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invention is related to a reconbi nant super-conpound interferon (rSl FN— co)
wi t h changed di nensional structure. The iharact eristic of rSIFN-co in this
invention is that it 10 cannot onI y inhibir't DNA (deoxyri bonucleic acid)
duplication _of the hepatitis virus but _al so _the secretion of HBsAg and
HBeAg. BACKCGRECRYP BT |Wﬁf| %R}‘E%UWAF%ERFER%NnHﬁFPn%%rFE%HI% eBul e
constructed with the =2ReS . ] und i n natural
human | FN-a subtypes using genetl C engi neeri ng met hods. Un| ted States

Pat ent5Nos. 4, 695, 623 and 4, 897,471 have described it. |FN-con had been
proved to mmr@acm@mmm activity 20 and virus- and

tunmor-inhi bj.ti on .and _natural kill.er activit United States Patent

No. 5, 375, 806 By RGBT L oPnets  RirCos P ekt MARONE B Gont PR ot  eBPPEPEn
al f acon- 1) lmr@sﬁon PeammNNoo Wi1ORSOkaBgby Abgensibdnal adduesses. The
re-treatment, of Infer en()f? [ ; feron.al facon-1 on hepatitis C. Chl nese
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B and hepatitis C The United States Food and Medicine Adm ni stration (FDA)

30 aut hori 7 Hagehcpebiti®d Br8daes Puferdaq R iTRerTErUh ofl Haeda- apd
with E. Colggefor clinical hepatitis Ctreatment at the end of 1997.
Hepatitis B patients can be identified when detecting HBsAg 35 and the
HBeAg. IFN-a is commonly used in clinics to treat hepatitis B. |FN binds
superfi ci aIB&@iGRQFB‘TH)r%eTHFecm%IONi nhi biting DNA and RNA (ri bonucleic
aci d) ;dupl i i ;iknel uding o] upkication
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| PTG i nductl on systens of genetic _engi neering, arabinose
treatment for hepatitis B and hepatitis C.

The United 8States Food and Medicine Administration (FDA)

30 authorized Amgen Ltd. to produce Infergen® (interferon
alfacon-1l) with E. Coli. for clinical hepatitis C treatment
at the end of 1997.

Hepatitis B patients can be identified when detecting HBsAg
35 and the HBeAg. IFN-a is commonly used in clinics to treat
hepatitis B. IFN binds superficial cell membrane receptors,
inhibiting DNA and RNA (ribonucleic acid) duplication,
including inducing some enzymes to prevent duplication of the
virus in hepatitis-infected cells. All IFNs can inhibit only

40 the DNA duplication of wviruses, not the e and s antigen.



.induction/activation system has sone advantages: (1) Conmon systens
relieve pronmoter function by creating a "derepression” pattern. Pronptdis 705

-then induce downstream gene 30 expression. So tenperature and pH change and
the addition of |PTG cannot activate pronoters directly. In the system

di scl osed herein, L-arabinose not only deactivates and represses but also
activates the transcription of PBAD pronoter which induce a high

expr essi on pHTATIEENDES.CRIPTToer €fF0ImHE the/ENTIDNose i nduction/ activation
systemis &, 8418 o8 kemplohengxpression system (2) The rel ation between
Exogenous and L-arabi noSe dosage is linearity. This neans the _
concentr at iIdn wésarabimosenantbe Ehadgedato adldstathe LBRpreéLRIRDHL PRI &
of the exogeno ne. h e, LL i 4 ] 3; .easi.er t ntro
t he eﬁbgengﬁguééﬁg%ex6?%53?%% evg%gin%eéﬁboll Iﬁggfhbiﬁ%seﬁFﬁan Qﬁp a
changi ng t erperattiienanc pHhirabie. tHEhi BNBhaluadtieritdtane ¢§ SegaitfiitdsntBf or
the formation of .inclusi bodi es, .(3) L- . arabi s resourceful cheap
and 5 safe%uﬁhEEh}ngﬁkfﬁeQESnﬁﬁﬁFﬁFlépeO#he ?§a§3§§€%%€§‘of ot her
i nducers such as PTG This invention creates an effective and resistant
rSI FN-co- expressedike ©@l ithiengimeatiigh sisata wifbran prapabiatdse dO
i nduction/activation system., The strain is cultivated and_fernented under
suitaBl e cBAGFNI6As 9 hEARERTT t He'Badt™ i STUPHidgef 650" | el u E%ﬁﬂﬁgﬁf%sqﬁre
then purifieduabterndescoydgrethiash eptanaedgwashi rgpsmpeatedkeyatThe sersl
result, mass of high-purity, dinmensional-structure-changed rSIFN-co
protei n 152Pgr deRFeapavERER oho aRATRB; ¢EVAIEal treatnent. was gained from
denaturation and renaturation of inclusion bodies and a series of
pujificati pRssteRS orTheri P! iavRg iane se FSbENCEQORT @Far ki pNsScot anlet s,
20 capsules, oral liquids, pastes, injections, sprays suppositories, and
sol utlfons. TeapeRinens Beehpigbafrended.the cqndidgmforet of suBdurRABEUSC)-d

