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.ter WD 2006/ 026915 PCT/ CN2005i 001411 PHARVACEUTI CAL COVPCSI TI ON AND
METHOD OF TREATI NG HEPATI TS W TH ARG NASES 5 FI ELD OF | NVENTI ON [ 0001] The
present invention is related to pharnaceutical conposition and use therefor.
In a preferred enbodi nent, the present invention is related to
pharmaceutical conposition that is capable to treat hepatitis. BACKGROUND
OF INVENTION | O [ 0002] There are many antiviral drugs for the treatnent of
hepatitis, tWweihwldemsing are the nost frequently used: pedlnbdabgyiiigron: a
br oad- 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 suppressing virus and therefore lead to the
suppr essi on of it d i pl i i.on. S time it
boosts the acti ?ﬁ@%ﬁﬁ@ﬁéﬁ%&&#@%@@ﬁ%ﬁﬁﬁﬂﬁﬁﬁmﬁ nodul at es

i mune system and enhances angEPATETS WITH ARGINARES! nterl eukin-2: a T-cel
growm h factor, which nodul ates i nmune system and possesses antivirus and

anti-tunor ability. (3) Nucl eosides: Acyclovir, for exanple, is an acyclic

purine nugl eosi de whi ch suppressgg F ENggphon of various DNA virus. (4)
Ar abi nosi de: proved to be potentlaﬁ?ggeFﬁgctlve agai nst hepatitis B both in

vivo and in @BoMithe PressilTBveRadd Btibted MOPhHRY NA BRhNGIROASR Lt REEN: W th

i rproved abnormal biochem stry and |iver biopsy during treatnent, (5)

O hers: Hepalogytferred-embodinent thetpiresgnt ifvgotiaris (i@ p pharimapaical compasitionepat i ti s
B ribonucl ei g_aci ribavirin..|levam sole, |entinan, potenline,
phytohenagglﬁlf'tllnlcah?alﬁIt %%%ﬁq?%m%ver, the effectiveness of the aforesaid

drugs is unsatisfying and t By CKRGROINY OFONVENTIONMdverse side-effect. 25
SUMVARY OF | NVENTI ON [0003] In the Iight of the foregoing background, it is

an obj ectio of (000 Ther@ninanyantmiral @iugs dor the Waatmkant af aphtttiseth éaliowigs are the

phar maceuti cal conpositian r treating hepatitis. |n a preferred

Ebod ment PR RE0Y pasd 18 Bssteie ¢ b srE P o ebiaes SUG oD ey

rsedUC' Ng ar gio'produce dirl EMEAntRiralBprB@in Bdugh MetrBRiibl RAHEREN s@ifacBeRBpibtsi S. 004
pec

rather than directly killing or suppressing virus and therefore lead to the suppression of
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 patients 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 they 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.
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Ao PR i -
Z: WAMB\ Tcnpl at eIW037\ specl spec draft {handl er anead).doc WO 2006/ 026915
PCT/ CN2005/ 001411 [0004] Accordingly, in one aspect, an enzynme which
degrades arginine (arginine degrading enzyne) is provided for the
preparation of medicanent. In a preferred enbodinent, the arginine
degradi ng enzyne is argi nase or arginine deimnase. Yet another enbodi nent,
the argi nine degrading enzyne is an isolated and substantially 35 purified
reconbi nant ayQRo@smoisin a nore preferred enbodi nent, thepramgNz@gelsof the
present invention is human arginase |. Yet another nore preferred
enbodi ment, the human arginase | of the present invention substantially
conpri ses t hd0@4hAcoadingly.c itaOnel aspeshudmhcazyrs svbichf dearpdes nargimine | @raiine | or

SEQ I D NO 2de§&¥10rtachgmm§g§garsweﬁc rS RO Rion (ORI nfaemsar@?éﬁ(go acid

sequence as set f In anot her odi e
r econbi nant hmlvaqhmantgitlmsxgimneoﬂegrmgopwmntls|angnwb|avmrgm1mfdeaﬂmm0%ct purity.
In a nore pref reétl ant human ar resent

invention is o?thﬁo "i%g@"eﬁltj?%f yarg"[uﬁf)gg i e&wglteh'éranp raélg 8&% nt t he

argi nase of tphefigl esedbinkmVegihisonli & mévodirdferd Embdiauent St fargihRBLIf Whdi gh
enzymatic activity and stability to maiptain "adequat 45 ar i ni ne
deprivati on" PIREHIPEEHPRAS Aup} prgipape Lot guathes mope grefemred cambodigpentyithg gast 3

days. One prefiphh cindRl mcthpbream.@;vaﬁ%lsesgtdnﬁal@,nc&mr@&-th@&mewcle&cagzl@f
six-histidine. Yet another preferred nodification is pegylation to increase

t he stabil it yeqyenqerfe seforiinia SERHID NONI o FQ I &rand seif miglsic a¢ifl s¢quentedhy t he
patient ther %58511% th@ﬁ%@%lxﬂ})ﬁ §a 9%(1%?‘{%0 ﬁﬂ?ﬂoﬂ' éé%gtm %He p?&yirn%edt ﬁyl ene

conprises a cou ent coval t o at t one 0 pol'y
glycol. Ia a embsdlmmmeﬂerremwmbohhmrmgmashd of cheppresegt mgamnion iisof2§04) ®%

trlchlorostrlaz I succi ni.m d ionic aC|d
(SPR). The. UERT o G PO ERPOdmeEt Frrombisary PR peidgse L b BSEFo,

/mg. In one pﬁ@ﬁ@dmedfg(pmmﬁpﬁmpt the specific activity is of at Ieast
300-350 I.U. /ng. In a nost preferred enbodinent, the specific activity is

of at least 5 not h referred,55 epbodi nent,, sai.d argi nase
is nodified ttﬁoqmst aggt ‘ifcl?féﬁffeﬂg H@P?'F’F 0 SFRPARE Ph the ;!i‘rcé%"r‘rd“ts"r““o‘éé?gm
hal f-life of rﬁéalﬂiéaets ma@pﬁrmnﬂ%ﬁghxen%ym%cmL@QQ@];mB‘ﬁty BMRlinah “Adeghasred

enbodi ment, the nedi canent epared present invention is provided to
treat hep#i targning depsivationd (&f@fl@ﬁ &iﬁréqﬁiﬁ@@&? P”) invepaiigdi fonstdpast 3 ¥a¥par ed by

the present I(S}lve&léfeggd In‘?eth%r O(Yfl lqgtﬂﬁ Loh i€3h aﬂﬁrﬂ)@ﬁhﬂﬂnﬁ t@g 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 polyethylene 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 LU. /mg. In one preferred
embodiment the specific activity is of at least 300-350 LU. /mg. In a most preferred
embodiment, the specific activity is of at least 500 LU. /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 20 061 0269 1 5 PCTI 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 is any argi ni ne degradi ng enzyne, for exanple arginine

dei m nase or Waam 08Blargi nase 1. In the nost preferred er@UavaesO}4isai d
enzynme conprises essentially of the sanme am no acid sequence as set forth
in SEQ I D NO or SEQID NO 2 and said amno acid coding sequences

conpri se fhe [Qéﬂ?é InyiheHisT ipplgnengtgr thee & futher proyided pharmgeeyitiqal pgaposigon | g

preferred emQdiARM isodddd afd FubBRBallyS piBildf }e%nﬁiﬁad?aa&gnmeglm %ﬁ?ﬁfe b
activity and sufficient stability in patient's plasma”or serumhalf-life
for appr oxi membodingnig siesphapgacaptiseheqmpesitipe proyyledbitrdin cemprining meqreljydnsit i on to
i ncrease the gst.abl Li-tYedPfoghs z k0L m I nor | Vi 0008]
Vet anot her - supiane " iRloos Bl iR BRE: oL IR Bod MU REBRRhAN Hhkes /0 <
provi ded t o |agiesse as gaynamgimirdeedegtading eazypsd, if@ndxamble agieinp rdefneinase dr dwinenli ment |

the present invention is to nmpdul ate hepatitis. In a nobre preferre

enbod mont (HEMF boBES TRYGHTFEH SUadgnas, s Bt Puleer st &8 (o
anot her enmbodiaie BinoRBidlsBqeRiétas 6 forBOIIBEE) ID NO: Pér SETEID ROe3 e saidua@ing i on i's
prepared in the formof solid, |iquid, enulsion, suspension, small albumn

