WO 20061026915 PCT/ CN2005/ 001411 PHARMACEUTI CAL COVPCSI TI ON AND METHOD OF
TREATI NG HEPATI TIS WTH ARG NASES 5 FIELD OF | NVENTI ON [ 0001] The present
invention is related to pharmaceutical conposition and use therefor. 1In a
preferred enbodi nent, the present invention is related to pharnaceuti cal
conposition that is capable to treat hepatitis. BACKGROUND OF | NVENTI ON 10
[0002] Ther®O ¢ 0%RAY antiviral drugs for the treat menfCHENRRWA4Eis, the
following are the nost frequently used: (1) Interferon: a broad-spectrum
antiviral agent which induces cells to produce their own antiviral protein
through the reaction to the cell surface receptors rather than directly

Killing or SuppHARMACEVUTIOALAOOMICSIEION ANERETRODIGF TRENTENG on of
hepatitis B and C virus replication. At the sane tine it boosts the activity
of NK cells, 15 macrophages BEBATITIS YRHEEHREINASRBH Ul at es | mune syst em and
enhances antiviral ability. (2) Interleukin-2: a T-cell growth factor,

whi ch nodul ates i nmmune system and possesses antivirus and anti-tunor
ability.5 (3) Nucl eosi des: Acyc|RIELD,OF tNVENEIQNe, is an acyclic purine

nucl eosi de which suppresses the replication of various DNA virus. (4) ,
Ar abi nosi dd00({d dhe gresent mveptornein trélated fo pafreastiticel cogaposition epeseitharefolB bot h i n

ot oved anPRACBBERERTE PR ORISRy BTG R rLSTRENEO (3)

Q hers: Hephdtesypebl@toawathepitaypt i ng factor (pHGR), thynosin, anti-hepatitis
B ribonucleic acid, ribavirin, |evam sole, |entinan, potenline,

phyt ohemaggl utini n and et c. BASAGROUNDLQFINVENTION ess of the aforesaid
drugs is unsatisfying and th,%pare easy to induce adverse side-effect. 25

SUMVARY!90OF [PRRANReienre ey BRt il drigs for it tregimentief hepstiligoha Pl olind, it is
an obj ect ofodt ReqRhEY BRE: (1 MMEMelRNa bidad-BleBirt 8ntfitdPLen &l &FhlYEs cells
phar maceuti cal conposition for treating hepatitis. I'n a preferred
enbodi ment , to pneduss Seirtavaaintivyahpyeteini thioughathe reacihan wetlie fcelt swédce tacppiers y
reduci ng arl%%hgli {hlal? dirg’cgy lk?ﬁ{l%,l 01p zupgre?s%;[gi \'/aixq.lts a}l({' thtega?org ﬁ&@ttgﬁa%t suBIEresQFoB%tfi tis. 1
" hepatitis B and C virus replication. At the same time it boosts the activity of NK cells,
15 macrophages and T-lymphocytes, modulates immune system and enhances  antiviral
ability. (2) Interleukin-2: a T-cell growth factor, which modulates immune system and
possesses antivirus and anti-tumor ability. (3) Nucleosides: Acyclovir, for example, is an
acyclic purine nucleoside which suppresses the replication of various DNA virus. (4)
Arabinoside: proved to be potentially effective against hepatitis B both in vivo and in
20  vitro. Some paticnts; show HBV DNA polymerase latency with improved abnormal
biochemistry and liver biopsy during treatment. (5) Others: Hepatocyte growth-promoting
factor (pHGF), thymosin, anti-hepatitis B ribonucleic acid, ribavirin, levamisole, lentinan,
potenline, phytohemagglutinin and etc. However, the effectiveness of the aforesaid drugs
is unsatisfying and théy are easy to induce adverse side-effect.

25
SUMMARY OF INVENTION

'[0003] In the light of the foregoing background, it is an object of the present invention to
provide a more effective pharmaceutical composition for treating hepatitis. In a preferred
embodiment, pharmaceutical compositions are provided for selectively reducing arginine

30  level of a patient in the treatment of hepatitis.



WD 2006/ 026915 PCT/ CN2005/ 001411 [0004] Accordingly, in one aspect, an
enzynme whi ch degrades arginine (arginine degrading enzyne) is provided for
the preparation of nedicanment. In a preferred enbodinent, the arginine
degradi ng enzyne is argi nase or arginine deimnase. Yet another enbodi nent,
the arginine degrading enzyme is an isolated and substantially 35 purified
reconbi nant argi nase. In a nore preferred enbodi nent, the argi nase of the
present inv@ﬁFﬁgﬁmﬁ?Shunan arginase |. Yet another nore PYéferesQpL4L

enbodi ment, the human arginase | of the present invention substantially

conpri ses t cleic acid guence as set forth in SE

520 1D Nor  BooifReotifed & 3Rt aedf HE RS PR AR s FRETCLIBN no aci o
sequence as ds&esdlﬁg)rehiymem iSEHRANGr e ﬁfe;sa:aalroetcbfefned@ar@mom Aepitferrédne
reconbi nant hunman arg%gase | of the present invention is of 80-100% purity.

In a nore pPBPmER B@inifen fegradingo AFYMENE FRIARA Cdr Yeinme cdefmippser Y&t pr esent
i nvention i t t r t he
Sndher WhbbBANP Uk ayglmhé)(agg‘rla%(ggite?fyg{g Reh Rogl8 dsuﬁ tgf fﬁ. i

argi nase of the present invention is have su |C|en

enzynat i3 aptiifiddt spccanbinmt adogihdstyInt @ mage rprefemed” anllmiuaettm, th4 Sargingge roif rige
deprivation” r.e fter. referred t N at| t for a Ieast 3
days. " one” pPErEl B obbBH et Eafficoner e RABR cFhoriane dhe

Si x- hi sti di hémanY&igina@NOsfhee pl}@!ﬁeﬁhf arvemmnmeshténn@lgt ¢oRiprisSs tBE SabhedhdcRic A l ncr ease
the stability of the enzyme _and mnimze inmmunoreactivity elicited by the

pati ent thefgugnee |aﬁseéﬁathﬁe§EQoﬁDeN9r breYEQ B NexB o i mucleip acid seiienees on
conprises a GALRNEI Y sAHE Qi Jﬁ)oar/%aog%,yceba%gt Fnh QIR 1@@935%@840}{1%} hyl ene

glycol. In a nost preferre the coupling agent is
trichl or4- scmbochmpmtethémmlvmaot mhhawr argiease COf th@r presgutcinméntionl és pfriﬂbi(m% c acid

(SPA). The modified ar s.specific,activity of. at I t 250 1.U
Tro 0 one PHRE It £ g™ BeiOR cEMPORREC sosoboRan Mieh PripRt 4 SR, pRRaL;
300- 350 | . Uinvenfibn i$ bf 30-10094 pyaitef erred  enbodi nent, the specific activity is
of at least 500 1.U. /ng. In another preferred 55 enbodi nent, said argi nase
is nodified ve sufficient st b|||ty and to ha Iasna or. serum

hal f-1ife oﬁéogPPP?‘étaé'iO‘ Bf%rfﬂate Bpbgdimenfy fe a{gmﬁéﬁs]o}[%‘{ PN HBY PR AR r ed

embodi nent, rﬁd&ﬁmﬂ%’h&@%fﬁmdﬁﬁ?ﬂ%%ﬁ dybry atik Q@tl%%ﬁ@%blhiﬂ‘é%ﬁt&ﬂ “hfeqftOVi ded to
treat hepatltls In a nore preferre nbodi mént, the "'nedi canent prepared by

t he pres®ént ajgivenddpoimation” phremnai@d refggredrte as “hébal int4 patignt for at least 3 days.

One preferred method of modification is an amino-terminal tag of six-histidine. Yet
another preferred modification is pegylation to increase the stability of the enzyme and
minimize immunoreactivity elicited by the patient thereto. In another more preferred
embodiment, the pegylation comprises a coupling agent covalently bond to at least one
50 polyethyléne glycol. In a most preferred embodiment, the coupling agent is 2,4,6-
trichloro-s-triazine (cyanuric chloride, CC) or succinimide propionic acid (SPA). The
modified arginase has specific activity of at least 250 L.U. /mg. In one preferred
embodiment the specific activity is of at least 300-350 L.U. /mg. In a most preferred
embodiment, the specific activity is of at least 500 I.U. /mg. In another preferred
55  embodiment, said arginase is modified to have sufficient stability and to have a plasma or

serum half-life of at least approximately 3 days.

[0006] Yet another preferred embodiment, the medicament prepared by the present
invention is provided to treat hepatitis. In a more preferred embodiment, the medicament

prepared by the present invention is provided to treat hepatitis B.



