USES OF RECOVBI NANT SUPER- COVPOUND | NTERFERONS The application is a
Continuation- In-part App'l of U S Serial No. 60/659,925, filed March 9 ,
2005; t hewoantsess®7of whi ch are hereby incorporated i n theiB2eabI28€t i es by
reference into this application. Throughout this application, various

blicati 1 i ons in their
Pt roti oo ar e oS, e REROun bt S0 cBlu b CHRASBO ™D Ot on 1

order to nore fully describe the state of the art to which this invention
pertains Ighe HE_ | NVENTI This invention is related to ield of
bioenginegP?ng. éggg; EEaFF5 FhisoPnV@ﬁi?ﬁﬁ'rglg?Es {&%a e8%nﬁ?ﬁ%nt

super conp8endal nfer f & 4 A, 1985FNLddrdoMairts equloab enthev ¢dntoherged spati al
configurat | hj j y and | ow side effects. Therefore, high dose of
rSIEN co %%§Q%e %ggdéﬁ%%ﬁgpiﬁVEﬁF?gﬁaaFgo %3Ia€%§l¥o P oEESE t &¥pr oduce
sai d superebapensa intoechésoappt StdFNagn) or a pharmaceuti cal conposition
conprising said super- conpound interferon (rSIFN-co) or its equivalent,
and uses of said interferon or conposition for anti-viral and anti-tunor

t herapy. BACKGRGIND CEhiHE bDNMENTA OO, FN-Ccavidues a e idattdicher omuel ecul e
construct 1.t h the t-popular conservative.,am np,acid fou i,n natural
human IFhngg%%<v%gs Eggﬁégagﬁ%%icogngﬁﬁgg?iﬁﬁmiéFﬁgh%?SUﬁF?egz dt es

Pat er®t Nosntideitilfs 628e ahdrdbB9inddiphane=dlebyr idegdrehcel ENteoon-Hiad been

proven toaBSbeggfg%ilns a EEUE%Iﬁg%e fully describe the state of the

art to which this invention pertains.

FIELD OF THE INVENTION

15 This invention is related to a field of bioengineering.
Specifically this invention relates to a recombinant super-
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 also relates to a process to produce said super-
compound interferon (rSIFN-co) or a pharmaceutical
composition comprising said super-compound interferon
(rSIFN-co) or its equivalent, and uses of said interferon or

composition for anti-viral and anti-tumor therapy.

25
BACKGROUND OF THE INVENTION
IFN-con is a new interferon molecule constructed with the
most popular conservative amino acid found in natural human
30 IFN-a 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,



activity and virus- and tunor- inhibition and natural killer cell activity.
United States Patent No. 5,372,808 by Angen, |l nc. addresses treatnent

| nf er gen Wonvevi3es9on al facon-1) . Chi nese Patent No. 97P@388B0&0dxg40Angen,
Inc. addresses retreatnment of Infergen (interferon alfacon-1) on hepatitis
C. Chin Pat, 9 b hen engi neering Ltd.
addressegﬁjr%eco ?%39%) %unan%(%gﬁggns%%?&rémgg?%%gfer r?eal% g gf hepatitis
B and hegdtiness @ateﬁheNUnl t9§d9$5a6e8 Pyodmgad, DlIng Adatnesseat ren ( FDA)
aut hori z p uce I e nt eron facon-1 Wlth E. Coll.
for cli n%%&ﬁ”ﬂ% at| &g eat rren g?lﬁ(lt) e%iraffn 1?9 %ﬁgﬁgf’ﬁ‘?s B patients
can be |dm1m1e{seedParwtmt dﬁbectS&ﬂg@&B&‘sA@ alogl tEﬁnenlziBeAg J:ld%ﬁskemgs Bbowonl y used

|nC|n|cstotreat h titi | FN- a b| dsspef|C|aI cel | nenbrane

r ece%ot or s 9 RUS i nRi bi ??ng ressdeﬁQNAr ac?lgel “88Fd) “GUpFIEati on and
i nduci ng :smleefemyﬂ@st:t@tmea\telﬁbrdhepam::aus)rB ehdt hepat Tiiss in
hepatitis-infected cells. Al I'FNs can inhibit DNA dupI i cation of vi ruses,

but they.gcann i_nhi % he e_and s_antigen e e35| An ougﬁ]ég
at ypi cal T%lneu?r%lﬁltgg e%re %0%5 se@erlgr%ut THESPS] F%Fb?’g} ome (SARS)
and fi r stauttent zédedmgan GirangdodgcBr a\mfmrgenmm,rfbamns pﬂeadohelﬁever al
coun ries,. ,Gases wer e det Crté%%é:' glo ﬁ é} I et nam
and na&va ?rom %robruary an lq—‘J‘fhe FFEIm ? atl on
(WHO issufedoa7gl obal alert for the illness. In md-Mrch 2003 SARS was
docunented in health care workers and househol d nenbers who had cared for
patlentSHepatitis B patients can be identified when detecting HBsAg
and the HBeAg. IFN-o i1s commonly used in c¢linics to treat
15 hepatitis  B. IFN-« binds superficial cell membrane
receptors, thus inhibiting DNA and RNA (ribonucleic acid)
duplication and inducing some enzymes to prevent duplication
of the wvirus in hepatitis-infected cells. All IFNs can
inhibit DNA duplication of viruses, but they cannot inhibit

20 the e and s 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 1in patients in Hong Kong,
Vietnam, and Canada from February and March 2003. The World
Health Organization (WHO) issued a global 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 omne health care worker from Guangdong
Province who visited Hong Kong, where he was hospitalized
with pneumonia and died. By late April 2003, thousands of
35 SARS cases and hundreds of SARS-related deaths from over 25



with severe respiratory illness in the Far East. Many of these cases could
be traced through multiple chains of transm ssion to one health care worker
from Guarwoang/Bswvi nce who visited Hong Kong, where hepraagBtoepi2Bal i zed
wi th pneunonia and died. By late April 2003, thousands of SARS cases and

hundr eds -r d t om qQve trie the_world

wer e repoérgt egéggsvﬁg.o%st&o {) ]éis({e Vé%s%sq"ﬁgégl%?%@dtf) hr L*@(Sptosﬁ#e to SARS
pati ent s tiheskowrssies dooruhesl tthroagk safpbisngs .toTheARd nyzetﬁemﬂ; piwvi des a
met hod t d{g e AR sclosure describes reconbi nant
super - cglr?gloun {intggr %%%ﬂ(%%ﬁ-e’?t)mgs %l Jtnveﬁlrt&(?ﬂlcé’r?ﬁég§%n% and uses
t her eof . "R&hEdchb aprgventhearsioer treanpsARfl i nterferon discl osed herein is
capabl e of inhibiting, preventing and/or treating the hepatitis viruses,
SARS virus, or virus -induced upper respiratory di seases, the Influenza
virus, fdihi@xamjtiecm&ﬂaml nfdemnzdesi r useaombiErolta viduger- cbiﬂp@dtﬁiﬂti on,

r Sl FN— Co i i ent i ti vi ral eases and
tunors wit eﬁgéggéi XESE?I# ?)s %é%%ﬁiggged&fééucf tr}geavsél eab?ré&lﬁ?%?ferons
SUMVARY OReTEEEL I NVERFTONTdHESLyi, nvenhion pupar{t&m;a)umcorrﬁnnaﬂfeﬁcbtper -

conmpound SIFN ¢ d its vaJ ent with hanged ati al
confi gur gt %%%Egﬁéoﬁe%h ciz}:(’: e it rlleof/)vtfsfL Rt 8tt's PHATER FB?e ‘Fj‘g]ﬁ dose of
r SI EN- co treptheg usled hé‘pn@u:rwewmmasprswslemm,emf 84 3uen i Afisdadn

conpri si e 1 Si th e ich cades faqr the superconpound
i nt erferoq1 ptgrQ F%gﬁle“g%?%péﬁse“%ﬁu sglhgvgrrl\ ﬂgr{l‘zﬁ sotusr Zor' example
Avian Influenza virus and Ebola virus.

In addition, =xSIFN-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 (rSIFN-co) 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 equivalent. 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



provides a host cell conprising the vector conprising the gene which codes
for the reconbi nant super- conpound interferon (rSIFN-co) or its

equi val enwo 28sid44v0st cel | may be eukaryotic or prokaryeCrapweoizias E .
Coli. This invention provides a nethod for inhibiting, preventing or

treating vimbak dhseases;jebf EohplNdi R tidd Qkbi-eali pgt Hﬂgféuw?ﬁt subj ect
conprising adm nistering to the subject an effective anmount 0 the super-
conpound FntEEPEFSHE oFTPYRE Qi VaE epitper -RwoLRdeAntenfprovi desitéie
above- desgfiibgden®t hod wherein super- conpound interferon is administered
orally, via vein injection, muscle injection, peritoneal injection,
subcut aneous i njection, nasal or nucosal adm nistration, or by inhalation

via A respikationenthbs bRveAELON cRLOVGS -hDe-PRINOd, Lo, PY eyRDL. Of treat
h h

viral diseases wherein the viral diseases is hepatitis A, hepatTtis B

hepat i ti $YRSE~BRPRAMAY pER- it srepatie i adminifsseriednusfl Ivi,r usies cairsed by

Epstei n- Bagec¥isns, Hugmars munedeficigncy ggyé?x(%lv) 1i§§8é€ié’r&,r“3’

Severe Acute Respiratory Syndrome Virus (SARS), Influenza vIrus, _

Cyt omegaFUPFRERREHE ply) aqtipiex nriseds ©F, mycosehepdnypist vdtiwer,pesr vi r uses,

papovavi pkUsgeBal RNOH kMSes, rBEEPFNAY Fuses, adenoviruses, rhinoviruses,
human T-cell | eukem a viruses , or human T-cell |eukem a viruses II, or

hunh T-cell leukemia virus 111 . This invention provides the nethod to

prevent @hibkreateic pHoveasestuber 'ﬂb&'¥%\6ﬂé@£n9i8§a§§éa€féﬁéé man

| mmunodeficiency Virus (HV) and Ebola virus". '
diseases wherein the wviral diseases is hepatitis &,
hepatitis B, hepatitis C, other types of hepatitig,
infections of viruses caused by Epstein-Barr virus, Human

15 Immunodeficiency Virus (HIV), Ebola virus, Severe Acute

Respiratory Syndrome Virus (SARS) , Influenza virus,
Cytomegalovirus, herpes simplex viruses, or other types of
herpes wviruses, papovaviruses, poxviruses, pilcornaviruses,
adenoviruses, rhinoviruses, human T-cell leukemia viruses I,

20 or human T-cell leukemia viruses IT, or human T-cell

leukemia virus III

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

25 Immunodeficiency Virus (HIV) and Ebola virus.

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

30
This invention provides a method to prevent or treat upper

respiratory infection diseases.

This invention provides a method to prevent or treat tumors



This invention provides a nethod for anti -hepatitis activities. It can

i nhi bit HBV-DNA replication, HBsAg and HBeAg production. This invention
provi des woOrmadnsdioro prevent or treat upper respiratoryPCnfiBmins/o0e3€dl seases.
This invention provides a nethod to prevent or treat tunorsor cancers
wherein the Lumor s sklly.capger . basal; cell;carcinomm and al i gnant

mel anoma, “renal Cell carcinoma, liver cancer, thyrord’ cancer,

r hi nophacyrgéabmzarmet , medhipdaciar owelememapr ostrd e carlder castonaad/ abdom nal
cancer, esophageal ganeer.orectal.sancel. pancrealie cancel, breast cancer,
ovarian cancer . -and Supertiici al - Bradder Cancer ; enmangi ofg, ' epi der noi d
car ci nomearcéngngal ganrcertenonsamtdr, celskohaoly/dahmdmalsmtdéacet] | ung
cancer, qglio | eucocyt hemi a, _acut ucocyt hem. nd chronj

eucoeyt RERPARORRE G Ty D EE) Lo eth vy SaPT bukBiract

| ynphaderanmer, nubtampilae ngehoen, poid/cyipentacial a bleaddéaposahsesar cona.

