOBDGAYZ mMODTT b 6.8),

i Qg ABiBR AL Ish0 008 By DEThepiem i feh gpered into Buffer

g&d URTRa1RPOS) b R RALH DS, gl'gswmpq D T0AQ 2 NS at pH 6.8) and
i fferent” enbodi nents of thHe pdl ypeptidé drug

stozddi-daf@s. Al ternative technlques may al so be used for
exc ers ratl n.of the.d . )
e andD HeRSEmRsts o o BT RRRAR o 8 ieniptcinfitilgpugot timited o

thbgelaeki o hisfgih&'Ag, th&@?)o@és@m @‘pol‘fyhtginhﬁdag those w1th reduced
ultrafiltration, tangenti al f tration and

cystedteicontenit th@ﬂq vvrlfbrannltpeaCtdcﬁﬁwmeﬂ@tlatms é¢signpdtognakg the drug candidate

h
mgrer{?%%lglt&ﬁt le Bhrcl)gg %?ﬁeﬁggaglags{: tg %@{agge{ of rec%;@ec %W@ g%/ﬁy of the
diop camlmatepinhbelrequﬁﬁeﬂuemaﬂweqmﬁﬁ&aumamavdgse@ Embotﬁmelnts ofthe polypeptlde
Denaturing the drug.candidate in urea or sone

drye sendisiaierleckmga Ppbfh@%}l%f@gnft)r PFAPPIS 183y hséhre@hyoﬂpphf}ﬁiéo a cation
d
)%;ﬁ/ér@ ?{ﬁ%ﬂln dcﬂﬁo Pﬁep%ri%lsgﬁ e'?P(eelﬁE P&dgdﬁgol% i‘;h%]'rz%:)c'tlglile

S con i'ng safts; solu
clﬁ'&ﬁatn@v‘hlﬁhﬁna}cbﬁmihe@l by thidngthe pnomﬁ atBaffat F (55GnMNaNaFD,, 300 mM

NaChibM 1S GD s At BtsaRb M 2 T et e ritiss 2 10
ccgﬁrﬁn %l\gmg OadikeTd {6, Bﬁ’ffér‘Ed | 3HHR 2 ﬁﬂl?tg blfins &Q%ﬂg"@olumns may be

ori cium chl ori de, and nesi um chlorid
used to purify dlfferent embodiments of the polypeptlde drug candidates.
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The addition of am no aci d-based exci pients such as
argi nine have proven to be stabilizing to the
woabospegdsd des of the present invention. A 10% BOTWS2ME/016983
of sucrose allows the polypeptides of the invention to
be sAltdnbativatectniqngs mhy alscizs uaethior c)@hangf: oPlwftersy caaceptnationeof the

| f th
i iaEs o5 fnson Bpfhe e e RiaRS:, TREP kbR, B arepot imited
tobﬁl%ﬁlltlﬁﬁ’dmﬁﬁ%ﬁ al ﬂoﬂﬂﬂl&‘zﬁioﬁ Gnddibfilf@fion foithé Eshcération of the drug
hi sti di ne t am ne, -ﬁ%/qCI ne and human al bum n, may

candidate@nd fos e)ed@@ngp |0ébnfﬁ';rs ehnigygs such A prseipiationof @ﬁd@gsmdﬁdates
b2 RaBSES bRt ARl ARR A8 RANRER: TSR, s sandidate in

uﬂé@blysbﬁﬁtoﬂﬂﬁddﬁaﬁraat mﬁmmmmgmmrbams@m with 10%
glycerol (v/iv) of 1 ; while at  40% glycerol, th

dr ug }@@ﬁb/pamd@%oféhe@r%sﬁlﬁ bmvsnfeﬂsl qstapplizeg) PYrEXClIiEf‘%’éﬁ caflf@mng salts;
S(mlﬁf)%y §t?ﬁe £20b iV NASI &9 ﬂﬁec‘ﬁﬂlﬁ{% 2P 140 hRr N4 eﬁ&r‘%ﬁk reason

properties are envi si on at 1 ncl u ut are not
exciipient ﬁﬁixtines Wﬂ)]l frvlr ﬂlemmi’mﬂﬂmgrm]m mmaitl;atlmsl which caahtinclude but are

i ot oG R A B0 I GRS, ahd maghestum chiorid,
di sapChantidess a'rrﬁl?d - BGedAbipRA shdh'®s b thitchal@hbR$8o 881D

trehal ose can al so be used. anosaccharldes can al so
sthtglizisgo thapolypeptisleesishe presennvdntion. 2d0% salntier dsycrose allows the

ol negl ycol s. an C nds al so.be
fiSeeh s o PR R R ituSisTim it o R RE 07 i
sdnfk élﬁlfédﬁ{ehts\Mf{hle pbE P28 be §thie M@l aPbi 18 iréhadH, Sthahino

preservatives may also be used to ensure stablllty of

a¢1<ﬂ1ba59¢>¢<ylp?@pmd5de@1u@mg byt gotdingited dehistidine, glwtagnanss glycine and human

ted to sodiumcitrate, may be
al'b a%’f’lg'a% Sg‘iiase%fg r?g@t erm storage of the pol ypeptides