i nj ect or y@%@%ﬁ@é,e%é hery "B Ci; 08 rJBEsTEHLAT BEC6RHERhET teowhd e @By ;.

accept ance icine carrier, including cafbohydrate, céllulosum 25

adhesi ve, colfidmpssagmplnidenthen | thag, raHN GG sESE agerst , 2r&dbLEit 2atlivon,

preservati%ﬁhtq§g%%§§ck agent, matching, etc. DETAILED DESCRI PTI ON OF THE
e 1.

FIGURE Fig codi ng sequence and deduced ami no acid sequence 30 of

rSI FN-co EXPERI MENTAL DETAILS Enbodi ment experience: The invention
di sckosed hEtBirea@l s xpEs | peoned | nver th¢ eslg3sexhnesshen vector of k.

di nensi onal. - st ryuct - : F i-nhi_bi Nz IDNA, i i and
secretionq%%fh Agﬂgﬁdggggﬁggngﬁgtg%%%PgaggﬁéeSEKEH%kﬁé%pens?ﬁggigéiogg Add
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Pl ough. 3x106U each, mix to 3x1061U/n wth culture nedium |NFERGEN
(1'iged d sclampaomed ,whti chased firhemmodngehictGmyl, OpBnindachtioaqueld t BPTG
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HBV DNA, donktriticte@diy viktivion Sinstiektircals@ent edvantages: (1) Common
systems relieve promoter function by creating a
“derepression” pattern. Promoters then induce downstream gene
30 expression. So temperature and pH change and the addition of
IPTG cannot activate promoters directly. In the system
disclosed herein, L-arabinose not only deactivates and
represses but also activates the transcription of Pgp
promoter which induce a high expression of rSIFN-co.
35 Therefore, the arabinose induction/activation system is a
more effective expression system. (2) The relation between
Exogenous and L-arabinose dosage is linearity. This means the
concentration of arabinose can be changed to adjust the

expression level of the exogenous gene. Therefore, it 1is



,Reagent: MEM powder, G bco Anerican Ltd. cattle fetal blood serum 7005
Hycl oneLab Anerican Ltd. G 418(Ceneticin); MEM dispensing, G bco Ame”’cll‘m )
\.‘~Ltd L-d utanyl, inported and 15 packaged by JI NG KE Chem cal Ltd.; HBeAg
and HBeAg sol i d- phase radi oi munoassay box, Northward Reagent Institute of
Chi nese | sotope Ltd.; Biograncetina, Nerthern China Medicine; And

Li pof ecti neaGiibeo Atrerdeeandit dth20 ﬁ@@emmmt ajergooespard sequi phenel in
culture bottle, Denmark TuncIoB;’M 24- \ﬁe .and 96-wel | CmturCFrng ag]h

Cor ni ng Afefeddn byt ATabERPBEEN LBRx Pde CRAFSHT g 58S T3 451 He -
Ltd.; MEM epktur engpdiuer 1000t 19% eadhl i detal fdpodiiser UMb rma8%on of

A ut arryl I % (418 380pg/ m, biograncetinaSOU m . 25 Method: 2.2, 15 cell

cul ture: A@IdeéiuelQB(Vc%@dﬁ@lSeatﬁ eﬁaZyﬁﬁapﬁpésemﬂ% WFRSPORCRfeh £heRPo@nd
2.2.15 cel ig t C.far e d i ¥ e p
di ges and“L’%l gf u?ﬁaca 3%21 tfh |s%§rt?e%e8%re@ng}}@r gﬁ%gﬁ?g%\?ﬁﬁﬁ rati ohﬁlo

