USES OF RECOVBI NANT SUPER- COMPOUND | NTERFERONS The application is a
Continuation-In-part App'l of U S. Serial No. 60/659,925, filed March

9, 2005; tRepepiamss of Swhich are hereby incorporat edpéfrd@idn2340
entireties by reference into this application. Throughout this

application, vari P i ] r ferenced._ Discl osures of
t hese publicationggg%(#ﬁé?gghg§@§?$§§§%§3§m5P8NRc?%i%gﬁﬂ.8§§porated by
reference into this application in order to nore fully describe the

state of t r . Whi. this_inyent.ion pertains. FLELD OF T
AeNTy o 10t eopthEl L S R R B B Bongl tee o
Speci fi cal | §erikils Nenv etf § 6 928l atésed dlarche @onbDdant tisu pemtentpooid
i nterferon SEFN-.GQ) i I i t.h c d ial

confi ggr at i‘gllrlll,%hhi S%g_ef ?%%%685 gﬁlgb?égév@%egg Ee'L fegtﬁgggThere gr%g?’shi%%
dose of rSIFNGEsrRfyiNe fhéd. amiisagzdbavention al so relates to a
process to produce said super- conpound interferon (rSIFN-co) or a
phar maceuti cal conpositjion conprising said super-conpound interferon
(r S| FN-co) DFaUEcRui tatent 2PRFAFIEE . of VaBICHS ntBifdrarions are

conposi ti oncdM¥readtd - Viriak1asdramt ioft URREsd NGRANY ca@BoRACKGROUND; OF
THE | NYENTI ON I FQI—.con i S g new i nterferon nolecule constructed with
the modt poPth&PtiBnserbatFie  am ROV RAGEPOuRY i IAEEDETFSI 1Rtrai™ 30
1PN- a subt yquasiast hgp genetriler enginteer ifngl yeddmdsSoe Ubhd et aSkabeSthe
Patent Nos._A4, Q%SWQJ?%L and_4,897 471 havtea.c%llesscri bed it. IFN-con had
been proven to havé broad-spéctrum IERFacltl\iity and virus- and
tunor-inhibition and natural killer cell activity. United States

Pat ent No. BIEIP2OBOEHDHNERYBHON | nc. addresses treat nent

I nfergen(i nkerf e bacan- jgn atant 9/ 1 .

Angen, |nc. adsd_r%g%élghgg-?r%eé%?ﬁéﬁydoﬁmger%%%?il\ﬁ%fer%Jléc?%%qg,legag%%l 1)
on hepat it iPCIEERFHEE &t dRVENBIOMSEIPEE63LS By T SHEHAFEAT] FuBENg

Bi o- compound interferon (rSIFN-co) or its equivalent with

changed spatial configuration, high efficacy and low side
effects. Therefore, high dose of rSIFN-co may be used. This
20 invention alsoc relates to a process to produce said super-
compound interferon (rSIFN~-co) or a pharmaceutical
composition  comprising said  super-compound interferon
(xr8IFN-co) or its equivalent, and uses of said interferon or

composition for anti-viral and anti-tumor therapy.

25
BACEKGROUND OF THE INVENE;ION
IFN-con 1is a new interferon molecule constructed with the
most popular conservative amino acid found in natural human
30 IFN-o subtypes using genetic engineering methods. United

States Patent Nos. 4,695,623 and 4,897,471 have described
it. IFN-con had been proven to have broad-spectrum IFN
activity and virus- and tumor-inhibition and natural killer

cell activity. United States Patent No. 5,372,808 by Amgen,



5 engi neering Ltd. addresses reconbi nant human consensus interferon-a
treatnment for hepatitis B and hepatitis C. The United States Food and
Drug Adm nighiahsQey (FDA) authorized Angen to produce pepaszo06/002340

I nf ergen(int erO?eron al facon-1) 10with E. Con. for cli anca 2hepati tis
Ctreatnment at the end of 1997. Hepatitis B patients can be

i dent i fi ed™fhe P HEEECEF ngt1BSBGRE anteRacREdA e e réfRerrdnl-y
usFFI in m(;|dhﬁ]h§§et.@a’&é’rﬂ:ﬂNo.ﬁ@?h@Eﬁ@% 1d SoyB.Ardglé%adzabndadcs:b&wb sl F_fieal

ce menbr ane _receptors,. thus inhibjting and RNA (ribonucl eic

o ) upEBRETEE Hiid RGeSt Py FREAF et OB bR e t-on of
t he virus chhnbepatratest i mbectedlaebbss Ayl sHdNzhean Jirddhbhy DNA-
duplicatiqn of viruses, -but ey cannqt inhibit 20the e and s antigen
expregsi o(r%?g DUt or edl of %%@rpeiyscsaels pﬁeeﬁﬁ%lr)ﬁréainttre Sr'fed FE"EES8vere
acut e respihrratirsorspndremenshSARS) fpdtiitistB iatgnbepateitiisn cGuangdong
Provi nce, China, has spread to several countries. 25 Simlar cases
were deteghed {R: o | eRbLN FORY Kopg, o¥i§t NAfARd a_fgf
February and l\/alrjéh 2003, The Vorld Heal 'éDh mg‘gfgﬂllzati on )@‘i srs)nued a
gl obal al ePEheBrZathdngern &8s PTPAVAS d IMEPRIRY erSARS wasfaptident ed
in heal t hyganezworkes s ardhomsehohdpieiPes o WiRabagdhe A€t ePlena
patients 30 with severe respiratory illness in the Far East. Mny of
these cas& toufd be traced through nultiple chains of transm ssion
to one health care worker from Guangdong Province who visited Hong
Kong, wheHep#eitwias haspiitats zach e hdenensbed adand ddiedtiBy drahe
APril 20085t bousgads, of ARSARS cases and, hundreds, of, SARS related
deat hs from over Tount ries Saround thewor | o were FEport ed F6 WHO
Most 1of t hepattises BcCufF¥d t hbongh ewppsufizrird BARS lpat mevitrsinen
househol d gr.heald h Gare seLbip j S LaveRrtiqn., ' hod
to preventr a%‘d/or, ‘treat SARS. %ﬁ% s%-lpécfiggur%g egg%?%@sel%%%eraafceqﬁgn

(r SI FN- coyupHetaiodm RafeF1dupast Fene aarlaymephEo dissiessedubbi@itions
capabl e obsregmbi0and SUPHR@IROYNthrected cells. ALl IFNs can

inhibit DNA duplication of wviruses, but they cannot inhibit

20 the e and g antigen expression.

An outbreak of atypical pneumonia, referred to as severe
acute respiratory syndrome (SARS) and first identified in
Guangdong Province, China, has spread to several countries.
25 Similar cases were detected in patients in Hong Kong,
Vietnam, and Canada from February and March 2003. The World
Health Organization (WHO) issued a glichal alert for the
illness. In mid-March 2003, SARS was documented in health
care workers and household members who had cared for patients
30 with severe respiratory illness in the Far East. Many of
these cases could be traced through multiple chains of
transmission to one health care worker from Guangdong
Province who wvisited Hong Kong, where he was hospitalized
with pneumonia and died. By late April 2003, thousands of
as SARS cases and hundreds of SARS-related deaths from over 25



to produce the sane and uses super-conpound interferon inhibiting,
preventing and/or 10treating the hepatitis viruses, BARS virus, or

Vi rus- i ndugggl20dppRler espi ratory di seases, the |nfl uenzapdigidosohBho
exanpl e Avian Influenza virus and Ebol a virus. I n addition,

rSIFN-co ig _effective in preventi rig and/ or 15t regti ng _viral diseases
and tunmors “WTH 18sS S8 e i¥ Es "EofpdFBa~t e of Aef™RvaiiPabl et

i nt er f er onsheSUMMRSE ChodbiErcliNVENT RGN Stbbsusei nverdaren garavhdesia
reconbi nan upern-. i n f n_(rSl 0)_.and.its equi.val ent
Wi th changselgéspatlida%gggﬁg?%%r%atq{eo% it ﬁ'ejlp: |sga2cn§re§‘gﬂioilowcg’ﬁ'§85 a

ef fects. ThetkIbre, PhepRtend/of HSIZENSBRS may be used. 25This

i nvent4 on provi des an expression system conprising the vector
conprising the gene which codes for the super-conpound interferon or
its equivaFeht. THISSIPFNEMNt i clesarseer oviegesbinddst cebbrcompoisiing

the vect or isosgerdhndrEhengeNe WhitaBacodesréicd Nad es%%gbiaﬂar‘gs 5
super-corrpolllmd Ointerferon (rSIFN-co) or its equival ent. Sai Rost
cel | may b&&RCAryot FE oI HASRYr yot FRE s GEREECIPORBH| . fHjeyferon

invention giedlicdes Berelhads f@pabldlidd tinAgn: PIRY e pedEnOind ealbAg

vi ral djise es,..or for inhihiiting or treating WD , ,

2006/&3449%%%%?P§26 %/% 1g viruses, SARS virus, or virus-induced
upper respiratory diseasges, the Influenza virus, for example

Avian Influenza virus and Bbola virus.

In addition, rSIFN-co is effective in preventing and/or
15 treating viral diseases and tumors with less side effects as

compared to other available interferons.

SUMMARY OF THE INVENTION

20 This invention ©provides a recombinant super-compound
interferon (rSI¥N-ce) and its equivalent with changed
spatial configuration, high efficacy and low side effects.

Therefore, high dose of rSIFN-co may be used.

25 This invention provides an expression system comprising the
vector comprising the gene which codes for the super-
compound interferon or its equivalent. This invention also
provides a host_cell comprising the vector comprising the
gene which <codes for the recombinant super-compound

30 interferon (rSIFN-co) or its eguivalent. Said host cell may

be eukaryotic or prokaryotic, such as E. Coli.

This invention provides a method for inhibiting, preventing

or treating viral diseases, or for inhibiting or treating



tunors in a subject conprising adm nistering to the subject an
effective anmount of the super-conpound interferon or its equivalent.
SThi s i nvepph3pise¥i des the above-described met hod Whepighosn02340
super - conpound interferon is adm nistered orally, via vein injection,

nuscl e in n r ect.ion, .subcutaneou ecti on, nasal
or rrucosajlt%% %ngn:lt%ltoer? ‘Jf‘}bg’%%% if/rmlﬁgl fim?fﬁl Fa9r gg FRat BRISES Thi s

i nventi on & @ﬁfﬁ@@%@mﬂhodft‘ghqg)rwp@m%corﬁpdmﬂaunveraérﬂ—l seases
wher ei n t hgyVi 4 adytdi Seases is hepatitis A hepatitis B, hepatitis C
ot her types of hepatitis, infections of viruses caused by
Epstein-Barr virus, Human 151 mmunodeficiency Virus (H'V), Ebola

Viruss Sewgke é\ﬁﬂéxﬁ:loﬁe%&'oﬂﬁﬁeéyt@! nQBQ&@ d@s‘ézﬁbé@ hod ”wﬂe‘é%%a
virus, Cytomegal ovirus, herpes sinplex viruses, ot her ty

her pes vi PUEE coﬁﬁ’ﬁﬁi}%v??ﬁ‘?’egem&ox’\ﬁ r%@é@lsﬁw rf?ﬂiﬁ%lu’seyla vem

adenovi r usegectiinnovi migese humBRedtLl,| | QJik@RbAeY I US@S,dor1200r
hunman T-cel | eukem a,viruses || or human T-cell |eukema virus |11

. This i nvgir:'l‘fll1 aﬁleﬁ?’lﬁvilﬂ%":sc 08 nEPABY PH BreRAsdt aGPipielrational or

di seaseswher ealrtllaeion atidi seaseshtadddnan 251 nunodefi ci ency Virus
(H'V)q and Ebol a virus. This invention provides a method for

ant i -hepatltl s activities. It can inhibit REV-DNA replication, HBsAg
and HBeAgThi®duvendohon 30-ciiidesi hiventdthndptovitesna bet boskd aipsevent

or treal uppelodeeshhbalony Liection diseases, oI cancsns.ghepein
the tunor is skin cancer, basal carcinonma and r"r A A

mel anonm, PRRATEIEIEe| B caPEPRBHE.S I |q/:er Q?@n@ertypttﬁ/rmﬁ clamwentls,

r hi nophar yﬂg@fﬂloﬁén%@r visQkkd Q:%ﬁgé@oﬁf‘ ER5OS{AL - CANG8 s, Human
storT%ch/a dom cancer, 5 esophageal cancer, rectal cancer,

pancreat i mr&‘%ﬁ?%«?ﬁ”b‘?%st viznger (BIgyar |Fét’ﬁ’1éan¥‘:3e‘?usran§e§%{fér ficetal

bl adder cresEIratheyangyadBomepi dﬁﬁ:{ml d (@@RQD POWQuzzfQ%M!z&m JH@REEer,
smal | -ce cancer, % i oma,
q

nonsmal | - %Amel ggg\,cancer

| eucocyt hehi A Sacut & 1dud&PFRe Mt EP ‘T‘fﬁ Fe ©F0 TEGEoLYPRRNPE,
chroni ca h@/@e@cyuxmsegukempajrahiarus;escelﬁoﬂveuke@g A, physphadenens,
mul tiple Q&'@A%s@@,l m&%@ﬂ&sé’s‘%r B3N Jigacpeq_ﬁ_l leu%em:u.a viruses I,

20 or human T-cell Ileukemia viruses I¥, or human T-cell

leukemia virus IIT .