Of 1R addiendt eaeipiehls aRBhLY gliyterelds stabilidingdb polypoptidddef the present
limted to, benzyl alcghol may al so be stabilizing to

iny pRsiop oF 7 FEHERIBdE ORI AGIMSH A a@lépegﬁée hagg ST EpTpsRration with
S T e B SRR R gty by 12
m(glmlg (ﬁatqmqnlt mt)ﬂrursg/amhfaem@emoundv iwuth similof clteime:al propertles are
tides the in re asure
o iRE b BSRge Tt Pt R TslEs Baaro, 170l apd Hbiol
DNEGChASdedSuckRes suc§>s§ﬁ)a21§ bee%Q&ﬁl’d t@-@@@.ﬁbﬂlzﬁ[g £1 d)% WP, ro%? H@accharldes

i's activated wt 0 mg/m polyinosinic olycytidylic
1naludnig ﬂamttmt ﬁlmteddo Maﬁosman@trﬂialqaq: ddnRiso Se HEU, Mmlosic@ml@ can also
1 1 TA, | 2.
bysid PTG g g obisaRates, RS B g GeR BH i ompounds an

als ERCEsb @R RIcAESBE Fredtint iBvaEoh.0r 30 m nutes to 24 hours
and is term nated by heating to 900C for 3 m nutes.

2 4 Aﬁ ongfskiflebinytieesnst Wiblmeanrdiza ths vssofgptiexidaytsend pregervatives may

alfﬁ use o%l &%ee Tt%bllétg ol" fﬂ% ﬁ&éfégﬁ{{ﬁ%fluﬁﬁsgt s&@ag%r é%{]c%m %dpvzludmg but
nd ﬂinﬁtea' to s'BBﬁm!ZﬂltﬁeIt@ nia$ bélstatsitizisgfdr long teath istege 0Fthe polypept1des of the
phosphori mager analysis. Alternatively, the reacti

infyentionr Bregearrlines, mghuding butingtlipiiadcer hangyhaloohobmey aso Q@aﬁtwblhzmg to

I
e GO AP SBRRS A8 ook Be NN PEAE HLn 1 1
achiMdygdremsitrod Ohg@d@rﬁ'lalm Kiriftietade Attt obPalepeptidsi ng
buffer y St The plate.i.s then d ied,a vi.sual.i zed
a%dsfrg%?@f‘e%ynﬁlﬁfawwleswg PRIy MYWL?%‘FG
mAESEfeM 'aééércﬁ‘ﬂig 53t/ RBAY beiRhed methods (Justesen, ., et al. Nuc Acids Res. 8:3073-
3085, 1980). Briefly, protein is activated with 200 pg/ml polyinosinic:polycytidylic acid in
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The ability of the pol ypeptides of the present

invention to protect cultured cells from cytotoxic
WOI200681@$368 S denonstrated using a murine PCT/US2006/016983

encephal onyocarditis virus (EMCV, ATCC strain VR-129B)
biffek esitdiging DG TriscHBE pHi7r8, 50 laVoMg(QAD,, il miM AT To0.2med EIDFA, 2.5

i ncl ude32but ar e | ruses such, as

t fl
TR I AT b mEpnL AT s0E L) Togcprol Th SR gredags & 37°C for 30
m‘ﬁiufey % 249{ %raﬁmﬁleg{}n{a%% Wb AR °C e&Y rﬁiﬁht% >2 @mra)%telr@ahtlon

I'rus, | Tcon Systens (e.
meitura is. spéi%fbnto\h PEIllcelhﬂazsg yhin ager pBOGO 1A B dljym thApyte is developed with

TR e I T T T ——

afdtyaR nAl'r&ﬂﬁhEvEleﬁeé ﬁﬁ@loﬁ gliktere @REbSRAKLS Sheabatad WieTB03 V/u0Ealil
X "104 cel | s/ wel 6 well culture plates and

1n|tesmwbphcepha¢ﬁ$@tonelg¢me thmteemmi peasehaie dihimlagoivimomatographic separation

r}%:]vaehgllﬁﬁgﬁég@%ﬁgﬁl% %21%28‘2 deH{gkﬁlf Sﬁ%ﬁ%lgl ’h% aggls then dried
ammuahi@ulbg Rosphbrilideableéis) or equi val ent anmounts of
pr ot ei n d| Iput |fon buffer V\hen desi red, al phainterferon

p Polypeptides| U/ mi . Cel I's are
pr et’fh%%)l gr (tf{?lﬁ né rﬁ)eﬂﬂfég St tﬂealﬁ'gs%ﬁit{ ﬂ&nﬁbél@ d&i&‘:tj %ﬁﬁﬁéa'eells from

After pre an equ une o
cyetokiaiinisegis deodstrand usidg FMTineiencephalomypmandits veun@M A ATCC

st ERAF0) G el Ol T ST T BT AL e Gds B e ot
ldnﬁec?tgqg v iMdes Mﬁh bs hovide@iarth&l §bd Qs il ﬁ'dév‘ﬁlq GE’V C virus, other

proceed over ni ght apprOX|nater 18 hours), t he
Rpopmsdsisoch asfrespiraibly syregtidl siris agkthe HCé{treIdlcgn; sys’gma ﬁcyg Blight,

| ahl | |
KB 08 o B, PR B KPP R0 el
viYdl #plibdtiod casANilibdMRh tHERAHAESsGONVer si on of a
tetrazol i um conpound

