Bl OLOG CALLY ACTI VE PEPTI DES FIELD OF | NVENTI ON The present invention is
related to the field of inmunology. In particular, the present invention is
directed to peptides and their pharmaceutical conpositions 5 which are
capabl e of nodul ating an i nmune responses. BACKGROUND OF | NVENTI ON Pepti des
are known in the art for treatnent of diseases and as pharnaceuti cal
conpositions. For exanple, US Patent No. 6,191,113 to discloses a peptide
that has inhibitory activi Enﬁ for tge %régwt h_of smooth rmuscle cells and is 10
t herefore useful for preve I%Ozﬁ’] Al {*ﬂf@VEaEW%%m condi ti ons
associated wwth growh of snmooth nuscle cells such as arteriosclerosis,
restenosis after angiopl asty, | GERR OB IRYES O ¢ or grafting bl ood vessel
and snoot h nuscle sarcoma. US 6,184, 208 di scl oses anOtﬂ)[egr epti.de that is
found to nodul ate pHFIIEERgRKeption it Fatediodhe dield of gmpminglogy- iliﬁa‘gﬁ’fl?rvi ty of
the epithel i al thePEer invsniéonais dirRded to PEELi¢as R ETPhaumAgRrfcaFo TRV ON It i s
t herefore an '‘eliplkese capabland myduadabing ai iownng wepomeesi dent i fy bi ol ogi cal |y
active polypeptides. Many peptides were synthesized by standard chem cal
met hods and screened for theiBAGKSHRQUND OBINVENTION he pepti des are given
codes 5 having the letters CV5 foll owed by a nunber. A total of 30 peptides
have been identi fiPeptides hegvikngwininvithe a5t ofopgiresineric oof vilis¢ases, aMAeasequences
and the corr gdpomgenipal @nmostiens Fof examgde U DitagiNed, 191,83t toviescpegrtd des ar e
shown i n Tabl epepidde thabha hivBeguetety kirshé gopwik pf istheotReptictteceBequénce | D
No. Nanme |10CVEB&Efoky wseflin for Pevehtyse abldrtredyimg Rhisolbyical ldbsdifthis assdciaMd0mh Val Val
Tyr Pro Tip Thiro®dhf Ahobthemacleelldich iSarriascferosiiristétiosis a@er AAglophsty, Leu Pro
G Ala Leu 4 GMaRAD siéabsiPaferPERftdgUbIcbd Vabsel Bh@ shvotH-@thstie barddmaGUs Al @ Pro
Leu Asn  Pro lymamo&MaSidsel Sihofley pébtideChtat Al aofyd t& doddife thi o%'c-z[hr Thr

01l

Tyr 6 CMVBO13 Jr&Qst Gudfths Aot inChdtivity Witthg &tRenddlord o il @ Al &
Hs Hs Prg AgP Phe Asn Pro “Ser Val "8 CMSOfS Pro Ser 1le Val dy Ar Pro
Arg Hs Adn @& al Met 9 CvB016 Ile d Met Qu Ser Ala d Ile H's @Qu Thr
Thr Tyr 10 CvB018 Val Gy Met Ay Gu Lys Asp Ser Tyr | 1 CMS019 val Ay

Mt Gy @n Lys As Ser Tyr 12 Cvs020 Val Gy Met Ay G n Lys Asp Ser Tyr Val




13 Cvs021 Met Ala Thr Ala Ala Ser Ser Ser Ser Leu 4 CMS022 T Ser Phe 15
CVB023 Ala Ala Phe 6 CVB024 T Ser Leu 17 CVS026 Thr ThrT Asn Ser Ile Met 18
CMS027 Phe Au G u Asn Met 19 CMS028 Phe Qu Pro Ser Phe 20 CMS029 Phe Asn
Qu Ju 21 CvsGB0 Phe u Gu Met 22 CVS032 Phe Au Gn Qu 23 CVMS033 Phe
Gu Ser Phe 24 CMS034 Pro G u Asn Phe 25 CVS035 Phe Val Asn Asp 26 CMS036
Phe d nPro Ser Phe 27 CMS003 Phe Ash Phe Val Pro Pro 28 CVMS007 Ala Ay Asp
Asp Ala Pro Arg Ala Val The 2%M0RYLGH IdvgNdaloM a Pro Gu Au H's Pro
Thr Leu 30 CvB011 Arg Val Ala Pro Qu Qu H's Pro Thr Leu 10 Accordingly,
one aspect of the PrigsehlrolN%LBEe&MNLIT 1BE Jr&8nil ByertielSth aBEdtE) |bYol@giéeﬁ‘l pepti des
having sequengggei g Obdptii&d Miny GRPERECwER tﬁes;zfed SPOuERGR L &}1%130 Thus
the present i gygn 9&19’@ 308 SR o @;aﬁ SR T o BRERLb

compri si ngsany av%onﬁe%g %;%gsruwfa%vea% 53% br Tl 30 94 s %@% Bldng of 15
SEQ I D NOs 1:3005 E consi sting
essentially of eﬁ?ﬁeélma ﬁ;ge % g écla e Hlﬁ'o hseeq ?oﬁ stl ng of
SEQ |ID NGs. forEgspondip H6OHIE ﬁ"ﬁly FHYE REPHEFS R S‘Ef’éh?{‘ €ate, but
not 2 lintedto rmdul ating, one or nore of the follow ng : inmune
activity; hepatitis infection, incl uqlglgAbut not limted to hepatitis B

I nfection; nephritis; the growth of a cCancer i ncluding hut not_limted to

sarcomm, |ivepeapepprddrting | RsRiEt b and mel anonaept,amqm&y vei ght. 5 Anpt her
cithet ant.1 Al !\: F jes that

aspect of the—prHtRht i hHame g f y—prre—peptd
i b L ;\,Qﬁgml E—IR:FE‘I t\r\L)’i.-brTH} €. ,IQ.']&ZEQA.- ot i £ ool
are functiongd f Y RISt Par bl ?m VDL SE, ]gum:a t+ele fed
sequence | D No— 1639 ENiE50st NG s Rl B
substanti al | y—purepepticigofo wAawaam?@uﬁﬂﬂb@rmwﬂemammrmug s a
functional derivative of an anphpoysacid selected fromthe group cons|sting
of SEQ | D NO5T TI-30. TT | aMso210Lek 6lyale6nlah & Uk @G Bl Ty Tpur e _pept | de
consi sting egsentisal 1 y odttva013a)Nled Al Ala Prs GHLENER PwhikidlRu 1 S a functi ohal
derivative of _an _am no acMsomequienkdisshd echedisp Plomsn Rih8erfaloup consi sti ng of

SEQ ID NOs. 1-30. 8ln a $E&EPIsI cPreﬁslgdeaﬁréntAr,gftrh;e_rgmlmﬂgéfall\iehat are
Se S

functional dprivatii ves C&MS et bne or
nmore of the follodd ng - M WE;WM@?Q}YG}EMSPJSWE{}’H nfection includ} ng but
11 CMS019 | Val Gly Met Gly Gin Lys Asp Ser Tyr

not 12 CMS020 | Val Gly Met Gly GIn Lys Asp Ser Tyr Val
13 CMS021 | Met Ala Thr Ala Ala Ser Ser Ser Ser Leu
d4) CMS022 | Tyr Ser Phe
15 CMS023 | Ala Ala Phe
de) CMS024 | Tyr Ser Leu
17 CMS026 | Thr Thr Tyr Asn Ser Ile Met
18 CMS027 | Phe Glu Glu Asn Met
19 CMS028 | Phe Glu Pro Ser Phe
20 CMS029 | Phe Asn Glu Glu
21 CMS030 | Phe Glu Glu Met
22 CMS032 | Phe Glu Glu Glu
23 CMS033 | Phe Glu Ser Phe
24 CMS034 | Pro Glu Asn Phe
25 CMS035 | Phe Val Asn Asp
26 CMS036 | Phe Gln Pro Ser Phe
27 CMS003 | Phe Asn Phe Val Pro Pro
28 CMS007 | Ala Gly Asp Asp Ala Pro Arg Ala Val Phe
29 CMS009 | Leu Arg Val Ala Pro Glu Glu His Pro Thr Leu
30 CMSO011 | Arg Val Ala Pro Glu Glu His Pro Thr Leu

10 _
Accordingly, one aspect of the present invention relates to

substantially pure peptides having sequences identified as sequence ID No.l to
sequence ID No¢.30. Thus the present invention also relates to a substantially pure
peptide comprising an amino acid sequence selected from the group consisting of
15 SEQ ID NOs. 1-30. It also relates to a substantially pure peptide consisting
essentially of an amino acid sequence selected from the group consisting of SEQ

ID NOs. 1-30. In a specific embodiment, the peptides can modulate, but not
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15 limted to hepatitis B infection; nephritis; the growh of a cancer,
including but not I|imted to sarcoma, |liver cancer, |eukem a and nel anonsg;
*and body weight. Another aspect of the present invention relates to nucleic
acids that have sequences coding for the peptides identified above as
sequence ID No.1 to 30. A further aspect of the present invention rel ates
to expression vectors that 20 contain the nucleic acid sequences of the
pepti des showhmhed mrnagulsa@yene er mbreNef the tfoll3ng Thigunt htsvigs pepdtitief t he
present i nvenﬁﬂf&ﬂoxﬁhﬁ&udiﬂé Rit @St fiited ©REdtitie B estion; nephviis; Helpgowhryfcl eot i de
sequence encoglifigce® RRRI bGtQHBt“hﬁht@Q 13N s 3B h@@l@h@&qqej}&ﬁu@%ect ed from
the group conﬁgja&grﬂg aﬂflb ¢ibh 1-30. It al'so relates to a genetic
vector conprising a nucle tlde sequence encodi ng a peptide 25 _ consisting
essential |y of an /Amiths eppd skgirentescrielnsention falaien theubitaniisllyconsi sting of
SEQ I D NOs. 1pep@desThat drefiewtiormh deivsbvesedfagtepisdeas hazing sp@tcneesvudettdied asonpri si ng
a nucl eoti de squarea@® Nt adihhas pepirestet moepion selags alsb unetsubsiaitiallger i vati ve
of a bi ol ogi calrt pepnieicorpasihgen aminh oodsepesesdie ised fifnctonal dergriosp

consi sting of ofSmQnikd M8 seldctéDfrorthith@b®0p E6satifg of SEQ IDENOkI L3V.€IE 6

conpri si ngp a BfhAus! £QhbRHIIBAPERCEp ea@%hﬁgmg QR FONS bstdNEcid
essentially of, @enw%}cm@e uncAtYlal Berdatife 5%%1519851&/@' eh @1dctéaGtdenal

d t fih t th
o oup-cons j 3 @%?35‘3 i?f“) ki E‘%fﬁ%’%%ie&iﬁiﬁf et
s

i nvention rela pepti de

al
adj acent 116’ e%ms?, ecrhon mClu sgquence
sel ect ed ro nlg C§Tt“?rhg '%Egdf%? g ﬁcﬁ ﬁ‘%& g&éﬁ’f
i nvention al Hmfeéh tseg % WELPPeFTpERteTHR ?ﬂ?%‘?’?ﬁ ﬁ@ °<iye‘aaré] pepti de
adj acent a peptide, thenggpt hgpectGPHRY predefindertionGtia@pad nata¢it veids wat of a
peptide havimge %hu@ﬁ@e@%o&ﬁb ForStBE YERLRSs %&hﬁﬁ&@@bcfveqmstedi\fengé QNEPRSI sting of
SEQ I'D NGs.  3b: 3Q. fufifler Qﬁeo‘? lF 3! rekéﬁ\(qmehﬁgh a6 foee 6308 SeR! hifar vect or
conpri si “g> a el eRE gaelcsa%ﬁ’&’? 8&&3@89 g& BakepbiA eoefon”HE' u@ A eader
am no_aci 5%\?&?’?8%06‘ h@s‘@“r‘}%& pecP‘c?Ph{e tete rdeﬁncgngalg %Pl no acid

Sequence V\Ihl C anu ?Otlde s€ UCI]CC Cl’]CO 1 I Ve am no
aci d sequence seT ecnt’%jdm?1 (%%}} Ar @u consf%gtlg |t
al so rel at es 161 q;g%ﬁ%%f £ f“Br © &SP SR 515353 ‘ﬂ
encodi ngCg 8 SAPFC Yeﬁ r£OPeges @ gHdg feﬂuﬁgeﬁ?% ng 3 E‘e%t a
pepti de nsFQ‘E‘?ﬁﬁ‘geg%%‘m Iy gaﬁf aginp | aQad i FAUFNCE S g dly e%%‘ép which 3
is a functiofarsidiee; athkQ & FOn G 13i mumtgn atsej reltes 1P fosHEl e VE&alience
selected fr 6%%@%@0&1&1@8%.85%%@6 ghcodm® # pepels. commwing g fnetipmal fic
enbodi nent , td8EV3HEpOf adgolseisallic adive mmuny agf seanenemerlectediEry hpefioenet i ¢
vectors can geeiftagef SEG IhotOs L0t Bcklwoorelatrdub at gengtic verorgrompmsg & of t he
f ol | owi ng0: innvlgetaleasgiierict yencobpatai paptide rooeg stingnessemiallydéing fonctiomak | i ni t ed
to hepatitis aBinadcebtequence naphris 4 fmctidrabdgivetitdofafbialogmalbeactive aminedi ng but
not |imted tadsspresanelecled fiom thagoep consttikg bf SEQMD N@. aFB:ma and body

\rl;]lelcggt or Y:';" anot h?r aso?ﬁe(%t asggcttot}ethgrpergs%g 1I|1vre]:¥t%]r1t Ire ;rl}esr ?o ah nd pep?des
9 contammg a leader or signal peptide adjacent a peptide, the peptide comprising an
35  amino acid sequence selected from the group consisting of SEQ ID NOs. 1-30. The

present invention also relates to hybrid peptides containing a leader peptide
adjacent a peptide, the peptide comprising a functional derivative of a peptide
having an amino acid sequence selected from the group consisting of SEQ ID NOs.
1-30.

40 The present invention also relates a genetic vector comprising a nucleotide
sequence encoding a peptide comprising a leader amino acid sequence adjacent a
peptide comprising a functional amino acid sequence which is a functional
derivative of a biologically active amino acid sequence selected from the group
consisting of SEQ ID NOs. 1-30. It also relates to a genetic vector comprising a

45  nucleotide sequence encoding a peptide comprising a leader amino acid sequence
adjacent a peptide consisting essentially of a functional amino acid sequence which




a genone conprising a nucl eoti de sequence encoding a peptide conprising an
10 am no acid sequence selected fromthe group consisting of SEQ I D NGs.
1-30. It also relates to a mcro-organismw th a genone conprising a
nucl eoti de sequence encoding a peptide consisting essentially of an am no
aci d sequence selected from the group consisting of SEQ ID NGOs. 1-30. Yet
anot her aspect of the present invention relates to a mcro-organismwith 15
genetic materi @ a G@RE6MSideHyAivEUE| £BbiogRaBLGUARCaNBOCRN BguaiteeselbgRaous
peptide conprigginge goliy BésisBARbE D MO Nwsl (Lagequence which is a functional
derivative of a b'ﬁ 9% é)énﬂs&méﬁt aRe PEptRck raRULERS en§ alragt adofd om the
group consisti g, Ficdtatel umo%ﬂmat@%?&ﬁadmu?g BhesGgre0ant sm
wih a genegic Coﬁ%@ﬂ?q i nmﬁ ch%?"% BU AL G R ot 49 20

9 pept hepghgs Ed g%tiogng?p Hg B V @rth X%a canc%ri m]c dm %In(%rﬂ N0 A6

sequence whi ch W Se®ani no
b NI

aci d sequence SEf%% H?F; 619' 1- 30.
Exogenous peptide asStGEeHeASPEt %P@F?’tfrﬁ’e%“cﬁ’er faiegdo ﬂ&VFTﬁd’r%ﬁ?lsnhﬁ? o acid
sequence t hat P OO EPIBPRSIG arﬁusﬁg st $ROPCTSE (FOFRrERS ARREAT FOBRBYRE SBd Dby
the mi cro- &9 gaAnBmarid seaeenaasaleoid, %ﬁ’%ﬁ‘d&lpplééoﬁsmhﬁﬁ 0P SEQID N5t héP- Hspect of
the present i nglentdaies toel mtcecsozg@nxanrm&nra)g@pg@wpmﬂwngw nuglegbdreseqaence

conposi tion coepedisg ageptideumhsstingdssabajiieoica amoodiidgegrenexgigstedufsom hybr i d
pepti de conpri gkegpup cheddmg cAREQADaOM 1s¥quence adj acent a peptide, the

. peptide conprising ¥ afdthérQspaet of thefiesane tverticdatReks te @ mitrbergndupwitbnsi sti ng
of  SEQ I'Di NOsgendticRatelihl @hifpisingladfu€lSotide s2quiBn€é BnddaHi inSsXodnbls pepgidpone
conprising a 3EnipEIrRof fudQicheHSNG cid REARhAIWRIchYDS FithcRER Idetey808BF hSi NG a

| eader am no agj, c§1‘?>ﬂ&t%ﬂ§l€§xn§%f$l AR R PSSR B é&tﬁ;ﬂ&n@ﬁ sy of an
am no aci d seqgs 'N%% 158 QFBEQ kRIS Qemgfré"d&aﬁ A ith! 19 eﬁ'-éftlc 'oQtl . 1-30.
Yet another ashgglhisof; 1 MG RLERCTL u'eﬁ'c\éeFﬁdoﬂfﬁ 8 nws " ORI dagi Sm W th

adenetic %@gfgs 'rﬁlgff R lonap el £01d 0 wﬁeau 9?%(; onﬁ engatf%go xogenous

peptide, the p &}55? ca r?’gr“f usr?e en8?1§?lec #8”’61 edgrg‘épq | chis a
functi onal aE %’@flp@?ﬂ e)fséfﬁetdl}}%m%f:ﬁ 0 'uk PEPUsE 6‘8%@“ sel ect ed
fromthe gr oupamleﬁﬁ%‘fjﬁ‘ﬂ%@ceo@a@E m gnysethern pephenqrmaly g¥presed
i cr o- or gani sn¥¥iPE AUGO-EsFaISIAN ’%6%‘6%|‘¥1F’(9ﬁ1 fied #7™-si ng a nucl eoti de sequence
encodi ng af® exogenot®s 2pflsr iagpeaieipleqrerat WysRIONSFIAGS ko 3 BitdeOreaRSHOYEE d
sequence adj actAtnChC SUPPYSHOTCIONANSTIR FgNUCEDsBn Beqiense Gfcoding yncEPEAAls ani no
aci d sequence Mwhiid peptideacdmmisingonisrdaemivaietideseaience aiaeind girsalidy thet i ve
am no aci d sepephéecamirsuigen dminorrtidsequenegrseteotedi foim the grbup SEGIstme NOs.  1- 30.
In a specific SDERANGENt-30tIhaspmitésde s nprocugadsn withraygeodme bem@ipinges 45
descri bed 30 crixekotidensegnercarenoating athgprid peptilet cdmprisireda teadaoduinatdciy, one or
nmore of the fckefientagdjacdnimiupsptide tcbrdidtng dseqmaiblly io$ dnnbmdiol ad sequeheedi Ng but
not limted tselebte@fbitthegBup BéRBtihOHE SE@PDNGS. $:30t he growth of a cancer,
including but not Y fHotiRe adpRctoTtKeqFEent tnVaios 261884 to 4 AIKSBiganiandyvitel anong,;
and body wei ght gdhetic composition comprising 2 nucleotide sequence encoding an exogenous
35 hybnd peptide compnising a leader amino acid sequence adjacent a peptide, the
peptide comprising a functional amino acid sequence which 1s -a functional
derivative of a biologically active amino acid sequence selected from the group
consisting of SEQ ID NOs. 1-30. It also relates to a micro-organism with a genetic
composition comprising a nucleotide sequence encoding an exogenous hybrid
40  peptide comprising a leader amino acid sequence adjacent a peptide consisting
essentially of a functional amino acid sequence which is a functional derivative of
a biologically active amino acid sequence selected from the group consisting of
SEQ ID NOs. 1-30.
In a specific embodiment, the peptides produced in any of the above-
45  described micro-organism can modulate, but not limited to modulating, one or
more of the following : immune activity; hepatitis infection, including but not
limited to hiepatitis B infection; nephritis; the growth of a cancer, including but not
limited to sarcoma, liver cancer, leukemia and melanoma; and body weight.
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Yet anot her aspect of the present invention relates to a pharmaceuti cal
conposition conprising a substantially pure peptide conprising an am no acid
" sequence selected fromthe group consisting of SEQ ID NGs. 1-30. The
invention also relates to pharnaceutical conposition conprising a
substantially pure peptide 5 consisting essentially of an am no acid
sequence selected fromthe group consisting of SEQ ID NGs. 1-30. The
present invention al%m anethat espedtoofathp lpacsenic mutntoal rebteypiosa tphamacewivpl | si ng a
substantial |y pr@ofedt ce8peaREh isabdigntiallf pacd pepiide dfipiiviag i anearniho aigid am no
acid sequence sghRatesbidctedMdnh therOpPconsibigsdfi IED 0D NebQ1190. MeB invidntd It 10
al so rel ates to;Q PRRAL MR @ﬁ%h&@!wa@e&m&fshbmﬁmggﬁngIa%twﬁaﬁyp@teq;apﬁ@é ly pure