This i nv%nti on.grovi des.éi net.hod faor .lqreventi ng..or treati ng vi rus-induced
. cmangi %a, epidermoi carci om%, .ce 1ca§ cange .., LOIi- )
di seases 1T'h a”subject “conmpriSirng admnist'ering to the subject an effective

anount obmagtenblhanturgupennoappurshnalit-erflér ohuny aaneret | ogaiomgui val ent

ther eof .  THeoSYPELy LOMPOUng, i Dt er F eLon, (rSIEN-CO) My, be adgipi st er ed
orally, vira vern inJjection, nuscle infection, peritoneal injection,

subtut anéeusotpiketion, dasalicar myedsaytiadm Isuwkdemati, onhabry bycehhal ati on

via a respirtator. Jhis inhvention ovi des net hod-faor inhibiting the
causat i va HEENt b VT T Rlaced ar CEas el Skdiyr peig T Ve,
or Kaposi’s sarcoma.

This invention provides a method for preventing or treating
15 virug-induced diseases in a subject comprising administering
to the subject an effective amount of recombinant super-

compound interferon or a functional equivalent thereof.

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

administration, or by inhalation via a respirator.

Thig invention provides a method for inhibiting the
25 caugative agent of virus-induced diseases, comprising
contacting the causative agent with an effective amount of

super-compound interferon or its equivalent.

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

This contact could be direct or indirect.

This invention provides a composition comprising an



contacting the causative agent with an effective anount of super- conpound
interferon or its equivalent. This invention also provides a nethod for
i nhi bi ti nryowensausiasduced di seases, conprising contacti ngpram/Bioeot23¥e anount
of the super- compound interferon with said virus or cells. This contact

coul d be BLeELy Ol ah O 65 -LnitipcdV BBk A ! U158, B,CORASI LT OF
conprising aneffective anount of the super- conpound interfréron capabl e of
i nhi bi ti Aghipieient i myeyentieat png tricpusngi nloved idiseadesisaades, suitabl e

carrier. JJRi § EHY@%%iﬁquEQEkdes a pharmaceutical conposition conprising an
ef fective anount of the reconbi nant superconpound interferon capabl e of

inhibiting, preventing or treating virus -induced diseases in a subject,

and a ph%ﬁgce%ﬂﬁéi%nacgfpéﬂtﬁe% caL! | Poarflba LINeN! | A, BLOVLAGS a et hod
for preventing or treating tunbrs in a subject conprising admArstering to
t he subj eempanséhd e vef deaiunte ofmewtonbEnadiite supermb genEousdpert er f er on

or a funchi88aha Souladtlehbal Neleah, TOES LMeNLLAD Provl s, g method for
i nhi biting tunors, conprising Contacting the causative agent Wi th an
ef fecti vérapbing ofizupeirndumarpouticsasesr f dmon =or $ulsjeequi vadrent .a Thi s

| nvent | o, al-0.p vl g, AJRLROM £ 0g, NI ting tumors, compri si ng
contacting an effective anpunt o% t he 'super conpound interferon with said
virds or cells. This contact could be direct or indirect . This invention

provi des TRiEoApYSRELOR BBHAPHISH Ry athelf dor \mreawplhng 0bTt heeatiey -
conpound tppbetf erog GRRJRLE Bbmprising administering to the subject
an effective amount of recombinant super-compound interferon
or a functional eguivalent thereof.
15
This invention provides a method for inhibiting tumors,
comprising contacting the causative agent with an effective

amount of super-compound interferon or its equivalent.

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



i nhi biting, preventing or treating tunors, and a suitable carrier. This

i nvention provides a pharnaceutical conposition conprising an effective
anount ofwoOheowBedrbi nant super conpound i nt erferon capalplce/Bioos/ndmm ti ng,
preventing or treating tunors in a subject, and a pharmaceutically

accept ablfuGah kbepr DE FbtfdN %S%P}Eg}kgl THE FIGURES Figure 1 . rSIFN-co

cDNA sequence designed according to i . codon usage and deduced
rSIFN-co am no acid sequence Figures 2A-B. Sequences of another super-

d jnterf i G.aph_of 1nhibiti f Wld-Type HV b
I PN co TR EXCETS BR o P aE By oL R 1 % B 1Sl N o

as X axi sColA .ckedoni nways erdbsiedudepensierN - deapdnseabas veprmaown. Figure
4 . ?aph of Inhibition of Drug Resistant H V by rSIFN-co using EXCEL and
Luciferase as Y axis and concentration of rSIFN-co as X axis. A clear

i nverse dtigedtepennleB! Segpenseshas béen showtheki gur esdper-lcShbbhe®

I nhi bitiantof fI nfluenza Virus: on the left, the control well is shown with
| nfl uenza T uS 8dded and without interferon, the cells had obvious CPE,
such as rounding of cells, cell necroses, decrease in reflective Iight and

sl oughi ng,.of f . he .ri ght, .t.he, exper] tal wel]s is shown containing

| nf uenz%1 iurrﬁs?gné FR #%l%lh 1563’5&% ;@Iqidgﬁy?ﬁ AR og¥ e e SR 1 1iliter
(nghted )  hed rao rEXiTELo gyh & anpat Bddaeiet oy maki€ebhs. BEhARLER DESCRVPTI ON OF
THE INVE@EI@N-CO as X axis. A clear inverse dose-dependent response

has been shown.

Figure 4. Graph of Inhibition of Drug Resistant HIV by
15 rSIFN-co using EXCEL and Luciferase as Y axis and
concentration of rSIFN-co as X 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 is shown with Influenza virus added
and without interferon, the cells had obvious CPE, such as
rounding of «cells, cell necroses, decrease 1in 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 to normal cells.



Reconbi nant Super- conpound Interferon (rSIFN-co) This invention provides a
reconbi nant super- conpound interferon (rSIFN-co) or an equival ent thereof
wi t h chargedoepdsdsal configuration. This invention revea&C3/Bhms/o@sat ei ns
with the sane prinmary sequence m ght have different biological activities.
A's illupkratesp i PeddNIPT@BRI bP ke MnRAfieNS W th identical amno acid
sequences nmay have different activities. The efficacy of these proteins my
sonetines be inmproved and, sonetines, proteins with changed spati al

conf i gur BEEBHRLRANY SupersroRporRd Hiptenferpai (£9DM%-cBublication No. WO
2005/ 02177 A2 ; Int'l App'l No. PCT/US2004/028068) provides a set of

met hods for nodul ating protein spatial configuration. A s defined herein,
equival eRAfdsar ellivsTEdAlRes BIFIVERSSr e &i nitkapmbindninct issRerocomeowshpound

i nterferonceffe R VALRA-QULE BR aqdeleilon, (SLsts tlipN., Al d£Pl acenent
mut ant of the original sequence. Alternatively, It is also tlﬁe {Ttention of
this i nvEREF&H! t el afilpfies BRhishinverioidn maneadgpehat conploeit

interfergnchr SLEN cq), i gs~eoukd he a. p : pe %j a smal |
chemi cal entity. The ?gql(\)/r%rbi naﬁf su.ng- (georrperg%% inlgée)\%%/erg# ereﬁqﬁl\l- co) _
descri belBinéret#rd mIidesibat | Leonctl Yviswicebedt dni bhesf epphiegtinn,Y or w. In
an gnbodhpeptind t J4isH FNgehds L FN r Qlher : anot her

enbodi me%'g , tlhré reclorrbi _na_r(?t éﬁper-;%%ln%ouan&}&?ntsg}j%gﬁéﬁs(r I\l-r}%:aaﬁe di scl osed
has hi gh8tf&erertacycehaitigs.b, Yhey effacsonbifiatihemet eraefinandnags conpar ed

to the gometimes be improved and, sometimes, proteins with changed

spatial configuration would reveal new function. Wei (2005;
Publication No. WO 2005/02177 A2; Int’l App’l No.
15 PCT/US2004/028068) provides 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. Alternatively, it is also
the intention 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 (rSIFN-co)
described herein includes but is not limited to interferon
o, B, Y or o. In an embodiment, it is IFN-la, IFN-2B or
other mutants.

30

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



interferons disclosed in United States Patent Nos . 4,695, 623and 4, 897, 471.
Thi s reconbi nant super- conpound interferon (rSIPN-co) is believed to have
uni que sewondevn4er tertiary structure, wherein the 3-diPcEnBoosred23aghange i s
the result of changes in its production process. Wi (2 004; US

2004/ 0202641 Aot 51 Serhdl NacokBi659, 3@%%;&'—58@8&:?@ q«;ﬁag@g on
an I N

reconbi nant _super- conpound. The reconbin super- conpoun erferon

(1 S| FN- cdFSdEYEFPhed S haret ¢V ethst e ghaveal Wkiquge tspcendharger ( Spredsuy ti ng from
the changesuetubts PROSUGE R BLAGRSSs:i Ve e ELf egLs egpnbi nant
super- conpound interferon (rSIFN qo)s?)ossescsesfgl%o%esr ‘Eg%dg gﬁ’%cﬁg when
conpar ed “RPPAESSt hel? | ntiéff erwimsluctinase PRREsssi deWet f ecte904l:| oS or  hi gher

dosages ©@ohgopseel PNapatiyest Sséﬂa{le%.o‘cldﬂsts%r,g%%gn %S%E@Q%fbeérhes.e

| ower side effects open the possibility of using r | BNCCo Tor préventi on
and/ or t FEAENEREOBPItAHeSUBESeag®ROURECOr di ngly, this invention provides

t he reconbi nant super- conpound interferon (rSIFN-co) with | ess side
effects when admi nistered to a subject. This invention provides reconbi nant
super- coRfoundSrAtRitdon (FUBEENCEBYovRd h |Eerfiegenef f de8EFMiscalonpared t o

al | curreakbyigy@i habkeni Rher feLens) Pkggkayénkhgﬂg&%} h?éflﬁi%\.’ﬂ es a

met hod for treating or preventing vira I seases or “tunors bj ect
conpti si AgORAFRPi ATy Afo iERepEBiTdioraprettest i ve anount of the rSIFN-co
with less side effects as conpared to all currently available interferons.