aggr egat e ( SAAY cofing seyeRsRECOMpSiSe i SAPRAMIRP afid frdence AL fardrie SERHR NO:
pharmaceut i ca, W?P@f%ﬁ'e& Eﬁﬂocﬂrfne&trhe«ddpziiglﬁfs@tis hOUEE o Hvd ﬁ%ﬁ Wlek2i/a€i i and

adm nistrate oralty or 1ntravenously. 80 BRI EF DESCRI PTI'ON OF FI GURES

[ 0009] Fig. IsafficieBt antilinCimpatianie plasoiaepreseamn chafdide dorc eppodximetalan3 alags- nase |

and the or r espondi m ne. aci d. s nce, .[ 0010} Fi g.. i | eic
acid sequzoncegf(c%ﬁép f .mﬁf?rlc’raﬁ%nn%sé%%}oﬂﬁ% f[k?eg} e)(%'%ISEagglf){ Qsthignp &ZS’& 59 ﬁ‘l&d
pABI Ol . Nucl ehiimieé hrhutiopehetdsityECORUMUNI site; nt 481-486, region -35 85 of

pronoter 1; nt 504-509, region -10 of pronmoter 1; nt 544-549, region -35 of
pronoter 2;

B nding s t er 0O Aantr BpaY o e el Apvebaz: apRIBIS FmPtSiaDs- 1603
stop codon; adrod@A/tod0Wet, argikiak 16kl 6F. a Batient. 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 IC 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.



WO 2006/ 026915 PCTICN2 005100 1 4 1 1 [0011] Fig. IBis 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 nmarked with *. [0012] Fig. ICis
t he nucl ei ¢ a®OPOUYEeHi¥Ace (SEQ ID NO 8) of normal human aRCgicha®sogisiland its
correspondi ng am no acid sequence (SEQ ID NGO 9). 95 DETAI LED DESCRI PTI ON OF

THE PREFERRED | S, [0013] As used in,. the term "pegyl at ed

Ar gi nase" ref é(ﬁswﬁtc%)g'x%g%%e““fﬂ%?}% acﬁé"ﬁ@?ﬂce Q&Fﬁéﬁt yéh%}vﬁ’amﬂi’é‘a‘h KA BEBAN at i on
(see WWD2004/ 0@rkids) anti ats iciiedsprfiting! dMnS hddidqhdrite BFEQ 1P NOEAZ WiRIANdighe.M Z€

i mrunor eacti vity.. 100}‘&00] 41 As used herein, the phrase "substantially the
same", whéf hellﬁ‘i"s‘étflﬁ ristths eading region elae modified pistnesestnjne AGS sesfueORAThet he
ribonucl eot i dex $QAERL e D er? o H-E 1A GrPGobhn uﬁgeqweﬁc'?ragglat%'ﬁats op
refers to sequences that have slight and non-consequential ~sequence

vari ations fr oedonhae aetkgdwit&quences di scl osed herein. Species with
sequences that are substantially the same are considered to be equival ent
to the disclo . S C KR the scope of the
appended cl ai ﬁngqlzllsiﬁg? ﬁ{ygﬂr&elglgggaa%mégﬁugeﬁ% @ﬁ@r@oﬁb @oor?sng%aeln k- ar§'§'aifgnce
vari ati ons" maahs cohedposbupgiemoe scifl bguierae (SECUISNGNS). al |y the same as the
DNA, RNA, or proteins disclosed and/or clainmed herein are functionally
equi val ent,;t o the sequences disclosed and/or clainmed herein. Functionally
equi val ent”" sequences will function in substantially the same nanner to
produce subst ant i BETAILE® BESERIRITONOF THE PREFERREINEMBODEMENTSsi d and
am no acid conpositions disclosed and clainmed herein. In particular,
functional |y H§i3lved ewrtl HBiks thacotle‘ppgyditel Asgitdielt refore td Peginaed dprésbase

di scl osed herein or roteins that hav ive am no acid. variations,
such as subst I“tvfﬂt’iof}ﬁ“‘g’ff%g oRF BTy J;'f"er @Q%gﬁ‘g&ilyg%)atﬁdf‘%@“ Hsrstabafty of fsi due
or a charged gegndufi hRimi2e fhihitodéaktivighar ged resi due. These changes include
t hose recogni zed by those of skill in the art not to substantially alter 115

the tertiary stru%ture of the protein. The term"sufficiently high enzymatic

act i vi ty" 19 ef BPYT Ag uged heerims, theyplsases syhsianieally b samsTahether 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-
coflsequential 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



to the enzyne specific activity of the reconbi nant human argi nase for at

| east 250 |.U./ng, preferably at |east 300-350 LU./ng, nore preferably at

| east 500 I.U./ng. In the preferred enbodinment, the arginase has a specific
activity of 500-600 I.U./ng. The term"stability" refers to in vitro
stability of the arginase. More preferably, the stability refers to in vivo
120 stability. The rate of decrease of enzyne activity is inversely
proportional ®wowker2pdiasma stability of the isolated, purddriceoosasienbi nant
human arginase. This relationship is reflected in the half-life of human
argi nase in pl asma [0015] As used herein, the term "adequate arginine
deprivation" eABggnzyme eesific getivity\of the l‘ecamgmnmtrlnemhlemeinaatfomt ldzaetIZ:iWIlUmg, M The

term"half-Ii [8, be .required
for the conce lt%geéétbli}{)ﬁlég ﬁheﬁg?%; 55@0}6%%1;&&1@3“ lF%? MHW ?’i‘ g’e prefered) |y
hal f. [0016] ﬁhbodmnmmhe mrgmasmm ﬂ)ﬂpe@ﬁ'ﬂllttnhﬂ?&:ufﬁe@-b(ﬂﬂ ral/mgrihe+dravesabiint’er N as
used herein ca E? q [1 V‘$2004/ 001048 and V\g§,0041000349 [0017] In
order to i nve% t'8 l’t"‘ﬁ"e A0y 9 Shearpinpse. Moty preferablys the stabilitnrefirn iosis Viohe
present k30 I;tﬁbﬂit@l TRE rdis 65dedRRR I lehHyni A¢iivied is ARBRelY %}%ﬁ%ﬁ&lqg YRl | Ver

cancer cell line 2.2.15 to test the cellular toxi C|ty of argi nase,

suppr essi on of AW spf S displptedg Pusidied et asmbitppt élil@iam&s&’éﬂasana’hlﬁmlagwbmessl on of
HBV- DNA by ar ginpass {f SOMntas | | am vudi ne by G axoWel | cone,
UK as a positive coﬁtro e result's mw?h{a%a TC50 of pegyl at ed

r ecombi nant a%)%l nase after 8 days of CPE nethod drug addition is 40 UM,
TCO is 200 13 lﬂ/Aﬂusetrh@elpeﬁhem“g@qqpmemmw @pnmmg(mbmfamm inv®B0 and

SI fromtwo bat si.n i s 68.698.
6.370.45 | Ul 5181%35\% 3557 el i@ﬁlﬁ qu‘x'“z *ﬁlﬁé 2‘@%?5’%%5% ’gﬁ EBsAg
secr et i ongs | CaBulaibd réglired for 2. o%ﬁ&?ﬁtrﬁﬁm of 2. a?énz[sk)ﬂrﬂhuxﬁzirr S8R VA, eranf
experi nent) and 73 (fromone batch of experiment) respectively. The |C50

of HBV- DNA do?yli‘ﬂ?fottl ng in the supernatant of the culture 140 nmediumis
13.180.45 U L, selective index (SI) is 3.190.98. The I C50 of HBV-DNA

Sout her n Bl ot [05U6D AlNothéY ihfotrfatib -aBS 1R edhbichl kno® &0 CindEmis e G¥editSretn &hO- 88.
The 1 C50 of HBV-DNA Southern Blot In Lane in cell is 20.061.96 LU M,

sel ective i ndefoprd inVQa4M§104pped PEBIP04RE03#0O of positive control
| am vudi ne are 1198.9797.50 and 8000 pg/m respectively. The HBeAg and

HBsAg secreti @018 2rder 1o iRkl A e al@hepatitis'® RRRQ A28 % ainRETHhEONRAOR/ 001411