peptide consistip st?l%sggg Yohn 2arhipChdi@N@by AL | dalieve ref ame %%d?)o aci d
sequence sel ST =TI A o] QUR_KENsI sting 1-30 further

relates to phar maceﬁtl ca corrp05| tion consisting of a substantially pure
peptide consisting Thsspmtentlihyentibn faisectréloteal toder phaniaveaitiodl aempesittm aci d
sequence sel ecteethpfigingnatsabstantizliyg poteppeptides cahprisgngd fiSEEQohdD ddbgativk-&ln | n a
speci fi c enbodiafeid acid bRupeptstidasd foasBalsrdup canyistbig dIBEQ@DDWNOs. deXc it bed
phar maceut ijgal a&@MRASst 100ASpHaARadeRelidl @bpodMidn BEpliding taeéuHsQntlﬁmdlph@ti ng,
one or nore of el Bhii QW 'Egsentlﬁlmm%efuﬁéﬂohﬁﬂ' de¥ivatiRRAtahtafind Ai@sédueRb
i ncludi ng but é o fhet ol Rasistihg oB JEH estiven; | 96phrﬁlhh§f rel @rowth of
a cancer, 20 '%BL uéor%%mhf#%ﬁs?s ﬁ{“f %asfuBQE‘Eﬁxan \(Jfé nml:tﬁj%kem a
ltlé%lce s Q& s

and nel anonm;
i nvention r | at® Ssentf"ﬁ@ é/f ing AeiCee 1 cal corrp05|

%enggtk\ﬁe

arace
conpri si ng pr o AP F§" SéSt'élﬁt‘;g E(r?t re peptl de conprising an am no aci d
sequence sel ected fFom fﬁmelfgr@dvdem%,l Hej prptides srsent D2 gny\©$ . the -abgve-and
m xing sai d suldscahed gihaymgsanticaheqomipdeitins ran pledniaiec ebitti @al Ilymlt%d:ctept abl e
carrier. It al swdnketisg,esetoo neoreef hedfodidwingki iImgmanepdvaivity depttitsainfectiomposi t i on
conpri si ng pr owctlidirg @t aofdghidett to dkpayitip Br iefepeqt; ndghresntie growiy of essmmnt,i al | y of
an am no aQdd seijudeiyCentsel daiited td satormd)diver canper; taukemia g Melaskf); dn® NOs.
1-30. 30 Anot hesdyasgiget of the present invention is a nethod of maki ng a

phar maceut i cal Comﬁmmerggp&&@gq}rﬁg@mmngn?elaﬁ&bl%t ehea'o g pepti de

conprising an a
amno acid seag}g%%ac%uqc% oPofs1 Ot

nsm %w 10 ta's(l)l antla {‘% 1 30:
and: mxi ng ?\%1 p%ﬁg?s 1 37 P g%ﬂu‘gme ytpblr :ﬁr ﬁﬂ tén écaggb

accept abl e éar

P bt
phar maceut i cal 2% ng‘i%‘?ﬁ ? rﬁesg oV’ie B’?t én? Sg‘gﬁle
pepti de consi sf‘?‘?iq)sé’é’geﬁ?’?%‘ll%”gp JArOHA m th ho) SEGP RpIEnBEPUR| EPSt
functi onal derF%? gitjally oban apnonacifbseqalsnge selgtieham @@géwe"dmfl?taﬁ? 1REQr oup
consisting of BEQOsD-R®s. 1-30. In connection with any of the
above- descsg bed netmaher NGeRCRE ItHE Salnt 4% AROIIAL L. mbHsd Nt mhiiRht £ tO

modul ati ng, @alcefo BRI LAMIRG prdBHNDS sl Repatit i s
i nfection, 'ncwﬁ%o Aﬁtarﬁsﬁf f}d%é @?&&%@é’@@&k& ot dd %};ﬁi anpf;mo

acid sequence selected from the group conmsisting of SEQ ID NOs. 1-30; and
mixing said substantially pure peptide With a pharmaceutically acceptable carrier.

35 It further relates to a method of making a pharmaceutical composition
comprising providing a substantially pure peptide consisting essentially of an
amino acid sequence which is a functional derivative of an amino acid sequence
selected from the group consisting of SEQ ID NOs. 1-30.

In connection with any of the above-described method, the peptide can

40  modulate, but not limited to modulating, one or more of the following : immune

activity; hepatitis infection, including but not limited to hepatitis B infection;

nephritis; the growth of a cancer, including but not limited to sarcoma, liver cancer,
leukemia and melanoma; and body weight.

Yet a further aspect of the present invention relates to a method of
45  treatment of a human comprising administering a pharmaceutically effective dose
_ of a substantially pure peptide comprising an amino acid sequence selected from
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nephritis; the growmh of a cancer, including but not limted to sarconsg,
liver cancer, |eukem a and nel anoma; and body weight. Yet a further aspect
of the present invention relates to a nethod of 45 treatnment of a hunan
conprising adm nistering a pharmaceutically effective dose of a
substantially pure peptide conprising an am no acid sequence sel ected from
5 the group consisting of SEQID NGs. 1-30 to a human. It also relates to a
method  of traat BRAL OsisBn YTBRQUDIOL ILIWkod IAEHHNNI1 A BITEIRGs & a method
phar maceut | Pg'dfxre énf bt ¥ fiu %é&nm?@g awcﬁﬁhﬁ}%hgla! I}hait?h'z[c%utg?m leffEctRRMP | sing
an anino acid peg J‘&]‘%sté%\ﬁa‘h % fotiddd Qfﬁgan%?doveﬁ'd Kauflee SR, ac!
sequence sel egﬁﬁ&f&%{g‘% Re {rﬂélrlij mlgxgqgg%[%;@gciehs%]eg ed%%gtlh g%@'coz}s'ls?h%g In a
specific egbo |§E@f Nﬁg Qﬁg I des use rthe treatnent “of “human ~descri bed
above may be B lg) Nibda te, but not limted to nodul ating, one or nore
of the follow ng hdmanspesifieiembedisreny, trapaptigest wseil tfgr theelpratment ofibwmaat i on,
i ncl udi ng but destribed Abdvednapbhugrdtip modulte, hitaedt ilisrited rie prndulatisg, angeorgr owt h of
a cancer, 10 imat udithe folldwingthuldiani coeditiors: smamuoermgctitityy depgrnciefectibgukeni a
and nel anonm; iadadindbehnonkingbd to HepatdtBhimfdction neplirfitisathy gedwth o€ a cancer,
above- descii begcldigd 8iCnAintlted &g Ueia6as, livieh €ancpg Mukertf aiddhelendiydirand pepti des
expressed frorgoglﬂa,g?;h{]ucl ei'c acid sequences can nodul ate, but not limted
to nodul ating, the following : inmune activity; hepatitis 15 infection,
i ncluding but not [ petnegionovie gt oftthe awvesessabebaiclsie pHA isequencasnbegr owt h of
a cancer, i nclpeetideg abiier rdmd| peptidesPxpigsssd dogntiesd pusdgic egf sequeniss fRBni a and
mel anoma; and neidiatepdiigiet limied ihepddaipecthe dillovheg pimeswnstaciiyitpe hepasitisr el at es
to the netlhod imfEctiongmtindigg bdi s disatsd tdrgpatitsiipfenti nh;mephretis; g ggowth of
phar maceut i calal yaneérf endludireg cdhms enodflimited2® sarbet@nliveal tancourenkpmyt iadé havi ng
sequenceé | D Nenelanbmasaduedgeelght.No. 30. I n a specific enbodi nent, the
pepti des so adm ni stered can nodul ate, but not |imted to nodulating, the
fol l owing : i nmuneAaethpr/aspget dfepapiessns invientean fedptes torthe methegd efuireatise | i nited
to hepatitis Biseastectompusingepdministasingt hepkproetehticfllya efegiver dosen®f ugdli ng but
not |im 28d sessahddmpyre Ipeptete amgerequdnekie il &nskgreicaridnio.38nth body
wei ght. 25 As splefrdntiedinadng \ies pepriddstse ndemisaedeantmafuldtd) dupme $iemteditoivent i on
is a peptidenmdulthy pepllldeingorisimhe agivitgsiephiital infectdn, angdeditd bie ot t he
present i nventinmed to KépatitseB infedtRin/nephhis; tHRIgid Wbl F@)andeg isdlsdingbutapsent i al |y
of ' refers tojlimitb@R} daf®mAl lived @htRe Plukéheia Whd £Biahdifa; udeBodyeeighd No aci d
sequence qf the peptides, of fhe present _invention along wth additional
anmi no aci dg at t,heR%élF%;?W agoNfr GPOEsH FRPAdHReRL | the pPressids YA WRhisch
mai nt ai ns t hePERAR OF PYLYRIPUR co5EHPE GwentBily ohe pprtidsed tthe Rigesnt INSFRU9r ovi ded
herein. Thus, Aagsel brspin theitemygplegyarppnsstingtesseatizllyeofs aefessi tpy2 RAPUERET pept i de
of the presenpolyprpéife Moishilecledss tiscamiag acid prayerece HE thanepldes T Peqmrestat or
pol ypeptide Invenimnsiinggvidsadsitional 4nynefciddat thregrhake!] awfortareng reonimat
i nvent i on3@i | endsomdeslsch mintaios ithe 2opviny offdlttupeptidag of theupreseat tnventign as
provi ded her eprovided hereras i@, ab @ nomrimitdg epapple,dehecanithe witiityrndthepmptidss any
char act eri st i cSthetpresbntrimteatiomlsl tp mebliseesnhilie activity, a peptide or polypeptide
“consisting essentially of” the peptide, of the present invention will possess the
activity of modulating immune activity as provided herein with respect to that
35 peptide and will not possess any characteristics which materially reduces the
ability of the peptide or polypeptide to modulate immune activity or which
constitutes a material change the basic and novel characteristics of the peptide as a
modulator of immune activity. Thus, in the foregoing example, a full length
naturally occurring polypeptide which has a primary activity other than modulating
40  mmmune activity and which contains the amino acid sequence of a peptide of the
present Invention somewhere therein would not constitute a peptide or polypeptide
“consisting essentially of” a peptide of the present invention. Likewise, in the
foregoing example, a genetically engineered peptide or polypeptide which has a-
primary activity other than modulating immune activity but includes the amino
45  acid sequence of a peptide of the present invention somewhere therein would not
constitute a peptide or polypeptide “consisting. essentially of” a peptide of the
present invention. ' ) ‘
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ability of the peptide or polypeptide to nodul ate i mMmune activity or which
_constitutes a material change the basic and novel characteristics of the
peptide as a nodul ator of imune activity. Thus, in the foregoing exanpl e,
a full length naturally occurring pol ypeptide mhlch has a primary activity
ot her than nodul ating 40 i mmune activity and which contains the am no acid
sequence of a peptlde of the present invention sonewhere therein would not
constitute a pepti dePSidepdiey tpﬂed%f IMIBeSICEVIN grodulstien jusad fpr dlustrgtionept i de
of the present 4hwen1thpofnreg9m igition aksor pplies & alj ohe Peptidarpfetbe Prepentetical |y
engi neered peptindention widi sepsst todlte whii\teshrrgvided for isnelr peptides. vint gariaeubegy  t han
modul ati ng i nmuthe faregoiug tdgfimition iappies de pepthies afrthrointéntimoildvimgpgtvities of a
pepti de of the mpoédaintg ihaeateni ofi asrkwifertiont meddatingvhel ektenotof aclopafitid ut e a
pepti de or pol yipéetion]enodatatisg teieR@gnt cfasghiitisahddulaing the gropth afa cahcdrher

present inventi@ddulattngBRaY defpht iscefsal i e aétailddraeneipiich boivy nodul ation used
for illustration b@wfs %ﬂ@ for§%O|ng def i tlon al so aﬁFlles to all the
peptides of the pres €5 Wt (AN rTeRH  fetergning, gvhether A 'PF@ p?row ded
for such pept oRdypeptide, gensistsugsgentially Qg asrspl P%&ed@fsﬁem fvspioapPder dhet o

pepti des of 1& heforagpingt eﬁnltlnm/bmeﬁémgﬁh@ iagtevity pf sherpeptiferen pRiyrepedesysinent of a
viral infecti onthe mswys dori mgdulitonesdt immpungf activitye peadulatiog thfnfeleteluﬁ ana viraldul at i ng
t he extent of nefshtion,insgdulatidg itist ¢xtept Phe hgpatitis nfedtioa, maddeting e extwpded at i ng
body wei ght as mphrifigniddulating the getstthiof & darders or mpdulaimgtbeipweightrebiehatel [ 1 ed in
. the art can reastolidedlipdréin Withaespbetihe pardcylenieptide ¢fthe peseyp@pértide. consi st's
essentially of a peptide of the present invention under the 10 fore90|ng
defini ti onsldy neasUrithg prefirsred cambipdingenyfthe WPW&)’CT@OWSt% a@gj@mlﬂ)def’ usi ng
the assays for misgutoatepbdesofr polyweptidenghichihays leapthan 30 iaping eostdapt inof  a
viral infecti cdditivndaltbt pelide mecasingne thef prasent peveitidns  Imé eoiré erefemaddul at i ng
t he extent of endpdimdntsthe sade taminoipgyhrefegr ovet peptiieawithrlessrthanot5 amihwol at i ng
body wei ght whiahl ssiduespincaddidiag thake peptide tabeordisg ecthetiastant favention| laranpept i de
of the presant dveieftiré prefertd enfbollineenp e SifecternEinblogy rafirs to b fpeptides Wihol 0gy

"consi sting essgqtthal 10/afino acid@tfdies iPadd@ivni t6l@fe RptiROA PRI 68k Wbtah have
less than 20 anhiqtiskl th RAShEUGRIRI aftidihen, tR thee RERi S ReFasdiong to
the present in\ ﬁ&é.%rbr gdiyp%pmys%m%sefhraﬁ% afB QEIdEEA Laditibe 1S 8HE of Bfem nol ogy
refers to a peq Wowtia St fhlaRiot 1R BhdiRer ﬁ%feijreﬁeé?ﬁ Wfsent, i@ ddhfel On to
the pepti deysacqahdhige) b2 Qura 63 tor fOKpRbA wdhnx anunl £48 onay;a% Areferred
enbodi ment  t heaadk £eST ol o o e e P 3 E an 10

p1d t!hqstant

am no acid resi a‘ggﬁo @% I%%ka %&9 ;IW
{}“Ilh lme m a ) 3 g gy re?sers to

invention. In 6} ?mlé“ggc\ms fnna nog %e’a%?no :{‘q %%resenﬁ}gﬁdm[ol on to one of

pepti des or pol
the peptide of the present |nvent|on. I n anot her preferred enbodi nent, the
same 25 term nology refers to peptides or polypeptides with | ess than 4
amno acids in addition to one of the peptide of the present invention. In
the nost preferred enbodinent, the sane term nology refers to peptides or
pol ypeptides with less than 2 amno acids in addition to one of the peptide
of the present invention.




7 DETAI LED DESCRI PTI ON The peptides can be readily synthesized by standard
synthetic nmethods from L-am no acids, but may al so be synthesized by
genetic engi neering nmethods wusing nucleic acids that have sequences

encodi ng the individual peptides 5 1. Biological Activity In order to

i nvestigate the possible biological activity of peptides, the inmunol ogical
effect of the pepti des on ani mal nodel was exam ned, with procedures
conpliant to the "Principles. of])ﬂ;gmjp DES@RI??%@PF ch of New Drugs i ssued
by Mnistry of Health of People' s Re ic of China 1'1. 10 The T | ynphocyte
transf ormation t esfThe RRptidss [cag e dFé%RcFW%’@F‘? vt pandazd synthetig pefBods

| ynphocyte | Lﬁzmah@rmlﬁ\lawdsséntrrew glso besynthasized by @dnatis @ememngarﬁythocbosm bl e
ef fect of pepusidgsudeic sgdcihhi lve edquancas enaorimgehd individughpeplifies. car bon
particle cljea?ance%t ;ist aﬁs %Eed to detect any possible effect of peptides
on non- spécific e function. The Sheep Red Bl ood Cell (SRBC)
herol ysis 15 test Iasrdesed ihwestigtedie aosgibiobiilddiel efcfieity offpepiesj tes on
hunor al i MuNénminbIegitDneffethefi feLtptiyesooy anindli gtlelt 8at cxaminsgeavitho det ect
any possi bl e gicteRtestfomplant iot@s “Biindiples 6f B Hneaf Resdarcht &1 Nevs Didys” t he

saline group WWasdbsadinferyse Grhity 6f Edple’sHepubtht &f&:}hﬁ@“" L-2 and | FN-y groups
were used as positive controls, since |L- 5 |FN-y are well- 20 studied

i mrunosti A¥l ants tTeLT lmho@fﬁotr@ﬁs&r@aﬁ@hiﬁém%tcﬁgr?é’t%(fm@%fﬂt’émbéﬁ»l des were
used in this stdithe, Ttlgmphewte &-2000 Fol-v sdostage tashmges uskdetor detedieanynt ri nsi ¢
conpl exi ty of possible effect rafureptideyi @akpacesporibdyr iamoidehfimbiaok dhe prarton

know edge on pirli€le dxangee wer sasusedIpdaser dnynrissivie, effebies epaptidesasty non-

stati stical | yspetigigictinganimmgtef fifdtRAC he\BREep Red BRGALCNE(SRBT) Hemolygisany of
the dosages gr @stp&ab%edoeeme&@praﬁﬁ p@§31b1353fﬁ@t5 o ipéptidtis Obrd Giufdtal einkiset V.

Resul ts of thiScisdnUdheWRhBniS o (%QJ) Clvglt tedt- wiRRaREA #efkt ossibRERE: ofCVS003,
CVs007, CQVs00 tlm%’orﬂ Ol1, CGvs012, Cwvs01 Cvsa 9, CNBOZl

Cwvs029, and 034 were found to be able to enhance T I hoc
transformation, 30nhasishgysthasilyeiggaip Wassisghp§ peeghve egrffo rVén]@é ﬁf He?n t he

sal i ne nor nal aIIddfﬁNFpgrougs DT uslééﬁas pdesveOiBirol, ainde TVRBGRE MlNFearalvesl-f ound to
be able t20 isnmdiéd imFiuhostiphoat &t Famsibitmt carenthaionn of simple peptides| y
significant dekfuesknctis $adp tdeoveahilneo msld makageqaiige0! D¢ @lfhe irtrinklept i des
CVB001, CMVS00ghm Q3 in GVEUBunsEEA YespbMRArd the Flok GVPRb knoGda@d dn  CVS013,
CVB015, CMVB01e Qﬁcr@/sfégﬂonsc VB, ENeRE3. 4 %ﬁﬁca@/sg fic&VB027,

CVBO28, CVB02@ffere Dihe @VBRRE cofeMpiBzhy SPMROR S ag as BB&h @36 were
found to pe abRivt 8ididls gaqegé he cytot oxXic activi ty of NK cells, having
statistically signifi cant di 1‘1 erence fromthe saline normal control group.

40 Peptides CVSOOReaws ivime strdy werexsifeldytse concentration, were al so found
1. Peptides CMSO001, CMS002, CMS003, CMS007, CMS008, CMS009,
CMS010, CMS011, CMS012, CMS015, CMS019, CMS021, CMS029, and
CMS034 were found to be able to enhance T lymphocyte transformation,
30 having statistically significant difference from the saline normal control
group. Peptides CMS014 and CMS036 were also found to be able to
inhibit T lymphocyte transformation, having statistically significant
difference from the saline normal control group.

2. Peptides CMS001, CMS002, CMS003, CMS008, CMS009, CMS010,
35 CMSO011, CMS012, CMS013, CMS015, CMS016, CMS020, CMSO021,
CMS022, CMS023,- CMS024, CMS026, CMS027, CMS028, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were
found to be able to increase the cytotoxic activity of NK cells, having
statistically significant difference from the saline normal control group.
40 Peptides CMS008 and CMS012, at suitable concentration, were also found
to be able to decrease the cytotoxic activity of NK cells, having statistically
significant difference from the saline normal control group.