[ 3- (Hurﬁandﬁlﬁﬁthhmml@ gplly arg se(ege(baamﬂes@mf he{ sebvyel) in96 well
OB BB SRR P AR a3 ol e

b&@RVsRFS) OTheGb11 M inOrming( temadia issepladed olith dompleid ndimedontaining
pl ate reader at an absorbance of 492 nm_The resultjng

04 ptMepiptetiens sitivalent ameysy of proteip Aiition Juider, Waen desirgsl, alpha-
m?esffe{ % E&ha éh@eﬁﬁét}oh%f ?(E) i alﬁ ?gs{%e gléff‘&teg%r 2-8 hourec preceding

reate percentage o
vivil adfbtiof €A fies pﬂ:frba&ineﬁtr aadqoa rblumPof wpdiph |cd1&alﬁ’m| ylih&ﬁolnmolﬁ EMC

V)?#ﬁléfl gég&}élgg}%alj&ggsa‘é# 24 o eﬁe}&y}%‘ tg%l O %Eqvff ée;g)gclij Ee(;«):m a range of
56“56@9@%&&9%@5&5 @f&)% acfdgféérvxfe[ jee purified pol ypeptide

tivat tar Thera eutics) at a
O 5- ‘i[ﬁialinfmbioans allatvedto p‘fdceedrcyamtghbﬁaplllfpmm@b'e haurs), garhthe

era hours an ched b
pigaRREch oGt o Do L P ORS 2F SO e B eents
Tﬁé/ 1%§1ﬁfs 'ﬂ@scﬁbéd%%re‘ﬁ?ér@ BbthinBERngAKIPAaBINE; 483 mlfalﬂ fdashfl Baversion of
G (F 6B Non gylated forns and fo

ammazdlum qwglpgmi [&+(4, ﬁﬂdmeﬂwE@yt)aig(%@r@émﬂmwhmV%(ézﬁelfpphenyl)
B Ao sl TS 4 als O TR RO T AR RN OB

cOIERbI FEMTS 16 FornhAin Y RERRE il 1R plte rdadéy aemib’sm@ﬁlce of 492 nm,
col ums, hydrophobic interactions col ums,

ThT fesylting apticaldensifies eithex et mbﬁ%dltqaﬂbw@g%fﬁ%ﬁﬂabé% fr are
By BB R PR R ter eament.

Polypeptide Pegvlation: Sulthydryl
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Pol ypepti de Pegyl ation; N Term nal Pol ypeptides of the

i nvention can be peglyated at the N-term nal am ne. To
woabospegaed des in 50 mM NaH2PO4, 300 nM NaCl , 38ea/US2006/016983

gl ycerol, 1mM EDTA, 2 mM DIT at pH 5 containing 20 niV

sodi um c (aribgsion pbpaletiyiae abrelolﬂlr? }tpﬂtgml’ypmildps:d ﬂ!!&im’ention

e P T
MATENektdeTiRRDeutlRY) 4t BO.5a0d¢el hblenratd. Tae &@ctfo@pﬁoc@é@@ §f5ro6ﬁ1
gl yci ne, Reactjon products are anal yzed by SDS- PAGE.

temperatus foningy2 bawsnwidags gueacksdiby theqddijiopalZ gM DTT. Conjugation

oot E RS B e kel o HSURE 6

arldRIBYAN By 14eRET b hifd folGlcogringsy ohe onmore PERaR be separated from
enced and conpared wi.th nutatiops

tes were se
oo a_ﬁgr ysHe@ariey Aetireneperapbicanctgdelosich sl yp L Pessvided in the
|
ol kI chn ﬁ@%&?@%@%ﬁﬂsﬂé‘?é@@%’ B Y Do A8 afpobi
ingrirdcéiensi cojuoms, et fltrationand sizeedclusibo chr@A8bgraphyctach alone or in

cEHARETRAY B e AR G PhoIEhen a0 8 ORI R B

onl YpolyEptRIE Q¥ Aatidh WN-GkintidalOf am no aci d subst itutions
across primates, indicate sites |ess critical to

f undiolypeptiges @fﬁlzq/mnh@n @emthe\pﬁglyatedm éedbierianloeiest To polypeptides

R b b b PO L R BT PR s contining

20 MMiokimﬁﬁiyaﬂ}bﬁﬁtdhyﬂlﬁﬂefﬁﬁd lstirhﬁ@inl alice bathGite £Idb®s 5818 excess of
notifs are g£t|n1ze to | mprove proteln function or

mEE@@iltyrAsL%P v heyeactiprs plowegd to pigeesd ifamp to fn eraandthen
RS0 Be M TS L Bl S SSRGS iy
Sh{RAIGENge by viralinfection. Miutations in pri rrate QAS|

proteins_are hypot hesi zed t9Q i nprove ti-vi

ef fi cacyT&fﬁlﬁ@g S’éaél?P%eSé‘FFoOngeé‘rEgdﬁéin Dhpeaen o aP%POt by way of
lifRddol zati on of a human therapeutic OASI protein. In

an exenpl ary enbodi nent, the ancestral prinmate am no

acid for a specific site EXAMPRE®ASI may be restored

to a human therapeutic formof the OASl protein to

optim ze protein specific activity or anti-viral

efficacy. In other enbodi pRpSE 12l ternative am no

aci ds |dent|f| ed in non human pr| mate OASIS but not

into a human therapeutlc form of OASI in order to
i mprove protein specific activity or anti-viral

