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Interferon-1gG Fusion The present application clains
the benefit of U S. provisional patent application no.
wo6Q@a271B818; filed May 26, 2005, which is herePar/US2006/020000
i ncorporated by reference in its entirety. Field of
the I nvention The present i hvention relates to fusion
pol ypepti des between interferon (IFN) and | g4 as wel |
as net hods of use and met hods of pr.oducti on t hereof.
Background of t he Intesi@ronrlg& Fasion pes of

interferon have.been treatnment  of vira

|t Sl RS AR EN S e penp AL Piabisinien etent

pﬁlﬂéaﬁtloﬁ'rﬁa $0/6B5IHISS filddWa 262005, whithas hefdin irtdofsorated by
s been approved for hairy cell |eukem a, malignant
eEPNGRIReS sndrety.cul ar | ynphonm, condyl omat a acuni nat e,

Al DS-rel ated kaposi's sarcoma, chronic hepatitis C

i nfection and chronic hepatitis B infection. An

advant age of fusi ng Fieldeoffthedaventiqivl yet hyl ene gl ycol
(PEﬁ)erb >}Jc‘regéln lﬁ'\?e( ﬁ‘?ela tb%%‘b?f golgge;gtldésfbeet Qgﬁ interferon

t he Jee e nu reqU|re over
(IRN)rend 1564 ascaelpae mdtherssofalsel drAN methptia bé drquuctiare thereof.
have been approved with a dosing frequency of once a
week: PEG Intron(r) and Pegasys(r) which respectively
have a 12 k Da PE@ﬁkqfirBuhE)agfmlmmrﬁkﬁntly linked to
t he rotein. Besides | nprovin at ent conpli ance,

the Yﬂﬂﬂ“ R4S Al dntedemn hays kaen;gp gr frepinent of viral
infealiéHsa Bhcets bR %tﬁé}%.ﬁa%egnm@muw@%@%er i Fdriek@mple,

and related efficacies of therapy as prol onged

mf@tfem #ted2i has baer appioyad 4er W|@llé¢l&<em|a,| mmlg@@m t in

S5t CHELGE D P B AOSOEB) ho

sagiesyna,i dheonic hapalitis © étfeetion dand chrormic thepalitisaB Afeatimh. An

=Bk 1 054E o e Shpr IBRERA lro b M Blka b
vhanicalf-lifatand; theoeipg sediceltho elintbieabf gbsesveqoked ovérdime. For
oGkl 41 a0 T Pearitsct PaSha Rer bPen APEiovedvaID Bfosing
fretjiichbPeyoftePs Rdert PEG'—IhtrHﬁ@'a@aﬂ%g@é?@ WHicH lte‘égéé‘t%ﬁf) have
see Stepl ewski et Acad_Sci
a 42 KBa P TR 4a 508 GOy Flentindie s IFN pratea. (Hesides
R ot R SREGE b O 2RSSR, et e
fayerrblyialigraine nhagmoa@dynamly cbar@cteslsmar@ncbreimaa effisagies f
thgl% atg‘i%rﬁlogggdj gU&Eu”ﬁeQ I){{s@?m!: Pt\‘&ﬁéti@e&—e\g o‘?fl‘—eﬁ ?%%Jlt in b{etter

|nv n r esses,
efﬁ'ctm:ynhm pulSailla\pemﬁlesn anme:svetcbés(J alnterkamd)rwaed qutbcblqrneﬁes de

2402 OO BeRirish 4 LB naes B eR a2 S fignes
the@loy aﬂ@lg@e Jéndd ef d10¢1EiM mbﬂmecfhﬂtbﬁ}rﬁdﬂbﬂg@ltmlfdm?eaément
nenper_  sel ect.e

[ the interferonis
Of#%ﬁw'ﬁfﬁ%t'oé‘r%!{}gth@%§P§$‘?Sﬁ§3 senefifial PhaFaaceinelicpraperties.

Béd%fu@éff%l” eRarbleaigo Phad BESY H%GHst?étéétc?@xhlbi"t”a%faﬁ{/ew high
a-2b, interferon alfa-2c, interferon

leveitoé entbasty dapeadant cellnnedrabadowt@pxlsﬂﬁ(w@% (S@r%tﬁmeWSkl et
al [ a

alXrde Rt WAB G U8 Ao lrafResbdbsh (B Mo ks g peed in

thalar’ra‘osa compositibe rcompallsi'ng -idtefParon fosed feea omwledflaitHat @xhnblts

rfe f i nt ron. al fa-14a |nterf

arl BYERAGH RA-Re BidioRioitk Ahd MG A RY B4 15 Smeld"h3d g0

mamifaciues.on al fa-17a, |nterferon alfa-1 7b, interferon
alfa-1 7c, interferon alfa-1 7d, interferon alfa-21a,
interferon alfa-21b, interferon alfa-24, interferon
beta, interferon onega, interferon tau, interferon
alfa-N3, interferon beta-la, interferon beta-1b,
i nterferon gamma-1b, interferon gamm, interferon
al pha F and interferon al pha conl (e.g., SEQID NO 2,
3 or 15) In an enbodl ment, the |nterferon conprl ses
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The present nethod provides a nethod for increasing

the in vivo half-life of interferon conprising fusing
woheosimtasrferon to 1 g&4 (e.g., to create a fusPOWUS2006/020000

conprising an am no acid sequence selected from SEQ I D

NOs: 2, 3 and 15). For exanple, in an enbodi nent, the

nmet hod conpri ses rmrﬂamaﬁ&hylm&ﬂmﬁl ng t he fusion

pol ypepti de,, .for exanple, i

D B eSS iion SBressedy inr M thxnaeshia teae Ing

prédent iken@8n bRoviady ﬁ%@létéﬁ’ pd)l?éé&ﬁdécdoﬂ%r%mg one or more
pol ynucl eoti de encodi ng usion, for exanple, in a

mtﬁ@‘@mﬁmimﬁptld@%ft@eddg@nsmryn@rgsl@@#@pb/@emum .g., an Fc

I en
e I%H |0tﬁ{p% gdﬁhegggﬁn ?ﬂghgﬁ%ﬁﬁ% g;(gﬂ op{]l onal |y
enhlmdlmehh the interfaren &na membérrsetestreciron thé grdupsmammcbmg af

R SR BRI P i e o g8 °
interfeenT alfse?c I|Bteﬁelmrﬁl%4a,&htecfb&m dlfo4p titterferodLigifa-5, interferon
N M AT TR T TR

int@tferorlifa- 8@t|@treﬁ@fdwh|ﬂ 16y, 4terforonedifaeIOY) itbfféroflalfa-13,
interferon alfa-5, interferon alfa- 0, interferon

intgrferonzalfa-14a. dnteefetan alfer Mbzinterfaroaraliar e interiengn alfa-16,
mt‘eﬁbﬁfrf afaomahﬁté gkbn ARt ffrf %tegg@nféra%c 'irﬁéﬁér%ﬁra?r% 1 37d

a, I'nterferon a interféron al
mﬁerfﬁ@m‘ @faozﬂ alinterfer alfand th, firdederanl dite-244 finterfarceriasa,on
a
ot JBH R detp R N FEBBo Uldd, Fro
beddf1 b; ibteftbrom gamrriaerlbnnmrﬁeaerﬂgmmaﬁtrﬂzerﬂ‘emnmlpha F and

@l pRiTaPnh ShFLIEE RARLIF 2. o 750 rrch R bRtizment. ths

lnﬂeﬂ’eftrrf Eorpridestaar drdino Ui séRicPide beleatekbirornhe gfcﬁmfbnsnstmg

interferon nterferon aI ha F_and
or T B 2 Sh . 32 b ol el Bt e amino

ad@é&ﬂéﬁ’b@ B € RIMPIih SEQ AN NOY 11 0Inafy é’mES&IH%ﬂ? %hé ﬂt@ﬁérg;ﬁ is
fromthe C(grou consi sting of SEQ

fuged tq thedaG4 My dpentise linkee(e. @Gmhemmed@geaapramlw fsomnd
oL2E0299S8oacte AR B0 EGs. Br BRI 18 MR 10,14, 15
1Eioﬂévé&)c ergy, comprzsmmqeemmoampl segplicnat of SEM ID NOE:7h&t 9, 10,

D A Y T A

fusionsibereid icd pbarmandiutlcmIoenﬂxdsﬁlbn?domprsmgl @plarmaceutically -
[ nféﬁ%ons associ ated wi th chroni c granul omat ous
ackeR Carfieli-i gnant osteopetrosis, refractory or

f eCcUTHd ﬁ}@séﬁﬂlﬁvmionwyﬁwmaa rﬂGlﬂlPﬂéF%bﬁ‘)prBﬁ‘igrtWoC&'r’ere
eukem a, chroni cn{;gase Phi | adel phi a chronposone ( Ph)

(epgos$ t3. e S &nf.GhidorB lioda palyPPRifiasAfdhe ventign bound

toﬁ&hb@ﬁaﬁhoﬁ%b@aeﬁ@orﬁﬂ% ! Wé@émbwm”é?ﬁ%f tl{eﬁﬂgyﬁt%'ﬁah%
acum nat a ate ka (O sar conm epatit

palyriepdideonf tednultmer ere sochinat@:wutlma divatengcaomguch as Zn?*

S i U s 5L AP Ot e

inicryséallirey fonmf used to IgG4 or a pharnmaceuti cal Iy

am e aAr G EBHTIBR 508 LB ror ekt 5 Reeapottdh o

coh@rlsudmammf@@h fiRn hdrB® if labs@&étldrﬁwm 8683P 6 fi@ther
nur si n% nother. |In an enbodi nent, the interferon is a

phasmeseUlicel agents: foF BXRTRIS. syt fo6irepdrg Agnedicalgondition

séléﬂt@d frefrRedrbd cérfblstinf?ytcﬁ HI & @Rl @l%énﬁctl?ﬂt@DEISfeon
al fa-2a, i1 nterferon al Interferon al
interferon alfa-4a, |nterferon al fa-4b, interferon
alfa-5, interferon alfa-6, interferon alfa-7a,
interferon alfa-7b, interferon alfa-8a, interferon
alfa-8b, interferon alfa-8c, interferon alfa-1 Qa,
|nterferon alfa-1 o, |nterferon alfa-1 3, |nterferon

Y A A Y Y A Y Y A
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ulcerative colitis) in a subject by adm nistering a
t herapeutically effective anount of an | g&4-1L-10
woéusican730l ypepti de. Detail ed Description of tReET/US2006/020000
I nventi onThe present invention provides, inter alia,
an | FN-1 g&4 product that exfi bits a beneficial in vivo

scldf6$i8) guriolis lirfeatitthstddbeiatedl Wieh efravRUrantibihafidedivédds, a
manuf act uri ng process. I ndeed, the

t
R LS BB R FAERTIPDI Y TBroRBg eXeEngcosiyiPMaa acuminate,
hahgrall tikdevnib OcH'rBI% pﬂésé Wlﬁﬁbipﬁ%hrbﬁl%eﬁf?ﬂer(ﬁﬁ poeltlve
expressi on of | FN. " Nbreover r of
chrenie myelpgeagus reukeryia (CHL), Wlmgnh@efan@mm fllculardgmphema,
cdggglg)hisagé IQlt::um %lr r%%t%@ kgéést% séu§ﬁ1a %%&%Q%SB Wi &tion and
hepatitis BodprMeMnembedimema dhan‘mmerwgenbnsl aineybeasdieoted

fri e SR8 o B R SRS, oty \Pkiebh vitkoin g, BfLRL 2661,
vxge@ IDX-6656 andl ahhetharegent st fevtthhbidin, lfoMetanf$leCunder the

nd/or an aqt her i nmunogl obul i n subtypes because
a@a?ﬁﬁ[}q %ﬂemf&@ﬁﬁﬂ%{h Y gE@ @zﬁ&mce%@}b%meosmon
théoati vely poorly (see e.g., Steplewski et al., Proc
Natl__Acad Sci. U S A 85(13) 4852- 4856 (1988)). "W t hout
bei n@%@ﬁgntuvat@nrﬁhcunswe@sﬁndﬁolatedm@mrw egtide encesing
rgthNf-I @4‘*[]§|oﬁfse¥ REtAGEERN N RO tﬂ lﬂf/eﬁh'bﬁ 3pke
or eat nent of pregnant wonen because t
paliruisiastice Gomsem rpllcwoﬂde abquencei seteatéd fromethelgyoup

c BSEGBSECER4 500 9600 A B G s

a racbmbrmanlt Uédztgr caﬁmprlslhg efﬂmc&bhdmbf the m%l’ftmin OCKIQ@ Ehcluded

I acen arrie S, _not. ontral at ed. f
PE U PR BieshbinSttion s An iroisiar el Gril qaising the
vel@tmat [ t is Cvirus) would be beneficial. Ml ecular

Bi oI gy In accordance with the present invention there

RiepedyBethes mreYidesa me’fh%qi tr inceaging theyip, vivo half-life
|
°”'“ﬁ2”§“§1"°d°%*of STROSBUREHGon O RGEEY, BiERatt b Michon
COMArising an afng a¢ié saguense @é@tectfrgm SERDrNOk; 2 R and t5).

P AT e SR A, e Reln SnilBs Bt Fpiprossing

thefusicn paypeptitie; fargxenpbsiin a nmx oalk (e.d. ha becﬂenél&‘mﬂtnmb las

£ BB Elr el e Wb E R a eaigsSa by frrodtRing s
pdyriuglsatide entoding ysfusism, for(@@mplaliin a@dcl:_?rﬂlﬁiﬁéht vdgl!!t)cﬂ" ei c
i ggi ns eds

Aci bri.
Oﬁe(i%tgs%éséc%ﬁSﬂf&ﬂh?%ﬁ(ge}ﬁ?%ﬁqmsﬂ%? ughiasrA pRMVteLARder &
coﬁddlonb‘ﬁvﬂﬁkélﬁ theeflfsion( |§%§F’9@ssed\%mﬁhaﬁ£ﬂsblaﬁ4b e RisdR, bind

Fr eshne (1986) mobi | i zed Enzy mes
infroqycing é@sfus'p& 08 e)gharrsaceétcehq:omwswbmt@f lr@gutue bady of a
utlglﬁélc?“sﬁcﬁrasq Rith |9 rilgﬁ iboi rﬁ@nt%ﬁq%Hercgf |ﬁacl an%‘e? ),
rr'ent Protoco I'n ecu ar Bi ol
sefated fromdhe (gI@M?owsmgl of infetferonialfa® 1a 'Imedeminclfze] bj

e Gk os PR P arE b skt dhRrbatPRiER AR e,
intgrferasalfedb,Unietfieran aifa-8yintetionss aff&iﬂﬁnt@f@cm bH#S&-7h, Pferferon
ol R RO A8, I RS e o dulederon Sitr

102t ONErBR RAFESIOR, iMerdrBE St fitérierdH @lfadfta, interferon alfa-14b,
hosp hor ot hi oat es and t hi oesters, in singl e stranded

in a‘PFﬁn bt e eraimnalier B, intsremntaliant & intarferon alfa-17b,
infePrRFNAIE- $RE, litBrTERMUSRE$7d, intBHE!ORI i af’fadu'?tgr%’rg»ﬂ 2-Pb,
"nucl eot1 de sequence IS a series o nucl eot | ases
(al so called "nucleotides") in a nucleic acid, such as
DNA or RNA, and neans any chain of two or nore
nucl eoti des. A "codi hg sequence" or a sequence
"encodi ng" an expression product, such as a RNA,
pol ypeptide, protein, or enzynme, is a nucleotide
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Sci. USA 74:5463). The pol ynucl eoti des herein may be
flanked by natural regulatory (expression control)
weemsant®ss, or my be associ ated wi th het er ol 0gOUWAIS2006/020000
sequences, including pronoters, internal ribosone
entry sites (I RES) and ot hefr ribosome binding site

m@e‘qtmnal&s% dnfesfener setaf :ammn@eomlegaant@ﬁer@uw FReMEBN
i ntrons,

ah‘sg.- 8 dﬂfgr@% ea%(ﬂes1@o ﬁﬁﬁrégrggn e&hié’ olngf%?cﬁgggrﬁag-ﬂp rnterferon
gapene] iaterfefon BIPAET &id inGSrferéh Qlﬁhb%nsleq%eeﬁ?&nbbém%n%
m’qef:[%u' atory region capable of bindin pol ynerase

EONC@IMprisesan aminoaaaid seqiench ﬁ@@g%ddme ithe group consisting
of BYEQyWd WO?QQ”%%F\GHQ' :]ﬁ af'e n%%@ﬂtcﬂﬁl ahdcctrﬁbr‘iée%tdnnﬂmno
transcriptioh of a codi ng sequence 8
acibspauenee iset forth lg@rE@ﬁD,Ndeunded at its 3' termnus by

(5° HeRIREb Yo Miod Aok BRs B Al o bE uiPPierERs. m
a subjertteaanmedimebmqun that isnitelataiile by rrﬂmabhnher@py,abr any

oxpffife el o e BET PP siad CE bRy AT s duee iy

miloplescrpdis, seMpus RIS WskOcigtea AaSehrSHik: gram&%&oﬁs
rotein bin domai ns (consensus sequences

di eaSEomelighan ng OPRHEOPS EITAGIORf OTHIRBUBHLyaKEeragkcontylomata
acRimERE %al%llh&%é%rﬁn@zﬁ%é a\ﬁﬁu ﬁgﬁe%ﬁﬂosome (gh)

expressi on cont r ol sequences I ncl ancer an
postiye chevc Bwglasrbeds teukemmizn(GMigo anamtcmelaeomfa fatlieular

Iymgl"{@rﬂé' QhdylR gﬁﬁﬁlr’qﬂé A D& é??d Hgf %gpc%%é %epgfe tis B

pression Yone ‘ar e no
infegtiamanhepatitie  (nGaionpcampiising eﬂm&lstéamg:rtb tiosubject, a

e R Al K B e

fus;emletongm@rpmmaaemw ﬁc&érﬂalaéb@ﬁﬂ)obmbmtﬁéﬂeof
of Rous sar coma yi | us nmoto, et_al 1 f
OB pra B BT B R RrSe RS RS0 hf%r?mseandw) In
an(éhﬁﬂcﬁtﬁmen?tthélbubjeétW%ﬂé nBhe6r a Natsing MeBfer. ﬁ?hn ekddiment,
78:1441-1445), the re ator sequences of
theriyterferan is 6ﬁt€rmb%feﬁ%e @ffﬂ@tt egr@tp eansjstingad 2 intexteror alfa-
2 h
1a ﬁw@er?e%ﬁ%)fa-1w ﬁﬁé}rfé’reﬁ' ‘Ffae%égfr@?é@ F}fg%ofrﬁ?ﬁéjrgﬁfgég €

| act anmse pfonot er
mtprfgr@n alfar4a, Iﬂiedaron&iia-%.,lfﬂﬂeﬁfér(mm -3 13ty fera alf4:8, intetferon

AT i SRR bl i 52 o 0 ey,

intedfermomtdlfaatia, hmetfenmaéﬁal-*rﬂbsmtenﬁéroﬁ iatfaArse mté@érohwlﬁma

np s e e e PB4 Bifeaspn ofd cABRSteIPE eI 72,
intelefEnonir e VLS e)tenér@mﬁnam7o°ﬂfer€érbﬁwaqghymrféroh'aﬁé%i)a

t he al kal i ne phosphat ase pronoter. A
inBRReRG e iTierTeron QA THRGSTSR AL INisTTeron omega,
mteﬁé‘r‘&ﬁttbﬁ’ NatdreraP aIReNat feeédrbh bel1a, ‘?rﬁ’t%rf@mry lgéﬁslcbc hrftiP&ton

" transcriptional and translationa
m@éhcwrfaﬁoraga@ma mi@ﬁemsalmﬁandemedemalpmwom In
I . Qf codi
an?}a‘ix'a%cgﬁ@gﬁf ﬁtﬁ%ﬂﬂ%@& ote d g{)lflgttel’ ’as\m%{:]gploq Wgﬁ %Hﬁfr Gaore
furthies phpiaesltical agemts: ciolt euamsplé,mmtebls)foaﬂrdatntg)é nwetiddl y

ansl tein d di ,
cohHE <A BVR 4 B sheBERS afpeviurbrehs M
mmilplewclregosw s@aua$ ngediidas iaeEediaat ivaih drfodc @?ﬁﬁ:lorﬁ%u@r

to becone rg@nl fest; for exanple

d'S&asaue Fﬂj‘ BFiSERPIOHS: ratrpciort Prgcyad @xierpalgondylomata

achimizé, Aty R MukRehih ”cH’rBﬁ ﬁééé’tf-"rﬁ’lﬁdéipﬂlat 6@81%'0@5%@@95
a correspondlng gene. sequence is expresse in
or by a cell to forn1an "expression product” such as
an RNA (e.g., nRNA) or a protein. The expression
product itself may al so be said to be "expressed" by
the cell. The term "transfornmati on" nmeans the
i ntroduction of polynucleotide into a cell. The
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pronoter (pUC-series); trp pronoter (pBR322-trp); |pp
pronoter (the pl N-series); |anbda-pP or pR pronoters
wWOR@L3R7750r hybr i d pronobters such as ptac (pDRBEDUS2(86620000
Brosius et al., "Expression.Vectors Enpl oyi ng Lanbda-,
trp-, lac- and | ppderived Pronoters”, in Rodriguez
pogitivie @mmmyel@gdm@s IVBI&emIaS(Cl\A_)Smaﬂ@lyarﬁfméYbrh@ﬁaJ fallicular

iRt boKBGibBidta BBSmAR, DSSRIater Rilindl E5RORE: hopatits B
mfe(xtmn@mlelmbpamtls di igFedtion @k 3, phlagntaéeutﬁcﬁlgd:drh é{cysslgtﬁifpm%?eﬂf Oth an
at en s

bRl e aitionabsoer o selacten fiom e @ioup POnSiEinGpr.
rlbé\h9|84|)satBhB|ﬁe WMQ? %%ldl@'BlLN’%G% \J‘X 925%3@@%‘%% and any

othﬂggentﬁet fcpygg@e(@g} éomexample,etncér the H@m\)ace}ﬁmal 56:

C 355" J ne 68: 259.
ok enkens gdoRdoy Jn h enbofhen. 4 IRENGFIBRH5e8%

amireacid sequencer satestdd frant thprgndmcmmstm@ dfIBEQ IDIN@EA2, 13

i es. of he i nventi on.
o 3,0 R BREEE Dot SR ! 0 Sagno
forthriol Sk g NQrstecin duaembommem tBe POSISIS iaHUrS s LG5 aq\ﬁggnant
S ansfogg&tlon or transfection an

| | | T
nufBATEE Bl Mot c PRt st dhe et bebriiocive
amunt:@‘dhé &ol&&d@bly@épﬁkﬁe é@rﬁbh‘ém%ﬁérbﬂ fgsdd ! Iﬁéﬁﬁﬁkﬁally

ese hanster ovar i nes

in %%PP@"'OMSE@%@H-\gra' M?P@lﬁtc, m tﬂuedgha(ma@utmlly aCG:eMable
combﬁﬁﬁén fRkdorlis Q&lﬁiﬂl?bf&i fofh ltreat&St tm"?(?g gtﬂ’ﬁmg

i nes. i cal expressi on vec or SucC
ef@@éqate ﬂfﬁfﬁé@bl% Rﬁilélc Vieys-gNA arfd togpaintain ho mi,etea:table

he PSS ms RNNfBPé | t"cﬂ/setvg's\té 0@& (g'bﬁgzgz{/%g |a£tféP “end of

thestreaémeahwna pterladscrl ption termnation si te These

vec I sual | ain a, se ct| n gene or
n’pﬁ-ﬁé ?E%Ff‘gtﬁ“’é aigh pf ‘tsftees %mf&i o5 dPLIyRERtides
corppng ifgerferon hsses) tOQQGﬂ%thn@Sﬁﬁo&ﬁi'ﬁg’é 'bBIyHDQIEBﬁd‘é S
m such sources as adenovirus,

endiEingl i aBbBenide. @t.a hogt caldindsr capdbonsanerit s,
polipadigdtiee |§fax§r8<§g§c§ frgnoéh EI%BB& (I W@%;ﬁ%?@ﬁ&rﬁ’ émgf'lses
lsogtlag 1%90Iymn%dﬁed\!%wyhm therseonasof the paesent (rm@ﬁﬂc)n Sedrly

pol ep'i@@prodﬂﬁ%@so ReYo'd %gﬁﬂ&hggéé}r gﬁ%kmg}ﬂg{ e, and

acul ovirus vectors s
Modh firdariepmzodireent of tpestvenhmnsichtdlee raaly isolatiet!i If@ﬁbm ons)

corh LFW%%%W fulsBd a%&%hé@f 8}3 3 f)b%rgtﬁqepglg\g {%gﬁ?ﬁlh%‘ig gqu-ge

(e.q, kLl—tﬁw&dmgtmyespemes) rederig witle any paltydneleotiddendt; §uc§hn§|

fusfyly EMINRIAt S e oRsERn i Fuct HBepOvsIamEleAnchaRY host cell
commrtbirig Swdh HVecdp atlhé br@@ﬂt ihbentrapdaiéd E%bﬂé‘esgérgpﬁnlleﬁwod for

"ﬁ resent in the 9 pepti de am no acid uenc

tregtingar prevengjagiag \}\@qurﬁﬁwdlsgt%&%m anulbple stleeosisioes
fl&fin i I o

in ek g?fr?%bvdensﬁﬂ)%lﬁé eé%ggﬁéﬁr%%%i%?ﬁ% rﬁ%ﬂrjnatmd arthritis, or

ulcgratiye @Qjms) wea p@pjg adheintstaringe themmmedlly effextive amount

oféah?@qsl}ilﬁ)t Qi%n y egggger ally a eukaryotic cell.

ect ceI arry out post-translationa
glycosylatlons mhlch are simlar to those of mammalian
cells. For this e ﬁell expr essi on systens
have been deveropet i t rEEM |y, mammal i an
protei ns having native patterns of glycosylation. An
insect cell which may be used in this invention is any
cell derived froman organi smof the class |nsecta;
for exanple, where the insect is Spodoptera
fruigiperda (Sf9 or Sf21) or Trichoplusia ni (H gh 5).
Exanpl es of insect expression systens that can be used
mnth the present |nvent|on for exanple to produce an

. N ~ — ~
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are simlar to |low stringency conditions except the

hybri di zation conditions are carried out in 50%
woanwanTde, 5X or 6X SSC and, optionally, at arPOrgisere/020000

tenperature (e.g., higher than 420C. 57 0C, 59 0C,

600C, 62 0C, 63 0C, 650C or%68 0C). In general, SSCis

0. 1 B m&ntamvbr(ﬁoﬁbr@hﬁé‘ﬁ-uﬂbk &lrd, @n IFhGdi radi @ that

xS g inuden RRIRIS progiq éw'?d%aéiégﬁq%%ﬂam@m m@de with
a §ihglbf&@ﬁﬁﬁén9fac¥d‘rﬁﬁg"bfr66éé¥ Zlﬁaééw th@blﬁgﬁﬁé’ca %é?ﬁff

bases are possi bl €. Pproprlate |ngency
Pregassiig p&ﬁlﬁglam@m@lecxltxatq ihet algaswastional rmmmn@itrexoressm of
u
PR NP LEPRIED b SIERAGRH ROTRSLARNLAbN Msing
frageigness @G%lsmehaﬁmlalyascommatddigwtlhmtlgésnsmdmas lgG1, because

it ol o B R G ARE e DB ot PR o
cytptexiting) ahbn CIIO (asumﬂalemendaspenvéneegbibxmg awutﬁa@t tfeswi
the neltin erature haye been deri ve

bo‘é@'s lf"@?%#'a&%&ﬁzeor&toraﬁechgg {acjonothe. g8 fusiges of the

inVaHEbh @b(ﬁl@Itll&ﬁeNADbCSé]ﬂﬂére(DDC%ﬁbﬁ bﬂ'ne@‘ﬁhﬁ*ﬁmobloﬁuhn subtypes
ol i gonucl eoti des, the position of m smatches becones

begaree [9@fbinds Fc camplement ansjent ogarnme recerjericiasively poorly
(sE€bYY, rBtBS%vs}skﬁetﬁ?eF’F%d Qb )ﬂgé& a%i SR 85 88 @8%335?%56 (1988)).

supra Al so inc e present
Wtﬁmqt rb@mgelmurdeky z simgle fi:lemg' orunoeeheniste oéaqcuuewn thesfuaiods of the

B R R BRRE LA, PRSI E porl haEs

the fusian &% natendsscthak,placental baefetefiiviontigt IhtesfetonadRiuhas

ool ShpPEab neie gBOrE R esRys MArnce dadatta Fhsusimonkels) ehis
amefoemmmﬂ U/lEgN Ag @ﬂeﬁmmmum BEhRRUr6ES Bk phdbened b§ﬁ:@r
or 16 and am no aci d sequence of any o

anéé%gnptfwndzcated ISrPregnaih APMaAEWED figard ¥ibH infgction (e. g
he@@fﬂ@@%ﬂswo@d@e%'ﬁeﬁhﬁpﬂ thm wherein the paranmeters
of the algorithmare selected to give the |argest
mat ch between the respective sequences over the entire
| ength of the respectmgﬁc[lgrglg sequences.
Pol ypepti des conpri SIW‘HUT% sequences which are
at lleascordbocs with %hes pmsba’nnvepmmdhartaal mapbelepgsidyexbout
ref er ast ahout % .
ool el ey b siERPiplod’ pbd E8coratihgRA tectiaes

withén the, skibShth86% SNkthteSANqustOife skpRifed muy hﬁthéﬂi@éﬁlﬁ@e

ek & Foargb IRy ERGh &g rd

43 Q RAIATON
M@@L@oahmtrdrh BOECBIdSHHIRY }Hé‘béﬁEél%r\étd?fl Pfr@s% Cold
pgi{@gorlthmare se ctedtoglvet e Iargest mat ch

veasRor, INew ¥erkdbersir "Sambmekest @y 4089 NeDNA Cloaing: A

Pr}aﬁtit%ﬁ hggﬁoat: e\qausﬁgggtgﬁt\eqi chfeugpfd(}%? egg%@gcéﬁgol‘g{cﬁo@ihéo

Swnéttesiss(M.d. erited. m&%hﬁs aammmnwzamm @Di Hemesr& S.J.