3. Peptides CMS001, CMS003, CMS007, CMS009, CMS010, CMSO011,
CMSO]Z, CMS015, CMS020, CMS022, and CMS034 were found to be
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to be able to decrease the cytotoxic activity of NK cells, having
statistically significant difference fromthe saline normal control group.
3. Peptides CvsOO1, CMS003, CwMsOO7, CMS009, CvsO O Cwvs011, Cwvs012, CMS015,
Cvs020, Cwvs022, and CvS034 were found to be 8 able to enhance the secretion
of interleukin-2 (I1L-2) by T Iynphocytes, having statistically significant
difference fromthe saline normal control group. 4. Peptides CVS00f, CMS003,
CMS009, Cvs010, CMVSbldio dalviatrt2he seCivBOr 3f intefdnRihe, (Wlmﬁvm&z,,haamg CMs028
\r/]vere found to be lFsta’thh&alIyQ;@ﬂﬁt&ﬂC@ﬁEﬂéﬁce&ﬁﬁﬁ el sehnedformENdaytoligroymphocyt es, |
aving stati stl ca si gni f1 cant er enc rm contro
group. 5. Peptfdes %PB gerL C l\éﬁ%ﬁefﬁéﬂé}m@d éﬂ% SMSE@@M@%%W Z,cMVB0 O,
CMB011, CVB012, CVEGYSOIGNEMER16, CRideesl, (@BpRls and (BB “eRstrod tes020
CVB021, CMSD22, uvs@fzeato chspehe %re@wsgﬁml oVEdZmphacyBe gV iieNBERtcallans030,
CMB032, CMB033, G\@ﬁﬂ@anmﬁﬁcemﬂnﬁmbﬁﬁlwbcmhﬂov@ be able to enhance

the synthesissof anilSRBEanhi hady o@poeM 8, a& 9' ‘E?I\ﬁ s' 880 @av' ng
statistically SI gni {16 M} { 6 group.
Pepti des CMS002, g X %’ CI% "CMVS015,
CvsAd S, CveQ 9, Aoyl ?%, CMS036,
at suitabl & concent p%ﬁa e 7 ’OGW eql%

synthesis of anti- @é@’p%tqrﬂ%@ﬁ BrEMEERo e W? & &R gbleeifgethanesyRg
statistically signisyhbans ofiaotieYhdric antibesin e abntigsnisoPhlEnESo MEVBE  gr oup.
20 6. Peptides CVSGO8sti@BOmRIli@usSGtkrenoyEonmg thenate 1normrpoasrol aOvB016,
CMSO1S, CVB019, CvViseROdesCUBIRIR2, CNEO0S, COWS07, CWB@,3@MW$OEB\/IS@\BO36 wer e
found to bE abl e t CMBbBHCEMSHES, PMNSBHDEYCHIS0E,aCMSH20y CMS 088N ATMS02Ear
phagocyt e, havi ng IMEOBt IOMS039NCMS0aftand AMI0S6eitaaitdbl©orchgrasiah,i wee nor nal
control group. 25 &4isoRBitd fdese MBI ihhibiENDO OdithcIVRAGA - SHEEDaklibJayRD R ,

CMvs013,  CMs014, C"E@Qzl;ﬁxge%@&lﬁenig\ﬁ%@ sta@MﬁQi‘l? s1gaRAR 04 fePdabl fom 65022,

CMVB023, CVB024, CVBY2G noaNEARAirol 8, CVMB029, CMS030, CMS032, CMB033,
Cvs034, CWVB035,. and CMS036 wer e ound to be able to increase the wei ght of
the thymus?0gl ghd, RapideS §Ms§pé¢ |C%\t1$Q0§l |%M§@<§m€f?h\4§8h<@ EMIUL eSO Bom t he
sal i ne nornmal cont CMMSEite UPYISBIS, Hel¥S 5800, 9CMS0BR2 OMHRYG. CNEDHEY, wer e
found to be able t &MBoidk éﬁﬂé%he%@oéﬁtwm fohed gpl eerablehtovienlgpnse athé sti cal |y
significant differehawcyttionttivity of alonpecivar phelgocye thaving gratist. sifefitantle s
CMSOO , Cvs003, CifStdehce GYBOIRS salitvB0088] caivisd EhupCMS011, CVS013, CMVS014, 35

Concan o, ver ol 0D B RO Tl s

CMS022, CMS023, CMS024, CMS026, CMS027, CMS028, CMS029,

CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were

found to be able to increase the weight of the thymus gland, having
30 statistically significant difference from the saline normal control group.

8. Pephides CMS019, CMS020, and CMS030 were found to be able to
increase the weight of the spleen, having statistically significant difference
from the saline normal control group. Peptides CMSO001, CMS003,
CMS007, CMS008, CMS009, CMS010, CMS011, CMS013, CMSO014,

35 CMS015, CMS021, CMS023, CMS024, CMS027, CMS029, and CMS036,
at suitable concentration, were also found to be able to decrease the weight
of the spleen, having statistically significant difference from the saline
normal control group.

The materials and methods used to analyse the effect of the peptides on
40  mouse are described below:

Materials
1. Experimental Animal

BALB/c Mice, 18-22g weight, 50% female and 50% male, provided by
Experimental Animal Center, National Institute of Medical Science, PR China.
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of the spleen, having statistically significant difference fromthe saline
normal control group. The materials and nethods used to anal yse the effect
of the peptides on 40 nouse are described below. WMterials 1. Experinental
Ani mal BALB/c M ce, 18-22g weight, 50% femal e and 50% nal e, provided by
Experinmental Animal Center, National Institute of Medical Science, PR China.
9 2. Admi nistrations reconbi nant nmouse IFN-y (rm FN-y) group: 3x1051U/ kg/ day
reconbi nant hupan | Aghfbdhlidr.2 group: 3x 105 1 U kg/ day Saline group:
0.5nm /each/day . 5 peptide e | oup: 500q/ d pepti de dose Il group:
50pg/ kg/ day pf?ﬁ?rfﬂal?ga J8§ ﬂ:ﬁ\f_ Frﬁﬂ-%&'ygg?OH?1ﬁi§iw6‘egZ¥ﬁyde dose 1V group:
0. Spg/ kg/ day Tifeorabiaw hympr HalfRBd-2@pw: dr 0 H{/s&6rXed in 0.5nl saline and
injected 10 ibalimggeaupt ®bmtpaciidap. ) for 15 continuous days, once per day. 3.
Mai n Reageni s gdpedpépei despvdOpgtkgsipm manuf act ured by Anerican Pepti de
Company, Inc.,pe w&d@eup‘b{m@g\gb@gkgeﬁ)um and RPM -1640 cell culture nmedi um
G bco, USA 1 gﬁ[ﬁ& &g(ﬂnws ' y USA rm FN-y, Beijing Biotech Inc.,
Chi na rhlL-2, Sl gﬁg%oasie H%ﬁ%% Ny L%%@ Inc., China Lynphocyte separation
sol uti on, Reseafc NSt tut & o ol ggi.c Di sease, _National Institute of
Medi cal Sci ence, PRbIen#hexe zobsaeree (fress bt Eretvedi 8 Yrmlsainiend ipesled and
| L- 2 st andHt d BEmsrioneldip-divalls copgmpesdays,paee fHdaont rol OF Phar maceuti cal
And Bi ol ogi cal 3 Pr Oqﬂgﬁi’eag Lhina HT-2 cell and L929 cell, gift from Prof
WF Chen of BeiJing Universit Depar t nent. of | nmunol ogy, PR Chi na 25 Met hod
1. The effect t?e B?ﬁf]?sd}é@reoﬂ}g%?é@ I“ﬂ%"&#’c’i“ﬁ?ﬁluw ymencag Plﬁg\éﬂ%rd;fripﬁﬂy’ Cspl een
cel | suspensi ais 12] The BALB/c m ce were randonly divided into the peptide,
| FN, 1L-2, andetad@pyipnesegunisnd RPML16f0cell gelfurg mediym, fhecogdBpAaft er the | ast
test substEnceMTIDarddrrindi, Stgmes USA, the mice were sacrificed by cervical
di sl ocati on. ThdFNpl BejingBotéchdhat @idnaseptical |y and nmanual | y -di spersed in
col d D Hank' s raill-ptShangHasiiogkiaBiotéchjInct Ciina needl e. The di spersed cel |
suspensi on was ymphbbies sepamas bouesghRe&ed0P Ingauge ofl 3qkhanwidpianBietsest ai nl ess
steel sieve. AldRhalagdiit bENRECASAhc PR 10
20 Vesicular Stomatitis Virus (VSV), IFN-y and IL-2 standard sample, National

Institute For The Control Of Pharmaceutical And Biological Products, PR China

HT-2 cell and 1.929 cell, gift from Prof WF Chen of Beijing Umversity

Department of Immunology, PR China

25  Method

1. The effect of peptides on cellular immunity

1.1 Preparation of spleen cell suspension [

The BALB/c mice were randomly divided into the peptide, IFN, IL-2, and
saline groups. Ten mice per group. The day after the last test substance
30  administration, the mice were sacrificed by cervical dislocation. The spleen was
isolated aseptically and manually dispersed in cold D-Hank’s solution using an
injection needle. The dispersed cell suspension was further sieved through a 100
gauge 150um diameter stainless steel sieve. After centrifugation at 200g for 10
minutes, the supernatant was discarded. The cell pellet was re-suspended in 10
35 volume of Tris-NH,4Cl buffer and then kept standing still for 10 minutes at room
temperature. The suspended cells were collected by centrifugation at 150g for 10
minutes. The cells were washed 2-4 times with cold D-Hank’s solution by re-
suspending and collecting by centrifugation with condition as described above.
The washed cells were then diluted to the desired cell densities by RPMI-1640

40  culture medium, containing 10% fetal bovine serum.

1.2 The effect of peptides on T lymphocyte transformation""”

Spleen cells of density 1x10°%/ml were placed onto a 96 wells cell culture
plate, 100pl/well, three parallel wells-each of the assay sample and control sample
per mouse. To the assay wells, 100ul/well ConA of 100pg/ml in RPMI-1640 was
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m nut es, the supernatant was discarded. The cell pellet was re-suspended in

10 35 volune of Tris-NH4Cl buffer and then kept standing still for 10

m nutes at room tenpelature. The suspended cells were collected by

centrifugation at 150g for 10 mnutes. The cells were washed 2-4 tinmes with

cold D-Hank's solution by re- suspending and collecting by centrifugation

Wi th condition as descri bed above. The washed cells were then diluted to

the desired celidedd@dsion]:pselbylaidRNIVILEEHD wakisedifok titeecomed]sunthe colid wergi ng 10%

fetal bovine g@ubikd Yor2 66 hes ehif BCC, GF, MEPL | dBE -68llsTweyTHRRC pElteted by

transfor mat i 0RgniriR3atRRl £E50LHH 6 mHude st kiponet A6/t cHRicRdrhacRkOAt 0 a 96

wel s cell CU'——E@"tefor@k&ﬁ&slﬂ-@%ﬁ‘fﬁhheteﬁﬂﬁﬁ nparallel wells each of the assay
nple per

sanpl e and control s nouse. To the assay wells. 1001/ well ConA of
100g/ M i n5RPM - 168@uliweedl MTO odiddednl iarRPMDB0$40weds| addeditnthRRvl] ptBetGindas used
- for the contr tlexellsiitaugehial byesheking fie Qbainetds. f Tiie iGGuthatien atas 8dtEinuéd4o02. The
cell's were thenhqued | ethedsupymata@nived fdlsg@tiednfiat cdfrifigatar 20 150gUses0 The
super nat ant WasmGal 106k eBn AR t@I8hnd] was £Q6d fPthe c¥i pKidNGSd dHakén AR | FN

atant Ay
determ nati ong 5B [ wel f / : WeGnd he cel |
pel l et ang, ta rg?ﬁ até%\gfdg??{tﬂ%sgg@gér%yé%hh;ﬁ]?g%egg:&ggtm nut e’s%‘?’ %?Slélcubati on
or

was conti nued ours. The supernatant was di scarded after

centrifugati ofatlati&0g for 10 minutes. 1201 40nM HCl - 2- propanol was added
to the cell pellet.and shaken for Lutes, .t tain m gf each wel |
referenced at ,630 ]ﬁ?cﬂﬁr@o - Rm(igh'rregaagleary W%ﬁs. 3%&)0&%% %Oﬁllﬁa E':Tﬁ;;fﬂ E%Eh nouse
forned three %ﬁa 100 dex 514 of R3S em%lgﬁﬂ'a 1° %5\6 %g fﬁg TERa|° i‘ég&ggel ndex
(SI) of each MbLekthGlyesBralidatrlsyther Avtdpeheviaty ¢iH eaéséhm%ﬁ Bf the
three par &P eFori®l Wells-t hen dividing the value of the assay wells by the 15

control well sy 3l. 3pfheref froeliRl o RRIdHeeiARFNK cel I [3,43 Mce spleen cells
were prepared to 4x106/m as described in séction 1.1 above. Target cells

YAC-1 were broughtMids spisgn ghidss wergriderseiduist d Ot'm! 2x desmbed in seqtieg lal 96 wel | s
cel | culture phoate TarggOcklls NE\S¢ vept brongltetbllas piage 2odladimated te dxX0/miedi um wer e
added to the Usingrndé welld cetloculitarenplatg, b0y niduge sgibameceliselnds;00pDOkturé ar get

cel I's and2d00mediuint Wére aaeel tonMherbetraldid céaibing oBDNtHeOdplesal dell;0rgoal ni ng

only target cqldepcelbQBl 10BMSQIER] BEMuA S adiRd 14 W ool SlelIC@nlatniNEr € added
:)?et)g?e dNge?CI)ﬁli&atré/e‘;gaEa?/oogﬂnloysee-rsgfegﬁcé? raﬁ!i &5%11 ?a?% cg?sf;v Oa%?ﬂ&f/nt% tig%r teO

coll ect the ce ?ﬁ“ h%ggg'z‘ge ls\lﬁ%%?er?a?agl%{gevf‘/as% |asé\éer e pé%)&r \W/é’#%e' MIT of

1mg/ M was added. Skhgplasewct cantrifugedkatuneg Wast Otrthiantes hakaliect tre c2llsri fikd es, and

i ncubat ed2fat  SpématafiowABiskatedlandTOul/sell MIET stUpey/mdbantddeds THe s@aficked after
centrifugat i oixdire W0héOshakéh farMUiBsutes, 120 idcudiledMaHEy -9 N mas added
and shaken f ofouss. nTH&LgRJ?énatﬁn Wik ldRCard E AL e MBS gHiF0at 11802 B 21 OMmida®€ 01, of
each wel | ref ?foepﬁcﬁﬂﬂ\ﬁ‘ H(ﬁsﬂﬁ'ﬂfﬁ)aml was added and shaken for 3 minutes. An ELISA

reader was used to obtain ODsy.m of each well referenced at 630nm.
30  Calculation:

Each mouse has 9 wells: three'spleen cells only control, three target cells -
only control, and three assay wells with both spleen and target cells. The NK cell
activity index of each mouse was obtained by first deriving the average OD of the
three parallel wells of each combination, then applying this average OD to the

35  following formula:
NK cell activity index = [1-(average OD of spleen and target cell well —
average OD of spleen cell only well) + (average OD of target cell only well))
x 100%

40 1.4 The effect of peptides on the activity T lymphocyte in secreting IL-2*

HT-2 cells at log phase were collected by centrifugation at 150g for 10
minutes, and washed three times with cold Hank’s solution by re-suspension and
centrifugation. The collected HT-2 cells were re-suspended in RPMI-1640 and
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30 Cal cul ation: Each nouse has 9 wells: three' spleen cells only control,
three target cells only control, and three assay wells with both spl een and
" target cells. The NK cell activity index of each nobuse was obtai ned by
first deriving the average OD of the three parallel wells of each

conbi nation, then applying this average OD to the 35 followi ng fornula: NK
cell activity index, = [1-(average OD of spleen and target cell well -
average OD of implbard aceViC, a0 ¢Osddrl 30 mintites e ITag eclddwvofe furhgetashed twian! y
well)) x 100%#A0RPMI- B2 Bf featibpeadipepbd dafnfRatidie 2a€ ké-VispyndEd Ity fizapcyt e in
secreting |L- 23t &Elkh 8%/al with@rpliagaower e col | ected by centrifugation
at 150g for 10 mnutes, and washed three tines with cold Hank's solution by
re- suspensi on and BEnvPPmaFat PHANed i segimeb? eyerpmipiglefq sheyillowing

re- suspended i meIRRREE WEn BPMIH16401 106U 88%al 2. 37 25% at3123%.30 ni nut es.

The ‘cel | ver e furtfies yesher e i agwtoracwagax (RESHSRANGEN and
cemt 1 ugat on o2 et Lol b R o ST

wer e fnutedtothe
following 5 percemnt &gewell tdall RRlhrel fl4ER: wiO 8k T %ifh trde pagld. RENG pend
3.125% rlL-2 osasirdtibsit ed to the foI | ow ng concentration with RPM - 1640:

R e U i

wel | ceII culture
conbi nation: 10 Ne (59}’5' ““IQF’I\VI l%ﬁ?g?l%%ach GPSPEHE cel I

suspension rlL-2 <sgaydueld: 100gbyiuted superpatan QU8 hHT-2 erdlprspapsion cel | .

suspension Assay well: 1001 diluted supernatant + | OOQAl HT-2 cell

suspensi on The pl atfge whChbatatd AB78] S 6% B8 hotrsStheh oetitsfugtdian

centrifuged atlsoﬁorl@ fn@tres %dﬁhé“éﬁﬁ‘e’%ﬂa@ﬁ@ rbSveaUPeHGIAt RSthgfhB WY Edi; 100l

0. 5my/ mi MIT. fppp. '41 ?i% Beﬁutfo REaRIS Wal caply hxﬂ!)eéa@h"\@éll addgg i nto
1 I.

each well. Aft t conti nue
o incubate f sﬁgkmrﬁz f %Z st np(ltgilcflﬁ éo?it; ﬁjest%?:H btaIt %opgxlé)ltlfeir 4| SOy f or
15 ninutes and the 8 HGP ik 8’ten n EE 0 Jdaeh @ aP allfomvl

HCl - 2- pr opanolwasﬁégn%vc? ‘?ﬁ%g (‘f“f Fr} g ‘ﬁasdgdﬁ (gorat 570nm
r ef er encedat G%E‘Fﬁ‘l‘ &iapf Oy a XZSQ\atp? zQP’é‘ relf"é'%l‘tfé‘? at EopEyY ik fHik Aﬂﬁlé Caver age

OD of the thréed flaral l el wells of each dilution was taken and plotted

agai nst . concenrill@is;gp on a sem -l og paper, concentration on the X-axis. 25
The concentration at 50% OD saturation was obtai ned for both the testing
supernatant and r| IhoavezagenPR qfthepthrernaraliel wells ofaph dilfionuvasdakearangos

maxi mum act i oflotted japaipst conggniration @n |ausemiriosparBo%onesttiFion a8 tthoyasis-activity
of rlL-2 gbandieoaceng@tpn at 50% OD saturation was obtained for both the testing

supernatant and rIL-2.

Sample -2 activity = (sample dilution at 50% maximum action + rIL-2
standard dilution at 50% maximum action) x activity of rIL-2 standard at 50%
maximum action (IU/ml)

300 1.5 The effect of peptides on the activity of T lymphocyte in secreting
interferon (IFN)™

The supemnatant from the section 1.2 was diluted with RPMI-1640 culture
medium to the following percentages: 100%, 50%, 25%, 12.5%, 6.25%, and
3.125%.

35 The recombinant interferon (1IFN) standard was diluted with RPMI-1640
to the following concentrations: 500IU/ml, 250IU/ml, 125IU/ml, 62.51U/ml,
31.25TU/ml, and 15.5IU/ml.

Target cells L929 at log phase were adjusted to 2x10°/ml with RPMI-1640,
with treatment same as the HT-2 cell described in section 1.4. Stock VSV was
40  also adjusted to 100 TCIDso with RPMI-1640.