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: TCS5Q of pegylated
recombinant arginase after 8 days of CPE method drug addition is 40 [U/ml, TCO is 2010

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 TU/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 13.1820.45 IU/mL, selective index (SI) is 3.1940.98. The IC50 of HBV-DNA
Southern Blot Sum in cell is 19.79+7.95 IU/m], 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
2.00240.20. The TC50 and TCO of positive control lamivudine are 1198.97+97.50 and
80040 pg/ml respectively. The HBeAg and HBsAg secretion of 2.2.15 cells are not



145 significantly suppressed after incubating wwth TCO 800 pg/m | am vudi ne
for 8 days. The 1C50 of HBV-DNA dot blotting in the supernatant of the
culture nediumis 113.76 }tg/nlL, selective index is 10.54. The |1 C50 of

HBV- DNA Sout hern Blot Sumin cell is 88.786.37g/nm., selective index is
13.540.97. The nmultiple experinental results are consistent wth published
literature, indicating that the experinents are reliable. The 150 result
shows that: A WEEE68i5gnificantly inhibits the secretion pfT/diBsosgoand HBeAg
and |lowers HBV-DNA in cells. Exanple 1 Preparation of materials 155
[0018] 1.1 Drug t.0 be tested [0019] Nane; P%%yl ated reconbi nant human

ar gi nase (BcrSiEaiirantyspenressed dier angpbating with TCOSP ye/al darpiaudine ford degseTharuc ei ¢
aci d sequence j@50 shOMV-DNAFHE: blbhing 1B RN Shipdfra@Rtor &8 cuﬁlﬂ'F ;ﬁ%&gﬁ;{‘dﬂ%ﬁdﬂ no

aci d sequence. [0020] Preparation: Please refer to exanp
speci fi cat i on Hefnlywaoleaive duieg 48 10.54.6the BE6S nH HBYRDNAUSrauthear Blon Ssm ioanll lire

obtai ned from I . aki,: at o rior. to the earliest
appl i cation dagtg' Z%@%%ﬁ%@&"%d@@ﬁﬂ%éﬁqgfi%& Wé/%’(le.(;?xl’eﬂﬁ]a?tglsrg?nhé?m
Kawahar a- cho, c@istgoi mwithSabichel Uiteridype, drdidating iyootite 6XRridRfY adapdiable. The

Ar gi nases are prepared MEM nedi. um accor di to the designated dosage

gr oups. Fgoz f%“@gléoé”ér%ag{’%@masessﬂ%}‘%af‘ H‘%bft%%gisﬁcé"r%’t’é’f HB3Ag anhPBose an

Posi tive cont n@lers HBWLIYNAiN&Ispr oduced by d axoWel | cone, UK. Batch No.:
8008923, 100 ng per tablet, drug is soaked and di ssolved in nedi um
centrifuge to renove sedinents, prepared by MEM nedi um according to the
desi gnat ed dosage groups during experinent. Preservation: store in 4T
refrigerator. [0023] 1.3 2.2.15 cell: gyg}ojcell line of human liver cancer
cell (Hep &) transfected 170 with Hepatitis B virus, constructed by Munt
Sinai Medical Center. Inported andPrepanitionphmewrily our | aboratory. 6 WO 2006/
026915 PCTI CN200 5100 1 4 1 1 [00241 1.4 Reagents: Eagles MEM powder, G 418

(Geneticing, Y&ASTH 1.1 - RWhg i atglyase-K, by Gbco, U S A; fetal bovine
serum by Hyclone Lab, U. % A.; L- glutam ne, Jingke Chem cal Reagent

Conmpany; HBsA?, HBeAg r adi oi munoassay,
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 W(0Q2004/001048.
160 Recombinant human arginase can be obtained from Professor Ikemoto 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 GlaxoWelicome, 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.



175 China | sotope Corporation Beifang | munoreagent Research Center;
kananycin, North China Pharmaceutical G oup Corporation; polyethylene

gl ycol, Fluka, Sweden; DMBO, Sigma; d-32p-dCTP, Beijing Yahui Bi o Medical
Engi neeri ng Conpany; [0025] 1.5 Instrunments: culture bottle, Tunclon T™M
Denmark; 96-well, 24-well and 6-well plates, Comng, U S. A ; Carbon D oxide
i ncubat or, Shel-Lab, U S A ; y-counter, 180 Becknman, Gernmany; Scanner,

M crot ek; gel ¥or280eshailyzer software, MEDI A Cybenetice(r); PCr@y2®ou48 Cel |
cul ture nedium and reagent [0027] MEM nmedi um 100 m : containing fetal bovine

serum 10% gl yt.am ne 0. 03% 18 380 jig/m, kananycin 50 gg/m . [0028] 1.7
2.2.15 cell ¢ ?@r]ef a&?a@WS%’ﬁf‘?pg’%&'i Pﬂ"ﬂj"buﬁ‘ﬁrge_(éﬁ‘lef‘F'é)’y\f}’?aﬁ‘ @4 grown
185 2.2.15 cepiominasi-REDY GRdcdl DWLS Bl Bééme AcimBA HRIbR dbsPBISL; 113
subcul ture, full grown after 10 days. Exanple 2 Test for Arginase toxicity

to cells 190 EloBpie, pingkey Chemisal iReegent Campanyo Hbsdig. difeds adivimmunoaspapups

with diffgeen t ] I il t . 0

vl syl ¢ 1 Gt $iop€ SRGRRLIGR Helng RyfRheabi Rescalth Clnfer Gutlie) N,

i ncubat e for CHinh®barmacender GHHOCRpatati® pQlyethglanty glirail, Exie Swvedont DM8@n cel | s
rown i nto nopol ayek. N e..ar gi.nase i.th_culture . mediumto 40 11U/,

geri al ! di | ut eglﬁgl%%, p@?&‘%‘.’%ﬂ*@) Oshﬂ%cagﬁﬂggpeﬁgﬂg g%mﬁgﬁlll;i plates, 5

di fferent con rations, 195 altogether, .3 I er _copncent i on, change
ar gi nase sol uﬁﬁgﬁ 1g%/er 3"53“5'5%‘ ?}\’ﬁﬁrﬁ b[oﬁ%, E&W@‘ﬁ’ -l(.)[ﬁi ?{B?IE’C%’EE’EIL?#&‘F’I%O"H‘%
Qbserve cyt opaten|phgdse EbmidpagRa,; Crida)Sotite thebtysy, SUEAb, U XN OFEQRRT,
totally destroyed is_4; 75%destroyed is 3; 50% destroyed_is 2, 25%

dest royed®'s Beckyn Primawns Scanner, Meipteks ssk o realipenidtwatsoMERI A (chbpyetics®:

Reed- Muench E& h]od' 7 V\E 2006/ &2691 PCTI CN2005/ 001411 200 50 - B TC50 =
Antilog (B + %ﬁ L. g Ceff cultyrg grediu &G concentration; B = | og < 50% drug
concentrat| On[OO%]_LJE(R&J IIECIdHl?nS 18& m :I (lzol%lttalirgrrllg fetal bovine serum 10%, glutamine 0.03%,

G418 380 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 pl 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/ml,
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:



Exanpl e 3 Test for Arginase suppression of HBeAg and HBsAg [ 0030] Experi nment
is designed to have HBsAg and HBeAg positive control group, 205 negative
control group, cell control group and test groups with different drug
concentration. G ow 200000 cells/m 2.2.15 cell on 24-well plate, Im per

wel |, incubate for 24 hours under 5% CO2 at 37C. Serial dilute TCO drug
solution into 5 dilutions for each drugs: 20, 10, 5, 2.5, 1.25 1Um for
Argi nase; 800, 400, 200, 100, 50 g/mlL for |am vudine. 4 wells per
concent r at i onWO2AW(BaY'® under 5% CO2 at 37C, change drug ZFLE/CyM060016N every
4 days wth the same concentration, retrieve culture nmedium at day 8,
preserve 5 -20C. Repeat experinent for 2 batches, test for HBsAg and HBeAg
separatel%. Check cpmvalue for each wells using y-counter. [0031]