BR8P TBRBHONEE T 15, PO £ e

edse(1884)); Ahmaimauccmmrdmmﬂ:mmewbﬁpﬁmsgesnmbbmfecaceus
110 cnes

A B o bl B Pyt Ariactioal Buldecfomolocuter

ClBhing leg84aF I, AuBbE@f alM(dth. R CusteniPidibcdid & Mofcliak ar
5 operties and may be |ntercﬁangeable are discussed

eJOh’?Ng"%b&ISQNISn@Cr €8 ences regarding the BLAST
al gorithm are herein incorporated by reference: BLAST
ALGORI THVS: Al tschul, S.F., e ai, (1990) J. Ml. Biol.
215:403-410; G sh, W, et al., (1993) Nature Genet.
3:266-272; Madden, T.L, et al., (1996) Meth. Enzynol.
266: 131-141 ; Altschul, S.F., et al., ( 1997) Nucleic
Aci ds Res. 25:3389-3402; Zhang, J., et ai, ( 1997)
Genorre Res 7: 649- 656; W.‘)otton J.C., et al., (1993)

o A = oA AN A NP
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interferon alfa-2b is:

MCDL PQTHSL GSRRTLM.LAQVRRI SL FSCL KDRHDFG-PQEEFGNQFQKAETI
wohdAM QD FNLFS PCT/US2006/020000
TKDSSAAVWDETLLDKFYTEL YQQLNDLEACVI QGVGVTETPLMKEDSI LAVRKY
FQRI TLYLKEKKYSP CVEWREI I\/RSFéLSTNLQESL RSKE (SEQ I D NO

12; mepipiugrofesh anliclae a68si Miidleic GORRIERuk! intNRIeBIthe

the first Mis optional In an enbodi nent of the

PhoRRIaP s er PRNENSTIRIORTIORED e deasidpsdladeneting avanosine,

idiHeSsr §figineat "
b T ARSI (i les) &t Bapusiegsivgs Weryadenpsine
epwgqgvpgq;e;:m@gthymldme or deoxycytidine; "DNA molecules"), or any

PR Ry S R e PN e padBpetey

singi® sttadesiform| doubBestrandediocaswiotimernise. 11TF) ; wher ei n
the first i s,0ptional, . an enbodi nent, of, the .
 nvéhiiobinublaglog Bbn Soer dhlaB AR SHUEa R cbRGettes

seqoéedd” ¢ amﬂé@bﬁllwml_clﬁiicﬂmlgéggls: %I:ﬁ?( %?\J|I-|e[()j|: ‘alzjgleo‘gclﬂ:es” in a nucleic

ac@%m%&% means any chain of two or more nucleo%JéésQA

STKRSRHH! Y%jgﬁbgﬁéﬁ@o%\é@\éﬁ Fé\ggt@ég K
YFORI TL YLTE l}%\g(g’%-gﬁ\éa\/\m I I\/RSFSLSTNLQERLRI%KE S Q%Ié%&

WS&RNé\eaopr%nttdeeprcaem orjenzypies i¥ @ noplegjderequenre shat,
whhr ,4)&93 / Chr omat ogr aphy
454e 205- 5 R%ggs)soléh%@r@ttﬂé EOdLPl:'ltrst Mis optional.
The Thedemn Sgerie"irheansa BINA s&queonp thateodes farror worresponds to

o EILELARR PO o Ric TR BrhSo Mo ISghRRE] arpor

of tohe os avare RINAI nfdm prcheinse)X anpyraes, aarfmaap or Afaytrieg include

ri ses, an enpodi nent
re A ERY R SHTRRCSS Suchs ol BRY SR isesninn dtoming, for
exanfld) i esmATbIERMder WHicH HeigeReGd BRIeSS&. hGEﬁ@s s may | be
interferon alfa-2a-human interferon alfa-

trangerhaddren DA do RNA whish maiy e may sat be transmedl%mot arpamino
aciddéetiueptypepti des may al so be included in a fusion of
the 1 nvention. For exanple, in an enbodi nent, the
f usifol rpr@t@rmﬁseos@gcﬁu fipeptidetsenpience? auf p@lypz@ptudamquence” or

B I T T

pephéserpd‘ppebtmms are i ncl uded under the term

5 0 1 f
am n Hﬁ‘lé] {aﬁdns CO t'?ﬁngr &pé)éggi%[" W%@pé)‘#eeé'é‘fwde a

pdlymwelebtldm(éibolm\lmlbt Dl\fﬁumbmme\/\fot 8 mlﬂé&bfﬂ?m@ﬁ) éHa t he
term nus; FetermlFN—I refers to both of

P W@Q@é(%v JBeRecively whishare partially ahully separatest Bemrmther

coMﬁbﬂ@hﬂSQHatCél’@"ﬁfdrﬁgﬁy FINAGh chiReor |ﬁ|ré66?h5iﬁaﬁt':@hkge§6resston
fusions: g4 Fc-interferon alfa

sypieMst Hiesercompaneatsiipelupgditree nat |(m|ftQ,i? ton call menttwanes, cell
wéallllgﬁgbd:s%nﬂefgéﬁ c Ié‘sn%érg éjr%gﬁorlg?& rﬁg alnﬁ zﬁgﬁé&% genomic
SeHUenCrﬂSerferon al fa-4b, g4 Fc- |nterferon alfa-5, |g4

o PR declise' B papli KU PhstarBl B2 Biessdialy

hohg@ﬂanéous odsrapbﬁt’ omotirbleciies Huy ayFeontdlh %bﬁﬂf(&lerogeneny

| f " f | f
Re. rhrenmetton” of PhGUSIeorSicnkies ins e ol rosmerase
chb%%a&fori Qﬁ@‘&t@ﬁﬁ&e@éé reldmceh@itfort &Fé ﬁél%bulgf PRA sequence

fa-14Db, Fc-interferon alfa-1 %
W'%& ﬁt”@}(tPEQB D%!H%eqyencqﬁgcﬁprﬁ:d@sqn@ﬂ%pr R see Sal, et al.,
on alfa-17b, 1g&4 Fc-interferon
Séfﬁ%&(ig%srgﬁgggﬁﬁc interferon alfa-17d, | g4
Fc-interferon alfa-21la, |g& Fc- |nterferon alfa-21 b,
lgA Fc-interferon alfa-24, 1g&4 Fc-interferon beta,
| g&A Fc-interferon onega, |g&4 Fc-interferon tau, | g4
Fc-interferon alfa-N3, 1g&4 Fc-interferon alfa-N, g4
Fc |nterferon bet a- 1a |gcn Fc |nterferon bet a- 1b

o~ A Y T o
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optional and so may be absent; however, in an
enbodi nent of the invention, the N-term nus of the
woéusican76pt i onal |y conprises a mnet hi oni ne (M ; PGIAIS2I06/020000
the linker is underscored and is al so optional;
wherei n the sequence t hat i€ Nterminal to the Iinker
i s Mineseterrh Fivbatlcba idbluasslah @elﬁ@ﬂb@tﬁg hl@ﬁfithlaﬁls selected,
A man

m na tothellnkgrlshu .. In an
%q%{j iiRBRtectads Fapsipraed, growe) eissd qrrreﬁﬁ"e@@tqﬁ inegy way for
thd prddiclai 80 SL'J:E’étar%@W{h% ce'lln B8

interferon alfa-2b am no aci seq nce IS |(ffsnt|%al to
repligationytbyl the celt, of(ar geneseHNA ey R pequatsri dreoprotein. NBlpst

oo| UGB TRRE BT s (17, B o Ml R Mlaoly fGrCNERD

mla‘mecmse@pbag@J7MB@PH@I¥@H§RTmM‘bWbQLIMﬂd human

| PVLHEM QQ FNLFS
%@?W ISyo NDLEACVI QG\/G\/TETPLM(EDSI LAVRKY

FQ?ITﬁbYujélﬁélﬁdéEequence of a polynucleotide may be determined by an
FSLSTNL LRS EASDKTHTCPP APEFL GGPSVFLFP

qwlg e\Art emlca sequencing or enzymatic sequencing).
"Cﬁ%W&%ﬁE@%W%&WTW&E&%%WM&W

Gilber) () SRt MEACRATS PASBAER ARG &1 WHickh A RSEINdYERNE
o O e pealoesee e E RIS s ouapeR of DNA

inqgleg methids sBgh astitatel Banger (Sanget ediahe(1076f PtdceNatl. Acad.
t he N-term nus of the fusion optionally
s ri')@'Ql734253146::’1)rret hi onine (M; wherein the linker is

un d dihequiediceotddes haﬂeﬁompmedmlked bptnatural fegulatory

wh
(efRER S batrdd Srciianoes GHEAY o aEroqaem M D ROIHS. 22
se@ﬂ@wde@eln&mﬂﬁmﬁdfé\% ||n§erﬁ§I€HUES‘SB#||e érﬁrytﬂ%skll'{é@)radosother

g4 Inanen‘ooment I'i nker is
"beéq”eetbm'nq %JFﬁ ﬁtg%@ewhamcqrsye&ﬁ@nqerelzme% [SUPpressors,
sigPapER RNncES ﬁyaﬂgﬂgl‘éhﬂﬁ% udrt@s! iRkrBhE, a4 oéhc? #Roding
am no acid sequence is |d ntical to that ?eron
regipps, a@I‘!idbq?lbk%aborat ories; Nutley, NJ). In an

SR paFe, o HR R BB S0 LB EPBIA AR

regiomn dapahjeeh bnadlng an RNA polymerase in a cell (e.g., directly or through

otti\égg[?_' ers Gﬁ'ﬁ&é%tgl%s(gm% %gr'fcs Cl) KD@?H: (%Cngq?ans%%%n a
codihi[SBHAGWIRESA bEdthoTEFE iYL EAC Y REN oo hBEVMVIRSB LB US

by e RRANEBRAET Ngtioneie etk eadsAmskeeamdSbdinapion) trigre

the- IR hith §EFTof bases or elements necessary to initiate  {ranscripfion at
PEVTCW/DVSCQEDPEVQFNWYVDGVEVHNAKTKPREEQFNST YRWS ?—Iqa_)
anyfeyek| R promoter sequence may be found a transcription initiation

sdé@\i@%&%ﬁt@hﬁ@@&%@ﬁﬂé %Wé%%@%agé%xp %D\AﬁlYas
pr@w@sﬁwnsm@vmummymhmmﬁh&h@@f
RAAERBRES: T ot Ay prooRRRsy BSrastra ity i,

expmsplbnmatrel seefuehoes, eclidy emhgicdir ant reprebsdradequences or
wntg erscore SQ op|g| onal ; optionally
n'c

ShigelYra G Qesqqéfh%lnvge OMGiRES IR My Reyerchioeontrol
geh® @kpﬂe‘és@nﬁ@dkﬁ@l@ Hut bR hdrQinitdaks! cﬁém@ﬂ%@wué: (&I@{/P B@dmoter

con-1 and the sequence that is Cterntnal

UsS. rﬂ?é?n‘fuf\é%h arse. §Pand3, 168@68)1 togrBydOraanly pr@m@telnreg@m
(Bérfoistebes, ¢od )NBté%szé’gﬁ%m “the bréfid elz?ﬁtgmeﬁhﬁth
present i'nvention inc es an polynuc eo & encodi
any of the IFN-1g&4 fusions herein. In an enbodi nent,
t he pol ynucl eoti de encodes hunman
i nterferon-al fa-2b-human |1 gG4 Fc conprising the
foll ow ng nucl eoti de sequence: ATGGCNYTNA CNTTYGCNYT
NYTNGITNGCN YTNYTNGTNY TI\N\SNTGYAA RWENWENTGY WENGTNGGNT

PN I ANIN TR 177%™ R IZ A TPFNA 7SR 17N ANZ VAMGSRA N 7T"R 177A R A 7 /R IR AR IR AR IA 7 A N 7TR 1A ™ 7/~\ 7T R 1
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AARWSNVENT GGCARGARGG NAAYGTNTTY WENTGYWENG TNATGCAYCGA
RGCNYTNCAY AAYCAYTAYA CNCARAARWS NYTNWSNYTN WSNYTNGGNA

WORI(GBEDSYD NO. 5) In an enbodi nent, the pol ynBCcirastiode20000
encodes human interferon-al gha con-1 -human | g4 Fc
conprising the foll ow ng nugl eoti de sequence:

loref tSFiRHaANSH cEINGONGASREET A Bir{eANAG, YSAINM (GHGLENNAT
W CARAT |v| GNATHWSNCC NTTYWENTGY  YTNAARGAYM

orsineAtasraspmotey GAgnRh &1 /GAP8 YIdARC.

T IVIRN ACARCAY SO QY e v

metpigthipnengensdiltnsternet BAY QAN trRA28@:39°¢ R); wlmmﬂmv

RPN S AN AL e R P AR A AN

(19FBYARAARNA . Y\MBINCENT GBS ACTNTIIRZARG NN ENGS oNGAGA DTS,

Wc%%@%%%ﬁmm

T, Ay
Frop BNk AT T S FAETA R N YOABOSIAM RAOYAGNY TN

pPremateseietehieior xesaker wwmnch(@ iie@apomeartTiC

A R PR AP N PRE TR AP KRRl

or HTARKAIREGYoSNRGTEEMAMAIGRARGGNYT NCCNWSNWEN ATHGARAARA

GNP AR A AT LRl SR it

orWedAbR@@Nod' iateBAMOCNRENSBIRORBHEXY e SIERGNEBCORIFGNABNAE Y¢S s

A R S

ertcENhioRENT p@%WMNAGWhYW@ﬁ% B@RWYC
NY TNGGNAAR ( SEQ | D NO

Qﬁ RAARWSENYTN WSNYT

Spi%f}d HECOtEEHRony eni leonallx He@ansiated inéea PEeipintensogad by

th@gba,ﬁggbhggnéé)nprl sing | g&4 fused to a short half-life
cyt okine such as 1L-10 (!L-10- IgG4 fusion). In an
enboldienterns oexpress”iande axpreasion imean [allowgowgarsingshe he

AR e R AL P b P PR SRl e

PrQiucBEVa Wekﬂ@mmm leRfall kY cEb GEMvViIMeR ih. RaREREIIRBh

KNAFNKLQ EKA YKA FDI FI NYI EA
ar@%%?fay 8{?"5%60" g 9gRg: 51“@5#\@@%3%6 IS &XpERSSEH in or by

a calsto: fon(&*&\blﬁ 18)1;395%3&%@ ¢ sﬁé%&@&'thNAQé@‘lﬁ’ﬁRﬂﬁg Ifor a protein.
XP 525040 In odi nrent of the inventian,

TH PRI ol n N 6 Mo SAck o o ograSseaaby e cel.
SequRECterm “transformation” means the introduction of polynucleotide into a
MHSSAL L CCLVLLTGVRASPGQGT QGSENSCTHFPGNL PNMLRDL RDAFSRVKTF

cet MNoRi cedkeene pESIECENRSEMVFEed ol BNt oelk that

%%%(%&kﬁ@ﬁ@%%@% “transformed” and is a

“tranairn@&NASDE TP PP CHRPBENIAGEHRNAIFRRKRed to a host cell can come
frcg@%}ﬁ%%w\/&%%ﬁ/%ame g%/SEng s'\&}ge}gp%%g: Pc(eﬁyv or

frofECEIBOSNSITe REBIGETS SKABRIRREPQVYTL PPSQEEMIKNQVSL TCLVK
GFYRSDI AVEVESNG,, . . . .
QPE EWE ‘Eﬁ%ﬂ%ﬂ?%ﬁéﬁ%@ﬁ@ﬁ@@%ﬂﬁmﬁw
ngb&éﬂ&e{ &Eﬁ)é Ptiduced iyl ost aen s a@ﬁo e3heRABAS hesbt

the jnvention, the N-term nus of the fusion optionally
arglp RPHGNENY, RIOmA! PYprieRgiop Wd/qmemltsaahom rEthei inkegduges
sedlidséscored and is also optional; optionally

conprising a signal seqguence; mhereln t he sequence

t hatVedtorstthairaaing usesl inHkislinveosion irclineplasmids] Oirases,

o DB N TR Al 5t

sequence is selected fromSEQ ID NGs: 7-1 1 and 17-20.
Ther apeuti c nmet hods The present invention provides
conmposi tions and methods for treating or preventing
any condition that is alleviated by adm nistration of
an |nterfer on. For exan‘pl e, the pr esent |nvent| on

o L, o - o, . .
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hepatitis C virus (isolate TH) hepatitis C virus

isolate H hepatitis Cvirus type 1 hepatitis C virus
woyppws/12ashepatitis C virus strain H77 hepatiti BCOUS2006820000

type 1b hepatitis C virus type 1c hepatitis C virus

type 1d hepatitis C virus type le hepatitis C virus
introduestiar oﬁﬁ@qﬁdljzm&:géme s thy ﬁ@sétl @Aé@ﬁ@bla&é méaanbtf ¢Bmmonly

titis virus type 2a hepatitis Vi rus

“*é@%’ ”EBPY%S thytiall ofheriformas %@ toys Wi hesve @ stmijgnfumction
andyieici2 ere)@p BbLdrng, Inot Msthé)éﬁeargfsuﬁémétfd)rtd é%r?én'nr Wee, e.g.,

3hepat|t|s erustype hepatitis
%&8{5 e@&ﬁlﬂgxg@ﬁﬂw_miawaﬁ andSupplements,

ill%%w@ﬁema\?ftaﬁg R%bﬁg%ééé{ é&s@ﬁg%éé&!ﬂ%"atéé@é 5t Mo _ei%ﬁlgg‘/pe

1%8 Hipterswarth, BostomMA ype 4k

hep t 5.,eat|t|sC t
nepaeyln %*?é‘simﬁ $PKied it A hebt el pid Bompfiogector
whiep ainder sungbie ccnmﬂt:qrtseczgn bﬁm'ééf taltpﬁot@lcr;\/d)lf Mﬁzlél?’ Q@id?@mch is
is Cvir e atitis C virus type
Caﬂ e‘éﬁW Vegtafiangd f{%ﬁl&eég Mh?ﬁt@%npomm@hﬁwﬁsepgo
systenisudeiade® BemRostdis @ﬁ@%shh@%ctﬁpé IrHe%ﬁﬁbé”tQ:eﬁé and
i nfection caused by nenbers of

t
a%["?\‘?ier G? {/n orge ANd Mammalian besticells a@@N@@’fOrﬁqcl udes Yel | ow
f everprdgsibey of?lu%i%@@&ﬂ@ eﬁbééﬂyﬁ an 16133 fl%g@w g@igggﬁtﬁje of

@l ly virus, Kadam virus anur res
thig invgBtion eayhe carmassoutyslonentismahaitiwdsdn either prokaryotic or

cuBHIBRG B8lss At uafT Y Bor BBLIRYE' V%sw??gfeﬂimé%th“%uee&m in
prakarygiic systgpisgnanyl otier bectenia)] suble ablegiisis stvains of

' rne viruses.sych as aba Vi r
PoREfthblad nEEPAGHIS. o VR vE ik art Sn oo Prsed ok welf
SuﬁablqdnosbeélksrbeexpreSIélﬁQ nadelt sfdd é\ﬁ:oﬁiﬁgﬁthé'lFNﬂgG4 fusion

uape virus and the Naranjal virus;

B@ uara\ viru (%
poRR IR Flude brdkaeyrlas B bichen gukarypiess Papkayotes ndlids
botfegrarBRegativetmd gtaRapEsIReCOIgaRBARIs! b 595 A 'Jolfi%%a B‘%Bnﬁss

t he Cacipacore virus, Koutango virus, Japane
H'Qﬂﬁf@HK%’IYP%QSS}“Q'H%§Stablj$he§§/’flssaeloel§tuwﬂhasrfmrrsammahsells

bot (‘3f%nyr‘néH§ma'\r§f1 or{?ﬂp'esg eReERNANL Ly MHSUEP%?&ggrUH%I@n

Vi rus anjin Virus and
originy a.¢:, hupharb erimates, andgodeth. as t he Kokobera vi rus and

e ERABD SR S ST o R e

difieesritispecies.e Mb?sﬁetatve sewtor fsr,anlifying DNA%JE; pEZRBZM any of
Su, Vi r,us o s such as the Zik
el A dS et EES EBRT of 16 Vareere dlintapchs wiad pepress
thesmhlgm pdippdpRiaet indludes buBakdestiliniictus, thE8@8ofalning the /ac
ra virus, Sabo a virus, Potiskum virus,

PrOSEOIER (R St e R Bormo St (o VSR uB s B PEmarer (e Bitiseries);
lan¥$dd- W’of‘ ER%roHio"téi'% (%gﬁf ?Qﬁ%yﬁhfi an%\'%%\é&fﬁiﬂ@c (PDR540).

Ent eb at virus Vi ru ose
Se@ﬁf@ij}us phdlod' Exprassies \émtcbrs:a\ignplnwng;hambdap sy~ Bowanddpp-

pJ ' ' Sal M
dofftiirolhdibity I RARByK BHE DRAER s Beaitl A biBy o
ModeavtarBonine Vigwkarbs sgd Their wsesuSQSii;eBtﬁteri\ﬂdﬁﬁﬂh C!E;dstdrufﬁ)p 205-

at, viru ntana myot,i s |eukoencephalitis
230 A BB SR PR e ISR B Iy i i E a7
exiBession vy stem as &@Blﬁ@e@ﬁi UM, IRétentaNh. o2l sfaess and

viru present invention includes metho

5,620 ARSE HaBR ot Br. 4l Abat198G) Broc NalloheahdSa 9S8 Bon
20332689} SYdiBETHENS oty {(9BEREYL BI6T. 80 193150 Rosenberg

Pesti vi rus genus i ncludes,” Border disease virus ’

(sheep), Bovine viral diarrhea virus 1, BOV|ne vira

diarrhea virus 2, dassical sw ne fever vi rus, and Hog

chol era virus. Moreover, the present invention

i ncl udes nethods and conpositions for treating or

preventlng |nfect|ons caused by Fbpatltls G V|rus or

o o, " s P —
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to a subject by the sane or by a different route
(e.g., orally, intravenously, subcut aneously). A
woOhost127757subj ect” or "patient” may be any or gRarAISP006/020000
such as a nanmal (e.g., prinate, chinpanzee, dog
&hx beagl e), cat, com1 Hdr rse, pig, goat, rabbit,
A. Hatel(ad, (1987 SRengLas: DAGHEE: sad Dunnplisk, ethil! ()088h Gene 68:
25§xanp|e a human. Accordingly, nethods of the i nvention
I'ncl ude enbodi nents wherein fusions of the invention

ar e Higrest duaatyoﬂatls@&m% céIfy may a1 uéé&i @Bmé ni cal

or to treat an ani nal for exanp

re‘iPé‘E%P?fﬂaW P%’Pﬂeﬂ 05%%' FNs gt fuston R@y@pptldp% pf ﬂsnennwgwtnon
LN SRS A 2y S o by
expressipB systems anrcbrarmoalion @Ilauffmns@mmtlba ror kapeﬁestmm and

prc?é%;faﬁér‘n Bg%tfed'hgégllﬁlgn%% 'b?)c&ﬁgaef rlgfj lri%ﬁh%%fgﬁr;qt,‘ Sé’)gﬂmnqgs of useful

celhnastioolade d—he)_aaiedis dtlmdedlé.ﬁ'am(stm) opaﬁ_/l (CH®) detigiheb QI774 cells,

Cagg%:():?]ls@gﬁg Bg/ eSS rllﬁéggr?srqg? )“—IE‘!%/%\IR'M@@U lines, and

mcmlkeyl (@@B) stll e, ﬂﬁfcanbr%réséléﬁ%ctgﬂsﬂ‘@ﬁ%h één)nnes include
cell r damage., Such criteria may not only be

an 8&'5 6ea'r ABsP B, & teanslafiopdnitiatiarosite, GINA bpitcec%ﬁes (if
gelﬁkﬁnid:ﬂl@ldAﬁ@uéé&)' qu ?ﬁ@e@'@t} idtedife, %neaatttﬁr@cnét dﬂrﬁ%ﬂﬂﬂ%ﬂoﬁ 0

drug treatnent. par amet er$ may
site,| Thesq vastors @l dsvaltye conteaindm selealiah genenoi ampldfcatlon gene.
S e ust ment
ukA15E efibitsionEolte MRl 1R pisdihlesc Vil B, ARy RHascATR e
prapeoteksr dasived de.ga iany stigh sourpesaass atenndnus o840, Paraswiruses,

vaihla Vil dr s Ridoao e LSRR e PRl aRe o
pCRﬁzcecb@m\lMJ BEOIOKRYarké, eé/t%n‘t ({988 WAL ¢ 8ASiol B £dd) O

in the reci &I ent . onor frver’can come
PMQWP%’%M hemaéx et ali (1987) Gl 6i1:503) epREPE 3PV SRORT ard

o) ot 5100 RSl Iy RS Yo

Al t Modificatiensy(e.g. hﬂosttﬂmmstalnemal meaﬁﬁmohspmaaoda@waed

the. entire liv is re
polfdla eI okl ruBRhar Srtow s inig o polypontisies made by
expressamlg amiolmrgdnesiﬂ% HosEEbNPEtaneE, PPEGIERITE dhd éx‘ﬂérﬁ?ff kR
vjrus which is a menber of

moaif'ﬁsﬁ"?ﬂsr frbl'é‘éger %‘T‘F? (Wil 8¢ deternirad by He hagt agll’s pOSf-’franS|atlona|
Hif
s e it RS G o
aMmURAGH Sedtanss- For fistandeoss ISawellh&mmmlymwayonebftenuoee
t
AT BN 564248 D TRERMIGH), LA o
IFN 1|S§@§lrad ribe Inotypeplidet carabé agpmssed eva glycogylatifd hate

LT N TR L N

glymdsgpraﬂwh:xai arg shhfladd Itw@e&bﬂmamm:ah kb4, 9 t8ils r@gson
or

s S RGBHEH s hoo i e piesaainestir o
inkliag tprothns L

ke e e

may,pe &isge inrth)is veptigreis @ﬁgﬂﬂpﬁym froRyaruesganism of the class

Ins&wa‘ét’ éﬁérﬂplepﬁ/ﬂﬁ?@t‘i’\@%éé&? |sb§ﬂ eraﬁ@é?éw o(%'fg af é&q) or

E@am ne: Solifenacin suc
Tﬂqb@@ i 1d-(Hhs2)e Fewamplemotinaea a(pmslsmlca‘ysmmes tHaheah bee;