Therefore, high dose of rSIFN-co may
Lower Side Effects

The recombinant super-compound interferon (rSIFN-co)
15 possesses lower side effects when compared with other
interferons. These lower side effects allow for higher
dosages to be wused on patients in need of interferon
treatments. These lower side effects open the possibility of
using 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 is in nanogram level.



be used. In an enbodi nent, the effective anount of reconbi nant super-
conpound interferon is in nanogram | evel . Process to Produce rSIFN-co
Artifici avoGeow13d4497s i nvention al so provides artificial pgenB2oesoeding for

t he super- conpound interferon or its equivalent. It is within the ordinary
skill to design an artificial gene. Many nethods for generating nucl eotide
sequence and ot her nol ecul ar bi ol ogy techni qgues have been descri bed

previ ous/BFOC88E £ Pradugs #SIFN¥seph Sanbrook and David W. Russell,

Mol ecul ar C oning: A |aboratory Manual, Decenber 2000, published by Col d
Spring Harbor Laboratory Press . The reconbi nant super- conpound interferon
(r S| FN- cBFEAEYcir L F9Re produced with its gene as artificially synthesized
CcDNAs Wi t Irhad] ust/ert ~af d1t SSEAE f . ild- ty .cording to codon
preference of E. Coll. dEleE%e.nsi ver&%i%sc%%gfgﬁgg?n sg%n(f c%r?ooﬁ&ﬁlgag%emg

(pref er etE8) $HBPMHEMBEHAC ninfesfeparemr Nots4 e8G521628.. S@e eigy. col um
6, li n_ewé%hincq,lﬂérmo;dinaltffe s8211VeLt O&egﬂzﬁ Lpvenilon prqvi deer§e a vector
conprising the gene which codes %or t he super- conpoun iMterferon or its
equi val ey THIEShPAGefiqongpreratdey analeotédsi aremyesicemasnhpotisimg t he
vect or cegpLLsi MG d ound interferon or
its equival ent .a{]l'?'h%ﬂglecﬁ%}s]q;i ncl ggg,ggbﬁ%v%%eéﬁg?ﬁ%géégngg?vﬁ?%%ﬁ’yoti c or
eukyt yot B&ecefds. eTRMBlENVefRIamh afawoprdyi ded aDdvost kel | Ressrrl,si ng t he

vector copRebsidy thR.HeRe W@icﬁa589§§04§” MJH%a&?COBQEQ%Qér 2000,

published by Cold Spring Harbor Laboratory Press.

The recombinant super-compound interferon (rSIFN-co) may also
15 be produced with its gene as artificially synthesized cDNA
with adjustment of its sequence from the wild-type according
to codon preference of E. Coli. Extensive discussion of

said codon usage (preference) may be found in U.S. Patent

No. 4,695,623. See e.g. column 6, line 41 - column 7, line
20 35.
Vector

This invention provides a vector comprising the gene which
codes for the super-compound interferon or its equivalent.

25 This invention provides an expression system comprising the
vector comprising the gene which codes for the super-
compound interferon or its equivalent. The cells include,
but are not limited to, prokaryotic or eukaryotic cells.
This invention also provides a host cell comprising the

30 vector comprising the gene which codes for the recombinant

super-compound interferon (rSIFN-co) or its equivalent.

This invention provides a method for producing a recombinant

super-compound interferon (rSIFN-co) with changed spatial
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super- conpound interferon (rSIFN-co) or its equivalent. This invention
provides a nmethod for producing a reconbi nant super- conpound interferon
(rSI FN- coyountdn3edvanged spati al configuration and enhancedTanoowde2alo _
activity conprising steps of : (a) Introducing nucleic acid nol ecul e which

codes f aforfaiglrbBienf e WnhBnpeef eidiad 16@doNgct OF i 8XPILRPL9R:1 L9 an
appropriate host,- and (b) Placing the introduced host in conditions
al | owi ng®EH5r 85si on of said interferon. This invention provides the nethod

for produgi ngneeeeadimantuSIHIRY -aGATRRMRGUL Bt Ghi 8R0BLAES! PAECQYiq further
conpri sing recover% of the expressed_interferon. Expression System The

above- descri BEGSFEToMhi Atk BEREFLrRBERARRE | Hiler BEPERSIHT AR c®) may b e

prosluced by appigbrf{dd CiRRACY a@¥Pr essi on system which uses a specia
pronoter, enhancer or_other regulatory elenent. In an enbodi nent the
promot er s Pﬁaﬁé?%léﬁmSaP&tFﬁ HEFBI d19ftombier CPPEl b bad lpwingt |inited

to PBAD heatxpheskidi QIR 9htBeBVYoret al induci bl e pronoters. Heat
shock pronoters are activated 3%_physical means, while other pronoters are

act i vat g5y IOKERTEAR RRIFSeS dheetghpre fPT@MIUEntacPerMing®TG i s added

to the Geides-tompslnyatfidi& oWNst(keamoee Orryreaved cba%)wgﬂg vate the
gene. Tetracyclin is used to induce pronoters or to regulate the strength

of hr ondtERPYETY RE T FXPEERFRE bRBETERRAYson. edu/ cour ses/ genoni cs
/[ met hod/ plasm d inducible. htm

Expression System
The above—describéd recombinant super-compound interferon
(r8IFN-co) may be produced by a high-efficiency expression
15 system which uses a special promoter, enhancer or other
regulatory element. In an embodiment the promoter is
inducible. Said inducible promoter includes but is not
limited to Ppap, heat shock promoters or heavy metal
inducible promoters. Heat shock promoters are activated by
20 physical means, while other promoters are activated by
chemical wmeans, for example IPTG or Tetracyclin. IPTG is
added to the cells to activate the downstream gene or
removed to inactivate the gene. Tetracyclin is wused to
induce promoters or to regulate the strength of promoters.

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

plasmid inducible.html.

In an embodiment the promoter is Peap. Since early nineties,
the properties of the mechanism of expression and repression
30 of Pmap by AraC have been studied extensively, and their
interactions have been dissected at the molecular level. See
Schleif, R. S. 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-



In an enbodi ment the pronoter is PBAD. Since early nineties, the properties
of the mechani sm of expression and repression of PBAD by AraC have been
studi ed ewDensi/Beddy, and their interactions have been dipeTaBrooco@B4a he

nol ecul ar level. See Schleif, R. S . 1992 DNA | ooping. Annu. Rev. Biochem
61:199- 223 . The AraC protein.s hot LLLve and ne ive.regul ator,
when préégatgmﬁtpﬁﬁmfngrbn%%:% ?Q%ﬁégfrﬁﬁgigggb%%%%$é§?%;h§§§%§n8FeF, when
absent, tdry transeitiept Bea @eouats, df. ¥ .vertyalow(iage) LeeBa@iznddy7:L . M. et
al . (1999), J, ., Bact, 11fz; 4121-41 Qnegggnggflggcypand mEghAnL smoof  PBAD
pronoter s wel'l” ‘’known by ot her of inary s PNl €d art? sBns and i 3

comer ciwdlly- kainl able. oSeer ordinary skilled artisans and is
htt9://vywu%gp@fga&gganOfﬁggptent/sfs/brochures/710 01619 pB Agegro.pdf The
contrer ci al y-avail bF &t nvi rogen expression kit includes pBAD—vectors

desi gnethittp pt/owivd é npi ecogen comt/cohtofit xfe Assianurkeey el g. 0 TS arBaBAD

pr onot er 'Qh;ia%ﬁ§ gene expression. It's both positively and negatively
regulatégibyf%ﬁ%—product of the araC gene, a transcriptional regulator that
forns a conplex with L-arabinose. In the absence of arabinose, the AraC

di mer cqptacts. the 02 d 1l _half sit of _the araBAD operon, formng a 210
bp DNA 10, RST RAL AR (7 SRS | ondl L SEPSALT orRey Sent S0k e

reqoi r edindliudsts, pPRAbi vErs®d’ ndedignadaCo Thevidet gineaickeasasrbhe 02 site
and binq§fth§ 12s§£$e’1%QEEQ i§h%dj§§¢££Dtorthgté% §jtgiaThis %egeases t he
DNA | oop and” &I T ows ?ranscrlption to %eglnp S&komid, ‘the c%ﬁb dct'Fvat or

pr ot ei n €xpARs sicAMP Icoapbekh by elist itve Ityh@nBNAegadi ¢ iynmtegtdsteidnidyng of AraC
to Il

aqgua product of the araC gene, a transcriptional regulator
that forms a complex with L-arabincse. In the absence of
15 arabinose, the AraC dimer contacts the 02 and Il half sites
of the araBAD operon, forming a 210 bp DNA loop. For maximum
transcriptional activation, two events are required: first,
Arabinose binds to AraC. The protein releases the 02 sgite

and binds the I2 gite, which is adjacent to the I1 site.

20 This releases the DNA loop and allows transcription to
begin. Second, the cAMP activator protein (CAP)-cAMP complex
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. As cAMP
levels are lowered, transcriptional activation is decreased.
Invitrogen’s pBAD vectors are specifically designed for

maximum expression and ease of use.

30 Nine pBAD vectors are currently available: pBAD102/D-TOPO®,
PBAD202/D-TOPO?, PBAD-TOPO?, PBAD/Thio-TOPO®, pBAD/His,
pBAD/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-



12 . Basal expression |evels can be repressed by introducing glucose to the
growm h nmedium d ucose acts by lowering cAWP levels, which in turn

decr easeswOheodismdrng of CAP. A s cAMP | evel s are | ower edT/IBzoa68@s40pt i onal
activation is decreased. Invitrogen' s pBAD vectors are specifically

desi gned feor @BR%tNYEREXBLTI0R é@ﬂt%%fofth'ésgraﬁlhﬁ% qiectors are
currently avail abl e: pBAD102/D- TOPO (r) , pBAD202/ D-TOPO (r) , pBAD-TOPO
(r) , pBADPThPBEI®Perd ryibosemappipding BALEMEOrHiBCT o8t DEST49, pBAD/ gl | |
and pBAD/ Thi otEan¥i i dhedralhanipg features in all pBAD vectors: 1 .
araBAD pronoter for dose- dependent regulation2 . araC gene for tight
control of 4t h&¥EP aBAFHOMRMIER Bermignrtiny ég9irBoserecebiivdiony site for

i ncseased tragshatépipefficiency 4 . rrriB transcription term nation region
for efficient transcript The inducible pronoters include but are not
limted to heat shock pronoters or heavy nmetal inducible pronmoters . This

i nventi ofhdr OYlED1R RIRERESrE Okn Pl QAU JRCONMY;RARL FURGL: compound
interferon (rSIFN-co) conprising introducing an artificial gene with

sel ect ed® PLOMSCEreneE Rep'yy Avtappibpusiele mysmotewkt uri ng sai d

i ntroduced host in an appropriate condition for the expression of said
conmpound interferon and harvesting the expressed conpound interferon. The
pr dfess TR cohprerel Akt rReviiggsof asupaiocessontfiorantrroduetiowonpdund

i nt er f er@dnb3nENtC BudrauhebmEdt ahi OP: & N (- SAN-RLhHT AL Rf-si0aLUST on

bodi es, denaturation and L
introducing an artificial gene with selected codon

preference into an appropriate host, culturing said
introduced host in an appropriate condition for the
15 expression of said compound interferon and harvesting the

expressed compound interferon.

The process may comprise extraction of super recombinant
super-compound interferon (rsSIFN-co) from fermentation
20 broth, collection of inclusion bodies, denaturation and

renaturation of the harvested protein.