2 WD 2006/ 026915 PCT/ CN2005/001411 60 [0007] In another inplenentation
there are further provided pharmaceutical conposition conprising isolated
and substantially purified reconbi nant arginase. In a preferred enbodinent,
t he pharnmaceuti cal conposition provided therein conprising reconbi nant
arginase with 80-100% purity. Yet another preferred enbodi nent, reconbi nant
human arginase i s any argi ni ne degradi ng enzyne, for exanple arginine
dei m nase oWOROIAR6BS5 argi nase |. In the nost preferred BTEDAONOMNH]1 sai d
enzynme conprises essentially of the sanme amino acid sequence as set forth

in SEQ 1D NQ 1 or Q.ID NO 2 and said am no_ _acid codi ngl sequences
conpri sé0t hE0Q e aaWﬁdmalsmn@wué‘meear%@r@@rtprwlqdwhmasegc plgoNeesitien | n a

f d n
pretrerrea e u}[[fg“%sola&@' Qldaﬁlgﬁm%?’l Pﬁlﬂ%&“rp’&%ﬂa t fasd!! s 398%&{ -life

activity and icient stability fn patient’ as or ser

for approxi embalime, e \pbarmaceusina tcamposgiticef wpwécﬂ thbntuf tangirising re@mbegyl ation to
i ncrease the stabil]j the. e me . and mnimnm i nmunoreactjvity [0008]
Yet anot her *&8P¥%c Wltfb%& lﬁé%pqu&ye:#tzg'am}gﬂtpr%ﬁm% Wﬁ}rﬁ@&erﬁ?qng) ‘Pantﬁ %‘si tionis
provi ded t OalgHasy isadngi dngifiifie |deg/r@d1n%7f3n@nﬁafdr QRAmplE Argiife PEiRTIREE edh@;nﬁpdl ment,
the present invention is to nodulate hepatitis. In a nore preferred

enbodi rréht aggasepk: élsth?%v@fﬁqeéﬁmbsdm@mea%smémecfome@ﬁs epspudliytafdhes. | n

anot her 99:?]6@#180 ae%'?e'qg%lﬁ?gé éefﬁ‘a'rth‘fr? fotlj o(PfSE NGB! fén%%d' ﬁ\{r?o“t' on is

prepared in orm o |qU|d Sl on, spensi on, al bum n
aggr egat e ( 3Ad\podimg deqmwmempffetthanmehannqmmf @quteade &srsblcfdnhmrﬂEQ IhAO:

phar maceut i ti o of th resent n i able.to
Dot Mhatr at &g aarrBogt linfeat, SG aBiSS Binqaeains bRGShRPOAE By Badkes
[0009] Fig. siffciedtldating ihGatier’'s PRsHA Gk BbimA Ghlelife B eppRxHhatélyimBaay@r gi nase |
and the corresponding am no acid sequence. [0010] Fi Ig%, |Ais the nucleic

i

aci d sedfenéaothgmreienedimodifipationdprpeaytitpn Mmpre@ss “Kb%lﬁbl of die @eype addi d pAB
101. Nucl ei ?mfﬁ glm%l)lgregmvgyolreuwum site; nt 481-486, region -35 85 of
pronoter 1; region -10 of promoter 1; nt 544-549, region -35 of
pronoter 2; nt 566-571, region -10 of pronoter 2; nt 600-605, ribosone

bi ndi ng si t é3008} Y@1an081Es aspectapf thecpreisnt invent®B2a qlarmasgisicals¢aneposifien 1601- 1603,

stop codon; prov1d1 g ?o lo%&pe(r)%fgu?( Itljeaievéﬁlorf a'patient. In one preferred embodiment, the present
invention is to modulate hepatitis. In a more preferred embodiment, the present invention
75  is capable to treat hepatitis B. In another embodiment, pharmaceutical composition of the
present invention is prepared in the form of solid, liquid, emulsion, suspension, small
albumin aggregate (SAA) or liposome. Yet another preferred embodiment, the
pharmaceutical composition of the present invention is suitable to administrate orally or
intravenously.

80 BRIEF DESCRIPTION OF FIGURES

[0009] Fig. 1A, 1B and 1C are the nucleic acid sequence of human arginase I and the

corresponding amino acid sequence.

[0010] Fig. 1A is the nucleic acid sequence (SEQ ID NO: 1) from EcoRI/Munl to Xbal
sites of plasmid pAB101. Nucleic acid (nt)1-6, EcoRI/Munl site; nt 481-486, region -35

85  of promoter 1; nt 504-509, region -10 of promoter 1; nt 544-549, region -35 of promoter 2;
nt 566-571, region -10 of promoter 2; nt 600-605, ribosome binding site; nt 614-616, start
codon; nt 632-637, Ndel site; nt 1601-1603, stop codon; nt 1997-2002, Xbal site.



3 WO 20061026915 PCTI CN2005/001411 [0011] Fig. 113 is the nucleic acid
sequence (SEQ ID NO 2) of the nodified human arginase and its

correspondi ng am no acid sequence (SEQ ID NGO 3). Nucleic acids 614 90 1603
in Fig |A are the coding region of the nodified argi nase am no acid
sequence. The six histidine (SEQID NO 4) on the N-term nal are shown
underlined. Translational stop codons are narked with *. [0012] Fig. 1Cis
t he nucl ei c W&tE308p/ €8%dence (SEQ I D NO 8) of normal humanP@EN2aege14ll and its
correspondi ng am no acid sequence (SEQ ID NG 9). 95 DETAI LED DESCRI PTI ON OF

THE PREFERREP 013 As used herein, the term"p | at ed

Ar gi nase Oéﬂﬁﬁo IXE %‘[S & 641‘1 6?@§%t(SE§n@eNQ on ohdl F‘P@S‘e‘%§u‘ﬂé‘gyl ation
(see W2004,Qh044N ltsqoh@s?aﬁ‘fﬁ.%@mﬁlhe a8l 3RjubAk YSEH nbfm) BB 234 dTyni mi ze

i mmunor eacti vi t . 100 4] As used herein, the phrase "substantially the
same", et HEV3 MlAmertée ewcbmg:ez;lpo of thhelqddeﬂecglmeammqmﬁcseqmc@m t he

ri bonucl eot i [fel% r m Do acl d u tein,
refers to se%ﬁlésﬁlgglg w%@fﬁ have’ SP' e I&?ermgl anoh Shcownsuendf’fzﬁ(rr:]l chansloﬂ%rﬁ[ﬁ%p

vari ati ons fcodvis heenalcidweéth *sequences di scl osed herein. Species with
sequences that are substantially the sanme are consi dered to be equival ent

to the discl se nd as 105 s V\,i n th ope .of the
appended cl zﬁﬁéﬁ‘lgnﬂ? ge PEEAT Seé’}“?"éﬁ%ﬁi ﬁ(?n8 2ohfE ﬁ@"r‘ﬁ‘afléfg“éaéﬁ ence
vari ations" aﬁ@a@@mu@hdﬁg%macaeﬂ stqidhceasBQIOBRS:@ant i al [y the same as the
DNA, RNA, or proteins disclosed and/or clainmed herein are functionally
equi valent to the sequences disclosed and/or clained herein. Functionally
equi val et sequences will function in substantially the same manner to

pr oduce substantn@mumﬁnsmwmmggifErﬁma Rifp EMBOWIMEiNTSCci d and

am no acid conpositions disclosed a aimed herein. In particular,

functi onal | yoRgphY dk&iNfierEhAhe 8BGP 5egPhRE HrPRadeP LRl 6 Al%ﬁla&afr%f ﬁl%setnpose

di scl osed herein or proteins that have cohservative amno acid varl ations,
such as subsaventian wadibéd by pegylation dvee WZI0A(0E1G48) taaimotehwr th ovabitiod efrthe esi due
or a charged_residue.f.or a siml charged residue. These changes include
t hose recogﬁp?qnﬁ %quﬁgézglofnunﬁre%mx% the art not to substantially alter 115
the tertiary structure of the protein. The term"sufficiently high enzymatic
activityoo r edoe4]As used herein, the phrase “substantially the same”, whether used in reference to

the nucleotide sequence of DNA, the ribonucleotide sequence of RNA, or the amino acid
sequence of protein, refers to sequences that have slight and non-consequential sequence
variations from the actual sequences disclosed herein. Species with sequences that are
substantially the same are considered to be equivalent to the disclosed sequences and as
105 such are within the scope of the appended claims. In this regard, *slight and non-
cohsequential sequence variations” means that sequences that are substantially the same as
the DNA, RNA, or proteins disclosed and/or claimed herein are functionally equivalent to
the sequences disclosed and/or claimed herein. Functionally equivalent sequences will
function in substantially the same manner to produce substantially the same compositions as
110 the nucleic acid and amino acid compositions disclosed and claimed herein. In particular,
functionally equivalent DNAs encode proteins that are the same as those disclosed herein or
proteins that have conservative amino acid variations, such as substitution of a non-polar
residue for another non-polar residue or a charged residue for a similarly charged residue.
These changes include those recognized by those of skill in the art not to substantially alter

115 the tertiary structure of the protein. The term “sufficiently high enzymatic activity” refers



4 WD 2006/ 026915 PCT/ CN2005/ 001411 to the enzyne specific activity of the
reconbi nant human argi nase for at least 250 |.U /ng, preferably at |east
300-350 I.U./ng, nore preferably at least 500 I.U./ng. In the preferred
enbodi ment, the arginase has a specific activity of 500-600 I.U./ng. The
term"stability" refers toin vitro stability of the arginase. Mre
preferably, the stability refers to in vivo 120 stability. The rate of
decrease of WarpgueRcaisti vity is inversely proportional tor¢TeN2pdsasmal
stability of the isolated, purified reconbinant human argi nase. This
relationship is reflected in the half-life of human argi nase i n plasna.
[0015] As ué‘é@emﬁﬁk’“tfﬁé‘c@@mﬁf tl&de@y&wnbh@amaf@a@@@r piigast YW LY D) refers

to in vivo @feqm;%ﬂtq s%’(ﬁb gtl éjﬁ{?e ré‘tgra% ?st%@? Elel/ gllfntil ér erréd]'/ 2-life)

refers to the ti eqw ncen Ion of the
ar gi nase i neibodimerp] t:hs mmasr: hrastarspecxﬁcoadua]ltj of 399-6081L1U./mg0VHSE A dtabiithie r

i nformation_gbout th n know- h and_.terns as erein can be
found in V‘l)f% f‘bf.')’l‘ﬁ %S'é‘ t’\/@%&%ﬁ%ﬁ’@ﬁ% re P@Eﬁ%y’ B 93 Vr?tjg)rs iYe¥td gate the
anti - hepat i §iabili. Vihe4ste OF &8das®bf @&%hé"ﬁ’(ﬁi@lty Kshﬁva@d’eﬂsﬁﬂﬁorné{;ﬁptd Y §H§Ihepn uses
hepatitis B viral tgene transfect ed man |1ver cancer cell Iine 2.15 to

test the cewbilityapf ithexiselatag, (Pﬂrlﬁ?cbif?‘}a@éma@uwaéséflg@ﬁseomeﬂB@?A@lOaﬁwp fBeAg
secretion by.qrgh NAREhalfh o?Hﬁnﬁmannggé%@ o HBV-DNA by arginase.