Y lic
oseBRTRBEAIANEn B LA DY RPRL e Sl Ll o
M t oxantrone; Dul oxetine hydrochl oride; Venl af axi ne;
Par oxeti ne; Fluoxetine; Bupropion; Sertraline;
Mecl i zi ne; Papaverine; Tadal afil; Vardenafil;
Al prostadil; Al prostadil; Sildenafil; Dexanethasone;
Predni sone; Met hyl predni sol one; Amant adi ne; Mdafinil;
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exanpl e, in an enbodi nent, the subject is adm nistered
interferon alfa-2a-1g&4 or interferon alfa-2b-1g&*.
wapbieanasiy, 1FN-1gG4 is adm ni stered i n assocPariusznes/020000
with one or nore of cli adriq'gge
2-chl or odeoxyadenosi ne, 2-CdA), pentostatin,

POf}'ﬁﬁPﬁ(ﬂﬁ, inclyrsiBpenyiorBag (I\diseasn Coingrationa Cerlglrch CA) or
LG8} [Rarog8P SR g1 CRHLDRBN, rLBLAH, SR G687
engymesicen baciseil do srnave FaEbphydratesxitiaebed tosing provimetioraind

Lodin Ll britunmomab tiuxetan, dacarbazi ne,
eulg\?&é@fgﬁlﬁ%ag? S%ﬁ%@ubi cin hydrochloride or a
phafTimeqeesent dventiomeshtemplated angeiiperfibial o1 Sighninodification

ihvention.includes, nethods for treating or preventin
to RS o e g aicB e s which carerpael eane iiguied
pog/?ébmﬁﬁﬁf%é’ irfR@nedn. S SHrac®ar, B@ﬁr‘e@éht?mv&:ft%hrﬁoﬁlten{nplgges

sease, rheumatoid arthritis, or ulcerative colitl
sefiyencecasisenative yarkaiis af tedqalyiycleoiides whinhignsede the
[ et d n : - 10-cLgA
P el e S e RV S PR | g
polynytleatids sedquencaaea those in whinlra oihangsr efcbriecoramprat nusteatides

in & BRidoddh oGS n i Brestn b i SREEGHE dn leialinely "™
posiioml Fuostioni-consandtivexadarity of thepulgiepdides bathesnvaritioneare

el arap il B e s e T g COh e aNen s are
thosedh avhicnomd oe@bredamiridseid F¥id @ein fausroits oPényife have

[ nVﬁnti 0 na(ﬁnexhi_bi t lower fetal toxici tP/ an
bepr ¢ %'PQ%PP Wishays aderieg ther eiarall erriornpatianeanst fluselipneofdhet he
et Lar Coron) tcong: e, REAEEGH of B3I ac
withiievinghginiiacrropertiegs iAmjna aslesrwiticeimtilac pioperties are well
tion S _ . ot
BSR4 O I Al BRI
inteichangeable inchideyaspacginea lghdamine, iserind, awysteireathregniae,

avivi.i .i.nfectign alon ith the. pharmaceutical ..
el A G AL b0l A5 A ik FOAPBEHidSBhobic
antdorpcids Whishsman e etefohangesisle el edy glpEihB oslanine| valikeown
in the art of cH.hartmac ; sge, eg., Glmn, etal.,
leycitigs IsplguEE Sy Prolfge ymﬁfnw §nyglapie. gyRiophap and methionine;
acitiitesrppe HdidsSwhicB ik intdTeR&RjEM I hekRie 2Bpa 13&? &hd

ed. ), Rem ngton's "Pharmaceutical Sciences. _
gl%wﬁ%ﬁﬂ' and bagiy amipe RFide Whith Mgy &s.interehiangaable include
hisR8RBSHEVeHnd argifies. et al ., (eds.) (1993)
Phar ceutlcgﬁ Dosage Forms: Parenteral Medications
Dek HBe pregant inyektion inshidleswolynaicieotides erfetiing arf IFNMG4

i.cal E . Tahl et kker,, . New, Yor k:
EBER kT8l 8B UL o 1L L P R S G
hylDidizeyto thermolynubiesfides eP@fertablys tHeehbatsic ablelw hybridize Ander
o g B 2P B e omtons
an@ hegsTpestoiabBalin der AR estinge oy ohdRioRs! A rﬂmbi@gehhtdhaleéme is

"h@@ conventional techniques. Such pharmaceutically

EaPEn IR aBEPHNEARIS agktmaleghle, Sueh pn Il rasnomix DA,
or RAD Hehl £sihle! #apded stthe‘iiwiué it £94 ?@H@ﬂl@%ﬁ Sﬁg%al to

pr eservat_l ves, anti - oxi dants, rcan avori
the ethekeuieis acisoneleculg unglenths appropsateicenditiansiof teepearatere

: V4. S ] o t -
oo Mo o RhlouR, B G SR Tr8 Bhgiions o
tergparatureasd imnic siemgth eletarsjng thier"apimgehoytadlhe hybridization.

i ntramuscul ar) and non-parenteral (e.g., oral,
transdermal, intranasal, intraocul ar, sublingual,

i nhal ation, rectal and topical). Injectables can be
prepared in conventional fornms, either as |iquid

sol utions or suspensions, solid fornms suitable for
solution or suspension in liquid prior to injection,

o o s o s o, o s -
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this enbodinent, a IFN-1g&4 fusion is dispersed in a
solid inner matrix, e.g., polynethylnethacryl ate,

weoaboshiatah net hacryl ate, plasticized or unpl ast PCTa82006/020000
pol yvi nyl chl ori de, plasticized nylon, plasticized
pol yet hyl enet er epht hal ate, 1Ratural rubber,

Typ@bylbmflﬁ?g&}cymbﬁdﬁ@ﬁbﬁ YorRitfonsik BBt a8k sse 0.1% SDS,
et hyl enevi pyl acet at e copol yme

yl
028 Falin i Diseraam g ) Gty 108 Fesmnbee, S BRGoAES% SDS
at @Qq@om%@alc%%bﬁi@éﬁmfge YEY B Idliﬁlgﬁ%ﬁbyﬁgﬁﬁs ?l‘écélmﬂér to the

hydrogel s of esters of acrylic an hacrylic acrd
low siringgeey, canditinns| exereldhp dybridiagticn iscaoiedsout in 40%

o T, 8o o5 ok O g rons

ar@sumllar nnloy\e:*.thggmw copditly)ps ergeptitiee hebbridization/condiiphe ase

caffRRH ARG Pttt xcbiot SRErat SplioeAta Miabec,

terppératliragt) @ylh@dr@h@ﬂwo 7O 60eC! 662 °ch l69l°cn65°®|or 68

o goiﬁlyet hyl eg%:tg f/VI Wl chl oride, vinyl ‘chl ori de

c afdeangt %015Mriwwcara% Eikprigization
rRtBAGha &S

re(?'gr epht hal at%mg%%ey ru%%rgglﬁe%hmﬂlz%fgo %/og &ﬂfern Sgimearltg ough,

depenging qB/the slfinganebeidhe éwpmh;zmqn mishgichre beiwaen bases are
ate{.V.

poé&ﬁl&/&r %W&[ﬁ%}é gtt}ﬁlgﬁ Eﬁ&lzmaqﬁﬁlelc acids depends on the

lerigth bbiing rfucigiciacidThnd 4ue de@eemg cemMerdaiﬁdmwasablbs el h

i A R RN W—"—
nuclgnh)dmeghmcbs,l t:'le gm;lgrl’elzgtmsktnpg?my lmw& r\/\ﬂiﬁ{ﬁﬁhélducmgmﬁs
epen
o D T5PTR Bt st ean Hg pidaciidesiin rey achgtions

forrbéﬁﬁﬁatm th8 enéitiy t%ﬁipera'thﬂa RV BEEH abrvid (8Be Sfnbrook, et al.,

fusion can be adjusted so that an injection

S”B’ﬁo@r%’e% 53h E:“P'T@@F‘F’\Z@t'@mﬁﬁhts“@ﬁebﬁ‘éﬁlﬁéécldﬁel @esired
on@aﬁrd@ﬁ.%Q%e gbsi%ﬁ %?H}]srﬁgt% 8XBetoflas %dﬁg nﬁ.ﬁa%am' énoe he

al i a, condltlon 0
lengith ahihﬁenllgaeucrleotid@oiﬁennmneh s specifiditydses Barrdnmk et aI
e enteral preparations are packaged in an anpoule, a
or a syringe with a needle. Al preparations for
par é‘dﬂceinaludad iri ﬂneaireséntmnwemeh doe pewauclé@tadman%)rk‘ilwm

d.. ticed A f
PPl SRuleTERe 57 ojRRldes GAnBEmR M AE SEakeTses which
ard aclenst about #0% |Gént&ﬁ|alm prefet 4ty bﬂlﬁa@ﬁal\?/\%}lt lab%Jl'Génﬂcal more
e powder may

%@&?}gq a%@g) (()e m Xt ures. 0
preferabhsat Ipastalpoghd0%ddenticat asd asosspgqﬁwﬁaly@t l@%ﬂt abqrwe%/o
|de$\‘t|@éll (ba 95%Po6%| gPR, 99%199% aog%f;@@vzr%ﬂrebéfeﬂbéﬁ%-vg@&
fusion, or a pharmaceuti cal accept abl e
fusm@r PQ'MWQJ%O’ftd@le@cW of iSFQ IR NQsiMh 8, @ro1 ard amineagd| vent
{ { {.

RGNl b SE IO NI 31 ES whER e Edmbilfschlie Relbiyed

by |aeB,lo‘hST iatgarigum sdilenein dime Pﬁlraapﬂsteﬁscbﬁthe mgohthnm ave:ieelected to

. i pi b d I
e fip PGB nbleh heBier FelfBRPeclS sHhfenabe 2L By Sitye Jenoth
of the nebpdactlvglryib%mde segiuenoss:, Péleé;ﬁt&%sQfom%r?ﬁ‘fg aﬂhinb;dﬂiadsf
uf fer, suc

soIv g% ¢onptain a
oIt NI Gh B8 Ah oSt FOOHE G B IGTa prefetabl ot Jass PbaULR %
mnﬁﬂé‘rfmbré(ﬁl‘é\ﬁé‘rabl? dt 'I‘é?a%@a@f)ut%% |S|rhlﬂarta|ﬂ@ Rbst p"f‘éferéﬂ"y Sf\8ast

mbodi nent, about neutral pH. Subsequent steril

abPVﬁ %A sirBiarde- o 125 %365k %Mf 98%09R%. 690%9@?116 refmemmlFN-
[

o oA SO o T 3P i MERER, 8lor T3 gher the
enmbodi nent, the resulting solution wll be apportloned
into vials for |yophilization. Each vial can contain a
singl e dosage or nultiple dosages of the IFN-I g&4. The
| yophi li zed powder can be stored under appropriate
condi tions, such as at about 4 OC to roomtenperature.
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fusion in association with, for exanple, one or nore
ot her therapeutic agents. In an enbodi nent, the other
woheteapesti ¢ agent is an anti-viral agent thatPCWus2006/020000
adm nistered to a subject, treats or prevents a viral
infection in the subject. 'f‘ﬁe adm ni stration and

con‘mmagm isf pes'fmdmedqﬁm S BLASUWQ@&hﬂnMNh?é?remﬁ@ @tdigetes of the
t heschedul e roduct inforpation sheet of

algqiiihre ¢ 56'8g e&g‘% HE tp‘? rofet PRICEiRetweRn thederPesliver ence

sea@éﬁ’cds%ﬁtﬁé élﬂﬁe |dPRfErk 0B é%%&ﬁ §§§F5é7?1tc§@ea }J%‘F‘%@nsc 8le also

conom Ccs ' SBN. 156
'nQ?'-N?Rﬁe' PQQ?@Q 'nVﬁﬁt'Q)Oel | as therapeutic protocols well
k n O‘AQechlféchet?d tity refersttd %&Q&erﬂéﬂcﬁﬁégap\’egn the ﬂ[]cl%gf?@és or

when admnistered to a ings a
anu@@ iaf?ldl oH W eegfencea whidnearagesing compénedt Sequehceasmllanty

B LT T A—
areg beieg amarqhaced incafuitidn tormatBhéd beieeutriohick@eoal, Begh&aically
exa cancer

ol P o hi S S bl Bisnedn s

Pmp@r@@@m Aicly DR inierthadgehbittdre GbclissdPapdvec! ude one or
nucl eosi de anal ogues, | MPDH i nhi bitors,

b
N- gI yrelielfﬂ"ﬂﬁg grieransesredsrding e BLASA Algorithmi asetherein
dﬂﬁﬁate@%ﬁe?&éﬁce 'B‘IIWW?L R MSCRMMMN S Fard oLTHag0) J.

ynt hase ‘i nhibitors, thiazo ne deri vat'i veg,

M%e'?ﬂ'?bﬁﬂﬁﬂ@@s“%ﬁeﬁhWh eéﬁlec{aea@m@turméenetage%e -272;
b |
VAo Tt ol PEIOSBTAREE EXHRY Se R S ARG S Pt

(1 9r7érﬁ~tucéﬁl¢ Anids ﬂBSbiZBI&BQQ 34021 Zbarg, RJe,sat&aﬂ A(11o97) GenymeRes.

ua éne&gtﬁ]ﬁﬁt adfg{;%)(?{;@é éoal\(%%t bhlg ﬁéégﬁtﬂ@gabgﬁgﬁt’ﬁ

J. N]_ abah(t QM)a@mmpumAppemcnaomwmnmstgNsrmRmG
I NOSI ne an

s@?ﬁ(‘ﬁﬁé' Vil )§/F8Asefﬁén% gﬁgglo RYPRIONArY6haBes dy Prateins.” in

Atlgg of Pﬁ)télh%ju*enb@‘éﬁ!ﬂ@%turé'(‘1978)" V¥dl. 5, suppl. 3, M.O. Dayhoff
ri‘azol e- 3- car boxam 8%

(eq. )s PRel A 5rid52 N ath %prr@ansea dtpund.. ¥ eshingtonoBCaSthwartz, R M.,
et bl': NMﬁl@esffH%é’t@ctlr% &@MR'E I‘é??ﬁo?lsﬁﬁj'sd',\lﬁitl'e SEPtei)sdience

heri1 ng Corporation; marndracture

_@h&nmm ar8)ovoli & stippk Bi"Bd ). Dayhoéady, pp. 356-358SNatl.

s 8, Fuf. b, AETMIE S22V 51,

2196521565y Gthtes, [§.J), ef al.,.qdod 1) Mé’&'bdé IQBG-C?@ET’BIIeﬁRGﬁI 8, etal,

(BRI apehrs AN SEN AL I LT ST o) (100

J. Mdmmbstserm 300; m.nanmmlsmﬁsw% IKa‘rmws hefd)., (1990)
ion, Gentitabine is sold as GEMZAR

Pras; Nt Regdoamh USA AT EAR gttt eegiin m)et 5, (aonBroc. Nl

Acgabodi USN 9@%8?@-%8!?17819&'9\50' RVERE] 97 ﬁf‘réF 26242022-
adm ni stration or a COlTbI natl on 0

20$%sar1§in‘\lts¢hub§o% i "&/ablﬁtm@ the stadgizal sugmfyeamo@of multlple distinct

locgha?\edr@?é?ﬂé h Mﬁeor&%ﬁ’ h&lgfdm. dal I R o: ihgn

R&Q@Mdﬁpﬁehﬂll euﬂ & (M9 Bt py. 1€M\/FPIelﬂ:trﬁDN9\hO‘fdrkloet hyl

(E)-6-(1, 3-
di hydr o- 4- hydr oxy- 6- met hoxy- 7- net hyl - 3- oxo- 5-i sobenzof
uranyl) 4-met hyl - 4- hexeR@siogns | N association with an
L_' & fusjon. MW is sold as Cell Cept(r) by Roche
Lab PErge8 'ncfmwréyommﬁeswfﬁénon@%wp £OPBIPNG HBE or

moR6lBF Bihyp nteHdren pBlypBhtidhsC ATEREN ﬁﬁgr
5-et hy)riyl - be aygéll bof ur ano% dml"%%% ! peptide, to one
car boxam de Bal zarini et al., J. Biol. Chem 268(33):

24591- 24598 (1993)) or associ ati on wwth an I FN-1 g4
fusion. An enbodi nent of the present invention
conprises adm ni stration of or a conbi nation of
tiazofurin Bal zarini et al., J. Biol. Chem 268(33):

SN AN A N AN I A NSNS\ o -, e
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di sclosed in Sudo et al. A further enbodi nent of the

i nvention conprises admnistration of or a conbination
wohow@n2tBN- 1 g&4 fusion in association with ; KakTwskio6/020000

et al., FEBS Letters 421: 217-220 (1998)) or any ot her

prot ei nase inhibitor discl okkd in Kakiuchi et al.

orﬂmhgﬁ4mp®ﬂﬁe§(“lﬂm¢g@4 AssRsH”). l Iﬁ\VeﬁﬂémBBdlﬁ@ﬁltthhé €s
m ni stration conbi nati on of an G4

B G1aGHS IR0 ar 2o o TP U GorieidD alle-24, Jierferon
alfgl oy ifBHeBh Vs, |H@$eroﬁ?%'ﬁﬁl4azﬁﬁerf%ﬁ BT urﬁ@r?@r& da-5,

any other prot ease | nhibitor discl ose In' S

intgrfern aftddniesieroncdifa-Fa iptedferan alfarVlarintesiaranalfe-aes
B 1% 98Bl Mo SAELBRY] 90 Mol 21
intRideroh78671 B Interferdnadifaatvia, dntedbron alfar bl nte@didn alfASt4L,

nt3fe{pedizete. (RarEioh Al Bl Breurem ety iegaa afectre.

intetferofalfzrbrd) IlrﬁtBﬂéroﬂfalﬂa@l it g&ioni ANeEND, MHeSOREIRES],
m ni strat of or a conbination of an | FN-I

'ntﬁﬁgfoé‘rm i3 g @g?rh@msga,\,mqﬁfeggbta@n@te@rm alfa-N3, ?r%rferon
beth- 8] iflstrorf bita) B, hﬁ@ﬁ@ﬂoﬂ%a%rh&dl%oﬁﬁér@érbg %]I{JhaYlebr interferon

anot her embodi ment of th present 1 nventio rises
alpfi#n®an 1serranyi 'Ber@fOWP%?lQS(ﬁMM%&d iprBlatt ehal. ,|~Fn\ptag‘e;4>n and
n t
CISRAGRE1GSHREID (1900 bl i FRERGL AlehErch rofh 1981 to 1980,
Methatis Epzyraol 61h9:38140(1986); oviichartei lmremflneo'rpbmd gy;neference

o 8 AR PR LR By B e o

eaal of tﬁessErialErfemmépe@resas &nodn athecat (FYeeangl, BNeh ef4!., J.

el e TR oo d: B, DR AT Blahess: Patent

Ap@mbatdma NasH L0OMBR NI AR BcH Iohmudhw AR n@akbdﬂat%a by
kanni n or shi konin (Takeshl ta et al., Analytical

ref%r RNWem 247: 242-246 (1997)). A further embodiment of
t he i ) Qi
e TS0 .19 19 BT gt
intgrfgranraifat?b ®: 5- tri net hyI cycl ohexane, 1-anino-1

MCBLﬁéHﬁ%i@éﬂé%ﬂﬁﬂﬁ%bwﬁkﬂé&b§EﬂkBXﬁﬁﬁ@%béﬁﬁ%éﬁ8§bKAﬁTfﬁUL%EMIQQIFNLFS

BTG € SRR TR AL R S———
CAYEpRAERAFRYs TR oEeiRsxane, 1-am no-1

o B fic 12 APARY sl LR S0 i g

Misrcbpttmlayl ci s-3-et hyl cycl ohexane, 1-ami no-(1

t hyl | oh
- Rp SR dne wvgnﬁé%"agwﬂiﬁﬁ%ﬁwgﬁ@ﬁ%%@ence of
humanmmFerén alR-28)4:r ans- 3- et hyl -

MCP]?%O?%%%%%T@Wéﬁ%%%ﬁESZ"C”@@%HF%%EEF&F b it cdmes
TKDE WQWWFEWNWQE@VIMWEPLMDammaKﬂFQRITLYLKEKKYSP

CAwﬁv@,Aﬁn'ézs@@ﬂéﬁﬂaﬁMsﬁﬁcl ohexane, l\Fet hyl -am no- 1
pent anet hyl cycl ohexane,

N-(1
(SEg) @ 805 1§e$ﬁea%|§‘t> RANBRRK GResSHION rpg;r%lf) wheeein thesfirpt M is
op@bh&@r 1-am noal kyl cycl ohexane N-nethyl-D-aspartate
(NMDA) inhibitors disclosed in U S. Patent No.
6, 0da an2mbaosimant ofdhe érvieotiomehe aofina hgdsegyente of human
' Is [ation of or a conbi nation
Coggﬁgﬂ&”@%ﬁﬁggﬁgkﬁgﬁgﬁ%?kagigoc|atlon wi th
MCHLRQTHS @R AR TILAGYRRSY F S LKORHRHGE P QIHEVCEQADEO DA VLHEM I QQTFNLE
sTebsARSE. LERrIdeE oAb e cvNBEv REB2R M T s 11 APREARR 1T YL TERK
enbodi nent of the present iInvention conprises.
adm ni stration of or a conbination of an |FN-1 g4
fusion in association with tauroursodeoxycholic acid,
chenodeoxychol i ¢ acid, ursodeoxycholic acid or free
bile acid or any other bile acid HCV inhibitor
dlsclosed in U S Patent hb 5 846 964 Amother

Y a1 e o
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Bupropion; Sertraline; Meclizine;, Papaverine;

Tadal afil; Vardenafil; Alprostadil; Al prostadil;
weibmanafsv| ; Dexamnet hasone; Predni sone; PCT/US2006/020000

Met hyl pr edni sol one; Amant adi.ne; Modafinil; Fl uoxetine;

Penol i ne; Hydroxyzi ne; Mecl p2| ne; Dul oxet| ne
YSPMEWMR%F@LSW@E%@K@ Am triptyline; Gabapenti n;

(S%@rl rg@t Y4 |2 Bik eRarep Q‘H h@%ﬁ%ﬁe'ﬁb% 16 2@96)
acl o ntro ene; acl 0 onaze am azep
Klehh géal.dl. rﬁ?éxromemgrwlym54a266a’aﬂép(éﬁﬁ8)ms&mmpm®s|f|n$t Mis
o {@f pressin; Sul famet hoxazol e; G profl oxaci n;
P enam ne; Nitrofurantoin; Phenazopyridine, a

confThedusions of thernvesitibo ra:lbhmnae :daneldrfnmref ﬂitezfenioaswnd/or one
tri t r traconi zol e, cLtr r ednj
or PArE ST ol Be tusaicamas s sn i et ergns e e ptprs may

befthé 5a8RLrdifRAERE Hor axaMPIR M fusioh ®f kit P@émtion ¢dﬁu§ﬁ4§e€0iﬂl an
cream podofilox solution, 5- fluorouracil cre

emhqdaﬁerdr bumaniintedeion aifacZe-humpn drtereres qla- %ﬂﬂgﬁ”od@o%mher
o ?ﬂ?r‘\tnﬁ're f%sﬁﬂ%mpgﬁeé ﬂgﬁ%ﬁyﬂeﬁbfﬁ?‘i AfY-Ba- Ihgfnan mtgrferon

of oacetl c acl toplca I qu
alfaﬂh*l@@énortmi@demlfa %@«b@@wme@fermalfe gai Multlnledgﬁﬁ nmod

poﬁ{p?@‘ﬁ%esoﬁggf éo% TQ'IBII H%Jz}%%a fur’su.f)r# UPlrh%q%\?eﬁtlonch%?gkaerle in

or oa | c ac
ani emibadimet B the fuskami dam;mmls mmaremtmrfer«ﬂaam-ﬁamwrmn interferon

o BRI NI e oo

IgGAY @nlyiop! me&@m&&mwb@bhm&%é&mm tl@@ter@nwngu n
associ ati on" one or nore additional anti-vir

ageRtusions. C@mpﬂsmsao terfiefon atihe Arpeerglys 9rg within Hﬂe $fope
of Bf‘@i:!ﬂe%&ﬁlqméﬁt%hfa%@wﬁﬁ fsicis \Qi"th HrferoR @t iRy éﬁrbbiy

associ ation” indicates that the co onent s of
tersainys; e tesas|FOF-oGderefers dabpthrofdhese p%pﬁmsmnéd H'Qﬁt 0 a

e@tr% ﬁggég@%&ﬁf I'h\/é’ﬁ’tlc{ oéolrﬁéﬁggstaﬁ"&%? e A0 IY—'NOI (34 fusions:

arate two - or rmre co
IgGé Fa-inteafekarnt azlfa Farlgh‘:érﬁmm@erferan Ialfadbptg%l:cmﬁerieron alfa 2a,

oA RCRR a0 S 2P SR iR Ao L Siriaéroh Grdea

IgGQrﬁmhwntermrsalwﬂb,ﬂbma?@mteﬁewn aaip G4 Eaditerferon alfa-6,

o8 B e T3k, S Firon e T OB Pt Bo e .

lgB4F ifferiResn QI%-BB [gC2EF c- MBSk lalfalgae] ﬁé—ﬁt@rferon alfa-
conponents may be adm nistered to a su

1084 1G4 FcWege@nfqdf@r‘g}h lgGh £6-ipterfgron quaa{lip ylgG4 Fc-|||1terferon
ah’fa f‘@@@ EelidterretRCattLIAD W?%X):c-ﬂ@?fe%rﬁélﬁlﬁ 4¢, rlgGEithon

npri ses conp osI't ns conmpri sin ?
lnﬁel:fercemalfaﬂ @sslgaéuFarmmﬁfamm Bifari éaolgaﬁb'f@lr&eﬁeroma tai17b, 1lgG4

FERRNIIof HHE TGN B fectn Ak RV I e ARG il 212,

ar naceutl Ca osi 1 ons er eof
|gﬁna?mma£amm alf4-21 a,clgaat Bdinterézron ala- mo@@@Famerferon beta,

ofhheariarien Bteah G SlfefiRnie’ dbe i hiERR thaRe.

Igth:cs’iFnterfe?br@hWW WiGL Fe-istleBaSH lﬁét@ﬁ a0{gGhBciiftedeiondeta-1b,

be adm ni stered, for exanple, by any parentera
Ig@é F-intar{asen pamesdb, lepécﬁq-wﬁﬁrferrﬂrﬂ gaﬂm% 9@ Fe-interferon
albtid PCFQGH‘FC-H%H?&ES ‘é'ifaf‘i%ﬂr @a,rp@t"%ﬁgron
route g., oral nasa y I's and capsu es of

aliaﬂ:b-ig% R Ioterﬁemn @léa -deg G mé@fawalalfg-%rl@ﬁéoﬁcaunt@rferon
0 r v
alﬁaﬁ%%%%%cin F?ﬂgteg@fbrP@ff‘QQ‘ X@@Eﬁ %germrn ec %‘i@bﬂfc, ('jirﬁgr?eron
alfaypdgled ﬁicclntm@zdd)maifmﬁklgann@ ﬁr‘ﬂerféiElIdeEN(a—bgG# Fd: hnaterferon
NOVOLET(r) Novo Pen di scussed above. [njectable
phar maceuti cal conpositions of the invention may al so
be adm nistered with a needl el ess hypoderm c injection
devi ce; such as the devices disclosed in U S. Patent
Nos. 5,399, 163; 5,383,851 ; 5,312, 335; 5,064, 413;
4 941 880 4 790 824 or 4 596 556 Con'p03|t| ons of

o, o
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REBETROL(r)) depends on the patient's body weight. In

an enbodi nent, the recommended dose of REBETOL(r) is
wonresiided; below, in Table 1 In an enbodi nent, PCNAIS2006/020000

duration of treatnment with él bavirin (e.qg.