This invention provides the method to prevent or treat viral
diseases wherein the viral diseases are Human

25 Immuniodeficiency Virus (HIV) and Ebola virus.

This invention ©provides a method for anti-hepatitis
activities. It can inhibit HBV-DNA replication, HB=saAg and
HBeAg production.

30

This invention provides a method to prevent or treat upper

regpiratory infection diseases.

This invention provides a method to prevent or treat tumors



This invention provides a nethod for preventing or treating 15
virus-induced di seases in a subject conprising admnistering to the

subj ect anwafi@Giywe anount of reconbi nant super - conpoumdyighteibBiEn

or a functional equival ent thereof. The super - conpound
interferon (rSIFN-co) may be adm nistered 20orally, via vei
| 6Ct | on PInSEPEE) WA T | VURal $F nFBCY | SAEGTRC PERBDuEEL!

i nj ection,canasabnar andosaligthmini seélatdnen, oendly icahal addreingina, a
respi ratory, Jhi s, luent Lon Arovides 8 PRLAALOL N BlAI0d LhEs 5 25
causative ‘agent of Vi Fus™ nduced dr seases, ConprT o ng contactrng t he
causat i ve zyerinonRt h arosffeet | wenagpunt stbrscpebdounpalind centerf er on

or its equiyahgltal ThisdNVention &E%Qrpggé/ﬂ&%ﬁtﬁcngém,f,()'jore%%t

inhibiting virus- 30 Induced diseases, nprising contacting
ef fecti ve RNgAt oPVAHEDs upRBCFonpadhd JuWprsEieradn WLeddehi ¢aprels or

cells. ThigereeRtssh, CalielRot I GlrcQhohdi &Gl i ca®f faGldeve agpynt of
t he super-compound_interferon capable of i nhibiting, preventing or
treating VMU FRdbced i seREE, afitP e iltabl &% aFPRefr: 5PRIST,

i nventi on prhudcgetediphar magetiki cal 1e0apOgiHdr@a COMPRUSI NY cAfonic
effective anount gf i he r%conbi nant uger.—corﬁ%ognd,int r f.eron Cfllgabl e
of i nfi bi tTHGCEFaTRIHt n§ apnwaeaﬁvﬁéo Yrs- iYHGERP di SB4EEs Fh

subj ect, arshkamphar hpgeuidecand y radadplabhgeatar, i eplyd@-hHEmis wavent i on
provides a r hggifgrsa&rc yenting or treating tunors in a subject
conprising a frnesterd ng {0 t he subj ect an effective anount of

reconbi nant super-conpound interferon or a functional equival ent

t her eof . 1BiiFhiigwvenveer imnevidesi dewethartetitod phevenhirichicr rigepbimT s,

conpryisSi NG, ;GORLACEL Agh (S cGaMs ALl e s%%?ll%t"\éé AR 65 f £&finie appynt  of

super-conpound interferon or its equivalent. Z0This invention also
provi des &SretrddsFBiesthhibi ef FRFitiiforamount of recombinant super-

compound interferon or a functional equivalent thereof.

The super-compound interferon (rSIFN-co) may be administered
20 orally, wvia wvein Iinjection, muscle injection, peritoneal
injection, subcutaneous injection, nasal or mucosal

administration, or by inhalation via a respirator.

This dinvention provides a method for inhibiting the
23 causative agent of virus-induced diseases, comprising
contacting the causative agent with an effective amount of

super-compound interferon or its equivalent.

This invention also provides a method for inhibiting virus-
30 induced diseases, comprising contacting an effective amount
of the super-compound interferon with sald virus or cells.

This contact could be direct or indirect.

This invention provides a composition comprising an



conprising contacting an effective anobunt of the super-conpound
interferon with said virus or cells. This contact could be direct or

i ndirect. V%g‘ggusﬁsh?wenti on provides a conposition corrpEF@JI 0642340
ef fective amount of the super-conpound interferon capa

inhibitin reventln or tr tunors, d a suitable carrier.
30Thi s | n¥SAEFD PO 5w PEsoh ﬁﬁﬁ‘t‘géﬁu‘f?@éﬂmaoh’b RT4ST6R Edppitissithg an
ef fecti ve iambuitimf, thsevetcondi santrsypaly corpoundaloéer esasegapabl e
of inhi bltlgg prev Etln or treating tunors in a subject, and a

phar maceut’i ca'f‘l y ‘accep ot abf'eCarrier.  DETAI LED DESCRI PTI O\I OF THE

FI GURES Figure 1. rSl FN— co cDNA sequence desi gned accordi ng to B.

con.  §odoysage aad. Agdu ggm;l%l v CP aBLiReLd é&@feggrgp%mé Hs o

2A- B. Sequencesof anot er - conpoun erons
| nhi bi ti ofCEPTINING Type cBESCHVer Sﬂtﬁi\}n@o 0 k¢ ngemna@md fupeirf-er ase

as Y axi s catoGaNCentEAdon ol BhEN GO by, AheArihoverse

dose- dependent response has been shown. Figure 4 G aph ition
of Drug RESPREIRE Hirusy indugesi Frdiesaass ngiEXCEL aweiqqtei f erdsedas Y

axis and paAcfMdRticanIPfadcBbEMbLod RS rXeaxis. A clear inverse
dose-1 ependent response has been shown. Figure 3. rSl FN— co I nhi bi tion
of InIue;Lja_l\/_;Lr .0n the 2

ntro i s
| nfl uenzaq'w Fus d_l&"el “a 5OVlC?%SOl?t Eerferoriprﬁvﬁgtéggl g h'é?a(%%}?ous
CPE, suchtasoruhdisngswstiecel bgmpzmalhgnedmmerdagr easthe nsuldiekect i ve

|1 ght and o5l 0HaliNGObhouh diftobbfiina @ BXPELIERILA! 1MEL ki
shown cont ai ni ng I nfluenza virus an 0 at
or a functional eguivalent thereof.

15
This dinvention provides a method for inhibiting tumors,
comprising contacting the causative agent with an effective

amount of guper-compound interferon or its eguivalent.

20 This invention also provides a method for inhibiting tumors,
comprising contacting an effective amount of the super-
compound interferon with saild virus or cells. This contact

could be direct or indirect.

25 This invention provides a composition comprising an
effective amount of the super-compound interferon capable of
inhibiting, preventing or treating tumors, and a suitable

carrier.

30 This invention provides a pharmaceutical composition
comprising an effective amount of the recombinant super-
compound interferon capable of inhibiting, preventing or
treating tumors in a subject, and a pharmaceutically

acceptable carrier.



25concentration 10 nanogramper mlliliter (ng/m) had norphol ogy
conparable to normal cells. W?2006/134497PCT/ |1 B2006/ 002340 DETAI LED

DESCRI PTI OW.¢JodiHzashNVENTI ON Reconbi nant  Super - conpoundpd#iessk 8685
(rSIFN-co) 5This invention provides a reconbi nant super-conpound

interfer Onnﬁ{'ﬁﬂ%{ %9;019{Pﬁ5§ﬁ8?;¥€%ﬁm@?%§§r eof with changed spati al

configuration: I hven proteins with the sane
primary sequence m ght have different biological activities. As
illustrated.in thjs j cati 10 proteins with identical amno
acid sequeg%%%rerrgjy' hg%ﬁdicfjf eﬁ%g]ﬁ‘t S&@Pg’(}'ﬁi SIIPRE SEPESESS of Ot fese
protei ns maylsonmetibnessdye iandr dvdctedn s IROMRL BARSe 4Hiet ekgSendd h
changed spatial configuration would reveal new function. Wi (2005;
Publ i cati on No. WD 2005/02177 A2i Int'l App'|l No.

15POT/ U520844028088) B pr eirdescer set of netdnsdbefor nedpeatdampopndt ei n
spatial copfigu.atihon. As defined herein, equivalents are nol ecul es
which are simlar in function to the conpound interferon. An 20

equi val ent could be a deletion, substitution, or replacenent nutant
of the origifiale sequeNe ofAThRIBRLIokebY  wiilld-n$pal $8; the kRkentd on of
this jnvention to cover mnics of the reconbi nant supér-conpound

i nt er t%r on"F178 EREED) 200 HUcd fenete de & pobti gl popsaIesRLde opf a
smal | chenmgahest kkyx 2kidhear eribiingdts§ URS=-CRBPRMRL response

i nt erferonlflartESIbIéIéI]-acS C)descri bed herein includes but is not limted to
interferon a, p, y Ofw In an enbodinent, it is IFN-la, |FN213 or

other nmutants. 30 In anot her enbodi nent, the reconbi nant

super-co uﬁpg intferferon (r.Sl .cQ) .di scl.osed has hjgher efficacy
than a, 221?1 or -a %bn%'lrﬁolfli g)r? t#%rlg’&%:l%rﬁdOgsng%ur?palﬁ%%l%(?théﬂv by
i nt er fser onssWiscbosedihy Umsktem Simd esiaRdtrenbsdNoSas4, 6952623 and

concentration of rSIFN-co as ¥ axis. A clear inverse dose-

dependent response has been shown.

Figure 5. rSIFN-co Inhibition of Influenza Virus: on the
20 left, the control well ig shown with Influenza virus added
and without interferon, the cells had obvious CPE, such as
rounding of cells, cell necroses, decrease in reflective
light and sloughing off. On the right, the experimental
wells is shown containing Influenza virus and rSIFN-co at
25 concentration 10 nanogram per milliliter (ng/ml) had

morphology comparable te normal cells.



and 4,897,471. This reconbi nant super-conpound interferon (rSlFN-co)
is believed to have unique secondary or tertiary structure, wherein

the 3-di i uehange is the result of changes in i i, oN
process.nﬁglézé@g%ﬁf}hus 52004/ 0202641 Al . U.S. Serial N‘S.éT%Z?%%bg%éé&)
al so descrj i i t - ound. The reconbi nant
super-con%ggﬁﬁﬁpgﬁégﬁ¥%ﬁﬁﬁﬁ%%%§%%%escri bed herein has

spatial structure change(s) resulting Mromthe changes of its
product i oReperivienat Saymr- cSingeudd flatesfdien r(@curbiawint super - conpound
interferon(rSIFN-co) 15 possesses |ower side effects when conpared
with other interferons These | ower side effects allow for higher
dosadges t&hbe udedewrigrat irMAvsdpl need wcdubtiepfier osupeeatowpolisd
These | owest sitide-oaf fieek Not hgn p j iqllty i ngy LSl for
prevention and/or tr(_eatﬁrr%%%qof oﬁe?@Z@lﬁ%eé@%@A&%ﬁ%iJr?g%n&gdt hi s
i nvent i onSPRoOVAd EEREREUTEdBRbI nERtS siiyentéompouirdlentert arasrelins

(r SI FN-coyismh t htheesssamede peifgey s whanmadn pister edadd aq S8t -

Thi si nventio royi desr econmbi nant syper - conpound 25i nterferon

(rSI FN- co%l%\#i 9 is@cg}‘ﬂ“etlgﬁf ect§ A41ePFdEEd {0 thEs ReRFemtign,

avai loabl eptotteimiser onsh  HhRieniti syentdminof uséher JugEehees anavet hadef or
treating or-preventing viral diseases_or tunors.in a subject

conpri si nglf A mar?itg £ 15Ty t_o%f‘%eegﬁjbﬁaegéft Oa{% FECECECIRBURRY of

t he r Sl FNeoeetiinely bess$mpiadedefangct soast oenpapedt&bnal wittUrdhanby
avai | abl e .nt.enf f | ose _of. rSIEN-cao. may used.
In an enb%éd{gr%%r%t ‘,%%?E?ég%%%g%tgi \%Sjé%%&agf %Fgcg ri%hlaon’ g{? er(?gg?ﬁpound
i nterferofitisigaginanogpam Wevel2005W02006/ 1824497 PAT/ 1 B2BPH V02840

Procgss te-hiRddee/sddedh CBrovides a set of methods for modulating

protein spatial configuration.