The following on a 96 well culture plate was set up, three pafa]lel wells per
combination:

‘Negative control well: 150p] RPMI-1640 + 100ul 1L.929
12




maxi mum action (11U m) 30 1.5 The effect of peptides on the activity of T
| ynphocyte in secreting interferon (IFN)Efi' The supernatant fromthe
section 1.2 was diluted with RPM-1640 culture nmediumto the foll ow ng
percentages: 100% 50% 25% 12.5% 6.25% and 3.125% 35 The reconbi nant
interferon (rIFN) standard was diluted wth RPM-1640 to the follow ng
concentrations: 5001U/ m, 2501U m, 1251U mM, 62.51U mM, 31.251U m, and
15.51U/ m . Target PBediliee doad! well:l YupRENE- 1040 € 1803102 d I0p! YRYOS5/ M with
RPM - 1640, with t Tentatenity Gele]160ul HIFe sdhdardeel dopneszy + beyd WSV section 1. 4.
Stock VSV was 40 alssowad vedeeihed dQRmEGhDE QoI R o649, The foll owi ng
on a 96 well culture plate was set up, three parallel wells per
conbi nation: ' Negative control welAl: L_p0l RPM -%340 + 1001 L9229, 12
Posi tive control . weliPples o5 mepRated ghg” £: 180 L Qo5 28 BRS-vS\re PISENCact i vity
vel | : 1001 r| Frtel sisapareobsguad pagpdicallsyyier pwertedamisepseaps|te confirparelldi | ut ed
super nat ant +lysisCiygh coBateds waghet, wsl ODsofSdhyyelisswaserced paeeipndeseribad i87C, 5%
CO2 for 24 hosecsion THe positive control wells were observed periodically
under i nverte%a{q] L9scope to confirmcell |lysis, then collected, washed,
and OD of all welTs wWas read sanme as described in section 1.4. Calcul ation:
10 Concenflpati ons @bncshfativnx a0V aekimm weioe webd ditnied sawevayay sasioaect i on
1. 4. Cal cul at .41 ENicabitd FN actiofty stsapipte asoliovihgw ng: Sanple I FN activity =
(sanple dilution at 50% maxi mum action _ rl FN sttyandar,d dilution_at 50%
maxi mum action) x ¥BRIAAFY 3PN acErople Hilgtion Aat07s HOAXTHER; AFIAR A ®n (1 U/ mi)
15 2. The ef f 8andagt dibetinn #eX0”pmagpymeRr) or HendeinrlBN el plel2todBod cel | s
(SRBO) wer e preparetadipndBi/mécting bl ood from cervical vein and put into a
sterile flask,wt : thaken for 3 mnutes and the
bl oot thetom Zod vhm“?%ﬁ"fiﬁ%g%ﬁ%ﬁ%%ﬁﬁ??%@?é?ﬁ%ﬁ&% 2.05g, Nad 0.4g, Na
| enonade 0. 8g, adj3iskep tred D0 cellis t(RRBICS twert @epaeet ery) celtedting bloed faam 4C. 20
| nredi at el y bedracd veBeandpanintes stewtle dagewith plassgeddsat ThHEI0gk was shakett fog t 0
coll ect the ShkBfutesThgd teldlsodes nigaheih tAlevel sobgidpy(gheesss@BNNaON and
centrifugati opagNa NaidHRle 88k] dust Theoomheite alstingevhet) adstaed bested by
centrifugasi ORnAédiA8NDERE uded sanif Ul &8 caitdfubet SUSDENafhutdl tSadlieBent 0 make
the final worgrpe SHRCAYSRENVLERA twe Hnde¥ by re—s@s?ael@%ﬂ)ﬁrﬁl”&ﬂﬁﬂﬂ?eﬂoﬁriﬁpar ed by
8

addi ng 10 vol juyes) Qfink " 688, HR\K1 SEAH W RbRectddty HAlHIEEH A [d0gU8E 1packed
SRBC, and t heﬁirﬁ?&@talnx r@-@@s%%&ﬂ:dfig ?s)al?}% B8R fhal working SRBC suspension,
2% (vIv). '
25 Complement was prepared by adding 10 volumes of fresh Cavy serum into

one volume centrifuge packed SRBC, and then gently shaking for 30 minutes at
4°C. The SRBC was removed by centrifugation at 200g for 10 minutes. 10
volumes of normal saline were added to obtain the working complement solution.

The BALB/c mice were randomly divided into the peptide group, IFN
30  group, IL-2 group, and saline group, 10 mice per group. The test substances were
administered as described in section 1.], plus intraperitoneal injection 0.2ml SRBC
per mouse on day 12. On the day after the last test substance administration (day
16), blood was collected from the eye canthus and left at room temperature for one
hour for serum exudation. After centrifugation at 200g for 10 minutes, the serum
35  was diluted by 500 times with normal saline.

To 1ml diluted mouse serum of each mouse, 0.5ml SRBC suspension was
added. Ice cold. Then 1ml working complement solution was added and
incubated at 37°C water bath for 10 minutes. Reactions were terminated by ice
cold. Samples were then centnifuged at 200g for 10 minutes to obtain the

40  supemnatant. '

To 1ml of this supematant, 3m} Drabkin solution was added and left at
room temperature for 10 minutes. ODs4pnm Was obtained. :

Calculation:
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4C. The SRBC was renoved by centrifugation at 200g for 10 m nutes. 10

vol unmes of nornmal saline were added to obtain the working conpl enent
solution. The BALE/c m ce were randonly divided into the peptide group, |FN
30 group, IL-2 group, and saline group, 10 m ce per group. The test
substances were adm nistered as described in section 1.1, plus
intraperitoneal injection 0.2m SRBC per nouse on day 12. On the day after
the | ast test subsRafececatiipi.staattitomd Wapixiigh).251l SBBCvaspensibh eécthed from
t he eye cant higabikirdsdietidn @t 4mbamd placgdestaboiheten@eratine fohblmifnes Bebiem
exudation. Af OFF,Gcenidthitdagat i on at 200g for 10 m nutes, the serum 35 was
diluted by 500 tines with normal saline. To Im_diluted nouse serum of each
nouse, 0.5ml SRBC SuBplesgi®nndes (Udeedof teesampled. refer@se Oisomorii Wy

conpl enent ssobut i ofpNagreAddedeptiils b @D hs'g%c?\bs@%nwnerof Baddbnfi0kar 10
m nut es. Reac%honé,t\e/\%rmetht e%%&‘é‘ﬁi%&@%o} sacol d. Sanples were then
centrifuged a 36 g tor 1§ Ut es o ain the 40 supernatant. To I m of
t hi s supernat ant, Gnithnafldan asted thieilant teva Sutastitiee admchidtetibn 4day t@pthe

t enper at ur e f aficelPerd injdtes .witDd 4ok ydsd blefihn étliia Galt ¢ kialel @itutids witef er ence
ODs4a, m was ohéraianedinByfréth Midtgil Geig5nl SRBC suspension with Drabkin sol ution
to 4ml and placed at roomtenperature for 10 m nutes before = 0OD54o0nm was
taken. SahPle serupng Aaeye and Ays seRRED plterelndiagink ijectiqne 28k Rload M¥$40nn)  x
500 5 3. The eftpiged from thesy¢ debusivithe hepragered ttoeing. filadleasnves misdonucl ear
phagocyt e andwith@mh8ilghw/olNaiGiamane thenddpsson oblamedeThe dufinatlear indéreK| ast t est
subst ance adnwas siquidtéddry theldgllobbng fotthda: m ce were injected with O I nl/ kg
body wei ght India ¢ nl 1 did utshon with normal saline) fromthe tail
vein. 10 e m nut%::;(%lgé&fi z/ée@% f\tlttjjt egsl)after I ndi an ink injection, 201 bl ood

was obtained fromih . Wi.th a heparinized tubing. The bl ood was
£_0 g@%ﬁ ﬁ%&;@‘;’ﬁ%‘ “hen OD6sa, m obt ai ned. The outline clear

mxed wth 2nm O.

index K was cal cyl= ﬁtelgrb?jfngvﬁ ng formula: K=(1gA -]g A2)=(t2-tl)

15 Key: Al: oD680rdn @™ F¥st minute A2: OD68Onmat fifth mnute t2: 5
mnutes t2: 1 nindfel™BWne day after the last test substance

admi ni str4tion (day 16), the liver, spleen, and thynus gl and were separated
and blotted dry wi®de flay tier thagdest teshdubsiveicg reédinifiioph@gpdy), dbe divendex a was
cal cul at ed assplxehomvid thymus gland were separated and blotted dry with filter paper and

weighed. The phagocytosis index a was calculated as below:

a= (Y KYW + W)

25 key:
W: body weight
Wis: weight of liver plus spleen
Thymus gland index (%) = (thymus weight / body weight) x 100%
Spleen index (%) = (spleen weight / body weight) x 100%

30

Results :
Due to the large quantity of raw data involved, only the compiled end result

are presented. The groups without statistically significant difference from the
. saline negative control are also omitted.

35 1. The effect of peptides on' T lymphocyte transformation

At 500pg/kg/day, CMS002, CMS007, CMSO008, CMS010, CMS012,

CMSO015, CMS019, CMS021, and CMS029 were found to be able to enhance T

lymphocyte transformation, having statistically significant difference from the

saline group (P<0.05). Among these peptides, CMS010 and CMS015 were found

40  to have statistically significant difference from the IFN-y group and IL-2 group
(P<0.05) as shown in Table ! below.
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a= (3/K)(W- WES) 25 key: W body weight Wes: weight of liver plus spleen
Thymus gl and index (%9 = (thynus weight / body weight) x 100% Spleen index
(% = (spleen weight / body weight) x 100% 30 Results Due to the |arge
gquantity of raw data involved, only the conpiled end result are presented.
The groups without statistically significant difference fromthe saline
negative control are also omtted. 35 1. The effect ofpeptides on T

| ynphocyte transformati on At 500. tg/ kgfregy; CMS002, CVS007, CMS008, CMS010,
Cvs012,  CMB015, CVB019, "CWBOPT, andCcvs02 re I . e able to enhance
T |ynphocyte transfor matigh—Hhaw ngl\tsllt atig%%éfﬁmp%s{l%ﬁﬂ%x?ant di fference
fromthe saline group (PQM% . Am)r%g t hese pedtqyigés, Cvs01L0 and CMS015
were found 40 to have statGM$Wally $Significant lefiflflérence fromthe I FN-y
group and IL-2 group (P<®&M&)08as shdwn in Tabl 6.7#0d&l ow. 14 Table 1 Goup N
XSD (stinmulation index) QOWR@m2 8 1.8D.3* CVS0Q7/49.2%. 60.1* CVS008 9 1.70.1
*  CMs009 10 1.702* CMsO0X1$019. 00. 35@ CVS013 B ob+@3. 2* CMS015 9 1. 90-3

*@\ CMS019 9 1.80. 3* 130 1.6Q.1 * CMSO%%Jr%Zl. 70.3* IFNy 10 .
1.60.2* [L-2 10 1.70.2* 4ge 10 1.30.1 * cg ';rg'*@g to saline group
P<0.05 @conparing to IF roup PL0.05 Ac mrl ng to IL-2 group P<O0.05

5 At 509/ kg/day, CvsQOO , ¥ and &ws003 were 1f%80Rd to be able to
stinmulate T |lynphocyte tr&M$@Amati o) havi ng stl&0dfi cal |y significant
difference from saline gd@§251 FN-y9group, and lI03*group (P<0.05). CMs014

and CMS036 IFN-y 10 1.610.2%
IL-2 10 1.7+0.2*
Saline 10 1.340.1°

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
~ comparing to IL-2 group P<0.05

At 50pg/kg/day, CMS001, CMS002 and CMS003 were found to be able to
stimulate T lymphocyte transformation, having statistically significant difference
from saline group, IFN-y group, and IL-2 group (P<0.05). CMS014 and CMS036
were found to be able to inhibit T lymphocyte transformation, having statistical
10 significant difference from saline group (P<0.05). Data detailed in Table 2 below.

Table 2

Group N X4SD (stimulation index)
CMS001 10 2.24+0.5%@~
CMS002 10 2.6+0.3*@~
CMS003 8 2.2+0.5%@~
CMS014 9 1.0+0.1*
CMS036 9 1.0+0.1*

IFN-y 9 1.740.2*

IL-2 10 1.8+0.2*

Saline 10 1.3+0.1

* comparing to saline group P<0.05
€ comparing to IFN-y group P<0.05
-~ comparing to IL-2 group P<0.05

15
At Spg/kg/day, CMS001, CMS003, CMS007, and CMS034 were found to
be able to stimulate T lymphocyte transformation, having statistically significant
difference from the saline group (P<0.05) as shown in Table 3.
20

15



were found to be able to inhibit T |ynphocyte transformati on, having
statistical 10 significant difference fromsaline group (P<0.05). Data
detailed in Table 2 below. Table 2 Goup N XSD (stinulation index) CMS001
10 2.20.5 *@ Cws002 10 2-60.3 *@\ CMS003 8 2.20.5*@ CwsO14 9 1.00.1
CMs036 9 1.00.1* IFNy 9 1.70.2* |L-2 10 1.8+0.2* Saline 10 1.30.1 *
conparing to saline group P<0.05 @conparing to TNy group P<0.05 A
conparing to IL-2 grOUp&_(E__lE_ALE@?L&éum_QMOOS CMs007, and
CVMS034 were found to beGabpe toNstinmul aterSD (syirmphioytimieky ansf or mati on,

havi ng statistically sigmkbgant 10di fferegnggd«omthe saline group (P<O 05)

as shown in Table 3. 20 dgqdgbl €18 G oup (sti mul ati on i ndex) CNVSOOL
10 1.70.2* Cvs003 10 1. OO7CIV§ 07 8 117 CMSb34 9 1.50.2* IFNy 10
1.602* 1L-2 9 1.60.1* 1. 30. 1! aring to saline group P<O0.05
At 0.5g/kg/ day, CMS008, %%é@#b nd CNBOIIS"\QIE'I’E found to be able to

stinulate T |ynmphocyte tIFMrsformb®ion, hdvi@g*statistically significant 5
di fference fromthe salilh€ group9(P<0.05).@9.1¢hown in Table 4. Table 4 G oup
N XSD (stimulation index3alinéMS0080 10 1. 7Q.33%.1CMS010 9 1.70.3* CMS011 10

* x
1.60.4* |FN-y 10 1.60.72 T2, Y saﬂﬁnegroupko 05

At 0.5pg/kg/day, CMS008, CMS010, and CMS011 were found to be able
to stimulate T lymphocyte transformation, having statistically significant
5 difference from the saline group (P<0.05) as shown in Table 4.

_ Table 4

Group N X+£SD (stimulation index)
CMS008 10 1.7+0.3*

CMS010 9 1.740.3*

CMS011 10 1.6+0.4*

IFN-y 10 1.6:0.2*

IL-2 10 1.6+0.1*

Saline 10 1.310.1

* companng to saline group P<0.05

10 2. The effect of peptide on NK cell cytotoxic activity

At 500pg/kg/day, CMS010, CMS013,- CMS016, CMS023, CMS024,
CMSO026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033, CMS034,
CMSO035, and CMS036 were found to be able to increase NK cell cytotoxic
activity, with statistically significant difference from the saline group (P<0.05).
15  Among these peptides, CMS010, CMS016, and CMS030 were found to have
statistically significant difference from the IFN-y group and IL-2 group (P<0.05) as
shown in Table 5.

20

25

30
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Saline 10 1.30.1 * conparing to saline group P<0.05 10 2. The effect of
peptide on NY, cell cytotoxic activity At 500pg/ kg/day, CvMsO O CVS013,
CMs016, Cwvs023, CMs024, CMS026, CMs027, Cvs028, CMs029, Cwvs030, CMs032,
CMS033, Cwvs034, Cws035, and CVs036 were found to be able to increase NK
cell cytotoxic activity, with statistically significant difference fromthe
saline group (P<0.05). 15 Anong these Reptl des, CVBOLO, CwVS016, and CMS030
were found to have statisticallv signitleant mffprpnma fromthe | FN-y

group and I L-2 group (P<0.O0 30 16 Table 5
Group N ?SD (% CM6010 9 91 Sﬂlo cMB013 8 8@@#64* 016 9 917*@ CMB023 10
7912* CMB024 10 898* CMSO SO%%) 97* 40 888* CMB028 10 905*
Cvs029 10 874* (CMS030 10 9 32 10 CMSOBS 9 898* (Cws034 11
859* (CMS035 8 9010* CMS03 IFN—y 8* IL-2 10 778* Saline 8
63 9 * conparing to saline % <0%§) ﬁp.arlngto | FN-y. group P<O0.05
A conparing to IL-2 group P 509/k , CvBOO , CMs003, Cvs015,
Cvs021, CMBS026, and CNVS03S g 8foum1 to be =|e to increase NK cell
cytotoxic activity, having @qggzgstl egl ly si gmjﬂ cant difference fromthe
saline group (P<0.05). AnongNbleRe 10 - 9145*%@n

CMS032 10 87x15*

CMS033 9 8o+8*

CMS034 11 85+9*

CMS035 8 - 90+10*

CMS036 10 88+7*

IFN-y 10 77+8*

L2 10 77+8*

Saline 8 63 9

* comparing to saline group P<0.05
@ comparing to IFN-y.group P<0.05
~ comparing to IL-2 group P<0.05

At 50pg/kg/day, CMS001, CMS003, CMSO015, CMS021, CMS026, and

CMS035 were found to be able to increase NK cell cytotoxic activity, having

statistically significant difference from the saline group (P<0.05). Among these

peptides, CMS021 was found to have statistically significant difference from the

10 IFN-y group and IL-2 group (P<0.05). CMS012 was found to be able to inhibit

NK cell cytotoxic activity, having statistically significant difference from the saline
group (P<0.05). Data detailed in Table 6 below.

: Table 6
Group N X2SD (%)
CMS001 10 85£10*
CMS003 10 85+6*
CMS012 9 4019*
CMS015 8 78+8*
CMS021 8 88+12%@~
CMS026 10 76£9*
CMS035 10 72+9*
IFN-y 10 73£10*
IL-2 10 7418%
Saline 10 56+8 -
* comparing to saline group P<0.05
15 @ comparing to JFN-y group P<0.05

~ comparing to IL-2 group P<0.05

At Spg/kg/day, CMS008, CMS009, CMS010, CMSO011l, CMS012,

CMS020, CMS024, CMS034, and CMS036 were found to be able to increase NK

20  cell cytotoxic activity, having statistically significant difference from the saline
group (P<0.05). Among these peptides, CMS008 and CMS009 were found to have
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pepti des, CM5021 was found to have statistically significant difference from
the 10 IFN-y group and IL-2 group (P<0.05). CVS0l2 was found to be able to
inhibit NK cell cytotoxic activity, having statistically significant
difference fromthe saline group (P<0.05). Data detailed in Table 6 bel ow
Table 6 G oup N XSD (% CMS001 10 8510* CMS003 10 856* CMS012 9 409*
CMS015 8 788* (Cwvs021 8 8812*@ CMs026 10 769* CMS035 10 729* TFEN-y 10
7310* | L-2 1CstatdBeéallySahifivantldff&éfe fromotip A Ny@roup sdllldeggupirORspads 15 @
conparing to |dnbbviigTap7.P<0.05 A conparing to-1L-2 group P<0.05 At

5pg/ kg/ day, CWMs008, CMS009, CvsA O, CIV@ng]éJ.7 CMs012, CMSOZO CMsS024, CvVs034,
and CVB036 were found to be—ableto—irereaseh 15— cyt ot oxi ¢ activity,
having statistically S|gn|f' X i ie- group (P<0.05).
Among these peptides, CVS00 ob® to have 17 statistically
si gni fi cant dlfference from d:N'YO group a@hgod L-2 group (P<0.05) as

shown in Table 7. Table 7 G@&uRoN XSk (X9 P 10 924* A CMVB009 8 926
*@\ Cvs010 .10 829* CMsO JCI\J4§0172610’[0 CVB01%s5ifx 857* CMS020 9 916* CMS024
9 783* CMs034 8 905* CVBO3GBVE020/598 | FN-y9186808* 1L -2 10 808* Saline
10 609 * conparing to salinecygrozgp P«0.05 78+3*

CMS034 8 90+5*
CMS036. 10 - 7519*%
IFN-y 10 80+8*
IL-2 10 80+8*
Saline 10 609
* comparing to saline group P<0.05
5 comparing to IFN-y group P<0.05

.~ comparing to IL-2 group P<0.05

At 0.5pug/kg/day, CMS002, CMS011, CMS012, CMS022, CMS028, and

CMS035 were found to be able to increase NK cell cytotoxic activity, having

10 statistically significant difference from the saline group (P<0.05). CMS008 was

found to be able to inhibit NK cell cytotoxic activity, having statistical significant
difference from the saline group (P<0.05). Data detailed in Table 8 below.

Table §
Group N XESD (%)
CMS002 8 76+9*
CMS008 10 46+12*:
CMS011 9 79+3*
CMS012 9 77+6*
CMS022 10 T73£11*
CMS028 8 79+3*
CMS035 10 76£10*
IFN-y 10 72+9%
1L-2 10 74+10*
Saline 11 58+7

* comparing to saline group P<0.05
15 3. The effect of peptides on the activity of T lymphocyte in secreting IL-2

At 500pg/kg/day, CMS007, CMS009, CMS010, and CMS015 were found
to be able to promote IL-2 secretion from T lymphocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS007 and CMS015 were found to have statistically significantly difference

20 from the IL-2 group (P<0.05). And, CMS009 and CMS010 were also found to
have statistically significant difference from both the IFN-y group and IL-2 group
(P<0.05) as shown in Table 9.
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5 @conparing to |FN-y group P<0.05 A conparing to IL-2 group P<0.05 At

0. 5pg/ kg/ day, CMS002, CvsO 1, CMs012, CMs022, Cvs028, and CVS035 were found
"to be able to increase NK cell cytotoxic activity, having 10 statistically
significant difference fromthe saline group (P<0.05). CVBOOS was found to
be able to inhibit NK cell cytotoxic activity, having statistical

significant difference fromthe saline group (P<0.05). Data detailed in

Tabl e 8 below. Table 8 G oup N _XSD (% 2 8 769* CMSO08 10 4612*
CVB011 9 793* CMS012 9 7763rougMVS02N 10 73X#SD (@028 8 793* CMS035 10

7610* |FN-y 10 729* |L-2 Q®SGAA0*Y Sal i né6AID*5 7 conparing to saline group
P<0.05 15 3. The effect of QQ%ele)n thelbfb'—ﬂﬁv ty of T |ynphocyte in
secreting IL-2 At 500pg/ kg/

ine

found to be able to pronot
statistically significant
t hese peptides, CMS007 an 015 re fog 0to have statistically

significantly di fference 26 qu... E Fa’é g T’%‘%"‘ { “D“. 85—And, CMS009 and

,* 010, and CMS015 were
S retl o] }_r%gp T | ymphocyte, having
Wer ence fromrne,saline group (P<0.05). Among

CMS010 were also found to ha@ i cant di fference from
both the IFN-y group and IL- 2,&[21% wn in Table 9. 18 Table
9 Goup N XSD (l1iJ) CMsO. 07 9 1413*@\ CMS010 9

12517 @ 015 9 8517*~. | FN- 10 10018* IL 2 10 7013* Saline 10 3910 *
conparing to sal i né\tgOsefsefiep. Wgwﬁﬁ formg ¥o BF ahlp tProIde A
_conparing to latvityyrodup Pxgplosyte . secretmg IL-2, having stat:stxca]]y significant

difference from the saline group (P<0.05). Among these peptides, CMS003 was
found to have statistically significant difference from the IL-2 group (P<0.05) as
10 shown in Table 10.