REBETOL(r)) for patients previously untreated with
alfarfbelofdrion interferontatfadia-lgeekBc, iMeeferbir #itd-8- 1964 Fc, interferon

orhEEShETe, Sha ol i YLl et MRS Rl
lnteréerpnrwfe ~BIgaeF @ mterforth diRl-e4aRid4 Fy, ifferfehsh él?@ﬂ{?[ﬁG4
FCI Eﬁ?ﬁs &é k% a%nent virolo IC response S

bé' %’%é 1461454 Feninterfeser atfaT] GgE4 i o interferon alfa-17a-
IR Rs] iesfefor BRI RIC FO! intBRrbR By o A6k BLOy &szgﬂlfa-

g%owtellmt tection o e assay b
179\2& Ci R %’Fﬁr@'ﬁrﬁWﬁﬁﬂgG4lﬁ$ inderferan alfated bFIgGarEna interferon

aIfé-thlgm% ?rﬁ‘ér‘FérBﬁ hath- Hbezf ﬁ‘@Xnte%E?gé%%xat ' ?gr]:?? ng iggerferon

trea I bavi
taw\;g@Achnggnfej_c(nre)lfanma |g@4 &«tmnmrmrem elfa-\N- tg@ch rig@erefbri 0

belfaof%PI !ﬂé’éy f:(t: S‘infrégﬁggo bl?e Igg%'l [—es% t?rggggro%\ g}cq%fr]]rﬁlfagfbgl%tqgr Fc,
mtep’fqren gaama-tgGAHE, UEterl@ﬁ@ﬁélthfF RG4 FNof lﬁté]’fé?’d)r‘? leﬁ% dofié-

9G¥ E et PoBR RO PR oikbiais| Pere3a Beanpiety isamdonalused
by A tioé livk
’ ém O L PR B S ALCRAUHES Bh e B bt e Hhsits of the
nv W@g}mny wel | known nethods known in the art In an
nb ' t
by Tt B olndrane 1uGe ?839;‘3’5 94is68 tne B0t g
Sequegeee. g., Fabrizi et a/., J . din. Mcrobiol.
T3
:QER%@@CP*%&F@P%@%%%@% B A i
§I%S§"§FYY%}’LT CPHPREES Iﬁ7§§{<@%€féIIFI%}"IéiWQQEPSFWmL%PSQEEM

Tm\@@ﬁrpj@vmmsQIA\AEMBSNGWEMMmmPwﬂDbDGsﬁ\F@ﬁémkszSRW@éMsEsv

S AN SRR - Doy oS Ao

(M)HCV- RNA" in the context of the present invention neans
thaltn ther i.S | 3'; %han about 100 copi es of HCV- RNA
per AN Grbedimert.dfe H@ap detedRtonaafarderivnean 934 Fc fusion

protiraodinbrsés/ e fﬁﬂdvs!ilhg 'ébfﬁﬂx&a&@‘é%&ﬁ@nééa’ anscriptase PCR
ase assays are

ol o

MM%%#\? e%%%‘élh‘ggf{s%% G%P;‘PTW‘%SRR%AWRFﬁIeFS&p@RHnﬂGFPQEEFGNQ
FORZBAERVEHEMIONPOR Fs skssphwraTe oo kay TEs vl calb g cr hea e F it 9D s
IL

e Dy SRR Bl
R R ey Bt R N A L
TVLEHI LB KK Cgeerenees Rt eacetreabvy T16b b dhEMEROM s L TCL.VKeFYPS
DIAYBHEEREdrEbmE ko S Dhl rrl VAR PG SRR QAL TR %?’VM&:ALHNHYTQ

osition of the present invention,
KSL&déTprIﬁ stered to a host infected with a Fl aviviridae
(SEQ IrDJND \@l)l | exhibit a sustained virol og| C response.

h éerm ust ai ned virol ogi c response” as used in the
w eé%'ﬂtt KR! $IHECPFR SEHTFRRIBRL isTKAeeaYS) (3R IDINOE6) is
optifRaldsidess AaY ® EiNﬁo tients treated

g i n_accor dan%:leev'agtge ew%\r,éelg@n ?ﬁ‘@é’ﬁ{m%ﬁ ng i‘f’ t ﬁ"
N-teymingisepidhe fusion eptioneHyl comptises amﬂmmoanhet(wmwparem the
linkdr" r riad of sustai
ik i€ Sh8Eioreld &6 3ol ontlonl, ek 47 st llbts

termamaléo thébnkends lndmam e&d-mifai2b @udmhlea;@guen@@ﬂr@g %hd)ﬂ!eﬁ’rhﬁal to
| SCUuSSse ereln

cerous i cations
the B PR IR I ZRELLT HE crionbheninmeciikar b Saqton fomSER

the art and the treatlng clinician or physician can
adj ust the dosage of the IFN-1g being adm ni stered
according to the | evel of progress observed and
according to other clinical exigencies that are
observed (e.g., adverse reactions to the chosen
treatnent reglnen) In an enbodlnent of the |nvent|on

o o " g, . o
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presence of plaques or scarring in brain as well as

patient interviews to nonitor the frequency of
wanb@akys7exacer bati ons, flages, or rel apses oPCEES2006/020000

synptons. Kits and Articles®of Manufacture Kits of the

ID NOS 211 aty €nR2001For egémgre, IrFdh bgﬁédfnm@ttpﬁhedmteeferon alfa-2b
phar maceut i cal co oSi

tio her e
amm%@ Sedenca s islige tpeFhaL I %é%%ﬁﬁ?ﬁmg @Wmmﬁwoﬂh
NJRN injectable liquid, a tablet, dispersible granules,
a capsule, a cachet or a suppository. See for_ exanple,

G | ean embarimenidibe)humaroioie er%atﬁ@raarmﬁmrb@%i: fusions
Eress; and
P ér*%ﬁﬁ‘[p?@&%‘ﬂﬁ%}l%\g@g %ﬁqo alagg supra, Easton,
MCMé’@ﬁHSLGAER%M@EJA@ﬁRKI€%@§L§®RHP§9%BQEIEHQ¥Q?@5@ERHP¥WE“@@§%@FS
RIS ARDETRh AR fdor MbCk et ddRSTERIMe DS INBVRINGOKI TLYLKERKYSP

ber et al. (e
el RSBl s Penb e ARG R Sl PR s
TC&@Y SQEDPE YT Y VIR AV g EH PRERIF N DB SN Y 8V Y E HER WL B K €S NKGL
Ps@E&c&%@K@Qkﬂ%@wa@fs&ﬁmm&fﬁfr&ﬁz@wﬁsﬁxheEWHsﬁs@mNNYKTTPPV
invention also include information, for e Né]éhe
LDSRGSHT WS%TWRH@@W%%?‘WHEWﬁmW@SPWr @&Hﬁ );
wh"é%?ﬁeiﬁ HnEmb A mRRBGIMRE Rldntieh, tREMRRFIINAS tRaflisitasage
forms in the kit. Generally, such information aids

optienally wompaises 9H9gﬁhtgnmﬁ:,(l\ﬂ)nw@§rm@ thenlinken i Wlagscored and is
als% tiHﬁQIeU fl&ﬂll Hﬁ)??fnb %Q?n s ﬁgﬁﬁ@@ %ﬁﬁé??lﬁﬁ?e se%uence

thatnef Nrtmatmnewcorthg dinkerrig humlanllﬁﬂ;élalim’&a bed thepgeduedce thett ligeC-

T e S T A e

froep8EQAIDNNOgari1drsnd WaR0 ngexampleamtamemboald\mn stlae

. reactions, overdos roper, d
intGon Aera O SR SR iaIdeRfical s 1B 5f Bgteron A® (Roche
LaS@n%@cbﬂésONﬁntley ajprences and patent information. The

ts of the Invention may, al so include anot her

t heﬂ@pe@mmd@aﬁ@wq hna inderferentalpia, sen-i-humsn 1gG4 Fe
accept abl e
B3P n SRPREE b PRl PR gt e
MCBIG@TEEWMW%QW%WF%GFBWQQN@WW RHEE QQTFNLE
sTRbddAAWSEN DRI TEL 8ghTiND ] R0 iva e visE O tivity DS A8 Rk SHOR T TLYLTERK

Ysg%%%g’gf ES%L%Q‘HLQ%%L%Q]%E%@?%T%Pf%@%ﬁg%sg%ﬂﬁKPmTﬁMlSRT
PEY %F@B&R@BEWWWQWWW KE]REEQFN%%VVWBTVE%?PWB@GKEYKCKVSN
KeE ek etk kakBo @ oW 1ir.p P &S ENERAIVE L eCIS/ P OSE D A CHHE SOEQPENNYKTT

oIS )0l BnfoB) Dk SOTRRSL L OO FABERL B8 The

n exanp es are provi
(SEéBE}N6é16he present invention and shoul d not be

w58 " Balilt of 1 EGE0 e Mo HEEH BB sufse™ ©

odtlohalerﬂmée‘sa m%tHleae ﬂﬂ) Mhereain theg Gdkdrds hndersnored and is
gr otein. %F interf eL n-al f a- 26 %l Ftlhlazg)

al mewtmahgppﬂ@a ViR TR SISNA LI IR cE SRR e ge i gace

thAt 19 M-Memirl tPfRe-1BREr isFHVAZdh WABalbHa @8ntOahdiiiesdqaibhcd that is
via PCR reaction. The mature protein conprised hunman

C-ternpingd 1o fosplinkse s hymee igGH Eﬁaﬂn pgemhadimepfniye linker is
I / rf7opgran | g& Fc fusion
Séé)%ﬁfrﬁﬁ] %ng\-‘%%ﬂaaﬁﬁu#nan | FN-al f a- 2b si gnal
sequETcprerer invantioningludesany polynuclgotderancodng anyef Alte

FGeE e e e dingol e RRARUEERe Fpipdiehman

intePlerdn-8lfd-2P-iinamidis4. F&cBmigriBing the TAHDWGAITNEI€ntidETsegAsNCe:
ACC CAC AGC CTG GGTI' AGC AGG AGG ACCTTGML L AQMR
RI SLFSCL ATG CTC CTG GCA CAG ATG AGG AGA ATC
TCT CTT TTC TCC TGC TTGK DRHDF GF P QE EF GN
CAT GAC TTT GGA TTT CCC CAG GAG GAG TTT
AETI PVLHEMI CAG TTC CAA AAG
CCT GIC CTC CAT GAG ATGATC QQ I F N

e e PNA LN PNRA LN NTog~ e O OA N NI~
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GCC GIG GAG GIG CAT AAT GCC AAG ACA AAG CCG CGG GAG
GAGCAGFNSTYRVVSVLTVLHTTCAAC AGC ACG
wWOAWAST/SGTG GTC AGC GIC CTC ACC GIC CTG CAC QrOrNisoobl020000

GKEY KCKV S N CAG GACOTGG CTG AAC GGC AAG GAG
ATEAGIVARS CNBTY ANGT GTEaNE TR NACMC TRe TP T Sitevin KwdnhsndeK

e R L
YTREAICERL TSHANSABT GTHENT AT TXCESNTESY TNAC AREHYMETCR GASY ELYEGN/
TTYCHIGARE AbartTvECcGidayVakr @A ARG ATG AR I AAET AbG ey

onighiongiR sl el bR afpcinet aplnigaaY’
CARNY YA TNSEYAZBCTY TAYECREAY YTIRTAYCAR(P ARYTNAAYER SYCHEBRGCOG
TeCAEIAAE MBENIAGeANZACKe RCEr Ry BRC Tl i ok & Ghond e

o e B st AT RS R AR AR SR

TCEEEITHGEH/] A CENGBRGC THECS NCAR. TBAGI CBGH AT TETEN YTITES NEANAITTN
caREXRWe G AIENkeNha GNAAcENWENeAL X RIS KyiodraPel nSckrddely

C TAC ACA CAG AAG ACC CTC TCC CIG TCT
acleboR Ao it PR cilonmheee hargatacy,
YTISFRBTHD SWIENFNCCOTCARGDATBATTGINGOG ((REYATRHADCARIARGAY S
cofreiRdan® RTi9ERTEDeMIeTRIA vCedn A e TR n G NReRA Fidhr

cc% SE%-AI}zg %ﬁ#ﬁ%gﬁ@%& T s T R GAY
BCTORNSGEROTAGREST UG USACEANGOGET (8B
Wshﬁfﬁ&QRA 23 cieni ollTZQBARGmer §@I@A§Qcﬂfn@ %NQM@:CNBA tﬂ&@N’hﬁl@@N

YT (g\%on is a mutated res

g-19 pséqCPﬁ‘@FGAT%TGﬁﬁ‘t‘%ﬁ% %Yc’f“&(é?w BUF DTS HEPFREPBn
GOHTTYTAYE rABEBANRET HHINSTNGAR] ECESORUSIZD GY GRIEARTH QCh BRI ALY

TAmF@@uA asicbhdug ! @M%A%Nc ELAINRSO iy SRk £ wagmy%
usi ons rs formati on of intranol ecul ar

s SRt SRR Bt S SrFVHCT derStpe
GCNEFNCRKA VGACTRYBECHROARIUS YPIEHUTHr SieTiasnaa BNA was
y transformng plasmds into Escherichia
(SEEFI}@?N%lP Blue (Stratagene), growth for 10 hours in
500 Iman entvadimBni the Wymg:iledildarqmcodéd; homaaricterfefdifalfa-2a-

SRR 1 GotlRtgo BT RiDuiro BBk M Sonbieet oo e | it o

TCHEATITNG mﬂmmAkaﬂmme WENHEKRGS) coeltNrTcus iNYgNGINEAR

AT@@éﬁAﬂﬂ'ﬁﬁgﬁﬁlﬁtreyﬁﬁ&a @idﬁﬁel@f A2bay iR I\PT&'?&CNCAR
i neer. Tech. 2:3 19%% s were Iinitial

GAB? ¢ rﬁ%?fﬁ‘}%ﬁnﬁ@ﬁ(ﬁ}% fs‘f'FIF—C FICTNCA CA{TH

CABCAHATET seranyNOe| YaNarNAARVEIYWENENG CROCNTSGaA tYRRACNYTN

YTEJ@M@GHI@’@AM&% REHIrRY VRS cNARIRE: BQY%EE NIGYGINATH
serumfree SI‘%E;F}l with 1 ?/m_aotr ans errlng nma)

CAERAENE 7 RANCSTgMaf THAGERC PHESHEEY BNeGNCTNIGN
ARRTAHTENQ ARNSNARHACCSYBUAGBINh orr@ Rakt 2 ARTE AN e atTeBecNTee
GA%%’TR@%%@EN&@&@EZQMM@Q&NO T@YV&?\{Q&‘I@/& %N&CI\%&Q@@ NRERcAsfB

col um ( Phar naci 21 fer exc
YTHNBESHA ARG aREMEd %%IAP*%%CN( PBENART CHRSE FateqNE G HR 5
TTHYTNGGYE ricanGavetrr ipreprity CAndosamyc cRusrdaved NYTOABIATH
wsi@ﬁém%&&@rgﬁeﬁﬁéﬁﬂb bﬁ‘TG%%@lQGTNA‘egI%IGtAIY D sk ﬁé&ﬂgﬁ’ R FEAR

%égenerat Insertin ers o vari ous Sizes
CARET f QQ?@Y%TNSAS%‘?GN&F%% H@Aéféﬁ%ﬁa FERARNAAR FECHYFRARR
cARgRATER . AvRaes@itankensTMene wsd Ty Het o8 yN{TRED Jar&IQTCE

ii?m@léxy&gm @ér;\)S@f ygmﬁ( 12‘@@%;@% %%‘NCC@QQ NASNATHGAR

v t7Ee %?GNFW% HaNPBCIHYGAREIENRY AT F“NTNCCNCCN
al fa-2b-1g&4 fusion constructs were prepared using
conventional nol ecul ar cloning techniques. Briefly,
three constructs were prepared: one conprising a
direct fusion between the Ctermnus of |IFN alfa-2b,
an Al a-Ser linker, and the Fc region of human | g4
(CH2+CH3+hi nge region) with the remaining tw
containing |inkers conmprising ASGSG (SEQ ID NO 7) or
ASGSGSG (SEQ I D NO 8) FoI I OWI ng transf ect| on of

1 I1 7 P\ o o . o
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particles. After virus-infected control cells reach a
pre-determ ned stage of CPE, the nedia was harvested

wanaetikescel | s assayed colorinetrically using ecyaisa006/020000

violet. The sanples were t%n conpared to the IFN

reference standard activity curve for cal cul ation of
WSHRRSERE VRATCACTRR RARAFAREESKIAEENRE ToFY Y THESEAN BEENNITYTAY
CCMGRY A SHEONITNES KietRnsist atmdecsitbai@Rbhdda yravaaracy

L R T P R R e X
ARRYAIMENH GQGA%@{R%QWASGWTF@ WENZGHRENS ENAHGEREH ROCHYTYEAY
ARTENYTAVA tdﬁcAil&R}vEMgﬁﬁml\ﬁzim wdtrviraddna( m}/z is ~2 hogrs in
anpl e Expression, Purification an
(3%45;&2@2% P zation of |FNa2bl g&A. The production cell
l'i ngn aﬂ%ﬁwbbﬁﬁnerwameqm jueRDtifE @ﬁbédﬂ% MIRAM FAEH Y bﬁ%lpha

Culture Collection L-10852) and was naitai ned
fmﬂ/émrg%tﬂ%ﬁﬁpe@pﬁwma th@%"pw@g NYReQiIORASEARCR ng t he

ATdTNGAYS ITRBcIAQh € | NG ywSHiThy YauRE a DbdRMZen bRk Sxed oned into

[ r.pCEP4 vector (lnvitrogen Corp
HY@&F“‘E%‘%&%%%G@%&%SFSS s“FTEHW@i%GFoF%N O£ | PDATS
CNFYFAPUERGCTTILTH  CARBRREART AFHSRECHRE YERRAT2YR c18 cel | s
AAMSdNﬁ@RJ l[cARSEWENSD %Y&MJKMR BirRarMidics fithcryan

th t ted w
v AhE SLAE S MRS BBl kSRR 10 )
ARZFPé?f‘TthTPe YBEWRRYEN CAYGARGARE TNASNGHY YIT BEARCASTCY he
cTid@Rste ahethdRbt %GM@@A%@G@&@TNM i&dﬁ@&%ﬁs in DVEM

. tely th t seedi
wiihlenl CobEnal? ST e S8 SRR ERa T ogen
ARIGEAPRYA JUHBIIRIFEN LASHTERAARC ZOTTEIast mmmgm m /L),

MeNWSRE Sy strdfibifshhe NRR2EABR (dd¥vbldmm [ ElnknERr R 4
Fe (1M /L, lrvine

ekt Prad R P HRRE TR e adidaginl Vi e
TNGRYEBEQ NYFRCTITY HENTTICITYA t VAAREINAReREARyadiYTIm 370C t o

ATGAR SN dNGFecivBA ﬁi@@hﬂﬁﬁsﬁt edtBfotdl RHGRALECA he
roduction. The culture su ant was recovered at

R BOT R oA R SRR BB BT o owi fch.

AYAAYSCHAFN dtl‘At?Nm@dN MENGRARARABARTAY eI sceadNTATNged wWith a

GTﬁcﬁI&h@&@ @N?ﬁfﬂdi\rb'f %NCMR%M%&@@N%”RY%MQ&A tered
t.hrou filter. The fusions were Eurlfled by

RTWE& W%Wﬁ% PORPRTFAT O SRS SY #5 two clones
CNAFHWERMN REEMARRGCN JBACHRICEC WOCNCMTUBTHY@CHYM
ccr&'&cﬁhé\zﬁb @B&ﬁ@m&: %A‘éﬁﬁdﬁﬁy Jp&%Tﬁc@N%”PNﬂN‘?@M ons were

urifications were carried out in

voranEdl HrP iRt i AR ey R T CEARE  hoar 6.
GNEARSCHEAWARYANNTRY ARRACNATHd | INFCNETNyat Nowvws8qror oxi mat el y
GGMNWWTY@%NIVA@% riTMGﬂFQI‘N-EE‘ﬁ %ﬂ%%%&%‘bédhbr ated with

ee col umm vol sodl um ate with
RAS BN, ST I B EAT P SR RGN B vt
AYTAmdw GAARWETYTIO | WewpnTitsNa Tcowramt e of 1Inl/ min. The
(S% IfFB washed with ten colum vol unes of the above
er at the same flow rate. After the wash, the
bouitte prmeﬂt mvmtsorefumﬂ"nedlmmm ah@@uﬁﬂh polypeplidecedrapigsing

9B 86l 8 oot B E8 o Rine 2l B LD gL P EaREE i i an

en@oaﬁwéﬁﬂo‘f ItHeI mK/elﬁﬁﬁh Hﬁfn@nfl@ﬂ ORdoRhpriSeB A&y amited ¥&id %equence
Later the zed agalnst aliter of

SRR SHEERATE ReTIFEREE IO OGd i CHF BT e VPO
LDNJL LR RESIMLEPFEAVEE@ déAaﬁEMstm I EREVEPQAMNCODED A KAMN 6L@ENLKTLR
LriNRRbYET SBENIEREW: Iy rRirdkhE RV RANsEOrdN8NY TN vuTMKTIRN
al fa-2b-1gG&4 fusion was anal yzed on a size exclusion
HPLC col um and the results are set forth below in
Table 4. Table 4. Size Exclusion HPLC analysis of |IFN
al fa-2b-1g&4. Sequence MW I FN al fa-2b-1g&4 (SCH 2)
=45070. 15 Sequence MW I FN al fa-2b-1g&4 (SCH YY)
=45214. 28Lysozyme, bovine serum al bumi n (BSA) and |19gG
were run on the col umm as Si ze st andards agal nst whi ch

' e Y a1 Y ~ 1 o~ A ~ o~ 1 N ~ o~ 1
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5. The polypeptide of claim1l wherein the | g4
conprises an am no acid sequence set forth in SEQ ID

wOlwoehi2767 The pol ypeptide of claim 1l wherein PO®US2006/020000

interferon is fused to theql g&4 by a peptide |inker.

7. The g@l ypeptide of claim6 wherein the I;%\S/
(SEQIRDs24 JeecrisaBenbank acsespiontnoss Gl it 13 PG 38490iThe
thpe@h ggg% of kP g@ﬁ?zﬁyger ein the linker conprises an

el e

amno’ acrd sequence ted fromthe group consisting
of In Ahzerrfﬁmdu”@ryt dbéhe iBventicBEhe Muman 11}18 -lgGAfgsiger Gy

S IDNO 8 ) ;GQy Ser Ay (SEQ I D
Co”ﬂ(jseg"ﬁve am@Pf%E%‘”é%‘c er Gy (SEQ1 DNO 10) ; Gy
MHs Sly.cElyLLSevRABPYO@Hp EXEH SRV LGN YL RDLD AN SRV BEHF OUKGOLOSEE) KES

LLE%%&SEMI@E?L&%&P@% MK@{WS@%&N@%RQI}RR@IHF@ENKSKA
PR PACUR K Rt T T P

KT NS RESEQCH VD VINGED PEVZFNWY VEBEYEVEBS AK IBIPR EMRFINS TV RV VEER TUGHQDWLNG
KEY%‘?L{V {ﬂé%.éé?E%ﬁh%xﬁ%pﬁﬂév@%s@ﬁ%vsﬁcﬁvﬁewp@ﬁivﬁhﬁsm

. Anultine risi
PR PR PSS B T P A B IO R OaE At ed
(SE@! [DNe: gsyal ent cation. 10. The multinmer of claim9
wherein the cation jis Zn2+. 1 he tlde of
whegeig; 14 ah cpeRimast oF beriavantiae: et SR s
opt@ﬁéﬁﬁpccdnﬁ pri¥s GORBIHIHIMG (W SvHRPEMRES linicks ls)ﬁnd‘ér@d:dsmdl andds
armaceutically acceptable carrier.

alsccomm@i opganabyrganising 2 RENpbISAYEPER: d@h%"ﬁmcths.Sﬁﬁﬂen%
thatqg W@n‘?l P Wﬁ UikNg h%?néf{’l‘i_(?d Shd se@&@ﬁ&@ﬂ%ﬁd Gﬁlérmlnal

arnmaceuti c conposition t her eof

to tlwhm(wns hmmandng@ Fsi hyan eebedinperipthiedinker aming fmld i n
associ at| th r har naceut i cal
SeqygRt © Wctt%cmrgmfgﬁﬁ l@e‘%ﬁgﬁ?a%ﬁégl cal” condition
selected fromthe gr oup consi sting of flaviviridae
virus infection, e sclerosis, serious
i nf ecti ons associ at %’?‘I’\t %mﬁéﬁ?ﬁ gr anul onat ous

di sSERSEresERY ihGaRiOh (16Vi6ePEsMPBSIGond Sid ARLMIDS for treating or
recurring external condyl omata acum nate, hajry_cell

preventingrany, canmiitioni taatjs aleviatesiy-Rinipisiratien Pham EUFRETPPH for
ol X0 er iSRRI el proeispn
infetti@S-inel tms&osubmmgr petlem,rbzoarwruwb ii$ pgnembar efdheon

s ST 1A i, S RAEA) e agsoae o

an WNIgh4 fushen ofdte present invbatiors oe @t pheainaagival cgmposition

ted f
therabtion A1y fessearpaph et oy S IS iahblfatint serfosthes
beld- Lﬁ?mgl@r Bt Hh@ll‘ﬂnééétﬁlcgllﬁorfnﬁblslt|6m Eﬁeeﬂbrp(d g nribhwion), tkethe
encodi ng a pol ypeptide of cla
hogior R e, G eHATRIEL 8¢ BIRBPTLN g g T des by s not
hmf{%ﬂﬂﬂ%&oﬂ@'f@ﬁﬁ&ﬁm?@'ﬁré%hﬁ? AHBCHiNRdavibed 8y Pheribéds|dPthe

i solated vector co
Hepaeivipes genus whjeh inslusiesdhapapatdis G giruaHeXd| g& nﬁiag?s
or of claim18. 20. A nethod
se\?eg%l tyé%%gé%egahg%lo\r@\%vo hal f-1ife of interferon
conhepartnsgpf/mssh@latbel)l nterferon to Ig&. 2 1. The
od qof ein the interferon fused to the
?fﬂﬁrﬁ?g’é%sngﬁoq%% aci d sequence sel ected from
thehgp@tmg ccom&s@iola@ BE1)SEQ | D NGs: 2, 3 and 15. 22.
The met hod_of cl ai m2'$ ﬁ&erel n the |nterferon is a
menfepatdfis] Qg (33 EGQt)gr oup consi st ng of
| nt gEpSHANC Blrfistidaatel MCER) eron al fa-1b, interferon
al fa-2a, interferon alfa-2b, interferon alfa-2c,
interferon alfa-4a, interferon alfa-4b, |nterferon
alfa-5, interferon alfa-6, interferon alfa-7a,
interferon alfa-7b, interferon alfa-8a, interferon
alfa-8b, interferon alfa-8c, interferon alfa-1 Qa,
|nterferon al fa- 10b, |nterferon alfa-1 3, |nterferon