As defined herein, equivalents are molecules which are
similar in function to the compound interferon. An
20 equivalent could be a deletion, substitution, or replacement
mutant of the original sequence. Altermatively, it is also
the imntention of this invention to cover mimics of the
recombinant super-compound interferon (rSIFN-co). Mimics
could be a peptide, polypeptide or a small chemical-entity.
25
The recombinant super-compound interferon {r3IFN-co)
described herein includes but is not limited to interferon
S By ¥V Or w. In an embodiment, it is IFN-lx, IFN-2f or
other mutants.
3o
In another embodiment, the recombinant super-compound
interferon (rSIFN-co) disclosed has higher efficacy than o,
Br v+ ® or a combination thereof and as compared to the

interferons disclosed in United States Patent Nos. 4,695,623



Artificial Gene 5This invention also provides artificial gene
encodi ng for the super-conpound interferon or its equivalent. It is

W thin thewas shof)aduyosskill to design an artificial gene.pdyRsoddRbNRQAS
for generating nucl eotide sequence and ot her nol ecul ar bi ol ogy

t echni ques_have been,descrihed i.ously... 10 See for. exanple,
Joseph Sanbr ook'aﬁﬁ' 4II.)rfzéitlv'i df*/?;Rﬁgés%%lfl *Nbl ecal ar c?ﬂlpoorﬁnﬂg:”%?%g%?’ét ory
Manual , DefefiBat-c2004s pabldvsidedobpael €nilpre mypchpddor dmberatery

Press. Thes¢QcamRinaphe SURLtne0sMAUNd Jiptef f (¢! Y GO al so
15 be pr odiced W t ﬁ, i t% ,gene as ar ?ﬁlﬁsci aﬁ ycei'[sa)(;l teh'régi ‘glg% e ¥w?”%h
adj ust nentRARgePs styuedts f PERFREELAN | dP¥§RSsaccofadi ng (2@ codons

pref ersencez@fs lo2oBki . AEXIENS] WRredhSCHSST AV B, 885 A £OAPNIIS8YBes
(preferencei%. may be found in U S. Patent No. 4,695, 623. See e.qg.
col um 6, Fiife TP EAMFURS 199H®°3085. Vector This i nvention

provi des a vector conprising the gene which codes for the

super - compgund ir@%%r%%a?n or its “ecliui val gnt .. .25 Thi s invention
provi des an expression syst eMRONPIIEPHE™ t he™FECEEFOR onpt53EFHgehe
gene whi chissogébefioherhén shper sponpaunt rupt aré ecRdng (<) t SeRqUE VA ent .

The cql| s dngl udle ol 8enol, Limted Lo, brokaryotic or eukaryotic
cells. This 1 nvention also provipges a hostrC&fF conprising the

30vect or conprising the gene which codes for the reconbi nant

super - conue EpaerdsiRs(rSIFN-co) or its equivalent. This
i nvention provides a nethod for producing a reconbi nant

super-conpound interferon (rSIFN-co) with changed spati al

confi gur atiten amdcembianged aptpesIcdhnpashd Vi tihreORPELST NSk eRSHf
(a) lntroduci nganucl ei c aci d_nol ecul e which codes for said interferon

wi t h 'Bref §FEG R UG BXRT e SEE6ATE 0 WIS aSEFBRY At &iffbst othaw

interferons. These lower side effects allow for higher
dosages to be used on patients in need of interferon
treatments. These lower side effects open the possibility of
uging rSIFN-co for prevention and/or treatment of other
20 diseases. Accordingly, this invention provides the
recombinant super-compound interferon (rSIFN-co) with less

side effects when administered to a subject.

This invention provides recombinant super-compound
25 interferon (rSIFN-co} with less side effects as compared to

all currently available interferons.

This invention further provides a method for treating or
preventing viral diseases or tumors in a subject comprising
30 administering to the subject an effective amount of the
rSIFN-co with less side effects as compared to all currently
available interferons. Therefore, high dose of rSIFN-co may
be wused. In an embodiment, the effective amount of

recombinant super-compound interferon ig in nanogram level.



(b) Placing the introduced host in conditions allow ng expression of
said interferon. This invention provides the nmethod for producing
recombi nangoSiREsusPMPound interferon (rSIFN-co), furt LSk Ng
10recovery 0 0?’ tﬁe“expressed i nterferon. Expression Sys?eﬁ#&%%keﬁb
above-descri bed reconbi nant super-conpound interferon (rslBlIT-co) may
be produced by a high-efficiency expression 15system which uses a
speci al pPgapésy tocRinafees mIFOEbBer regul atory elenent. In an

enbodi ment the pronoter is inducible. Said inducible pronoter
includes but is not [imted to Pnpo, heat shock pronoters or heavy

met al i nd@&FbfEeigdoferers. Heat shock promoters are activated by 20
physi sal #BaBS ; nbid €0t DS, PLAIALELS LV by, cheni cal

means, for exarir%I e PTG or OTE‘%rac?% a@Ef & a%dj(?edgl%co %SFI s to
activate the ﬁ&ﬁ/ﬁﬁ‘?@‘&ﬁ“@éﬂeﬂmﬁrﬁéﬁmeért thsna@quwlenthe gmels
Tfetracyclt it hEn ugg@l lRakh AEEE € sRE OTOLET $1eQ gh0 PO ALA L0E Shgnath

of pronoters.

25ht t p: 1 1 ey bi“%t*&%ﬂﬁ d5VN. BERAEGHPE e SPGLPRIHIdES/ FRSUSDEE pinds witlier

i nduci bl embledulaknbasl &P HdmRAtusd e1aREORBLET ddstRpedl Bfévﬁﬁ{sw
ni netj es, SEhe ropert| eis of _t he_mechani sm of exgr essi on and

repr essi oR==30°6f PBAB'Sy ATUCHIaPPEeRkstaidi ebdaeld eMsi Vstspeland

t hei r i nt Bebhetilems hacrmztgeenAdl seeiedrat tdeudml ecukasndevelyoosee
Schl ei f 97, DNA Annu. Bi ochem 61:199- 223. The
AraC pr otgl’lblgi %g %ﬁ a do% Ve KhiChe I%E|Ii?‘tgDi’:gg]lfllf%tsts’CJr when present,
it turns on the transcrlptlon from the Pwo pronoter, Wnen absent,
the transerd pldc@RpOEOW Sderdcd 0 e &'ﬁﬁﬁ et a/-
(1995 J Bact g SRSt aE" ‘ﬁér%nld tf%a%f"gn e%’?sm oFL

pro r P BEIducefok thy i66harner dF nartifikilkley aytitssrigeandois 5
comrerm avlyh adaubebd®: o3€Qts ge £ th

http://wwy. i nv% rogen, com contenﬁeg‘cse/ b?%%hurees‘?lno %1a9000§dl%\%
br o. pdf TSRy BT bl kv t r BN sisceRsion 2D

i ncl udes @ﬁl&D Gﬁe'bhon&agdes(p@‘BEQrérﬁ:eW @aly d®epregihge 160mE, 5Ol patent

expreSS| Iev e raBAD p ter Iiates gene expression.
It's bot ﬁﬁ%om 1%: \%éfﬁ.' S &qom?e@m ja’[riaed Yy T HFEHPBddct 188 t he

ax-a® gens- a transcrlptlonal regul ator that fornms a conplex with

L- arabi nose. In the absence of 15 arabinose, the AraC di mer contacts

the 02 and Ii half sites of the araBAD operon, formng a 210 bp DNA

| oop. ForVSf®Fnum transcriptional activation, two events are

reqw red: vHila St A 804 NOS&, d t as t he 02
site and binds _the 12 site, lmv?ﬁ%l % tv:égéggj acegr:rﬁétq%gt ﬁhélgl gggt eﬁ cfb Thi s
rel eases GIESDRAT | 56D SHRBT 2F PBRSNE r BREEERBOR oPF tidshegitvalSecond, t he

CAVPsact | malsornpentim :CHRes AV &Qsal-atohi Bliscdid i Dia nﬂT
stinulates %I ndi in of, AraCto Il and 12. Basal expression levels can

be represssdhy TAEFGERT ngt ug6R2 Bifhe TRIMF hinkdittn SBeose
acts by |lowpring d¢AMXferon or its equivalent. The cells include,

but are not limited to, prokaryotic or eukaryotic cells.
This invention alsoc provides a host cell comprising the
30 vector comprising the gene which codes for the recombinant

super-compound interferon (xSIFN-co) or its equivalent,

This invention provides a method for producing a recombinant

super-compound interferon (rS8IFN-co) with changed spatial

=1 0-



25 levels, which in turn decreases the binding of CAP. As cAWP |evels
are lowered, transcriptional activation is decreased. Invitrogen's
pPBAD vect ok ag@13speci fically designed for maxi num exprgssig9ineaédso
ease of use. 30N ne pBAD vectors are currently avail abl e:

pBAD102/ D4, A2/ RBAD- TARO( T

PBAD/ Hi s, BA ﬁglﬁ@s %%BA%%%%%%Q pBAD}E gl:fl |‘€?CEt Bﬁ %gADJ;J?%FEQP SWwi th
t he foIIo dtures in all pBAD vectors: 1. araBAD pronoter for

dose- depemdﬁntzﬂt@gab@iﬂgomucaelar 8L 9eR8 bl et LML CQMIL! £ Qf SED§
ar aBAD pr onot er 3. timz bosonme binding site for iIncrease

translation effi€rEncsP NS Br SLRrTER nECYHN ST PRIRAITSEPRi hat fon

regi an for effappreptiiia anser i pia The i nduci bl e pronoters incl ude but

are not |i to_he shock omters or heavy metal inducible

pronot ers. & O%Qagl?%vz}:a}ei oﬁnﬁcgiﬂc 2085 0dBs sccl’rtﬁltﬁf’ﬁﬁuc?tll]@ﬁlﬁfﬂ

reconbi nant smresmimnmdshnﬁeirfteﬁ:ﬁarcéﬂ SI FN-co) conpri sing

i ntroduci Bg. n ed co reference into an
P L efEbLLDE FondB08, T Bl ol rost AP P prT o

appr opri at e host ring sai
condi t i ons¥RAT Chepexpt esgitenfefosai @GsgBNpound ifutrehéer oromprdsing

har vest | ngeddiR:gxgE asaed Lospound Lokerfgron. The process may

conprise extraction of super reconmbinant super-conpound interferon
(rSIFN-co) fromfernmentation 20broth, collection of inclusion bodies,
denat ur atﬁ:ajts’gadoﬁ%wﬂ&nati on of the harvested protein.. The process
may maintain the high efficacy even when the reconbi nant

super - conpBund PRE EFFSEroReg r JERURHTRts GERR - IWPRFRA aktegEATomnd i n

a parti culzsrrencentayatieconprofiteer egess 1ilgo «¢opld Sepakatden and
purifi cat ?S)r]:fe f thhlechr ecorrbl nant su%f:r con$ ound interferon (rSI FN- co) .

The Broce ur ther “conpri sés FYEpRT | PEETTOH ‘of SIS i 9F eg@ther

r econbi narggwdapery capoend. i nt anf eaon ofbSEEMNE0) théhepromoter is

inducible. Said inducible promoter includes but is not

limited to ©Pan, heat shock promoters or heavy metal
inducible promoters. Heat shock promoters are activated by
20 physical means, while other promoters are activated by
chemical means, for example IPTG or Tetracyclin. IPTG is
added to the cells to activate the downstream gene or
removed to inactivate the gene. Tetracyclin is used to
induce promoters or to regulate the strength of promoters.