1: 3. They wndlicereashchuds @P’E)@J&h in 10 days. Medicine toxicity test: In
this test, set groups of different nedicine concentrations and a control
group in ce [ 35 not. acted o h jcin | Il

di spense \t,\ﬁhjas 165‘v556188I 5555 581 u |on%freﬁtcc)éﬁg§$en4 oggﬁgmggﬂc%l%t ire oard
2001 each ¥gpleseihd ure 8ct'oBJ7C feﬂglzélemmt;h 51%&(132 wiest amhéﬁasabpheseel |
| ayer grows. 2 4 JUN 2005 ense r&gF to 1.8xl th:/ te ut| on

t han!pr epa%%d‘é‘:tjs‘é‘?{%%tjo‘fa%’ocf%tl r‘f’ste&rfl ut 8§ W) fof gcrua ents.~ AddSnto
96-wel | cufd th&nbedr dndsr Welik sapee mm@emtlroarsu an }Gitaﬂﬂ@ﬁtthheSbaoteh:uaﬂ
every 4 days. Test _cytopathic effect b crosg}llp(-if %te%'as ﬁés Ful. |

dest r oy aPadieso, AECRUSERY, RO0deSr5EGsthen pitd e FLuPScE"qvEPHge
cel | | esiagnanehinhizhict i gashiage psidderent Teencentr atéonbi, Calatd abe
TC50 and TCO according to the Reedp Muench net hod. 1 = Ant| | o 518 +
50-B X C) hiwmpyetisy >56T6 gednGn —@Wﬁq—ﬁq%e % 305, nBHPg?

concentratdon, GFkog Aid i pawercds 'dllllnb_lcfallonti§§tméﬁt HBeAg gﬁlﬂnlslBsAg
Separate into positive and ne(gatlve HBeAg and HBsAg caontrast . groups ceII

contrast Truplenrl Wk k9 he2ROnEBRRFHERBACHr Gdpsnq Tt RS

cells/m afs s I5F (iﬁ_{lllﬂl@aq-_l%ﬂ\ﬂjﬂeﬁﬂ ture board, 3 ml each well, culture
at 37C for 24h with 5% C02, then prepare 5 20 gradi ently diluted sol utions

with 3-fold as the grade (PrepareSSqutlons each with a differ

protein dortenf?BtTWBHIY THEE @ onEBRET aticdh NoTOSoIRAGRSH 3t Q1S5 tIYT%]%f ¢t Bner

t hanyd hat Qfi,s3pldi i on ka1t he lq(qﬁem rat igs1ds ,Sol uinhpoct Bohs, 3 tspEsy s pwer
t han t hat ofp Sol ution 2, etc.) 25 4.5x106l Um, 1.5x1061U/ m, O. Fet 06 1;J/rﬂ
re- at

0.17x 1061@ﬂ4ﬁP05&ﬁd>r3@505@€fb6%®1‘M10I15 wek NI BEF 1EBfc &t dtFaim™

37C for  24h widdhnaY GR. Shepgeasebutipnsinyery 4 daysydisi-ichfde saike
solution. Collect all culture nediumon the 8th day. Preserve at -20C

Repeat tedteddqlinfes {T& Se s e Ce MBS AF TE HBERY W t B0 3 | RpHERence

radi oi MmupERgsa Hox Lherthyar d iRkagentnd nStdéﬂBcﬁldefaL@U nesge 1 BOLSHNAN,
Ltd.). Estinmate cpmvalue of each_well wth a y- accounting_nachin

MediZ8i nal agfrsdts cafetiarTon: eealdarate cfp'rﬂ]rﬁébgv véfjﬁiedéﬁsgégecﬁﬁ“?ﬁ%t
groups and.diffienentbnconeenti-ghicgReyr aups tald Kt RRleht, matching, etc.

DETAILED DESCRIPTION OF THE FIGURE
Figure 1. DNA coding sequence and deduced amino acid sequence

30 of rSIFN-co

EXPERIMENTAL DETAILS
Embodiment experience:

The invention disclosed herein also experimentally verifies
35 that the dimensional-structure-changed rSIFN-co can inhibit

HBV-DNA duplication and secretion of HBsAg and HBelAg.