Comparison i s done using |amvu axovel | come, UK as a positive
control. The result shows that: TC50 of pegyl ated reconbi nant argi nase
after 8 day$0Wf] @PBedréltenbd thertemn Sedidquateomginme deprivia¥ion” (ARCD refers20@ 486 | U/ nd .

el e R R e B PR 55 Gl ek QA el U5 BT
respect yxel YyoulihR r@c?fl‘é@%r tReI BIHcER AN oOhe HBFAS RafiRh pAma iiHBo20dalbl are
29.8127.35, 10.72 1UmM (fromone batch of experinment) and 3.73 (from one

batch of expebplfrent) respectively. The | C50 of HBV-DNA dot blotting in the
supernatant of the culture 140 mediumis 13.180.45 11U/ n., selective index

(SlI) is 3. 1?&)1%13A11-5th%r hethaRbn SHRVF %chﬁ%ﬁcﬂ@w Ho@lam teﬁﬂmié Lﬂ:e& Brbincin
19.797.95 U, selective index Is 2.910 . The V- DNA Sout hern

Blot In Landeifoundal WQ2§0L2001@6&£11935WIQZDQ4/000§¢9 ect i ve i ndex is 2. 000. 20. The
TC50 and TCO of positive control |amvudine are 1198.9797.50 and

[0017] In order to investigate the anti-hepatitis B virus effect of arginase, the present
130  invention uses hepatitis B viral gene transfected human liver cancer cell line 2.2.15 to test
the cellular toxicity of arginase, suppression of HBsAg and HBeAg secretion by arginase
and the suppression of HBV-DNA by arginase. Comparison is done using lamivudine by
GlaxoWellcome, UK as a positive control. The result shows that: TC50 of pegylated
recombinant arginase after 8 days of CPE method drug addition is 40 IU/ml, TCO is 2030
135 IU/ml. The percent suppression of HBeAg secretion, IC50 and SI from two batches of
experiments using TCO = 20 IU/ml is 68.69+8.89, 6.37+0.45 IU/ml, 6.30+0.45
respectively. The percent suppression of HBsAg secretion, IC50 and SI are 29.81£27.35,
10.72 IU/ml (from one batch of experiment) and 3.73 (from one batch of experiment)
respectively. The IC50 of HBV-DNA dot blotting in the supernatant of the culture
140  medium is 13.18+0.45 IU/mL, selective index (SI) is 3.19£0.98. The IC50 of HBV-DNA
Southern Blot Sum in cell is 19.79+7.95 IU/ml, selective index is 2.91+0.88. The IC50 of
HBV-DNA Southern Blot In Lane in cell is 20.06%1.96 IU/ml, selective index is
2.00+0.20. The TC50 and TCO of positive control lamivudine are 1198.97+97.50 and
8000 pg/ml respectively. The HBeAg and HBsAg secretion of 2.2.15 cells are not



8000 g/ M respectively. The HBeAg and HBsAg secretion of 2.2.15 cells are
not 5 WO 2006/ 026915 PCT/ CN2005/001411 145 significantly suppressed after
i ncubating with TCO 800.tg/m |am vudi ne for 8 days. The |1 C50 of HBV-DNA dot
blotting in the supernatant of the culture nmediumis 113.76 .tg/niL,
selective index is 10.54. The 1C50 of HBV-DNA Southern Blot Sumin cell is
88. 786.37g/ nL., selective index is 13.540.97. The nultiple experinental

resul ts areWogB995926%216nt wit h published literature, indi cBEVENFOBHAKLL he
experinents are reliable. The 150 result shows that: Arginase significantly
inhibits the secretion of HBsAg and HBeA% and lowers HBV-DNA in cells.
Exanpl eld  PREGSANY SERPretedalics Medating vas 1CHG08 pe/m Tarmvidng Br Bdavedied [ 0019]

Nane: Pegyl atdof BBINBNA2AS: KIERE iR g@&%g&lﬁ% O Vnrurb Sh&dafid 843 76 |

"arginase". Said arginase conprises nuclelc acid sequence as shown in Fig.
1A, 1B and hgmindelpdtiye indsk rie 496 dihedCabrioh BYePY Askaptent Blot [SO@2i@] cell is

Prepar ati on; fer, to exanpl -8 4 ecificatian of W2004/001048.
160" Reconi Bt et ger S AR faSaRa B8 SR BinsPRela P RB RS o

Masaki's | ahsisehomythppublishet ditéra®res anidi¢atifig tieadhd 6qickigiRn@ afre rafab M0 2RD4/ 001048
(University of Kyoto; Address: 53 Kawahara-cho,  Shogoin, Sakyo-ku,

Kyot o- shP, ~ Ky¥lf elostsdhatsdyginass ugnificanthy gnibifs the S@ﬁr@wﬁroé%&&éa apd, aHi um
accordi ng t @hegpesh9nat &agdosage groups. [0021] Preservation: store in 4C
refrigerator. 165 [0022] 1.2 Positive control: |am vudine, produced by

G axowel | come, UK. Batch No.: B008923, 100 ng per tablet, drug is soaked
and di ssolved in nedium centrifuge to renove sedinents, prepared by MEM
medi um according to the designated d??ﬁﬂﬁ groups during experiment.
Preservation: store in 4 Crefrigerator. T 023] 1.3 2.2.15 cell: 2.2.15 cel

| ine of human liver cancer cell Pldppat@d)ofmasenskected 170 with Hepatitis B
virus, constructed by Mouunt Sinai Medical Center. Inported and cultivated

by our ls?bor[&)tlgfy.l 6 Drug to be tested

[0019] Name: Pegylated recombinant human arginase (BCT-100), hereinafter “arginase”.
Said arginase comprises nucleic acid sequence as shown in Fig. 1A, 1B and 1C and its

corresponding amino acid sequence.

[0020] Preparation: Please refer to example 1-8 in specification of W02004/001048.
160 Recombinant human arginase can be obtained from Professor lkemoto Masaki’s
laboratory prior to the earliest application date of W02004/001048 (University of Kyoto;
Address: 53 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto-shi, Kyoto 606-8507 Japan).

Arginases are prepared by MEM medium according to the designated dosage groups.

[0021] Preservation: store in 4 °C refrigerator.

165 [0022] 1.2 Positive control: lamivudine, produced by GlaxoWellcome, UK. Batch
No.: B008923, 100 mg per tablet, drug is soaked and dissolved in medium, centrifuge to
remove sediments, prepared by MEM medium according to the designated dosage groups

during experiment. Preservation: store in 4 °C refrigerator.

[0023) 1.3 2.2.15 cell: 2.2.15 cell line of human liver cancer cell (Hep G2) transfected
170  with Hepatitis B virus, constructed by Mount Sinai Medical Center. Imported and

cultivated by our laboratory.



WO 2006/ 026915 PCT/ CN2005/001411 [0024] 1.4 Reagents: Eagl es MEM powder,
G 418 (Geneticin), yeast t-RNA, proteinase-K, by Gbco, US A ; fetal

bovi ne serum by Hyclone Lab, U S. A ; L- glutam ne, Jingke Chem cal Reagent
Conmpany; HBsAg, HBeAg radi oi munoassay, 175 China |sotope Corporation
Bei f ang | mmunor eagent Research Center; kanamycin, North China

Phar maceutical G oup Corporation; polyethylene glycol, Fluka, Sweden; DMSQO,
Sigma; d 32FO0R0P026BEi ji ng Yahui Bi o Medi cal Engi neeri ngP@oay3epo14[10025] 1.5
Instrunments: culture bottle, Tunclon TM Denmark; 96-well, 24-well and

6-wel | plat Com n Carbon Di OXI de. i ncubat or Shel Lab, U S A ;
y-counter, ?@gﬂ)} ]B%ck%ﬁﬁge“éer . MEM  payd er’Mbelbgt é@cnﬁ@|n)pry5asénta$l§} er

sof tware, MgdteaSyREMB GRRO! iJ S. A[ Oﬁ?aﬁs]bo;l‘m@ LR, BMlHRe NMBEI Wy andp I eagent
[0027] MEM nedi um 100 ni: containing fetal bovi'ne serum 10% gl ut’ani ne

0.03% GA18lg@ang)/Jingke Kaheamqpt iReaBat (Gotmpany; [BB2'e), HBeAR rezhcmnweoassayul ture:
add 0. 2?76 Tb}ﬁi% I&tcg{gt L}lltgoﬁgﬁ of r[me%lr\]%r%:f% fttﬂesé/ar&le?t ana cm 1%5 cell's,

di gest m nu I°PSperse, ure, uI I

grown af t er Chinaaysnaciutiasbreup C'EQﬁ)‘tauBﬁ},rpoﬁregiyl’&ﬁé glyt 61X Flukd, ySWdGCIQG])MSO;LQO
[0029] Divide ex&gl ment i nto_control %r Ot]JEEp1 and test groups with different
drug concenit&m fom-dFityBsiing Ephw BiggMedical 5‘“%@35(9611’&@1 |s/m, transfer to

culture plate, 100 pl per wel |l for 96-well|l plate, incubate for 24 hours

under 5% co28I By C Inyimeytst gltuesbasls, Fupglon e Pepmptks 96mstin24-welb abbnol ayer .