The process may maintain the high efficacy even when the
recombinant super-compound interferon (rSIFN-co) is used
25 with an agent and in a particular concentration. The process
also comprises separation and purification of the
recombinant super-compound interferon (rSIFN-co) . The
process further comprises lyophilization of the purified
recombinant super-compound interferon (rSIFN-co) . The
30 process comprises production of liquid 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 fixed amino acid sequence, the IFN DNA was

-13-



[ [ intain the high
renaturation of the harvested protein. The process may main _
ef fi cacy even when the reconbi nant super- conpound interferon (rSIFN-co) is
used withwenoagsmszand in a particular concentration. TireTpBIOE8®3H SO
conprises separation and purification of the reconbi nant super- conpound

i e Yrfen d OCess FUrbher. CeBRbhSeSab¥oRRk! ization of the
|pm ie”g(rjnﬁeegﬂéﬁ% aﬁﬁcsou];p-gjrﬁ% (F:){)rrpound interferon r.SI.Fﬁl-bco) . € process
§he %ECEIFS% of1S qUifd i eSirdRldy r sdast . s URSIFN -conmpound

conprises pro _ ;
i nterferoPNA nBlENeIomled it OneeHgHH 8BpEesd RGO TR Nt o%u&?f'coagrrpouRd
interfergn ﬁDE\T | EN- c0), .was produced with reconbi nant techniques. " On the

conditi o of Ti xed AM e i lEIB e REe, aHe PFNLIRA wemresewimgned accor di ng

5 FIGald | afnsgage asthd han ithRcePLEN: 6o gene. Mes Ar LEficial ly
Fsy(rjltaggiféii. r.gl glz\ifog CBNA ags cl ogtned ilntpct.ﬁe hi g%:' expr essis_on vector o f
JE?. Colt HRIERR ?80%%%%1??( Hec hRrBRESIPERE #thiPgh BXpressi.on o f

rSIFN-co was gained b y using o f induce/activate-nmechanismo f L-arabinose

( , ustt ! . |
t i Sareriede witansetiapt icBrRof i R BARD B, ORRL 6lhg, CRIBAN §Hq W bhy usual
Ehgr ?nc)- induct.ion, H i nduction and | PTG i n?tg{tctl o'rlll systens o % genetlf:
engi neering. arabi n&%t*?%ucﬂfon/ MG higt | ofNgyBEeRitas semebadvaat ages: (1)

Corfion sirstuenonh b Eirea I QITDSAS dlGld Yol Y ieRLLRE . 2 (;JeLERLesSi on”
pattern._Pronoters then induc}gilgr downst r eam gene explrge55| on. Flzen%%_rature and
p H changdé &hd thgegaa}’?i onPEOPOYPTG dAmeStonct i Pate presbimgs directly. In

the syst@rargbsebssen’ hejiternl - abAMANQRTE NeLAN! Y Heact igvatgs, and represses
but aIs%é%%tg§%gggsggg_t%gﬂgg;;é&;;”;ﬁg ;Hpgiggge and the addition
of IPTG cannot activate promoters directly. In the system
15 disclosed herein, L-arabinose not only deactivates and
represses but also activates the transcription of Pgap
promoter which induces a high expression of rSIFN-co.
Therefore, the arabinose induction/activation system is a
more effective expression system. (2) The relationship
20 between Exogenous and L-arabinose dosage is linear. This
means the concentration of arabinose can be changed to
adjust the expression level of the exogenous gene.
Therefore, it 1is 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 rSIFN-co-
expressing E. Coli. engineering strain with an IL-arabinose
induction/activation system. The strain is cultivated and
fermented under suitable conditions to harvest the bacterial
bodies. Inclusion bodies are then purified after destroying

35 bacteria and washing repeatedly. The end result, mass of

-14-



pronot er which induces a high expression o f rSIFN-co. Therefore, the

ar abi nose induction/activation systemi s a nore effective expression
system (&P 200ve13uwati onshi p bet ween Exogenous and L- ar 2brnByesc/dasage i S
| inear. This neans the concentrati on o f ar abi nose can b e changed t o

adj ust the. ex sion_| o f.the erefore I i s
easi er hcé’ﬁﬁ%}’ tﬁgag ge(n%rb%l%?e l@% Fe%rsl? eveﬂG ErOt%}ﬁ‘ . by

ar abi no%xt htatmsb yn@éraﬁgmngartdanpefabmlimeam préhmaémte, Wdaaa;Sgahae@ct eristic
i s sign t he forymation inclusio 5 arabinose i
s T esourkiePlenaihat i S & SERC LB OF ne Lo pooir el &

di sadvarﬁeag@& ooff phh:éﬂ‘maﬁmerstesgmh Said | Ef[fif:’]’dn&oenbmdﬂrbnno‘creat es an
ef fective an t rSI FN— oexpressi J57.. .Col.i ngi neering strain
W U an T Re SR RIS ORFLCTT e T b 6y FEEHE BT | s oult vat ed

and fernent ed under Sui tabl e condi tions t o harvest the bacterial bodies.

I ncl usiqn bo then purified after destro cteria and washing

r epeat eﬂq@? gee 8 9@%0} TORUL BN YR afr?%?rgecroﬁ]fl gur ati on-
changed (£SiTFN-eo) poetesses ainttitival riallv ent ammamdndxoraca:hvmtgal andeat nent, was
gai ned fromdf enaturatio qu reng tératlon of |n% usi on. bodi es and a series
of puri fREHGTOR st &S But P RAE TR VSR 8flge??%c‘fr‘?ahem§| ol ogi cal
acto vi t wiofalt ke spaséd) echiindteny. ofheredover desersbedr remordisnant super -
conmpound interferon (rSIFN-co) possesses anti-viral or anti-tunor activity,

and; therefore, is useful in inhibiting, preventing and treating viral
di seasesyiddlhiDhiskaggs or treating tunors, or cancers. Viral Diseases

This invention provides a method for treating or preventing
viral diseases or  tumors in a subject comprising

15 administering to the subject an effective amount of the
recombinant 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, viral diseases include, but are not limited
to, hepatitis A, 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, plcornaviruses,
adenoviruses, rhinoviruses, human T-cell leukemia virus I,
human T-cell leukemia virus II, or human T-cell leukemia

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

In another embodiment, the wvirus ig Human Immunodeficiency

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

-15-



This invention provides a nethod for treating or preventing viral diseases
or tunors in a subject conprising adm nistering to the subject an effective
anount ofwoOheowBedrbi nant super- conpound interferon (r 8CENB200@Y02640 it S
equi val ent. Wei (2005; Int'l Publication No. WO 2005/034853 A2) provides a
met hod f qr, pr ti or_treati Y Acyt e Respirat or. ndrome in a
subj ect .F&,&lglg\ségg'he%ei %?Otvqe%alé}\g?%én%égi n%feud\é%r Ut “ar &%ﬂﬁ *Ffited to,
hepat it iag1dA theepafifiddtsvB ,anmepdt | tss &€& , lowvheas t ypesnaiodrepat peis,

i nfecti %[}s_l]ﬁ%li%gg by Epstein-Barr virus, Human | mmunodefi ci ency Virus
(H'V), ola virus, Severe Acute Respiratory Syndrome Virus (SARS) ,

I nfl uenza virus, Cytonegal ovirus, herpes sinplex viruses, other herpes

Vi ruses, Lruse pPAXxVi S pi.cor i ruses, .adenqyi ruses

r hi gr:ovi rﬁ?@%@?’\éﬁ\éﬁa%}%Tiy‘%eRFg?‘gﬁ elnqna é\ﬂ(&r)uésgaﬁ\é?tﬁﬁﬁaﬁ fT9 ge?‘}ésﬁguﬁ%ﬁi a virus
1, or Fhedg dfcHebatbukerd Jivupus [11. In an enbodi nent, the effective
anount is at nanogramlevel. In another enbodinent, the virus is Human

| mmunodeficiency Virus and the effective amount is as | ow as 4 nanograns
per m | | iThet er relpmaaoeher esdpdi-mempoutfie vinusrfescdmf | uetszanaad) t he
effectiw t 1.s as,lLo .10, nanogr er mlliliter._ lnhibition of DNA
Repl i catl?%%%gﬁg S%%er e? F%nvg(lﬂ?pa&fc aﬁégﬁggaanra]é; E@%ﬁ%tlo?n HS atIﬁ%Asq B*WWrus. The
re¢dnbi @eAgs ofeHepaoinpiourrd Vilmtier f eron (rSIFN-co) inhibits the DNA
duplication and secretion of HBsAg and HBeAg of Hepatitis B Virus

Severe Acute Respiratory Syndrome Virus (SARS)

This invention provides a method for preventing or treating
15 Severe Acute Respiratory Syndrome, or virus-induced upper

respiratory diseases, of a subject comprising administering

to the subject an effective amount of recombinant super-

compound interferon (rSIFN-co) or a functional equivalent

thereof. In an embodiment of the above method, 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 injection, subcutaneous injection, mnasal or
25 mucosal administration, or by inhalation via a spray or a
respirator. In an embodiment rSIFN-co is administered

subcutaneously or intramuscularly at a dose of higher than
or equal to 10 Million International Unit per square meter
of surface area. In another embodiment rSIFN-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-



Severe Acute Respiratory Syndronme Virus (SARS) This invention provides a
nmet hod for preventing or treating Severe Acute Respiratory Syndrone, or
virus -i msloced/uper respiratory di seases, of a subj ect PCONBLO06/DI2Z40

adm nistering to the subject an effective anount of reconbi nant

superco Nt on :[Mﬂ@{l equi val ent thereof. In
an enbog?%\;nt of '?ﬁé%z%bo)\c/éé%t‘#g%&tﬁel?nter era&%s a, b, g, wor a
conmbi nati on thereof. The reconbi nant super- conpound interferon (rSIFN-co)
may be agmni SLEFGH QA! oM@Vl UL OMkoaTUSGhe Jill g6t I o,
peritoneal 1njection, subcutaneous injection, nasal o<al

adm ni st¢aa4ﬂmveora®§/r1t nkegl aﬁe’\mrew@ma:e;pRaprra*ap:r}essVnarme, | pran

enmbqdi I is is qlsc t an r |ntrarmscularly at a
dose of |g Sgrl t u%%dor g‘g%f Pglsg) léItal(r\g Iﬁ?gg‘lﬁ% P onal " U € pefJ square
met er of cenrfcad@garbe. agﬁnan@itlrterarerﬂfd@lcrtrene aSbEN: cof i =@uiinbater ed
subcut angﬂ%al n Y, f. an or equal to 20
MI1lion rna'Eh SEaP %%ﬁ%eﬁﬂséﬁgtftgﬁng erorgflésgur%ace a?%ta In an

enbodi nent, the interferon is delivered by a spray device. In a specific
enbodi n%% hey d F e I n_pn t he enbodl ment s,
the inter er%n |ed%\gygglﬁd] i zeaz:C %‘ﬁg c:a%\?g% ?%na egl\Fl d%lg %A%I%t hdd T

i NHiobi t i wgrushe Beassa&oi- veRcaqenetofalSe(/ZaQCE?:)Acquaf@stmmaztaﬂmanwﬁjrama or

Vi Tus- | NGAA] UARSLL SRR TR L9CRTER. LOMRL! SlNg Captagting the agent

with an effective ano I nant super - nmpoun
(r SI FN- ceyndgromiet. Scéquegal es$953 twuvs sdeEacaxp:eels$ Mg tedmel cmusat i ge agent of
SARS I's & . (2003), The Genome Sequence of the SARS-Associated

Coronavirus. Science 1085853 www.sclencexpress.org.
15
This invention also provides a method for inhibiting Severe
Acute Respiratory Syndrome virus or Severe Acute Respiratory
Syndrome virus-infected cells, or virus-induced wuppexr
respiratory diseases, or cells infected with viruses capable
20 of inducing upper respiratory diseases, comprising
contacting an effective amount of the recombinant super-
compound interferon (rSIFN-co) with said wvirus or cell.

This contact could be direct or indirect.

25 This invention provides a 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
Syndrome virus-infected <cells, or virus-induced upper

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

carrier.