Cal cul ating drug effectiveness: gagculate the nean and standard deviation of
cpm fromthe celtcse0RtdiRle 9roupand grg@ups with different drug
concentration, P/N value and 216 .percent suppression, 1C50 and St. cell
control cpm- cpmof groups with drug Ip percent antigen suppression (%9 = X
100 cel | cont r dt=lepmiffeus akaintion B = 10€300% drpg cdrcengyativu ST lessmieonf dibfionant i gen:
50-B 1C50 = Antilog (B+ X QA-B A =1o0og > 50%drug concentration: B = |og
< 50% drug concentration; C = 1log tinmes of dilution 8 WO 2006/ 026915

PCT/ CN2005/ 001411 03 SI for Argi naseeén 2 % 15 cell culture towards HBsAg
and HBeAg, cal cul ated according to mpk? pat hol ogi cal changes due to

Al clrate the cpm di 11 er diiedt: SBEHBCHOPESR] oL ke Re B Re oi frorent .
dilutions and[(ﬁ?&téx%!eriment is designed fo have HBsAg and HBeAg positive control group,
205  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% CQ, at 37°C, change drug
210 solution every 4 days with the same concentration, retrieve culture medium at day 8,

preserve at -209C. 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 SL

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

@  Calculate IC50 for drug suppression of antigen:

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

dilution



groups by t-test. Exanple 4 Test for Arginase suppression of 2.2.15 cells
DNA 220 [0032] Extraction of HBV-DNA from 2.2.15 cells supernatant: G ow
200000 cells/m 2.2.15 cell on 24-well plate, 1 m per well, add drugs
after 24 hours incubation, change drug solution every 4 days with the sanme
concentration, collect supernatant fromcell culture after 8 days of

i ncubation counted fromthe day drugs added into the culture, precipitate
wi t h pol yet hywerzeosgiz¢adl , di gest with proteinase K, extradcTantdsqhenol

225 chl oroform : isopentanol, nucleic acid precipitation by absol ute ethanol
and so on procedures, vacuumdry, re-dissolve in TE buffer as sanple.

[ 00331 Dot bl ot :@pl &cfer sinse int 26k18 ca0culiurs @nPdsHBs £l MBASe, 2ZcugedNA)}dingdenat ur e,
neutralize, serial ;lih'dlioicpRecrangts RUE EyRbardoReilal Bxidly! Ution on nitrocellul ose
menbrane, oven dry, pre- hybridize, hybridize, wash nmenbrane, radioactive
sel f exposure and so on procedurigspath@adcaldeicey oo X ray filmw th conventi onal
met hod. Scan devel oped fi |$rFw ; density with gel-pro

sof tware, cal cul ate suppression rate afef®1C50. 10D - TI OD HBV- DNA
suppression in 2. | |, di = X % . 00341, Sot hern

bl ot: Extracti oﬁ@of %a%\%éﬁ)ﬂlﬁﬁglyg %f%gnge:sgs Y?Hggﬁgs??d]]g%ég' Sggrs? m:f&ll“ lo?sr?gdu%’ﬁ 02
2.2.15 cells for 8 &ays® {&mpve nmedi um and harvest cells, lyse cells with

| ysis solutions, 235 extracts with equal vol ume phenol : chloroform:

i sopentanol tw ce, add absolute ethanol to precipitate nucleic acid, vacuum

dry, re-dissolve in 20 pl TE buffer, a%%l % sanple buffer, put sanples
into agarose gel for el ectrophoresis. PRI “el ectrophoresis, denature, 9 WD

2006/ 026915 PCT/ CNZOOS1Qq%ﬁ§%tmgﬁgte{3?¢%czs§ﬁggpz_£'ﬁgg‘?ﬁ{s%b-}&o nenbrane. Oven

dry, hybridize, expose wt samne Scan devel oped film

wth sca r, I | gtd | i,th - d
cal cul at (';EE gup@%@s@%ﬁc@gtg %%g_%ﬁo%%}gi}%tcse qg%ﬂ%@%}“éﬁ%ﬁﬁa@ Q&%’%é]@%ngnd TCO
according to Réé-c&memdh-urdﬁt;h.ﬂd.1n(te;iet:wbkb.taddldﬁg&gxftcramhéﬁeﬁ(gum%rcms@eon

according to S‘rlﬂg \églu 1onn£\|re(1?§]§dda§fso (wrislt‘HltEes Samcc::a(lto%lélén%[at?ons, %Bﬁt:rc?ESﬂe?ngtant 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 pl sample (contains 25 ug 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 1C30.

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

[0034] Sothem 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,



e AR —

245 rate and 1C50 by analyzing relative density of agarose gel

el ectrophoresis of HBV-DNA. [0036] 1. Arginase toxicity in 2.2.15 cell
culture [0037] To observe Arginase toxicity towards hepatitis B viral gene
transfected human |iver cancer 2.2.15 cells, add serial diluted drug
solution into the cell culture after 24 hours of incubation. Starting from
40 U mM and subsequently 20, 10, 5, 2.5 Ural, 250 change drug sol ution
every 4 days wtuiobssBegidys, observe cytopat hol ogi cal changegctui@&isooiain

m croscope, and check for CPE with m croscope. Results: Arginase toxicity in
hepatitis B viral gene transfected human |iver cancer cell 2.2.15 cells by
CPE net hod (8n@lasa§2qjan§lgranaﬁ§ntmmsmbland éhen dﬂ?C!iﬁ?ricﬁzeélexﬂohﬂ with @odbld@og itk 200

g/m intw b i Postlvelam

1198. 9797. 50 3%’%] e S d%@Bgd Sy Wity scfines 2 nalyy g irBfuiye ?“S‘Pbb"é% Bpts

Ar gi nase wppmd&sarﬂmnméalddMaﬂglpgnaﬁkldﬂBStAgnd.MQI Add Arginase and | am vudi ne
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 argi nase suppression
of HBeAg [0041] Two batches Argi nase exBesultsrents: Serial dilute TCO 20 U m
into 10, 5, 2.5 and 1.25 1Umnm, incubate 2.2.15 cells with each

concent r at i on[#036] Galddats TCA0 @nd FEOpecrding to Rendpviessh detiafd. BBledigtei HBsAg

t ant O.1UWUmnm, .68.698..89% i - 10 1 60. 7317. 49%
SUppr 6551 on: &%) BPAAE SPprésaSe ackentiok (5 POEL BT onS] forhlarCalcults WEPREL 026915

PCT/ CN200p5001Ad dnd 1280 bpdnalaihg rdl &bk ARy 65t gel eRordphlbrdtis ofSHBB4INA.
suppression. Average IC50 is 6.370.45 |[UmM, SI is 6.300.45. [0042] 2.2

Per cent ar gi ng@s6pUpRE@seitenicitfin BBSIAgel] O0dad First batch Arginase
experinment: The suppression rate of HBsAg in cell culture supernatant of
2.2.15 cell ClLl[b(BﬂI’Bo aﬁsteﬂrc ﬁrgdﬂymo@fcnjzmm&mth@mw B lvifah gene an@ efBdted brah of 20,
270 10, 5, 2. ? % qre 16%3 7% 42. 29%$nd 37.18%
respectively. ‘V%Es‘i?“‘feéz 137eells, l}dﬁ‘i serialy 4‘%“‘ Iryg. goluqg j@ipethe CF%«S“']S‘E? é@‘i’ftz“

suppr essi on i $ioh@Wf fifdubhilif. S%ﬁ@dfr&ﬁt&mwmi'f&ﬁd %Mﬁﬂ&ﬁ@? 0, [@te X SDEU/'ﬁ’ﬁSAQ i's
bel ow 50% with TCO concentration equals to > 20 U
250  change drug solution every 4 days until 8 days observe cytopathologlcal 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 [U/ml and TCO is 2040 pg/ml in two batches experiments.
Positive lamivudine control, TC50 is 1198.97+97.50 pg/ml, TCO is 800+0 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 IU/ml, 53.96£20.36% suppression; 2.5 [U/ml,

10



[0044] 2.3. The effect of |am vudine on HBsAg and HBeAg 275 [0045] Seri al
dilute | am vudi ne from TCO concentration 800 pg/m to 400, 200, 100 and 50
4g/ M 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
| B). [0046] 2.4. Percent |am vudi ne suppression of HBeAg [0047] The average
percent suppression of HBsAg in cell culture supernatant of 2.2.15 280 cell
culture after ¥OAWGO2845 i ncubation with | amivudine in the EEHENIPYWI416N of
800, 400, 200, 100 and 50 g/m are: 8.233.02% 12.990.46% 17.832.09%