Materials

Solvent and Dispensing Method: Add 1ml saline into each vial,



.standard devi ation, P/N value such as inhibition rate, 1C50 and SI. %L%UN7MB
JUN 2005 6 A-B 1) Antigen inhibition rate (%9 = A x 100 A = cpm of
.control group; B = cpmof test group; 2) Counting the half-efficiency
‘concentration of the medicine 5 Antigen inhibition 1C50 = Antilog (B +
50-B X ) A-B A=l o0g>50% nedi ci ne concent rati on, B=l 0g<50 % nedi ci ne
concentr at diBsoCskog dhHutindorn peiwh 3NES ofiltnter spademcondor nt f Orent
changed rSIFN-co effect 10.on HB%@% and HBeAg in 2.2.15 cell culture: SI =
TC50 | C50CCRFeREE P aPBSt hE1di PPef8RcEE™n cpm of each dilution degree
fromthe control group using student t test 15 Southern blot: (1) HBV- DNA
extract in 2.2.15 cell: Culture cell 8 days. Exsuction_culture nedium
(Separ at e €enksolr gmudeul tE ¥edli dARbYoRedns ®F draPhiddzeHe dndrased
medi um ) . [PRVASTRESE oTU1 I =Y br eak I he tract 221 hF i t.h.a 20
nixtu?g off%ﬁ%né%ﬁkgﬁﬁg{ogépkggﬁd ?s%gﬁil%gfgéthf%lfﬁflf,lbig?%g%gthéh
centrif ugecullbbtectethans upfFERGEN  Addangdamsiplditdws) al cphothasedefosin
nucl ei ¢ acj Vac dr aw,, re-di_ssol v i_nt 0.20p fer 2). . .
El ectropho%“g%le%’: %’GX%#loa%a%’ b%ﬁfuéag, glg)ec rgggﬁ%ﬁ’esiasmg)n)"f}%%wé‘ﬁ:al} ose
gel , 1V/ cnpxmd°mi/xdd 2Glpuessumediom 14pkeser(®) BenatfftatiZor.dfd cell:
hybri di zation:. . respectively _dip | intg HCl, denaturaion buffer _an
Ut ral oo O BURTE LEHS $eatERaTerine e b e brded) he FangraR e o
t o Hybond-iN, neemwbriavee, Bakes rinytbed dbz eMamdc SkposeMadii batoteht ot .
hybri di zati on. Scan and anal yze relative 30 density wth gel-pro software.
Cal culate inhibition rate and Icggi Resul ts Resglts fr n1g§$Ies 1, 2 and
3 show ARRISHEG i RABEGSNs G oBeht FaRi Thdex e ctitadi hgorsr s
days W th &2ind5 cekklohbeapexi fheiscIn00d4H) U al-samd cehe tavanage MeM
inhibition rate 2 4 JUN,2005 _7 of maxi hruminnocuous concentration
rSIFN-co (U3 N%S #6068, 28BeTpeer 00397 | esFivdalnsal. 38RPGERY nRndg)
is 3196, patedd HBSAUTNG 44E 8 cheblhicd1Co0LHS ; 6. HRAA2XAQ6IHIaNg Sbiiks
2.77. This shows that rSIFN-co can significgntly inhibit 5 the_activit¥ of
HBeAg and HBsAy, Thdt OHHEENPRESREN RfIX 1t h¥CTESHPrHstRABUP- artd SIEREEREGEN®
cannot. |icHigel sediege preved Bidy@didd e dDatNg SIHN-€ et desd £asge HBeAg
and HBsAg or return themto normal |evels. 10 The followi ng are sone
exanpl es A& LHEPRSFd at BR G ASEGAcd t%Exanpl e 1: Preparation of
| yophilized injection 15 a) rSIFN-co 3 x 106 11U b) citric acid 0.2 ng c)
di bagj c S@‘F@h PipRegRNat §od48 Nihd d)e NEPmehtO nﬁu@):u@%“]ﬁ@ﬂt%ﬂ@, Mpefnd 3 &
ele

Pol yoxyet ne gphydrosorbitol npnoel aeco-acids ester 0.1 .
Tunclon™; 24-well and 9o-well culture board, Corning

\

American Ltd.; Carbon Dioxide hatching box, Shel-Lab American
Ltd.; MEM culture medium 100ml: 10% cattle fetal blocd serum,
3% Glutamyll%, G418 380pg/ml, biograncetina50U/ml.