This invention provides a composition comprising an
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virus. See eg. Rota et al (2003), Characterization of a Novel Coronavirus
Associ ated with Severe Acute Respiratory Syndrone . Science 1085952 www

. SCi encexwoeas®/13a49g and Marra, et al . (2003), The CenomeTSBzoenea4of the
SARS- Associ at ed Coronavirus. Science 1085853 www. sci encexpress.org. This

vent | 00s A QW7 ALARE B2 TELDOG AL JBLY! RO SEXELS, Al g Beapl rat ory
Syndrone virus or Severe Acute Respiratory Syndrone Vi us-i nflecf)ed cells,
or Vi rusP¥eRrfedguppetreespny afovsralirsaise8espiraedty $nidomed wit h vi ruses
capabl e [ i u r irat.or L : ri si.ng.contacting an
effecti vgil_édrr%&lrl:ltﬁhggdt ﬁgﬁégcgé 1n%r$%r u%%?%%%%%’unﬁpirggt%ur &t 5naFEriS?FI\I- co)

wi th sai#itahis erreéer:. This contact could be direct or indirect. This

i nvention provides a conposition conprising an effective anount of the
reconbi nant super- conpound interferon (rSIFN-co) capable of inhibiting
Severe ABMt®e Résperbi@ty Byadides vir usplarmSeesrte cAtut ecdRgsysiitadar y

Syndr omec o sl et edseebl 8ye Obfinus denduged Alppap Lespl LataLy diseases,
or cells infected wth viruses capable of inducing upper resptpratory

di seasessoRRfyng duitezipsoral FPEFN- i scanakdist iafh prloviidésga Sevrpesi ti on
conpri siXg,aneffest-Lve n%m& uper ¢ o i nterf.eron capabl e of
preventing or tersgat%ngr%e erer%:eubg%ﬁésg?r S?g‘%@ y%gtr%rrr%%sP&Fa\g/lo%s- i nduced
upp@r reSpidnemer y Witsadasecbeda sebjlect amd aiswist-adbbecedrriupperThi s

i nventi on. JyQuirdes agpharmaceutjcal co ition comprising an effective
anount of s?%e recgrrbiinaér@:éti su’per%ﬁpgungagﬂngcgut}gmy eelaBle
carrler.

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 respiratory diseases, in a subject and a
pharmaceutically acceptable carrier.
20
This 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 micrograms of interferon, equal to ten

million units of activity in three milliliter.



interferon (rSIFN-co) capable of inhibiting Severe Acute Respiratory
Syndrome virus or Severe Acute Respiratory Syndrome virus-infected cells,
or virus-wodoeed4dspper respiratory di seases, and a phar rataBloce2By
acceptable carrier. This invention provides a pharmaceutical conposition

conpri si Ggran RCREYE ARRMRY A eddi ohe¢PpRENant superconmpound interferon
(rgFFN- co)rcaptgl{)ﬁlce of %:rL_eventl ng or t?ea'(tel ng )gevere Acute Respiratory

Syndr omeV1i%#! VIPRRY -FeficEdorppeniessprrat ot yexhadasesianas asuopect and a

bhar macesbleA) by #6CeDERDL ©1¢al | e Hlofie! BN ARLOVLACR-2 EV] CO L0
deliver the above - described pharmaceutical conposition.”In~a preferred
enbodi NERRREE HeesiBPEREY | Srachurkaradieriizedahy et gy iapprogcitaked, the
SUPST - CREPOWN nkRbELAEL ON LAk ,HE l,JseéjndnaOthfearyR%{a =y ”“t‘%'gs L

i nvention provides a nethod for p?eventll ng Severe Acute Respitatory o
Syndr ome il usauseduded apper 2@spididferynidi ssasess, i nkduwmanasconpri sing
app! | cat b0l 4gssURGLANPQUAT Lot eIbeLan Ly e bl tEs, 2 day via a spray
which contains twenty mcrograns of interterom egual to ten niTTFion units
of acti VFeSPUFiReedoni Influenga ViGaldsUpper sResadl r etiorygt nireptlieas (VURI)

Viral uppgsmr i VA ct .. al t er natii v S co col col ds.
This is a c%n?ggi %ﬂis@{/%rgla{gxsn%%%%lﬁ o&tﬁ%ﬂeu%pg'?i r(t‘r%lesapi ?%?@r‘f/rt ggct
chdPact 3R dCHYLAT | Wbt obdeot st honrardust e mbyanesiecsreezitig, aand a sore

throat. dd1ds iAoy aeadEedsbYo24E" 1 80R: SIS Gl I 4SS enknguy as
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 year.

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 fluids,
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 wvariant, influenza A virus and its
variant, influenza B virus and its variant, parainfluenza

virus and its variant, or enterovirus and its variant. A
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rhinoviruses . Colds are not caused by the sane viruses responsible for

I nfl uenza. Col ds are spread through droplets fromthe coughing or sneezing
of ot her swai200v/1344901 d or by hand contact wi th objects ceorantoebe@diby
sonmeone with a cold. The incidence of colds is highest anmong children, and

the incidance dAaceeases i hia0CBeealse d MEML Yoh 0, dTG AIS US GBUSI ng the
cold occurs after the illness. Gadually, imunity to a W de variety of
vi r uses HHddreauseresp drtioyvdevehopetcah adutuss. aghi Imhrednfdyehaze 10 col ds

a year. andadull sugejelie 2a68k05o2 year If a patient presents with a

viral URI, the spectrumof Tenedies Is extensive. Since nost of these
infections are self -limting, clinicians usually recommend rest and

flusds, Ruor@tRehtt rsag;erfe%ﬁp&gﬁéuq%t%_@xélemﬁ"ewﬁ'm@gg) Nyt o

I
t her api es, over-the-counter and prescription decongestant a anﬁi hi st am ne
pr oduct s\MOeERAASt iIRiLSt 4 véearfd gant iagRdnshenvgirosnabat fensws aURDns, and

anti bi otg _oeEpBLLR: ALy physsparitsed.,. €O sues/ 1. 998L02f eb/ swai n. ht m
(2005) PrL%%gnti Qﬁ an‘g Treat ment of 6%‘3? etsspi i%{%r gfljlﬂrlgct éF%‘F%%i ons (URI)
Near |y 73183% URR hAve reediwadshg:viruses such as respiratory Syncytical

virus, adenogiklsn £8i HOMJAIS: CAXSIACKL E V] TS LALANAVELYS and 1S
variant, influenza A'virus and its variant, 1nflUenza B Virus and its
vat? ant, par @Fafrgenzatyivivgisamidttes nvardhemt blockether cwipilisathoni t s

variant. AmabRgcausfo@icdiRh bR gdpliss 18, fyQp rhinovirous. For children,
respirat orgl syncytical virus and paral nfluenza
. 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
(rSIFN-co) can be directly applied to the affected area via .
20 a spray or a respiration. 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.

25
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
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virus are two | eading causes of URI . Reconbi nant super- conpound
interferon (rSIFN-co) plays an inportant role in the fight against virus

t hat causwe 20ll134498uper - conpound interferon gains its aOwiTB206/0:2348f f ect s
mainly via two mechanisns : 1 .Attach to surface of sensitive cells and

i nduce tdem.t anRiedusR antdow idet PR i nddieRdY gk the,duplication and
reproduction of viruses in vivo. 2 . reconbinant supér- cohpound i nterferon
(r SI FN- cCFScd? &GPOSESi RrupBYr 8sponsefeqtic | qmdinegtEd- tel Ehenmmmaeof esponse,
activit yeref asel Further 0 iS¢ f t4 okaryon, and even
formation ofsﬂfo% ant i Eod?gggfi ﬁﬂ(%/rfé\sloosf Iﬂrill{étcrdedgt%r?gjﬁ"t r%lllglr n%ﬁ%?sf e@&?‘r‘oi nant
super - GSPSEnALi At ERERR OREFVITIEN- ) OERAT bergin st ipnapphaedhéee t he

af f ect ed;sRIgeanE adSA, I i ion i S t of. _ treatnent all ows
the interferon to Lr%)eachd’a)%{1 gh]tngr égfggiég%%@f is?gs_% h%%g. g%g%séa%%% ?@?

mar ket i rlfé’tsﬁgssuppl y as a spray, rather than via oral or injection, would
be safer and nore effective for admnistrating the interferon. Prevention
and Tr eghien of SARS Wth the consent of the Sichuan (a province in China)
wor ki ng “grotp on’ S preVenttTh BARY 1664t PolmetiRe drst Anbibl bindi

reconbi mpartrestpey - oeormeatdngntarhier arpliShENS0brbedan L a, May- o{ 2003.
Su%)r- cc%rmgu%d interfer,on a;rﬁy was allocated to doctors and nurses in
i 1
of

hospi tal’s, popdl at & Hiede a’hiyh PrsRIESFtSARSe1ARd wigh an

effective amount the recombinant super-compound

interferon (rSIFN-co) or its equivalent.

Prevention and Treatment of Tumors

15

This recombinant super-compound interferon (rSIFN-co) is

useful in inhibiting, preventing or treating the following

cancers or tumors:

Cancer Basal Cell Carcinoma
Skin Cancer

Malignant Melanoma

Renal cell carcinoma

Liver Cancer

Thyroid Cancer
Rhinopharyngeal Cancer
Prostate Cancer
Stomach/Abdominal Cancer
Solid Carcinoma Esophageal Cancer

Rectal Cancer

Pancreatic Cancer

Breast Cancer
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the National research group on prevention and control of SARS. Anong the 3,0
00 users as of Decenber 19, 2003, there were no reports of any side effects
connect edwbaoads4493e of the spray. Furthernore, none of pCmaBzhoeb@se and

nurses, the people of Sichuan Province, or other organizations that have

nm 1 hooan
used t he—Super—ceonrpeunrd—interferon—spray—hasrbeen—tnfeeted—-by—SARS

Therefore, this iNVeRiiRATREGE 65 rfidlBidnae f pr inhibiting, prevenpting or
treating virus replication or virus- infected|cells by contacting|said
virus or infected cells with aaceffective anount of the reconbi napt super-
conpound interferon (TSIFN-CO) or 1tS equivalent. Prevention and [ireat nent
of Tunors This reconbi nant Hegpargionsonpound i nterferon (rSIFN-co) |s useful
in inhijbiting, prleventing or treating the follow ng cancers or tupors

: Accordingly, thijs invention provides a nethod for GenidabCancary t unbr or
cancer icel | growth by contacting the recombi nant super- conpound jnterferon
(rSIEN-lco) or its| equi vaPRIfrMRid Gareipema t unor  pNoRzsReH Celldupg Cacst jrul at i on
and Route of Admijhistration This invention al sopﬁﬁqv&%ﬂ[sﬁ t he Erod iced
super - |conpound ijnterferon by the above process all ung i on provides

a conposition conprising reconbi nant super- copnpound | gerferon (rSIFN-co)
or its mema

phar macleut i cal cojrposition conpri sing the rec Db QAR SERSHemEoMPPUNd
interferon (rSIFNco) or itg.gQuimahgnt and a pharraceutea f’*}? aceept abl e

carrier|. Chronic Leucocythemia
Malignant Chronic Myelocytic Leukemia
Hemal Hairy Cell Leukemia
Disease Lymphadenoma
Multiple Myeloma
Polycythemia Vera
Others Kaposi's Sarcoma

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

sald tumor or cancer cells.