Table 10
Group N X+SD (IU)
CMS001 10 . 60x10*
CMS003 8 869 *A
TFN-y 9 99+16*
1L-2 10 72+12*
Saline 10 39+10

* comparing to saline group P<0.05
~ comparing to IL-2 group P<0.05

15
At S5pg/kg/day, CMS007, CMS012, and CMS020 were found to be able to
promote T lymphocyte in secreting IL-2, having statistically significant difference
from the saline group (P<0.05) as shown in Table 11.
20 Table 11

Group N X+SD (IU)
CMS007 8 64+12*
CMS012 9 65+16*
CMS020 8 63x11*
IFN-y 10 96+14*
IL-2 10 77E13*
Saline 10 379

“* comparing to saline group P<0.05

At 0.5pg/kg/day, CMS010, CMS011, CMS012, CMS022, and CMS034
were foumd to be able to promote T lymphocyte in secreting IL-2, having
statxstlcally significant difference from the saline group (P<O. 05). Among these

19



5 At 509/ kg/day, CMS001 and CMS003 were found to be able to pronote
activity of T |lynphocyte in secreting IL-2, having statistically significant
difference fromthe saline group (P<0.05). Anong these peptides, CMS003 was
found to have statistically significant. difference fromthe. .1L-2 group
(P<0.05) as 10 shown in Table 10. Table 10 G oup N XSD (lii) Cwvs001 10
6010* CMS003 8 9 * FN-y .9 * oo hlk-2 10 7212* s *
conpari ng tg\/ﬁepé%éggéggdﬁ% .f %Q%E/gﬁ Sltalgllrs Ecr@;]gﬁ%%-aﬁﬂ 8%(%&%&%8? ?ge 15 At
5g/ kg/ day, 7 SMOBYTY: %And” JEAad dvistie? svebe LSB@“%? ° SF¥ote T
| ynphocyte in Hetlyngemficant Gfgeig Gome bathtae FY-ssEwps idae2 #P¥Rr ence
fromthe sal i N8<gPolas spPxnimBbleak’-shown in Table 1f, 20 Table 11 Group N XSD
(RI) OCvs0G7 8 6412* Cws012 9 6516* CMS020 8 6311* |IFNy 10 9614* |L-2
10 7713* Saline 10 379 * conparing to gabiene group P<0.05 At 0.5g/kg/ day,
CvsO O, CvsO 1, Cws012, CM anctyCVB032 wprefound to be able to pronote
T | ynphocyte in secreting 13 aty—st+gnit ficant difference
t hese®~
l(gi fferéd

fromthe saline group (P<O. 010anp epti des, CWVsS034 was found
to have statistically signidYeHt|y %%W@’bm the 1L-2 group
(P<0.05). And, CVBOL1l and CNEB2I2Z we$e al so590dfd to have statistically
significant difference fro@Ns®d2 t he | FN-y1ggaup®and | L-2 group (P<0.05) as
shown in Table 12. 5 Tabl e ci¥Mso¥d oupp N XSDgé4ids~r CVMS010 9 6611* CwVs011l 10

10119* @ IFN-y 10 87+15*
IL-2 10 73+13*
Saline 10 38+13

* companng to saline group P<0.05
@ comparing to IFN-y group P<0.05
~ comparing to IL-2 group P<0.05
10

4. The effect of peptides on the activity of T lymphocyte in secreting IFN

At 500pg/kg/day, CMS010, CMS013, and CMS016 were found to be able
to promote T lymphocyte in secreting interferon (IFN), having statistically
significant difference from the saline group, IFN-y group, and IL-2 group (P<0.05)

15  asshown in Table 13.

» Table 13
Group N X+SD (IU)
CMS010 9 167+13*@~
CMS013 9 154+15+@~
CMS016° 6 162+19*@A
IFN-y 10 139+16*
IL-2 10 " 120£13%
Saline 10 65+11

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
20 ~ comparing to IL-2 group P<0.05

At 50pg/kg/day, CMS001, CMS003, and CMS021 were found to be-able to
promote T lymphocyte in secreting IFN having statistically significant difference
from the saline group (P<0.05). Among these peptides, CMS021 was found to

25  have statistically significant difference from the IFN-y group and IL-2 group
(P<0.05) as shown in Table 14.
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CMS012 8 5913* (CMS022 9 10914*@ CMsS034 10 8510* I FN-y 10 8715 * |1L-2
10 7313* Saline 10 3813 * conparing to saline group P<0.05 @conparing to
| FN-y group P<0.05 A conparing to IL-2 group P<0.05 10 4. The effect of
peptides on the activity of T |lynphocyte in secreting |FN At. 5009/ kg/ day,
Cvs010, CVB013, and CMS016 were found to be able to promote T |ynphocyte in
secreting interferon (IFN), haV| ng statlr t| 2' ly si gnl ficant difference
fromthe saline group, IF S - 15 as shown in
Tabl e 13. Table 13 G oup _N ‘ 5013 9 15415* @
CVMs016 6 16219*@ |FNy 1CM3®16* 10l L- 2 1D10i25)’13* Saline 10 6511 *
conparing to saline group M@ @ conparigeié® | FNy group P<0.05 20 A
conparing to |IL-2 group P<@uzgpodt 50pgf kg/p@;,”moo CMS003, and Cvs021
were found to be-able to note T | ynpho Ll ged N secreting | FN having
statistically significant %‘gf’er ence fro ﬁ\éﬁf saline group (P<0.05). Ampng
t hese peptides, CVS021 was und to 25 hav Iti stl cally significant
difference fromthe | FN-y s shown in Table
14. 20 Table 14 Goup N XSD *(N)npa@u@mmm@gmmzsewuvsom 8. 10616* (V021
8 14317*@ |FN-y 9 12518* 19 ecnphéing f3IFR:y giBap Pre040 6111 * comparing to
saline group P<0.05 ~ comparing to IL-2 group P<0.05

' 5

»
D
N

At Spg/kg/day, CMS009 and CMS012 were found to be able to promote T
lymphocyte in secreting IFN having statistically significant différence from the
saline group (P<0.05). Among these peptides, CMS009 was found to have
statistically significant difference from the IL-2 group (P<0 05) as shown in Table

10 15.
Table 15
Group N . X+SD (IU)
CMS009 10 121£15%7
CMso1z 9 86+9*
IL-2 9 105£14%
Sahne 10 66110
* comparing to saline group P<0.05
~ comparing to IL-2 group P<0.05
15 At 0.5pg/kg/day, CMS010, CMS011, CMS022, and CMS028 were found

to be able to promote T lymphocyte in secreting IFN, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS010 and CMS022 were found to have statistically significant difference from
the IFN-y group and IL-2 group (P<0.05) as shown in Table 16.

20 Table 16
Group N X+£SD (IU)
CMS010 9 142+18*@n
CMS011 10 89+18*
CMS022 9 145+13%@A
CMS028 10 96+13*
IFN-y 10 124+16*
IL-2 10 . 107+13*
Saline 10 64413

* comparing to saline group P<0.05
e companng to IFN-y group P<0.05
” comparnng to IL-2 groupP<0.05

25 5. The effect of peptides on antibody formation
21



@conparing to IFN-y group P<0.05 ” comparing to IL-2 group P<0.05 5 At
59/ kg/ day, CvB009 and CVS012 were found to be able to pronote T |ynphocyte
" in secreting IFN having statistically significant difference fromthe
saline group (P<0:05). Anong these peptides, CMS009 was found to have
statistically significant difference fromt he 1L-2 group (P<0.05) as shown
in Table 10 15. Table 15 G oup N XSD (| CVMS009 10 12115 *A CMSOlZ 9
869* |L-2 9 105144t SHefe/dey, (%\18.)00@ éﬁ?&m,nwwgmw@%& » ofrpIS80 A
conparing to ICM30gy EMSEIOCHE01Z AVISO1FH /MG HaCMINSOCHIS RS 018]V5022
and CVB028 wer@GMBoImdCMSH2he CSE 2t oCPISoRDt €MSI2nPOdISPLS, iMS@cr std ng | FN,
havi ng st ati stGMa03sywersifgmidfto danbledd ploarosnasi-SRBMahtisodyabimeiogy leving P<0. 05) .
Among these peptibtitely sigolVbel: @faraceOvBA2Re wiline drowyiP0mshavenaigathesd i cal |y
SIh gni fi ca$t bldl E{;tﬂfe@nGMSf)Ofr@MSb@ Imﬁwg?c?mo@ncmma igmoﬁgz%og) ?:uf/s a1
shown in Ta g}@g

10 8918* %&@ {?&uﬁg Q v@‘éi%n 1 ﬁ’g:gxlu t 861126 CMsl@

10713* Sal i n rou | ng to
| FN-y gr o S OngCjzg %a drIV §0%< cgg @?/E?e}{) f

pepti des aﬁ? ?’B%Fd?tatf%’r" ngro CMSOO?
CMS008, CMSCIEIO“P ehazonin, Tapigad2, CI\/5013 CI\/5014 CVS015, CI\/5016

Cvs018, CwVs019, CMSOZO CM S022, CIVBOZ"EableZNB024 CVvB029, MsS033, and CMS035
were found to be abl e to Gagoamot e Hnt i - SRBESt (Ubhagly f or mati on, having 5
statistically significantCMb®@2er eHte fromd7hE*Sal i ne group (P<0. 05). Anong

these peptides, CMS002, CHHBNB3, mv5007 ent . CwvB013, CMS019, CMS024,

CMS007 69+17*
CMS008 10 82+15*@
CMS009 10 - 113422 *@A
CMS010 10 112+30*@A
CMSO011 8 188+16*@~
CMS012 8 141421*@
CMS013 10 80+16*@
CMS014 10 © o 130424*@
CMS015 10 136+22*@~
CMS016 8 143+38*@~
CMS018 10 66116*
CMS019 10 914+26*@
CMS020 6 155+35*@~
CMS022 8 68+31*
CMS023 9 - 110345%Cn
CMS024 8 75+29%@
CMS029 & 115+22%@n
CMS033 10 1434+27%@n
CMS035 10 88+16*@
IFN-y 9 37410
IL-2 10 71£11%
Saline 10 3217

* comparing to $aline group P<0.05
@ comparing to IFN-y group P<0.05
15 ~ comparing to IL-2 group P<0.05

At 50pg/kg/day, CMS003, CMSO011, CMS012, CMS013, CMSO015,

CMS021, CMS022, CMS023, CMS026, CMS027, CMS029, CMS030, CMS032,
CMS033, CMS034, CMS035, and CMS036 were found to be able to promote anti-

20 SRBC antibody formation, having statistically significant difference from the
saline group (P<0.05). Among these peptides, CMS011, CMS013, and CMS015

were found to have statistically significant difference from the IFN-y group
(P<0.05). And, CMS021, CMS022, CMS023, CMS026, CMS027, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were also found

25  to have statistically significant difference from both the IFN-y group and IL-2
group (P<0.05). CMSO009 was found to be able to inhibit anti-SRBC antibody
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and CVS035 were found to have-statistically significant difference fromthe

| FN-y group (P<0.05). And, CMS009, CMSOLO, CwsOLll, CvlS012, CwMs014,

- CMB015, CMs016,. CwvVs020, CMs023, CVMS029, and CVS033 were al so found 10 to
have statistically significant difference fromboth the IFN-y group and IL-2
group (P<0.05) as shown in Table 17. Table 17 G oup N XSD (Unit) CwVS002 10
8718* CMB003 10 9618*@ CMS007 10 6917*@ CMSOOS 10 8215*@ CMs009 10 11322
*@ CMVBOLO 10fohaidy: @vingdieititaldigdBret dfere@sian the 3aling Broug(P<eO0sp13 10
8016* @ C\VS014Difa déBNauh@bleTBBODS. 10 13622* @ CVS016 8 14338*@ CMS018 10
6616* CMS019 10 9126*@ CMS020 6 15535*@ CMS022 8 6831* CMS023 9
11045*@ CMS024 8 7529*@ CMB029 8 11522*@ CMB033 10 14327*@ CVs035 10
8816*@ IFN-y 9 3710 1L-2 10 7111* Sal%aple 180 327 * conparing to saline
group P<0.05 @conparing tGotfN-y Nroup P<X+3H (UbBt)A conparing to IL-2
group P<0.05 At 50p/ kg/ day,cy\gd303, 1CVBA T, s6MRB12, CMSOI 3, CvS015, CwvBs021,
CVs022, CMs023, CMS026, 0gCVBP29, CMBO30s, CMS032,  CMB033, CMVB034,
Cvs035, and CMS036 were fo q be,able to z; te anti 20 SRBC anti body
formati on, having statisti PO g%i ficant % Tference fromthe saline
group (P<0.05). Among thes€MeY2i de$, ovsoL$0tI&B013, and CVB015 were found
to have statistically signiOMBd3t d¥fferenc@¥¥omthe |FN-y group (P<0.05).
And, CMB021, CMS022, CVS02ZMSINB026]0 CMS027 54£98029,

CMS021 9 94420*@n
CMS022 9 110+16*@~

- CMS023 8 84+11+@~
CMS026 9 98+9*@n
CMS027 9 93+11*@n
CMS029 10 143+13*@~
CMS030 10 141+33*@n
CMS032 9 131424*@A
CMS033 8 112+15*@~
CMS034 10 136+11*+@~
CMS035 8 97+10*@~
CMS036 10 118+11*@~
TFN-y 9 37410
1L-2 10 71+11%
Saline 10 . 3247

5 : * comparing to saline group P<0.05

@ comparing to IFN-y group P<0.05
~ comparing to IL-2 group P<0.05

At Spg/kg/day, CMS001, CMS003, CMS007, CMS008, CMSO009,
10 CMSO011, CMS012, CMS013, CMS013, CMS016, CMS019, CMS020, CMS021,
CMS023, CMS024, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032,
CMS033, CMS034, CMS035, and CMS036 were found to be able to promote anti-
SRBC antibody formation, having statistically significant difference from the
saline group (P<0.05). Among these peptides, CMS003, CMS008, CMS009,
15 CMS012, CMS015, CMS016, CMS020, and CMS02]1 were found to have
statistically significant difference from the IFN-y group (P<0.05). And, CMS001,
CMS007, CMS011, CMS019, CMS023, CMS024, CMS026, CMS027, CMS028,
CMS029, CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were
also found to have statistically significant difference from both the IFN-y group

20  and IL-2 group (P<0.05) as shown in Table 19.



CMS030, Cwvs032, CMS033, CMs034, CMS035, and CMS036 were also found 25 to
have statistically significant difference fromboth the IFNy group and IL-2
group (P<0.05). Cvs009 was found to be able to inhibit anti-SRBC anti body

22 formation, having statistical significant difference fromthe saline-
group (P<0.05). Data detailed in Table 18 bel ow. Table 18 G oup N XSD
(Unit) Cws003 10 5211* CMS009 8 135* CwsA |l 9 679*@ CMS012 8 5014* -
CMS013 8 709*@ CMs015 10 549*@ ClVISOE};bIgIQMO*@ CMS022 9 11016*@ CMs023

8 8411 *@ CVB026 9 989* @———CIBE Doy 29 1014313 *@ CMVS030
10 14133*@ CMS032 9 131+afooidh  oMB033 8332 5E@ 10 13611 *@
CMS035 8 9710*@ CMVS036 16 gg 5 M+ IL-2 10 7111* Sali ne

10 - 327 5. * conparing tOCM@;bO‘}“Ie group P<Q29512*@\conpar| ng to | FN-y group
P<0.05 A conparing to |IL-@ugoogip B<0. 05 Atg7594#&/ day, CMSOOL, CMS003,
CVS007, CMS008, CMS009, 10MEHED11g8 CVBS012,79eMB®L3, CMS015, CMB016, CMS019,
CMs020, Cvs021, Cve023, p#AGa#H, CMB026, CI\IESG:Z?Z*@CNBOZS, CMs029, CMS030,
CVB032, CMB033, CMB034, GIBS8R ah@l CVBO3&1we2* found to be able to pr onot e
anti- SRBC antibody for rrat@MrSOlhavil@l stat i%Bt2&3] |y significant difference
fromthe saline group (P<@V1§9 5 A?mng thes9é‘+%;é* i des, CMS(Q0D3, CMS008,
CVB009, 15 CMsOl 2, CwvB015,C 6, CMSO 5021 were found to have
statistically significant W\S§E9r en fromc;t‘é% y group (P<0.05). And,

CMSOOL, CMS007, CwveOLl - 023 CMVS026, CMB027, CMS028,
CMS023 10 166i27*@"
CMS024 7 171+£39*@A
CMS026 9 191+17+@~
CMS027 . 9 117+45+@A
CMS028 10 121+48*@~
CMS029 9 147+23%@~
CMS030 9 - 158+37*@A
CMS032 9 157437+@A
CMS033 7 128+39*@A
CMS034 8 172+£37*@A
CMS035 9 176+39*@A
- CMS036 8 179+34*@~
IFN-y 9 37+10
IL-2 10 71+11%*
Saline 10 3247

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
5 ~ comparing to IL-2 group P<0.05

At 0.5pg/kg/day, CMS021, CMS023, CMS024, CMS027, and CMS033
were found to be able to promote anti-SRBC antibody formation, having
statistically significant difference from the saline group (P<0.05). Among these

10  peptides, CMS021 and CMSO033 wete found to have statistically significant
difference from the IFN-y group (P<0.05). And, CMS023, CMS024, and CMS027
were also found to have statistically significant difference from both the IFN-y
group and IL-2 group (P<0.05). Also, CMS002, CMS003, CMS009, CMS010,
CMSO011, CMS013, CMS014, CMS015, CMS018, CMS019, CMS020, CMS026,

15 CMS028, CMS029, CMS030, CMS034, and CMS036 were found to be able to
inhibit anti-SRBC antibody formation, having statistically significant difference
from the saline group (P<0.05). Data detailed in Table 20 below.

20

24



CMs029, Cws030, CMs032, Cws033, Cwvs034, CMsS035, and CVMS036 were al so found
~to have statistically significant difference fromboth the FN-y group 20
and IL-2 group (P<0.05) as shown in Table 19. 23 Table 19 G oup N XSD(Unit)
CMS001 9 11024* CWs003 9 . 9124*@ CWVS007 9 12212*@ CWVS008 9 976* @
CMS009 .8 7918*@ CwMsA | 10 11527*@ CwMS012 10 8122*@ CwVs013 10 9328*@
CVBO15 8 9437*@ CMS016 9 9332*@ CMSOlg!%OEiLlSZO*@ CvS020 10 8924* @
CMS021 9 8230*@ CwVs023 1 26 9 19117 *@A
CVvB027. 9 11745*@ CIV5028G1<®1P12148*1‘@ C\VEEE8D gUn)723* @ CMS030 9 15837* @
CMS032 9 15737 *@\ CWVS033CHSIR839*@ Cve084*.8 17237 *@\ CVS035 9
17639*@ CMB036 8 17934 *@KSObEN-y P 3710 241k-2 10 7111* Saline 10 327 *
conparlng to saline group Prpfsddd @conparipgsto IFN-y group P<0.05 5 7
conparing to IL-2 group P<8 1 t Ol%ug/kg/ * Cvs021, Cvs023, CMs024,
CMS027, and CMS033 were f | ggable to_ pronote anti-SRBC anti body

|

[

formatlon havi ng stati st SI fi cam®3di fference fromthe saline
group (P<0.05). Ampng t heseMi¥1Hept CME021 and CMS033 were found to

have statistically significhi0l4 10 15+6*
CMS015 9 13+4%*
CMS018 9 3+1*
CMS019 9 1243*
CMS020 9 10+3*
CMS021 9 57+9*@
CMS023 10 108+21*@~
CMS024 10 98+6+@n
CMS026 10 19+6*
CMS027 10 99+14%@n
CMS028 10 18+5*
CMS029 9 18+7*
CMS030 9 1947%
CMS033" 9 78+12*@
CMS034 10 20+2*
CMS036 9 20+6*
IFN-y 9 37+10
IL-2 10 71+11*
Saline 10 32+7

* comparing to saline group P<0.05
e comparing to IFN-y group P<0.05
~ comparing to IL-2 group P<0.05

6.  The effect of peptides on the phagocytotic activity of mononuclear phagocyte

At 500pg/kg/day, CMS003, CMS008, CMS020, CMS022, and CMS024
were found to be able to enhance the phagocytotic activity of mononuclear
phagocyte, having statistically significant difference from the saline group

10 (P<0.05). Among these peptides, CMS022 was found to have statistically.
significant difference from the IFN-y group and IL-2 group (P<0.05) as shown in
Table 21.