Method:

2.2.15 cell culture: Added 0.25% pancreatic enzyme into
culture box with full of 2.2.15 cell, digest at 37°C for 3
minutes, and add culture medium to stop digest and disturb it
30 to disperse the cells, reproduce with ratio of 1:3. They will
reach full growth in 10 days.

Medicine toxicity test: In this test, set groups of different
medicine concentrations and a contrcl group in which cell is
35 not acted on with medicine. Digest cell, and dispense to a
100,000 cell/ml solution. Incculate to 96-well culture board,
200ul each well, culture at 37°C for 24h with 5% CO0;. Test

when simple cell layer grows.



'g) inject water to a level of 1.0 ml Preparation technique: Wigh mat qrg ANs7005
’aCCOI’d,I ng to recipe. 25 Dissolve with sterile and pyrogen-free water.

.Filter through 0.22pm nenbrane to de-bacterialize, preserve at 6-10C. Fill
invials after affirmng it is sterile and pyrogen-free. Add 1.0 m

solution to each bottle, and |yophilize-if freeze dryer. 30 Exanple 2:
Preparation of liquid injection a) rSIFN-co 3 x 1061U b) citric acid 0.2

ng 35 c) difiagicnseodirgmrRhesphad e 12.65 1 1uthniNagh 1 4« DoAY tﬁw)ardebtr@g@lr%o ()

f) Pol yoxyet hel ene anhydrosor bi t ol nonoel aeo- aci ds ester : 4 JUN

2005 8 g) SHjiEct YUaterlvblans efélubrdl ar ntverEpafatirafiestsni diskd etgh

material s %C-We(i'lng:JlQurr%C'k%rd D 550LYgsWoEh %o%{dénecr%f%qo@w%% d fhe
water. Filter through 5 0.22pm ‘menbrane to de-bacterialize, presetrve at

6- 10C.5 Fi | Isclptdiont iqperwi 4l daveser T&St revtgpithic sféecte bafndnxm)?msqagpegen
at 1.0 nm i al or Qdue 2710 a prebhect, froomJdght,

24 JUN 2oo§%rt-e\£9% tdc?%s %rl?% g ‘ﬁ(iﬁﬁ% i % 89c3 B0 2P BT R o
d -0 1~ lM MancC 29 Q. Nald\hlta&e baﬁér&/ghl lctel\“llld ldsion ading lihmddt tenal

a a - 0 to tto.en.mm HOm 0
HN 0 m HERER Gk A ARy o BB T S A1GReaRSg 1¢5Pg 2 0
to OUH Oa@cerﬂlﬁgnto.thé:EééHCMuﬁhbhFhethd.H ttl Ol V' N HN N VVOl ol
HMNtoMaOOL mMmOo. OOrr NMNO Nv O'0" d r Of Or tO dl tq
tONl'OOOONf-rONUUtONOOOVUtOMNNOH 1UHQOHN'0 V
1-i HQOHNMCCC o Gy Q ij m HIn A mHmM
00)) mmo1 0 N O 01m0‘r) mo%"ﬁ‘f%‘ﬁéﬂﬁfi B. e e N
:~3 A=log >b50 2% medicine concentration, B=log<50 % medicine
- concentration, C=log dilution power

15 Inhibition test for HBeAg and HBsAg: Separate into positive

and negative HBeAg and HBsAg contrast groups, cell contrast
group and medicine concentration groups. Inoculate 760,000
cells/ml of 2.2.15 cell into 6-well culture board, 3 ml each

well, culture at 37°C for 24h with 5% COz, then prepare 5

20 gradiently diluted solutions with 3-fold as the grade
(Prepare 5 solutions, each with a different protein
concentration. The concentration of Solution 2 is 3 times
lower than that of Solution 1, the concentration of Solution

3 1is 3 times lower than that of Solution 2, etc.)

) 25 4.5x10°IU/ml, 1.5x10°IU/ml, 0.5x10°TU/ml, 0.17x10°1U/ml, and
0.0SSXloelU/ml, 1 well per concentration, culture at 37°C for

24h with 5% CO,. Change solutions every 4 days using the same
solution. Collect all culture medium on the 8" day. Preserve

at -20°C Repeat test 3 times to estimate HBsAg and HBeAg with

30 solid-phase radioimmunocassay box (Northward Reagent Institute
of Chinese Isotope Ltd.}. Estimate cpm value of each well

with a y— accounting machine.