Formulation and Route of Administration

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 suitable carrier.
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This invention provides the above-described nmethod wherein reconbi nant
super- conpound interferon (rSIFN-co) was adm nistered via orally via vein
i nj ecti onyormeci3esd7nj ecti on, peritoneal injection, subceCanBmoeoonjoecti on,
nasal or nucosal administration, or by inhalation via a spray or a

resplrat@EISThhgvéHyggglo%ggggaéges 1 he ﬁ%ﬁ%ﬁi %ﬁgghbega%ﬁ%yoqégggrein

reconbi nant super - |nterferon
f ol | owi nEPERTEl et Gélél refoppjrant ofipear- C@rrgounQSngt@rfe?@mg(my two days,

3 times goyeek, {06 24 u%sK§n«é' RS o S S8 cg%“ 211 pd dhat, regonbi nant

super - conpound interferon | FN- co) Yruc “whi ch has
been chafRjgdies-s not only a preparation to inhibit the DNA dupllcatlon of
hepatitis B, but to inhibit the secretion of HBsAg and HBeAg on 2.2.15

cells . 1@m§;oph@gﬁe r%? t S0 QL Ler aration of
r econbi nant super-Jbo odkg' nt er ieréég%% E 8 gcﬂwfreﬁﬂlblt t he
DNA dupl ¥aigmast heEEP¢¥TQPMPQHEﬂUSesn&ﬁdfehenSeCfEﬂIEN?a@D HBeAg and HBsAg

of hepatjdis, Brandgdecrease r | evel.s or mul at i on.The
fol lowing are some rsqé%lcoo%ggp rat|%h2a$?éblefgjeg Pt es "G ds for

oral con<Surfsttien, pﬁgretonﬁaﬁenmn]ﬁntloapraysbcstqmmuud(Mﬂn@&ptaad sol uti ons.
I njigct i oAl ecf-e qgggge%ﬁmhﬁu_§rgggggn t%,sggcgigpgogéﬁ ect or
ou ac

vei ni nject the ne C|ne e medi cine carrier t &bl e
medi ci nSSRE@RY io&T & Feepihtay -.car bohydrates, cellul osum adhesive, collapse,
emollient, filling, adddissolving

This invention provides the above-described method wherein
recombinant super-compound interferon (rSIFN-co) was
15 administered following the protocol of injections of 9ug,

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

It was surprising to find that recombinant super-compound
interferon (rSIFN-co), the spatial 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 HBeAg and HBsAg of hepatitis B and decrease

them to normal levels.

30 Formulation

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

inject the medicine. The medicine carrier could be any
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agent, anortization, preservative, thickening agent, matching, etc. This

i nvention al so provides a pharmaceutical conposition conprising the above
conposi t iwo 200udi3ad9phar maceuti cal |y acceptabl e carrier. Pom/iBiee/pezsgoses of
this invention, "pharnaceutically acceptable carriers" neans any of the

st andard phar eutical, carriers_. .eS 05 sui t abl ggrrl grs are wel |

known |r‘f‘°{) gﬁ Sand™REF i uﬁgrrjo‘?ff ar elnﬁ:&f‘l FF%teccf”‘%@ YSRFT6F t he

st andar d:aahaﬂasamut i &dthe Lidfd,i €E6]18pEd, a&mlpheﬁ’phatﬁ.]ﬂufnfgereddaal i ne

| ut d Lt de addit
ised | n HATPAVARSg: SRTES, THDSUEE 1B c. DIGRTEGTTY S UARFIERE cont al n

exci pi enigensycha@shsh@f cdtc.m | k, sugar, certain types of clay, gelatin,
stearlc acid or salts thereof, nagnesiumor calciumstearate, talc,

veg 2t abl ats or oils, gum cols or ather known excipie Such
carrier %Hﬁy é?%???%ﬂﬂ'uag&?lgg8¥ § AT ol B AWHT &ggfor 5Fﬁﬁﬁ%ﬁﬂﬁredients.
Conposi tdcps-iGaRpTr | Shag sk Cabmhpesstiadre fatudrubat gith dns cselch ckDDyn
conventi onal gghhods | ncrease of the Half-life of rSIFNco Pegylation

Pegyl at iFiFPE2PHE FRHEESS' by whi ch pol yet hyl ene gl ycol chains are attached
to protein and peptide drugs to increase pharmnmacokinetics by shiel ding

cndls, Bect s B %in%kﬁg%ﬁé%ﬁ?eﬁaﬁ%ﬁi%ﬁ“ C&‘%@feﬁ;ﬁ%ﬁﬁééf e
2003Mar ;ackepihbldll- Zhrriers” means standard
pharmaceutical carriers. Examples of suitable carriers are
well known in the art and may include, but are not limited
to, any of the standard pharmaceutical carriers, such as a
15 phosphate buffered saline solution and various wetting
agents. Other carriers may include additives wused in
tablets, granules, capsules, etc. Typically such carriers
contain excipients such as starch, milk, sugar, certain
types of clay, gelatin, stearic acid or salts thereof,
20 magnesium or calcium stearate, talc, vegetable fats or oils,
gum, glycols or other known excipients. Such carriers may
also include flavor and <color additives or  other
ingredients. Compositions comprising such carriers are
formulated 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 protein and peptide drugs to 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

-24-



Pegyl ations is a well-established nethod for increasing the circul ating
hal f-1ife of protein and |iposomal pharnaceuticals based on | arge

hydr ody nawocoswol3uye of pol yet hyl ene gl ycols. These pol yechyBzmeogBycol s
shield the proteins and peptide drugs fromrenal clearance, enzymatic

degr adatyan and) imung systemrecognition, thus their halflife and nmaking
them nore acceptable to patients. See Mdlineux, Pegylation: engineering

i nproved pharmaceuticals for enhanced therapy. Cancer Treat Rev. 2002 Apr;

28 SupplpeyylatBobs Igeaaqﬁye!l?r-egggﬁii%%ﬁ tahoRe e ati on.. @?n&’egﬁfi ci al

effect on the quality of life of cancer patients. Pegylation o The

i nterf erdicHhgrEaes thadfaddlint ofof i me prieesint er fandn r dugorsmah t he body
by bkncrqasi-hgcthe &8 ofdde id4 erjga&fg@ rﬂ%}oﬁ:%l(ﬂgt%am¥ d%{,f i ng_the rate of
e of inter

absorption, Erol ongi n% the half- [ife and the r eron cl ear ance.
Thus, tRelGERYINF 0f 11l Bgi Begsea@ilvistyyilene nglrasksl whidlpegys at ed

i nterfeoneaves AAPGEYaLed daber faLAN phus Praviding an advaniage over

nonpegylated interferons wth I'éss frequent admnistrati onand conparabl e
t ol er abideRtrpdaien agithoiEERE eSYSIR TARIASiapy whth pbgytabedifi nt erferon

produces igehepher faspRnSer SARF: PafdRtsptpan. gonolherapy viLh the

nongegyl ated formul ati on. See Baker, Pegylated |nterterons.
Gad? r oeMOLBRUDN sofaeylagdon: 1 ¢p)inegring . ingusvainephfRelaszseioalont rol | ed

Rel ease ABstahhfbed hRas®debhyely MRLLI ges. anghd ipgsones used with
rSIFN-co to create sustai r}{ceid rel ease and contr(g?% élgp(}s’ g SH&XPEA'
13-6. The author concludes that pegylation has beneficial

effect on the quality of life of cancer patients.

15 Pegylation of the interferon increases the amount of time
the interferon remains in the body by increasing the size of
the interferon molecule by decreasing the rate of
absorption, prolonging the half-life and the rate of
interferon clearance. Thus, the duration of biological

20 activity is increased with pegylated interferon over
nonpegylated interferon, thus providing an advantage over
nonpegylated interferons 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 Gastroenterol Disord. 2001;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 Robinson and Talmadge, Sustained

Release of Growth Factors. In Vivo 2002 Nov-Dec; 16(6): 535-
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rel ease formul ati on. See Robi nson and Tal madge, Sustai ned Rel ease of G owh
Factors. In Vivo 2002 Nov-Dec,- 16(6): 535-40. The authors state that both
pegyl at i onoanab/susrai ned rel ease delivery nmatrices and [PCpaBmoO®8023400r Ove

t he pharnmacoki neti c and phar macodynam c properties of reconbi nant

mol ecul esg . arget s Mprgvd Ngrgli Rjgal &ﬁégé}l%% nt NS3E %gé’{aof‘ce es

i ncrease patient conpliance. This Inventi rovi des reconbl hant super -
conpound*fHRaSe er 8RLIVSIFN- wafrEermpri shtig dripagemes or iepcapsul atred by an
agent, cgpalleRhinatiecting the halstz i Liyer f said interferon.
In an engodi ment this agen?p$s pol yg?ﬁéjféeﬁ%gﬁeggcl) ¥(B§G%e(.:° S vent i on
further BPERTHES a Fd hddusorby r dapirayiny pleventl nghficakydidesses or

tumsr s i Bo@-SudNe8CnCAILd SIaRg MG Sli8LLAY to the subj ect an effective
T & Apound

amount of the reconbi nant Super- co interferon (rSIFN-co) or its
equi val ent conprising an agent or encapsul ated by an agent, capabl e of

affectingpthe halfalifsg or g Liy of g dinterfer I n, an _enhodi ment
this agent is pol y%t hyl ene choﬁé%REGféaé J%s i nventr %rvﬁ_: nlpotl)lg;_%better
under st otAEFFIRRCh rEXENprel opmeiti figiol ew. ablewever , encrpskiddeddbyn t he art

wi Il T eadh] Yo aRbr eel Al ol AL e spag! Lhe HRthods and. Tesylls, digcussed are
nerely iII'us%rative of the invention as described nore TUl'lYy ¥n°the cl ai ns
whiléh f ofdlv itHerrdsfroar . EXPERl REMNTMMEDETANLS bBERntcoR pslpetisenst er f er on
nol ecul eg st rggged according to conservative amno acids in human | FN-
subt ype using genetic engineering nethods. It has been proven that |IFN con

This invention further provides a method for treating or
preventing viral diseases or tumors in a subject comprising
15 administering 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 said
interferon. In an embodiment this agent is polyethylene

20 glycol (PEG).

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

fully in the claims which follow thereafter.
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has broad- spectrum I FN activity, such as high antivirus and tunor
inhibition activity, especially for effectively treating hepatitis C. E .
Coli. codwo 2mgi3ued to redesign rSIFN-co cDNA and t henpamtiBitoen@Bioy
synt hesi ze cDNA of rSIFN-co from published Infergen F(interferon alfacon-1)
DNA sequ&w&ﬁe%g&ﬂ@m no acid sequences (Figure 1 ) . In order to
get pure’r co protern, rSIFN-co cDNA was cloned into E. Coli. high-
expression vector, and L - arabi nose, which can activate strong PBAD
pronot erIfi-amect by sa nas dssdrferomducéetilsh exprugyited ofca®IdENIco gene .
EXAMPLE 1 Eff . Rec | hant.; supear, -£anpeungyint JsSLEN-co) on
Ebol a vi?%s?oﬁgéﬁﬁgéh‘n%d: Q%E%cpag%ﬁ?gs%lns lg not o#n'?lgucgl éhgggggy virds that
causes fearsoie eawipeermsng tthetlimdt. Frtomasebeehepngvén gihdteidiN-ge8t massi ve
i nternal, bl i ng. vVies _Ki |k S 5@9%/ 09 - ople it
i nf ects.h‘ﬁ ej?gé%%esl)c%;%%% € \L‘;?ir&ugé‘s:uég%g‘bl e 0 %gu%%ﬁg I%attrrlnh’r%rﬂre\%gi c (bl oody)
fever. Thener i sinbilspscin i cattrisdthyent dspecaikd lphi sdage. fgaritiety patients
receive support| y. This consists of balancing the patient's fluids
and el ecﬁeg yjtnegs?ﬁ%%ile% g?n?'ng t heir oxygen |l evel and bl ood pressure, and
treating themfor any conplicating infections. Death can occur within 10
dayg of Lhe.onset of SYD Oy - MEEALE S Lrclr o UGS cok BYCenehr ovi ded by
Si chuan Bi o ecJﬁnofogy

artificially synthesize c¢DNA of rSIFN-co from published

Infergen?(interferon alfacon-1) DNA sequences and deduced

amino acid sequences (Figure 1).