15
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difference fromthe IFNy group (P<0.05). And, CWVS023, CMS024, and CMS027
~were also found to have statistically .significant difference fromboth the

| FN-y group and IL-2 group (P<0.05). Also, CMs002, CMS003, CwMS009, CMsA O
cvsa 1, Cwvs013, CvsO 4, Cws015, CMsO' S, Cvs019, CwVs020, CMs026, 15 CMVs028,
CMsS029, Cvs030, CMS034, and CMS036 were found to be able to inhibit
anti-SRBC anti body fornmation, having st a]’[#)StI cally significant difference
fromthe saline group (P<Q.05).  Data det in Table 20-helow. 20 24 Tabl e
20 Goup N XSD (Unit) CvSee® 9 4N CVB00Z+SDZghaocy®BiRO0dex) 21* CVMSA O 10
103* CwsA| 10 53* GVBO(1;3/13100371"10 CMS014¢, 3@0;’&66* CMS015 9 134* (CwvsOl18 9

31 * CMS019 9 123* 0%03 10 CMB0214 9, p70* @ CMs023 10 10821*@
Cvs024 10 986*@ CMs026 027 1 69%*4*0’\ Cvs028 10 185* (CMs029
9 187* (CMS030 197* Cﬁ%&%% 2* @ 4 1) 202* CMs036 9 206* IFN-Y
9 3710 IL-2 10 7111* Sa 7 * co Q‘?\ to saline group P<0.05 @
conparing to I FN-y group corrparl IL 2 group P<0.05 5 6. The
effect of peptides on thelffihaeocytthl c actfﬂth?f" of nononucl ear phagocyte

IL-2 5.7+0.8 :

Saline . 10 5.1£0.6

* comparing to saline group P<0.05-
@ comparing to IFN-y group P<0.05
~ comparing to IL-2 group P<0.05

At 50pg/kg/day, CMS019, CMS024, and CMS030 were found to be able to
enhance the phagocytotic activity of mononuclear phagocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS019 was found to have statistically significant difference from the IL-2 group

10 (P<0.05) as shown in Table 22.

Table 22
Group N X+SD (phagocytotic index)
CMS019 9 6.7+£0.9*~
CMS024 8 6.6+0.7*
CMS030 10 6.3+0.5*
IFN-y 10 6.4+0.9%
IL-2 9 5.7+0.8
Saline 10 5.140.6

* comparing to saline group P<0.05
~ comparing to IL-2 group P<0.05

15 At Spg/kg/day, CMS003*, CMS008, CMS009, CMS010, CMSO011,
CMS013, CMSO016, CMS018, CMS019, and CMSO035 were found to be able to
enhance the phagocytotic activity of mononuclear phagocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS003, CMS009, CMS010, CMS016, CMS019, and CMS035 were found to

20  have statistically significant difference from the IL-2 group (P<0. 05) as shown in
Table 23.
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At 500l t g/ kg/ day, Cvs0O3, CMS008, Cwvs020, Cvs022, and Cvs024 were found to
be able to enhance the phagocytotic activity of nmononucl ear phagocyte,
~having statistically significant difference fromthe saline group 10
(P<0.05). Anpong these peptides, CV5022 was found to have statistically.
significant difference fromthe IFN-y group and IL-2 group (P<0.05) as shown

in Table 21. 15 25 Table 21 G oup N é;ii féhagocyt otic index) CvS003' 10

6. 60. 7* CvVS008 10 6.51. 2* 824§ 8 —7-40.-6*@ CV5024 10
6.41.0* |FN-y 10 6.40.9* Graup2 9 3V70.8 S¥tPRdphapocyotivind=xd conparing to
saline group P<0.05 @conPmS0A8 t® | FN-y g6.88@9P<0.05 A conparing to IL-2
group P<0.05 5 At 50pg/ kgtNgywos CM8019, CVEPZ4p seand CVS030 were found to be
able to enhance the phagogyji@byc activity ph,geponucl ear phagocyte, having
statistically significants fo%:r enge from ) %0%@\' i ne group (P<0.05). Anpng
t hese peptides, CMSO 9 wa lII{‘ld tég/shave SZ' '

10. .

4£l-Lhown in Table 22. Table 22
Group N XSD (phagocytotic ¢MPEk 019 9 &7#H2H*~ CMB024 8 6.60.7* CMS030
10 6.30.5* IFN-y 10 6.40.@¥S01¢-299 5. 70. 86.98a8¥me 10 5.10.6 * conparing to
saline group P<0.05 A conpmiSOhg t@ | L-2 gréeupl.P<0. 05 15 At 5pg/ kg/ day,
CMS003*, CMS008, CMS009, GG CysO |,  GveAlgs~ CVS016, CMs018, CMSOL9,
and CVB035 were found to bgy@pke t@ enhancgqidgphagocytotic activity of
nononucl ear phagocyt e, hi\[/)ggz’g st at i1§ti cal | Y 420 &ni ficant difference fromthe

sal i ne group (P<0.05). Amung ¥hese9peptl des,’ o

Saline 10 5.1+0.6
* comparing to saline group P<0.05
A comparing to IL-2 group P<0.05

i'Stically significant
difference fromthe IL-2 g P<0. 05)

5 At 0.5pg/kg/day, CMS024, CMS027, and CMS036 were found to be able
to enhance the phagocytotic activity of mononuclear phagocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS024 was found to have statistically significant difference from the IL-2 group
(P<0.05) as shown in Table 24.

10 Table 24 .
Group N X+SD (phagocytotic index)
CMS024 10 6.7+0.5%»
CMS027 10 6.4+0.6*
CMS036 9 6.2+0.3*
IFN-y 10 6.4+0.9*
1L-2 9 5.7+0.8
Saline 10 5.1x0.6

* comparing to saline group P<0.05
A comparing to 1L-2 group P<0.05.

7. The effect of peptides on the weight of immune organ

15 At 500pg/kg/day, CMSO008, CMS010, CMSO016, CMS019, CMS020,
CMS022, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033,
CMS034, CMS035, and CMS036 were found to be able to increase the weight of
thymus gland, having statistically significant difference from the saline group
(P<0.05). Among these peptides, -CMS027 and CMS034 were found to have

20  statistically significant difference from the IL-2 group (P<0.05). And, CMS008,
CMS022, CMS029, CMS030, CMS032, CMS033, and CMS(35 were also found

' to have statistically significant difference from both the IFN-y group and IL-2
group (P<0.05) as shown in Table 25. '

27



CMsS003, CMs009, CMsO O, Cwvs016, CMS019, and CMS035 were found to 20 have

. statistically significant difference fromthe IL-2 group (P<0.05) as shown
in Table 23. 25 26 Table 23 Group N XSD (phagocytotic index) CMS003 9

6. 90. 9*~ CVS008 9 6.40.5* CMs009 9 6.90.9*~ CwsOLO 10 7.10.7*~ CMS011 10
6.41.1*. CMS013 10 6.70.2* CMS016 9 6.90-8 *A CMs018 8 6.71.2* CMS019 8
6,80.6 *A CM5035 9 6.90.9*" IFNy 10r,£4Q.9* 1L-2 9 5.70.8 Saline 10
5.10.6 * conparing to sali . ASEEpary g to 1L-2 group P<0.05
5 At 0.5g/kg/day, Cwvs024, be able to
enhance the phagocytotic ac @130 oflmnonucloq@qogéagocyte havi ng
statistically significant %ﬁ}f @lr6encge from t hggspbsne group (P<0.05). Ampng
t hese peptides, CVMS5024 was dngmd t ojhave st atjiggsbipgal |y significant
difference fromthe IL-2 gr@msooP<01(05) as showpoun Table 24. 10 Table 24
G oup N XSD (phagocytotic i gMs$022 CM5024 10 6.268053A CvS027 10 6. 40. 6*
CVsS036 9 6.20.3* 1FN-y 10 €M802%* 10.-2 9 5020+803%aline 10 5.10.6 *
conparing to saline group PEM®®R7 ~ &onpari ngZLOGJOD&*"Z group P<0.05. 7. The
ef fect of peptides on the wéiN$A280f i10mune o %gﬁoﬂlg* t 500g/ kg/ day, CMS008,
CVMBOLO, CMS016, CMB019, CMVS§; 29c:|vé(§>22 cvs @1\7@27 CVB028, CMS029,
CVS030, CMS032, CMB033, @/%%59 OV§)35 and c%@!é@% aere found to be able to

; ; S032

i ncrease the wei ght of CMS033 9 0.2540.04*@A
CMS034 9 0.20+0.05*~
CMS035 10 0.21+0.03*@»
CMS036 9 0.18+0.02*
IFN-y 10 0.15+0.04
1L-2 9 0.14+0.03
Saline 9 0.12+0.02

* companng to saline group P<0.05
e comparing to JFN-y group P<0.05
~ companing to IL-2 group P<0.05

At 500ug/kg/day, CMS019 was found to be able to increase the weight of -
spleen, with statistically significant difference from the saline control groups
(P<0.05) as shown in Table 26.. CMS001, CMS003, CMS007, CMS009, CMS011,
CMS013, CMS014, CMS015, CMS021, CMS023, CMS024, CMSO027, and
10 CMSO036 were found to be able to decrease the weight of spleen, with statistically
significant difference from the saline control group (P<0.05). Data detailed in

Table 26 below.
Table 26

Group N XESD (%)
CMS001 10 - 0.4320.07*
CMS003 8 0.40+0.04*
CMS007 9 0.3240.05*
CMS009 9 0.41£0.03*
CMSO011 9 0.41£0.04* -
CMS013 10 0.44%0.07*
CMS014 10 0.40%0.03*
CMS015 9 0.3630.07*
CMS019 9. 0.631+0.08*
CMS021 9 0.3620.04*
CMS023 9 0.3620.06*
CMS024 9 0.34%0.05*
CMS027 10 0.37£0.03*
CMS036 10 0.40+0.03*
Saline 10 0.5340.05

15 * comparing to saline group P<0.05
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t hymus gl and, having statistically significant difference fromthe saline
group (P<0.05). Anong these peptides, -CvBS027 and CVS034. were found to
have 20 statistically significant difference fromthe IL-2 group (P<0.05).
And, Cv5Q08, Cws022, CMS029, CMs030, CwVs032, CMsS033, and.CVs035 were al so
found to have statistically significant difference fromboth the IFNy
group and I1L-2 group (P<0.05) as shown in Table 25. 27 Table 25 G oup N XSD
CM5008 8 0.210. 03* A6 5 @1 0CHSPeY . 6MS008VEEN5032.0 (PEB0 s CMSIB619 10
0.190. 02*  CMVSIR01BY QMAIGH W4S020CUBEN229CHISHRD. OHESO2ENENIND290CHISHE, 03+
CVB027 8 0. 200:M3328, CBABT8 CMB030,16815032, CigvBs3oCMIS08M, 220 OYEE6 wensS030 8

0. 300. 03 *@\ {@MBOB2ba8 able 2b0inGB4%EN the GBEIB 300 thY s Ogldd, *h@hng GvBG84al, 0, 200. 05
*A  CVB035510 signAitentOB fief@ce GvROGR Qlifle E8ApO@<0.05)N-Amify theid@eptddes) L-2 9
0.140.03 Sal iOMeS@ 40w ak3BurliZo hatOsRaLitNY &ighiSant Aigfethod fofiBe 052 g@gonpari ng
to | FN-y grouppie65)05And comsmni taisms! lemsernounviBsi, 05Msh1ét D180/ ka/ day,
3\/5? Ilgt vas }‘ 3%6@ ,@Ms%bb,gcfv%gm%m%‘fg, Uiﬁm' @Eﬁs@%, c@fﬁrogf,ncmmhb,

(P<0.05) g5 s%i%%é’%% fgﬂégf&if%gg%g?%gﬁ%%a \E LS8R 1,
CMB013, CNVBO1Z s a2 P F30UR ) aoNeE 57 h0 VB036 ver e
found to be able to decrease the wei ghtblee7spleen with statisticall y

significant difference fro cont SB(? | 05). Data detailed
in Table 26 bel ow. Table 26M3Q%4p I\%8XSD (%8-21—0-02 @

CMS008 20+0.04%@A
CMS012 10 0.26+0.02*@~
CMS014 10 - 0.21+0.02*@~
CMS016 10 0.20+0.03*@~
CMS018 10 0.23+0.02%@~
CMSO019 10 0.20+0.03*€@~
CMS020 10 0.27+0.03%@~
CMS022 10 0.30+0.03*@~
CMS023 10 0.20+0.02%@
CMS024 10 - 0.27+0.02*@~
CMS026 10 0.27+0.02+@~
CMS027 8 0.21+0.03*@~
CMS028 10 0.18+0.04*

CMS029 . 9 0.18+0.05*

CMS030 10 0.25+0.04*@~
CMS032 10 0.27+0.03*@A
CMS033 9 0.18+0.03*

CMS034 8 0.19+0.04*»
CMS036 9 0.2220.02*@
IFN-y 10 0.15+0.04

1L-2 9 0.14+0.04

Saline 9 0.12+0.02

* comparing to saline group P<0.05
comparing to IFN-y group P<0.05
s ~ comparing to"IL-2 group P<0.05
At 50pg/kg/day, CMS008, CMS010, and CMS029 were found to be able
to decrease the weight of spleen, with statistically significant difference from the
saline control group (P<0.05). Data detailed in Table 28 below.

Table 28 .
Group N X£SD (%)
CMS008 10 0.39+0.08*
CMS010 10 0.38+0.05*
CMS029 10 0.42+0.04*
IFN-y 10 0.50%0.04
IL-2 9 0.62+0.07
Saline 9 0.53+0.05

20  * comparing to saline group P<0.05
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CMSOO 10 0.430.07* Cwvs003 8 0.400.04* CMS007 9 " 0,320.05* CMS009 9
0.410.03* (CwsOL1l 9 0.410.04* CMS013 10 0.440.07* (Cwvs014 10 0. 400. 03*
CMsS015 9 0. 360.07* CMS019 9 0.630.08* Cwvs021 9 0.360.04*. CMB023 9

0. 360. 06* (Cwvs024 9 0, 340.05* (CMsS027 10 0.370.03* Cws036 10 0.400. 03*
Saline 10 0.530.05 15 * conparing to saline group P<0.05 28 At 50pg/kgl day,

Gvs002, CMS008, 1 014, 16 01 02 022,
CMVB023.  CNVBO2 pso . g M MS p 033,
Cvs034, and C@ o] 5 8 %e C%W { %% >t hynus
gl and, having ¥3%s 12 i Yioean: CHP 1% e He group

; y TIOMY
(P<0.05). Anpid2#8s EMRPE andsCMSEAIYSHE fRaad tookintble b RaFasesthg et el Iy
signi fican® ditPreusegleed fhayimg stetistically gjgmdisant( @&ereos) frophéhe @ligezourCMVE008,
CMS012, CMS014P<GMB016moalyBdss, pepBigs UB/S WOVBG245 018V S024CkBd ZMS0MB024,
CVS026, CVB02FercCNBORI0 to HaMS0B2isticutil GpB0ast wiiffereates drdmuthe He2 hawep
statistically ®@od)f i ead] CM$G1Or IMS012] CNISOIR, bOMS 0t HeCMIRY, giMBGR2and | L- 2
group (P<0. 05)ChS02shamSH28, T 0322TMS8B) end TMI03EPwie B0 fouhd t€EMROO2 10
0.210. 02" 18A RBy LbnOsA8r ldtcn@ frdaVBRE? 1O DN 4648uf Zand @2 4 10
0.210.02*@ OMBQL) 105 03 ,5@ CMS018 10 0.230.02*@ CMBO19 10

0.20+0.03 *@ "~ CVS020 10 °0.270.03*@ S 2 10 0.300.03*@ Cws023 10
* *
0.200,02 *@ Cwvs024 10 O. Z—és_wbup N %@-—W DY @

CMS001 10 0.22%0.05*
CMS002 9 0.24+0.05*"
CMS010 - 9 0.27+0.05*@~
CMSO011 10 ©0.2240.04*
CMS012 10 10.27+0.06*@~
CMSO013 10 0.21+0.05*
CMSO014 10 0.23+0.06*~
CMSO015 9 - 0.200.08*
CMSO016 10 0.22+0.06*
CMS018 10 : 0.2420.04*@
CMS019 10 0.2410.02*@~
CMS020 10 - 0.2440.07*%@~
CMS021 9 0.2040.06*
CMS022 9 0.25+0.04%@A
CMS023 10 0.23+0.06*
CMS024 9 0.2330.06*"
CMS026 10 0.31%0.05*@~»
CMS028 10 0.284:0.06*@~
CMS029 10 0.21+0.03*
CMS030 10 0.2340.07*"
CMS032 10 0.29+0.04*@~
CMS033 10 0.20+0.02*
CMS034 9 0.27+0.06*@~
CMS035 10 0.21+0.04*
CMS036 10 * 0.25+0.04*@~
IFN-y . 10 0.15+0.04
L2 9 0.14+0.04
Saline 9 0.12+0.02

'* comparing to saline group P<0.05
comparing to IFN-y group P<0.05
15 ~ comparing to IL-2 groupP<0.05

At Spg/kg/day, CMS030 was found to be able to increase the weight of
spleen, having statistically sigmificant difference from the saline group (P<0.05).
CMSO015 was found to be able to decrease the weight of spleen, having statistically

20  significant difference from the saline group (P<0.05). Data detailed.in Table 30
below. '
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CMs027 8 0.21+0.03 *@\ Cws028 10 0.180.04* Cwvs029 9 0.180.05* CMS030 10
. 0.250.04 *@ (w032 10 0.270.03*@ Cwvs033 9 0.180.03* CMS034 8 0.190.04
*A CVB036 9 0.22+0.02 *@\ |IFNy 10 0150.04 1L-2 9 0.140.04 Saline 9
0.120.02 * conparing to saline group P<0.05 @conparing to IFN-y group
P<0.0S A conparing to"lL-2 group P<0.05 15 At 50g/kg/day, CMS008, CMBA O
and CVB029 were found to be able to d%ﬁ]@@ﬁe the weight of spleen, with
statistically significant difference fromt saline control group

(P<0.05). Data detailed in te N XSD (%
Cvs008 10 0. 390.08* (CMs010 Lpl”S“. 5*—CNM5 : —984* |IFN-y 10
0.500.04 1L-2 9 0.620.07 S&l 2+ g;orrparlngto sal i ne group

P<0.05 29 At 5g/ kg/day, CMS0QlL;; 53k Cvs012, (CwMs013,
Cvs014, CNI SO15, CMs016, i C 020; 2 CMs022, Cwvs023,
Cvs024, CMs026, CMS028, CMSOZQk CO@WEOB@O S@V&EQUP P‘E@v@‘@)SS CIV5034 and CVS036
were found to be able to increas of _ 5 and ng
statistically si ni £ c%?ﬂg/]éﬁ/?ﬁyerémgg? &#gﬁ% hg@f %d g@é& Anong
these pepti desC I\’%I\Qé XoVHSve
statistically iqugﬁut«p |be ahte t@tlf“ﬁé%’sé ﬁhfewgbh?f ﬁé thwzmzs gh%ﬁlavveé@hemaﬂmnd
CVB010, CMVB0125igaeot sliffarBe1fomahscaline evBp A2 <0.00VsaasongC e BeptduB032,
CVB034, and CVSHEB®OSend CMSO 2 fvoun tbund thhame siaBisig¢adltyissgnifoahl diffetieged fromant
di fference fr othelibtzhgrvtyeHBNSY. dnoupMEaR, I AM202§y, anp CMIP30. w9 alas faindwn i n
Tabl e 29. Tabl & R8eQiaidacdNy*2Ehifi8dnt difference from both the IFN-y group and IL-2

10 group (P<0.05) as shown in Table 31.