Di | ute argi gasgSpiibd tofdihd, lﬁ?AnB@drHJH bRxH ngc't#)zmm Shalfrabaty A L Yicgudi@, 20, 10,
5 2.51Unl and add into 96-well plates, 5 different concentfrations 195

al t oget Her , Beckuein| Gerpany; é@mnenMlamtebngel-cmglézqS@IM&MB@WCVWCQ%@y 4 days
with the same original concentration. Cbserve cytopathol ogi cal changes, 8
days or 4 d#6uhfler Celicshwseusdim andtredgkyt destroyed is 4; 75% destroyed is
3; 50% destroyed is 2, 25% destroyed is 1; no changes is 0. Calculate TC50
and TCO acc®®@7hyEN esiem OB melh comvaining detal7bope2g0B1 10%6 ghismine 0.03%,

PCT/ CN2005/ %q:i'é %§0 pg/ml, kanamycin 50 pg/ml.

[0028] 1.7  2.2.15 cell culture: add 0.25% Trypsin into culture bottle with fully grown
185  2.2.15 cells, digest 10 minutes at 37°C, add medium to disperse, 1:3 subculture, full

grown after 10 days.

Example 2
Test for Arginase toxicity to cells

190  [0029] Divide experiment into control group and test groups with different drug
concentration. Digest cells, dilute to 200,000 cells/ml, transfer to culture plate, 100 ul per
well for 96-well plate, incubate for 24 hours under 5% CO, at 37 °C, ready for experiment
when cells grown into monolayer. Dilute arginases with culture medium to 40 IU/mli,
serial dilute to 20, 10, 5, 2.5 IU/ml and add into 96-well plates, 5 different concentrations

195  altogether, 3 wells per concentration, change arginase solution every 4 days with the same
original concentration. Observe cytopathological changes, 8 days or 4 days under
microscope, totally destroyed is 4; 75% destroyed is 3; 50% destroyed is 2, 25%
destroyed is 1; no changes is 0. Calculate TC50 and TCO according to Reed-Muench
Method:



200 50 - BTG50 = Antilog (B+ XC A B A=10g > 50%drug concentration;
B =10og < 50%drug concentration; C = 1log times of dilution Exanple 3 Test
for Argi nase suppression of HBeAg and HBsAg [0030] Experinment is designed to
have HBsAg and HBeAg positive control group, 05 negative control group,
cell control group and test groups with different drug concentration. G ow
200000 cells/mM 2.2.15 cell on 24-well plate, Im per well, incubate for 24
hour s under wo%®@CRsas 37 C. Serial dilute TCO drug sol utrorNeews001%1 di | uti ons
for each drugs: 20, 10, 5, 2.5, 1.25 Nm for Arginase; 800, 400, 200, 100,
50 g/ for lamvudine. 4 wells per concentration, incubate under 5% CO2 at
37 C, c&nge drug 210 solution every 4 days with the sanme concentration,
retrieve culture medi um at day 8, preserve at -20C. Repeat experinment for 2
bat ches, test f gslg %nd HB@AB Ear ately. Check cpm val ue for each
wel l's using y- c pite f 031] @Ecul)é I ng drug effectiveness: calculate the
nmean and standard deviation of  cpm fromthe cell control group and groups
wi th differentafibgrgs0einG shtdn@dib® B = 102N i tk@nBiiakion: LT C & Rfiution
suppression, | C50 and SI. cell control cpm- cpmof groups with drug T
percent antigen suppression (%a) = X 100 cell control cpm Q Cal cul ate I C50
for drug suppression of antigen: 50 - BI1C50 = Antilog (B+ XQ A-B A=
|l og > 50% drug concentration; B = | déxasnp(0 drug concentration; C = | og
times of dilution 8 WO 2006/ 026915 PCT/ CN2005/ 001411

Test for Arginase suppression of HBeAg and HBsAg

[0030] Experiment is designed to have HBsAg and HBeAg positive control group,
05 negative control group, cell control group and test groups with different drug
concentration. Grow 200000 cells/ml 2.2.15 cell on 24-well plate, 1ml per well, incubate
for 24 hours under 5% CO, at 37°C. Serial dilute TCO drug solution into 5 dilutions for
each drugs: 20, 10, 5, 2.5, 1.25 IU/ml for Arginase; 800, 400, 200, 100, 50 pg/ml for
lamivudine. 4 wells per concentration, incubate under 5% CO, at 37°C, change drug
210  solution every 4 days with the same concentration, retrieve culture medium at day &,
preserve at -20°C. Repeat experiment for 2 batches, test for HBsAg and HBeAg

separately. Check cpm value for each wells using y-counter.

[0031] Calculating drug effectiveness: calculate the mean and standard deviation of cpm
from the cell control group and groups with different drug concentration, P/N value and

215 percent suppression, IC50 and SI.

cell control cpm — cpm of groups with drug
® percent antigen suppression (%) = X 100
cell control cpm

@  Calculate IC50 for drug suppression of antigen:

50-B
IC50 = Antilog B+ —— X ()
A-B
A = log > 50% drug concentration; B = log < 50% drug concentration; C = log times of

dilution



(3 SI for Arginase in 2.2.15 cell culture towards HBsAg and HBeAg,

cal cul ated according to cellular pathol ogi cal changes due to

cytopat hol ogi cal toxicity. Cytopathological toxicity TC50 SI = 1C50 (r)
Cal cul ate the cpmdifferences between HBsAg and HBeAg in different dilutions
and control groups by t-test. Exanple 4 Test for Argi nase suppression of
2.2.15 cells DNA 220 (0032] Extraction of HBV-DNA from2.2.15 cells

super nat ant WOEPWP29P0000 cel I s/m 2.2.15 cell on 24-wel PCTANRPG/O00IM  per

wel |, add drugs after 24 hours incubation, change drug solution every 4
days with the sane concentration, collect supernatant fromcell culture
after 8 days oB® i Btishatginen icdUHt @d cditpre maveldeHBidy adr HAyd g, aelchind iagrbrding fae
culture, precipitak®: ppindiblicRRhNEL H¥ L@ N6 @hidpscAloxichl, geSt Wi th prot ei nase K,
extract with phenol : 225 chloroform: isopentanol, nucleic acid
precipitation by absol ute et ha®yopatlabgcoxion TC{r ocedur es, vacuum dry,

re-di ssolve in TE buf f erSlas—sanpte—100331—Dot—btot: place dots: take 20 pl
sanpl e (contains 25 g DNA), denature,¥eutralize, serial dilute 20X SSC
buf f .er. to 1:8 dil l&ﬂﬂsﬁa@e tgencpgll d:i:f{:e%ﬁ;cgsl l;eklx/lee(?lq-ﬁﬁsgge a{;llp E{gpAe’in 91Yfeerfp t g{uxdns 915 %(;ntr(rlybrl di ze,
hybri di ze, wastl nmenbrane, radioactive se exposure and sO on procedures.
230 Devel op X ray PPISRY Wfth conventional nethod. Scan devel oped filmwith
scanner, neasure density with gel-pro software, cal cul ate suppression rate
and 1C50. 10D - TIOD HBV-DNA suppression in 2.2.15 cell culture nmedium= X
100% CIOD [0034] Sothern blot: Extéact iloQ of HBV-DNA from 2.2.15 cel | s:
add drugs and incubate 2.2.15 cells“f8P'8"days, remove nedi um and harvest

cel 5 1oE Cells M, gk 3 G AR SIUSR TN D e ol e
ol 0 Zur 10H5) BBy B sEVHNE it GuR P Furd o adrelitehg &
el ectrophor 2113, cel @nai4uwl plaR, 1ml per well, add drugs after 24 hours incubation, change
drug solution every 4 days with the same concentration, collect supernatant from cell
culture after 8 days of incubation counted from the day drugs added into the culture,
precipitate with polyethylene glycol, digest with proteinase K, extract with phenol :
225  chloroform : isopentanol, nucleic acid precipitation by absolute ethanol and so on

procedures, vacuum dry, re-dissolve in TE buffer as sample.

[0033] Dot blot: place dots: take 20 ul sample (contains 25 pg DNA), denature, neutralize,
serial dilute 20X SSC buffer to 1:8 dilution on nitrocellulose membrane, oven dry, pre-
hybridize, hybridize, wash membrane, radioactive self exposure and so on procedures.
230 Develop X ray film with conventional method. Scan developed film with scanner,

measure density with gel-pro software, calculate suppression rate and IC50.

10D - TIOD
HBV-DNA suppression in 2.2.15 cell culture medium = X 100%
CIOD

[0034] Sothern blot: Extraction of HBV-DNA from 2.2.15 cells: add drugs and incubate
2.2.15 cells for 8 days, remove medium and harvest cells, lyse cells with lysis solutions,
235  extracts with equal volume phenol : chloroform : isopentanol twice, add absolute ethanol
to precipitate nucleic acid, vacuum dry, re-dissolve in 20 pl TE buffer, add DNA sample

buffer, put samples into agarose gel for electrophoresis. After electrophoresis, denature,



WO 2006/ 026915 PCT/CN200 5 /0014 1 1 neutralize and transfer to nenbrane.