ef f iGaS1yaendNAnmch- Hﬁﬂﬂﬁpﬁﬁl@ﬂé@ﬁ@l@%ec{ubﬁed aRURnipaed Réth hutations

the native primate proteins as pri mat e- human

fopdbinitie Fuglan© A @erfovedh mHgonapEvide ﬂddlttO}'lal igaghs jrgg evolution of the
O%Elgg%ﬂe GRd Enlh g{égl‘ﬁ&khllélb/ %ﬁ%&gd afin chc?snsﬁ.\g%etspsngseﬁn%g}tant or

respec COUﬂ er pa

criticpll fos OASH funetidrodr entiSetic amvttylecmwl}qmmanmio acid sites that have
therapeutic¢c protei.ns; and jn the detection of novel
ﬁ%ﬁ exampieig hymans roéb’p@éfl‘i’W/ a plyraljsy of amino acid substitutions

across primates, indicate sites less critical to function or enzymatic activity. The abundance of

Ic

mutated sites within a particular motif of the OAS1 protein are correlated with the tolerance of
that functional domain to modification. Such sites and motifs are optimized to improve protein
function or specific activity. Similarly, mutations in genes and proteins with immune or viral

defense functions like OAS1 are hypothesized to result from historical challenge by viral
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Fi gure 1provides a therapeutic formof OASl (SEQ ID

NGO 1). Modifications to this formin order to provide
waddictiigasal t herapeutic forns is perforned usi RgTARS2006/016983

| east one amino acid nodification as provided in

infebonr BluthtiodSin gémate OASd prateifd eguhﬁ)oﬂl,esizedme; wfiprbve anti-viral efficacy

nodi fication is the renov h ni ne
orrRi P o1 RSB G ORGP oL B g PeiEp AP DREFon
modigf 5&8&&%@ e;ﬁ{ o diNRAe tRSmd I %ﬁfn@t@ alhofacHbea s%emﬁ_&"ﬁte within
foregO|ng I cat1 ons descri in Figures 2 and
OAS Emay borestpretl toeajhmncbhehmuttdfemapféhn OASDpstein lo@ptimirs Protem

spﬁggq\:/ ng%ggx %)rgqx}g IV glre%ggpy E’i‘ &t# l SJfl)ts fﬁtor\ﬁatgv Sam%%ea%{dfs ' fentified
m(flgﬁ R rﬁﬁfté"@ﬂgﬁs hanst &g&bla? E}G &c@tﬁbﬁéﬂﬁs@%ﬂ?&‘é lsgl3tituted into a
002 52% (for exanpl e, specific

hunmmﬂﬁarapaumocﬁaml o OSin oyiﬁotoem@wt: Peeteispesific activty or antivial

ar bo S hom)I

ooty TP Bl R FRRUE RN AR L Mg o vell o
r‘iH?aﬁé it Hy@fi@ foprhs 56abveD ﬁlﬂi}@iv@ﬁtﬂtti] Seveadl @xamples of the1r utility are: as
car boxyl t erm nus honol ogous_ t o Genbank accessi on NPJ%E the

agenfs Mecntherr esppestiverPNA or mRAA GuRiGRPALS; I §XpresHion Yeciersi
iy e CCETRLRL M B mALBA AR SRBTER
refRCAQUERNKEI gure 5 |ists additional human and non- hurran

te QAS| f t hat t . . .
G agnse | eouides 4 herarpitor of TS0 Lo b NEFR' Beditispfons o wis
fdl \ﬁ%ﬁi% ?j @%1&4\%!1&1&6?1%1 tRa5SuGioRhs BpbrinSd Héil‘ir__gaét ilBtSone amino acid

escCri e pr esent” i nventi on.
mBRERARAT @mm{d IBE@UENCI memlb@ﬂﬂlm 3la ugefhl modakicapipgnis the

fied f t f
RO e T e R G R ot 1 iy b P gl
mBEERRAMNPHe mhlkEas MéaﬁédQﬁlFi}%ﬁ& 3PITae ﬁﬂéag'oﬁlglnﬁodﬂ’ﬁ:hﬁ@fs [@esdribed in

asdescri bed Dy Ui ontzyns et al Anal . Bi ochem,

Figaies 2561 159 alsq aplipd toTHhsr Befapentia OAS) dynbyEs prwifled i Higpre 5. Figure

T b e S Bl B SRRl Mg

toPBEhb K LR GEENPEINE 503! 1 Edr RRGRYLe, SEQIIDIND:A), @pﬁciﬁcl nymﬁoanons of
Sodi um | auryl sarcosinate is then adm xed to a

OdSh petinsthatars carboryldemninys hprmolegqus tq Gehpik ageasgipn NE@%SBZ L

PSR 1IN0 Ol o DOONS o e -

teg@ibehomodezotidie Geﬁbe&nk aRitsléﬁslorﬂ\]]?_@g)m&Bloln(tfan eaamplalﬂEQiDiﬁO 4).
5. 7M cesium chl orjde and 0,0 hj\/l EDTA .a H.7. t5 ]|d 1S 1