: Table 31
Group N X+SD (%)
CMS002 8 0.2610.06*C~
CMS008 10 0.2240.07**
CMS010 9 0.2140.03*
CMS012 10 . 0.22+0.06*~
CMS014 10 0.2020.04*
CMS018 10 0.20+0.03*
CMS020 9 0.2310.05%@~
CMS022 10 0.21+0.06*
CMS026 9 0.2120.05*
CMS028 10 0.20+0.06*
CMS030 8 0.24+0.05*@A
CMS032 10 0.21£0.06*
IFN-y 10 0.15+0.04
1L-2 9 0.14+0.04
Saline 9 0.12+0.02

* comparing to saline group P<0.05
comparing to IFN-y group P<0.05
~ comparing to IL-2 groupP<0.05
15 "

At 0.5pg/kg/day, CMS020 was found to be able to increase the weight of
spleen, having statistically significant difference from the saline group, IFN-y
group, and IL-2 group (P<0.05). CMS001 was found to be able to decrease the
weight of spleen, having statistically significant difference from the saline group
20 (P<0.05). Data detailed in Table 32 below.
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CMSOO 10 0:220.05* Cwvs002 9 0.240.05 *A (Cwvs010 9 0.270,05 *@ CMSOL1 10
- 0.220.04* (CMS012 10 0.270.06* @ CMS013 10 0.210.05* Cwvs014 10 0.230.06

*A Cwvs015 9 0.200.08* CMS016 10 0.220.06* Cwvs018 10 0.240.04*@ CMS019
10 0.240,02 *@\ CMS020 10 0.240.07*@ CMs021 9 0.200.06* Cwvs022 9
0.25+0.04 *@\ CMS023 10 0.230.06* Cwvs024 9 0.230.06 *A Cwvs026 10
0. 310. 05*@ CwMs028 10 0. 280. 06*@ CMSS%% é? 0. 210. 03* CMS030 10
0.230.07*~ (CMS032 10 0.29 034 9 0.270.06
*@ CMS035 10 0.210. 04* u\@e% 10 ¥ 0 250. @&Sﬂaﬂ(umy 10 0.150.04 |L-2
9 0.140.04 Saline 9 0.120. G2M30@onpHYi ng t o 0x@kD0E* gr oup P<0.05 conparing
to IFN-y group P<0.05 15 ™ qMppHring to IL'@@#QUQP@Z0.0S At 5g/ kg/ day,
CMS030 was found to be abl € d,gyd ncregse the \0@3 hsof spleen, having
statistically significant dlﬂz&gr enceyfromth bge gr oup (P<0 05). CwvsO15
was found to be able to dec t he, wei ght en, having statistically
20 significant difference f —Data detailed.in
Table 30 below. 30 Table 30 ’@Qmmnngmh{l%mup:ﬁs@% 9 0.380.15* CMS030 10
0. 640. 09* companng to IFN-y group P<0.05 '

~ comparing to IL-2 group P<0.05

In summary, we found that peptides CMS001, CMS002, CMSO003,

CMS007, CMS008, CMS009, CMS010, CMS011, CMS012, CMS013, CMS014,

CMS015, CMS016, CMS018, CMS019, CMS020, CMS021, CMS022, CMS023,

CMS024, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033,

10 CMS034, CMS035, and CMS036 have in vivo biological activities in the animal
model tested. :

1L THE IN VIVO ANTIVIRAL EFFECT OF PEPTIDES

In order to find out whether these peptides have possible thérapeutic effect
on viral infections, we used the animal model duck hepatitis B infection in this
15  study to test out the in vivo effects of the above peptides on diseased animals.

Chongging duck hepatitis B model was set up and treated with peptides by
intraperitoneal injection (50png/kg/day, once per day) for 4 weeks. The serum level
of DHBY DNA was analyzed by serum dot-blot hybridization. Lamivudine and

20 normal saline treatment was used as positive and negative control respectively.
The peptide CMS001 was found to be able to reduce the serum level of DHBV
DNA at the 4th week of the treatment, having statistically significant difference
from the saline control group (p<0.05). It is concluded that CMS001 at suitable
dosage level can be used as a part, or on its own, for viral hepatitis infection

25 management.

Materials and methods

1. Peptides were custom synthesized by American Peptide Company, Inc.,
USA, from L-amino acids.

2. Animal mode}

One-day old Chongqing ducks were inoculated with 0.1ml stock serum
positive of Duck Hepatitis B Virus (DHBV) DNA (5X 107 copy/ml) by
intraperitoneal injection. One week later, blood samples were collected

35- from the external jugunlar vein and infection was confirred by dot-blot
hybridization with DHBY DNA probe labeled with digoxin . The ducks
were breed to 2 weeks old for entrance into the study.
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Saline 10 0.530.05 * conparing to saline group P<0.05 At 0.5g/kg/day,
CMs002, Cvs008, CMSOLO, Cws012, Cwvs014, CvsA 8, CMs020, Cwvs022, CMs026,

- CMS028, Cws030, and CVS032 were 5 found to be able to increase the weight
of the thynus gl and, having statistically significant difference fromthe
saline group (P<0.05). Anong these peptides, CVSOO8 and CVSOL2 were found
to have statistically significant difference from the IL-2 group (P<O0.05).
And, CMS002, CMS020, and CVB030 were also found to have statistically
significant differenegifig 209 RQtherthe | FN-y group and 1L-2 10 group (P<0.05)
as shown in Table 31. Table 31 Goup N XSD (9% Cwvs0Q02.8 0.260. 06* ~

CNI S008 10 0.220. 0 PHRY indreed dnoks we@mﬂ@aﬁzed@mthﬁ@lqu gz%?Soa * A COVBO 4

10 0.200. 04* CMBO 2
0. 21006 {VB026 3 D" i%e(%)%gm%\%@@? ot gé;ﬁg‘% 05*@

CVB032 10 0.210.06* |FN-y 10 0. 150. 04 ua- gp fﬂ?)a 04 srfa. ne 9 ‘3 120. 02 *
corrparl ng to sal i ne group P<O0. 05 @corrpar?’ng to IFN-y group P<0.05 A
conparing to |L-2 @b bapRddin®groupFnR): 0. 5. Ay pégfidayont:CM30RR. lasufdired t o be
able to increase the weight of spleen, Hivivag sivaii Semghki/tay Siygnirdli cant
difference fromthe saline group, IFNYy a@ﬁ'ﬁhuﬁratlaﬂCbnbé.pa‘d;iyOUp (P<0.05).

CVMBOOL was .found to be able t Ccrease ht o havi ng
statistically si gnFW?P&ﬁ? g@i“??‘é—%gnce f rorﬁlat‘%%%:?ﬂ‘%:ﬁr %Eiﬁmegoto 9. 05) .
Data detailed in Table 32 bel ow. 25 31 Tagk@ef pioo1 10
0. 400. 05* was glven once  per day by

intraperitoneal injection.

Treatment lasted for 4 weeks and observation continued for another one week after

15  termination of treatment. 1 ml blood samples were drawn from the external
jugular vein of the ducks on days 0, 7, 14, 21, 28, and 35 when treatment started.
Sera of the blood samples were isolated immediately ! and stored at -20°C until -
analysis.

20 4. Serum DHBYV DNA level determinations

DHBV DNA probe was fluorescent labeled according to the labeling kit
protocol from the kit manufacturer (Amersham Pharmacia Biotech Co.). 40l
duck sera were dot-blotted (1 duplicatéed dot per sample) onto nitro-cellulose
membrane and hybridized with fluorescent-labeled DHBV DNA probe for
25  quantitation @ After completion of hybridation, the blots were developed in CDP-
Star fluorimetry reagent RPN3690 and scanned with Vuego Scan (Brisa-620st)
scanner. ImageMaster TotalLab v1.11.Ink software was used.for quantitative
analysis of the blots. Statistical analysis was carried out according to the pair t-test

with SPSS software. '

30
Results ,
Table I1.1 Serum DHBV DNA titer before and after treatment
DHBV DNA level (Mean + Standard Deviation, 10> umits)
Day 0 Day 7 Day 14 Day 21 Day 28 Day 35
Normal 26+12 45+31° 49423 102166 60+38 50143
saline
Lamivudine 2149 614* 6% 8+7* 8L5* 20%19
CMS001 21x18 . 11#13 20+18 14+14 5+3* 18+16
Pair t-test, comparing with day 0 of the same animals: *P<0.05
35 ' The negative (normal saline) and positive (lamivudine) control group
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CMS020 8 0.680.09*0" Saline 10 0.530.05 IFNy 10 0.500.04 1L-2 10
0.620.07 * conparing to saline group P<0.05 conparing to IFN-y group P<O0.05
~ A conparing to IL-2 group P<0.05 5 In summary, we found that peptides
Cvs001, Cws002, CMs003, CMs007, CwMs008, CMS009, CwsOL0, CvsOll, Cwvs012,
Cvs013, Cws014, Cwms015, Cwvs016, Cws018, CMs019, Cws020, CMs021, Cwvs022,
Cvs023, Cwvs024, CVB026,  CVB027 szg CVB029, 030 33 y 033, 10
CVB034, CMBO35Provaddsuesasaish eHaklishmAnt q1,18¢ BFI&ﬂUB@@E’&Fa é%"c‘%el/ ¢/t ani mal
model tested. e pemtide (RISHAIOvamiprnd tRAe 2pferedyeresse Hissp Befire o find
out whet her t hafise4 pespky efizeatmend hsyogistitiatiqal st Wﬁﬂtcgl@?fﬁ@@t@<%9§)\frqﬂal
i nfections, wethebefdrettipatragnt value pbde sardeigkmplsp dlpon itsmBratipt etirsabpentthe his 15
study to test sum DEHBVDNA wreatentsl bfa vilse aftbve pastical esfaencdifseased
ani mal s. Chong#atnpefotec kreliefeat, i hosvify vt ethe veffecs @f peptidn CMBeHt edywbe h
peptides by imldrdpleabinaald 1bmyeettitmant(pelod BrkeHdtharon effttevipar day) for 4
weeks. The serum |l evel of DHBV DNA was anal yzed by serum dot - bl ot
hybri di zati on. Lam vudi ne and 20 norrmal saline treatnment was used as
posi tive and nggaistiye contr ol respecti vel y ' The pepti de CVsSOO was found to
be able to reduce the serumlevel of DHBY DNA at the 4th week of the
treat ment , 1havi ng ddugkihepatetis anpmal gedeli ¢ angn S?tfqlﬁh%@@enf“ﬁﬁtﬁ]l TReelSET i ne
control group humao. lopptity B Psthégﬂ*i‘éfflﬂéé@lqsh%ﬂd ovgboiscegenigi efabiratitigds age
| evel can be ubwepeutic agpus-t In this gndy, BVISAH, wisofound tabe Rlgde idedrsaseibect i on
25 managenent .seivht @ir¢ af DHEIADNA hivetst chl@a@ﬁnemnmﬂmmatlmmmypwné@l zed by
Aneri can Pept i@dS@Hnplasitablendosage 1884, arklr with [suigablaepckiis s@8me,. cainbaral nodel
1~1 One-day ohdeftheniigong dius kembibton Wik viet etbstaintds 43.ahrdgestiockursar um
posi tive of Dugjatitie@ahhidgsmBntVi rus (DHBV) DNA (5 X 107 copy/nml) by
intraperitoneal injection. One week | ater,. blood sanples were collected 35
fromthe external jugular vein and infection was confirmed by dot- bl ot
hybri di zation wit hDHR\ B #6@hedhaRekesh ¥ tltraféendainldlion Waetdeaks were
breed to 2 weglsmpl ghek Abt BRUSRNEE pbRILR: EfL1PdrdEYof ézﬁ Sptidt PhtRhiRG oAk
treat ment JgHBV;d nbket AR AMOKSoIREE r’l%@dBéBn%@Q thilf %doN®e f ArhitiMePd GFLOUPS:
intravenous injection, intramuscular injection, subcutaneous injection, and
subcutaneous implantation, with or without delivery facilitating device such as
liposome, sustain release protection etc. The peptide may also be admimistered in
: any form of oral administration like tablet, capsule, suspension, solution etc, in the
25  usual form without modification or in slow release form, or with or without gastro-
enteric protection. The peptide may further be applied in any form of topic
application like ointment, cream, gel etc with or without transdermal facilitating
device, or as inhalant of powder, dissolved, or as liposome protected forrn. The
peptide may also be interpreted into its genetic sequence and cloned into -an
30  expression system, on its own or in combination with other peptide sequences, to
generate a resulting peptide molecule to make use of the activity of the peptide as
described in this report, with or without purification of the resulting peptide.

Table 11.2 Peptides Effective for Hepatitis B

CMS code , ' SEQ ID No.
CMS001 1

35
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a) Negative control group (n=9): Normal saline was given Im per duck 5 by
intraperitoneal injection, once per day. b) Lam vudi ne group (n=8): As

" positive control group. Lamivudine [4) was given 50ng/kg/day by oral

adm ni stration, once per day. 10 c) Peptide group (n=9): 50g/kg/day peptide
(adjusted to final volume of 0.5 to ImM wth normal saline) was given once

per day by intr erlton ection. Treatnent |asted for 4 weeks and
observation conti 65 4aﬂ8%§t501??2 week after 15 term nation of

treatment. | . brQ@uNS A MN@SANGIE Glicawiutue 08 khe ytemtalfounpaul agd vein of
the ducks on daysapghca?lon %ﬁser@lé cAlara{bebr SO H’Mﬁﬁﬁaltlﬁnﬁﬁﬁ)ﬁ?m dekaepamis B Sera of

the bl ood sanpl es;uere Rk m;g;qlé {ofdoy. 10d1; gl 18tigred at -20C until
anal ysis. 20 4. Selrum DHBV Tdev &ﬁterm natl?;(njsj DHBV DNA pr obe was

f I uor escents | abel @una¥enr Gungshubua, Qi absmpmgetkilt Apegpasentd ot b ki t
manuf act ur er ( AnBashvadinPrageinsicdusk BiepttdshB Qouy in 40mbindierk wath rfamesloair.
dot-blotted (1 dujilinsaiedndol HepatolsgyrpDel); SoNt 209A21tir o- cel hi |l ose nenbrane and
hybri di zed with fl uorescent-|abel ed DHBV DNA probe for 25 quantitation 127.
After conpletion of hybridation, the blots were devel oped in CDP- Star
fluorimetry rdqigenErFRRNICIOPERPTUIESONAERHRITIS/Uego Scan (Bri sa- 620st)
scanner. |nmageMaster Tota sof t.ware was e for nt| tative
anal ysi s t he bl e”SEOatL I?cg‘?‘it%C&QE&BW@“&%S}WQPP?S@’} gﬁ{apglﬁlég‘# to the
pair t-test P eRP S Brals E1mabe fViasugtgisplaritisin this gudy ! HHB\‘I D
titer before ahrdnawoaffeﬁ&@étth?eahpvwﬁmq@wﬁ apimss) St andar d Devi at i on,

iggegnl&)gé SDSY 0 Zb @@t}’vejo‘}’tﬂ@)!ma ﬁ%@%ﬁ th§§1 vidQ kR 3 x?tﬁ:]&feg\gg’flzﬁé?’
1113 2018 (141 )
o &%&%gteggo g‘&t{n ra%E%tantl ?ﬁ%ﬁ llc% e ggﬁ]a& ek%% méf%ﬁa%ﬂ

ani mal s: %1 St fvudl ne)
ess

control group a§/ ? ;%%ggbale§hm J?Xifr%ig’ Oném gva culgél %anl mal
ecr ease

royed

del . At 50qP dﬁg 6i

model A SO i oo P&%‘Ph@ﬁ?‘lnlIPFa]\?Y CBIPEE | cal |y
signi ficant dluquéroérfEeer i)kreate%)WI?lr%MSO%‘heCM B NS 30, apa CNIg %?ewﬁlfe the sane
ani mal s. Bfonleversd ﬁ%EPPHﬁd g¥ith thehtoddhe contppd sroup, with statistical significance

(p<0.05). Postmortum microscopic examination of the kidney showed that the
therapeutic effect of these peptides was similar to hydrocortisone treatment. It is
concluded that CMS014, CMS018, CMS030, and CMS036 may be used as a
means for chronic nephritis management.

25
Materials

Sprague Dawley (SD) rats, male, weighing 120+20g, were from Center of
Experimental Amimal, Guangzhou University of Traditional Chinese Medicine, and
also from First Military Medical University. Chinchilla rabbits weighing 3kg were

30 from Center of Experimental Animal, Guangzhou University of Traditional
Chinese Medicine.

Peptides, of L-amino acids origin, were custom synthesized by American
Peptide Company, Inc, USA, and were diluted to 10pg/ml in sterile normal saline.
35  Hydrocortisone was from Yangzhou Pharmaceutical Factory, China.

Serum creatinine level determination kit from Shanghai Rongsheng
Biological Techniqgue Company, PR China.

40  Methods

1. Preparation of rabbit anti-rat-renal-cortex anti-serumn ' 20 healthy SD rats
were anesthetized with intravenous injection of 3% sodium pentobarbital,
35 '



5 serum DHBV DNA titre rebounced to a value with no statistical difference
from that before treatnent, showing that the effect of peptide CVS001 nmay
be reversible and/or need | onger treatnment period for eradication of the
virus. Discussion 10 Duck hepatitis animal nodel tl1ll is an established
experinmental nodel for hurman hepatitis B pathogenesis studies and for the
screening of hepatitis B therapeutic agents. In this study, CVS001l was
found to be abbmgke dBeb&aSAdbRAMlSBELMpbddrand dic IDHRYs Dvfe phfueed ditiveeks of
treatment,' ipstheakding uhiiddedn? bRRA! Mde renadMRRR vaks islittabbaogasagen | evel and
with suitabl es %mna&,aéﬂ @M CHRIEC] Gater, s 831, l—bﬁ@fﬂlieréanﬂnk&@h@\’m(ﬁ%adg@

conbi nati on V‘ét‘én 8% BEh nSMDSHANERSe s BRRERNhG bRk cd WiIRE thoPERBED!

managerenty | fudiée bl SHEN plgﬁuxﬁixlgl et 24 1O P Yml ARSI S 80CA

i njection was test it Thizs. does ot exc e possi bl e effectiveness
of the peptldef gamﬁlnn 8?ed 20 via ot her alternative routes. The
peptides may al so be adm nistered via intravenous inj ecti on, int rarruscul ar

i njection, subcut ction, aneous | tatio or
wit hout delivery f ﬁ‘fa?tpétr 5 %&é{@%ﬂ%‘ﬁ%ﬁa‘% @P‘é Iﬁ ?jés ease
protection et TR sEprlrteér jugnpan S?ﬂ“§f‘ PF ”ﬁﬂ P of oral

adni ni st r it i ofbq "Fl@éel? ¥B$ Byected hibgan °§b1I’CH’E“F’o 8t é’erli’cﬁntt he 25
usual form wi eHe@Er HbeREi 5 6n “@Fk P%W@ﬂ%\hlwé%aé%lw%?@ﬁwraﬁhw%qﬁuhf wi t hout
gastro- enteryen prbthe eniitndy tifrevas dptermaiaedrhy theudouble diffisiaappstheds i rOmny f orm
of topic appthe &3t werk hfikkestaiing o prunupizetiom, thyetabbitc waict imesthetiged Hvith
transder mal fiatravenbad imjectiodesi 8%, sodiurmspémdtattatat, Ymglomdend biticdswkyved, or as
| i posone i ot @dleced fromrthe ddietid pept i The anbyerahswadiben exudepaedtisslatedit 0 1 t's
genetic sequence and cloned into an 30 expression system on its own or in
conbi nation with other peptide sequences, to generate a resulting peptide
nol ecul e to make u§Bolefbldddewactdtity from 1 ReahdPSItASThelegiChlobedell N t hi s
report, W th Wis ¥hikiR@uhd PHHel icleah ttRTde Qhthtddemilgskdd i@ deptedploodasl e 11. 2
Pepti des Ef f egid Mel QFithHERAN tbBit Bnf¥RumOaR iRPale® aNa°C oG YRRAL Afes5
Referenceg lLincfed€oh, YahloodH @M%vedzwe&tﬂuggfo%%d thd s@kma{:eﬁyﬂlg@t ion and

u Cdé%l e

Tang Ni | r%‘a SF%UC
Tang N @3@%. .ggragmn@mm Al
Ch

B virus. i OTPBEPRAAl - of Hepat ol ogy. 2001; 9(1) 13- 15

agg;; S?E)Ig;n %ﬁgﬁfgﬁl{% glag‘ig‘*fjlﬁﬁ-iﬁ)t i ﬁesBa/gxﬁgeémt % % lﬁ{h h‘%jehua |
P i J
e ﬁﬁz@@? Fn E% B S

16dé%hg’lehepat itis

2. Induction of rat glomerulonephritis [: 0.25m1 priming solution (containing
about 4mg non-specific rabbit IgG with complete Freunds adjuvant) was injected
30  intraperitoneally into healthy SD rats to prime the rats five days before induction.
With the exception of the normal healthy control group that received normal saline,
all groups were subsequently induced by intraperitoneal injection of Iml! rabbit
anti-rat-renal-cortex IgG prepared as described in section Method 1.

35. 3. Grouping and administration: male SD rats were randomized into groups
of normal healthy control (normal), nephritis placebo treatment control (placebo),
nephritis peptide treatment, and the nephritis hydrocortisone treatment control
(hydrocortisone), 12 per group.. Treatment started on the day of induction.
Peptides 50ug/kg/day, hydrocortisone 3.3mg/kg/day, and normal saline was used as

40  placebo, all administered intraperitoneally once per day and lasted for 3 weeks.