Oven dry, hybridize, expose with dot blotting the sane tine. Scan devel oped
filmw th scanner, analyze relative density with gel-pro 240 software, and
cal cul ate suppression rate and 1C50. Results [0035] Cal culate TC50 and TCO
according to Reed- Muench Method. Cal cul ate HBsAg and HBeAg suppression

accordi ng tq,haysesmnti oned fornulas. Cal cul ate suppresgiQi.dfipofsat € and
| C50 by analyzing relative density of agarose gel electrophoresis of

HBV-DNA.  [0036] 1. Arginase toxicity in 2.2.15 cell culture [0037] To

observe Arghoid@Bzd Ml €dnbiér tOMBMBEAnd) €PRh idly, hyidize! 8kpos€ M@htdoB BRitBgtRI human
| iver cancer 2.2.15 cells, add serial diluted drug solution into the cell

culture aft &¥negmenSeansdeyelope Giat ¥igh scaapetr prahyge frelghvesdensity witha ged-pro
subsequ tI . nge drug solution every 4 days
; Yofi ?vgags e, 4id ca‘?’cula%e gkﬁé{@n rat%gﬁ R%‘g

unti | ays erve cytop ogl ca nges under m croscope, and check
for CPE Wi th mcroscope. Results: Arginase toxicity in hepatitis B viral
gene transfected human |iver cancer cell 2.2.15 cells by CPE nethod (8 days
drug admnistration): TC50 is 40 | U glg,ad TCOis 200 g/m in two batches
experinments. Positive |am vudine control, TC50 is 1198.9797.50 g/m, TCOis

8000 g/ ( $&®A8s] EacuidkadBo H&rcol{038hg o R@&QMB&%E MURRS RSRLAE ABs A—geAg and
HBsAg [ 0039] Add Argi nase and | am vudi ne In TCO concentration into

cfe:c | s, chechkndPBeAgatppeessipn EBDAGNGAwcAbBIBe mgntaied forBulis \(Salcudatel supplessidbrat e the
t bl lts. 260

fooa0] 551 Hiefledbobty anawéfs’né %t%v%&sgsgyaﬁa%fos%&é&&cm%a%”' ok fiBVeRfAnes”

Ar gi nase exEﬁq,J,Hrg ‘gz‘%‘fgs r)lrlg. 19I2|2;::1 Cgl'[CCI)tu%é) IlUmM into 10, 5, 2.5 and 1.25

U m, incu concentration for 8 days, average
Cuppr ossi ontoig TuppieRe BT PYRERR! Bidl B uAf e Pnass BB BT,
suppr essi onjivé. anédd/2d.15 ce]lE wa &ﬁ@lﬁdlllﬁ@?ﬁ&ﬂ@ s rCNED O/ déﬂ]culturk after 265
2133812516% Surjé) Fg)rfeuslcsulbgt?on Stamng %J/om 40 /m:f4a%gl ss1L1I s%auegltsl; 02% 10, g ' a? eIUI/m(i50 'S
250  change drug solution every 4 days until 8 days, observe cytopathological changes under
microscope, and check for CPE with microscope. Results: Arginase toxicity in hepatitis B
viral gene transfected human liver cancer cell 2.2.15 cells by CPE method (8 days drug
administration): TC50 is 40 IU/ml and TCO is 20+0 pg/ml in two batches experiments.
Positive lamivudine control, TC50 is 1198.97+97.50 pg/ml, TCO is 8000 pg/ml (see

255  Table. 1A).
[0038] 2. Arginase suppression of HBeAg and HBsAg

[0039] Add Arginase and lamivudine in TCO concentration into 2.2.15 cells, check cpm
value of HBsAg and HBeAg after 8 days, and calculate the effectiveness of drug

suppression. See table 2 for experiment results.
260  [0040] 2.1. Percent arginase suppression of HBeAg

[0041] Two batches Arginase experiments: Serial dilute TCO 20 IU/ml into 10, 5, 2.5 and
1.25 IU/ml, incubate 2.2.15 cells with each concentration for 8§ days, average percent
suppression of HBeAg in supernatant are: 20 IU/ml, 68.69+8.89% suppression; 10 IU/ml,
60.73+£17.49% suppression; 5 TIU/ml, 53.96+20.36% suppression; 2.5 IU/ml,

10



lUm, SI is 6.300.45. [0042] 2.2 Percent argi nase suppression of HBsAg
[0043] First batch Arginase experinment: The suppression rate of HBSAg in
cell culture supernatant of 2.2.15 cell culture after 8 days of incubation
with the concentration of 20, 270 10, 5, 2.5, 1.25 11U m are 49.16%
47.97% 42.29% and 37. 18% respectively. 1C50 is 10.72 IUm, SI is 3.7.3.
However, the percent suppression is |ow for the second batch. The

suppr essi on W08 PBP1SHBSAg i s bel ow 50% wi t h TCO concent PEEANRA0¢ifAl s to 20
IUm, 1C50 > 20 1UmM. [0044] 2.3. The effect of |am vudi ne on HBsAg and

AT R TR RN TR SR

HBsAg and HpeAq, $1it sno&efd4er 8 days of |ncubat| on, calculate the effect of
suppression (See table 1B). [0046] 2.4. Percent Iarri vudi ne suppression of
HBeAg [ 0047]i00knE? 8 \PefcaftQrddei€ fippresdidtsremssiagn of HBsAg in cell culture
supernatant of 2.2.15 28.’) cell culture after 8 days of incubation with

| ani vudi ne i[g04B1Eirsg ®ARE MrEiakdeWrp&imdH0 OThe4dBpressit Gate I HRYAG 8 Qel/chkurdr €:
8.233.02% 12.990. 4603 17.832. 08% 15.842. 33% 14.101.27% No significant
suppr essi on SP@“@F@W 20D ag] cuptur affop B daystof [ingHbarion Wil the picenifiohoiodl. HBs Ag

[ 0049] ek S f Al e r nat ant
of 2.2. {@ %5 ‘ce ’I S a?tﬁaer1 agéjggglg%o%%r?gu al_it%le/ognd T E@f} %tl&glﬁelléﬁq

concent r at i dA.70fTUBAIO ST #(07.3.200yevaf) the @m&nﬁﬁlpgdessﬁonam g@ow 4orGb6 sés8Rd ba4ct055 73%

5.674. 70% 604 88% 5% . No nifi r.essio 290
Y1000 2006/ 9586 BE A DO R S e bR Sooph TR conpaRR s P BURER of
HBsAg ad HBeésgp i noRy/@il5 cells (9 t d a HBeAg (CPM HBsAg (CPM 7. "+ o0 7
~~e 39 my m

[0044] 2.3. The effect of lamivudine on HBsAg and HBeAg

275  [0045] Serial dilute lamivudine from TCO concentration 800 pg/ml to 400, 200, 100 and
50 pg/ml respectively and add into 2.2.15 cells, check HBsAg and HBeAg titer after 8

days of incubation, calculate the effect of suppression (See table 1B).
[0046] 2.4. Percent lamivudine suppression of HBeAg

[0047] The average percent suppression of HBsAg in cell culture supernatant of 2.2.15
280  cell culture after 8 days of incubation with lamivudine in the concentration of 800, 400,
200, 100 and SO pg/ml are: 8.23+3.02%, 12.99+0.46%, 17.83+2.09%, 15.84+2.33%,

14.10+1.27%. No significant suppression is shown.
[0048] 2.5. Percent lamivudine suppression of HBsAg

[0049] The average percent suppression of HBeAg in cell culture supernatant of 2.2.15
285  cells after 8 days of incubation with lamivudine in the concentration of 800, 400, 200, 100
and 50 pg/ml are: 4.65+£6.58%, 4.05£5.73%, 5.67+4.70%, 8.60+4.88%, 3.45+3.95%. No

significant suppression is shown.

290
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IC50 ; ICGO O 7 PCSI SI Smi1UM IUm ~ OO 20 74.9808 6.69 5.98
49,1558 10.72 3.73 10 73.0985 47.9651 1 8 5 68.3484 42.2871 2.5 61.8387
37.1787 20 62.4033 6.05 6.61 10.4731 > 20.00 10 48.3596 6.0761 2 8 5
39.5618 1.4739 2.5 41.8149 2.6073 1.25 37.3426 4.463 20 68.698.89 6. 37
6.30 29.8127.35 1" batch 0 d 10 60.7317.49 0.45 0.45 27.0229.62 10.72 Ft 5
53.9620. 36 21.8828.86 2"d batch mm2.5 51.8314.16 19.9224.40 >20 vo 1.25
37.34 4. 46 Wotomves15295 300 12 WD 2006/ 026915 PCT/ CN20&5/dddodadi411Tabl e
113. Lam vudi ne Suppression of HBsAg ad HBeAg in 2.2.15 cells (% HBeAg

(CPM HBsAg (CPI\Q dc
Table 1A. Arginase Suppression of HBsAg ad HBeAg in 2.2.15 cells (%)

¥ B |9 4 HBeAg (CPM) HBsAg (CPM)
2 |5 |2 g
79 e - o9
= - 2
g 5‘ 5 R Q
El i) g 7] @
T |w s ] IC50 g 1C50
g 15 | 2 g SI g SI
& = s e TU/ml < IU/ml
8 |8 ] 2. g
= & Q
= =
20 74.9808 6.69 5.98 49,1558 1072 | 3.73
10 73.0985 47.9651
1| 8
5 68.3484 422871
2.5 61.8387 37.1787
20 62.4033 6.05 6.61 10.4731 >20.00
10 48.3596 6.0761
E 2 | 8 5 39.5618 1.4739
S
z 2.5 41.8149 2.6073
1.25 37.3426 4.463
7 20 68.69+8.89 6.37 6.30 29.81227.35 1* batch
(=]
g 10 | 60.73s17.49 | 045 | 245 9004060 | 1072
o
-2
§ 5 53.96+20.36 21.88228.86 2™ batch
-«
g 25 | 51.83+14.16 19.92424 40 520
[+
1.25 37.34 4.46 Not even

295

300
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moaOr kO, T, wCCO00gyy? qlC0g/mM SI VICOg/m SI ¢ s 800
6. 10 >800 0 >800 400 12.67 8.10 1 8 200 16.35 2.35 100 17.48 12.05 50
13.20 6.24 800 10,37 >800 9.299 >800 400 13.32 0 2 8 200 19.31 8.99 100
14,19 5.15 50 14.99 0.65 800 8.233.02 4.656.58 >8000 TCO 800 >8000 TCO c
400 12.990.46 g/m . 4.055.73 800 g/mM. m8 200 17,832.09 No significant
5.674.7 No significant m 100 15.842. 33 suppression 8 6+4 88 suppression n
shown. showW¥O20§0026215101. 27 3. 453. 95 [0050] 3. Argi nase BEIACN28050014d1 ne
suppressi on of HBV-DNA in supernatant of 2.2.15 <cell culture 305 [0051] 3.1