Listerl in¥igere wreceecﬁmp ke gty idenfied TR PR R dipg gorilla,

cﬁlﬁg%ﬁiﬂgﬁﬁg\a b i !#H:t F gfhs%QddT%nH TudaGhd ﬁ(‘in—lﬁifha?l pPimate

taining 0.1% sodi um docec

Ol ﬁmfoemé BBaGjre useful ﬁ)r tlpahhagnbstlh land thewpevtie nurp@@s D%he pragent
et hanol eC| tion urj fi.ed, .t r RNA
11’6’6‘1‘?15’8?‘}??” pﬁ}cglaaégrt‘m%%ﬂtg‘? E?f]rl? ?fb ?Iﬁsémop n@alf
density at 260 nm Total RNA prepared above is used as
a tenplate for cDNA synthesis using reverse
transcriptase for first strand synthesis and PCR with
ol i gonucl eotide prinmers designed so as to anplify the
cDNA in two overl apping fragnments designated the 5
and the 3" fragnment. The @xagerprl| eoti des used in

practicing this invention are synthesized on an
Appl i ed Bi osyst e RREPARATION AND SEQUENCING OF CDNA

Total cellular RNA is purified from cultured lymphoblasts or fibroblasts from the

patients having the hepatitis C resistance phenotype. The purification procedure is performed as
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381A DNA Synt hesi zer follow ng the manufacturer's
instructions. PCR is conducted using nethods known in
woOhercan 9363 PCR anplification nmethods are descri bet/usmo6/016983
detail in U S. Pat. Nos. 4,683,192, 4,683, 202,
despiB@0 bY SRomenydsid, 085 AnglgBioghem. 26211663 89 (1ASDeThe edlls are

neggiaeniat g4 PR A AP o o B o M epicine
thidc4lateON I IArBEHCINePH Y3 dnd(01198 Qéta-mfbdptﬁ’@ﬁ%mgl @tfsmo& &ll Ifsate.

Quide to Met hods and Appllcatlons I nni s, al
Sediwm laupd sateasinate iy hensadmied top @g@j concamtration Qfl(g@@ jo the gell lysate after
which MR oS ARRE dafabliCue B UEARO K. oy FEAMERE GRS ARGy e
reSElGUEsIp@Batghe tentaining the dotalRNA is léymrhohﬂoa cisHdreatsl M b&dlm
omthe patients wth _an hout HCV_infectio
chlpride gD DB Hl b e pelered b bﬁﬁ?ﬂ&ﬂ%’cﬁwa ke e R pelle
1stdtfk§019&1qh Q\%%I{lﬁ'(gf dt1o ﬂ'fM trﬂ?H@i\§ g/ﬁilg?A )%nﬂaﬁll é 0.1%
patients 0 are seronegativ o splt repeat e
sadiypodaceed silfatet (RBSy i Afies phe'ﬁhbh]bmﬁﬂgmxtrg:tlsp end dthanak prempltatlon the
lLu h eci fic.enbodi nents and ex npl es
P A 0 FeRG e S S TP S BA e OR ok dngiy ot 260
a@nd is not to be taken as limting. Numerous other
variations and nodifications can be effected w t hout
depakatal RYA propnretdﬁéowisj usedpé 2 tetnphltﬁcfosdﬁ% syfthesiy @sing reverse
i nvention.. Al nts, at i and .
i Bt el SRR oo PR RSy G e Agmed somsto
ahgItfp BHRROBI AR RO ByédepiddrMhithtsidSsigdagetl TR’ bid thd 3° faghiéiR Mhe

genetic screening nethod for identifying an

olggonesdentidesysed ia prheingthis Jevepiiorery DRtEYzahonan Agplied Biosystems
3 ﬁ%n@NA%gﬂﬁFﬂ&E ﬁ%&gfﬁ% tlllerln uﬁlﬁﬁﬁ‘ Js (fnsﬁ'ﬁét%nssf ?%ga{)lli@ﬁted using

presenc er ern sal

methsds inswh in thé ark. 6BCR alﬁpiﬁicauinnn@etm drerdostribéd-iatdetaid id 1.St P, Nos.
oadenyl at e, synt het ase

4 ?%&%ﬁgﬁg z%'anfﬁ{s(?oiﬁia&ng%géﬁ%é'ﬁqg Hdeaptdl pevgret iwes diludie PCR
T&%hélo S gfﬁgﬁ}ﬁngs Cﬂ(ﬂ? IA?E@Ia{llel\fQ DNA %ﬁﬁﬁkatfoﬂ,rzlj "‘Ergéﬂe tht Stggfon Press,

am no - aci at position 1
N8 Y od7(1983; an8 2CRAP4otoGls: A7dyidd 10A/ethid@s andlAphlicdtioBs, I et al., eds.,

AN, St Diesbrgiit T50) gifinsifasep thoigleongeas s
en’e&ﬂng @183mm%9a61d nfodtied 2 %bns 89disclbePherdd4. 315, and 335.

ol i goadenyl ate synthetase 1 protein conprising a
pol yiiine pequeces darirmined dizectlprifiom the PCR-smplifisddaN 4§ frem tl@qgnents with

R CE Blec Pa st 78 Bemiife Oy SR Rtem fipm e coding

reS 06 YEME © ATAHn AT ABSCt@in PatiBAElivilioGas defMe@itivdRs HIUVOMRspite
63. 4. An ol igoadenyl ate synthetase 1 protein