15. 842. 33% . % No_signifd.can ression is sho 00 . 5.
Percent | az%rs' vﬁsﬁ i‘%’g}%‘ ﬁgp%rs léps?é‘is%lﬁl%gfgl—{@'ﬂg 3?‘3@%@]"’%&“’5\/&?&“&8%@9 %eﬁr&%%g

suppr essi on of IUABE SDisi6r30&@k$. cul ture supernatant of 2.2.15 285 cells after
8 days of incubation with |am vudine in the concentration of 800, 400, 200,
100 and 50 g/[604222€: PedehictgibBeGupprddSibn ¢id¥BsAp. 674. 70% 8. 604. 88% 3. 453. 95%
No significant suppression is shown. 290 11 WO 2006/ 026915

PCTI CN2005/ 001/4043] Firsttitaechl ArgindsegéxpearsraerbuPhpr sippicsionofate BB Apdin HiBR Aglture

2.2.15 cells (%9 Ok b Ag (CP sAg, (CP afc a.ap e ay.e3gan
1C50 'v 1C50 i er%*f‘a“éf’fygﬁ?t%e‘ic‘r"’i‘?ﬁ%&% @%ﬁafs ‘;fl}?‘F“ dtign wify e Congentprionol?®. 6o
5.98 49. 1558 1, 5223; 135 Gfn73e A986%447.868142109% and 37.18% respectively. IC50 is

10.72 IU/ml, SI is 3.7.3. However, the percent suppression is low for the second batch.
The suppression rate for HBsAg is below 50% with TCO concentration equals to 20 IU/ml,
IC50 > 20 [U/ml.

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

275 [0045] Serial dilute lamivudine from TCO concentration 800 yg/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 50 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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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 a 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 10 60.7317.49 0.45 0.45
27.0229.62 10.72 5 53.9620.36 21.8828.86 2nd batch 2.5 51.8314.16
19.9224.40 >20 ao 1.25 37.34 4.46 Not even 295 300 12 WD 2006/ 026915

PCT/ CN2005/ 001411 Table 1 B. Lam vudi ne Suppression of HBsAg ad HBeAg in
2.2.15 cells (%2021 CPM HBsAg (CPM en ,Fw g x a SePEHCNWOHOOMIB vy C
I C50 pg/mL SI ?tq 1CSOpg/mM SI C F E. 800 6.10 >800 0 >800 400 12.67 8.10

1 2 16. . 1 17.48 12 13.2 . 24 10. 37 > .2 >

eAgin 2.2.15 cells (%)
g |8 |F 5 HBeAg (CPM) HBsAg (CPM)
= 'z L]
* - w®
g |3 | 8 < o
5 |& | § ; o
z (g | B g IC50 i IC50
2 & | s SI 3 S1
B oE g é 1U/ml g 1U/m
& S = £ 2.
= =
20 74.9808 669 | 5.98 49,1558 1.2 | 3.73
10 73.0985 47.9651
1|8
5 68.3484 42.2871
2.5 61.8387 37.1787
20 62.4033 605 | 661 10.4731 20,00
10 48.3596 6.0761
g 2 | s 5 39.5618 1.4739
5 2.5 41,8149 2.6073
1.25 37.3426 4.463
7 20 68.69+8.89 637 | 6.30 29.81427.35 1 batch
-]
g 10 | 607321740 | 045 | 205 1 590010060 10,72
-3
2 5 53.96+20.36 21,88+28.86 2" batch
-
g 25 | S51.83214.16 19.92424.40 20
[+ -3
[+3
1.25 37.34 446 Not even

295

300



2 8 200 19.31 9.99 100 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 4.055.73 pg/m . 800 pg/m. 8 200
17.832.09 No significant 5.674.7 No significant 100 15.842.33 suppression
8. 64. 88 suppression shown. shown. 50 14.1031.27 3.453.95 [00501 3. Argi nase
and | am vudi ne suppression of HBV-DNA in supernatant of 2.2.15 cell culture
305 [005113.1 Arginase dot blotting in HBV-DNA in supernatant of 2.2.15 cel
cul ture [0052?‘%%@“@??éct of arginase on HBV-DNA i n super neranRowsfoi21i2. 15

cell culture, the 1C50 of two batches of test solution agai nst HBV- DNA

f d | . Ony. . | '
13, 184051 0t pir 0FB IR I0E Sgpgion iy bladeg bRy ip PYTHEI 8 Tobi e 2 for

result. 13 WD| 20061026915, PCT/ CN200g{,00 1 310 Table Z. _Ef of Argj nase
on HBV-DNA i n|super natgant Eof 2 2 15 o (F:ﬁ‘r;:)ld turelt7 Dil Illr.l%A (%E&a)rt orlp prcent
suppressi on of HBV-DNE |ngcell cultufe supernafant 1. a Drug e 2
concentrati on|@|iggignals SoEutli on ¥ (tglm) ([OD) % suppress|on 1C50 (pgf n)
Sl w1l38 20 154%13-36.3153 16. @ 2.49 10 1680.6 29.2409 b 2090. 38|11} 9877
2.5 1783.34 24. 9152 |&ont Eol 23%. 1| TCstwgml ) SE E IC50ugiml | 51
Bl £ g
g & s :
=
800 6.10 >30{0 0 »800
, 4H) 12.67 B.10
3
1 | 8| 200 16.35 2.35
100 17.48 12.05
50 13.20 6.24
800 10.37 >300 9.299 >800
4{H} 13.32 0
2 | 8| 200 19.31 8.99
100 14.19 5.15
50 14.99 0.65
by 800 8.23+3.02 4.6516.58
s >800£0 TCO 800 >800£0 TCO
g— 400 12.9920.46 pg/ml. 4.05+5.73 800 pg/mi.
= 8 200 17.83£2.09 No significant 5.67+4.7 No significant
f4)
& 100 | 15842233 suppression 8.6+4.88 suppression
shown. shown.
50 14,101.27 3.4523.95

[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 IU/ml, SI are 2.49, 3.88, average is 3.19+
0.98. See Table 2 for result.

13



2 8 20 2430.14 47.7577 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

13.184. 05 3.190.98 10053] 3.2 Effect of

of 2.2.15 cell
supernatant of 2.2.15 cell
TC50 is 119S.9797.50 g/ m

113.76 |t

glni,

culture [0054] The effect of
first batch experinent:
315 See result

cul

ture of

4651. 67 Two bat ches average

| am vudi ne to HBV-DNA i n supernat ant

St

is 10.

54.

| am vudi ne to HBV-DNA in

IC50 is

in

Tabl e 3. Dil ut PoR%®HEAY / per cent suppressi on of HBV- DNA i n FEBCN2095PG1¢id e
| C50 CPM % suppression (PP,

super nat ant

Drug concentration

(pghst |

)

I Sl

Efg 100 ‘ifég a ity 5 o7 agetogtd oo S8 BRAG asbetipin o2 B EasT a4 R o 3. i ?3;3:‘
026915 PCTI CNEORE0} 41 r 0005 el sppfssete AR byl ot 000
HBV- DNA Sout hern §I§o1 cpreentpation 1 Grigitsedoluion | 0056] 3. 3.1 The suppression of
HBV- DNA Sout hern |Blof i me@)2. 15 cabhy by |AFGPHRESE 320010657 Resul's shpw.
The result of H-etal—HBV-—DNA-Sout-herr—Bgt—n—2-2 15 cells is totally
suppressed after |88days @8 incubattitth wilth 308YBnase added: two batches| of
10 1680.6 29.2409
5 2090.38 11,9877
2.5 1783.34 24.9152
Control 23751
2 | 8 20 2430.14 477577 10.31 3.88
i0 2881.48 38,0549
5 2613.11 43.8243
25 4118.31 11,466
1.25 3917.78 15.7769
Control 4651.67
Two batches average 13.18+4.05 3.1920.98

[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 supernatant 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 HEV-DNA in cell culture supernatant
s
g |5 Drug
u% = concentration
B
[} (]lghl’l]) IC50
= Y |
g CPM e suppression (ug/mi)
5
800 663.013 82.5905 113.76 1{.54
= 400 795.628 79.1083
f-4)
g . 200 1080.03 71.6404
E‘- 100 1465.31 61.5237
’ 30 283121 256576
Control 3808.24