Argi nase dot_ blotting in HBV-DNA in supernatant of 2.2.15 cell culture
Table 1B. Lammvudine Suppression of HBsAg ad HBeAg in 2.2.15 cells (%)

v HBeAg (CPM) HBsAg (CPM)
S| &
< [«
= 9,‘ g
g 3 a 8 R E
C(8 & = g w 2
2|83 |5| 7 g £
L g (8 Y k| IC50 pg/m! ST s IC50pg/ml | SI
g % g g
g 800 6.10 >800 0 >800
§ 400 12.67 8.10
=
° 1 8 | 200 16.35 235
100 17.48 12.05
50 13.20 6.24
800 10.37 >800 9.299 >800
400 13.32 0
2 8 | 200 19.31 8.99
100 14.19 5.15
50 14.99 0.65
;* 800 8.23+3.02 4.65+6.58
S >800£0 TCO 800 >800+0 TCO
o
:):_?,- 400 12.99+0.46 pg/ml. 4.0545.73 800 pg/ml.
o
B 8 200 17.832.09 No significant 5.67+4.7 No significant
o
% 100 15.8422.33 suppression 8.6+4.88 suppression
shown. shown.
50 14.10+1.27 3.4543.95

[0050] 3. Arginase and lamivudine suppression of HBV-DNA in supernatant of 2.2.15

cell culture
305  [0051] 3.1 Arginase dot blotting in HBV-DNA in supernatant of 2.2.15 cell culture

[0052] The effect of arginase on HBV-DNA in supernatant of 2.2.15 cell culture, the
IC50 of two batches of test solution against HBV-DNA after 8 days of incubation are
16.04, 10.31 IU/ml. average IC50 is 13.18+4.05 [U/ml, SI are 2.49, 3.88, average is 3.19+
0.98. See Table 2 for result.
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[ 0052] The effect of arginase on HBV-DNA in supernatant of 2.2.15 cell
culture, the [1C50 of two batches of test solution against HBV-DNA after 8
days of incubation are 16.04, 10.31 IUm . average IC50 is 13.184.05 U m,
SI are 2.49, 3.88, average is 3.19 0.98. See Table 2 for result. 13 WO
2006/ 026915 PCT/ CN2005 /0014 1 1 310 Table 2. Effect of Arginase on
HBV-DNA i n t of 2.2.15 cell cuItureCI)ODlIutl ercent
suppr essi ons‘gt?%lgl%?%%{l\km in cell culture supernatant P/CL%%&%P
concentration Original Solution 020 (g/rnl) (10QD) %suppreSS| on 1C50 (pg/m)

Si. 1 8370 HeAR.23ERG BLARKidMRe QAHEV‘J}?NAHDS BRRkal of 922180311 2uid390. 38 11. 9877

2.5 1783.34 24 9152 Control 2375 20 2430 14 47 7577 10 .31 3 .88 10
2881. 48 38. 0§49 5 2613 11 4 Iﬁlmafact&/péceﬂmﬁes&hoﬂﬂnvmln&uaﬁlr&mam 15. 7769
Contr ol 46513-67"‘?’\/\10 centratl(ms average 138.184.05 3,190. 98 053] 3.2 Effect of
| ani vudi ne fto fo DRA™T i “Sup@rigingtSaliion of , 2 0 18 cellbsogw rle [0Q54] The
effect of Ilam i ne (t‘%""HBV DNAIOm super nat ant of 2 dell culturle of
first batchex ellnent. FC50 TS5 113776 gfm, TCHhO TS 1198719797. 50 ghm , Sl
is 10.54. [315] Pelrestht ih Td6PS 3 o B n fact &8V per dent Spprdssi on of
HBV-DNA in icel | cultur® superndtdost ¢y 2080ug 2 00 concentration
5 2090.38 11.9877
2.5 1783.34 24.9152
Control 2375.1
2 | 8 20 2430.14 41.7577 10.31 3.88
10 2881.48 38.0549
5 2613.11 43.8243
2.5 4118.31 11.466
1.25 3917.78 15.7769
Control 4651.67
Two batches average 13.18+4.05 3.19+0.98

[0053] 3.2 Effect of lamivudine to HBV-DNA in supernatant of 2.2.15 cell culture

[0054] The effect of lamivudine to HBV-DNA in supematant of 2.2.15 cell culture of
first batch experiment: IC50 is 113.76 pg/ml, TC50 is 1198.97£97.50 pg/ml, SI is 10.54.

315  See result in Table 3.

o Dilution factor/percent suppression of HBV-DNA in cell culture supernatant
]
s
e
=] g Drug
1 = :
& u; concentration
a (ng/ml) ICS0
2 i 1
g CPM % suppression (ag/m)) S
=
800 663.013 82.5905 113.76 10.54
= 400 795.628 79.1083
f=3
E ; 200 1080.03 71.6404
=
& 100 1465.31 61.5237
o
50 2831.21 25.6576
Control 3808.34

Table 3. Effect of Lamivudine on HBV-DNA in supernatant of 2.2.15 cell culture
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oe (pg/m) 1C50 CPM % suppression (Pg/~) SI 800 663.013 82.5905 113.76
10.54 400 795.628 79.1083 200 1080.03 71.6404 a 8 100 1465.31 61.5237 m
50 2831.21 25.6576 Control 3808.34 Table 3. Effect of Lam vudi ne on HBV- DNA
i n supernatant of 2.2.15 cell culture 14 WO 20061026915 PCTI CN20051001411
[ 0055] 3.3. Arginase and | am vudi ne suppressi on of HBV-DNA Southern Blot in
2.2.15 cells [0056] 3.3.1 The suppression of HBV-DNA Southern Blot in
2.2.15 cel | vy2086/0icassse 320 [ 0057] Results show The reswmtticedootmial HBV- DNA
Southern Blot in 2.2.15 cells is totally suppressed after 8 days of
i ncubation with Arginase added: two batches of experinent 1C50 are 25.42,
14.17 1 U i [055&B dgArdi@soandslamivud g sgppression of BBY-BRAaSuithetn BRt ieZ péft i vel vy,
average i s 2120 88. The result of total HBV-DNA Southern Blot In Lane in
2.2.15 cell s7"two batches of experiment IC50 are 21.45, 18.67 IU m, average
s 325 20. . I . . r.a 1,8 2 .20 See results
I n Tabl e 4. q%ﬁ?g'%%%rsap\n%s&lgﬁ gﬁ%lﬁ?’g’%g%osr]?ﬂ%fﬁ@?}}%z&%gﬁ% Eggf‘ﬁl 0t in 2.2.15
cells 2 I ' 9 | I R jon [m (10D
Suppr es&ion 1E7HEHR Sh3F, Phe RGP o ot BB X o, BUBBR IS RARTS 56 g
24234 17. 6303alB24PHré3ed/ B2 8l d8ysSo ik(H¥atidi . voifty Ar@Bak8 Gadddd: Sthb7batches of

experiment IC50 are 25.42, 14.17 IU/ml, average IC50 is 19.79+7.95, SI are 1.57 and

2.82 respectively, average is 2.19+0.88. The result of total HBV-DNA Southern Blot In

Lane in 2.2.15 cells: two batches of experiment IC50 are 21.45, 18.67 IU/ml, average is

325 20.06+1.96 IU/ml, SI are 1.86, 2.14, average is 2.00+0.20. See results in Table 4.

Table 4. Arginase suppression of HBV-DNA Southern Blot in 2.2.15 cells

8
£ hig 555 sum % 1050 | o | pone % 100 g
= = gfm (I0D) | Suppression | pg/ml (10D) Suppression | IU/ml
20 25011 14.9893 | 2542 | 157 | 31436 | 252982 | 21.45 | 1.86
10 24234 17.6303 32499 | 227722
11 8 5 20104 | 31.6679 28796 31.5717
2.5 | 21650 | 26.4131 28762 31.6525
Control | 29421 42082
20 34433 479416 | 1417 | 2.82 | 46760 38.6255 | 18.67 | 2.14
10 46884 | 29.1172 66241 13.0559
21 8 5 46283 30.0259 61655 19.0752
25 | 68619 0 88350 | 38.6255
Control | 66143 76188

[0058] 3.3.2 The suppression of HBV-DNA Southern Blot in 2.2.15 cells by lamivudine

[0059] Results show: The suppression effect of total HBV-DNA Southern Blot in 2.2.15

330  cells with lamivudine: two batches of experiment IC50 are 84.27, 93.28g /ml, average is
88.78+6.37ug/ml, TC50 is 1198.97 ug/ml, SI are 14.23 and 12.85 respectively, average is
13.54+0.97 (see Table 5).
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2.5 21650 26.4131 28762 31.6525 Control 29421 42082 20 34433 47.9416 14.17
2.82 46760 38.6255 18.67 2.14 10 46884 29.1172 66241 13.0559 2 8 5 46283
30. 0259 61655 19.0752 2.5 68619 0 88350 38.6255 Control 66143 76188 [ 0058]
3.3.2 The suppression of HBV-DNA Southern Blot in 2.2.15 cells by |am vudi ne
[ 0059] Results show. The suppression effect of total HBV-DNA Sout hern Bl ot
in 2.2.15 330 cells with | am vudi ne: two batches of experinent |C50 are
84.27, 93. 28 PRY 9268\per age is 88.786.37g/nm, TC50 is 1198CHINIPMOI4IE| are
14. 23 and 12.85 respectively, average is 13.540.97 (see Table 5). 15 WD

Souther n B deoen v agncippesisnyd B Pya BT bRTR PR €3 Sum (1 00y 06
&

Suppr essi off )Q,asg)g/ m Sl add]tion 800 Yg/rn] 143.P1 90.50 84.27 14]23 400
317. 332 70. C§4 20&ue36 6’."35’“‘;‘?‘5‘.‘“&0 Bu 1080 494 suppréstonSR 1c8ighA8| 91 §20. 5¢
Control 1514 08=man |y =88 85 7o 01 93 28 12 85 40D 804 63 66 87 2 589. 01
75.75 2 8 800 ug/ml 143.91 90.50 84.27 14.23
400 317.332 70.04
| g 200 366.35 75.80
100 491.77 67.52
50 748.91 50.54
Control 1514.08
800 pg/ml 509.85 79.01 93.28 12.85
400 804.63 66.87
) 5 200 589.01 75.75
100 1002.21 58.74
50 710.239 70.76
Control 2428.92
Two batches average 88.78+6.37 13.54+0.97

335  [0060] Discussion

[0061] The experiment observes the toxicity of Arginase and anti-hepatitis B virus
positive control drug lamivudine on hepatitis B virus transfected human liver cancer cell
2215 cell line after 8 days of added drug incubation, the suppression of HBsAg and
HBeAg secretion and in cell culture supernatant, and the suppression of HBV-DNA in

340  cells. See Table 6 for summary.