25 See htip://www.bio.davidson.edu/courses/genomics/method/

plasmid inducible.html,

In an embodiment. the promoter is Pgap. Since early nineties,
the properties of the mechanism of expression and repression
30 of Ppap by AraC have been studied extengively, and their
interactions have been dissected at the molecular level. See
Schleif, R. 8. 1992 DNA looping. Annu. Rev. Biochem. 61:199-
223. The AraC protein is both a positive and negative

regulator, when present, it turns on the transcription from

-11-



30process conprises production of liquid injection of reconbinant
super -conpound interferon (rslFN-co). I n one enbodi nent,

recombi nanoSiREsaePMPound interferon (rSIFN-co) was pLegdush bl

r econbi nantot echnﬁiques. On the 35condition of fixed am;)no ac?k(/ﬁ% !
sequence, the IFN DNA was WD 2006/ 134497PCT/ | B2006/ 002340 r edesi gned
accor di ng- Fekre PECTSIY: . VBB HP R Age CRRICEHESTEREIYISIGOED Yerfe was
artificialdey it hesd zelde &Sk Co..ClNAMas] .Cl@ped) i Nt Galdte 177.

hi gh- expressi on_vector of E. Coli. bé DNA r eca{gﬁbi nant techni ques, and
a high exprPdssidf: of 8r SFERFEY waRd gUPTHSH 5 3 niprpf Promoter is

i nduce/ aciddat entes hant swchér L-ardbhnpsesitidladt | sat Bsdrlke and  is
transcription_of ) pronpter. Conpared w th usual therno-indyction,
pH iﬁductcfoénﬁneé:ﬁ%lam?@%aﬁg%%% ‘on systens of genetic engineeri nég{e—g

ar abi nosertti0 /i meuctivdniagen \atn/onnsgrst /afsibsogone sddvan EgespB (1)
Common sy, i eve pronoter function by creating a uderepression”
pattern. B8 AL t hen i nduce downstream gene expression.
Tenperature and pH change and the addition of |IPTG cannot activate

pronot er syl r eebliferdibitiDeasyslTe 1518l sclpead h@iﬁéé&sri]laﬁar apjnose

not only deactivates and represses but also activates the
trancri pfgndsr PBAD Peeri®er dRNEEReT nBRCEECE IR QTSR FPe SSPEFP of

r SI FN- ??-ofTh@kﬁéHsQont hevanabi nase a’;&@g@ht i;ﬁ:@v{nl aeti Va%ii@ﬂage}éﬁ}) §&Ad s a
nore effective expression system |, The_rel ati, onshi t.ween
Exogenous &G B+ & ab]itnés«?oﬁ%s%‘bse“il E%Yn%%‘? .neﬁﬁitév?rje‘*ér?%gflﬁéteg by
concent r atHeOpafduakakitnase caacbeetbanged raasad] pistonkhhe rexplesst on

| evel of the exqgenous gene. Therefore,.it is easigr to control_the
exogenoustthga%neﬁ(oel%ﬁ’r e‘E’Lss(iﬂ'(%“r‘rl3 eé{vewil%lﬁln LESTRBHOSSy HF abihod Than By
charigi ng ax2®inesperturgagndipst vedntactFhike charaet 6l $pilE Estes
significapy tfh]%r at-Bgad Bhp%éﬁm&h&ch@wrbﬁo%he&ooﬁ S)edr n@kaRiHose
is resourceful, cheap and safe, ich, on the contrary, are the

di sadvanttag@scoirptaney PRdiERr esudyoasVEPTE aBd THEELidrbod i hEpit -

creates ai--8fihesti ¥en@Nded efksd aMind kNG Q- rABLESS ek Fox Colke
engi neering strain with an L-arabinose induction/activation system

The straid®d LiEL iTRet ¢ aiider erReAt eduRGERCEtH t &bl BRtoRtli Fidhis to
har west thasbagépidsals badh eswal Nedpsi & badi &8s areahderi fiubhf i @

af ter destyoving_35bacteri a,and washing fepeatedhy,, Theend result,
binds to the DNA and stimulates binding of AraC to Il and
I2. Basal expression levels can be repressed by introducing
glucose to the growth medium. Glucose acts by lowering cAMP
25 levels, which in turn decreases the binding of CAP. Az cAMP
levels are lowered, transcriptional activation is decreased.

Invitrogen’s pBAD wvectors are specifically designed for

maximum expression and ease of use.

30 Nine pBAD vectors are currently available: pBRAD102/D-TOPO®,
PBAD202/D-TOPO®, PBAD-TOPOY, PBAD/Thio-TORO®, pBAD/His,
pPBAD/Myc-His, pBAD-DEST49, pBAD/gIII and pBAD/Thio-E. with
the following features in all pBAD vectors:

1. araBAD promoter for dose-dependent regulation

12~



hi gh-purity, spatial-configuration-changed rSIFN-co protein for this
invention and for clinical treatnent, was gained from denaturation

and renat Ukaj 209§13fo7i Ncl usi on bodies and a series of pusdfipsakieRso
steps. Said purification would not 5effect the biologi caI activity of

e puri 1 otk Rakel Bend o-b0uR dBRELLDEM [GeOTRL AR SHREL: compound
interferon (rSIFN-c0)possess anti-vir or antr - r ac?lwty,

and; t her ef oteOptdmizsed yibiogone Hiipdinageigs é@én@mmgaa&ﬁd treating
10viral di seas@gank it Rid iRgi Ll ddeating tunors, or cancers. Viral

D seases This invention provides a nmethod for treating or preventing
viral di seases 6Pt BRACHIRT AR ISredra b riesing EiiedEseEetdtng to the
subj est an ef f egbhyerghount of the reconbi nant super-conpound
interferon (rSIFN-co) or its equivalent. Wi (2005; Int'l Publication
No. WD 2005/ 034853 A2) provides a nethod for preventing or treating
Sevelr edActIhe Re&pm’:r}ﬁieowgﬁyﬂ@lﬂfsnrmﬁﬂ?a D] 264 10 1481 tEe N8k,
vira IS ut. are not lim.ted to, atitis A

hepati ti s%gégge%atl tieé:scf:’ SIREY TS5 s lelu“ﬁ iptrf’glg ETfecti ons caused
by Epstein-Barr virus, Human |munodeficiency Virus (H V), Ebola
viruge Seygige Agm&u%i rEBLEALON Yo YA QIR ViLyS (3088l N Lyenza
virus, Cytomegal ovirus, rpes si rrpar viTuses, oOth erpes vifuses,
papovavi r §§emP IR (e - C‘ﬂﬂwﬁa\mtasé%mlad@rﬂﬁmrasbsComprlslng
rh|n0V|rU§§§roJBHFﬂ§ T-gel | oletkenba Vkﬁﬁé Lo nséiég% l%%%%ﬂla

virus I'l, or_human T-cell |eukema 30virus Ill. In an emlgodl ment he
ef f ect | vePRRADTHASEs At ifan Gt anfREEEriate ahether ewbomiment saibe

virus is Hisesuddsaunoedeki cuﬁncyn\f spsraidathe ebhectioe awuNt.pyks as

low as 4 ”3”9%15 Pe liliter. I.n another enbodi nent, the_ virus
is Intluefza and The ef?ae’c | SEPHBAN LR FEF SR IvRRE RITIRETAEP af Ber
mlliliteexprdasudbicbinooued ibBNA-Reriri.cati on and Secretion of of HBsAg

and HBeAg of Hepatitis B Virus. Thereconbi nant super-conpound

interferonfLS ts e .DNA duplication an sec etion
of HBsAg and %gh%%%’ i Colmpp%?é %ﬁarct}s} OnSe?L;fgrgu%rutE Gtory

Syndr one W?%%RRSWTN@WM@H on{nPI8¥rdes afmen ho@ei‘mnt;attevantl ng
or tieatipgdn SeweiscAc eoBeslmJﬁ%%ﬂ %e%qggm’de%at\ékéyfo ndyjged

upper respiratory diseases j ect conprising admnistering to
the subj eEPRHWTELAER PF &henbanTeded BERMDIThant super - conpound
interferon (rSIFN-co) or a functional equivalent thereof. In an

enbodi menthef pthe=abone, Mminodint e high efficacy even when the
recombinant super-compound interferon (rSIFN-co) is used

25 with an agent and in a particular concentration. The progess
also comprises separation and purification of the
recombinant super-compound  interferon {rSIFN-co) . The

process further comprises lyophilization of the purified
recombinant super-compound  interferom (rSIFN-co) . The

30 process comprises production of liguid injection of

recombinant super-compound interferon (rSIFN-co).
In one embodiment, recombinant super-compound interferon
(rSIFN-co) was produced with recombinant techniques. On the

35 condition of £ixed amino acid sequence, the IFN DNA was

-313-



20interferon is a, p, y, wor a conbination thereof. The reconbi nant
super-conpound interferon (rSIFN-co) may be administered orally, via

vei n inj eGhh s iMsc! € i njection, peritoneal injectiong ﬁrﬁaﬁd&p@@ﬁg@us

i njection, nasal or 25 nucosal adm nistration, or by inﬁa ation via a
spray or gedSBhEdt Qkeotdh madi nent | FN-¢co is _adm ni stered
subcut anegusly or i nt ?%rrusr%rt]l ar | y%atrEa K c“;{gé g-fo%ﬁflgﬁg?g? haP oFFual
to 10 M | FionTFRtErGeat vermal weRi terpeficpidre swiEresdkesur fragenasea. | n

anot her eghodiveRNt16RENOQ I$e38; geld.pl-aLef sd @%%%t %ge%tulsw%ﬁr

intrarrusc;éJI arll\m%/J at a dose of higher than or equa
| nt er nat i ‘Ohal  uni € opBP LR rar eeGiBiarenf 3R dcehisleaexpresmion of

enbodi mentsIFhRec i wierdAnen b§ @@!ﬂgvgEegn@yc@aégg_@é(tQ_%\Qcﬁﬁi%np &
specific q@ggiﬂrgnt ok he_device_is described in Figure . I'n one of
the embodi MERTECThe S AEEF YRIDMEE sCTAFGFRIAPE Y O TR Pramsteron

provi des a nmethod for inhibiting the causative agent of Severe Acute
Respi r at sioyprgyedirorts; wnals thierus-indduessh Upperid®spi sat Hy dirgeases,

conpri si nggeepigetin agent with an effective, anount of,
reconbi nant. super - co s%%ﬁ% i %?erf%erngﬁlfr SIFRBEFT B9 t s 2BRAPERent .

1t i€ det'@ARFHEN/ AL Ve bikow attsdeiny Baagente o4d\GARSgES : a(11L0oHmors. See

eg. Rota®btahs (2003)hevChar get el zati . & Novyel Coronavirus
Associ at Q‘gswith Se,vergvAcutg Resf)al'zrr at g??/ yor?dro\r{'?%’. Sciehte 085852

wwv. sci enEEXTRESSIOPg aRE OfERr a, Premoakrs ( 20@3) | iiTher<CedomestSeguence

of the SRBeAssnaisaied. COBARMMIYS. 2361 ANCELI08580] tre aaasrs

WV, SCi grg}%eé%gss.aor%. 15_This invention al so provi dés a nethod for
i nhi biting Sever &AeTt e*Reb eatiopossTir dkeeahlivus Tor Qevervethout e
Respf r at §iycByaedr oberwimus-ti-afresieshecehbs, K11 rddswinduced ypper
respiratopy digeasgs, or;cells infected with viruses capable 20 of
i nduci ng_upper respitatory difSEALEES cGRBri ST CeREAeR | R aRem

ef f ecti vBTr@PRiAn whicthe Imsborbi nanthistpeexsorgawnd bt erdenan,

(rSI FN- copeMifdRraSaigd Vi ls ar cel, This contact, could be djirect or
i ndirect. 25This invention lpgjcs)gi &égu%tlcocl? SEFYForP Tt oWhF e N o

ef f ect | VEOHTO T C6F 1 The FesABiemntsysuper - conpoune | néBafionenip
(r SiEN- cogtveapabt:eoginouB hiial | NG 2BYLS Aﬁgé%ﬁe?g hat oar%_ Sﬁ;'dr ome
c

virus or_Severe Acute Respiratory Syndrone vitus-i nfaeta 1%, or
vi rus-i nOtTEsd bpperonsertERgiFat oF y 2arkieeass, cen de | shamedctiad wit h

viruses zdpatl e t0fe | notigieBgisPPLleFASPidAt ofpe di é:ﬁ:?g?e?l%usan effe. .
sui tabl eycarlier. T.h:I s.invention provides a conposition colprising an
efo¥e; 4 1s easier to control the exogenous gene
expression level in E. Coli. by arabinose than by changing
25 temperature and pH value. This characteristic is significant
for the formation of inclusion bodies. (3} L- arabinose is
resourceful, cheap and safe, which, on the contrary, are the

disadvantages of other inducers such as IPTG.

30 This embodiment creates an effective and resistant xSIFN-co-
expressing E. Coli. engineering strain with an L-arabincse
induction/activation system. The strain is cultivated and
fermented under suitable conditions to harvest the bacterial
bodieg. Inclusion bodies are then purified after destroying

35 bacteria and washing repeatedly. The end regult, mags of
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effective anount of the super-conpound interferon capabl e of
preventing or treating Severe Acute Respiratory Syndrone, or

Vi rus-i nduggshggpRierr espiratory di seases, of a subject @hghgascsrdétabl e
carrier. 5 This invention provides a pharnmaceutical conposition

conprising, an effective appunt of the reconbi nant su er-c%ggpund
i nt er f er o F3 FER¥0) SPAPEHE € B PIRT b AgeRrer 85 Kte bRt or y
Syndronme ¥bfUShOE SeveleoACuha Respidiakeeyl 10-&ymdhnne wasr Weinhafiect ed

cells, or_virus-induced upper _respiratory diseases nd..a
har maceufF bl e B A PSP PT Bt iR Lof nUR R S Res™d 2
phar maceutéchds cafrppsrifiientibn cenpps si Agidnpefikictatienamouhd obtt he

recondbi nan -C 0 i n f er, r . . Of
R A A E R e
virus-induced upper respiratory diseases, in a subject and a

phar maceuthcallocAGeentake - Akl fhnt 20l Sk UG 9t cRESU LS 2

device to deliver t above-descri bed pharnaceuti cal conposition.