15 In order to get pure rSIFN-co protein, rSIFN-co c¢DNA was
cloned idinto E. Coli. high-expression vector, and L~
arabinose, which can activate strong Pgyp promoter in

vectors, was used to induce high expression of rS1FN-co

gene.
20
EXAMPLE 1
Effects of Recombinant Super-compound interferon (rSIFN-co)
on Ebola virus.
Background: Ebola virus 1is a notoriously deadly virus that
25 causes fearsome symptoms, the most prominent being high
fever and massive internal bleeding. Ebola virus kills as
many as 90% of the people it infects. It 1s one of the
viruses capable of causing hemorrhagic (bloody) fever. There
is mno specific treatment for the disease. Currently,
30 patients receive supportive therapy. This consists of

balancing the patient's fluids and electrolytes, maintaining
their oxygen level and blood pressure, and treating them for
any complicating infections. Death can occur within 10 days

of the onset of symptoms.
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Research Center.
Sci ence,

Medi cal

random y separated i.nto 6 groups,

1.2 Virus: Ebola, supplied by The Acadeny of M|

itary

Institute of M crobiology Epidemology . 1 .3 Safety | evel
of experiwennoe/13¥49ral experinments were carried under Bi ecogBmab/od2akor at ory
Safety Systemlevel 3 . 1.4 Animals: 60 BALB/c mce Method 2.1 60 mce were

each group consisting of 10 mce. Goup 1

was treat et vwattﬁa"llaﬁﬁl of rSIFN-co on the day of inoculation with Ebol a

Goup 2 was treated with 1 ng/ of rSIFN-co day one (1) af
i nocul ation with Ebola virus._ .

G 3 t ted with 1 [ . of
on the day twol(2YTa9%er S HOEEat i%%ﬁvwi%s%g ch]ile/‘faf%msél.Ot@?ggSl%gﬁas treated

Vi rus

with 1 ng/ of

r Sl RBscaran dayet-hree (3) after

ter
rSIFN-co

i nocul ation with Ebol a virus

. Goup 5 was treated wt ng/_of _rSLEN-cqQ on day four. (4).after
i nocul ation wirfh EBOFES i a é”BBEJl%é\AB¥ ﬁb? %cfae%et“}%’d i gwﬁ)lrlg?ﬂ@ co and
this is designat edeascihe csyiten@le,gr oupstiuiZze Admhi siMiatrobiodbgy he

medi cati on:

1 nmg/ _of

rS| ENco was adm ni stered once a day for six (6)

consecutive days EPEESHHYYRY- ten (10) nice in group 6 (control group)

10

15

20

25

30

2

3

1.3 Safety level of experiment: Viral experiments were
carried under Biological Laboratory Safety System
level 3.

1.4 Animals: 60 BALB/c mice

Method

2.1 60 mice were randomly separated into 6 groups,
each group consisting of 10 mice. Group 1 was
treated with 1 upg/ of rSIFN-co on the day of
inoculation with Ebola virus. Group 2 was treated
with 1 pupg/ of <rSIFN-co day one (1) after
inoculation with Ebola wvirus. Group 3 was treated
with 1 pg/ of ¥SIFN-co on the day two (2) after
inoculation with Ebola virus. CGroup 4 was treated
with 1 ng/ of rSIFN-co on day three (3) after
inoculation with Ebola virus. Group 5 was treated
with 1 png/ of ¥rSIFN-co on day four (4) after
inoculation with Ebola virus. Group 6 was mnot
treated with rSIFN-co and this is designated as the
control group.

2.2 Administration of the medication: 1 pg/ of rSIFN-
co was administered once a day for six (6)
consecutive days.

Results
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died. AIl mce in groups one (1) , tw (2) and three (3) survived wth no
observabl e toxic effect. In groups four (4) and five (5), showed sone

ef fects. WOConwisu®7on Cl early these result show effectivemaBmoaho2s&é FN- co
agai nst Ebola virus. EXAMPLE 2 Anti-H V Effects of Reconbi nant Super

- conpound i nterferon ,GrSI riabs,l pe H|V1 2 Drug
Resistant HV 1.3 29?ll @&R@ Iﬂ‘lc%\{aﬁlﬁDﬁg pGl bcg!i% t%ﬁ VI ne Seru,
G bco 1.6 rSIFN- ddepr o@xilélemlb@; 8i cdurarpsBiooeedhhol bgy Reseamd htlGenrt er 1.7
96-wel |l plate, N ooy L nar.Fl ow Q

| . | OFl uor onet er Lelél%luv Absor bance ﬁ}é(?erogjfe%ﬁ %er S Cg'_z T _
293- CD4- CCR5 cel Bgoinsekpaneit) and foge phas eshweree btnai aéﬂectds.gest ed with
0. 25% pancreatin, stained with Trypan blue stain to determ ne cell

4 Conclusion
Clearly these result show effectiveness of

rSIFN-co against Ebola wvirus.

10 EXAMPLE 2
Anti-HIV Effects of Recombinant Super-compound interferon

(rSIFN-co).

1. Materials

15 1.1 Wild-Type HIV
1.2 Drug Resistant HIV
1.3 293-CD4-CCR5 cells
1.4 DMEM, Gibco
1.5 Fetal Bovine Seru, Gibco
20 1.6 rSIFN-co provided by Sichuan Biotechnology
Research Center
1.7 96-well plate, NUNC
1.8 CO; incubator
1.9 Laminar Flow Hood
25 1.10Fluorometer
1.11U0V Absorbance Meter
1.120thers
2. Method
30 2.1 293-CD4-CCR5 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

2.0%10° cells per milliliter (cell/ml).
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nunber and diluted with DMEMto concentration of 2. OxIO 5 cells per
milliliter (cell/m) .2.2 Each well of 96-well plate was filled with 100 m
(m crol i twopoeif34893- CD4- CCR5- DMVEM suspensi on sol ut i onPCThB20pb/ai28400aS

pl aced into 5% carbon di oxi de incubator at 37 degrees Cel sius and observed
t he next day seventy percent (70% of basal area of the well were
recovered. 2.3 After supernatant was renoved, 100M (mcroliters) of

di fferent concemt r aEFORSL OF PRcHehbrRladdeast §1daed weth .10Dvplcont rol s

were used: PhosphaterBuffered Sgkingq{ BES) and -G oy, I\/E%%eml% The pl ate
| or

was placed into carbon dioxide incubator at 37 degrees
approxi mat el y 185PgudiPhourEe zpéaEs%pewammlaJcedel LstoDi $% erenton

congentrations of; bRegV | @n&rM}Q&é‘ﬂV apd Pﬁugd)'é%%ééa“ﬁe &%' rusgs were
S

placed into each well at 100 m| (microliter per ntror well's: No
virus was added, °BReYVeDOHe( niexbl ideer sfevtntEMeeennel (709. 6oFfhe pl ate

was placed into sasbomdpyderkneubatl. At degrees Cel sius for
approxi mately 24 hours. 2 .7 Routine Lucif erase assay was performed and

protein concentrations of the supernatants were nmeasured. Lucif erase was
neasured in R4V uldds. RegubbSnatant was removed, 100pl

10 (microliters) of different concentrations of YSIFN-
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
15 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
20 were placed into each well at 100 pl (microliters)
per well. |
Control wells: No virus was added, only 100ul
(microliters) of DMEM per well.

25 2.6 The plate was placed into carbon dioxide

incubator at 37 degrees Celsius for approximately

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

measured. Luciferase was measured in RLU/mg units.

3 Results

TSIFN-co can inhibit HIV at level of > 4 nanograms
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rSIFN-co can inhibit HV at |evel of > 4 nanogransper milliliter (ng/m)
See Table 4 and Figures 14-15. Wen using Lucif erase as Y axis and
concent r avoano6oif34498l FN- co as X axi s, using EXCEL, it i sPciranzoos/has4oat | evel
of rSIFN-co _> 4 nanograns per mlliliter (ng/m) , the |level of Luciferase
activities are obviously.lower than in PBS an diumcontrals. A clear

i nver se dosedepeﬁﬁﬁnﬁu}iéiﬁﬁ§% Hﬁgy%Lgn gﬁSmnﬁ“#%ﬁ?e44a5§n6§ﬁwggﬁ of

| nhi bition of Whd-Type WhdhandsDngg Basisésade H ak byyr SkkiNsco4ndoncl usi on
rSIFN-co is effective against both. WId-Type_H V.,and Drug Resj stant H V.
EXAVPLE 3 Anti- FRPFER :¥¥¥é%§sr ?ﬁ%éﬁbﬁ%?nﬁn?xéﬁpeﬁs}ggnﬁﬁﬁ% ‘interferon
(rSIFN-co) . 1 . Mateisalsiehrl. th@tdayt ol evadli clorenbsymm ¢o nenbr are cel l's
1.2. SIFN-co provided by Sichuan, Bjotechnol o search nter 1.3.

| nf Puenza virus PPB9Y b?eﬁblgéghéil%ﬁ%lo /ngartﬁ@ﬁtqgﬁﬁ sPftute of

m cr obi ol ogy andrepiderasd ogysi-Acadenyand bdblidwely Mecwenl thaehedae. 1. 4.
DVEM G bco 1.5. Newborn Cal f Serun11.q. 96-wel|l plate, NUNCé}.7. co2

i ncubator 1.8. LgﬁﬁnépuklgﬁﬁFB%d controls. A clear inverse ose-

dependent response has been shown.

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

Resistant HIV by rSIFN-co

Concentration Luciferase Assay
of rSIFN—co wWild-Type HIV Drug Resistant HIV
Medium 1350042000 18000+2000
1 pg/ml 3000+200 2800+800
500 ng/ml 3000+600 28004900
250 ng/ml 3400+400 4000+600
125 ng/ml 4300+200 41004600
62.5 ng/ml 4300+400 410041000
31 ng/ml 5000+800 5100+800
15 ng/ml 7200+400 6000+1500
7.5 ng/ml 7000+800 7700+1300
4 ng/ml 9000+2000 8900+2000
PBS 13000+3000 15100+2300
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1.9. Inverted Mcroscope 1.10. Ohers 2 . Method 2.1 10-day ol d chick
enbryoni ¢ nenbrane cell in exponential (log) phase were obtained, digested
with 0. 25wenpeniceeat i n, stained with Trypan bl ue stai n PaTdB2006/0020 cel |
nunber and diluted with DMEMto concentration of 2. OxIO 5 cells per

mllilifer (\,cllL/iTJl) 22 Fach—wetH—of—96= 1 piatc was—fH+Hed jﬂth 100
|

m  (miclolitdediumf 293- CD4- CERBe+IIVEM suspensi on spboaeizano The pllate was
pl aced Lnto_carbondi oxide incubator at 37 degrees Celsius _The pext day
cells grew to a nonol ayer., 2.3 After super natant was renmoved, 100 ni
(microliterd) of dCPPELBRAIORONEBFINZAQ oRE GFf EESEEKECcGIREPETadk®E®:t 0 each
wel | . Two WahdrByreeils and DrsygFReebstaas &dded 2.4 The plate was pl aced
into carbon dioxide incubator at 37 degrees Celsius for approximtely 18 to
20 Bour sgxxufxgoeperi mental wells: Different concentrations of the Influenza

Virus weige il iaddnlkOreseb YR d R%t:oﬂng@nml@rgméﬁe%mg%na per well. Control
wel |'s: Nopdd¥ddiRnzZ arereNSc¥as added, only 100 (mcroliters) of DVEM per

well. 2.6 The plate was placed into carbon dioxide incubator at 37 degrees
Cel si us fof apaxiAately
10 1.1. 10-day old chick embryonic membrane cells