Y A A Y Y A A Y Y A A
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walkimw 12787 interferon alfa-1 4a,

alfa-8a, interferon alfa-8b, interferon alfa-8c,
interferon alfa-1 QOa, interferon alfa- 10b, interferon

interferon alfa-1 4c, intepperon alfa-1 6, interferon
al f g o f lfa-1 7b, interferon alfa-1 7c,
i nt Fe}(ra et&%nc g’fésgé%o(?éitgmcﬁ?{%grf eron alfa-21la, interferon
al f bepxtliis G wires fisoiate HC{)8)y 24, interferon beta,

interferon, ome i.n feron tau, interferon alfa-N3,
i nt g?’?agft’g&: B’é‘(sg@%teﬁ'ﬁ'éﬁ eron beta-1b, interferon
ganhepdthis G ke (128 HIQBR, interferon al pha F and
interferon al pha conl. 29. The nmethod of claim 25

whelP@RFILE KeVip (gokgie itfe Ty admi ni stered in association
Wi t RosHiRis & viRRy Hrepiphar maceut i cal agents or a
phar rréaag,e.uti cl,al (gsginég(é)& t |1o thereof. 30. The nethod of
cl ah@‘ﬁ@!@?ﬁwﬂﬁ(lﬁda’ie HEST2M) ept :c det ihs adLri ni st er;e_d i In
ass | ; | urther pharmaceutica
ageﬁ%ﬁélh?'?‘g Sed]ﬁogdr?gt%\étﬂ?ﬁg a medi cal condition

sel kenatilis 1G virnst (selaje BIQ/-EENsi sting of flaviviridae

vir .nfectio | tjple sclerosis, serious

i nf@‘%ﬁ"’ﬂﬁ?‘é{%&!ﬁ"ﬁ%y%% chroni c granul onat ous

di skepitis OaVingnRolat® Jheanele) osi s, refractory or

rec rring exter na‘ condyl omat a acum nate, hairy cell
l/yugeqﬂtlg

| e Corrusiisolatmdawarphi | adel phi a chr onosome ( Ph)
posﬁ;g,jg{,gsw,'%i(rso[g(@h-pgenous | eukem a (CWM.), malignant
mel anoma, follicular |ynphoma, condyl omata acum nat a,
Al DenadifiaCadrusislaie d sarcoma, hepatitis B infection
andhégﬁ@ig i \nfection or a pharnmaceuti cal

conp sit%g‘}"t%ﬁ&%&o?. 3 1. The nethod of claim 30

wher ei n hapatifisi Ct virss typreaf aaceut i cal agent is sel ected
fromthe group copsisting.of ribavirin, isatoribine,
VX- 497, Vi rarﬁ)ed’uaﬁgs, bséf”t’ﬁ%ﬁ'@&w -950 and | DN-6556.
32. The haptalitisl Cotirusltgpem 25 wherein the interferon

conprises an.am no aci d, sequence sel ected fromthe
group cdifPRLlS g/ Mys ¢ D NOs: 12-14. 33. The net hod
of cl ai m@@tiy@gr@iugtw@wgm conprises an anmi no acid
sequence set forth in SEQ ID NOM. 34. The nethod of
cl ai m 258RREleCrViEdyRote is a human. 35. The met hod
of cl ai ; rei dical condition is hepatitis
Cinf eqﬁ%ﬁtlﬁgﬁ grt}gb?ﬁer apeutically effective
andigretiés Civirgsitynsl 0 ed pol ypepti de conpri sing

i nt . : {9 g4, optionally in association

W tl‘%rp%ﬁﬁsggt‘)i‘”{d\%?)&a é)t herapeutic, or the

phar mac dwepititid Cyiras tygyet 20! e conposition thereof, is
adm ni stereg.f r.a ge ment tinme period sufficient to
er adi cat SPGRYSEIHF &A%t i tic C v/inms-RNA and to

mai nt ai mepetiﬁifcwt@wfp@ fepatitic C virus RNA for at
ter the end of the treatnment tine

| east twel ve weeks a

peri od. %Pa&'%ﬂ/ﬁsamp&@%ki ng a pol ypepti de

conpri SinaPaiifs €1irgs fpefssed to 1 gGA conpri sing

i ntroduci ng a polynucl eotide of claim16 into a host
celepaiiifcr Virea#ipeidns wherein the pol ynucl eotide is
expr ess ; of claim 36 further

conpri s?%@al?tgso?a ?%g,%%hl%dpol ypeptide. 38. A

pol ypepthegeatitisr @ahirogtypley3t he met hod of claim36. 39.
The rret?l%g zotf &I ai m.36 erein the interferon fused to
| g conprioes” RUARPRP%Ci d sequence sel ected from

t héegaittispC epostypeicng of SEQ ID NOs: 2, 3 and

15. SEQJ(E_)NCEt,Ll T| NG <110> Schering Corporation <120>

| nt er f efBRAFISE K4S BReLB30> JB06332US01 <140> <141>
2006- 05- 24 <150> 60/ 685, 018 <151> 2005- 05-26 <160> 25
<170> Patentln version 3.3 <210> 1 <211> 227 <212> PRT
<213> Artificial Sequence <220> <223> | g <40 > 1 Asp
Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u Phe
Leu Gy 1 5 10 15 Ay Pro Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu Met 20 25 30 lie Ser Arg Thr

i nterferon al PaTASAdw6/020000
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Hs Gu Ala Leu H's Asn H's Tyr Thr G n Lys Ser Leu

Ser Leu Ser 210 215 220 Leu Gy Lys 225 <210> 2 <211>
Wa200642128> PRT <213> Artificial Sequence <220>Pg€22:82006/020000

interferon-alfa-2b-human Igg&4 Fc fusion protein <400>

2 Met Ala Fz“ é r. Phe a Leu Leu Val Ala Leu Leu Val

Leu Ser I’@V@ 1S § VIS I8 4% Ser Ser Cys Ser Val Gy Cys

Asp Leu rbatifd 8 v tyfesadder Leu 20 25 30 Gy Ser Arg
Arg Thr Leu Met Leu Leu Ala G n Met Arg Arg H e Ser 35

40 45 Ldgpplis afrueiatu Lys Asp Arg His Asp Phe Gy
Phe Pro 4 G u Phe Gy Asn Gn Phe Gn
Lys Al a%@t/%]éva% %g)ro Val Leu H's 65 70 75 80 Qu
Met H e hapatild @ wiue typreedkdsn Leu Phe Ser Thr Lys Asp
Ser - Ala Trp Asp Gu Thr Leu Leu Asp
Lyshegﬁfe’t'%rﬁrgﬁ?%gi Leu Tyr 100 105 110 G n G n Leu

Asn Asp Hepatitid G vilua typessa/al lie G n Ay Val Ay Val
&A&S Thr G u Thr Pro Leu Met Lys G u Asp Ser
eB@ ISt YIRS VPR Lys 130 135 140 Tyr Phe G n Arg

I|e Thr Hepttifly/C irgd t 43 u Lys Lys Tyr Ser Pro 145
150 155,160 Cys Ala Trp Gu Val Val Arg Ala Gu lie

MetheRafisSaVirsi&/PSef Leu 165 170 175 Ser Thr Asn Leu

Gn GQu Eztn‘iseév%gt 74ys Gu Ala Ser Asp Lys 180
185 190 T His Thr s Pro Pro Cys Pro Ala Pro Gu

Phe Leu I@pytm;s?vvru@tmﬂzoo 205 Ser Val Phe Leu Phe
Asp Thr Leu Met lie Ser 210 215
%eﬁ?ﬁt’#ﬁs""ggg'dﬁyu Val Thr Cys Val Val Val Asp Val
Ser GI ni@patltﬁssﬁ VRS tg@08235 240 Pro Gu Val G n Phe

\al Val du Val H s Asn.245
256k Weodh ol Biss ol tethadt and Ghrieiae fegeating
or pﬁ'é\renﬂ'yg iMe¢tioviadau2ed b?@ﬁerﬂB@rs\éﬁ khéSEravM&Lls gehud hThd/al
Leu Hs G.n Tr u s Gu 275 280 285
Flavigfis GrnugyReigas VEonsionars: Jiokligng sl susbrasiap

Gad&e% Sutly Wés Zﬁéﬁa?rﬁ 5lr§§) Q(ﬁ&bnbﬁ ForeSt dlbéféseAl'lﬁlsLlénéatWirus,
n Pro Arg Gu G'n"Val Tyr Thr 305 310 315 320

Omgle iempghegis feyar V@ﬁ aowagan Kiys, Reyal Germneirusaiarsh virus,

, 25, ., Tvr P
T g RS THSENGRE o Vo W3 Ll
the Slegistil virus; seaitd iekaboksa viFused suchTan thehvedhan Frus, Val

3 Gy Ser., Phe Phe Leu Tyr
Saugiier el sraPc 03F TREnD Yl oS iioRine diuas s the
Aro?é/rgugl BU@J%U%BVI%&J IgEbpe Bieus EyG tlﬁfsNai_lﬂiS@]al Mels; HiDéh@bu
a S I S |, n

ViruSg s P Gapearisiidchs KegBuatis vinks Jegencssreasbphait
virus@sl duch3@bthe3acindtdFe v#ds Kodtandd wha! JM@%céBﬁQﬁls

<223> human interferon-alfa-2a- human g&4 Fc fusion
virug, Mugax, Valleoeneepbetiticyyeisnédffuy ¥iiusr - ’@Lﬂs ?ﬁ?enlwagtlswus

Usulﬂ? Ulr&é )W&%W,/%f \Qruéf HU@H v:%bﬁ%tﬁe%olﬁ rué'%léo%%o o5

er Leu Phe Ser
Vlruse)s Nﬁﬂj\ aﬁr@eHK@W&@rﬂ Whies and/therzirabiond Grtus (Bitayaallwsasem@;as

the B3Bai Uiy Tngls Vs RIS A 974814660 pne aon Lo
mermtr@o&epﬁavonwm:sﬂ@wsswa)&ewruel anddha WLASIWII@S}JSﬂ_dde%Ii
viru%é)&hs?{ Aihﬁ%% w[lé%grg@@og ernl w&s gelﬁowefeve-r wrus.eé1
such as the Banzi virus, Bouboui virus, Edge Hill virus, Jugra virus, Saboya virus,
Potiskum virus, Sepik virus, Uganda S virus, Wesselsbron virus and the Yellow
fever virus; Entebbe viruses such as the Entebbe bat virus, Sokoluk virus, and

the Yokose virus; Modoc viruses such as the Apoi virus, Cowbone Ridge virus,
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Gu Ala Cys Val He An Ay Val Gy Val Thr Gu Thr

Pro Leu Met 100 105 H OLys G u Asp Ser |lie Leu Al a Val
wénel1p®’sTyr Phe A n Arg lie Thr 115 120 125 LedT/Ti$2006/020000

Leu Lys Gu Lys Lys Tyr Sey Pro Cys Ala Trp G u Val

Val 130 135 140 Arg Ala Glu lie Met Arg Ser Ph er
Jutiapayviges Magocadws. 8l \dgia visys amzléhq%nf@;ht@e«r ugiRio Brgvo

vnruﬁéé}s@g{saé-ﬁ]‘% %Iag?%ag?fgu%réy Soiditf VIHLSS DHAGr Eytsvu‘?fss

Morfana sezptlwauk@emap@athlrm chnem a@m lmoanurSoB@tylsCmfeowrus

Rio B8V ifisy A At irks, rihe K nlalho el 3, Aok

g a h\Gjla;?reé@iJ n@admtlﬂ'ﬁ?oxsmr?silﬂxgthad@ af!l_ﬁ @oflftppsf;pns ‘ftzrltre@slz;lpg or
provagting Segieh eaueepy erHbRR! Ale Pasivir oenys. Ahg Risfvirus
gen\L@incﬁﬁfesVBbrde?lélls'BbFse Yithis ?s‘h’é Eﬁ Bothle el diEbrthed virudsip

Trp Leu Asn Cys Lys Val r 260,
Bovjrgsvirat dlalséwaLvyfySé/ Waﬁwabﬁwmse‘?‘/%éﬂmﬁ nd 9@39’% yirus.

| %%%&%%fhé%r@s%ﬂﬁn\?grﬁlo%g@cl% rﬁ’eﬁho@s%nlr&nﬁkﬁltgng for

Pro Leu Pro Pro Ser
treaiog oGpreviebting infedtipss asvsedl by Mgpalliis G\viérus phiHepgltis 66

_ Gy Phe 305 310 315 320 Tyr Pro Ser Asp lie
V”“Xl%aé‘é'scau Trp Gu Ser Asn Gy Gn Pro Gu 325 330

335ng$1rerﬁlsaidlmﬁnt tyessibject T admmstémi tialIFNdgGAdpsise of the
_As, Phe 340 345 350Ph L TV .S
PP eRiaTgly. &g BsSoatan Wil A fee T dierabeutsidrs dok Skartbie a
theﬁ@buﬁlﬁtﬁl Sﬁﬂ;fgc@%argg%nt}régioﬁ&tanm\ﬁraﬂmd}dﬁfdreaJtréiatmem time

i s r r S
perigg Fujent e ciniiale detesisbihemAtic Lo yinds AN oI uaR
detSdasi8 Iﬁfptahf:d @I musWﬁﬂ%ﬁ |22 Bvelve ddakd i@gn 24 weeks) after

I nterferon-alfa-2b-human g Fc <220> 1> m sc
the@admféhe:tzgatm%yme Resipd<223> n is a , , , or t

<22,Qs aéa%]rfcug%é&gélgﬁrt H'%etfﬁ'%zl%% ??;latlor(”gﬁdlﬁét%%?h drSIFN-

>msc. f eature <
IgG4. f(Jsuam anﬁZBefmthes therapeutic agent (.94 aatha@al the@m’) can

forgpiafec 5814 SBobidipdstithfor STilhe8e% e ilety (@1@“?&%&;

separatglydnto t&o, orgnoreafon’iposﬂibﬁs (e< 22 Bty Skurfressinore es2@2>
<223>

corﬂﬁxg{enﬁ gé@ Qp@dgﬁ@gtgr?éz% a sulejggt) at%zc%ggreﬁtt |@e§tRan gvlz'\en éhe
oth&f cémﬁ&?é?ﬂ |§8<?ﬁ#ﬁ1l5ﬁét‘é@ fo? @kﬁmglé&&? alidfistratiohthayBa Jwen

nis a |, or t <220><221> misc feature <222>
non- gs)ultansgts;)ly ke,zqsseparﬁéelhcr sequenfjally) gt Severabiptervals pyer a

glv%P} E%n&f@f HhE. MAdSver 3Pk sepbrfid cotddRemtsinSabe aBministered

to a subject by the same or by a different route (e.g., orally, intravenously,
subcutaneously).

A “host”, “subject” or "patient” may be any organism, such as a mammal
(e.g., primate, chimpanzee, dog (e.g., beagle), cat, cow, horse, pig, goat, rabbit,
rat (e.g., Sprague Dawley rat), mouse, bird), for example a human. Accordingly,
methods of the invention include embodiments wherein fusions of the invention
are used to treat a human, for example, in a clinical setting or to treat an animal,
for example, by a veterinarian or by a researcher (e.g., performing toxicology,
pharmacokinetics or safety assessment studies). In an embodiment, the “host”,

“subject” or “patient” is pregnant or a nursing mother.
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<220> <221> m sc_feature <222> (39) ..(39) <223> n is
a cC, g, or t <220> <221> m sc feature <222> (42)
w020%21)277§223> nisa, C

m sc_feature <222> (45) .95645) <223> nis a ,

or t <220> <221> misc feature <222> <223>
n Asperson gufferipg fresm chramobepatiis ﬁ'"?ﬁé‘@nf"é%ﬁ é’fﬁlég'@@%g

more%ﬂh%foﬁ@zﬂwg%@'?orrb(yh%t&n (635 gzésgr nt|;2§0’> 5221; |

(a) devated 20> <221> misc_feature <222> (66) ..(66) <223>

(b) Q%ﬁjve%s’[f%%@)‘tgﬂgépéntrpoﬁ?e%o> <221> m sc feature <222>

I'sa, ¢, g, ort <220> <221>
(c) pfemdee@ftHE‘a‘ as2RAronsHaed. by @ ppsitie st forikCERNA, , g |,

r.t Be feature <222> (81) ..(81) <223>
(d) ‘ﬁ'ni‘?l gtrgm%tao é:%roan. er d586§8€. 221> i sc_f eat ure)<222>

(e) N<§)7a)toeell(r§r7darﬁ > n 'S a, c, g, ort <220> <221>
msc feature <222> (93), <223>

or Suchzczmﬂa@gwot@@tf bﬁéﬁﬁg (@ diagpose bgeﬁtmsa? &6&" ibfsBhan,

but ?g@?e "i‘rs?% gcg follgvzv varfef e\faélfagg g%aﬁgﬁt}?r&g?ﬁ?é fg%%g%ﬁ?éﬁt

Sudain prameters my@u’sed( bmg)clrnrcramjgg megplate the dosg andcdura@on
of tr’gggggrgt tré%%f' ?ugﬂ ér?te?frg?w 5\%@%%@ cff]a(ﬁ)st Qe(tr%ﬁ%r

m sc eature

sub;@%ﬂﬁ itreérflﬁ@')t regr(rﬂeﬁr&)anmseﬁormed easjly by angoractdronter a20>
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The donor liver can come from a living donor (i.e., living donor liver
transplantation (LDLT)) wherein a portion of the donor’s liver is removed and
introduced into the recipient. Alternatively, the transplant can be from a
deceased donor wherein the entire liver is removed and transplanted. For
example, an embodiment of the invention comprises a method for preventing
infection of a host, with a virus which is a member of the Flaviviridae family of
viruses, following transplantation of a liver into said host or transfusion of biood
into said host comprising administering to said host a therapeutically effective
amount of IFN-IgG4 or a pharmaceutically acceptable composition thereof.

The present invention also comprises a method for treating or preventing
multiple sclerosis or a relapse of multiple sclerosis in a subject comprising
administering to the subject a therapeutically effective amount of IFN-lgG4 or a
pharmaceutically acceptable composition thereof. For example, in an
embodiment, the subject is administered IFN beta-1a-lgG4 or IFN beta-1b-lgG4.
Optionally, IFN-IgG4 is administered in association with one or more of
Tolterodine; Oxybutynin; Oxybutynin; Oxybutynin; Propantheline bromide;
Trospium chloride; Imipramine; Solifenacin succinate; Mineral oil; Docusate;
Bisacodyl; Docusate stool softener laxative; Sodium phosphate; Psyllium
hydrophilic mucilloid; Magnesium hydroxide; Glycerin; Glatiramer acetate;

Mitoxantrone; Duloxetine hydrochloride; Venlafaxine; Paroxetine; Fluoxetine;

, g, or t <220> <221PCT/US2006/020000



10

15

- 20

25

30

35

<222> (123) ..(123) <223>nisa, c, g, or t <220>
<221> msc_feature <222> (126).. (126) <223> nis a ,

WO 20060127750r t <220> <221> misc_f eature <222> paBAS2006/020000

(135) <223>ni s a, c, g Or t <220> <221>
m sc_feature <222> (138) . . (138) <223> n i
BungploorSertreaﬂrz@ﬂ\/ledzm, Fepavering: dadalafiz Yardenadily A|pr08tadl|

Alpl(ojsf’%t} ; &g’naﬂppﬁ%n?e(q%%ne 9red(1§l’§£9)5 ﬁ%ﬁgﬁpéag&&one
Amgntadme Modafifik FukXetinej Bembhrmtl—lydmxyzmﬂ\/(etﬁzime qulmbne
hyd@cﬁq J(qeig’gr’anytotniggjlﬁpﬁ)ﬁ ﬁaﬁ%&e&ﬁnf@zﬁ m ﬁ%{slﬁﬁé%a?%@,
Caﬁ%ﬁ‘ib?eﬁh&clnﬁlpfaﬁhﬁlhé%a’d&%h Dahcdolene; (Baﬁﬁéfeﬁllﬂﬁathecals) a ,

Clona%qggmy lglrggéyfrﬁ,z'ﬁgargg%%zls@nI@%%‘r&loeq%tzgég@i gg %983%?

Deéﬁwéﬁresfs ﬁaSHlféamét%g)%&zcﬂé @Proﬂoﬁé&@)Méﬁ%ﬁénﬁé EI“\l|’Eﬂofure€htco|nQor
230> <2215 mSc T eature <222> (201) ..(201)
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The present invention also comprises method for treating or preventing or
delaying time to disease progression, in patients with severe, malignant
osteopetrosis, comprising administering, to the patient, a therapeutically effective
amount of IFN-IgG4 or a pharmaceutically acceptable composition thereof. For
example, in an embodiment, the subject is administered IFN gamma-1b-lgG4.
Optionally, IFN-IgG4 is administered in association with one or more of calcitriol
or prednisone or a pharmaceutical composition thereof.

The present invention also comprises method for treating or preventing
refractory or recurring external condylomata acuminata, comprising administering
(e.g., by intralesional injection), to the patient, a therapeutically effective amount
of IFN-IgG4 or a pharmaceutically acceptable composition thereof. For example,
in an embodiment, the subject is administered interferon alfa-n3-1gG4.
Optionally, IFN-IgG4 is administered in association with one or more of
trichloroacetic acid, podophylium, topical liquid nitrogen treatment, podophyllo-
toxin paint, imiquimod cream, podofilox solution, 5-fluorouracil cream or
trichloroacetic acid (TCA) or a pharmaceutical composition thereof.

The present invention also comprises method for treating or preventing, in
a subject, hairy cell leukemia, chronic phase, Philadelphia chromosome (Ph)
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IgG4 fusion.

In an embodiment of the invention, an IFN-IgG4 fusion of the invention is
administered to a patient, subject or host, in any of the foregoing methods, that is
pregnant or a nursing mother, because of reduced fetal toxicity and toxicity to
nursing infants, whose mother is administered IFN-lgG4, as compared to other
IFN fusions. Without being bound by a single theory or mechanism of action, the
IFN-IgG4 fusions of the invention may exhibit lower fetal toxicity and toxicity to
nursing infants due to the presence of the IgG4 moiety which exhibits limited
placental transfer.

Pharmaceutical Compositions

The present invention includes methods for using a pharmaceutical
composition comprising an IFN-IgG4 fusion, optionally in association with a
further therapeutic agent, and a pharmaceutically acceptable carrier for treating a
Flaviviridae infection along with the pharmaceutical compositions themselves.
The pharmaceutical compositions may be prepared by any methods well known
in the art of pharmacy; see, e.g., Gilman, et al., (eds.) (1990), The
Pharmacological Bases of Therapeutics, 8th Ed., Pergamon Press; A. Gennaro
(ed.), Remington’s Pharmaceutical Sciences, 18th Edition, (1990), Mack
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transdermalgmtranasatl mﬁ‘ﬁ@@ulaﬁﬁﬂbhngualcwl‘netﬂ:tmnereé?él%?d(tSﬁBél) f
2
eI PEtaDIS 2an b pp ArackB opndasiedlfor S eies a8 Tgull or —

solutidA8 dr sdgensiBnsC sblicefdirts Suitable for solution or suspension in liquid
prior to injection, or as emulsions. The injectables, solutions and emulsions can

also contain one or more excipients. Suitable excipients are, for example, water,
saline, dextrose, glycerol or ethanol. In addition, if desired, the pharmaceutical
compositions to be administered may also contain minor amounts of non-toxic
auxiliary substances such as wetting or emulsifying agents, pH buffering agents,
stabilizers, solubility enhancers, and other such agents, such as for example,
sodium acetate, sorbitan monolaurate, triethanolamine oleate and cyclodextrins.

Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic
agents, buffers, antioxidants, local anesthetics, suspending and dispersing
agents, emulsifying agents, sequestering or chelating agents and other
pharmaceutically acceptable substances.

Examples of aqueous vehicles include Sodium Chloride Injection, Ringers
Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and
Lactated Ringers Injection. Nonaqueous parenteral vehicles include fixed oils of
vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial
agents in bacteriostatic or fungistatic concentrations are generally added to
parenteral preparations packaged in multiple-dose containers which include

phenols or cresols, mercurials, benzyl alcohol, chlorobutanol, methyl and propyl
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,m 2ﬁnélgr?ttaﬁcr)r$ of< gzs ow-ge eaoge or s(us an)led re%ggsensy}ﬁerﬁ, such thath
constant level of dosage is maintained is also contemplated herein. Briefly, in
this embodiment, a IFN-IgG4 fusion is dispersed in a solid inner matrix, e.g.,
polymethyimethacrylate, polybutylmethacrylate, plasticized or unplasticized
polyvinylchloride, plasticized nylon, plasticized polyethyleneterephthalate, natural
rubber, polyisoprene, polyisobutylene, polybutadiene, polyethylene, ethylene-
vinylacetate copolymers, silicone rubbers, polydimethylsiloxanes, silicone
carbonate copolymers, hydrophilic polymers such as hydrogels of esters of
acrylic and methacrylic acid, collagen, cross-linked polyvinylalcohol and cross-
linked partially hydrolyzed polyvinyl acetate, that is surrounded by an outer
polymeric membrane, e.g., polyethylene, polypropylene, ethylene/propylene
copolymers, ethylene/ethyl acrylate copolymers, ethylene/vinylacetate
copolymers, silicone rubbers, polydimethyl siloxanes, neoprene rubber,
chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers with vinyl
acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene
terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol
copolymer, ethylene/vinyl acetate/vinyl alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids. The active

ingredient diffuses through the outer polymeric membrane in a release rate
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pharmacological component of the powder or reconstituted solution, prepared
from the powder. Excipients that may be used include, but are not limited to,
dextrose, sorbital, fructose, corn syrup, xylitol, glycerin, glucose, sucrose or other
suitable agent. The solvent may also contain a buffer, such as citrate, sodium or
potassium phosphate or other such buffer known to those of skill in the art at, in
one embodiment, about neutral pH. Subsequent sterile filtration of the solution
followed by lyophilization under standard conditions known to those of skill in the
art provides the desired formulation. In one embodiment, the resulting solution
will be apportioned into vials for lyophilization. Each vial can contain a single
dosage or multiple dosages of the IFN-IgG4. The lyophilized powder can be
stored under appropriate conditions, such as at about 4 °C to room temperature.

Reconstitution of this lyophilized powder with water for injection provides a
formulation for use in parenteral administration. For reconstitution, the lyophilized
powder can be added to sterile water or another suitable carrier. The precise
amount depends upon the selected compound. Such amount can be empirically
determined.

Administration by inhalation can be provided by using, e.g., an aerosol
containing sorbitan trioleate or oleic acid, for example, together with

trichlorofluoromethane, dichlorofluoromethane, dichlorotetrafluoroethane or any

, g, ort <229§T/{]33ﬂ)§/020000
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Dlgﬁ'\tearcaﬂkg %@%H{sqnéaag rés%ggr%ellose gg&l%}n sodium starch glycolate,
alginic acid, corn starch, potato starch, bentonite, methylcellulose, agar and
carboxymethylcellulose. Coloring agents include, for example, any of the
approved certified water soluble FD and C dyes, mixtures thereof; and water
insoluble FD and C dyes suspended on alumina hydrate. Sweetening agents
include sucrose, lactose, mannitol and artificial sweetening agents such as
saccharin, and any number of spray dried flavors. Flavoring agents include
natural flavors extracted from plants such as fruits and synthetic blends of
compounds which produce a pleasant sensation, such as, but not limited to
peppermint and methyl salicylate. Wetting agents include propylene glycol
monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes,
shellac, ammoniated shellac and cellulose acetate phthalates. Film coatings
include hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene
glycol 4000 and cellulose acetate phthalate.

Methods of the present invention include administration of an IFN-lgG4
fusion in association with, for example, one or more other therapeutic agents. In
an embodiment, the other therapeutic agent is an anti-viral agent that, when
administered to a subject, treats or prevents a viral infection in the subject. The

administration and dosage of such agents is typically as according to the
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<222> (882) ..(882) <223>nisa, c, g, or t <220>
we28iH2missc_ . feature <222> (891) ..(891) <223PCW/USS008/020000
cC, g, ort <220> <221>gy sc_ .feature <222> (894)

or t <220> <221> m sc

sche?cgui(f, u%tgd @g'%prpggqt)mformgm) sheet of the agprgved agents, in thoe

PWsnS%ﬁgDDé%@REfe%rﬁ,%_ZO(fSe(% Sigiand49ssk R} ence gﬁt?%Edjgggz

M )Econom(ogd%;rhagmism $568634457; 7th editioh (NB2Ember

223 '
2062)2 &3 VJEII%“S-theFa%%hHéEE??g%WEﬁ #ﬁé\(lgn in P{p uz e< <2 2;” 'S
( 9 zfg“therggaﬁbc agthBis mniageat that, when adffinisterei?®™a sdgdet

o Equ A 3352013 e i bty enon

enmmgm 92 Ba’imcﬂom of the, prégression di’rse‘v'/eﬁ@%@ §yrﬁ§l%7=r?s é@s%%ated
feature 39'2 (939) <223> nis , g

with a gygpm E %@*&0 f%ﬁ%ﬁfﬁ@e%@wnWW)be fcergam)mpﬁzan

antivviral syent 6r an Bnti-cBhcdr 59RAL> <221> m sc feature<222>
(94 = (948) <223> n %%a , g, or t <220> <221>

m s Ofnp@gfnq$ atpyeprbg ggm)nlster(eysx)commd in assoaiatiorc with @n
IFN- I2cj21154 fusﬁﬁﬁgauag%ﬁﬁ dl‘nnjuﬁ"é#‘boﬁ@égé@de %ﬁi@)gﬁ? QR/I,F’ 960)

3>nis a, , or t ure
inhibjtops, N- glgggsylatlon(lglmbytorszm:protease mhjbitors, NS5B Mhibitors,

lmrﬁag&ﬁo&%gljo %héSuﬁds@%@?PQz%#ggggqoré,atgmzéhdj%égi "
der(v%gc)s beﬁﬁaﬁmdeﬁbﬁmmthﬁan@qum@nes thelic88e InhfbAtéFs> poRAletase
mh@itbissc?rfgseei%g 0§E§§tg o%\?q é{que é}(n}}c@%ég;ggéﬁgdgpendent
translzét%ﬁib]h|528r3>nﬂlcle§s@r33|s‘fent rBozyrAks ! 1-amfalRgidydoléxanes,
alkyﬁlpldfs ar?hox:deants squalene, amantadine, bile acids, N- -(phosphonoacetyl)-

L-aspartic acid, benzenedicarboxamides, polyadenylic acid derivatives, 2’,3’
dideoxyinosine and benzimidazoles.