TepestRdroKRISHIGS 0 thoYilysept | de havi ng the ani no aci d

I ] :
honey soge S Pedialiof s Ak R b SN
in®hdddea st ilosteatiaerofithe presedt mmluén adtis 001 tabe tpleR iat limiting4 Rumerous

otl?er variations and modifications can be effected without departing from the true spirit and

scope of the invention. All patents, patent publications, and non-patent publications cited are

incorporated by reference herein.
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352, 353, 354, 356, 357, 361, 363, 364, 365, 369, 371,
373, 374, 375, 378, 379, 382, 388, 389, and 394. 5. An
wolo@oassssy| at e synt hetase 1 protein conpri si NngC&US2006/016983

pol ypepti de having the am no acid sequence of an QASI
protein that is carboxyl - t€AiMiIs honol ogous to
CGenbank, accessj on NP_001027581. 1 except for at | east
one 4k ﬁﬁ3%@F%“nDd|f|cat|on at position 347, 361, 364,
372,1 384, h")&%é alflc $32ning mefMdd %rh&%ﬁﬂlﬁ@é&l@h@oadenylate synthetase
synthetase ?oteln conprising a polypeptide having
gdnb @Am)mmtamndomm@rmcmfg isE@l¢c pdl sam @puesem@er ofan OASI
b SRR R 5 B AR e
OMsBprofelft: 115, 116, 117, 118, 119, 127, 130, 139, 142,
160, 161, 162, 166, 175, 179, 226, 242, 246, 248, 250,
254 2. 274 Anpiigoadagite g@thetasegigproteRgompysing ppdypeptide hagipg the

o8 aid ety B SEI D DR e or ol o finc il e

p&RfdnIPM, 27,2848, 96 i4g 0580 8416k 2492745 104, 68,4 82 113,r1r1¢t1616n116 117, 118,

1%3272&2@”1 BN BoRA625 nsohror 26 S0 Pl BT S5 22 27
1, 24, 25, 28, 31, 36,

2%59452%1 ggé %2% 292’93%’?3934{‘83% 108, 112, 5113 114, 115,

116,3.117 Ankligoati®ylate zynthetdd 1 profein, com@mmg a mlypepﬁd_e ha]:ﬁg the

166, 175, 179, 2 242, 246, 250, 254, 274 7
ampp acig gequencg gt arz<§851 pigisin € E@ss ca; @f&yl-t%%nus BologoHy torbunk
Batamtncd hiY Al LAIM6diStai6n &
a(gbg S@gé‘ginb%%ﬁ z\r}?ﬁ Hg‘h? a%}ﬁgtr?l noagc |Cd sequaerlme of SéQ aI D
pdiidioh 36X cept for at Ieast one am no acid nodification
at ppsition 1, 1,.36, 47,. 53
04, Adgyistadgala it Ppipipl toppfsing oty e
aﬂi% acid §Q}ueﬂc%%f ariléz'&Sl %@@bm thiths cai&%yl—tl@ﬁnuslﬁﬁwlok&% to EBﬁoank
54, 274, 279, 282, 284, 288
a@@@}on;}ﬁ{s 05 8;;32.1 eg@t fogageastgmv amgg ﬁCld;gtg)qhﬁcgtml at B(gs;ponégg 350,

S0057 55 80 A0 A, DAL a8 99825, 0

afEmdence of any one of SEQ ID NO' 5- 16. 10. A
pol ynucl eoti de that encodes the pol ypeptide of 3ng pne
of clai nBAIQOlgoadfllylatASl‘fﬁ@Faé?JbHﬁOFe@l %WH&@%?P%‘W@H ¢ having the

alr%nﬁ]mlld qg\% gﬁce%rf Y 8ﬁg'l gg)téllpﬁlgtclg APhx Nteﬁnﬁﬁhsr Héﬁlolc%o@s to Genbank

erein sal osition | pol ypepti de of
aGURYICANND 001021756 LriBexe fdragle:tshmte aniindhacid modificropattriositior 347, 361,

acceptabl e carrjer. 12. The therapeutic conposition of
36427 m384 38httdP t he virus is a flavivirus. 13. The

ther apeut Lo oAk 'sﬁﬁhe@dcse ¢ k)r%'te‘?ﬂ dotapHiaE € pblypdpEdy having the
is hepatitis C viTus. her apeuti c_conposition
afnmo acidsequiency of SEQIP Ncmz axwatrfnmt lfwsteme pning a¢if modification at

PSSR 3 SRoP S S5R39 L P, 1, i

1681107,850, 135, 1431850! 1HR! 2R2E 16 mscmom ana4@fz4z:,lzao 254,874, 279,
wHerein the cancer is pr ostate canc
282, 284, 288, 289, 292, 295, 314, 315, 335, 347, 350, 352 353 354,356,357, 361,363, 364,
365, 369, 371, 373, 374, 375, 378, 379, 382, 388, 389, and 394.
7. An oligoadenylate synthetase 1 protein comprising a polypeptide having the
amino acid sequence of SEQ ID NO:3 except for at least one amino acid modification at

position 1, 24, 25, 28, 31, 36, 47, 53, 54, 64, 69, 74, 104, 108, 112, 113, 114, 115, 116, 117, 118,
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16. A therapeutic conmpound for treating or preventing
viral infection in a manmmal wherein said conmpound is
wanoinhddsdt or of the activity of the pol ypepti geTal26916983
one of clainms 2- 9. 17. The therapeutic conpound of
164, a2 m116 1whersi inviled, 1oReYApEIdt 179, Eonprtuitb, P48, 3P0, 254, 274, 279,