1.2. SIFN-co provided by Sichuan Biotechnology
Research Center
1.3. Influenza virus provided by Molecular Biology
Department of Institute of wmicrobioclogy and
15 epidemiology, Academy of Military Medical Science.
DMEM, Gibco
Newborn Calf Serum
96-well plate, NUNC
CO, incubator

20 Laminar Flow Hood

W W J O Ul

Inverted Microscope

S S N

.10. Others

2. Method
25 2.1 10-day o0ld chick embryonic membrane cell 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

30 milliliter (cell/ml).
2.2 Each well of 96-well plate was filled with 100 pl

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

solution. The plate was placed 1into carbon
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24 hours. 2.7 Cells were observed under inverted mcroscope. 3 .Results 3.1
Under inverted mcroscope, the cells in the control well with Influenza

Vi rus addwo 2aeedi3wiovhout i nterferon had obvi ous CPE, suchlkrCagBrooanaddsg of
cells, cell necroses, decrease in reflective light and sloughing off. 3.2

Cel I's from the expefidmmicali nbhh S WY ajnidagLSEFN: £9; centration > io
nanogrampermilliliter (n /#1) héé no CPE a%g nnr%%g?%%%bgﬁghﬁf Fe to

normal cells. See FBurcslis. 9388 o PEROWBYES- wi t hout | nfl uenza virus
added and without interferon did not have any CPE. 4 Conclusion At
concentration > 10 nanogramper mlliliter (ng/m) rSIFN-co is effective
agai nst | nfluehza HTES. EXAWREEatang j nWeal Ossweepvadi on @P0a Luhg Cancer

Subjsect A subj ect vascadmitted) ono£ct @befeent 2005, 501, AQR 508! Lecel | Iung
cancer. After a nonth of Chenotherapy treatnent, no 1 nprovenent was

observed in the i mEGHRY ERaM &t | bntoctesisér Pell 20080 andn@rbdber 25,

2005. No progress wR31seefol Asiff £xgaknahhom on January 4 , 2006 as well.
The subject was treated with super- conmpound interferons for one nonth. The

regimen is as follows: The subject was given injections every other day.
The first time, the subject was given a dosage of 9 mcrogranms. In al
subsequent injections, the
10 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

15 the Influenza virus were placed into each well at
100 microliters (ul) per well.

Control wells: No Influenza virus was added,

only 100pl (microliters) of DMEM per well.

20 2.6 The plate was placed into carbon dioxide

incubator at 37 degrees Celsius for approximately

24 hours.

2.7 Cells were observed under inverted microscope.

25 3. Results

3.1 Under inverted microscope, the cells in the

control well with Influenza virus added and

without interferon had obvious CPE, such as
rounding of cells, cell necroses, decrease in
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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dosage was doubled to 18 micrograns. An exam nation on February 23, 2006
showed rapid i nprovenent. Wiat is clainmed is: 1 . Use of a super- conpound
i nt er f er oNQ 2086/ 1GIMIPOSSESSses anti viral or anti-tunor acPCTiiB3006/202340The
super - corrpound interferon of claim1 , wherein the viral diseases is

hepatitis A, Ihti h YP§Ss of

i nfections cause % 'ILEES(%al n- % r) V;Sr%au%s r&itngénPPTt m"runode 1 encyy\/ i rus
(H'V) , Ebol a Vi cospaSevks e:oAmgxr@aRespllat drae Sgdirende Vi rus (SARS)

I nfl uenza Virus, Cytonegal ovirus, herpes sinplex viruses, other herpes

viruses, papovaviruses, poxviruses, picornaviruses, adenoviruses,
r hi novi ruses ,thnaﬁOﬂtmll IWelldwk @ichovt rusdsienza Hamaa Jdded landeuken a

viryses |1, or hymap T: %‘] %ﬁ%ﬁﬂggdvgl%ﬁ%laé 3pg_ The super- conpound
interferon of clalma its a/pllcétion and secretion of
HBsAg an€ I@aAguaiOIHepatl tis B Virus. . The super- conpound |nt erferon of
claim3 , whi SHE}EQ{fx%tEQ‘B Q"’“ié’“z@éﬁcfgf}am ealndmff%ﬁte @—I Ag and
HBeAg of Hepatitris Irus Th—an 1 n Vi e supe ound
interferon ofr3AN-cb ¢kaefitedtBre fagatinet Tofjrersianyiamsagent or
encapsul ated by an agent, capable of affecting the half-life or delivery of
said interferon. 6 . The super- conpound interferon of claim5 , wherein
t hellagenBXP¥PIH 4 et hyl ene gl ycol (PEG . 7 . A conposition conprising an
ef fecti vel el o¥fservation 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
improvement was observed in the imaging examinations on
15 October 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 dosage of 9 micrograms. In all subsequent injections, the

dosage was doubled to 18 microgramg. An examination on

February 23, 2006 showed rapid improvement.
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reconbi nant super- conpound interferon in nanogramto mcrogramlevel .8 .
The conposition of claim7 wherein the virus is Severe Acute Respiratory
Syndrorre wonroe,/13i9man | mmunodefi ci ency Virus, Ebola VirestaB2ooebiaenza

Vi rus. . The conposition of claim8 wherein the virus is Human
Irrrrunodefwha{:ency Vi rus a,nd the effective anount is as | ow as 4 nanograns
per mlli nposition of claim8 , wherein the virus is

| nf | uenza amif t aefﬁruéteﬁ"\?ema%%t ipkeniendy F&irh RRASEPERT pertii | 1iliter.
11. A phar neicedlt icgabne0npasdd izt iGeRpri sing and effective amount of the
reconmbi nant super- conpound interferon in nanogram|level and a

phar maceutically acceptable carrier. 12 . A nethod for preventing or

treatingaviTid dupeasesm@undunDsSert S UBF Gl LQPY | Siyp@adi nijpt ering to
t he subj ect an effective anmount of the super- corrpound interferon of claim

11. 13 . The4Ret 8PS| APmPERARhEL i A t REPRTHEIS d?se]a%@astlitsl%ébatl tis A,

hepatitis Bathé&eptsgmés SofC negdtedid ypesr&dt gpatddisea if EL% of viruses
caused by Epstein-Barr virus, Human | nmunodeficiency Virus , Ebol a

Virus, Sev rAchLEu??esﬁW“éFoﬁmW%lWMs VoARs) (HIVhf | u@@leai Virus,
Q/torregal oW, hespesrsi APLEX REEYSES:0RF %}A}?}oﬁé’%ﬁs BER8$ Viruses,
a

pap vavi ruses pOXVI [ Uses, g\éCOI’ navl r Uses, enovi ruses r hl novi I’ uses,
hunBn T- cel’™ 51508/ J1VPF usERCPMegaioigign Psgepp simplex viruses,
other herpes viruses, papovaviruses, poxviruses,

picornaviruses, adenoviruses, rhinoviruses, human T-cell
leukemia viruses I, human T-cell leukemia viruses II, or
human T-cell leukemia viruses III.
15
3. The super-compound interferon of claim 1, which inhibits
the DNA duplication and secretion of HBsAg and HBeAg of

Hepatitis B Virus.

20 4. The super-compound interferon of claim 3, which inhibits
the DNA duplication and secretion of HBsAg and HBeAg of

Hepatitis B Virus in an in vitro way.

5. The super-compound interferon of any of claims 1-3,
25 further comprising an agent or encapsulated by an agent,
capable of affecting the half-life or delivery of said

interferon.

6. The super-compound interferon of claim 5, wherein the

30 agent is polyethylene glycol (PEG).

7. A composition comprising an effective amount of
recombinant super-compound interferon in nanogram to

microgram level.
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| eukem a viruses I, or human T-cell leukema virus Il11.14 . The method of
claim12 wherein the tunor is Basal Cell Carcinoma, Malignant Ml anong,

Li ver CarwengodRsmal cel | carci noma, Liver Cancer, Rhi nopoanprgeei23fancer,
Prostate Cancer, Stomach/ Abdom nal Cancer, Esophageal Cancer, Rectal
Cancer, Pancreatic Cancer, Breast Cancer, Ovarian Cancer & Superficial

Bl adder Cancer, Henangi ona, Cervical Cancer, Breast Cancer, Ovarian Cancer,
Nonsnal | 8 CelThd ungngCaricépn Sffaldlatal 17 lwiregeCanddye, Eruend,s Aitegre

Leucocyt hem a, Chroni ¢ _Leucocythem a r.oni el qcytic.Leukem a, Hairy
Col | Loukent™s v ey RSEAEROREY , KT T Bo R AT S G8FY. Kapodi

Bl & M&l o
's Sarcoma .Vikms, TEeolet WWadioforc af ud2zakietrwisn super- conpound interferon
is adm nistered orally, via vein injection, muscle injection, peritoneal

i nj éction, subcutaneous injection, nasal or nucosal admnistration, or by
i nhal atisn vite acomspiitdber ofltclalie sretvhedeni ahy ofirabaiims Huzrvwad5 furt her

conpri si ng agent _or .encapsul ated_hy an a t. capable of affecting the
ol o151 o orHBPRUEE) o) SUTR ofPer dbe 19t P o RBEe EFah 10
wher ei n t he lagenls kSnpabyednyy lpemremglycdl t£PEGQ) .

10 10. The composition of claim 8, wherein the wvirus is
Influenza and the effective amount is as low as 10

nanogram per milliliter.

11. A pharmaceutical composition comprising and effective
15 amount of the recombinant super-compound interferon in
nanogram level and a pharmaceutically acceptable

carrier.

12. A method for preventing or treating viral digeases or
20 tumors 1in a subject comprising administering to the
gsubject an effective amount of the super-compound

interferon of claim 11.

13. The method of claim 12 wherein the viral disgeases is

25 hepatitis A, hepatitis B, hepatitis C, other types of
hepatitis, infections of viruses caused by Epstein-Barr

virus, Human Immunodeficiency Virus (HIV), Ebola Virus,

Severe Acute Respiratory Syndrome Virus (SARS) ,
Influenza Virus, Cytomegalovirus, herpes gimplex

30 viruses, or other type of herpes viruses, papovaviruses,
poxviruses, picornaviruses, adenoviruses, rhinoviruses,

human T-cell leukemia viruses I, or human T-cell

leukemia viruses II, or human T-cell leukemia virus ITII.
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14.

15.

16.

17.

The method of claim 12 wherein the tumor is Basal Cell
Carcinoma, Malignant Melanoma, Liver Cancer, Renal cell
carcinoma, Liver Cancer, Rhinopharyngeal Cancer,
Prostate Cancer, Stomach/Abdominal Cancer, Esophageal
Cancer, Rectal Cancer, Pancreatic Cancer, Breast Cancer,
Ovarian Cancer & Superficial Bladder Cancer, Hemangioma,
Cervical Cancer, Breast Cancer, Ovarian Cancer, Non-

small Cell Lung Cancer, Small Cell Lung Cancer, Glioma,

Acute Leucocythemia, Chronic Leucocythemia,
Chronic Myelocytic Leukemia, Hairy Cell Leukemia,
Lymphadenoma, Multiple Myeloma, Polycythemia Vera,

Kaposi's Sarcoma.

The method of claim 12 wherein super-compound interferon
is administered orally, via vein injection, muscle
injection, peritoneal injection, subcutaneous injection,
nasal or mucosal administration, or by inhalation via a

respirator.
The method of any of claims 12-15 further comprising an
agent or encapsulated by an agent, capable of affecting

the half-life or delivery of said interferon.

The method of claim 16, wherein the agent is polyethylene
glycol (PEG).
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