In a pref éeF BTG OaPRRAISS ERELSUBTEC T ankl Hivmey. 2A&I T4 YeaAn95easi | y
be apprectatfdbortne; $UpRRELEOMMOUNA HiRE 8 f &R cGBInP NS @dek it her
animals or mammals. This invention provides a nmethod for greventlng
Sevelle AcUtErRELSEREEDT Y REYRET TR Br TVPRUET fHUREY PFpEFFESHiratory

30 di seases, in humans conprising application of the super-conpound

interferogithfggstgqgg a day via a spray which contains twenty

m crogra on, equal to ten mllion units of activity in
three m | This t erventioh 2006411844 97 REThOB2006/ 0623409 Vor abréigmerng

R At AL L
i nf ettt i onadhindedeupper trespPiar atWpieatr agn elfifeakives | 2rebdy of the
i nf | ammat {-98@fidRe super-compound interferon (rSIFN-co) or its
equivalent. Wei (2005; Int’l Publication No. WO 2005/034853
A2) provides a method for preventing or treating Severe
Acute Respiratory Syndrome in a subject.
20
As used herein, wviral digeases include, but are not limited
to, hepatitis 2, hepatitis B, hepatitis C, other types of
hepatitis, infections caused by Epstein-Barr wvirus, Human
Immunodeficiency Virus (HIV), Ebola wvirus, Severe Acute
25 Respiratory  Syndrome Virus {SARS) , Influenza virus,
Cytomegalovirus, herpes simplex viruses, other herpes
viruses, papovaviruses, poxviruses, picornaviruses,
adenoviruges, rhinoviruses, human T-cell leukemia wvirus I,

human T-cell leukemia wvirus II, or human T-cell leukemia

30 virus III.
In an embodiment, the effective amount is at nanogram level.

In another embodiment, the wvirus is Human Immunodeficiency

Virus and the effective amount is as low ag 4 nanograms per

-15-



5 nmucous nenbranes, sneezing, and a sore throat. It is usually caused
by over 200 different viruses, known as rhinoviruses. Colds are not
caused by iruses responsi ble for Influenza.

spread thpgggﬂ%@%%%yets fromthe coughi ng or sneezing g?hgﬁﬁgﬁﬁzv?th
a cold or,b{_ 10 hand contact with objects contam nated by soneone
with a cHdliFhesT ncidepRRthsr 6@#&§1W§n%igﬁ%%tVéﬁﬁﬁgléhﬁpgi¥ﬁﬂzaand
the inci GerACecKieCeeasesiw timAge bescadse 1dWuakt Vot OndRr¥il Yser
causing the.cold occurs after the illness. Gadually, inmunity to a
wi de varﬂ%ﬁ&l t*%ruses that cause colds is 15devel oped in adults.
Chil dren may have 10 colds a year, and adults may have 3 colds a
year . |f i n ith.a viral JURL,. .the spect of

rematsji es Jlﬁg Rg%%}éic\%% n%@ﬂn%%tmgf a%‘ﬁe%%mfén%leo@t Fongga%lgsrggzﬁ‘ nd

sel f -1 i mFBeAg, cE | Hara¢ibhns Riddahky recommend rest and fluids, but

ot her treatnments include environnental and nutritional therapies,
over-the-counter and prescription decongestant and anti histam ne
product s ThRew BREPHIISEAR neSEed -aampPews! | néngpeiemsal f(5FRIN-a)ons,
and antihin@thees 2BSCOHNA dupiication and secretion of HBsAg and
http;//ww. hyssportsned.contlssues/1998/02feb/sma|n.htn1(3008)
PreG%nti5ﬁe§ﬂdoﬁﬁﬁﬁ¥ﬁﬁﬁfsé?VBﬁB%r Respiratory Tract Infections (UR/)
30Nearly 70-80.96 URI are caused by viruses such as respiratory
Syncytical _vir adenovirys.. rhinovirous, cox-sackie virus, corona
vi rus an%eiv?’ée\ﬁ?ul‘taen S PRI ER 2 ’iﬂmleuglﬁﬁ%i ?%%gari ant, influenza B
virus and its variant, parainfluenza virus and its variant, or

ent er ovi angd. it.s. vari mal ause of URI .in adults ..s from
hi novi r ahss R fEiatacd s M58 Sieidieaf, BE kel 2o

par af nf | §eMgre vitcuse aRespinatogadi hapdeaus es caf WIRkE - SiRbomwh i uraer
super - cogpaynd, i SUerd:ek0Bed I AN COYRIRY S ofBr] SRY %ﬁﬁn}ig&e&:fn@ the
fight against virus that causes URI. "Super-conpound I nterferon~gains
its anti & ridi® aFHIECE i rpifegtave womREEha Al s mecombinpntAt guRsr -t 0

surface ebmpemsdt ivcekmids apdrrndiee bhem tQnRRLALIC AN d rad:r US
protein,tkhen bl ock the duplication and reproduction of viruses in

Vi Vo ereof. In an embodiment of the above methed, the
20 interferon is o, B, v, ©® or a combination thereof.
$

The recombinant super-compound interferon (rSIFN-co) may be

administered orally, via vein injection, muscle injection,

peritoneal 1njection, subcutaneous injection, nasal or
25 mucosal administration, or by inhalation wvia a spray or a
raspirator. In an embodiment r8IFN-co is administered

subcutaneously or intramuscularly at a doge of highexr than
or equal to 10 Million International Unit per square wmeter
of surface area,. In another embodiment xSIFN-co is
30 administered subcutaneously or intramuscularly at a dose of
higher than or equal to 20 Million International Unit per
square meter of surface area, In an embodiment, the
interferon is delivered by a spray device. In a specific

embodiment, the device is described in Figure 11. In one of

~16-



2. reconbi nant super-conpound interferon (rSIFNco) can adjust i|Inmune
response, including T-cell imune response, activity of NK cell, the

phagocyt osiyg) shadsneti on of nonokaryon, and even for mat i Qi @hoosed8B10
antibodies in vivo. In treatment for URI, reconbi nant super-conpound

interferon, (rSILEN.co). can .be . directly applied.tqQ the affected area
via 20 atg%r “ﬁ/booﬁmg}jFﬁsg’f}featlf‘%ﬁ’f§aﬁ?¥‘sl%ei%oé’g‘lg‘ﬂz??eat ment allows the

interferon to reach the target cells first hand. Consequently,

mar ket i ng S .as. a rath n yia oral.or .njection,

woul d be g%?%r g%p r?%%% e ?Eg(({?‘i}[‘%/se %or%ge Haﬁl strat i ﬁ%i’f%%tjirﬁjt e%}‘gr on.
25 Prevenrhostbng Tresttnenf SEvSAPSAWLh Rhsbioorizent Hfadrhee Si ohuan

(a provingeha Chinay wWorking group RS i on ol

the 30 di sfri blqti on of r%:onbli na%?l%}gg?icoﬁ%%%%tsi’nt e??&%%’}%&

(r SI FN- coFoR&fthi™ion thay2otnt2003h Sumdbiecsapo upPuntt off ceormisipeay was

al I ocat ed shife HouRbEnaNChYUHESBSy | (LIIRPES Al 1RQPEL@LRd ALeas With a
high risk for SARS, and to the National research group on prevention

and control of WO 2006/ 134497PCT/ 1132006/ 002340 BARS. Anpbng the

3,000 users as ofedeaenber thir 2003 cdlReEevderbgefd LEPEAg Ofs agy
. Furthernpre, none of

side_effects conpected t he use of ;the spra

t he é@ct ol " %hd g%isgg; %?%apee&plael ofzgﬁ%huaﬂxﬁaﬂfﬁﬁ&%&}t“&n othef

or gani zat Novssl t batorhanieuSuaedot e eBupdrhe gaperad Abnter hegpin-agpeay has
been infe ARS. T f.ore, this invention provi a_met hod
For i nhi bevio e BeTehed 82088 Pt Bl e BB R O g3 o

vi rus-i nf @&t ed20008) cel Tie byegomt aSeimensai dfvi ths GARBRAesiddteédl | s

W th an e&gg&;a{ﬁgugnoéggelrge &Q@sgﬁcmi_%@n&%ﬁpggéggﬁound interferon

(rSIFN-co) or its equivalent. Prevention an eat nent” ‘of Tunors 15
Thi s'¥ econmbi nant super-conpound interferon (rSIFN-co) is useful in

i nhi bi ti ngnipreventisd Qlsd realiingdst HendldOWRY iCANEEE SaPledHPRY S!
Acute Respiratory Syndrome virus or Severe Acute Respiratory
Syndrome virus-infected cells, or virus-induced upper
respiratory diseases, or cells infected with viruses capable
20 of inducing upper resplratory diseases, comprising
contacting an effective amount of the recombinant super-
compound interferon (rSIFN-co) with said virus or cell.

This contact could be direct or indirect.

25 This invention provides a composition comprising an
effective amount of ° the recombinant supexr-compound
interferon (rSIFN-co) capable of inhibiting Severe Acute
Respiratory Syndrome virus or Severe Acute Respiratory
Syndrome virusg-infected cells, or virus-induced upper

30 respiratory diseases, or cells infected with viruses capable
of inducing wupper respiratory diseases, and a suitable

carriex.

This invention provides a composition comprising an
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Cancer Skin Cancer Basal Cell Carcinoma  Malignant Mel anoma Renal
cell carcinoma  Liver Cancer Thyroi d Cancer Rhi nophar yngeal

Cancer WO 2006/134497 PCT/IB2006/002340

effective amount of the super-compound interferon capable of
preventing or treating Severe Acute Respiratory Syndrome, or
virus-induced upper respiratory diseases, of a subject and a

suitable carrier.

This invention provides a pharmaceutical composition
comprising an effective amount of the recombinant super-
compound interferon (rSIFN-co) capable of inhibiting Severe
Acute Respiratory Syndrome virus or Severe Acute Respiratory
10 Syndrome virus-infected cells, or virus-induced upper
respiratory diseases, and a pharmaceutically acceptable

carrier.

This invention provides a pharmaceutical composition
15 comprising an effective amount of the recombinant super-
compound interferon (rSIFN-co) capable of preventing or
treating Severe Acute Respiratory Syndrome, or virus-induced
upper respiratoxy diseases, in a subject and a

rharmaceutically acceptable carrier.

20
Thig invention provides a device to deliver the above-
described pharmaceutical composition.
In a preferred embodiment, the subject is a human. As it can
25 easily be appreciated, the super-compound interferon can be
used in other animals or mammals.
This invention provides a method for preventing Severe Acute
Respiratory Syndrome or virus-induced upper respiratory
30 diseases, in humans comprising application of the super-

compound interferon three times a day via a spray which
contains twenty wmicrograms of interferon, equal to ten

million units of activity in three milliliter.



Solid Carcinoma Prostate Cancer St onach/ Abdomi nal Cancer
Esophageal Cancer Rectal Cancer Pancreatic Cancer Breast Cancer

WD2006/ 13449y R6ei{31&32006/ 002340 PCE/IB2006/002340

Viral Upper Respiratory Infection (VURI)
Viral upper respiratory infection, alternative names common
cold, colds, This is a contagious wviral infection of the
upper respiratory tract characterized by inflammation of the
5 mucous membranes, sneezing, and a sore throat. It is
usually caused by over 200 different viruses, known as
rhinoviruses. Colds are not caused by the same viruses
responsible for Influenza. Colds are spread through droplets
from the coughing or sneezing of others with a cold or by
10 hand contact with objects contaminated by someone with a
cold. The imcidence of colds ig highest among children, and
the incidence decreases with age because immunity to the
virus causing the cold occurs after the illness. Gradually,
immunity to a wide variety of viruses that cause colds is
15 developed in adults. Children may have 10 colds a year, and

adults may have 3 colds a vyear.

If a patient presents with a viral URI, the spectrum of
remedies is extensive. Since most of these infections are

20 self-limiting, clinicians usually recommend rest and fiuidg,
but other treatments include environmental and nutritional
therapies, over-the-counter and prescription decongestant
and antihistamine products, new antihistamine and
anticholinergic nasal formulations, and antibiotics.

25 See http://www.physsportsmed.com/issues/1998/02feb/swain.htm
(2005)

Prevention and Treatment of Upper Respiratory Tract
Infections (URI)

30 Nearly 70~80% URI are caused by viruses such as respiratory
Syncytical virus, adenovirus, rhinovirous, cox-sackie virus,
corona virus and its variant, influenza A virus and its
variant, influenza B wvirus and its variant, parainfluenza

virus and its wvariant, or enterovirus and its variant. A

-19-
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main cause of URI in adults is from rhinovirous. For
children, respiratory syncytical wvirus and parainfluenza

virus are two leading causes of URI.