Table 6. Summary of Effect of Arginase and Lamivudine on HBV-DNA in 2.2.15 cells

Cellular HBeAg HBsAg Cell Cell HBV-DNA Southern Blot
] toxicity Supernatant
=] IU/ml HBV-DNA
92
i TC50 TCO | IC50 SI IC50 SI IC50 SI IC50 SI IC50 S1
1U/mi TU/ml 1U/mi pg/mi ug/ml
o E 40 200 | 6.37+0 | 6.3020 | ®10.72 ©3.73 13.18+ { 3.19 19.79 2.19+ 20.6+1 | 2.00+
@ g2 .45 A4S 4.05 * +7.95 0.38 96 0.20
D s
5 @>20 @s1 0.98
= | 11989 | 800x | >800 >800 113,76 | 10.54 88.78x | 13.54x
2B |7 0 6.37 097
5 8 97.50 pg/ml ug/ml
P - .
= ng/
ml

Annotation: @ first batch, @ second batch
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100 1002.21 58.74 50 710.239 70.76 Control 2428.92 Two bat ches average

88. 786. 37 13.540.97 335 [0060] Discussion [0061] The experinment observes
the toxicity of Arginase and anti-hepatitis B virus positive control drug
| am vudi ne on hepatitis B virus transfected human |iver cancer cell 2215
cell Iine after 8 days of added drug incubation, the suppression of HBsAg

and HBeAg s@giméome;sand in cell culture supernatant, angcBRo83RpsESSI on of
HBV-DNA in 340 cells. See Table 6 for summary. Table 6. Sunmary of Effect
of Arginase and Lam vudine on HBV-DNA in 2.2.15 cells Cellular HBeAg HBsAg

Cell Cell HBROMNA AginbfeadticiBl ©2.2.15cetloxi city Supernatant U nl HBV-DNA ae
TCSO TCO ICSO S1 1G50 SI 1C50 SI 1650 S IGO0 S TUM 1TUmM TUnt pg/M
I1gtnl|l 40 [@@83] GC306f Argdfatk 910 U/l 0RC0748 208 IWBmB. 19 19.79 2. 19 20.61 2.00
Lo. .45 .45 0>20 (r)st 4.05 7.95 0.88 .96 0.20 0 0.98 t" 1198.9 800 >800

>800 1134576 [0@45FCEB.of HodiBvd4ordrol fardividifie 37 1 08I7+9NE0 Rik/milg/Tidomses @70 50 pg/
M Annotation; O first batch, 0 second batch 16 WD 2006/ 026915
PCT/ CN2005/ 08424 1 [0062] 1. Arginase toxicity to 2.2.15 cells

{0065] 2. Arginase and lamivudine suppression of the secretion of HBsAg and HBeAg in
2.2.15 cells

[0066] Serial dilute 4 concentrations of TCO 20 IU/ml Arginase and added into 2.2.15

350  cells to incubate for 8 days, the average suppression rate of two batches of experiments on
HBeAg secretion is 68.69+8.89%, the IC50 to HBeAg is 6.37+0.45 IU/ml, SI is
6.30+0.45. The suppression rate of HBsAg is 29.81+27.35%, the IC50 to HBsAg are: first
batch 10.72 IU/ml, SIis 3.73, second batch is 20 IU/ml.

[0067] Suppression rate is below 50%, IC50 >20 IU/ml, SI:< 1. No average has been

355  taken for the two batches of experiments.

[0068] No significant suppression action for HBeAg and HBsAg by adding TCO 800
Mg/ml of lamivudine into 2.2.15 cell culture to incubate for 8 days. Half of the effective

concentration and SI cannot be calculated.
[0069] 3. Arginase and lamivudine suppression of HBV-DNA in 2.2.15 cells

360  [0070] Results show: The IC50 of Arginase in HBV-DNA Dot Blot from supernatant of
cell culture added with drug after 8 days of incubation is 13.18+4.05 IU/ml, SI is
3.19+0.98. The IC50 in HBV-DNA Southern Blot after 8 days is 19.79+7.95 IU/ml, SI is
2.1940.88. The IC50 in HBV-DNA Dot Blot with added drug In Lane after 8 days is
20.06+1.96 pg/ml, SIis 2.00+0.20.

365  [0071] The IC50 of lamivudine in HBV-DNA Dot Blot is 113.76 pg/ml, SI is 10.54. In
suppression of Southern blot, the IC50 of both batches of experiments are 84.27 and
93.28 pg/ml, average is 88.78+6.37 pg/ml, TCS0 is 1198.97 pg/ml, SI are 14.23 and
12.85 respectively, average is 13.54+0.97

[0072] It must be noted that as used herein and in the appended claims, the singular forms

370 “a” and “the” include plural references unless the context clearly dictates otherwise. Thus,
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[0063] TC50 of Arginase is 40 I1Unm, TCOis 200 U mM. 345 [0064] TC50 of
positive control lam vudine is 1198.9797.50 g/m; TCO is 8000 g/m . [0065]
2. Arginase and | am vudi ne suppression of the secretion of HBsAg and HBeAg
in 2.2.15 cells [0066] Serial dilute 4 concentrations of TCO 20 U m

Argi nase and added into 2.2.15 350 cells to incubate for 8 days, the

aver age suppression rate of two batches of experinments on HBeAg secretion
is 68.698. 899 20pHB26P1B50 to HBeAg is 6.370.45 U nl, SI iECT/NREOONE! The
suppression rate of HBsAg is 29 8127.35% the 1C50 to HBsAg are: first
batch 10.72 1 U nl IS second batch is 20 LU m . [0067] ressi on
rate is bel % %W&ler S5 %JP'Pﬁ”na@P“ ?PTP%%V}@?%é Y r%@éﬁl? t aken
for the two jaghahi6s @b rekRede BB He el AW Head¥RnSli SN del 63En UP R EIEN act i on
for HBeAg and HBsAg by adding TCO 800 pg/m of |amvudine into 2.2.15 cell
culture to |SW§$JWtI@CﬂﬂQSiS kgowrmipghospighitledoin thetpst, ek sedeitive  concentration and Sl
cannot be cal cul at ed. 0069]h 3. Ar i nase and | am vudi ne suppressi on of

HBV- DNA i n 200¥3} Enlegy dedingd othprydseopl Feéhrucatl gnd; payetifiT liermis @81 ksfreimbgientise i n

HBV- DNA, Dot fter 8
days. of “Pncuiat rer FLRSAREAR, B on 98t of B HhGHALHTSE M A uf N i€ 60 o
Sout her n Bl dtiveafidrebeléngdagihdugh Jaﬁy 2thodd ahthﬂtenaISIsmﬂ;ar o2 .e9i0al8R.to Thge | C50 i n
HBV- DNA Dot Bl§%§ th addddr In Lane after ays is. 20.061,96 g/m, SI
is 2.000. 20. ‘%?I?li}] cat ejl e H%WWHF%%“& WBVHWOID&PC peftred s 113. 76
g/m, Sl is ydhoad- anhnmaﬁ:HE’l@rzﬁ§ Soan d@Jcnggptﬂﬁrﬂhbm:a‘ﬁan tiitibifea OnQlin DAL N

bat ches of experinents are 84.27 and 93.28 g/, averag; is 88.786.37 g/m,
TC50 is 1198n@wogted hergdp byreferuceag degeribe 1121 @5:1¢se§p@¢ftq i lyatloavfer whieh | s

13. 540. [ Q07 t.be. not h a r the ended

cl ai ns, 9l{he(hgs)ci %e}eﬁ%nce r&g Clte(FmSCP(?gc%ubn %8 %P %?gmlr?glhﬁvg ur a ?cgsgdgces

unl ess the thlifwatloxfsl wigtih yts dtcprahﬂmapﬁmmmsmosél' b‘ﬂmdmaliﬂskHQnZtﬁQG]’t. AR6915

PCT/ CN2005/ 001411 for exa reference to "a pharnaceutical preparation”
i ncl udes ni »b¢haed lgcfatlapqrq:r%g/g 'the scope of the invention.