As mentioned above, in an embodiment of the present invention, ribavirin

( on o ;1-B-D-ribofuranosyl-1H-1 2,4-triazole-3-carboxamide) is
administered or combined in association with an IFN-1gG4 fusion. Ribavirin is
sold as REBETOL® by Schering Corporation: Kenilworth, NJ. Its manufacture
and formulation is described, for example, in U.S. Pat. No. 4,211,771.
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<222> (999) ..(999) <223>nis a, C g, or t <220>
<221> m sc_feature <222> (1002) . (1002) <223> nis a
WO 2006/127757 or t <220> <221> nfsc _f eature <222pCtAB2®F/020000
.(1005) <223> nis a, , or t <220> <221>

" St tta&%@saﬁ%éé@éﬁf@%mm&t?ﬂfé 55t ifiehlaf
.(1014)<223> n i s a , , or t <220> <@21>

misc_feature <222> (1017) ' (1017) <2235 ! il aChc |
g, or t <220> <ﬁ21> m sc feature <222> (1(23)

.. (1023) <223> tsa, c, g, ort <22 1>

m sc_feature g (1032) ..(1032) <223>n ik a, c ,

g, or t <220p <231> nisc_feature <2 )
.(1035) <2 E , C, g, o0 < 21>

msc feature 272> (1044) ..(1044) <223 s a, Cc,

: ~&221> ni sc feature <2,23>‘(1047)
(1047) <2 3> |s a, c, g ,ggrfﬂ "<220> <221>
feat ur €% 15 ovudindQeY) <223> n is a, gjs
'amm"aﬁ‘e( t <220> <221 misc feat Sre <222> (1065) ?
admml(stm%pr eopBined in @sspciation, with an HiN49GS fupionc221 >

5 Migns Vf%@%@%‘ﬁﬁnfét‘vr"“fé%’@CZ%‘%ﬁé (1089~

(1089) <223>mnH3-HEIS A , , or t <220> <221>
m sc_featur e(in (1092) . (1092) <223>nis a, c,
P

g

g, or t <22 221> ntsc_feature <222> (1095)
(1095) P u; 9 'lUUu <223>ni sa, c, g, ort
<220> <221 c_feature <222> (1098) ..(1098) <223> n
isa, Cc,H or t <220> <221> misc feature <222>

( (1101) ..(11b%) <223> n is aisadminisjeredar comeipabin

e i 503 e i Rl

Lilly akdl &80 XIneR3polis,ilN).a , ¢ , . or t

A further embodiment of the present invention comprises administration of

or a combination of an IFN-IgG4 fusion in association with VX497

Iy
S0 Sl 1 I

® ; Vertex Pharmaceuticals;
Cambridge, MA).

An embodiment of the invention comprises administration of or a
combination of mycophenolate mofetil (MMF; 2-morpholinoethyl (E)-6-(1,3-
dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-5-isobenzofuranyl)-4-methyl-4-
hexenoate) in association with an IFN-lgG4 fusion. MMF is sold as CellCept® by
Roche Laboratories (Nutley, NJ).



<220> <221> mi sc_feature <222> (1116) ..(1116) <223> n
isa, C g, or t <220> <221> msc_f eature <222>
\vozmm9y757(1119) <223>nis a, cC g , or t <PeDAS2006/020000
<221> m sc_feature <222> (1%328) . (1128) <223> nis a
, or t <220> <221> mi sc f eature <222> (1134)
( Msgqer epbpdimentcomprisgs adginisisatian efzr@scormtination of
taisc__feature <@22> (1137) ..(1137) <223>nis a, c
, g, ort Sggl> misc f eature <222> (1140)
.(1140) <23>|nisa, ¢, g, or t <220> <221> m
isc_f eaturey< (1143) ..(1143) <223>nis a, c ,
g, or t <220> <221> msc f eature <222> (1146)

o (1E 23>nisa, c, g, or t<220> <221> m sc_f
eature <&22¥% (1155) ..(1155) <223>nis a, c, g, or
t <220> > msc_f eature <222> (1158) . g1158)

EICARS> nifs o ¢ , g S-elynyl-kbelg-D-sbofusanasybmidagated-c

carb®zamidel B4arini éﬂzf]ﬂg) B%??égl? 5:3 22638@31)%2591 ?ﬁ%p 9t9§§)30>

<220> <221> m scC

eature <

t <220> <221> misc_f eature <222>
>nisa, c, g, ort <220>

2> (1188) ..(1188) <223> nis a
2 . m sc_feature <222> (1191)

, g, or t <220> <221>
.(1203) <223> nis a, ,

- ( )
{1206) <2235 7 .?am, "¢ f'“%%3‘5'?“%'?@%&*3@%94fusnon

5 m s Anferalzndimenkéf2be pféﬂll)nven(drﬂéd:hpﬁ%'a’admmiwaﬁom ofora
g, or t <220> <221> m sc_f,eature <222> (1230)
.(1230) <223> nis a , L, or t <220> <221>
mscf eature <222> (1233 ..?1233) <223>nis a, c,
g, or t<220> <221> ms eature <222> (1236)
(1236)

HO fo)

combination of tiazofurin ( w  on ; Balzarini et al., J. Biol. Chem.

268(33): 24591-24598 (1993)) in association with an IFN-lgG4 fusion.
Another embodiment of the invention comprises administration of or a

combination of deoxynojirimycin and/or derivatives thereof, such as N-nonyl-

10 deoxynojirimycin (De Clercq et al., Mini Rev Med Chem. 2(2):163-75 (2002)) or
n-butyl deoxynojirimycin (nB-DNJ; Ouzounov et al., Antiviral Res. 55(3):425-35
(2002)), in association with an IFN-IgG4 fusion.

In another embodiment, BILN-2061 (

; Lamarre et al., Nature 426(6963):129-31
15 (2003)), is administered or combined in association with an IFN-lgG4 fusion.
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<223>nisa, c, g, or t <220> <221> misc_feature
<222> (1239) . . (1239) <223>nisa, c, g, ort

WEe20@x2%xR21> m sc_feature <222> (1242) . . (1222)/U82®8/520000

nisa, c, g, or t <2203;<221> m sc_feature <222>

(12432 . - (1245) <223> nis a, C ,_or t <220>

<22iAnether emiodimeat, fymaifasimles., .ZAM%M}”)Qa@mlmste@dapr
combified irfassdlatibn WHAGH ENR fgldne fABAXﬁwa gyailable from

nytngtngcn ytnytngtny tnwsntgyaa rwsnws

SC"%M@( macgyticals tntrroatiormal dddc@anidaleonGdaw snngnngnac
nyt . nngnat hwsnytntty
msn@é&%%hgméf§g¢h§%%%ﬁsé§v®gﬁggn 180 ttyccncarg
argarttyg@ naaycartty caraargcng aracnat hcc ngtnytncay
240 gagat nc arcarathtt y8tyytntty wsnacnaarg
ayMBﬁqﬁn c ngcntgggay 300 garacnytny tngayaartt

noylt.ayac aycarc arytnaayga yytngargcn 360
t gyg? Wt hc ar ggngt ngg ngt nacngar acnccnytna tgaargarga
ywspafhytn 420 gcngtnngna artayttyca rngnat hacn
yhot aygat na ar garaaraa rtaywsnccn 480 tgygcnt ggg
(' argtngtnng ngcngar at h atgngnmsn$N$%ﬂ§ﬁgxﬂmﬁ*gg@ﬁaﬂyytn
ribc%r@n@é&ﬂﬁﬁiiéﬁ(&ﬁtd)wmzﬁg@l,@F—g-"‘ﬁiBnQﬁYcﬁ\%ﬁ rate;
.ayacnt ycc_nqqntggccn 600 gcnccngart tyytnggngg
Thiggdleidsheainyrinigipes: £($ U, dhcdiore reminged-haleabritedaranosyl-,
HSRSe | 348y nvs
o ) R EEF cPRBEtT Sasd Wl g S
fusiggngt ngar g t ncayaaygc naaracnaar 780 ccnmgngarg

ar Ggar. a t nw_sngt nyt nac tnytnca
0" Pl HRRREAG Hn P GRSl K adhp Rkt dy/ebmbined
in asseaytinr With ayy MSSBRhiIbRAOOsehNss fefbwvlieg acnat hws
naar gcnaar ggncarccnm gngarccnca rgtntayacn 960
ytncenccnw sncar garga ratgacnaar aaycargtnw snytnacntg
1020ggnttyt ayc cnwsngayat hgcngt ngar
t ’ ®ayggncar cc ngar aayaay 1080 tayaaracna
cnzcnc@ gt nytngaywsn gayggnmsnﬁmtyttyytnta ywsnngnyt n

: ngt ngAya arwsnngnt g gcagar ggn aaygtnttyw

nt g nat gcaygar 1200 gcg&lngay% aycayt ayac
ncar n yt nwsnyt nw snyt ng§nad' & ﬂ'§1;<210> 5 <211>
1182 > DNA <213> Artificial Sejuence <220> <223>
human injerferon-alfa-2a-human | Fc 220> <221>

t <220> <221> Ure '<222> (12).. 2223> n

is ay,C, g, ort <220> <221> mi sc_feature <222>

] (18) <223>nisa, ¢, g, or t <220> . <221>

TTepture <222> (24) ..(24) <223>nisa, c, ¢

Wl th <2 0> <221> nisc_f eature <222> (27) ..(27) <223>
lsd , c, g, or t <220> <221> nmisc_feature <222>

) ;m630) <223>nisa, c, g, or t <220> <221>

m sC [feature <222> (33).. (33) <223>nis a, c,

( m sc_feature <ﬁ$§gd§%§FMng%) <223>mﬁli55?%g?§ , g, or

| : g I}
Yalq ©H < j , < . <
Cois o 00 yOrRIGY ffieliy SRR SoaTiAR: CaRlingb oy sse-

(39).. (39)<223>ni sa, c, g, or t <220> <221>
m sc_feature



<222> (42) ..(42) <223>nis a, ¢, g, or t <220>
<221> msc_f eature <222> (45) ..(45) <223>nis a, ¢

WO 2006/12T157t  <220> <221> mi sc_feature <222> (51pCTUSZDF/020000
<223>nisa, c, g, or %6<220> <221> misc_feature
<22 ..(54) <223> nis a, , or t <220>

<22f&a§\9t§§r (253 Pﬁlﬂaen%mﬁ{ 54 fusmw; adpirgstered er epmbioed
, , or t <220> <22b> miosc_feature <222> (66) ..(66)
<223> nisa, c, g, or t <220> <221> mi sc feature
<222> (75) .. (7RSS ¥, ¢, g, or t <220>
<221> m sc_f eatur ) ..(78) <223> nis a, ¢
, g, or t <gg0> eat ype <222> (84) ..(84)
<223>nis a, ¥{ 2G> <221> misc_feature
<222> (90) .. (90 c, g, ort <220>
<221> m sc_f eat ~N99) <223>nis a, ¢

g , or t <220> <221> m sc_f eafure <222> (111) .

in QSSoIcDatleﬂﬂ\Bth ni sa, c, g, or<2P0ché2apr, Tétshedron
feature <222> (117) ..(117) <223>nis a, c, g, or
t <220> <221> msc_ feature gz (132) .. (132) <223>
nisa, c, g, or t <220% ¥ feature <222>
(150) ..(150) <223>nis a , or t <220> <221>

feature <222> (156) meod(186)l<223> n is a ,
Leﬁ?ﬂfs H4Q): L2042 Q%Qh_gﬁ Qc feat ure <222>; Bioge)Med. Chem
Lett. 9(64ﬁ3b4§2123%2 (f‘gg , €, g, ort <220> <221> msc_
feature <222> 165) <223> nisa, c, g, or

S t <fpasu rﬁ@zembﬁdynent £ ditNHIgG4 Sasion (smm)umste(reeay cembBred
e <2 2>
in %’ségg aflon V\ﬁt{‘l 1%% of t@é Eti véms oF%@n 'E%S%Fosgld ur

Bloctngr_‘msthﬁ:j5QBelzﬁOEfr(699®22> (204) . . (204) <223> n is
a. InCyet a%othe?'ren%bodiment, an IFN-IgG4 fusion is administered or

combined in association with gliotoxin ( ; Ferrari
10 etal, J. Virology 73(2): 1649-1654 (1999)).
Other embodiments of the invention include administration of or a
combination of an IFN-IgG4 fusion in association with RD3-4082

HO' 'OH

( ~o, ; Sudo et al., Anti-viral Chem. & Chemother. 9: 186



<220> <221> misc_ .feature <222> (207) ..(207) <223> n

isa, c, g, or t <220> <221> misc_ .feature <222>
W0204®)12775¢216) <223> nis a, ¢ g, ort <229€T/{]320‘D§/020000

msc_ .feature <222> (219] 4 (219) <223> nis a,

, g, or t<220> <221> m sc Zeature <222> (222) . (222)

<223>nis a, c, g, ofar ty<22 f eature
<222> (225) ..(225) <243> n |s t <220>
<221> misc_f eature 222 2 237 > nis a

, C, g, or t <220> > mhsc _f eature <222> (240)
.(240) <223> n is a3 , or t <220> <221> m
isc f eature <222§°(24 ) ..{243) <223>nis a,
(1998)3)rortw|tkmpa-4922](> m i srozf eature <222> (258) §udozgt83,
t <220> <221> mi sc eature
Am&'ﬂ%’ﬂ(%ﬂf?‘ Che(%l’zﬁf 9586.(19989) of anyethergprotegse inhiizn>
d|56]8§éd>|nl’g§db_§le§ture <222> (276) ..(276) <223> nis a,
{ <220> <221> misc f eature <222> (285)
(Q%@)ﬁhefzaztglaodﬁnegt af the inventjon comptiseadminii2ition oF scaf
eature <222> (291) . (291) <223>nisa, &£, g, ort
<220> <221> m sc_f eature <222> (297) .. (29¥%
isa, Cc, g,ort<220><221>m|scfeat
(306) . (306) <223>nisa, c, g, or tgZ20% <221>
m sc_f eature <222> (309) ..(309) <223> n j

, g

, or t <220> <221> misc_f eature <222> EE %;5]2
i c f e
or t 20>,

<223> n | S C o, or t <220> <221>

5 COFQ‘%Q%EOW@fl%} '%N-tgﬁ%susweﬁsﬁom@tm witl 07 g
<221> misc_f eature <222> (318 (318) <223> nis a
, C, g, or t <220> <221> mi @ eature <222> (324)

.(324) <223>nisa, c, g, <220> <221> m
i sc _f eature <222 (327) .. (327)

& ~; Kakiuchi et al.,
FEBS Letters 421: 217-220 (1 998)) or any other proteinase inhibitor disclosed in
Kakiuchi et al..

Another embodiment of the present invention comprises administration of
10 or a combination of an IFN-IgG4 fusion in association with RD4-6205

)
HO\< s
M

Br

0\”/
( o ; Sudo et al., Biochem. Biophys. Res. Comm. 238: 643-
647 (1997)) or any other protease inhibitor disclosed in Sudo et al.
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<223>nisa, c, g, or t <220> <221> misc_f eature
<222> (330) ..(330) <223>nisa, c, g, or t <220>
we2edbH2msisc_f eature <222> (345) .. (345) <223PCW/USS008/020000
, C, g, or t <220> <221>3g1 isc_f eature <222> (351)
.(351) <223> nis a, , or t <220> <221> nmisc_f
eat AfeEnodimentyshe Pl’QS@BhWV&Q&CXbCWP@S@ adrginjstrgtion of ot a

corﬁ%%@ﬁoﬁ%?éﬁ I#N?%Gﬁ %%fg a<s%§§ fn&ﬁﬁlﬁh cepflgliﬁ) <223> N

Is a, ure <222>
(360) . . (360) <AZ»3>n s a, c, g, or t <220><221>
Hﬂlé@#ixgﬁkgge <22 (375)&\ (375) "223>nis a, c g
: t <220% <221> ptﬁﬁﬁiedﬂhre <222> (381) . (381)
<223> nisa, cC g b t <220> <221> mi sc eature

( <0225 (384) . (384) <223> n i3 GAS Registry No. 57307 505 -
<224 potithasn bt 8RNI 106919)3 (196898 aﬁ%gt?h% %‘f RNA-
C , or t <220> <221> m sc eat Uure <2
deP‘?Q%%BFMzQ@WﬁF&S@ (RRdRpg inhikjtor dtﬁclosggmLalzman ef gk _f
eat jhe&nTHolm
S hh ek fTohtd the Egﬁéﬁ%vﬁ%ﬁﬁfﬂ‘iﬁse% aopimistratign 8t or a
cornbingtion ef an §-N-lgp4 fusidtvid-assadiatiomivith cepleatur e <222>
(426) . (4%6) <223>nisa, c, g, ort <220> <221>
m sc featuﬂ <np> (429) ..(429) <223>nisa, c, ¢
or t < 20 <221> n1sc_feature <222> (432) ..(432)
] , or t <220> <221> msc f eature

H, CIH »
HAP22>~(435) .. (435 <223> nis a , or t <220>
<221> ni sc_f eate é1hHmWZQIﬂvwethanammx;lhy«i_reaﬂonde) s

a , Y6t ancﬂheloémbodil%%g? 5?1%% ré%e?ﬁ mJefl%lgE@npﬁ%@érﬁﬁ\@tratlon

of Orf%@ﬂmg)léamgﬁar( kFEN‘r]gG4 (L&E!ﬁ) in<@2aciation wita amantadige, or
t <QR0> <221> misc_ .feature
2

( )-
A further embodiment of the present invention comprises administration of
or a combination of an IFN-IgG4 fusion in association with IDN-6556 (

Yet another embodiment of the present invention comprises administration
of or a combination of an IFN-IgG4 fusion in association with naphthoquinone, 2-
methylnaphthoquinone, 2-hydroxynaphthoquinone, 5-hydroxynaphthoquinone,
9,8-dihydroxynaphthoquinone, alkannin or shikonin (Takeshita et al., Analytical
Biochem. 247: 242-246 (1997)).
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<222> (459) ..(459) <223>nis a, C g, or t <220>

<221> msc_ .feature <222> (462) . (462) <223> nis a
WQ 2006/127757 or t <220> <221> misc_ . feature <22PET/U48%5/020000

.(465) <223> nis a , or t <220> <221> misc_

.feature <222> (471) . (47?% <223>nisa, c, g, or

t <Zviortheeembodinsnt of ﬂmrasmtmw 4:8mpr|se$ 48M)niste2dn of

or ? fg%b%ati(oﬁég)a% JEEI%rthAf fﬁ 5 T a.asocnadlon vm:h ‘{ f LIk e&é—%i?
trimethylcyclbratanes 1sataine-1(#&6s), 3(tré14e?@)-tnﬁﬂa§l523}gcytldt%xane f£-amino-
feafure <

18531863 b3 5stmisvelgharan, T=argino b o5-esispetbroydionaxage, 1-

| ., or
amih¢A1%:5.8 S Ranicifdyclondfity, r2itn- ?%ﬁ?@etra(nqeth}/ ) 0as

ethylgyslohexane, 1-gminoot.5¢5-tepmaibyl-33-diethyleyclghexane ekamino-1,5,5-
0> <221>
thebhois ot bydateas, senine (Fasehs sk (880~ T340
trimetblvlcvcbﬁmeﬂiﬁtmnm15@,§ftﬂmethyd>traﬁ§-3>ethﬁ23’@Iohe>(aﬁé2)-amlno-
(1R55]Terfhss By g MetyBichnping, 1o Mhigps 3R 850
tetre2Bdthylydohdamiey 1 anvidd-2=propdld, 3,5, 5-te(tn&'hiéthy1§%cgéhékah§, R-
e < >

methfiaffirio b, Seniameicygonegne ReslhysT-anae1.5.5.5,5-
pemafﬁﬁéiﬁﬂ@%%rﬁa@ag?@r Kl-”(%m 5 5-pérﬁ§rﬁbth§§c§§|bh@xylﬁ rolidfhe or

or t <220> <221> i SC eat ure

22>
any otrgé)-ammkyh:yplghgxanecN methyl- IaTaspaliqtgdbll\&Q@)lshlbltors

f 549) <223> nis a , g
d'%a&%dlﬁ@tyrﬁatégmi émglélgé:;? éat uze <222> (552) . (552)

<228vfurthpgembodiment gf theqpresent di@ntiar 2omprises admatlsatratlon of
or a%%?r?b ﬁaﬁ%ﬁ)of ‘an’ IF‘IQB@4 fug“ %ﬁ in assodc'atlon wifh d-agfocopherol or any
other anti-HCV compound disclosed in U.S. Patent No. 5,922,757.

Another embodiment of the present invention comprises administration of
or a combination of an IFN-IgG4 fusion in association with tauroursodeoxycholic
acid, chenodeoxycholic acid, ursodeoxycholic acid or free bile acid or any other
bile acid HCV inhibitor disclosed in U.S. Patent No. 5,846,964.

Another embodiment of the present invention comprises administration of
or a combination of an IFN-IgG4 fusion in association with 1,1'-[1,4-phenylenebis
(methylene)]bis(4,4'-trans- (4,5,6,7,8,9-hexahydro) benzimidazoyl)piperidine, 1,1'-
[1,4-phenylenebis( methylene)]bis(4,4'- benzimidazoyl) piperidine or any other
anti-HCV compound disclosed in U.S. Patent No. 5,830,905.

Another embodiment of the present invention comprises administration of
or a combination of an IFN-IgG4 fusion in association with N,N'-4-[(2-
benzimidazole)phenyl]-1,4- butanedicarboxamide, N,N'-4-[(2-
benzimidazole)phenyl]-1,6- hexanedicarboxamide, N,N'-4-[(2-
benzimidazole)phenyl]-1,8- octanedicarboxamide, N,N'-4-[(2-
benzimidazole)phenyl}-1,9- nonanedicarboxamide, N,N'-4-[(2-
benzimidazole)phenyl]-1,10- decanedicarboxamide or N,N'-4-[(2-
benzimidazole)phenyl]-1,4- butenedicarboxamide or any other carboxamide HCV
inhibitor disclosed in U.S. Patent No. 5,633,388.
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m sc_feature <222> (567) . 567) <223>nis a, c,
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acids(59 derivatives disaissed |5229>Pé%2|1N0ﬂ5 496 FHpeat ure <222>
<223> or t <220> <221>
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or @ confHinatoAT aﬁa? ﬂPlg@45ﬁ§|SIBn R bYERiatAdmitH @Q}?’-)dldeo&gﬂ%%me
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2K b b G 45 St
.. (660)

N

ol ;
Ly hoo

«.nN:k”,NYJLI[N HSH

m@*’? 5} ‘fé v

a combination of VX-950 ( ; Lin et al., J. Biol.

Chem. 279(17): 17508-17514 (2004)) in association with an IFN-IgG4 fusion.
Another embodiment of the present invention comprises administration of

s
7
=/

or a combination of an IFN-IgG4 fusion in association with viramidine

HHALH

Ha ‘\r’«‘?g n,n’kr&
WW aw..wm
( " ™ )orlevovirin ( w on ).

In an embodiment, the present invention comprises administration of or a
combination of IFN-IgG4 in association with one or more selected from:
Tolterodine; Oxybutynin; Oxybutynin; Oxybutynin; Propantheline bromide;
Trospium chloride; Imipramine; Solifenacin succinate; Mineral oil; Docusate;
Bisacodyl; Docusate stool softener laxative; Sodium phosphate; Psyllium
hydrophilic mucilloid; Magnesium hydroxide; Glycerin; Glatiramer acetate;
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<223>nis a, cC g . or t <220> <221> misc_ .feature
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Bupﬁ%oﬁ me %/?e]c?z:%Sﬁ%qgv%ﬁééofadﬁ>v%égééﬁleé&) O%%dll
Alprogeadil: (snmham’ Dé@@heﬁh@\gan’e rF;r‘Tinléone %ithglpgezdgf;sdloﬁezzg>
< nis
AR oS ekt e D
2

hy?lggﬁ%?ggﬁﬁﬁfgg*z ﬁmg;ptgﬁne C%bag}@htﬂ l\girgﬁﬁylﬁ% é?orfé‘zep%m,
Carbaifrazenins; dwinramins; §t9f€frh£iamr@ eapp Baclpfeg Clongzesan;
Dla:zg%gh TiZahidine: I§on| Hdy Zglgﬁaiep%%?—qfes%eséw ﬁ&m{w&%ébe

744)
SULfQ@Qﬂ?QXﬁéQJef C@mfl@(emmm@the(nmme Nl(rﬁnm)ntsmzBhenazczpyadme

a c%rn(m/% onq{g 5@“5%%5? mﬁ‘?dlsul%e%ﬁa%) § Slt r@%ﬁg&rﬁiﬁaﬁ@é@l?
caleifitialy predﬁ@ﬁne (tﬁaﬂgaroacéﬂééald <{i’ﬂﬁ>bh9ll7u5rg t@plcal;hSqémg 2 grz én

n
trefett, Sfobiyo- I rpaiBh piicss Ofﬂe%!m(s Falulion s

flugrébcil .creanh, AHiBHlored2atc Acid ($c¢% clé‘drlblrga ((zoéhlbroﬂ%g
i eat UI‘ e <222>

<221> é f & <22 n i
adgigsine, -CO) beftdstitin poaipi, of oslorpasatinas . ppaonis),
topical K& nﬁ%}?@h tfédtr%eﬁt Fo@oghﬂo%oﬂﬁ I}‘])tamfa?r@&unﬁ%a]&egpnsc f

eat ur e <2 &ﬁj
podofiieyssalption, qogguracnégltaaﬂb trigiporeageatiaycid ('(OBB)ltanﬂab n

tositﬁm%mabcand iBineq™" Hbithbmats fketdh. %%efareo%%ﬁe aldesleukin or

doxorubicin hydrochloride.

As also discussed above, compositions and methods of the invention
include an IFN-IgG4 fusion optionally “in association” with one or more additional
anti-viral agents (e.g., ribavirin, interferon alfa-2a or 2b, or pegylated interferon
alfa-2a or 2b). The term “in association” indicates that the components of the
combinations of the invention can be formulated into a single composition for
simultaneous delivery or formulated separately into two or more compositions
(e.g., akit). Furthermore, each component of a combination of the invention can
be administered to a subject at a different time than when the other component is
administered; for example, each administration may be given non-simultaneously
(e.g., separately or sequentially) at several intervals over a given period of time.
Moreover, the separate components may be administered to a subject by the
same or by a different route (e.g., orally, intravenously, subcutaneously).

The present invention further comprises compositions comprising IFN-
lgG4 fusion in association with one or more anti-viral agents discussed above
(e.g., ribavirin) along with pharmaceutical compositions thereof comprising a
pharmaceutically acceptable carrier.
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<222> (789) ..(789) <223>nis a, C g, or t <220>
<221> misc_f eature <222> (810) . (810) <223> nis a
WO 2006/127757 or t <220> <221> misc_f eature <22PeT(U81B§/020000
.(813) <223> nis a, ' 4 or <220> <221>
m sc _feature <222> (822) %822) <223>nisa, c, ¢
, or t <220> <221Boa¢@@andéhhunnsu2mﬂm (825) ..(825)

f t
:ggg'ip?gga')o?oco&sg% He Jgﬁ%ehtl? éc?hyln’lsftéa%l’ondmsugt;r sgl;%@géees are
weltkpownrin $he &rbaPhaena@Rfieal(@ddnositichds e ngtzc;rﬂmég F’é )
adﬁ’nrtl%t% st r t <2 O;by}anyl;iartranntgraﬁ‘(%lge,?stu rglgt@;quszmjgctlo%

intransusclizai é«ﬁloﬁZEli’r%véM@m ectiol &t honsgeddrtebal roste Corally,
e m sc 1 eat St o (852) qgsq y
ng%b'>n|sa, C , or t <220> <221> mlscf eat ure

<§2?E'S%$.@§‘??"P“‘§§?3?“ee<@§%§“& (e adfigistheg Say. Fclbie
compesitios carppe adrirnistsrecowith mﬁdl®t dévieed kmevr<R2the o8 Td)

examﬁl%m% in g&i%ﬁ é@%é h?%oﬁgrmlc r?%%éj mg&,@%z% égéﬁﬁE@@ or éhe

NOV@kET®<t\Bﬁ/0>PeIQ<ﬁ$wsmdcabbveature <222> (879) ..(879)
<22 t .,.<220> <221> mi sc f eature

<22§g {ig@é)p%ah?%%tlgglﬂgpq?lq@sapf thecmve@’tlon yaAY@lsehe) >

admi@sterenti sith & neatilW&s*@ﬁBé’erﬁﬁ@ Heotnoﬁ%%ce@@@r?aé‘ﬁ éinoes
eature <222> (89

disGlosadir) ug, Fatsist Hos. 525050163; 5 S5 SS90 5200 A 3

4,943 @80; 8700/924<4 242506 855) - - (897) <223>nis a, ¢, ¢
or t <220> <221>E§'n isc_f eature <222> (900) ..(900)

< 22§9mposiiogs of thegnvendionticaa broadreipisteredh fiog exampw; three
timég %?cFayﬁ R4S a- dagl,ggr?’c),e %g&?fhﬂaé tin8s Wegkly, fhice \(R/eefdy or once
weekly, once every two weeks or 3, 4, 5, 6, 7 or 8 weeks.