5 Recombinant super-compound interferon (rSIFN-co) plays an
important role in the fight against virus that causes URT.
Super-compound interferon gains dits anti-virus affects
mainly via two mechanisms:

1. Attach to surface of sensitive cells and induce them to

10 produce anti-virus protein, then block the duplication

and reproduction of viruses in vivo.

2. recombinant super-compound interferon (rSIFN-co) can
adjust immune response, including T-cell immune
response, activity of NK cell, the phagocytosis

15 function of monokaryon, and even formation of some

antibodies in vivo,.

In treatment for URI, recombinant super-compound interferon
(rBIFN-co) can be directly applied to the affected area via.
20 a spray or a resplration. This method of treatment allows
the interferon to reach the target cells first hand.
Consequently, marketing the supply as a spray, rather than
via oral or injection, would be safer and more effective for

administrating the interferon.

23
Prevention and Treatment of SARS
With the consent of the Sichuan (a province in China)
working group on SARS prevention and control, the
30 distribution of recombinant super-compound interferon

(rsIFN-co) began in May of 2003. Super-compound interferon
spray was allocated to doctors and nurses in
hospitals, populated areas with a high risk for SARS, and to

the National research group on prevention and control of

-20-
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SARS. Among the 3,000 users as of December 19, 2003, there
were no reports of any side effects connected to the uge of
the spray. Furthermore, none of the doctors and nurses, the
people of Sichuan Province, or other organizations that have
5 used the Super-compound interferon spray has been infected

by SARS.

Therefore, this invention provides a method for inhibiting,
preventing or treating virus replication or virus-infected
10 cells by contacting said virus or infected cells with an
effective amount: of the recombinant Super-compound

interferon (rSIFN-co) or its equivalent.

Prevention and Treatment of Tumors

15
This recombinant super-compound interferon (r8IFN-co) is
useful in inhibiting, preventing or treating the following

cancers oxr tumors:

Cancer Basal Cell Carcinoma
Skin Cancer

Malignant Melanoma

Renal cell carcinoma

Liver Cancer
Thyroid Cancer
Rhinopharyngeal Cancer
Prostate Cancer
Stomach/Abdominal Cancer
Selid Carcinoma Esophageal Cancer
Rectal Cancer
Pancreatic Cancer
Breast Cancer

273 -



Pol ycythem a Vera Ohers Kaposi's Sarcoma  Accordingly, this

i nvention provides a nethod for inhibiting tunor or cancer cell
grow h by t he reconbi nant 5super-conpound i )
(rSIFN co)wa%ﬂ/?gsugel’gw valent with said tunor or cancerpélelp%zg(?ﬁ%2340
Formul ati on_and Route of Administration 10This invention also
provi deg the produced s ou terfeton by the above
processes. Thi § %Wéaﬁ’t a&ﬁe“g’rng |%§1§‘ ]g‘ %{9 ¢sition conprising
reconbi nant super{conpound inggrferon (rSIFNjco) or its equival gnt

and a 13sui t abl e ¢arrtet- WO—2006+134497PET1B20061002340—Thts—
inventidn provides a phar magetdngala conposi tion conprising the
reconbi nant super{ or ivalent and

a pharndgceutically acceptable carrier. 5 Thi$ i nv€mviceCamemvi deg t he
above-described nethod wherein, reconbi nant sy gg%r conpound i nterfleron

(rSIFN-go) was adni ni st FRigerRpid Greiiony vi a veiNensEpl Cell byne GiweE| e
i njectiqgn, peritopeal injection, subcutaneous$ '@rhﬁlc(r:elﬁuhg(:ancer

Glioma
Acute Leucocythemia
Leucocythemia
Chronic Leucocythemia
Malignant Chronic Myelocytic Leukemia
Hemal Hairy Cell Leukemia
Disease Lymphadenoma
Multiple Myeloma
Polycythemia Vera
QOthers Kaposi's Sarcoma

Accordingly, this invention provides a method for inhibiting
tumor or cancer cell growth by contacting the recombinant
5 super-compound interferon (x8IFN-co) or its equivalent with

gaid tumor or cancer cells.

Formulation and Route of Admindistration

10 This invention also provides the produced super-compound

interferon by the above processes.

This invention provides a composition comprising recombinant
super-compound interferon (rSIFN-co) or its equivalent and a

15 guitable carrier.
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10nasal or nucosal administration, or by inhalation via a spray or a
respirator. This invention provides the above-described nethod

wher ei n r egybfpigssuper - conpound interferon (rSIFN 0019(31%%006/002340
adm ni stered follow ng the prot ocoI of injections of 9pg, 15pg or

pg every day. times_a we for 24 weeks. It _was surprising to
find that trrggconblnlr‘{ﬁﬁ%l pePt Tt &unaal nPRRFEASH PSS FNSEBYOSHHen

spati al sppmgtw:elg)fchmhrectprﬁa&aﬁe sheen chabged, mtferﬂakoﬁnhysﬁ‘n-
preparati @gytq,i nhipit, fication of he tis_B, bu

i nhi bit the secr et%:on 8‘%%@1%2& H@eAB o] 1o e g | BeCERIE e

obj ecti ve©dfTri¢is invention is to of fer a preparation of 25

reconpi nant super-conpound interferon (rSIFN-co) to directly inhibit

the DNA duwphkcabion ek %%B@E_Hééstﬁevhﬁ @%ie%@glﬂgf 1?@ re& nerOf nHBeAg

and HBsAg of hepatitis decrease themto norna
30For mul at PO ETEo| | B¥RSFg CareCERe riSitEREePpr edaﬁé’?ﬂm@ t abbet s,

capsul es, abhiptisterbar arial caRIUPPt i-ph, p@§ﬁ?511ﬁfﬁé¥¥bhonsnnus 1
Sprays, suE{qom tories,and solutions. Injections are 35reconmende It

i s conmon PSRt aREOHRIFT nj 2B1STriRei nSUPHitEEEcRRe HRIRTIiNE, The
medi ¥ ne casal eprcoulcdsbe aﬁmmm&&a%lS%QﬁEiﬁT AhB2006/002340 4
acceptabl g i npe_car.ri n ncl udi ng carbohydrates, cellul osum
adhesi ve, %P%fjeﬁ%se T e ent filling, add-dissolving agent,
anortization, preservative, th| ckening agent, matching, etc. 5

ThlS invention provides the above-described method wherein

recombinant super-compound interferon (r8IFN-co) was
15 administered following the protocol of injections of 9ug,

15pg or 24 ng every two days, 3 times a week, for 24 weeks.

It was sgurprising to find that recombinant super -compound
interferon (rSIFN-co), the spatlal structure of which has

20 been changed, is not only a preparation to inhibit the DNA
duplication of hepatitis B, but to inhibit the secretion of
HBsAg and HBeAg on 2.2.15 cells.

One objective of this invention is to offer a Preparation of
25 recombinant super-compound interferon (rSIFN-co) to directly
inhibit the DNA duplication of hepatitis B viruses and the
secretion of HBeAy and HBsAg of hepatitis B and decrease

them to normal levels.

30 Formulation

The following are some rSIFN-co breparationg: tablets,
capsules, liquids for oral consumption, pastes, injections,
sprays, suppositories, and solutions. Injections are
35 recommended. It is common to subcutaneously inject or vein-

inject the wmedicine. The medicine carrier could be any

-3 -



This invention also provides a pharnmaceutical conposition conprising
t he above conposition and a pharnmaceutically acceptable carrier.

10For the pyLpRessssPf this invention, "pharmaceutical | y-aaEER L8
carriers" neans any of the standard pharmaceutical carriers. anpl es
of suitabl.e carriers are well known in the art and may include, but
are not liceeperbl, apgioine hecaywivgard pPraudasut ieabobEdyatedss, such
as a 15 phespiale, bubhsted,sal Loe Salut | o ANdnyari ous sWet tidg-
agents. Qther_carriers may include additives used in tablets,,

granul es 3iEapEHEE, FEEEL: TYPICALEGELeRh SHOERPEVRTictnt aFRi ek Pi%ent s
such as sig@heh, mdidkngSUgad., certain types of clay, gelatin, stearic
acid_or salts thereof, 20 nagnesium or cal cium stearate, talc,

vege?able fats or oils, gum glycols or_other known_excipients. Such
carriors A9 AMSGTACE UBEST | UG- RoPBPUIARYTVES GPTEPRER o™

i ngr edi enrbosipr Camns itheonsba@npedmiard.tsunh @al r kershamactorivndidtyed by
wel | -knomcgo}@geﬂat iconal.eget hods. 25 Increase of the Half-life of
rSIFN-co aﬁeg? at1on al§6I]->eg'yl ation is the process by which pol yet hyl ene
gl ycol chains are attached to protein and peptide drugs to increase
phargacokipet i gs bguéggs%lsd' g these g}ﬁe%itqgnand“ﬁ%%{a@@ugwam rom
proteolytic enzyneS. See Harris and ess, Effect” of pegylation on
phar macedccenrablNat Reriprel Dittws 2088 WeE  the  standard

2006/ 13443 26T/ 132006/ 0023405 Mg iangl13k: 2k4-cdlirabegybatiang i

wel | -establi shed nethod for increasing the o
ci r cul at i“SghalproTT f Eof PhotBithRd FE8soRet dsy ik FEEelPF cAiRii8%sed on

I i’:lr geI hycibpd?aggnﬁe \t@buapamaxmgIpyﬁa&hyb@mdzd;ﬂly@?b:mefmesﬁmqml)Iay;etahyI ene
glycols shield the praoteins a eptide drugs fromrenal clearance,
ooyt | BGEEP A O RARS T RSy SYH PR gR | B P Aus R

hal f -1 i f egands makotigert heprmbers aceept diokéufe paidiedives Seeed 1Gin

Mol i neux, at ion; in j i ve ] eyt i.ca 0
enhanced grg%%y. g%%%%eérgqﬂ%a téulr-j?e\“?’ %%82 %B’g) ?gégﬂéug%{ﬁ&gi%%%s The
aut hor cowckaiies eicdpipeyy| aufon asasstraredl | chalk ef Fegtr onceReiqual ity
of life qfcancar paLientsi.dhbegutalinn abtifhe.d ngafgfésereﬂeféwﬁr,eases

the anmount "of tine the interferon remains in the body by increasing
t he 28i ze "GENEREIT e REFEHN nHic8EAFR, biAfec VeSS Y & HEtPaPE oflS:

absor pt i Qfm, Prgakendi Ngrt Benbal fabid ecanigilhest abacwf chitarfenen
cl earance.. Thus, the duration of hioloqical D
also include ftlavor an cdlor additives or other
ingredients. Compositions comprising such carriers are
formuilated by well-known conventional methods.
25

Increase of the Half-life of rSIFN-co

Pegylation

30 Pegylation is the process by which polyethylene glycol chains
are attached to preotein and peptide drugs toc increase
pharmacokinetics by shielding these proteins and peptide
drugs from proteolytic enzymes. See Harris and Chess, Effect

of pegylation on pharmaceuticals. Nat Rev Drug Discov. 2003

324~



20 activity is increased with pegylated interferon over nonpegyl ated
interferon, thus providing an advantage over nonpegyl ated interferons

W th | ess {¥eavoituyadm nistrati onand conparabl e tol er abpdpdeos e840
aut hor states that nonotherapy with pegylated interferon produces a

better 2p. £93ﬁ%5‘s?14’b ;Sone patients than nonotherapy with the
nonpegyl ated” formilati'on. See Baker, Pegylated Interferons. Rev
Gastroenterol Disord. 2001; 1(2):87- 99 Sust ai ned Rel ease or

Cont rol | ed-RRel-8358: 395 SHS%@%E'G%_Ha%ﬁ&?e% del by %ggatlﬁ' CeeaZﬁlggs P80

| i posonmes naybe used w t Co tO create susStaine
cont rol | e@ 7@V @489 f or ARlat 1 bFe SeefRobinvstaiand FaldnadgbipBustai ned

Rel ease OphdF@whh: FAOLOr Sash VX0 2002 4206
W02006/ 134497PCT/ | B2006/ 002340 40. - The g%horsy%%“gl% t‘ﬁogig‘gﬁot RE

pegy! at | ORCHFG Y L8R FRPHEl- e FEESY PP IR YHERS | ghrcand hipddotrbs

i nprove tmﬂmaem@aklp@tme angudh af FREC OLHRAM © RE-QREL T 85,0k tic
reconbi napt rgr% gcul es, .and thus b¥ i nprovi ng, clinical ‘ef ficacy fhese
Sappr oaches’ i N¢ S ™t FETSC PAntgeegnition, thus their half-

Thi si nventifnprodi d@{:egonbhmn&mperacﬁﬁmebn@l 1Y ephesond.r SEEA- co)
conpyq Si ent sul_at ed agent abl e of affécting
t he Ldal f[}??a_gle%fg %5,139&9 16831 P%rflé'% Véﬁn%@%ﬂiﬁlﬁ@ﬁf this
agent is W)ﬂ@bhwghér@lrypﬂl qAPEESY . TiRhits REmv eand2ompkur dherupploni des a
met hod foyszige g e % 8s,,0r, Lunp

3 6r afldn a@fhc&r VG MLRGe 155?% gﬁgﬁf‘?\b idn~ hag e?rfef&{c %]e

subj ect conprising 15 admnisterin ect an
amount of ®t4FETr e o5 ARALIBUEEr LEheduarhdant Eﬂtmr@m (rSIFN-co) or its
equi val ent conprising an agent or encapsul ated by an agent, capable
q _ nmp g g p y g p
a{ifectl rﬁrthe half-1jfe or delivery of said interferon. In an
i mertC NS RyeRt tEepdRy et ifA®n & IrEgRyes| thPEapouThi of | Al i on
will be bgtd éntantlerat &@dlaﬁﬂ@r’ﬂﬁ hecexaapligs i-ehs il oW skidweyer,
one skillgd in the art wll ily
£ interfaron molecu e “by decreasing the rate of
absorption, prolonging the half-life and the rate of
interferon clearance. Thus, the duration of biclogical
20 activity 1is increased with pegylated interferon over
nonpegylated interferon, thus providing an advantage over
nonpegylated interfercns with less frequent
administrationand comparable tolerability. The author states
that monotherapy with pegylated interferon produces a better
25 response in some patients than monotherapy with the
nonpegylated formulation. See Baker, Pegylated Interferons.