[0074] Formulations of the pharmaceutical composition of the present invention can be

used in the form of a solid, a solution, an emulsion, a dispersion, a micelle, a liposome, and
385  the like, wherein the resulting formulation contains one or more of the modified human
arginase in the practice of the present invention, as active ingredients, in a mixture with an
organic or inorganic carrier or excipient suitable for enteral or parenteral applications. The
active ingredients may be the arginase, for example, with the usual non-toxic,
pharmaceutically acceptable carriers for tablets, pellets, capsules, suppositories, solutions,
390  emulsions, suspensions, and any other form suitable for use in manufacturing preparations,
in solid, semisolid, or liquid form. In addition auxiliary, stabilizing, thickening and coloring
agents and perfumes may be used. The active ingredients of one or more arginase are
included in the pharmaceutical formulation in an amount sufficient to produce the desired

effect upon the target process, condition or disease.

395  [0075] Pharmaceutical formulations containing the active ingredients contemplated herein
may be in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Formulations intended for oral use may be prepared according to any
method known in the art for the manufacture of pharmaceutical formulations. The tablets

400  may be uncoated or they may be coated by known techniques to delay disintegration and
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preparations and reference to "the nmethod of treatnent” includes reference
to equivalent steps and nethods known to those skilled in the art, and so
forth. [0073] Unless defined otherwi se, all technical and scientific terns
used herein have the 375 sanme neani ng as commonly understood by one of
ordinary skill in the art to which this invention belongs. Al though any

nmet hods and materials simlar or equivalent to those described herein can
be used in the practice or testing of the invention, the preferred nethods
and materia [ e re

i ncor por at e{iﬁ%’gﬁ% 1&9‘{3" ?h é‘l?sgﬁagtracg the(rf% g ? OlVlbe ﬁﬁpqlg‘ qfonggerg 1% CHOda

i nf or mat i onTheymawialsc he m&dttm@nneshmtmﬂrcapvm tabletsdfolr qontradbd\re@aset on vm th. The

i nvention having been fully described, nodifications within its scope wll
be apparent to those of ordinary skill in the art. Al such nodifications
are within Cﬂ@%]%m aaiesiﬂoﬁmilatimmﬁﬁriomhuse[mu]in ﬂiefamlcﬁhﬁrdlgaatbfcapdmk:s wherein
gpa;nggﬂj:jl ﬁl@ ct1Q/ r@r %{e 1{3(816 leC({ w1?h a?xrlr?e%tesgﬁd élﬂler%nftor exr;]img aE:}uImc onTte caléll(rl;lﬁe T orm
and 385 thghdspﬂae kamhe,rcenhe hlteeTh@smi;t alsmgaeflmﬂmjﬁoah bﬁmm@mlalcmulmﬁh@enn ter e of
t he nodifi ed lerrarédaer |aIr‘laamslg-:(e Dt Qe ract |lce & #ﬂ gsent | nlvF ‘% N, aS
active |ngre NenPs TR % T Xt ure Bt o e "%?Plélgh T SN EFgaN"e PFEP o
exci pi ent suoi dlizbbié for enteral or parenteral applications. The acti ve
ingredients may be the arginase, for exanple, with the usual non-toxic,
pharmaceutically acceptable carriers for tablets, pellets, capsules,

supposi t or i §¥77]skk lpharmlaeaunaﬂ) forantalicis ong alss bs paths foumsbf a ananlle amgctacbtehehltlcbmm
|S|UIqL|a3| 1?0]; (r)nrusu%l%lol N | 52 pgxhszl(ol%lr %na b xgréalléa?ﬁd ac@a‘dmg ttﬁ 181%%1:3] C!fI;]etho(ad dl§19%lsgltabf%r
agents and piepdrimes wcaylg lbgentssmd susiﬁtnémgegqntseThersgn@dnJemtée mﬁpamtlen oy riwrte a

argi nase are__.inG I

Sufti o ont el Sohlon A BURITRE il R plr R Al ATV o, o
or di sease. c8@plq @9356]oltﬁhamnrdc4ehmnccad>l Sterileu fizedi mtssar@@mnvantrwmig' erhpgoyad tai ve

i ngredients rein

exanpl e, sc%(iQ nf g{r}s% %‘?’1 hrﬁ’lggl%l'nl gcz)rgiﬁ% é)la&)oée ang bfla?ld ’ngdjl)ﬁ ﬁﬁ% Be Cl%élog d%cl\iﬁ?n%

di spersi bI e sytwtiemsnaor ggb{mxides fattewﬁs(nr&h@mg hhrccjacnd) ngtor[atly vmpsmg wetabic oils
ZZLEP; (r)l(t:] telcl)ll )a(.%,]ersasme 011?8&% xlv\ﬁean\lt otlhcgg(g}g efd]%dr grts the"i!%?a W‘n%rgsém(f le%f%ate,
phar maceut i oathe ﬂlbe; Buffers, derisose Fdheionareenativi,Cintierydaps, a;nd(daaﬂcactambe intveporatedly be

coated by known, LA GRS nEBhME Sl fgiald on and 18

[0078] The pharmaceutical formulations may also be an adjunct treatment together with other

chemotherapeutic agents.
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absorption in the gastrointestinal tract, thereby providing sustained action
over a longer period. They nmay al so be coated to formosnotic therapeutic
tablets for controlled release. [0076] In sonme cases, formulation for oral
use may be in the formof hard gelatin capsules wherein the active
ingredients are mxed wth an inert solid diluent, for exanple, calcium
carbonate, calcium phosphate, kaolin, or the like. They may al so be in the
formof soft gelatin capsules wherein the active ingredients are mxed with
wat er or Waatiscclaimedisum for exanple, peanut oil, liquid paraffin, or olive
oil. [0077] The pharmaceutical fornulations may also be in the formof a
sterile l.nj echaibt ef swontbimmt bnmas asgeass ildn.théermaguokipenk h emedieaynene for

formul ated according to known net hods using suitable dispersing or wetting
agents and suspessiiegt alemphsts. The sterile injectable preparation may al so be
a sterile injectable solution or suspension in a non-toxic

parent eral | y-aeceptAbbQifd oUshlin Pr whRALMARE pufiff of GXAMRbEbIAR AgiAbdfi on in
1,4-butanediol. Sterile, Tixed oils are coﬁventlonally enployeg as a

sol vent or su§pﬁﬂg%ng medium For this purpose any bland fixed oil may be
enpl oyed i ncluding  synthetic nono- or diglycerides, fatty acids (including
ol eic acjd), naturall ccurring vegetahle oils i ke sesane oil,. coconut

oi l, pea#‘lut ot'€ u%@?%ﬁ@éééoo‘ilﬁl?fl ér Q’@Wﬁ%é@idcreﬁla'fﬂh’wa%ﬁf?d‘lwég,COIH}H{’émgt hyl
oleate, or the like. Buffers, dextrose solutions preservatives,

ant i oxi dant s, sugsfantidily the kame segleibacideauapes at wed forgr inuSéQ 1RSNQol ar 8EQo

di ssol ve the sol uble enzyne as required. [0078] The pharmaceuti cal

fornul ati ons NGl S oviixeeiarsaadpuriat atidestjnant coopeiséresubaiahtialbt thersame

chenot herapeutic agents. 19 What is clainmed is 1. A use of reconbi nant human

argi nase | i narhing abRANEG @G bEs@forth MESliGaDBNY: For  the treatnent of
hepatitis. 2. The use according to claim1l, wherein the purity of said

reconbi nant afQi H?esfccbﬁii%gBPd Q07 %vheife*i‘r?gédﬁ%e@o@ﬁtﬁflﬂit%%%ﬁ?secﬂa%iJT% cifipher ein
sai d reconbi nant argi nase conprising substantially t sane nuclelrc acid
sequence as set. for i EQID NG | or SEQ ID NO 2, wherein said nucleic
aci d sequence® BH%Pfgggﬂgihé%antially the same amino acid sequence as set
forth in SEQID NO 3. 4. The use according to claim?2, wherein said

reconbi nant aFii HifsacaeEding 1@ sdams 2cwherein said recombinant arginase comprises a

modification that results in having sufficient stability and an in vitro plasma
half-life of at least approximately 3 days.

6. The use according to claim 5, wherein said recombinant arginase is pegylated.

7. The use according to claim 6, wherein said pegylation results from covalently
attaching at least one polyethylene glycol (PEG) moiety to said arginase using a
coupling agent.

8. The wuse according to claim 7, wherein said coupling agent is
2,4,6-trichloro-s-triazine (cyanuric chloride, CC) or succinimide propionic acid
(SPA).

9. The use according to claim 2, wherein said recombinant arginase comprises six
histidines attached to the amino terminal end thereof.

10.  The use according to claim 1, wherein said hepatitis is hepatitis B.
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activity of 250 I.Ung. 5. The use according to claim2, wherein said
reconbi nant argi nase conprises a nodification that results in having
sufficient stability and an in vitro plasma half-life of at |east
approximately 3 days. 6. The use according to claim5, wherein said

reconmbi nant argi nase is pegylated. 7. The use according to claim6, wherein
sai d pegylation results fromcovalently attaching at |east one pol yet hyl ene
glycol (PEG npiety to said arginase using a coupling agent. 8. The use
accor di nd- t o Tdleaiserof claighdr whereyesadd eoopbingat aagiante suppress at least one of the
2,4,6-trichloro-s-triazine (cyanuric chloride, CC) or succinimde propionic
acid (SPA). fBlloWimgs:use according to claim2, wherein said reconbi nant

argi nase conprises six histidines attached to the am no term nal end
thereof. 18, ThEepgRisI s@rALAdtiged EIRAF);1, wherein said hepatitis is
hepatitis B. 20 IL The use of claim11, wherein said reconbi nant arginase

suppress at, |l ea j . ~a) llepatitis B surface antigen
(HBsAQ) ; b%)Fbpg%Fﬁﬁglﬁggﬁggi%%@g%??ggﬂgkggeAg); or c) llepatitis B DNA

(HTBV-DNA) ) 21 11¢patitis B DNA (HBV-DNA).
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