Table 3. Effect of Lamivudine on HBV-DNA in supernatant of 2.2.15 cell culture
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experinment 1C50 are 25.42, 14.17 [Um, average ICSOis 19.797.95, Sl are
1.57 and 2.82 respectively, average is 2.190.88. The result of total

HBV- DNA Sout hern Blot In Lane in 2.2.15 cells: tw batches of experinent
1C50 are 21.45, 18.67 U mM, average is 325 20.061.96 IU mM, SI are 1.86,
2.14, average is 2.000.20. See results in Table 4. Table 4. Arginase
suppression of HBV-DNA Southern Blot in 2.2.15 cells m "on Sum%I1C50 In %
IC50 g o 0 g SVORE™E28IS S ' w g, w (lIUD) Suppression PRI MPCT/LERP3/001411
Suppression | Um 20 25011 14.9893 25.42 1.57 31436 25.2982 21.45 1.86 10
24234 17.6303 32499 22.7722 1 8 5 20104 31.6679_ 287 31.5717 2.5 21650

26. 4131 28762 @ﬁ?ﬁ%ﬁm@aﬁwm ?%Miﬂeﬂ%wl?e Oglr‘&g’s%ﬁ‘ﬁ é‘zt'i@”iﬁ.‘oi?“ 2242 46760
38,6255 18.57 &id4 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
suppr essi on of [pbER3BNATRMpHeEsibn B GIB Vi-DNA. ShuthiernC8ibi i8 212Y15 @by Wdiinge [ 00591
Results show. The suppression effect of total HBV-DNA Southern Blot in
2.2.15 3300 cefons7]WMebilts! shbwy THE R&sult tofaofaPHBVEDNAS Sauieed Bk 1.259 calseis84. 27,
93.28g /m, average is 88, 786.37g/m, TC50 is 1198.97 Itg/m, S| are 14.23
and 12.85 resp@illy upgressed, aftefqd days off dnaghssion7witly drsinass @%592 twps bajghes b6/
026915 PCT/ CN20051A04 440 arfalsl e, B4.1% AT UieRBe SERPI:CR%1929.99f SHBY- BAnd
Southern Blot 1n 2.2.15 cells Day of Drug concentration drug p~m Sum (1 QD)
% Suppr essi on 1.85espryfively, Sheragidis 2i 1910.89 (Thegesvlt of 4821F1B Y@ Sgutha® Bl 123 400

317.332 70.04 E.‘Qng ir?’ 95:1%5061?85. ’t\%’ batches of experiment IC50 are 21.45, 18.67 IU/ml, average is
325 20.06x1.96 [U/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

g
g e § EEE Sum % s | o L::.e % cse | o
= [® g gw (I0D) | Suppression | pg/ml (IOD) Suppression | TU/ml
20 | 25011 149893 | 25421 1.57 | 31436 [ 252082 | 2145 | 186
10 | 24234 17.6303 32499 | 22,7722
1| s 5 20104 | 31.6679 38796 | 31.5717
25 | 21650 | 26.4131 28762 |  31.6525
Control | 29421 42082
20 34433 | 479416 | 1417 | 282 | 46760 | 386255 | 1867 | 214
10 46884 | 29.1172 66241 13.0559
27 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
88.7826.37pg/ml, TC50 is 1198.97 pg/ml, ST are 14.23 and 12.85 respectively, average is
13.5440.97 (see Table 5).



i 8 100 491.77 67.52 50 748.91 50.54 Control 1514.08 800 /m 509.85 79.01
93.28 12.85 400 804.63 66.87 200 589,01 75.75 2 8 100 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 experinment observes the toxicity of

Argi nase and anti-hepatitis B virus positive control drug | am vudi ne on
hepatitis B virus transfected human |iver cancer cell 2215 cell line after
8 days of adde¥Cdl¥d?#¥tubation, the suppression of HBsAg ZRECNMBEMYL
secretion and in cell culture supernatant, and the suppressi on of HBV-DNA in

e ool Lo S s g a%fligéixq"fcef\{g&??e

HBV- DNA Sout hpien |1BLOL: | ty toxicitly Supernatfant 2 U HBV- DNA[TC50 TCOD | C50
SI 1C50 SI | C5E Sl dhes “'g“'grng% B" Sl sumldon) \fad suprationp(/ 1050 gguor | & 40{2010
6.37*0 6. 3030040 deys 22" 1913 19 19 79 2 19 20 81 200 451 45 (320
(r)51 4.05 *[.95 O, 86_9_@%@@ 0.9891| 198. 20800* P80R43B00 1134236 10. 54
88.783 13.54 F 7% 0 yglm p& m 6.37%5193:897 [rt o0 nil
1 g 200 366.35 75.80
100 491.77 67.52
50 748.91 50.54
Contro! 151408
800 pg/m} 509.85 79.01 93.28 12.85
400 804.63 66.87
) . 200 589.01 75.75
100 1002.21 58.74
50 710.239 70.76
Control 2428.92
Two batches average 88.7816.37 13.5440.97

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

g IU/ml HBV-DNA
8 TC50 TCO | IC5G SI IC50 §1 1C50 51 IC50 SI I1C50 51

ml
[U/ml TU/ml TU/mi ng/ pg/ml

® a 40 2040 | 6,370 | 63010 | ©10.72 0373 13.18% | 3.19 19.79 2.19+ 20.6+1 | 2.00%

9 45 A5 4.05 E +7.95 0.88 96 0.20
* = @20 @1 0.98

= 1 1198.% | 800+ | =800 >800 113,76 | 10.54 88.78+ | 13.54%
e 2 6.37 097
EE | are |0 | wgm ng/ml
T - E

& we/

ml

Annotation: @ first batch, @ second batch
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Annotation: O first batch, m sccood batch 16 WD 20 061 0 269 1 5

PCT/ CN2005/ 001411 [0062] 1. Arginase toxicity to 2,2.15 cells [00631 TC50
of Arginase is 40 I1UmM, TCOis 200 U mM. 345 [00641 TC50 of positive
control lamvudine is 1198.9797.50 }rg/m; TCOis 8000 g/m. [0065] 2.

Argi nase and | am vudi ne suppression of the secretion of HBsSAg and HBeAg in
2.2.15 cells [00663 Serial dilute 4 concentrations of TCO 20 U m Arginase
and added i nt oW2 201691350 cells to incubate for 8 days, tHETaWerEaHD411
suppression rate of two batches of experinments on HBeAg secretion is

68. 698.89% the, |l ta HBeAg.i s 7-0.45 Pi/ml| Sl is 6.300,45. The

suppr essi on raﬁgﬁﬁgﬁé@ﬂfﬁ’ef%‘%@.‘%gggggglﬁm, the 1C50 to HBsAg are: first
batch 10.72 1U is . 3..73, .8 d ch. i O 1Wm. [0067] Suppression
rate i s bel ow Eg’k’/él @Iﬁ%ﬁﬁn?@/%@%l_’%aé?s%aéﬁ/&lage has been 355 taken
for the t ba ertments.. [ 006 No SLgpifi.cant suppression action
for HBeAgV\%%d h@gﬁéﬁ? g%ﬁ?sﬁtbveﬁﬁ'@o%‘ml%@"m lsolf%ggjfﬁggt?@i ‘h%mﬁn 0 35 80088 e |
culture to incupale for 8 days. Half of the effective concentration and Sl

cannot be cal cul ated. [00691 3. Argi nase and | am vudi ne suppressi on of

HBV- DNA i n 2. 2[0065]c2 |Alrgin®36 @nd RATAHinBsspprdssion bowe scbrtioh GEABOAg MOFIBESELni N
HBV- DNA Dot Bl ?? %rqu supernatant of cell culture added w t%} drug after 8
days of incubaffdnf¥ 13.184.05 IUmM, Sl is 3.190.98. The 1 C50 in HBV- DNA

Sout hern Bl ot 8 days js 19.797.95 .Slis. 2.190.88. The 1C50 i
BV DA ot 3 BOSGHSeeE Spih ARG Ik B IU A indidnbins2gen | S

i's 2.000. 280 3638s ididdublte T8 4o heivedaddRuppidisith rht ol R bl R lexRlritentsn113- 76
g/m, Sl is 10.54. In suppression of Southern blot, the IC50 of both

bat ches of expBPFi@riegctnne isgh8.o9%88%8e. g 1680 gp iBeAw dy H5F+)45 JB/MBESI3iE
p.g/m, TC50 i g3d98, PH. ionl ratd 4 2 1 r Cilr . fyerage
is 13.540.97 [0072] it enﬁ’/g psionraBof HbSAE ﬁé’?ﬂ%@ﬁﬁ%?’éﬁ@@ﬁ%’gﬁﬂt%‘é fg%tpended
claims, the si bajehl H¥72fIbfmis SIi8 303, wtondrbdtch ist®'TUmlc| ude pl ural references

unl ess the context clearly dictates otherw se. Thus,
[0067] Suppression rate is below 50%, IC50 >20 [U/mi, SI:S 1. No average has been

355  taken for the two batches of experiments.