In an embodiment, the daily dose of a compound of the present invention
or of any other anti-viral agent administered in association with a compound of
the invention is, where possible, administered accordance with the Physicians'
Desk Reference 2003 (Physicians' Desk Reference, 57th Ed); Medical
Economics Company; ISBN: 1563634457; 57th edition (November 2002). The
proper dosage can, however, be altered by a clinician to compensate for

particular characteristics of the subject receiving the therapy depending, for
example, on the potency of the compound administered, side-effects, age,
weight, medical condition, overall health and response.

The term “therapeutically effective amount” means that amount of a
therapeutic agent or substance (e.g., IFN-IgG4 fusion) that will elicit a biological
or medical response of a tissue, system, subject or host that is being sought by
the administrator (such as a researcher, doctor or veterinarian) which includes,
for example, alleviation of the symptoms of Flaviviridae virus (e.g., HCV) infection
and the prevention, slowing or halting of progression of Flaviviridae virus (e.9.,
HCV) infection and its symptom(s) to any degree including prevention of the
infection of a host with a Flaviviridae virus (e.g., HCV) following transplant of a

liver into said host; or, in an embodiment, which includes alleviation of the
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fesion SL8iRe TE388 koG oitlo o iR ER oy
examgie, in aEpembedintent,m ftherapeetitally effsdRardds263) of IFN-IgG4

fusiatPena sagalon fihoing gnoler a3buta) S6NE(E 0. oroain g
pegylated or 2Ppegytaied iffeefatdir sifa<22 3269 88Nits in(tRE @ao‘fé’ag%ﬁ dt

] 22
sopdje dle B RIS RN oy g smea e
example, fi2at moee 223Rs (28024 wdh@9) DeRefdH B %fal %%g—tﬁ h8st

of t, <220> <221> msc f eature <222> ?99_. ..
Ca'ké%Q“ﬁ epgilypsing convenifiopal welblmowrpmethadsiis thef artat ur e

b SR tmert Pt raAea etk s ptens apflntet ey,

IFN-lgG# fusjon, ordL-10dgCG¢ fusipoof #ibvemtidnsis aboaib? mgi‘G%R@Bde
. ;0 < >

welghbie Shout 53018 KR Wbl @ Aot 8, g5 2335875 26,
2.7a2.8 ar 2.9 ;g /60rkgt bodyA0eight} ddth anidsing fre@aértyeof aB3dPonce

(2D arrce AR IR IS @, €, g, or <220> <221>
Mo s ¢ ”Csfﬁl’uﬁg OMO0MNS1 032) .| (1032) <223> n is a , ¢

, gin,aroembodiieht, ahidiapetticalfy iRl e! HEs& dPRavidP@R).,
REBEH?QJ’)L%) depends on the patient's body weight. In an embodiment, the
recommended dose of REBETOL® is provided, below, in Table 1

TABLE 1. Recommended Dosing
Body weight  |REBETOL Capsules

_ 2 x 200-mg capsules AM,
</=75kg 3 x 200-mg capsules PM daily p.o.
3 x 200 mg capsules AM,
> 75kg 3 x 200 mg capsules PM daily p.o.

In an embodiment, the duration of treatment with ribavirin (e.g.,
REBETOL®) for patients previously untreated with interferon is 24 to 48 weeks.
The duration of treatment should be individualized to the patient depending on
baseline disease characteristics, response to therapy, and tolerability of the
regimen. After 24 weeks of treatment, virologic response should be assessed.
Treatment discontinuation can be considered in any patient who has not
achieved an HCV RNA below the limit of detection of the assay by 24 weeks.

In an embodiment, in patients who relapse following interferon therapy,
the duration of treatment with ribavirin (e.g., REBETOL®) is 24 weeks.
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<223>nis a, c g, or t <220> <221> misc_f eature
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the art 1I0%1) emﬁddﬂment ofsthe invention gviral Wadtis ﬁﬁﬁfﬁ)tbréﬂ%lFtPCR or
ELISRSs i R8P0 106510410 Betow 666 Gr BT B o( 2aoi i,
M.crobtbmmxn«mszo (R005) @r Codk ¢t &/, J. Q:;lmt Mi@38:3. ﬁ%@?m@g 6

f eature <222> (1107) . .(1107) <223>n'i's
(2%0543)_or t <220> <221> m sc feature <222> (1113)

0> <

. g id%gzttﬁrge <ggt2ﬁ|>e°ce§san|¥ an ? eci%; heséﬂ‘?o i ad?r%njﬂster%d a

cogposifipn pf thezipyentiop wll rﬁveﬁwﬂ"y,e@d'ubl@e:de@etag)glz\l) RNA is
, 220> <221>

“'SEE"??%?%%P éﬁg& 22@29%? Priper m?"fl‘@é?‘&izzb nisa, c,

g , The termcampodetectable MCYRNALR the €onRRPof théb'ﬂééent invention

means Jrﬂ% rgﬁé %gigl}@? ?@1%1;00' co%le(slq%é-bévgé\ig PeR n]% of gerumeof
the pajient as Measﬁmw@?atﬁltaﬂvécmfultﬁé\}dle l%v‘é?s%zt?ar(s%ﬁ?fh)se PCR
16 23> , or t <220> <22
(rtPrﬁ’;'g) &Qggf)é SucmDCaR based assays are conventional and very well
known in the art. In general, tPCR is performed by isolating the RNA from a
specimen, reverse-transcribing it to generate cDNAs, amplifying specific nucleic
acid sequences by PCR, and then using a variety of methods to detect the
amplified sequences (Urdea et al., Clin. Chem. 43:1507-1511 (1997)).

In one embodiment, a composition of the present invention, when
administered to a host infected with a Flaviviridae virus, will exhibit a sustained
virologic response. The term "sustained virologic response” as used in the
context of the present invention means that there is no detectable HCV-RNA in
the serum of patients treated in accordance with the present invention for at least
24 weeks after the end of the combined therapy treatment. Preferably, the period
of sustained virologic response is at least one year--or longer-- after the end of
treatment.

Similarly, dosage in the treatment of cancerous indications discussed
herein can be monitored using methods which are well known in the art and the
treating clinician or physician can adjust the dosage of the IFN-Ig being
administered according to the level of progress observed and according to other
clinical exigencies that are observed (e.g., adverse reactions to the chosen
treatment regimen). In an embodiment of the invention, the progress of the
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treatment of Kaposi's sarcoma (e.g., AIDS related Kaposi's sarcoma) is

monitored by visual inspection of skin lesions, chest X-rays (to visualize lesions in
the lungs), Bronchoscopy (to visualize lesions in the upper airway) and
endoscopy (to visualize lesions in the stomach and small intestine). In an
embodiment of the invention, the progress of treatment of infections associated
with chronic granulomatous disease (CGD) is monitored by a patient interview
and monitoring of bodily temperature, a chest X-ray, a blood count to detect any
excessively high level of immunoglobulin, or a test to detect an elevated
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Forrps: 'IQJSIS@'SE&S{G@ES RelkaryNewhéoryr Thr GI u Leu Tyr G n

S i T R hGHalE et
thel_fy:gn@f a p@ba&msbrtembladmﬁl infoxfabtidky Gork}@m(ﬁgg ﬁhéibl@arfle{s(beutlcal
u Lys
cofflfsiiarfs fatl g piing rpnesih Banerally. s4eh msemelion &lds

patﬁérﬁs Ghd phlyﬁmubé m“&ﬂﬂnéﬂ’fe EMstoseryr He@Mag@utlc-Eh E)O@BSI{'I&% and
155 160 Ser Leu Ar

dos\agf(@"ﬁie 9@1’9%’1@1)‘1 safelys FF’R?X%@P%%)Q iq"pwmganfosaqmce
eoEHIAg UGS AP SasROY b ALSEAD U ERRGY

p qr@@cgpyna@wsmlglq@ gtudies, eéigagy parateters, indications and usage,
contraindications, warnings, precautions, adverse reactions, overdosage, proper
dosage and administration, how supplied, proper storage conditions, references
and patent information.

The kits of the invention may also include another therapeutic composition
such as ribavirin, for example, combined with a pharmaceutically acceptable
carrier, in a pharmaceutical formulation, more preferably in a pharmaceutical
dosage form such as a pill, a powder, an injectable liquid, a tablet, dispersible
granules, a capsule, a cachet or a suppository (e.g., Rebetol®).

IFN-1gG4 and the other therapeutic composition (e.g., ribavirin) can be
supplied, in the kit, as separate compositions or combined into a single
composition.
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He Leu Leu Ala G n Met Arg Arg He Ser Pro Phe Ser Cys
Leu Lys 20 25 30Asp Arg His Asp Phe Gy Phe Pro G n
wa2mweGwsPhe Asp Ay Asn G n 35 40 45 Phe G n PgS/UAR@G6/020000
G@n Ala lie Ser Val Leu HigLFGIu Met lie Gn A@n 50 55
60 Thr Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala
Trp Asp Gu 65 70 75 80 Ser Leu Leu G u Lys Phe Tyr
Thr Qu Leu Tyr d@n Gn%&@g Asp 85 90 95 Leu G u
Ala Cys Val lie Gn Qu Val Gu Gu Thr Pro
Leu Thedolindng egamptes/me pralidesto riore ¢lbary)-essofiba thépresent

Bt 5 i B DAL ot 3 e
130 Examlda Wtbmﬁggeﬂaﬁs@idh hh@ pM?iﬁcéthSﬁthPn'i'é‘n ﬁﬁérferon-
Al S REL S ')éu IL%Q 145 150 155 160 G u
ﬂ%’iﬁ’g ghyauREan g &E-@OQBFQtﬂ'b 396 <212> PRT <213>
f
Ar t ididridcethunsas moﬁ%%ébiﬁrgs;@um%d& ik IFNa2h signal.

e n- al pha con- 1- human | SI on
© YGRICASH i@weﬂﬁ@n@/ﬁctwhpEﬂsg’?sENazb lwa@lfysdldsim HAmgan

IgG‘tI gc'elaaPéRLfeé t%n1 elp? ef‘ne% egd]rbﬁg'\{% lﬁ%%gﬁréga_

e Ser
SeAprkePh@J'EBylgiﬁéFBro Gln Glu Glu Phe Asp Gy Asn G n 35

4F“5"“‘§5°q b Al nadigcdEs Tuslompestsin (Sm 10

Asp Ser Ser Ala Ala Trp Asp Gu 65 70 75 80 Ser

hd&gﬂﬁﬁ%i? S Phe yr Thr Glu Leu Tyr Gn An Leu

Gsﬁq}&F sgzgl EOeGInAgugals
1 n Val
wlY cézfrm‘i'ﬁe
115 120 125 Thr

Le
AIGETVEFAL%A L%G T§5C B QT¢ AT§ FTE AGC
Leu Tyr Leu Thr Qu Lys Lys Tyr Ser

TGE%@& G&VaV 138 135 140 Val Arg Ala Gu H
%“Cg%‘&r ﬁﬁ?eA§€r GTEuG&er Thr Asn Leu G n 145 150

h 155 160 GQu Arg Leu Arg Arg Lys Ju Ala Ser

uRER - adda - Pro 165 170 175 Pro Cys Pro

CaWPprhedLed AR GF PrB Sef Val Pie Léu PRe

Asp Lys
TCY P Pr G P& T PAECLGAC ARPC THFG |GHT MISIC BCe
Val

Ala Pro
180 185 L
8ec ACQ TTG
Thr Pro Gu Val 195 200 205 Thr Cys Val Val
MvallSelh G A G @ AsP PrB GR Vvdl G Phe 2%0
ATASH T rGTCT\HCAVERGABFCGRYG \BEA GATC \ViIT HTYT ATQ
Thr Lys Pro 225 230 235 240 Arg Gu GQu Gn
KSerDThR TyH Ar§ VaF VaG Sef Vat Leu Tl 245
ARW/AIAT AFAHCATGEACAS BT TERA LETT AT GAC lons: Ght
Cys Lys Val 260 265 270 Ser Asn Lys Gy Leu
QSerFH @ G K Lya ThE H® Ser Lys Al 275 280
CAGE FTGIAAAPRAGAGGTCENA PROC GlTe \GIT Byl e baw
Ser G n 290 295 300G u Gu Mt Thr
QLew Thir Cys Len ValL Lys Gy 3065 3% 335 330
CAPrencSarcATcl haTAbaC Vatc Aat Tdx Grd S8 ASR
Pro 325 330 335 Qu Asn Asn Tyr Lys Thr Thr
wValp Lew Asp Ser, Asp Gy Sef 340 345 350 Phe
TedaATSencAngcLeucThra Madc Asiy lovig: Sl Are &
355 360 365 Ay Asn Val Phe Ser Cys Ser a

oG u Alg Leg Hg Asp Hi s 37@3{,530Tr Tg %& 6V

cacserTd-auTSeAcLede S8ia Lete @ar s &
<211> 1188 <212> DNA <213> Artifici aI

Lys Asn G n Val

Asp

285 220 1,
#la tg@ TTG
Phe As
250 2@5 N

Tyt &¥8 Anc
Pro Ser

285 Lys 1

EL@ K@ aTc
Ser

Pge Tyr A
=Y &P ger

Pro Pro

P
@ g&’ CAG

GTG

equence

T <223> humag inferfgrongzal gha ¢on-1-hugan LgG4 Fc V<22(i2>
ACA GAG ACT CCC CTG ATG AAG GAG GAC TCC ATT CTG GCT GTG AGG

K Y F Q R T T L Y L K E

K K Y

AAR TAC TTC CAA AGA ATC ACT CTC TAT CTG AAA GAC AAG AAA TAC
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<221> msc_f eature <222> (12) ..(12) <223>nis a, C
, g, or t <220> <221> m sc_f eature <222> (15) ..(15)

We20@H2msFs a , ¢, g, or t <220> <221> m sc_Peatuseme6/020000

<222> (21) . (21) <223> n i48 a, c, , or t <220>

g<221> nbsc]g re <22%> (2 ) <223> nis ,

9& ggté <2%2> 3{-72 O)rc
acg 56T R6F G o See Té%\t‘g%e :
<22 (33) <223> n |s a or t <220>
T2 % %‘ﬁéc ?eatqﬂre 2235 B (3§% <T223>Rn i aK cE

S" T >TTﬁ=‘i @Af GAPUPET BB AGHACT ARG FAA
3> nis a, c , g, or t <220> <221> misc_feature
1i5%55_ (45) ..(45) <223>nisa, c, g, or t <220>
Ac228> nisc f eature <222> (48) ..(48) <223>nis a, c
GCT AGC or t <220> <221> misc_feature <222> (54) .. (54)
<223> nisa, c, g, or t <220> <221> m sc feature
humapoIg@é7Fc | (57) <223>nisa, ¢, g, or t <220>
De22¥> nfsc Feattire &222> (80) C.(6D) ®23%n iB aF, cL
GAC AR BETtCAQ LA JIGLI LA SCAf E8CUFEA <QRR>CEBIAG TIEILTG
<223> nisa, c, g, or t <220> <221> msc_feature
G<22@> (F2) S.(7R) <®@23%n Fs aP, cP, gK, OF t K22@> T
GGE22¢a AFACTERLATIL IPQZTS (IT8) CCC(CZ&} KRR CO Ars: &AC ACT
, g, or <220> <221> m sc_feature <222> (81) ..(81)
I<228B> nIis & , & , § , Por & <220> ®221le¢ mwC VvV V D
CTealGr BER2PCC (@YY ACH &0r €2233T0 ASGaTGC 0GTC 3T @TG GAC
<220> <221> m sc feature <222> (93) . . (93) <223> n
Visa, @, 5, or tp<220> §221p nisc_freatwe ¥22% p
GTELA2Y CA¢lER) 23 GAf &TC CAG UTC MACiTCR@20% €3dlanT
m sc_feature <222> (114) ..(114) <223>nis a, c, ¢
G OvtE Vv H N A K T X P R E E Q
GGC GTG GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAG

F N S T Y R A% v S v L T A% L H
TTC AAC AGC ACG TAC CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC

Q D w L N G K E Y X c K A% S N
CAG GAC TGG CTG AAC GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC
AAA GGG CTC CCG TCC TCC ATC GAG AAA ACC ATC TCC AAA GCC AAA
GGG CAG CCC CGA GAG CCA CAG GTG TAC ACC CTG CCC CCA TCC CAG
GAG GAG ATG ACC AAG AAC CAG GTC AGC CTG ACC TGC CTG GTC AAA
GGC TTC TAC CCC AGC GAC ATC GCC GTG GAG TGG GAG AGC AAT GGG
CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT CCC GTG CTG GAC TCC

GAC GGC TCC TTC TTC CTC TAC AGC AGG CTA ACC GTG GAC AAG AGC

AGG TGG CAG GAG GGG AAT GTC TTC TCA TGC TCC GTG ATG CAT GAG
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<220> <221> nisc_f eature <222> (120) ..(120) <223> n

isa, c, g, or t <220> <221> misc_f eature <222>
WO288)12775¢(138) <223> nis a, ¢, g, Or t <22BETAB215/020000

msc_f eature <222> (156) (156) <223>nis a, c ,

, or t <220> <221> misc_f 8ature <222> (162) ..(162)
Bcp28> nHis B B | Yy, Tor R <22B8> <221>Lnmi s _fdatuse L
GCE598 (AGRHAC (AGIAAZA>CAG] BAG AGE CTQ TCOICIE q2F0RTG

<221> misc_f eature <222> (171) ..(171) <223>nis a
G cK g, or t <220> <221> misc_f eature <222> (174)

GGT. %\&34}“Gk223> nisa, c, g, ort <220> <221>

m sc_feature <222> (195) ..(195) <223>nis a, c, ¢

, or t <220> <221> nisc_feature <222> (204) _
linkepg4¥eR 23ther ifarmes , ¢ , g , or t 5=220> <221> misc_

A feature <222>d 48BN IDNBLY) <223>nis a, ¢, g, or
actr g@@ﬂaa§2&i?<ﬁk§QSch@ﬂQ@F93f222> (213) ..(213) <223>

nisa, cg, or t <220> <221> m sc_ feature <222>

a(222) .« (222) %223> n or t <220> <221>
olF R, LA 5 ik R e

<223> n |s a or t <220> <221> misc_.feature
%> (§331)S <8238 nGisCa S &, § G of t S<2@0ESEQ
) i sc feature <222> (243) .. (243) <223> nis a
GCT %GC QQGQTG%ﬂ2§9GQ?Q@AGQ¢@@CAGTQQRQﬁﬂ@GA@E@AGCQQe)
(SEQIDNG: 23)23> n is a , g, or t <220> <221> misc_

fedbg @Id<gQQersgqr¢g)reS|d(|ezrgtj'\edgG@f:regionss a mutated rgsiduer
whkh?@ggﬁnén?w%ﬁj f{lbaq?Gzlf‘@%@?aé?g\?fécMaﬁ ﬂwpég{mﬁ@%é%%?
lnte(rmmacular(dzslm‘)demms betwserathe IgG4 @olecalest(thed2avoriRg21>
cre@tl&‘?ef dlrne?lcl‘for?ns of the fusions) and hampers formation of intramolecular
bonding.
The vector included an ampicillin-resistant marker and cytomegalovirus
promoter region.
DNA was prepared by transforming plasmids into Escherichia coli XL1-
Blue (Stratagene), growth for 10 hours in 500 mL Luria Broth-50 ug/mL ampicillin,
and dsDNA preparation using Qiagen Plasmid Maxi Kit (Qiagen, Catalog #
12163). Purified dsDNA was transfected into human embryonic kidney 293
(HEK293) cells using the calcium phosphate method (Gorman et al., DNA Prot.
Engineer. Tech. 2:3 (1990)). Cells were initially grown in 50% Hamm'’s F12/50%
DMEM F-12 with 10% fetal bovine serum (Cellgro). Twenty-four hours after
transfection the media was changed to CHO-PF serum-free(Sigma) with 1 ug/mL
apo-transferrin (Sigma) and 5 ug/mL insulin (Sigma) added. The secreted protein
was harvested 96 hours after transfection. Supernatent was applied to a protein
A-Sepharose CL-4B column (Pharmacia), buffer exchanged with phosphate-
buffered saline (PBS) and concentrated to 0.5 mL using a Centriprep-10
(Amicon). Purified protein was quantitated by Aogy.
Additional fusion proteins were generated by inserting linkers of various
sizes between the Ala-Ser dipeptide sequence and the human IgG4 Fc. These
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<222> (282) ..(282) <223>nis a, C g, or t<220>
<221> msc_ feature <222> (291) . . (291) <223> nis a
WO 2006/12T57 or t <220> <221> misc_ feature <222PCt/A87006/020000
.(297) <223> nis a, c . &, or t <220> <221> m sc_
feature <222> (303) (303" <223>nisa, ¢c, g, or
linkers »gys: szaer-éiys(&zq BANG: @) QEBerGYBer-GlyISED H2RS>10),

222
anf {Bf O-0ls8p e oyRR B M5 M 50 {1 5o0L aats
m sc_ feature <222> (321) . . (321) <§§§z ?358)a , C,
Q <
g '(M%rm§°8k'“e§°5°é"§ﬁture bAg@d <221> nisc_
f edﬂlumen méﬁa(%'ﬁléﬁ4 fubidR TbnSHdcAs Wééé é é?)arez<g5%9§< bo 3>

2[2 feature <222>
corl)]vqni‘ ogal m@ ecular cloamgt echpques< Briefl ynth;ee corgituntewez? 2>

prep3feq: onelcdfipris alract'ft??l@n bf@\ée%ngthséig'ferh‘nmﬁszcgﬁﬁé%-

msc feature <222> (351
an Algssef lindserpandtheiic regian offremban GREA24@IThingd Adgion)

wﬂﬁ@l?@’?er?an%@ga\two &F%@yg ﬂ@%g%ﬁ%@éé@lﬁ%@sﬁg(sé%fﬁ E@Z@ or

ASGBASGHBES I¥ NEX: 8).eFslRRing tr%ﬁ@f)sctlon o BBRP9F &>t i s a
<220> <221> feature <222>

ex;%rggsﬁd r%c?g@ir}a%ééggmﬁ were Qunfl%Jn oved’Pro -A ansbsplubilizedsin
an PBSc(phobgladtea beffsPeame] BaTar at. c638€mraﬁ%%§?aﬁb( t}% Bgtweeﬁ 0.79

feature <22

anc?%é’»d Q}%ZI%W l?lgacimty QFNC@?b-rQ{ﬁte@i) afAbese kpropmteins was
e (S X aseel SoeAeq T Pl S sy
prohsln Wag used to cgmpags the bigadivity obthe fusien protbmat The <222>
phdrfhkébkinetics &%ﬁéseﬁ%ﬁ BlolehBwas Evaludted iS Sprague Dawley rats
following intravenous administration at a dose of 1 mg/kg. Plasma samples
obtained pre-dose, 1, 4, 8, 24 hours, and day 2, 3, 4, 7, 10, 14, 22, and 28 post-
dose were analyzed using a validated bioassay. The results of the assays are
set forth below in Table 2.

Table 2. Bioactivity of each fusion over time.

SCH X SCHY SCHZ
(AS linker) (ASGSG linker) (ASGSGSG linker)
Time, days
Bioactivity (IU/mL)
0 (pre-dose) NS? NS? Ng?
0.042 9600 9600 19200
0.17 4800 9600 9600
0.33 2400 9600 9600
1 1200 4800 4800
2 2400 4800 2400
3 2400 2400 2400
4 2400 2400 1200
7 1200 2400 1200
10 600 2400 1200
14 1200 1200 1200
22 600 600 300
28 NS? NS? NS?

a: NS = no sample available due to sample clotting
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' 223> n
> <221> msc_ .feature <222> (417) ..(417) <
I<§22 C g, or t <220> <221> msc_ .feature <222>

DRIS2006/020000
401)127757 (423) <223>nis a, ¢, g, or t <pe |
W2221)> msc( f)eature <222>44432) ..(432) <223> nis a
c or.t <220> <221>°m sc_ .feature <222> (435)
. (438 bicacity of i 34usiog constructs rangedxawsaa 21 and 33x1o6
IU/ﬂfigSproft@ﬂglF'l\Ere‘Fé’r%ﬁc?e Qéﬁgér bl{)ad’gtﬁl t¥é%%> )fﬂ)4 i@/mg 6’294%'5’ as

ol t <220> <221> m sc_ ure
defesPiied injag ig vitracassal)., or t <220> <221> m sC feature

:§§§§e< Bpathic gfgécﬁ Fjéégazyz\%%wp@gpe mtg%gt@p bitzchlwty]was
meagurgd is basedjon the ablhtyZﬂ G]”Helféﬁrbﬂﬂlm)s(%ﬂn K Zse\%
act \lﬁg)zi)o pro{eﬁé?églg v rﬁ%-g)duceg gggpea@’ggxytpn@la effect Thg
assayarset ha@esrfiragibat I FSI7 R REHAE hiﬁ%ﬁdﬁfb‘?@}%% 1 88Hs)
and %@w(%(%wcepl@ciqmyoqézg@s vmuq;)gn@ 96-we|l formatoa fixed<@@¥ber

of cefl2 Wereculbgrel n?ﬁ'% g é@%ﬁ@ el 5;](% (a&&fqﬂ:%eé%égi]:b? giﬂgymrd)

COI‘]'[&IEI&IQd?NJQQgQOLH 4 Rougs followedg)y,lnmctubn WHB%WI)@aa'iLﬁnber of virus
parﬂa;lé§_hﬁ§¥ HFlfs ﬁ%ﬁ mz@? gel fé%fgs% aj)%é%}t%ﬂ{;l%d stagqgﬁp E,
theh@g&was.l'@r@ested:and the, calis atssa%&élﬂéol&?rﬁéﬁlcml)s@mn% crystal )
vnol&ﬁ‘ ?glérs%ﬁﬁgg Vr‘r'wgl ng)ep cgé{} %d tgzt%g;Fnggf@;encqggqqardmﬂwtm

CUl’Y%fcacalcula,tlogofbmacliV|t‘9220> <221> misc_feature <222>

507),.<223> n is , or t <220> <221>
Ens?'g%e ‘?ha& ?"é' t’@%&lSlon(m@)nsaaza& demansiratecta ,

su bgtantlairmprc%%ﬁ)@\tﬁ?—ﬁﬂ:ﬁe%i'nﬁphélf-ﬁ@t(f"}z)eoﬁI%Klcherﬁlgg aoactlwty
relatlve( Fo t%e IFN protein. The t% ranged between 5.6 to 9.7 days compared to
a t¥z of 1 hour with the IFN protein in rats (t¥4 is ~2 hours in humans).

Example 3: Expression, Purification and Characterization of IFNa2b-
lgG4.

The production cell line, 293 ¢18, was obtained from the American Type
Culture Collection (CRL-10852) and was maitained in DMEM supplemented with
10% FBS. The cDNAs encoding the IFN fusion proteins, SCH Yand SCH Z, were
cloned into expression vector PCEP4 vector (Invitrogen Corp.; Carlsbad, CA).
The ‘expression vectors, pCEP4-LLPD475 and pCEP4-LPD476, were transfected
into 293 ¢18 cells using TransIT-293 (Mirus Bio, Madison, WI). Transfected cell
culture was then treated with Geneticin (400 pg/mL) and Hygromycin B (400
pg/mL).