Medicinal effects calculation: Calculate cpm mean value of
35 contrast groups and different-concentration groups and their

standard deviation, P/N value such as inhibition rate, ICS50

and SI.
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0y~UMH1a00HtOOrHJ MHPUHen HPOOOCCOOOC 0 oMO en
HO b-.~10000M

X
3) SI of 1§%é§space conformation changed rSIFN-co effect
10 on HBsAg and HBeAg in 2.2.15 cell culture:

3 TC50
ST = ——
IC50

4) Estimate the differences in cpm of each dilution degree

from the control group using student ¢ test

15
Scuthern blot: (1) HBV-DNA extract in 2.2.15 cell: Culture

cell 8 days. Exsuction culture medium (Separate cells from
culture medium by means of draining the culture medium.). Add
lysis buffer to break cells, then extract 2 times with a

20 mixture of phenol, chloroform and isocamyl alcohol (1:1:1),
10,000g centrifuge. Collect the supernatant adding anhydrous
alcohol to deposit nucleic acid. Vacuum draw, re-dissolve

] into 20ulTE buffer. (2) Electrophoresis: Add 6XDNA loading
buffer, electrophoresis on 1.5% agarose gel, IV/cm, at fixed

25 pressure for 14-18h. (3) Denaturation and hybridization:
respectively dip gel into HCIl, denaturaion buffer and
neutralization buffer. (4) Transmembrane: Make an orderly
transfer of DNA to Hybond-N membrane. Bake, hybridize and
expose with dot blot hybridization. Scan and analyze relative

30 density with gel-pro software. Calculate inhibition rate and

IC50.

Resulis
Results from Tables 1, 2 and 3 show: After maximum innocuous

35 concentration exponent culturing for 8 days with 2.2.15 cell,

the maxima is 9.0+0x10°IU/ml and the average inhibition rate
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10 The following are some examples for the preparation of rSIFN-

co:
‘) Example 1: Preparation of lyophilized injection

15 a) rSIFN-co 3 x 10° 1U
b) citric acid 0.2 mg
c) dibasic sodium phosphate 2.5 mg
d} NaCl 4.0 mg
e) dextran 20 mg
20 f) Polyoxyethelene anhydrosorbitol monoelaco-acids ester
0.1 ml

g) inject water to a level of 1.0 ml

Preparation technique: Weigh materials according to recipe.
25 Dissoclve with sterile and pyrogen-free water. Filter through
) 0.22um membrane to de-bacterialize, preserve at 6-10°C. Fill
in vials after affirming it is sterile and pyrogen-free. Add
1.0 ml solution to each bottle, and 1lyophilize in free:ze
dryer.

30
Example 2: Preparation of liquid injection

rSIFN-co 3 x 10% 1U

citric acid 0.2 mg

o W

35 dibasic sodium phosphate 2.5 mg

NaCl 4.0 mg
dextran 20 mg
Polyoxyethelene anhydroscorbitol moncelaeo-acids ester

. N
—_ - Z L L D

M

Hh

0.1 ml
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24JUN2005 16 Vh%&ﬁés Claln%% I%esult of changes of its production
10 techniques, and efficacy gains not seen in interferon

described in U.S. Patent Nos. 4,695,623 and 4,897,471.

3. A super-compound interferon of claim 1 or claim 2,
wherein it has 1its unique secondary and tertiary

15 structure which elicit its special efficacies.

4. A super-compound interferon of claim 1 or claim 2,
produced by a highly efficient express system which 1is

constructed with a special promoter.

20
5. The super-compound interferon of claim 4, wherein the

promoter 1is Ppap.

6. The super—-compound interferon of claim 4, wherein its
25 gene is artificially synthesized cDNA, adjusted

according to codon preference of E. Coli.

7. A process for production of recombinant super-compound

interferon recited in claim 1 or 2.

30
8. The process for production of claim 7, comprising

extraction of super—-compound interferon from
fermentation broth, collection of inclusion body,

denaturation and renaturation of the harvested protein.

35
9. The process of claim 7, wherein the process maintains

the high efficacy even when the super-compound
interferon is used with an agent and in a particular

concentration.