[0068] No significant suppression action for HBeAg and HBsAg by adding TCQ 800
Hg/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 13.1844.05 IU/ml, SI is
3.19+0.98. The IC50 in HBV-DNA Southern Blot after 8 days is 19.7947.95 IU/ml, Sl is
2.19+0.88. 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 1C50 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/mi, TC50 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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17 WO 2006/ 026915 PCTI CN200510014 | 1 for exanple, reference to "a

phar maceuti cal preparation” includes m xtures of different preparations and
reference to "the nethod of treatnent” includes reference to equival ent
steps and nethods known to those skilled in the art, and so forth. [0073]

Unl ess defined otherw se, all technical and scientific terns used herein
have the 375 sane neani ng as commonly understood by one of ordinary skil

in the art to WAPIY RS i nvention bel ongs. Al though any FETRYHEIMH !
materials simlar or equivalent to those described herein can be used in

the practice of_testing . of the.nyention, the preferre nmet hod d
materials are %5\7(7‘ %nepsl%%?%rgac.e RP px'ﬁ%rﬁc%ué'ﬁlé’ﬁ%pa%ﬂﬂ? i lgﬁlggeshrglrxh']r?‘? ‘ir‘gﬁmm

i ncor por at ed hpepiratiohy andefe REGOE & ke Gemed bixecatniht Uinslali sefeepeciofdgGivalent

i nformation for which %g&the reference was cited in connection with. The

i nvent i on havi HEPSRBEReNAS Kroyade thpisedilled iyhs #1t.@8d $0f98hwi thin its scope will

be apparent to of ordinary skill in the art. Al such nodifications
are within t hembtgﬂé&lﬁf _dP'fLF@di"?Wg‘ﬁ'f?' .te‘[hB’G?léﬂ“d ﬁﬁf‘i‘ﬂﬂ“a{f“i“&ﬁg‘%?c?‘ﬂé’_“ﬁ the

phar maceuts;¢al saaRMR@Sinki a8 BoMmohl) Andr&S&NEy driR\0?REdiRky S@M idfhe AHSEFHich thike form
of a solid, a solution, an enulsion, a dispersion, a mcelle, a |liposone,

and 385 the | inkentiopfheloagsn Althaugheany| metheslsfapd materialsorimigreratapiyalghletodhostor e of
the modified hitRRhea1dtlAem bd'udlSn F]ﬁ]@gﬁﬁtﬁgroggesiinf oP'irF‘eSﬁO%min,VtﬁE' tefetred @S

active ingredients, in a mxture w nic-or 1norganic carrier
exci pi ent sui t mbthedsf and ewrteiaisl amr npardesdribedl AHpplhlicattone neentidigl hereini we
i ngredients may be the. arginas fo xanmpl e, .wi.th the.usual non:toxic,
phar maceut | cal M5O RERER PSR REPET o JeSToF a0 dP80% SRRy Wromaian for Shick
SUppPOSi t 0rises, the Gbfch@NSas 3RO i€ BbHNSEDASwiths THE GVehtUAShaviigtheam Yul Bt desdribbdir m
suitable for use _in manufacturing preparations, in solid, semsolid, or
liquid form | Rodfertopbiyitaindis gy villdheApparest i ghose Bf edERPntkIh Huthe 3tofIng

agents and perMH‘ﬁﬁdﬂﬁth&@aﬁ%@nnﬁ@&oﬁ@&ﬂd@inb&ﬁibﬁﬂi ents of one or nore
argi nase are included in the pharnmaceutical fornulation in an anount

sufficient to @b@ﬂ%ﬁnﬁmng%ﬁiﬁe ardcbRehl dORPBsifidiCoft B¢ PRLerR iBSRKH caf Wi L1 0N
or disease. 395 [0075] Pharmaceutical fornulations containing the active

i ngredi ents conteéinthatosd ochesdidna saltipniza emylsionf vispession: aplicslle. griperogie. ande, f or

exanpl e, a%s! AR AS: wihd S 18Sea e300 RaioR WIRRNS o or bk %t RGN R Enan

di spersi bl'e” powders or granules, “enul sions, hard or soft capsules, or

syrups or el i xanghaseForhepraati¢easfshe présenmdecnfioy; aacdle mgediemty, ilbe npxteparithchn

according to any .nethod known in the art for the nuf act ur e ..of..

phar maceut i cal oégrpm iNprEYIc carHgr or f)gmleéf g.ntable for enteraﬂ?r parentcraﬁl 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 coloting
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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400 may be uncoated or they may be coated by known techniques to del ay
disintegration and 18 WD 2006/ 0269 1 5 PCTICN2 005100 1 4 1 1 absorption
in the gastrointestinal tract, thereby providing sustained action over a

| onger period. They may al so be coated to formosnotic therapeutic tablets
for controlled release. [0076] In sone cases, fornulations for oral use may
be in the formof hard gelatin capsules wherein the active ingredients are
mxed with an inert solid diluent, for exanple, calcium 405 carbonate,

cal ci um phosph¥Pe%{8A'¥ n, or the Iike. They may al so be i FCTRY20HPHIGf soft
gelatin capsul es wherein the active ingredients are mxed with water or an
oil medium fo I o] | j.Qui araffin,. ljive oil. [0077]
The phar naceut %bé%lﬁé or ntﬁf ﬁsﬁ%&%ﬁ%ﬁ%%?ts%%gﬂpnqdwg sf'%%rlmm&!)?c g stert :loélgér

i nj ectabl e soparod.Ofhepmapalsplertaatedito fdif GmoUS hemapdudotabiyg fhreofitesl il rebdaed
according to known nethods 410 using suitable dispersing or wetting agents
and suspendi ngl08@@ it someTdasessfosmulitons for emt ek nay be apthe ftrin@ifi hard \gelatiiscapbdesa
sterile injectable solution or. suspension . in a non:-toxic :

par ent er al | y- a¥C8pP & aéam WE’&W?”%F’Q%T‘?%W}‘, aty et é‘ﬂ’é‘r@ﬁ%’}" for expmply, GYFIBR i n

1, 4- but aneg} ol carboRhte dalcfum bhosplhte) ikhdlindbEthe BRY. € Thdyomay) hiyo BOTH MY E6kmast sdft
sol vent or suspending nedium For this purpose any bland fixed oil may be

enpl oyed i ncl ukl#ig cagsuich@herein fhastiviongrgdignty ae mixsdsvithywyaterrog ap il seedipen, for

(including ol el&. Ak ¢ BRI JadarRE SV BY vegetable oils |ike sesame oil,
coconut oil, pea ufﬁ%ﬁ, ’c}g][todnseed ol Iv, or synthetic fatty vehicles, |ike

ethyl ol eate, Rb??]hﬁndqh&%aceﬁ%ff@ﬁﬁylatnﬁﬁ%hﬁ?ﬁﬁo §Q|iﬁ‘ttﬁc%ﬁn RIF GS$drii A rjetRibic

antioxidants, and the 1ike, can be incorporated or used as soluté to

di ssol ve the sésiluiioher syspensienaJdhissyivensan myoE7Rmmuited grsending de krgvgamethods

formul atio . .adj . ﬁ% ﬁ}? i .

chenot her aﬁ&??%ﬂ@?g@%@ﬁl@@%@%ﬁ%@ﬁ,é@ a{gﬁsé&gﬁg?%nﬂ ’gﬁk Siéﬁ%hngéc%g% of an
ar gi ni ne degr apiepugationziage aish beha stedlefiaettstle sofutian e diuggeneat if ar nohexic
treatment of hepati tIXs. use accordi.ng to cl ai m]l \Aherﬁgé_rgusai d.enzyne

2, Th#e . i
is an isolatedP :?ﬂﬁer%l Ei"g?“.ﬂﬁ’f’!ca iugnt %uﬁ"_"ﬁ‘te&orrcé&'a i Fah O Htt“ﬁ'i Hab&"3"%fe use
fig 8 00/ rding to CKRHR) fixed WNesr€ tdhviiiRni einploy@f asaabidert 8F ARnBIAR nediu G FaS@isi S 80-
0

purpose any bland fixed oil may be employed including synthetic mono- or diglycerides,

415 fatty acids (including oleic acid), naturally occurring vegetable oils like sesame oil, coconut

oil, peanut oil, cottonseed oil, or synthetic fatty vehicles, like ethyl oleate, or the like.