2B SRR SlaV B rie TRePAmRh Eonpound 15 an R

mol egul e Anldigoatibeylith §ndResd 1 frokargeaipfisingi pellsdptileliving the
wherei n the therapeutic conmpound is a r)bozyne. 20,

amive acidsequprogof SEQ ithexcept fer ah least pae §ipiae agif mogidication at

t her ap k CyqC d<4 ' - 1130NQStq.C
PRIt dea op o ee ePah A 0s 2o, R CBONREHGE 17, 115,
100 NP7,1180,189,au2,1 166610162, 166| YIS D19, 206, D42, 240y 248)85®1254, 274, 279,
clains 2-9. 22. The diagnostic kit of clamz2 1

2828 385, 28I 20 1o ot i e3Dy 364 Hs P OB HAR! 1%

usi at jJ.e ' 3 eoni : :

i aghosi S ReaRRRE SrliRER: |t onRRHRE R pAgecpride haying he
amhacidatqueice of atyums of SPQID d&L3-dhis; and (b) a | abel or

insert indicating.regul atory, approv or screening,

i aghbst Fepo g ciiods s EaBR e of i B oLrigms 2.
conbj nat i PffelaP&kie 8mpodition fEreslin@ IPHRVenbinK infecBbn 6} B¥ifs n a

1 wherein said at | east one polypeptide Is detectably
magipel whlereiR 4aid pompistiion isfthe pctlyp@mcrew@ ay are ohblaigisdebiogethas with a
g mamTiaIa]iuan s%%glect .whi ch conprises providing to a
PUUPPERYCE M A HERE B F " Uech treat ment a therapeutic

conppsi t IThB tiRfapedtRicompdsitioddf clAine] INetidiaal thefvirGd @b Madidirus.
wherein said viral disease is selected fromthe grou

consli3st i ride dferappigicepapositioniod laint Briwheyein thgevirus is hepatitis € virus.

Pic ornav iA{ %gﬁs?uftl@ E}Ihyds%tlllcq)g ?cglﬁ%ﬁﬁlgrggﬁlc!e{ ﬁg%ﬁm"i‘df :'v}hé'reintsﬁlﬂ
Coronavi ri dae*tamTy, e Paranyxoviridae famly, the
chapdsiioh is thkagolp@piide)ol afiyéne i elbighe\2i-I fogketieer frathial piarntabeitically
Papil |l omaviridae famly, and the Herpesviridae famly.
agesptablp gafigt hod of clai m 25 wherein said viral disease

s sgf ect | B kif Tho R s bloStalS cancer.
Vir ufs%,' Ye ?Bﬂv"vhggﬁ&fé’@?}?éﬁé@ O%@gtﬁd F\Llllt*’lébgiﬁr Ss, Jalpgnege catieet
Encephal iA ihsrapbutio somdend foe trehting o1 prBeentimevikal mdi¢ction in a mammal

i arrhea Virusg, Hepatitis B Virus . .

“gﬁr@{élp% CHRHIE iR oN: LS RHYH ALt polgRppfidgsof any one of clims 2
gHepatitis A Virus, Human | nmunodeficiency Virus,

Sim an | munodeficiency Virus, Human T-Lynphotropic .

Vi rud?. Rdbs ti8mpewivronpound of SARS! tculreosimth thesapewtigisomgound is an
Virus Ze icular Stomatitis Virus, Respiratory
USRS MOl s, Parai nfl uenza Virus, Human

Papi {4. omerk kéSapeit Gofipud@ Hf Shitid] Baheldin the thedapeutid cBbHAM is an
for treating cancer in a mammalian subject which
lessle. provi di ng

19.  The therapeutic compound of claim 16 wherein the therapeutic compound is a
ribozyme.

20.  The therapeutic compound of claim 16 wherein the therapeutic compound is an
antibody.

21. A diagnostic kit for determining resistance to viral infection, comprising at least
one polypeptide of any one of claims 2-9.

22.  The diagnostic kit of claim 21 further comprising one or more of:
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to a subject in need of such treatnment a therapeutic
conposition of claim14. 28. The nethod of claim?27

wohevegtiigsesai d cancer is selected fromthe groupCT/US2006/016983

consi sting of : adrenocortical carcinoma, AIDS rel ated
cancer s, ({Kaipbgéioss Hantuna ,leastlomsp@lmeatl@fm %ﬁmhl@&ahagamﬂ,
cancer, astroc oma, .basal cell carc ‘ﬁh d
cancers, pfﬂgﬁ?f CIaRgRLE Fnoni%ﬁlg OCARE maé%r{ SAY %p@#ﬁ%lons an
el | gnant(bj A lbQ @ﬁmﬁerﬁmm@ﬁmg edpaRtorPApdvasoLstr@hing Magnostic,
brain tunmors, gliomas, astrocytomas, malignant

gl i omas, peygaesty nbﬂmgpeuﬁemqr &byl cembieien thereof.