Rev Gastroentercol Disord. 20031;1(2):87-99,

Sustained Release or Controlled Release

30
Sustained release delivery matrices and liposomes maybe used
with rSIFN-co to create sustained release and controlled
release formulation. See Robinsom and Talmadge, Sustained

Release of Growth Factors. In Vivo 2002 Nov-Dec; 16({8): 535-
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appreciate that the specific methods and results di scussed 25are
merely illustrative of the invention as described nore fully in the

cl ai s whi , thereafter. WZ2006/134497PCT/ M20O )
N'I&? 2%3%4%2{98 9{?9@&%&%02340

EXPERI ME | FN-con is a new interferon nol ecule constructed
according,fo ggnsergﬁ%ifve am no_acids in human | FN-u subtype using 5
genetic eﬁ%i néet i AY-HetHhods®t 9 t thds BREH BPECETPRat®FNEBR1RES

br oad- spect¢lasyei nAleddtrewy t ynasutdesas digh BiYdssnedS FRGHHION the
inhibitio i Vi .especially for effectively.treating hepatitis C,
108 ol | Prifpsticler: B RES, Brdatnediton €l pREg kBRI  eE ant
artifici ahdlecsynshesinde WONA of rBpFNicg felomipabl iedfddacy these

| nf ergenekbiRthes Ahakhac ulkbDNBgequaces and deduced ami no aci d
. 15l n-or 3]

sequences (Figure 1) er to pure rSIFN-co protein,
rSIFN-co cDNA was cloned into E. Coli. high-expression vector, and

Lar abi noseni i cihveaRidst | Vatev8idLNg RigLpLanot er | /¢ was
used to indluce hi gh e%_%r ess?on of rS1FN-co gene. 205‘%%%&8{’&&]‘60'[5

of Reconbt it S Eepef=HENp6ahCTTREFLRY oFf (FISRENCE ofnerPSEBaEad WY us.

Backgroung: dgeaka vhpasid S dreterioysdns deadlyiad rds dHat.2p sauses
fearl%orre t he npst prom nent being high fever and nassive

sy.npt,o : :
i nt er nal %%llg&flgg#f%ﬁj&'ali‘?i F‘gse@?‘?ql@e% HRdTy 38806096 oPOI RSB e i t
infects. ¢gxvaod (FE=)of the viruses capabl e of causing henorrhagic
(bl oody) fever. There is. no specific treatnent for the disease.
Currently, 30 patients receive supportive therapy. This consists of
bal anci ngrhilve jpaenenon s fhrthels pnovislescta ohgttles) ik Ntadating tdeir
oxygen | guelyeapdhd! pad P88 8HESs &N J /88t LY, T dqr caorr]n%r' in
conplicating infections. Death can occur wthin cfays of "the bnset
of synpt Afiinistering to the subject an effective amount of the
recombinant super-compound interferon (rSIFN-co) or its
equivalent comprising an agent or encapsulated by an agent,
capable of affecting the half-life or delivery of sgaid
interferon. 1In an embodiment this agent is polyethylene

20 glycol (PEG).

This invention will be better understood from the examples
which follow. However, one skilled in the art will readily
appreciate that the specific wmethods and results discussed
25 are merely illustrative of the invention as described more

fully in the claims which follow thereafter,
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1. Materials 1.1 Drugs: rSIFN-co, provided by Sichuan Bi ot echnol ogy
Research Center. 51.2 Virus: Ebola, supplied by The Acadeny of

Mlitary My e@bnseerence, I nstitute of M crobiol ogy Epi dedda208)e2340
1.3 Safety | evel of experinment: Viral experinents were carried under

Bi ol ogi cal__Labor at gry ty System 10l evel 3. 1.4 Aninmals: 60 BALB/c
mce 2 NEFF?SHR{%Dﬁg%He random y separated into 6 groups,
each group consisting of 10 mce. Goup 1 was treated wwth 1 pg/ of
rSI FN-co amNthenday ef nemodutatismmwintdieEbbt aconisuusictE@loapc@rivas
treated with / . I S 0 day;one ( t p i | ati.on Wi th
Ebol a vi rﬁ'g. r%%ﬁvgé}/\%s %:r?telg%e @vﬁ)hﬁi %g?%f ﬁr;l\él%gl\fléo n f%gel ay
two (2) afesetinomdiaceoingindthbgsl alyihass begpopprernddatr EBEetP™Wi t h
1 pg/ of hakFNv60a Ayl hife {dDi-Akler shoC aligen et bs Bholang
virus. Goup 5 was treated with 1 pg/ "of rSIEN-co on day four (4)
after inodyMati oA e+ iEBol £ VEHEY G BERFEMAE ndPTt r EACEAT WYY

rSI FN- co @Q@agm@ Hepadesignated as the control group.

302. 2Adm ni stration of the nedication: 1 pg/ of rSIFN- co was

adm ni stered once a day for six (6) consecutive days. 3Results

Al tten () csige bBAGT Oy Gide@orbr Aledgs Ditp)radired co AEDNAT @@ i tthegr Oups
one (1), twn.(2).and thre 3) survived _w t obsgr vabl e, t oxi

ef f ect . Iﬁvr\g?%héjsﬁfqgurs t?ne r%&efic\:/%l\5 51¢ sﬂ%m%cgongroer?fgg{%?é&?%4
Concl usi onnfergen’ (interferon alfacon-1) DNA sequences and deduced

amino acid sequences {(Figure 1}.

15 In order to get pure ¥8IFN-co protein, rSIFN-co cDNA was
cloned into =®. Coli. high-expression vector, and L-
arabinose, which can activate strong P promoter in

vectors, was used to induce high expression of r8lFN-co
gene.
20
EXAMPLE 1
Effects of Recombinant Super-compound interferon (rsSIFN-co)

on Ebola wvirus.

Background: Ebola virus 1s a notoriocusly deadly wvirus that
25 causes fearsome symptomg, the most prominent being high
fever and magsive internal bleeding. Ebola virus kills as
many as 20% of the people it infects. It 1z one of the
viruses capable of causing hemorrhagic (bloedy) fever. There
is no specifie treatment for the disease. Currently,
30 patients receive supportive therapy. This consists of
balancing the patient's £luids and electrolytes, maintaining
their oxygen level and blecod pressure, and treating them for
any complicating infections. Death can occur within 10 days

of the onset of symptoms.
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Clearly these result show effectiveness of rSIFNco agai nst Ebol a
virus. 10EXAMPLE 2 Anti-H'V Effects of Reconbi nant Super-conpound

interferonygbsshiMagp). 1. Materials 151.1 WId-Type H Vodydoddiodshio
Resistant H'V 1.3 293-CD4-CCR5 cells 1.4 DVEM G bco 1.5 Fet a( Bovi ne

Seru, G bco 201.6 rSIFN-co provided by Sichuan Biotechnol ogy Research
Center 1.7 DoMaskriplate, NUNC 1.8 CO2 i ncubat or 1.9
Lam nar Fl ow Hood 251. 10Fl uoroneter 1.11UV Absorbance Meter 1.12

others 2. Method 302.1 293-0D4-CCR5 cells_ in _exponential (log) phase

wer e obt ai ned? - Hi JudEsd WA TO25RF ARG edYi AL CRiah r?é&tﬁﬁ:}f‘?\o%ﬂygan

bl ue stain to det eidsicaeceetdntrynber and diluted with DVEMto

concentration_of 2.0x105 cells per mlJiliter (cell/pl). ..

20067 134497PCt 74 B2006F602%30-%2. “%%ﬂwe‘%véﬂyl tfg? é%%%%m °)5| %%ie/\jgﬁa

filled with 100 pluddticalol i deeayreof 2884ED4tECReE DMVENcsusShEnsivon

solution. The pl ate i\ga%igigced into 5% carbon 5 dioxide incubator at

37 degrees Cel sius PANG Observed the next day seventy percent (70% of

basal area ofithe Sadletywdeesl edoesperiment: Viral experiments were
carried under Biological Laboratory Safety System

10 level 3.

1.4 Animals: 60 BALB/c mice
2 Method

15 2.1 60 mice were randomly separated into 6 groups,
each group consisting of 10 mice. Group 1 was
treated with 1 npg/ of x8IFN-co on the day of
inoculation with Ebola virus. Group 2 was treated
with 1 npg/ of 8IFN-co day one {1) after

20 inoculation with Ebola virus. Group 3 was treated
with 1 pg/ of rSIFN-co on the day two (2) after
inoculation with Ebola virus. Group 4 was treated
with 1 ug/ of rSiFN-co on day three (3) after
inoculation with Ebola virus. Group 5 was treated

25 with 1 ng/ of ¥8IFN-co on day four (4) after
inoculation with Ebeola wvirus., Group 6 was ot
treated with rSIPFN-co and this is designated as the

control group.
30 2.2 Administration of the medication: 1 pg/ of rSIFN-
co was administered once a day for six (6}

consecutive days.

3 Results

-28~



2. 3Af t er super nat ant wasr enoved, 100pl1 10 (microliters) of different

concentrations of rSIFNco were added to each well. Two controls were
used: PhosyphkpdogsByishkered Saline (PBS) and Grow h Medi apé_?mﬁ'(h,gm@b@te
was placed into carbon di oxi de 15i ncubator at 37 degrees Cel sius for

approximately 18 to 2 o] eri nent al vveIIs Different
concentrations of Aaf Ltl;eflh @L\ﬁl H‘Q TV pe™HHN dhd U&?Q’nﬁﬁgfs?’é‘?ﬁp)m Y%

viruses 20vere pl dded.ihtb wiach inebtowts 188 L) ( nbwr 0j2)t end) tipese
wel . Control wel |(%é_|_|\§?1r‘6‘1'{r!a‘§ Was;, a Flgeq) EJ{gleeoo 1M chI | terlsn? of

DVEM per wel | . 252 ate was p ace 0 car on di oxi

i ncubator at 37 Jd&FPERS E%l i(4s ¥ Tdppr &)Sdi mhéw?dzmd@mﬁects

2. 7TRoyt i ne Luciferase assay was perfornmed and 30protein
concentrations of the supernatants were neasured. Lucif erase was
measured i'n REPPFF#APts. 3 Results rSIFN-co can inhibit HV at |evel

of > 4 nanogranms pek18ikiy | Iﬁl&rse( NgeBlle Segow all & cbrapd ddQurgs
14-15. Wen umg&@&umferas g axi s and concentration of rSUN-co
as X axis, usih KCEL 29SS ZoPdarvi St at level of rSIFN-co > 4

nanograns per mlliliter (ng/m), the level of Luciferase activities
are qpvi OI%AMPLQVEEI’ than in PBS and Mediumcontrols. A clear inverse
ndent

dose- depe response has been shown.
Anti-HIV Effects of Recombinant Super-compound interferon

{(rSIFN-co) .