Buffers, dextrose solutions preservatives, antioxidants, and the like, can be incorporated or

used as solute to dissolve the soluble enzyme as required.

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

420  other chemotherapeutic agents.

<00013515-JW =
What is claimed is:

1. The use of an arginine degrading enzyme in the manufacture of a medicament for the
treatment of hepatitis.

2. The use according to claim 1, wherein said enzyme is an isolated and substantially
purified recombinant arginase.

3. The use according to claim 1, wherein the purity of said recombinant arginase is 80-
100%.

4. The use according to claim 3, wherein said recombinant arginase is human arginase L
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4. The use according to claim3, wherein said reconbinant argi nase i s human
arginase 1. 19 WD 2006/ 026915 PCTI CN2005/001411 5. The use according to
claim 3, wherein said reconbinant arginase is arginine deimnase. 6. The
use according to claim4, wherein said enzyne conprising substantially the
same nucleic acid sequence as set forth in SEQID NGO | or SEQ ID NO 2,
wherein said nucleic acid sequence conprising substantially the same am no
aci d sequence X828¥{02WH{rth in SEQ ID NO 3. 7. The use accSTENHYPB4YEI ai m
4, wherein said enzyne having a specific activity of 250 1.U./ng. 8. The

use according to I rei i,d me_gconprising a .nodification that
results in hav?'ngﬁé%?}%%'%gstt%ag‘#??y vgl{r%'z %ﬁsmﬁnrev? ér:"garglaéglﬁ%schlgl e ¥e of
at | east approxidomtisdsyy 3 days. 9. The use according to claim@8, wherein

said enzynme is_p | at ed. ,,10. The use according to claim9, wherein said
pegyl ation r esﬂ‘! ﬁggﬁ?c@ﬁ?‘gﬁ'véf%%fwﬂ w‘;ﬁcﬁlcsﬁidr?@z € OEPEFINg § SBBW;'@!ttWagﬁe
glycol (PEQ i @hijeit Qci8 dbfhemieGs RAFBrth fil SEIY I NERURI SHD AYRQ: 2, dhereihRGIaUSe
according to claim9, wherein said coupling agent is

2,4, 6-trichl or o- SU¢lPiF Asif equence\RMPFipiag spsERtially thao@meaming add pagense apsYpi oni c
acid (SPA), 12. : AP ing to claim4, wherein said human argi nase |
conprising six h;ﬁg}?lllgi%%es atftjjéched to the amno termnal end thereof. 13.
The use accor dV.ndht esecdcadrding to vhamn &) whesein chithepyinethewing 8 speeffatdctivisy &.2504. A
phar maceuti cal cg osi tion conprising argini ne degradi ng enzynme. 15. The
phar maceutical c¢ 'ﬂ%glsgi tion of claim14, wherein said enzyne is an isol ated
and substanti gl Myte pst ddcb@ihgrte QR I40 dhkred @id @G eme $6mprishg P hbifRarutthaal
conposition of claim 15, wherein the purity of sajid reconbinant _arginase is
80-100% 17. The 'SRl imde\ing suificienmnpaliyi W #F inc Vionplasma Apkiis pf atyfeast
recombi nant ar gi RESExindtelyHdHE arginase |. 18. The pharmaceuti cal
conposition of claim15, "wherein said reconbi nant arginase is

9. The use according to claim 8, wherein said enzyme is pegylated.

10. The use according to claim 9, wherein said pegylation results from covalently
attaching at least one polyethylene glycol (PEG) moiety to said arginase using a
coupling agent.

11. The use according to claim 9, wherein said coupling agent is 2,4,6-trichloro-s-triazine
(cyanuric chloride, CC) or succinimide propionic acid (SPA).

12. The use according to claim 4, wherein said human arginase I comprising six histidines
attached to the amino terminal end thereof.

13. The use according to claim 1, wherein said hepatitis is hepatitis B.

14. A pharmaceutical composition comprising arginine degrading enzyme.

15. The pharmaceutical composition of claim 14, wherein said enzyme is an isolated and
substantially purified recombinant arginase.

16. The pharmaceutical composition of claim 15, wherein the purity of said recombinant
arginase is 80-100%.

17. The pharmaceutical composition of claim 15, wherein said recombinant arginase is
human arginase L

18. The pharmaceutical composition of claim 15, wherein said recombinant arginase is

arginine deiminase.
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argi ni ne dei m nase. 20 WD 2006/ 026915 PCT/ CN20051001411 19. The

phar maceuti cal conposition of claim 17, wherein said enzynme conpri sing
substantially the same nucleic acid sequence as set forth in SEQID NO | or
SEQID NO 2, wherein said nucleic acid sequence conprising substantially
the sane amno acid sequence as set forth in SEQID NO 3. 20. The

phar maceuti cal conposition of claim 17, wherein said enzynme having a
specific actiyi 50 I.U./ng. 21. The pharmaceutical conposition of
claim17, V\helr‘%(%}r{l)x%azlfﬁ%l%enzyrre having a half-life of at |e {8@00&@%% n
patient plasma. 22. The pharmaceutical conposition of claim17, wherein said

enzyne havi ng | £ Lo . t el i i 3. The
phar maceut i callg'cigénp%%a}—lﬁcg%mg; c@%‘%(%s%ﬂ@?ﬁmﬁgi?%m' g’ glg%ﬁ]e%{z}{l/ d@kﬁmn%‘aﬁ?ﬁ% by
pegyl ati on. 24. sEbstantihly tre cemet ickic acoigegentd osnedbril iv$HQ IIF NOwhenr SEQ Bai d
human ar gi nase In _c?rm{?ire%; ng, Si X i s(ii di nes attached to Ige am no term nal
end thereof. 25 NFre TEEIHEELRYSIS RO SRIACE COBRISAE WPSFMHaNY, the JIF @ios 4 d
enzyne reduces tdoid seqithc 0kagb@nin SBQIDWOE3 | evel in patients. 26. The

phar maceutical conposition of claim 14, wherein said enzyne nodul ates
hepatitis. 27207H& PhraPRREE CPRBPSIAS R S1m il brivisreir pad gRzyime hawag aispecifis d
hepatitis is hepgfiiilylo? 250 18%ng The pharmaceutical conposition of claim 14,
wherein said conposi'tion can %e further manufactured in the formof a
solid, a sol ui.ore pharmepaukisil gpmpesitiingyielagm b, wherain sd ereyme hadng h hgbéditene. 29.
The phar maceuti cal claim 14, wherein said conposition is

sui table for orogfit lgasosg?gi)}sﬁﬁnigagig{?q%ar‘]@akooo13515- rw, 21

22. The pharmaceutical composition of claim 17, wherein said enzyme having a half-life
of at least 1 days in patient plasma.

23. The pharmaceutical composition of claim 17 wherein said enzyme is modified by
pegylation,

24. The pharmaceutical composition of claim 17, wherein said human arginase I
comprising six histidines attached to the amino terminal end thereof,

25. The pharmaceutical composition of claim 14, wherein said enzyme reduces the
physiological arginine level in patients.

26. The pharmaceutical composition of claim 14, wherein said enzyme modulates
hepatitis.

27. The pharmaceutical composition of claim 24, wherein said hepatitis is hepatitis B.

28. The pharmaceutical composition of claim 14, wherein said composition can be further
manufactured in the form of a solid, a solution, an emulsion, a dispersion, a micelle, or a
liposome.

29. The pharmaceutical composition of claim 14, wherein said composition is suitable for

oral use or injection.

<0O13515-IW >
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