2:3[ 21;?2[&1‘8 Hﬁg}osﬁ tjlﬁ%c?ftc?w 2l ﬁérg%{ hlr(Pa{ leé/s‘ta%nel,Pol e]%tgile is n<1ie(t:ectably

gl | Oageledor east cancer, bronchi al adenoma Burkltt S

| ynphoma, carcinoid tunors, central neryous systh
| ynpHoma A wethod foaireatiana siral diseisk 8ya maTmplinsybiecd Mhich comprises
i1d
PhEUET BB L RIS hEYAIT SR b
rry el 25gendhs method efidlam Zéhvlmrmrcsa[dyseﬂabqhse(akd i sai@;teid\fmm the group

i sqrde s col.arect al cer us, T-.ce
cwwg%qé S EIuRAe Rl e@mw@@@pﬁ@@we Ié%mé%ar“ndae family, the
Ca’&nﬁ‘sﬂn@aeff gjg Mleq”fdra iddae %ﬁlfya&é R :&Viri @R THMiGL e Rhabdoviridae

tunor, extragonadal germ cel | "tunor, eye cancers,
fanityy &e@aplﬁwmmidaﬂwmbf, mﬂﬁh@rﬁ@pamldamfﬁmgﬁl | bl adder

Canots: naa R REGRT AR AR, S RO SRR g erove
cdﬁ'@@ﬁifg o I&pbtﬁmﬂiﬁsy Yémﬂv FREOKin, We!stmm{"(ﬁ,, Japdnle§8ni¢ephalitis

|'ynphoma, nasopharyngeal cancer, islet cell
V@m,d)en@wa\’lru«s; I%nve,i;e lraéﬁaﬁrr eV irys, Heneéitis B Viims. ingerhnlomyocarditis

Vi0amanRyoffh ARlE AV il S AERbiendy s, Simian
Iﬂﬂhﬂﬂeﬁélélﬁmﬂ&ﬁmg obyskghoesicyirkdo Rk Saeeira Virus, SARS

carci nonma, nesot hel i oma, netastatic squanous neck
corapRys, Rabies Yistse Vesicibe ﬁrqa@tlﬁ%wwagﬁsalra A paptiel Virus,

i des,
PGy PUS IR bl R0Rbe S naHetBhicl R0,
di sezises A mamad for awdting camek mammhhn SlbﬁclSN}udl’qupnses providing
ovarj an canc such as germ cell and epit heli

tq g9ubiegl 1P g S%asr@mnﬁ%ﬂa el LompREHon z&f"é‘?éétu c

cancgy ., Pk deholl 8f daitP G ereiPQM dafich %%Gl%éted from the group consisting
pheochronocytona, pituitary tunor, pleuropul nonary

obl adrermeerticy mxsmmla MBS ceated eanedys) &ap@s s sasemn, ALRS-related

nd cancer, r conas, z ndr skln can
e A o, 35 Gl el AR ORCLi g gy BREREcancer
b6 GhRBsteds@8dnhds UhAlgniR Fi6Rhs hiktiipion8s, bfatysi glioma, brain tumors,
car ci nona, thyr0|d cancer, transitional cell cancer

gh¢m¢sh®bbq§<tmas, maligoant glioreashensndyeomaamedytiehlasipmas.aigeiplastomas,
suprzgenr%orlal 1(3:r611rrrllﬁwe heuroec%%érm%ﬂﬂﬁlgf vistl %at%ll}pﬁ‘ld hglfi'ém"{lamm glioma,

breast cancer, bronchial adenoma, Burkitt’s lymphoma, carcinoid tumors, central nervous

system lymphoma, cervical cancer, leukemias, hairy cell leukemia, acute lymphoblastic
leukemia, acute myeloid leukemia, chronic lymphocytic leukemia and chronic myelogenous
leukemia, chronic myeloproliferative disorders, colorectal cancer, cutaneous T-cell lymphoma,
endometrial cancer, esophageal cancer, Ewing’s family of tumors, extracranial germ cell tumor,
extragonadal germ cell tumor, eye cancers, intraocular melanoma, retinoblastoma, gallbladder

cancer, stomach cancer, gestational trophoblastic tumor, head and neck cancer, hepatocellular
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carcinoma, Hodgkin’s lymphoma, Non-Hodgkin’s lymphoma, primary CNS lymphoma,
nasopharyngeal cancer, islet cell carcinoma, kidney (renal cell) cancer, laryngeal cancer, lip and
oral cancer, liver cancer, lung cancer, non-small cell and small cell lung cancers, Waldenstrom’s
macroglobulinemia, Merkel cell carcinoma, mesothelioma, metastatic squamous neck cancer,
multiple endocrine neoplasia, multiple myeloma, plasma cell neoplasm, mycosis fungoides,
myelodysplastic syndromes, myeloproliferative diseases, nasal cavity and paranasal sinus
cancer, ovarian cancer, such as germ cell and epithelial, low-malignant potential ovarian tumor,
pancreatic cancer, parathyroid cancer, penile cancer, pheochromocytoma, pituitary tumor,
pleuropulmonary blastoma, prostate cancer, thabdomyosarcoma, salivary gland cancer,
sarcomas, Sezary syndrome, skin cancer, such as for example melanoma and squamous cell
carcinoma, testicular cancer, thymoma, thymic carcinoma, thyroid cancer, transitional cell
cancer, trophoblastic tumor, urethral cancer, uterine cancer, vaginal cancer, vulvar cancer, and

Wilms’ tumor.
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