1. Materials
15 1.1 Wild-Type HIV
Drug Resistant HIV
293-CD4-CCR5 cells
DMEM, Gibco

Fetal Bovine Seru, Gibco

I S SR S
e S

20 rSIFN-co provided by Sichuan Biotechnology

Regegarch Center

1.7 96-well plate, NUNC
1.8 CO; incubator
1.9 Laminar Flow Hood
25 1.10Flucrometer
1.110V Absorbance Meter
1.120thers
2. Method
30 2.1 293-CD4-CCRS cells in exponential (log) phase

were obtained, digested with 0.25% pancreatin,
stained with Trypan blue stain to determine cell
number and diluted with DMEM to concentration of

2.0x10° cells per milliliter (cell/ml).
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Tabl e 4 Conparison of Inhibition of Wld-Type HV and Dr
H'V by rSIFN-co Concentration of rSIFN -co Luciferase As

W d- Type giggoRResi stant H 'V Medi um 13500+2000 180@@
3000+200 Z‘S%ggdgfdo 500 ng/mM 3000+600 2800+900 250 ng/rﬁ9

ug Resi st ant
say

TR6k0b2 0@/ M
3400+400

10

i5

20

25

30

2.2 Each well of 96-well plate was filled with 100 ul
(microliters) of 293-CD4-CCR5- DMEM suspension
solution. The plate wag placed into 5% carbon
dioxide incubator at 37 degrees Celsius and
observed the next day seventy percent (70%) of

basal area of the well were recovered,

2.3 After supernatant was removed, 1001l
(microliters) of different concentrations of TSIFN-
co were added to each well. Two controls were used:

Phosphate Buffered Saline (PBS) and Growth Media.

2.4 The plate was placed into carbon dioxide
incubator at 37 degrees Celsius for approximately

18 to 20 hours.

2.5 Experimental wells: Different concentrations of
the Wild-Type HIV and Drug Resistant HIV viruses
were placed into each well at 100 nl (microliters)
per well.

Control wells: ©No virus was added, only 100pl

(microliters) of DMEM per well.,

2.6 The plate was placed into carbon dioxide
incubator at 37 degrees Celsius for approximately

24 hours.
2.7 Routine ILuciferase assay was performed and
protein concentrations of the supernatants were

measured. Luciferase was measured in RLU/mg units.

Results

rSIFN-co can inhibit HIV at level of > 4 nanograms
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4000+600 125 ng/m 4300+200 4100+600 62.5 ng/ M 4300+400 4100+1000 31
ng/ mM 5000+800 51004800 15 ng/m 7200+400 6000+1500 7.5 ng/ m
7000+800 7%\)&@%494 ng/ m 9000+2000 8900+2000 PCTF/IR2006/002340

per milliliter (ng/ml). See Table 4 and Figures
14-15. When wusing Luciferase as Y axis and
concentration of rSIFN-co as X axis, using EXCEL,
it 1s clear that at level of =rSIFN-co > 4
5 nanogramg per milliliter (ng/ml), the level of
Iuciferase activities are obviously lower than in
PBS and Medium controls. A clear inverse dose-

dependent response has been shown.

10 Table 4
Comparison of Inhibition of Wild-Type HIV and Drug

Registant HIV by rSIFN-co

Concentration Luciferase Assay
of rSIFN—co Wild-Type HIV Drug Resistant HIV
Medium 13500+2000 1800042000
1 ug/ml 30004200 2800+800
500 ng/ml 3000+600 2800+900
250 ng/ml 3400+400 4000+600
125 ng/ml 4300+200 41.00+600
62.5 ng/ml 4300+400 4100+1000
31 ng/ml 5000+800 5100+800
15 ng/ml 7200+400 5000+1500
7.5 ng/ml 70004800 7700+1300
4 ng/ml 9000+2000 890042000
PBS 1300043000 1510042300
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PBS 13000+3000 15100+2300 WO 2006/ 134497PCT/ | B2006/ 002340 Medi um
16000+3600 19000+2500 4Conclusion: rSIFN-co is effective against

both: W dgdyng iy and Drug Resistant H V. SEXAMPLE 3Péﬂ mdﬁ%hg@nza
Ef fects of Reconbi nant Super-conpound interferon (rSIPN-c

Material s-101. 1. 10-day nbrane rnllc 1 7
SI FN-co |provivdaduhy Sichuan Bs@irchkoel ogy ﬁesearcmgngbol. 3.
I nfl uenzja_virus provided by Ml ecul ar Bi ol dgy Degart nent of lnstjtute

of m crobiology and 15epi deni ol ogy, Acadeny of Mlitary Medical
Sci ence. 4 Conclusion: xrSIFN-co is effective against both:

Wild-Type HIV and Drug Resistant HIV,

5 EXAMPLE 3
Anti-Influenza Effects of Recombinant Super-compound
interferon (rSIFN-co).
1. Materialg
10 1.1. 10-day old chick embryonic membrane cells
1.2. SIFN-co provided by Sichuan Biotechunology
Research Center
1.3. Influenza virus provided by Molecular Biolegy
Department of TInstitute of microbiology and
15 epidemiology, Academy of Military Medical Science.
DMEM, Gibco
Newborn Calf Serum
S6-well plate, NUNC
C0O, incubator

20 Laminar Flow Hood

ACo T+ o TS I + A T 41 B

Inverted Microscope

S S S T =T S

.10. OCthers

2. Method
25 2.1 10-day old chick embryonic wmembrane ¢ell in
exponential (log) phase were obktalned, digested
with 0.25 % pancreatin, stained with Trypan blue
stain to determine cell number and diluted with
DMEM to concentration of 2.0x10° cells per
30 milliliter (cell/ml).

2.2 Each well of 96-well plate was filled with 100 ul

{microliters) of 293-CD4-CCR5- DMEM suspension

gsolution. The plate was placed Iinto carbon
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1.4. DMEM G bco 1.5. Newborn Calf Serum 1.6.96-well plate, NUNC 1.7.
CX2 incubator 201.8. Lam nar Flow Hood 1.9. Inverted M croscope 1.10.

Gt hers 2. ¢hdpd. 1 10-day ol d chick embryoni c menmbrafempssibhodsh
exponenti a:mi({a’ggi phase were obtai ned, digested with 0.25 pancreatl n,

ained with Trypan Jl t r e era d diluted
\?\ntth DVEM t 0 co%gentiig#?g% gllflaﬂg%% %Oégcsg?l @%%8?83@#‘%1 N |rt'1 § next
(cell/m). 2.2 Each 4 Fedls aBranekd plrerelagsriilled with 100 pl
(mcroliters) of 293-CD4- CCR5- DMEM suspension sol ution. The plate
was placed int o carbon WO 2006/ 134497PCT/ |1 B2006/ 002340 di oxi de
i ncubat or at 372 dbgr¥ésTCel SPRRTNA B nexFalay cehdeedyr ewt00 a nl

nmonol ayer. 2.3 After(&uagéngg@rg)wa%lferrgyggegé;@ C‘%(cghg% ﬁgj%rs}fzfof
different concentrations of rSIFN-co were added to eac

control wells: No rSPPRFCE® wi§*adaeded0504 Srre predile iR prassedlint o
carbon di oxi de i ncubelds: ato F&rdRgEeassCehgéaus for approximtely 18
to 20 hours.

10 2.

1

The plate was placed into carbon dioxide
incubator at 37 degrees Celsius for approximately
18 to 20 hours.

2.5 Experimental wells: Different concentrations of

15 the Influenza virus were placed into each well at
100 microliters (pl) per well,

Control wells: No Influenza wvirus was added,

only 100pl (microliters) of DMEM per well.

20 2.6 The plate was placed intoc carbon dioxide
incubator at 37 degrees Celsius for approximately

24 hours.

2.7 Cells were cobserved under inverted microzscope.

25 3. Resulis
3.1 Under inverted microscope, the cells in the

control well with Influenza wvirus added and

without interferon had obvious CPE, such as
rounding of cells, cell necroses, decrease 1in
30 reflective light and sloughing off.

3.2 Cells from the experimental wells containing

rSIFN-co at concentration > 10 nanogram per
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2.5 Experinmental wells: Different concentrations of 15the Influenza
virus were placed into each well at 100 mcroliters (pl) per well.

Contr ol ; v4-nfluenza virus was added, only 100l ] lb3:85 S)
of DVEM ﬂbaglﬁlﬁg442782. 6 The plate was placed into car bgélml g%/oge b

i ncubator at 37 g%ﬁre,es Cel sius, for approximately 24 hours, 2.7 Cells
were observed undBrliAvEFt ed M@ oscope. 283, CiRs AT IOFPRHRSY

inverted m croscofgpat-BBl€ald siolthal hesicent s&d mefukevad h | nf I uenza
virus added and w thout interferon had obvious CPE, such as rounding
of cells, cell necroses, decrease in 30reflective light and sl oughing
of f. 3.2 Cell s if.ponCbhereX peflilrent dloune fhslworsaivhirng adblcddNaed at

concentration > g pdliliter (n had no CPE and
nor pﬁol ogy comaﬁb@ga?o{rﬁgﬁﬁﬁogg%i .nogega‘ﬁ( guyrerb)lj%f

3.3 Cont rol Cyedlusiant hout |nfluenza virus added and 5wit hout
interferon di d.nop,bave 9% CRE 104 LoRGLUR 19&5 Ahi LONGERLT %g?ﬁ? 10

nanogramper milliliter (ng/nm) rSIFN-Co Is fective again
| nfl uenza vir GSIFNOERXARPEEEgctive against Influenza virus.

10 EZAMPLE 4

Clinical Obgervation of a Lung Cancer Subject

A subject was admitted on October 7, 2005 for non small cell
lung cancer., After a month of Chemotherapy treatment, no
lmprovement was observed in the imaging examinations on
15 Cctober 22, 2005 and October 25, 2005. No progress was seen
in the examination on January 4, 2006 as well. The subject
was treated with super-compound interferons for one month.
The regimen is as follows: The subject was given injections
every other day. The first time, the subject was given a
20 dogage of 9 micrograms. In all subsequent injections, the
dosage was doubled to 18 micrograms. aAn examination on

February 23, 2006 showed rapid improvement.
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Clinical Observation of a Lung Cancer Subject A subject was admtted
on Cctober 7, 2005 for non small cell lung cancer. After a nonth of
Chenot herapy treatnent, no inprovenent was observed in the inmaging
exam nations on 15 Cctober 22, 2005 and Cctober 25, 2005. No

progress was seen in the exam nation on January 4, 2005 as well. The
subj ect was treated W th super-conpound interferons for one nonth.
The regi Q%IS a Iloms_ The subj ect was given injections every

ot her '@E ﬁﬁ; t he subj ect was given a 20 dosage of 9

nicrograns In aII subsequent injections, the dosage was doubled to

18 m crogragse AfF exam-Babhein Hi: Fabikaryrdd, 2006 showednhRiture of
i nprovenent. What is clainmed is: 1. Use of a reconbinant interferon

for the nanﬂ?ﬁé?é%énbf feedi ééﬁ@ﬁ%ngoﬁit?%%ﬁl—n&lée@ﬁ?aJC%ﬂ%ﬁ§bs@¥céﬂ@ﬁ%@
by hunan 'mﬂﬁgﬂ%&bﬂ@{‘ﬁ%y' S sEDOkA, M T Ys ,Qr '&'qﬁﬂée}{ka%lm,

wherein the interferon has the anmno acid séquehnce shown i'n Fi gur
and i s encodéedrbynt hbenuokeoféde: segziente shown daldi spaeerke Zhdﬁmeln

use of clal myl, wheelnt e LALERLETRD Ls.f ohcadniniotiation oraldy, o
via vein injedtion, AuSclrd rnjection’ peritoneal njet

subcut aneousignjpection, nasal or nucosal adm ni stration, or by

i nhal ation. 3. The use of claim1, wherein the interferon IS
associated with an agent capable of affecting the half-life or
delivery of the interferon. 4. The use of claim3, wherein the agent

i s polyethyl ene glycol (PEG. 5. The use of claimi1, wherein the
interferon EaR bESGse®fat Waddse bf HBEF®W astaenand§eakerper is for

mililiter ‘é’@ﬁﬂn&lé]@ré(’c{@ila gdisease ¥ 5, carsed; By hurman i pyanodef, L &noy,
virus. 6. The use of claim1l, erein the interferon can be used at a

dose of as P@ﬁﬁé@ni®lnahpg¢@htomer silp ¢y tdnequssheim e iwiny al ndisgdase@r
i's caused b%uhgggyegéﬂiHigfgétion, or by inhalation.

3. The use of claim 1, wherein the interferon 1is associated
with an agent capable of affecting the half-life or

deilivery of the interferon.

4. The use of claim 3, wherein the agent is pelyethylene glycol
(PEG) .

5. The use of c¢laim 1, wherein the interferon can be used at a
dose of as low as 4 nanograms per milliliter when the viral

disease is caused by human immunodeficiency virus.
6. The use of claim 1, wherein the interferon can be used at a

dose of as low as 10 nanograms per milliliter when the

viral disease is caused by influenza virus.
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