For the production of the fusion proteins, the transfected cells were
seeded into T-flasks in DMEM with 10% FBS. Approximately three days post
seeding, the culture was replaced with 293 SEMII (Invitrogen Corp.)
supplemented with 200mM glutamine (40 ml/L), Trace A (1ml/L), Trace B
(1mli/L), Tris Ph 7.4 (15ml/L), IS (iron supplement) Fe (1ml/L, Irvine Scientific;
Santa Ana, CA). Within 72 hours, the temperature of the incubator was reduced
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<223>nisa, c, g, or t <220> <221> misc_feature
<222> (528) ..(528) <223>nisa, c, g, or t <220>
we28kH2msisc_f eature <222> (531) ..(531) <223PCH/USS008/020000
, or t <220> <221>5g1isc_f eature <222> (537)

) ot

%W@Ped aggﬁ‘gg{hgtg <22ugtf?esprg%iuctgn T&e

culturersubeﬁ%i’éﬁt w@%%aomreé mép;@@kmaewa&m Gags3after the
or t <220> <221> misc f

teréag@;lge gmtglg, Ylﬁggndltloneg%lﬁyrwgg@ \ﬁas gergrlfuggd wnt@ a or
ocE S Tl gl g o

> m sc re <222>
( 558e fusioSBe)ep@Fedby Potein A @lumg chrmnamgraﬁnm:as follows:

tw Bhgs B BivpEZHGT5ETE ohilied painp L BE5ER BRSin A

colun(rb6F)e s@@dn dimiedsians were 1% cm X12.5 cr 2fe Gﬁrﬂib%tlons were

ML N 0k R
Piscatawvay) NJZ Fhe Ié‘adlr;ggtargzsrwés éﬂ)@@ﬂmﬁ?aﬁﬂo 'H\g’g/?rﬁ.éf r@ﬁhur e

<222> >nis a t <220>
<2218 em%n waé@nuﬂlbratgdzwﬂhG@sg)colur‘o@sgwwmﬂOrmMS,scwlum

phosghate With 1@%’ rﬁNFs%%‘ﬂfm Eﬂ%?‘lae rT;‘)IJ-I SICQ—f Tﬁé}g%efeeég\%% 162 on

(588)
the @Qiumn@étadfoav l@@@%ﬂ(ﬂﬂ@\‘ﬂ) Theé ngynm&a%waahed;wah ten:colugm

gl 535540 410 o 858 920 0 e A

pro:télﬁzmas( GOEz)d uangswo miZ228dium acetate, pH 2.9 at a flow rate<¢i20>
1 T/2 1> misc_f eature <222> (612) ..(612) <223>nis a
mun. g , or <220> <221> misc_f eature <222> (615)

- Glhé)poé?@é? pRl adjusted t65.5 Wsing PM FrisZzabe, Tikebd thiodgh 0.22

felter and used for preliminary analysis. Later the pool was dialyzed against a

liter of 10mM sodium phosphate with 125 mM sodium chloride, pH 7.2, 0.22 ym,
filtered and stored at 4°C.

Table 3. Analytical results of the pools:

Sample

Total
Protein
(mg)
by RP-
HPLC

%
dimer
from
SE-
HPLC

%
presumed
multimer
from SE-
HPLC

Total
Protein
(mg)by

A280

%
yield
by
A280

Protein

by RP-

HPLC
{mg/mL)

% yield

by
RP_HPLC

Protein

by
A280

Vol
(mL)

Endotoxin

level

(EU/mg)

IFN2aFc
SCHY

19.6 2.19 42.9 75 2.6 51.0 89.4 | 96% 4%

1.9

IFN2aFc
SCHZ

19.6 1.71 33.5 69 1.8 35.3 724 | 97% 3%

2

25

The IFN alfa-2b-1IgG4 fusion was analyzed on a size exclusion HPLC
column and the results are set forth below in Table 4.

Table 4. Size Exclusion HPLC analysis of IFN alfa-2b-lgG4.

Sequence MW IFN alfa-2b-IgG4 (SCH Z) =45070.15
Sequence MW IFN alfa-2b-lgG4 (SCH Y) =45214.28
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<222> (618) . . (618) <223>nisa, c, g, ort
<220> <221> misc_ feature <222> (624) .. (624) <223> n

(627) .. (627) <223>nis a, c, g, or t <220> <221>

WO0w/127%57, g , or t <220> <221> mi sc feat ur eP€RAR2006/020000

msc_ feature <222> (633) '. . (633) <223>nis a, C

g , or t <220> <221> ms&3 .feature <222> (636) .

?%rgto gzzn |(239|2 C g?’ )uu % <220 221 C.‘. ;_
f ea N > Tirﬁe (©) Ca of ! ’ ! Time of
or t 20> sh¢1> \EC_ elti&Gf é? gL, 64% q.églﬂw elution
<Zgzyhe [S 314306 | - 496 | ®.800 <44”1’soz§rﬁe” I D|&1300 S AN 10.800
<222> d5pA8) ge20® 885K 287 [T S ' o.B62001°7 74,82 8.875
<221> 1§6SC_1d%35 [T B17P2%000900) - “F:Ré’ ~of47736. | 547 8.000
C, g, Ofr t <Z220> <22T> m SCc_. feature <222>( 666)
. IFNAiBRb-9223> N 1S a | C, J , ENakpep0™ <2213
nig§¢ SCH Yeat uss806<22298 [ 6&8165.|. (&BA)SCHZB> N d6ss1d . £.99 8.453

g, or t <220> <221> misc__f eature <222> (690)i .
(690)Lys@ABre, hovise aerumlngmanBSAFaﬁ@lgmﬁé’rb?un on the column

4 o B Irien 108 piza EFH e BEiadosH vt
wa@icufatéd Singe the, mgecularrwélghtZQ BppredimbrelyThaltof the size b

(5556%p A ed dofine S50 o foduchy g ey Fclogs

eluted fron the oolumnmdlrrﬁ?_.b m isc_f eature <222> ( 720)
<220> <

| 827%‘% b%%%ﬁvlggbég‘?é f?szlalé%: eXpr%ﬁg)m this,exeiple )ye;f me%sureqjas

set forthtabage tranda Ve eytapsithi¢ effet (CREx223y: ( 741) .. (741)

<220> <221> m sc feature
Iﬁ%é%&dé 4§S@IY ? )91()Zigfm¢1 is a, , g, or t <220>

IEEQZlb;Ig% @&széﬂlzw&zam}g(wm ..(750) <223>nis a
, C, g, ort

wkkkkkdkkkikkkkikkkdkkhhkkkk

The present invention is not to be limited in scope by the specific
embodiments described herein. Indeed, various modifications of the invention in
addition to those described herein will become apparent to those skilled in the art
from the foregoing description. Such modifications are intended to fall within the
scope of the appended claims.

Patents, patent applications, publications, product descriptions, and
protocols are cited throughout this application, the disclosures of which are

incorporated herein by reference in their entireties for all purposes.




10

15

20

25

30

35

<220> <221> misc_f eature <222> (753) ..(753) <223> n
isa, C g, or <220> <221> misc_f eature <222>
w()ZE(ﬁ)12775Q756) <223>nisa, c, g, or t <220cTAR2D5/020000
misc_f eature <222> (759) (759) <223>nis a, cg

. or <220><221> rrisc feat Ofe <222> (762) . . (762)
eClgins n js a, c, , or t <220> <221> m sc_f eature

: or t <
i %?%B'aﬁoi@'ve%%@%?cémé%%@ sl Rore ergtn p3mentifes dused
to Qn@orm@re |gi34 Fcp@BPepticRB1> nmisc_ .feature <222> (771)
(771) <223>nisa, c, g, ort <220> <221> msc_
feature <222> (774) ..(774) <223>nis a , : or

2. rhecaa@pepftwef JBIFCL WhbRM tHeSinte2R2sn (s@ﬁ?en}be(ré%%kteﬁzﬁﬁ

or t <220> <221> m sc eature <2
the( grggy consns@n;g;%f) is interferop glfg-ta, interferog alfagtb, intedeon alfa-2a,

interfatdp alfh%,.lrft??ér% %lfé%%thélﬁ%m alfa g( m&%erﬁééﬂ‘ (4@1' S @

<220> <221>"m sc ture <
mterfqrgqg&a-@ggerf@ron@fa 8, inferfergn, alfar7z, int@deron<#@17b, interferon

e L L i TN

10k dntesferon alfaat3, mterfet;pn alfa-14a, mﬂéEfEro‘FQa'ifb?MB smerféﬁﬁtwfam 4c,

mter%ﬁr; a[f%-g%lm}ﬁrgecr ﬁ%—d?éi@%ﬂe@%g% 17b(|g erqygt@a,ﬁc,i s

intexferow alfa-g 7d, interfersi? 2 2<F8 Zﬂat%r!@ré‘ﬁi alffé’-QtI 5} rlﬁteff%?&ialgéig% ‘

mteé'gﬁ(rap B?atngggrf?rgggnega( gggferggj@u,, |ﬂterf§rqp alfaeN3, igterfesen t

b:at;mmtéﬁé’rbh U@téngf |?ﬁst£féég&1 55%1%1%1;4 l?nﬁﬁt)segfeFérfSQ%?wméz @%él’on
alp

aéand 'nt%@&‘?n alppgcof-iis a , ¢, g, or t <220> <221>
misc_f eature <222> (870) ..(870)

3. The polypeptide of claim 1 comprising the amino acid sequence set forth in a
member selected from the group consisting of SEQ ID NOs: 2, 3 and 15.

4. The polypeptide of claim 1 wherein the interferon comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12-14.

5. The polypeptide of claim 1 wherein the 1gG4 comprises an amino acid
sequence set forth in SEQ ID NO: 1.

6. The polypeptide of claim 1 wherein the interferon is fused to the IgG4 by a
peptide linker.

7. The polypeptide of claim 6 wherein the linker comprises from about 2 to about
18 amino acids.

8. The polypeptide of claim 6 wherein the linker comprises an amino acid

sequence selected from the group consisting of:
Ala Ser Gly Ser Gly (SEQ ID NO: 7);
Ala Ser @ly Ser Gly Ser Gly (SEQ ID NO: 8);
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<223>nisa, c, g, or t <220> <221> misc_f eature
<222> (876) ..(876) <223>nisa, c, g, or t <220>
we2edbH2msisc_f eature <222> (879) .. (879) <223PCW/US2008/020000
, C, g, or t <220> <221>ggisc_f eature <222> (885)
..%885]2? <223>nisa, c, g, or t <220> <221> m
Gly SETClat BFQ TR2%¥>°1891) .. (891) <223>nis a, ¢ ,
Gly ser ¢1y<220x1¢2PdEe mpiNoe _foleat ure <222> (897) ..(897)
< > i , r < L ,
739 o851y Gossss ol S Wy sga el k1o 88)
RLaF9¥-0% Fe SiveSFuFey Byl 663)01Y. fubsTesssocly | (800

NO; 1®); g, or t <220> <221> misc_f eature <222> (906)

Mg ST Y ShThser By b AT ST ey gy

Gly BertGER20sEEZIANQH 40)fieat ure <222> (924) ..(924)

<223> is.a ,.C., or .t _<220>_ <2 ] SC e r.e
15555% Paesd ag il shr 68 05 Uiy BT AP A o
NO<22&p; mand&c_f eature <222> (939) ..(939) <223> nis a

, C or_t <220> <221> misc_f eature <222> (942)
Ala ?9112?55%2%% I\F]Oigma{' c, g, or t <220> <221>

m sc_feature <222> (945) ..(945) <223>nis a, c, ¢

, Or t <220> <221> misc f eature <222> (9512 . ..(951)

9. Agpatimer cgmgrising two gr masg pplypepiidesoftlaimy] gptignally ur e

codreited Yata divaleRtoatipg23> nis a, ¢, g, or <220>
<221> msc_feature <222> (960) ..(960) <223> nis a ,

c , or t <220> <221> m sc_f eature <222> (969)

. 9 . ) -
10, Thefldirieor el o fuyBrain the odfign j07n%, 220> <2272 T

g , or t<220> <221> misc_f eature <222> (981) ..(981)
11?%%§Bo@p{e§’tié"e of Jaim QWhic%ristcryéga%ﬁ)r?e.<221> misc_f eature

12. A pharmaceutical composition comprising the polypeptide of claim 1 and a
pharmaceutically acceptable carrier.

13. A composition comprising the polypeptide of claim 1 in association with one

or more further pharmaceutical agents or a pharmaceutical composition thereof.

14. A composition comprising the polypeptide of claim 1 in association with one
or more further pharmaceutical agents suitable for treating a medical condition
selected from the group consisting of flaviviridae virus infection, multiple
sclerosis, serious infections associated with chronic granulomatous disease,
malignant osteopetrosis, refractory or recurring external condylomata acuminate,
hairy cell leukemia, chronic phase, Philadelphia chromosome (Ph) positive
chronic myelogenous leukemia (CML), malignant melanoma, follicular lymphoma,
condylomata acuminata, AIDS-related kaposi's sarcoma, hepatitis B infection and
hepatitis C infection or a pharmaceutical composition thereof.
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<222> (984) ..(984) <223>nisa, c, g, or t <220>
<§§i> gisc)f egturé <222> (996) ..(996) <223> n is a ,

WO 20060127750r t <220> <221> misc_f eature <222>PCTAGAN6/020000
.. (1002) <223>nis a, Cc 5gg , Or t <220> 5221> m

15i§ﬁ f eature <Féz> 1008) ..(1008) <223> n is a, c -

g c GPMPOYIYon af claign 14 whekein the addifienatpbarmadaniehl agent is a

$raR6 i e DLyl <2203 <2215
T :f‘icfﬁa'i'ﬂ%iz%%%’%@'?%fsﬂéév'hadéégﬁbms %A,
virgniding, BILN 266, \0§:060 and IDN-658@&t ure <222> (1032)
..k1032) <223>nisa, c, g, or <220> <221> misc_f
eature <222> (1035) ..(1035) <223>nisa, c, g, or

161 Ancjsptpied polynuctestide erdoding Bapef k@3S claim( £038) <223>
nisa, c, g, or t <220> <221> misc_f eature <222>

(1041) ..(1041) <223>nis a, ¢, g, or <220> <221>
17 mhecpdlpmialedtids 22 2kairh M&Ad0Omprisind é@lﬁ@eoﬁ@gg drc %8%600
r<><2%1> 1SC [ eature <222> 0_3 ?
fm’?ég%gp%‘p. ongisting O?SEC,HQJNQSI 429@nddB21> nisc_f eature
<222> (1056) ..(1056) <223>nisa, c, g, ort

> msc f eature <222> (1065) ..(1065) <223>
18.}%2@3@?@2 %eqtcgpggqrﬁmsing themlynueEbtideio claim €8t ur e <222>
(1071) ..(1071) <223>nis a, c, g, or t <220>
<221> msc_f eature <222> (1074) ..(1074) <223> n is a
19. Ag isolgjed hgst gell<copiprisirgpthe vectee of claih yge <222> (1077)
f.(1077) <223>nisa, c, g, or t <220> 5221>
m sc_feature <222> (1080) ..(1080) <223>nis a, C ,

20. & methodifoxippteask@2he iniiso Haligieg wo .Pteft?ei%%érﬁgﬁggg fusing the

; 0, 223> nis a, c , : _
intertelaf i3 iheat 23 2 03 (1092) ..(1092) <223> nis a, c ,
g, or t <220> <221> nisc_f eature <222> (1095)
( 23>njsa, c, g, ort
21. 'Tf“elr%%mod%% c?aim 20 wherein the interferon fused to the IgG4 comprises

an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 3
and 15.

22. The method of claim 20 wherein the interferon is 3 member selected from the
group consisting of interferon alfa-1a, interferon alfa-1b, interferon alfa-2a,
interferon alfa-2b, interferon alfa-2c, interferon alfa-4a, interferon alfa-4b,
interferon alfa-5, interferon alfa-6, interferon alfa-7a, interferon alfa-7b, interferon
alfa-8a, interferon alfa-8b, interferon alfa-8c, interferon alfa-10a, interferon alfa-
10b, interferon alfa-13, interferon alfa-14a, interferon alfa-14b, interferon alfa-14c,
interferon alfa-16, interferon alfa-17a, interferon alfa-17b, interferon alfa-17c,
interferon alfa-17d, interferon alfa-21a, interferon alfa-21b, interferon alfa-24,
interferon beta, interferon omega, interferon tau, interferon alfa-N3, interferon
beta-1a, interferon beta-1b, interferon gamma-1b, interferon gamma, interferon
alpha F and interferon alpha con 1.

23. The method of claim 22 wherein the interferon comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12-14.
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<220> <221> misc_f eature <222> (1107) ..(1107) <223>
nisa, c g, or t <220> <221> m sc feature <222>
w0 2006827757 . (1113 ) <223>ni s a, Cc, g, OrPCT/US2006/020000

<220><221> misc_f eature <z22> (1119) ..(1119) <223> n
t <220> <221> misc_f eature <222>

is,a  .c ,. or
24¢ ilﬁﬁjethoq Qg‘*ﬂ@‘j“ <9 whsrein the G4 eomprises arr amino2fi sequence
seFfb&h?nml[ﬁﬁ@ re <222> (1128) ..(1128) <223> nis a
c, g, ort <220> <221> m i sc f eature <222> (1140)
.(1140) <223> nis a , , , or t <220> <221> m

2L K385 535fo Pl ¢ Pk 25300 il S

from the1seyp e@2dsting ofFlaaiviridae virgs infeétidn, ﬁﬂ,ﬂlﬂﬁe §8|890§|smsenous

o AR Sy o bk s

03’[30(3411(7@3 reR3ddryor rec@ring xterd
ature <r2yf2k?2> le% xer(al Co%ylbm%géurlﬁﬁ%}g h@iry cell

leugenﬂao p‘ﬁfomcz plasec f@ﬂadq{phlg @hforémqm@ (RiDARsitivechBonic

ldgbhd
G SRR D11) g e AR SFishoma,
corg}y @@tatawmwaémre@mg&aposbtaarmmﬁ,ﬂ%pﬁlﬁéBthectlon

he;?aéfg% ?ﬁecﬁég 3%16;%@? md tcﬂ%(gjogt %@ tﬁglfagildﬁtzezrféron @eragyr
compﬁtsm@admlaegm@yg d\WSﬂ]b]ecme dnerapaGRAING BFEEtiveHMAGUHTDR Bh

lSO@W%%@tldgyc m%%@g%%gw? Laj.?fp gé,ggﬁgég@peutlcal

Commgmrgthletedfygayggnaa ycarttycar aargcncarg cnat hwsngt
nyt ncaygar 180 atgathcarc aracnttyaa yytnttywsn
acnaar gayw snwsngcngc nt gggaygar 240 wsnyt nyt ng

26. ﬁmﬁémﬂaafbmﬁﬁ%rwﬁéfeﬁﬁ}ﬁé%t@ﬁéﬁbntf[lé@d/ GGy

300 nat hcarg ar gn t ngargaracn ccn tna ga

am@?g?lﬁ%a%@nﬁaﬁﬁgﬂc ﬁOfB e grovpecamsistingpf SECAIMYOS: 2, 3

andy@g. hacnytn tayytnacng araaraarta ywsnccntgy 420
gcntgggarg tngt nngngc ngar at hat g ngnwsntt yw snyt nwsnac
naayyt ncar 480 garngnytnm gnngnaar ga rgcnwsngay

540 ccngarttyy

27, TR N ot S B 7o ¥ EURBRE s Bhcanaik Paa nisiparegher.

600 at gat hwsnm gnacnccnga rgt nacnt gy gtngtngtng

660 tt t ggt
20, TYEIADRG R GO S8 o B e e i mned rom i
gromm ?gwgmwfggtgw?wm TR GACAKBIIE 2‘9?'?%%”{ QYJ-ES‘,C ngt
nc r

inte é ﬁ% g@g‘g%ﬁé@{%ggq,d@tﬁvégg f nahel'fémreaifamb
lnteﬁéﬂinfwl@n@anfeﬁ‘%ﬂ#ﬁél%@ ih@rfefSHBIRA 78] | ﬁ%@fé?é{?%%k@ylﬁ? eron

900, ccncecnwsnc ar%argarat gachaar aay ca

alfargas iferdsren aligtaimintederopaifat 8oy irdgrienow atfagtsaireteron alfa-
10bNBEHER r naayaaylay, 102

R e T B REp bR A e em lgrge.
interigipmalisath Illteﬁerogltaiﬁgay?aﬁﬂrwleﬁémrdh@g% irdefferdnais-17c,

t aygargcn 1140 yt ncayaayc
intefoiPh e o, AR h AR S HRIERD Ak oraron aita2d
interf@ronikets, idi@rferon omega, interferon tau, interferon alfa-N3, interferon
beta-1a, interferon beta-1b, interferon gamma-1b, interferon gamma, interferon
alpha F and interferon alpha con1.
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<212> PRT <213> Artificial Sequence <220> <223> |i nker
peptide <400> 17 Ala Ser Ay Ay Gy Gy Ser Ay Ay
waRyeGkysder Gy Gy Gy Gy 1 5 10 15 Ser G yreT@s2m8/020000
<211> 13 <212> PRT <213> Ard, ficial Sequence <220>
% 3> | jnker peptide <400>"I8 Gy Ser Ay Ser Ay Ser
29 eﬁé%’fh"e‘ﬂy caim 2 wheegin theypalypetivled® 26miriSterédlih> 15

oD 38 87 i Ik Pha R ATRER AUEEI or g Playnagsyical
CO%%%S@W@ ofldy Ser Ay 1 5 10 15 <210> 20 <211> 2

<212> PRT <213> Artificial Sequence <220> <223> |i nker
peptide <400> 20 Ala Ser 1 <210> 21 <211> 15 <212> DNA

30<Phgmethad 6f dainl 2SabBRNE thePARE aa%aa%.&eregﬂg

%e Li nker <400> ctagcggat ccggc <210> 22
as@%@ i horear W%Egm@waqe@n@aﬂ agéqtﬁemtehmwtreatmg a
e e g0 A i oK A8, A B,
mL&fP?‘? Fe! 8703?5 SetRusptectionpassazizted Bt chraricigramupepdtode

d'Sggi‘*;%aﬁgf‘gﬁg?ﬁé‘g\%%%%C%%@% 3Rt S35 %%V'Q@f?b

ac\ppinate; D3isy Feliisusemia mhrmﬂ@ﬁtraém Hbﬂédétbﬁla%ﬁforﬁﬁéorﬁé

poéﬂ‘?\}é ﬁfan@gﬁye@%ené% I%ﬂ{? ;CCW Irllgrgé]%/n*@?qpo}m,s féggullar

|yn‘®}'1§mﬂnconh{dxdométa2ﬁ:®ﬁ]nﬂa€AFED$Lr§Paté obﬁélsé?bamésned\ﬁﬁus B
&Y g Lelge $ gPheB 0 45 Ser Arg
'"f‘{“ys“%'r *@ﬁgt'%é ﬁ"'% rap amﬁfe@'%'@@mn@wonéhereeh 50
55 60 Leu Leu Lys Gu Ser Leu Leu Gu Asp Phe Lys Qy
r Le s 65 70 75 80 Gn Ala Leu Ser Gu Mt
31. M Egthogiet %W‘ J0auheteln thedunar piermpceutissl agera%s Rlacted
frorAltiee GtaupAsus(ating %ﬁbf\hr‘% @:‘ﬁor’l&slﬁe LYR. 4’©|7aw%{ﬁld\ff§eh B@\é 2061,

% Leu 100 105 11 Leu Tys

VX120 arddDN655%- Arg Q/s His Arg 115 120 125 Phe Leu
Pro Cys Gu Asn Lys Ser Lys Ala Val Ju Gn Val Lys
Asn 130 135 140Al a Phe Asn Lys Leu Gn Gu Lys Ay lie

32. e rgitogioh cleirn 2SevheBein thé tdHérob Yomighes an amino acid

sequence selected from the group consisting of SEQ ID NOs: 12-14.

33. The method of claim 25 wherein the IgG4 comprises an amino acid sequence
set forth in SEQ ID NO: 1.

34. The method of claim 25 wherein the host is a human.

35. The method of claim 25 wherein the medical condition is hepatitis C infection
and wherein therapeutically effective amount of the isolated polypeptide
comprising interferon fused to IgG4, optionally in association with an anti-viral
therapeutic, or the pharmaceutically acceptable composition thereof, is
administered for a treatment time period sufficient to eradicate detectable
hepatitic C virus-RNA and to maintain no detectable hepatitic C virus RNA for at
least twelve weeks after the end of the treatment time period.
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Phe Asp lie Phe lie Asn Tyr lie Gu Ala Tyr

Met

We20H2PRT <213> Artificial

Met

Thr

Lys lie 165 170 175 Arg Asn <210> 25 <211> 407
Sequence <220> <22BeTHISaM6/020000

I L-10-1g&4 fusion <400> 25 syt His Ser Ser Ala Leu Leu
Leu Leu Thr Gy Val

Leu Val

15 10 15 Arg Al a

DT RPN it G hort

q:e

s Qys
36g'%rm%ed tgrymeking eipplyneptide roserisiay intdderoBdus&y (G4
cofripfisiAf irffo

t Leu, Arg
Asp Leu r
coq:qligo

lyndesy,

mhwhegein tetpalyrsickstidSisetgesssp Asn Leu 50 55 60

Leu Leu Lys G u Ser

Leu Leu G u Asp Phe Lys Gy Tyr
Leu Gy Cys 65 70 75 80 G n Ala Leu Ser Qu Met

37 T e Plethobyof dizim 38 furBer cdfbridlg il

Gu Asn G n Asp Pro Asp lie Lys Ala
Leu 100 105 110 Ay G u Asn Leu Lys Thr

Cys G u Asn Lys Ser
130 135 140 Ala Phe Asn Lys Leu An GQu Lys Gy lie

39.Tote tthotl 6t Mt 38w

l[ie Asn Tyr lie Qu

Cys
Ser
Asp
Val

Gu
Ady
Gu

205
Cys
Pro
240
Gu
Val Ser
Trp Leu
Lys Ay
e Ser
G n Val
Lys 305
Val Lys
Val G u
Lys 340
Ay Ser
Val Asp
370 375
Hi s Tyr
Leu Ay

Pro Al a
Val Phe
Thr Leu
Val Val
Val Gdn
Val G u
A n Phe
Val Leu
Asn Gy
Leu 275

Tyr Thr
310 315
Ay Phe
Trp Gu
345 350
Phe Phe
Lys Ser
380 Cys
Thr A n
Lys 405

Pro
Leu
Met

210
Phe
Val

245
Thr
Lys
280

Leu
320
Tyr
Ser
Thr
Leu
Arg
Ser
Lys

180
Phe
lie
215
Asn
H s
250
Val
Gu
285

Lys Ala Lys Ay d

Pro
Asn
Pro
Asn
Thr
Tyr
Trp
Val

Ser

38 AR golypepitiedprdtdcdd By theSmBHbdlor
Lys Ala Va

185
Pro
Ser
220
Trp
Asn
255
Leu
Tyr
Pro

n Pro Arg 290 295 300 G

Pro
G n
Ser
Ay
Pro
Ser
G n
Met
385

Pep

190 Ju Phe
Lys Pro Lys

Pro
Arg
Asp
Tyr
Al a
Asn
H s
Lys
Ser

Ser
Val
Asp
G n
Pro
355
Gu
H s
390

Thr
Val

Val

Lys
Ser
Gn
Cys
Ser

Gn
Ser
325
Pro
Val

360
Ady
Gu
395

Pro
Ser
Asp
Thr
Thr
Asp
Lys
lie

Gu
Leu
330
Gu
Leu
365
Asn
Al a

Val

lie

Bt Pepeating °

Leu Arg Leu

Leu

Gu
Gn
225
Lys
Tyr
260
Val

Gu

Gu
Thr
335
Asn
Asp
Arg
Val

Leu

Lys

e o R B
amdglmaqf# sequencaselested fsom ths grayscofsisting ©f BEQ
and 8.

Pro

y
195
Val
Gu
230
Pro
Arg
265
Ser
Lys

Met
Cys
H e
Asn
Ser
Leu
Phe
H s

400Leu Ser

25 Phe Leu Pro
836(13! n Val

Asn

|i,e Phe
Prighs an
BYnNd¥ e 3
Gy Gy

200
Thr
Asp
235
Arg
Val
270
Asn
Thr H
u Pro
Thr
Leu
Al a
Tyr
Asp
Thr
Ser
Asn

Leu Ser