40



1. A'reconbi nant super-conpound interferon (rSIFN-co) with changed L 2005
" 3-.di mensi onal structure and i nproved efficacy 5 which can inhibit th% ERM
,,dupllcatlon and secretion of HBsAg and HBeAg of HBV. 2. The interferon of
claim1l1, wherein the 3-dinensional change was the result of changes of its
production 10 techni ques, and efficacy @§ains not seen in interferon

descri bed i mal ShePammcel‘d@s of, 695,628 ahd @c&@kﬂsﬁ’lng 3sep¥15mtpiecvn coapdund
interferon of claim. or wherein it has ue secondary and
Lortiary 15 st PUECEERRIREN o0l o S PETs pouPaligy i batired Sy

super -conpound interferon of claim1l1 or claim2, produced by a hlghly
efficient expresgesyst&meydi &f i slagansty uebﬁagrwstlhga spephal ipaemeherof 20
5. The super-conpound interferon of cIa|n14 wherein the pronoter is PBAD.
6. Thé super - coRB&LAACHNEEPREr6RTBPUSF A AtEr TREEPein its 25 gene is
art|f|C|aIIy synthe5|zed CDNA, adjusted according to codon preference of

E. Coli. e pr t f t

interferon re0|?gg P§O%%§Fmo :#iééwég 8&@@%@P%$@%eggaegthgggﬁg?ﬁéggﬁd
claim 7, conprisnngctésnraft sopeofcsupenndoipbenderanerferon from
fermentation broth, collection of inclusion body, denaturation and

renat ratio of the haryested protein. ; e.pr cl_ai A
wheréPn t he &ro%%éi i At ?ﬁSCBFﬁéSh?gﬁng?F?gggg egeﬁ%%%éﬁq%ﬁem%&?éanes
super - conpound foﬂtenhebmnlbs @femBMﬁDNAanHﬁyﬂg andl HBedgpawhecetiar the
concentration. 40 2 4 JUN 2005 17 The 20 S of cIa| risi ng
separation and VHUYTfi TN of %?ﬁpgiﬁkﬁgco 5%%‘ it &v'f el i atf%ggg g,

process of clai mﬁati}loir@rlcm ngthgepht ypeat odn ioépaﬁlpum f i ladf ssupisrr < omyfound
erferon. 12. The process of c# iE17h—§o rising pgggu ion of ﬂ ui d
1) ection of supkFUISTpdin 7Rt eFPRFGHT 1B 13V T8s bstéénﬁéa ges
'nteﬁﬁerOHIIWFHEﬁ&HéiﬁkB&i&Clﬁeﬁusforcyﬂhm@gél@ﬁlﬁﬁsHBVh@NﬁesHBsAgpaed
HBeAg, wherein the virus di seases conp |S|2$% titis A, atitis

he
hopat, t1s C orHeraagpes P RERRVLERSES, nf (LI TDLSRS vi PISEERayCRURES"
Epst ei n- Farr V1§d$?0¢iﬁﬁs@@¢Peﬁth6U$Eﬁsé5 (Epsthenn- Bar rceliT usleukaemia
Cyt onegal ovi rus er pes_si ex use ovavi ruses oxyi ruses,
pi cor navi r uses, vigpRarovir Lgshm?‘?rh i%e]s‘?ua]{)ﬂﬁ?%? TLErFe ?eﬁ;aem' a
viruses |, or hunan T cell Ieukaenla viruses Il. 20 14. Uses of claim1l and
2, m@@rein L he (RRer «gonRAWicth iint antier an seheﬁéeﬂ fﬁheiﬂhﬁpéﬁFOﬁmﬁSuﬁd 3,
y such as, |IFNla, IFN-2b or other _.nmutants. Uses | aim 13, wherein
super - conpound YHEHIHBh SR ecﬁ%gaéﬁfnﬁ t@Fg8I9Pajﬁ?dV §a|¥|?1%ﬁt?8n
muscl e i nj ecti ompN-1Sybautarmous: idyeat inatanasal , or nucosal
adm nistration. 16. Uses of clain113, wher ei n super - conpound interferon was

adnlnlstered follomn e oc as .follows: 30 injection or 15
per day, 31 WﬁgkCP?Hgaﬁg roN g&g super- compouﬂéalnter e was P9

25 admlnlstered via oral, vein injection, muscle injection,
5 subcutaneous injection, nasal, or mucosal administration.
16. Uses of claim 13, wherein super-compound interferon was
administered following the protocol as follows:

30 injection 9 pg or 15 pg per day, 3 times a week, total

24 weeks.