4. Parameters monitored (4

(a)  umne protein level: each rat was kept individually in one cage.
Adequate drinking water was supplied. Urine was collected once
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5. 4. Chen Yaxi, @uo shuhua, Q Zhenyuan, et al. An experinental study of

| am vudi ne agai nst duck hepatitis B virus in conbination with fanticlovir.

- Chinese Journal of Hepatology. 2001; 9(4): 209-211 1I11. EFFECT OF PEPTI DES
ON NEPHRITIS 10 In order to find out whether these peptides have possible

t herapeutic effect on nephritis, we used the animal nodel rat Masugi
nephritis in this study to test out the in vivo effects of the above
peptides on di seased anipamizek, R4UBourTiper dbjeecPiolain spnterli of Sruayne was o

i nvestigate the in vivo deeenapéby ihe (wbmessie Wfie mptbpd.i des on chronic

gl omer ul onephritis. Masugi nephritis rat nodel was 15 constructed by
injecting rabbit anti-rat-renal-cortex 1gGinto heathy Sprague Dawl ey rats,
and then treated in(bed atemycreatining kvelapdpod enaeabli¢cnideafter dimeofweekepf i des at
509/ kg/ day,s once per dayreht@tenBandesekisn cidytitfite k¢l dzn@inadsn. USkdcrastiniosi t i ve
control. It was found thatwiy ;@idaur@as}%hg{m&%ﬂg@mé@wej&mq@k spl enic
index of the rats treat¢dmpah) CVS014, 018, 030, and CV5036 were 20

| ower ed conpared with that "of” the control group, with statistical

signi ficance (p<0.05). Postnortum m croscopic exam nation of the kidney
showed that the therapeytle wicheflde®l shiBESS REPLULE S WBStethiled B 1]
hydrocortigone tre trrengonouir%ﬁ) ggncl uded that Cvs014, CMS018, 030, and
CVvB036 nay be used as a  nea For “chroni ¢ nephritis managenent. 25

Material s Sprague Daw Sple¢:Shpightandex wmks spleen giei ght) - b2@AOgdy weight f r om Cent er
of Experinmental Animal, Guangzhou University of Traditional Chinese
Medicine, and also fromFirst Mlitary Medical University. Chinchilla
rabbits wei ghi ng 3Kd) wePeth3l@gicalanicfosedpar examitztipe bf kidndyab héaviesakidn&sangzhou
Uni versity of Traditi onalere dibicneEn bdetligedupdor Raplégies exafindtioam no aci ds
origin, were custom synthesized by Anerican Peptide Conpany, Inc, USA, and
vere dilutled to | Qgg/m in sterile normal saline. 35 Hydrocortisone was

f rom Yangzhou sehrhcmegildical Factory, China. Serumcreatinine |evel
determnation kit from Shanghai Rongsheng . Bi ol ogi cal Techni que Conpany, PR
China. 40 Methods Ysedbi-£sshiCH DbH-S5TUPr OBFHARS QR Futr%f{-sFteﬁaPS(EQﬁr-tgﬁra?Hti -serum
t11: 20 heal t §PUBH thattwo rafs vty p¥eehwnans araffin Hevel Veargesrsivded djoattheon of 3%
sodi um pent ob&tBstcal analyss. 40ny/ kg. The aorta abdoni nalis was exposed and the
ki dneys wepe perfused with normal saline until clean of blood. The renal
cortex was ise@laphed, honogenized in 5 volunes of 0.01M Tris-HC buffer, pH
8.1, and filtereci t hrough a 140-gauge stainless steel nmesh. The filtrate
was col | ect edland Theffeciwt pepadd heat:CbBCOHeRrids peweiplléte or i nconpl ete
Freunds adjuvant. in 1:1 and enulsified to obtain the working inmunization

sol ution. Table IIl.1  The effect of peptide treatment on urine protein level (unit:mg)

Groups n Weekl © Week 2 Week 3
CMS014 10 5.5+4.0* 6.3+£6.8% 2.8+1.9%
CMS018 10 7.04£3.7+ 5.5£7.9+« - 3.33%3 4+
CMS030 10 5.4+3.4+ 9.5+£16.2 2.441.5+
CMS036 10 7.945.8+ . S5.04£7.1+ 1.3+0.0+
hydrocortisone 10 3.1+2.0* 7.5+7.7 7.6x7.1+
placebo 10 22.9+22 17.2+14.5 20.2+£29.0
normal 9 17413+ 2.3+1.1+ 0.420.2+

25  Comparing with placebo, * p<0.05

It was found that peptides CMS014, CMS018, CMS030, and CMS036 at
50pg/kg/day once per day can lower the urine protein level of Masugi nephritis rat
model, with statistically significant difference from the placebo treated . control

30 group, p<0.05. It was also noted that the growth rate of groups CMS014,
CMS030, CMS036, and hydrocortisone have slower growth rate than normal. The
growth rate of the hydrocortisone group decreased to such an extent that after the
first week, the treatment dose has to be halved to avoid severe intolerance.
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10 healthy rabbits were i muni zed with the i mmunization solutions, first
time with conpl ete Freunds adjuvant and subsequently with the inconplete
“one. 10 The antigen was injected hypodernally through 6 random points, 0.1
m per point, once per 10 days. From 6th week onwards, bl ood was coll ected
fromthe auricular vein and the ant i body titer was determi ned by the double
di ffusion nethod 1 8"' wee ter start. i mmuni zation, the
rabbits were a%estﬁéleef%ﬁ WFWdetrﬁ?tF%‘e‘?{b § ST TR g2)“’13% sodi um
pent obarbital ,” 20ng/ kg, and bl ood was 15 collected fromthe carotid artery.
The anti-serumwas then exuded and isolated. Wole blood was coll ected from
15 healthy SD rats. The red blood cell was isolated and washed clean thrice
with normal saline. The clean red blood cell was mxed with 250 nl rabbit
anti-serum.and : 20| ncutfatﬁon t he bl ood
cel | was renmowed Faio! oFH A
i nactivated at C%@Sfor 30 mnutes. AftBr cent rSmmsrfeaWHn@ veldpmoklhny
preci pitate, crGM$0IMgG was isol ated ad@® parti al5®%Ipurified fromthe
super natent by CNi$@E®&i pitation with (NH) 2SO4 tdieiice (50% 33% and then
339% 151. The cromen3lpgG was. redi ssolvad i n 1253kidoubl e distilled water and
di al ysed cl eanc(@js@gnoni um 25 sul'phat §g The arjpi1sat-renal -coriex anti body
titer was det emI T 1 2. of rat
gl onmer ul onephrit+5s : g sotut {gpnt i
. non-specific r& goeorsRe, ¢ h e omplet fre' rels- 228t than
i ntraperitone i :
i nducti on. W tfpmpagng xelbmeplutisatts raselvigmigsebhisentment Géé‘??@?brpﬁ}%p t hat
received normal .saline, all groups were subsequently induced,, by

intraperitoneal injTagtdeffin Qfeatifitne NaRiPidf Mafish nepiiritisen® réeiviX pla8bopr epar ed
as described ifaSRal WROmYB! Bigfer dhanXBat o3 thdKoPMRI dagtr@r% SRhARE gk gn: nal e
SD rats wgpe ré@%mca&@ormeq} ga%ts Wis 2486 Mnd?ﬁm me HQésmi')
and the nephr (RIS HS WW D30, Bho gﬁ%g Bﬁg%ﬁz fr 2ok) ea&??,ter
group. Treat m%hi 18\9 ?rﬁm “ff: Bl WAl dﬁ% |on . (%/ dgs 1335%&%

hydrocortisone eS“@ fskrﬁ d% P%"68°no tWa? sal i ne was used as 40 pI acebo “all
adm ni stered intraperi toneal |y once per day and | asted for 3 weeks. 4.

Par anmet ers rmgltorzg%glg Ctm(%)aggirflc{rﬁhg?p teﬁ'xﬁdelxgsva each rat was kept
a d¥i nKi
P

i ndi vi dual y i'h on g Wat er was supplied. Uine was
col | ected once er_week, 24 hours per tine. Protein content of the urine
was determ néfdblb‘mﬁheﬂ&fdﬁa@sﬁpéptmeaen thetshisen Indp(x KD um cr eat i ni ne | evel :

bl ood was col | Gedupel after three weeks mof 5 tsgadmiedéx and serum creati ni ne

| evel determ nghMSom4 The creatinine kot was prgevisded by Shanghai Rongsheng
Bi ol ogi cal Techpsoue Conpany. (C) Sphgen Wel ghtgighdex: spl een wei ght i ndex

was det erm nedcRigcsfie 10 3.040.57
CMS036 10 3.4+0.8*
placebo 10. 4.8+1.1
hydrocortisone 10 4.5+1.4 -
normal 9 2.410.1+

Comparing with nephritis rats receiving placebo treatment (placebo), * p<0.05

20 The spleens of all induced rats were enlarged compared with normal rats,
showing that the induction of nephritis was related to immune response. It was
found that the peptides CMS014, CMS018, CMS030, and CMS036 at S0pg/kg/day
once per day were able to decrease the spleen index, with statistically significant

» difference from the group of nephritis rats receiving placebo treatment, p< 0.05.

25  This suggested that the peptides might exert their corrective effect against nephritis
through immunosuppression mechanisms.
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10 follow ng fornmul a: Spleen weight index = nean spl een wei ght - nean body
wei ght (d) Pathol ogical m croscopic exam nation of kidney: 6 heaviest

" kidneys were chosen from each group for pathol ogi cal exam nation. 15
Statistical analysis Used t-test for inter-group conparisons, cut off set at
p<0.05. For all groups, the two rats with lowest urinary protein |evels
were excluded fromthe statistical analysis. 20 Result 1. The effect of
pepti de treatnént ofhetdfiectapf n@tléPsd{nethﬁrqnél\mthommabmCIT‘PSCRP‘THWNté@t of

pepti de treatnment e v V\éek 2
Cerk 3. CVEOL4 %erg a§15 e §h\91 R ﬁén&s il Qfg)rece §ceBo1 Los 4
CVS030 10 5. 43 1 i Ry gg

hydrocortls nec Y3 erB Sl? epl‘1 By QfZ %“ 20.229.0
nor mal 15071a -coBgestion of g ﬁ’gpg@g HB? %ep] elé% 05 It
was found t hat e8! é‘ga‘ﬁ%’@l Ot?L}é“ G t‘%&“ ?th ]@ 2k g/ day

once per day c‘élﬁn?veé\ﬁéﬁﬁlﬂfé the Fyreess f‘%t”éiuﬁth‘ne EPBFUMELP@S & mr at

nodel , with sttheigewrc 4IN§O1, ghfrfﬁl‘l%ntmldl@ﬁeefaén%léwﬂ Ssigshef § @@éﬂ@sﬂﬁr eat ed
control 30 gr olepnatjpnOn O glomentes cepistls and hyperplana of the g@?rmmlhr eratheliwh. gr oups
CVS014, QNB030theiGBOB8ers afi thelsyde et omtliogznaatheftbe sdnmngpumhamtebsentadlly t han
normal . The ghowirhe rahEhiofoldgyeasmpdngcmatst | laahe goups MR Be @8ED30,0argluCch an
extent that aftsoid)all phihtBgichgrkamdidieot dbatsvné nedtask has to be halved to
avoi d severe intolerance. 37 2. The effect of peptide treatnent on the
serum creatinine level 5 Table 111.2 The influence of peptides on the serum
creatinine | ev&nci®iedps n Serum creatinine |evel (nmoUL) CMS014 10 1591

CMSO 8 10 671* CMS030 10 931* 036 l(? 1* Pl é)o 10 SS 12
hydr ocor t ilSone_10 2893 Ppreldsdndiiat d gcﬂept‘ e@o%{’f’aﬁo a%ff e(aﬁ 1% sadat s
recei ving pl add¥¥803& aladQuente/day) arssnrsy day, n‘@*STCd mtrapentoneally can have
therapeutic effect on experimental Masugi nephntls rat model. Proteinurea,
creatinine excretion, and renal histology of the treated rats were corrected by these
_ peptides, with statistically significant difference from the control group receiving
20 placebo treatment. These peptides may act through immunological mechanisms as
indicated by their influence on the spleen weight index, but does not exclude the
possibility of their actions via other mechanisms.

Discussion

25 The peptides CMS014, CMS018, CMS030, and CMS036 may be useful as
a part, or on its own, in nephritis management in human. For example, the
peptides may be used to correct proteinurea or to restore the excretary functions of
nephritis patients. The peptides may also be used to prevent futher kidney function
impairment in nephntis patients. The peptides may be used on its own, in

30  combinations of two or more peptides, or in combination with other
pharmaceuticals or food supplements as a total course for nephritis management.

Table I11.4 Peptides Effective for Nephritis

CMS code SEQ ID No.
CMS014 7
CMSO018 10
CMS030 21
CMS036 26

35 References

1. SDA(State Drug Administration, PR.China). The guideline of preclinical
researches of new drugs. 1994, the 1st edition, Page 96
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The serumcreatinine | evel of Masugi nephritis rats receiving placebo
treatnment was nuch hi gher than that of the normal control group, show ng
that the 10 renal function of the nephritis rats was abnornmal. It was found
that the peptides CvsO 4, CMsO 8, CVs030, and CMS036 at 50g/ kg/ day once per
day were able to |lower the level of serumcreatinine, wth statistically

significant dlifer ccsa rom &0 Qﬁddto!lo roql 10% gfat nt. 15
3. The effect of p%gi as &8&1 %&EB g?ﬁ %ﬂé le e‘ﬁj)'l%%gﬁgg SéEf ect of
peptides on the spl, gébjé]l« upsS ™k n

3.61.3* CMVs018 10 ! CMS030 10 3-00. 5* CIV5036 10 3 40. 8* pI acebo
10, 4.81.1 hmroccmiehscgneetlal ATBdL .rfethstRIoFg! of pRardhcdlopicorgsadrting wi t h
nephritis rats recaiitRdaRtEERE tebicaR! IR HeoflBh 3aRPAbn PubRshe08omEanihe

spl eens of all indugger rgigqsmq@oneMS@,rmd conpared with normal ‘rats,
showi ng that the |nduct|on of nephri-tis was related to i mmune response It

was found that t hpdpranies Thesogudeliorsinrs phameodosican XBE86 atthe
50Ag/ kg/ day once picodkay wed eplephacolagiaibceehmtion hef spiveedrupnadExiened t h
statistically signiPublishiig Ccoihlﬁaﬁmlb&ijh@ fhredist ¢ditorgP@AI598f nephritis rats

recei ving pl acebo treat < 0..05. This, suggested. that the peptides
mi ght exer% ei r %?&% {?Bm ?Rhé%lf’g%ﬂﬁﬁerfﬁ’plﬁégﬁ%?%%%HP G pipdny,
i munosuppr essi on rRSgAENihg AL . edigony 19 “ffects of peptides on the renal
pat hol ogi cal m croscopi c exam nation Conparing with normal rats, the

. nephritis rats_receiving pl acebo treat nent  (pl acebo group) showed' si gns of
fibrous tissudYfor Fa ]G N CANGER | e, hyperpl asia of the

~glonerul ar epithel I G @5 E‘iﬁ&'dﬁ[‘u@&:th@f @ﬁgeepépﬁdesdhmt;sdaﬂme&h@@peu«aertﬁhestI on of
gl oms[ul arlscagggdeaweqfsed fgm@sa dd %ma{apzs%n m&ae%%%@@mapa}ﬂteﬁrqm%d cast
ormation in I ese” pat hol ogi ca
changes conflrne&g&ﬁe §ﬁccess?ﬁﬁggﬂﬁgkt?§n1%% %%ﬁ?ftls It was observed
that in the group CVM5014, there was only one rat showed signs of fibrous
tissue formatj ﬁa? N the glonerular capsule and hyperplasia of the
u

gl onerul ar epit m 10 Ot her paraneters of the same rat, and other rats
of the same grloup ﬂiapmm@nnmaxﬂdy the sanme renal histology as normal rats.

In the grgyps CMVBO 0 at hol ogi. ¢ apet ers of
all rats wer egf’%ﬁ@% E% q? éﬁiﬁ §H%SD§3(IZC I%Fédve? gallﬁa%%e%{)al des
CVS014, CMSO1 lﬁﬁc B8q/ kg/ day, once per day,

adm ni stered intraperi toneal |y can have therapeutic effect on experinental

Masugi nephri Ei s rég“ E'ruqedsel . Proteinurea,

Mouse sarcoma S;g cells, B¢ cells, and Lz cells, from Cancer Research
25  Department, China Medical Science Institute.

YAC-1 cells, as gift from Prof Yao Zhi, Tianjin Medical University.

3. Main drug and reagent

The peptides used in this study were custom manufactured by Amencan ‘
30  Peptide Company, Inc., USA.

Fetal bovine serum, RPMI-1640 cell culture medium, from Gibco, USA.
MTT, ConA, from Sigma, USA. '

Recombinant mouse interferon-y (mlFN-y), from Beijing Biotech Inc., PR
China.

35 . Recombinant human interleukin-2 (rhil-2), from Shanghai Huaxin ontech
Inc., PR China.

Lymphocyte separation solution, from Research Institute of Hematologic
Disease, National Institute of Medical Science, PR China
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creatinine excretion, and renal histology of the treated rats were corrected
by these peptides, with statistically significant difference fromthe
" control group receiving 20 placebo treatnment. These peptides may act through
i mrunol ogi cal nechanisns as indicated by their influence on the spleen
wei ght 1 ndex, but does not exclude the possibility of their actions via
ot her nechani sns. Di scussion 25 The peptides CvS0l 4, CVMs018, CMS0Q30, and
CVB036 maybe usef ulCyslophespbamide, fom dhe il ¢ rhagmacricaklasteTt (iShsnghagdfent i n
human. For exa@dwha, the peptides may be used to correct proteinurea or to
restore the excretary functions of nephritis patients- The peptides may
al so be used to prevent futher kidney function inpairnment in nephritis
patients. The Methvdsdes may be used on its own, in 30 conbi nations of two or
nore peptides, or in conbination with other pharmaceuticals or food
suppl ements as a total course for nephritis managenent. Table 111-4
Pepti des Effecl.ive Adminisepion dfitst GivBanede SEQ I D No. CvVsS014 7 CMS018 10
CVvB030 21 Cwvs036 26 35 References | SDA(State Drug Administration,
P.R China). The guideline of preclinical researches of new drugs. 1994, the
1st edition, Page $fraplridneaku ifedtipn, omet pbr. dehe nwWiltodak ogyception of
phar macol ogi calyciepmRphdi®at grdupeall Qﬁﬁa&dﬁ%&tﬁ&ﬁls%yPB@ﬁoteSﬁﬁﬂ%ﬁla any;
Bﬁl jing, | tige 3ndcdir defm Thel gillst %%gm’&e E'v@'e tr@aftedadn th'efhexmtgg eplegglyeof
phar macol ogi c r e su c ple's
Sani tation Puf an£ éﬁﬁé@g%s[}%;fhl Mrilged&ﬁ 4 ﬁvfgﬂefﬁ 3b390 4. Du

I ne

Guanhua. The QUI arnaco oglca experlnen ---the discovery and
phar macol ogi cal eval uation of new drugs, Science Publlshlng Cowpany,

T Tt e

1987: 244. “TV. EFFE n Lodfion-of to f| nd out whet her

t hese peptides have p055|ble therapeutlc on 15 cancer, we used various
standard ani mal ca model s in this.stud test out tg %olqglcal
effects of t he abo %t’?’ﬁ%sw%ﬁ rmi‘?ﬁ%@gd “ﬁ%#’ﬁ@f R I
Experi ment al BAMBRIL BQUP.a5¢ SUe F R, 2% REDERFRe, wei ghi ng
18-22g, fr om Stock Sjgp sarcoma cells were incubated in DMEM/F12 medium
20  supplemented with 10% fetal bovine serum, 37°C, 5%CQO, for 72 hrs, then washed
3-4 times with Hank’s solution at room temperature. Adjust the cell concentration
to 1-2 x 10° per litre with Hark’s solution. 0.2ml of cell suspension was implanted
to several BALB/c mice through the armpit for 10-12 days. The mice were killed
by cervical vertebra dislocation. Vigorously growing and non-disrupted tumor
25 masses were harvested and washed clean with sterile saline. The tissue was
dispersed in saline to a homogenous cell suspension, in a ratio of 1g tissue to 4 ml
salme. The sarcoma bearing mice model was prepared with an injection of 0.2ml
cell suspension through the armpit [1]. Administration of test substance treatment
started as described in section Method 1.

30

2.1 The effect of peptides on the phagocytotic function of mononuclear
phagocyte in mice with Sy sarcoma [2,3] was analysed by injecting mice from the
tail vein with 0.1ml/10g body weight of Indian ink (1:5 dilution with normal
saline) on the second day after the last test substance administration. At one
35 minute and five minutes after the injection, 20ul blood was obtained from the eye
canthus with heparinised tubing. The blood was mixed with 2ml 0.1% w/v
Na;COs and then ODgggqrm obtained. The outline clear index K was calculated by
the following formula:
K=(gAi—1gAy)+(2-1t1)
40 Key:
Al: ODggonm at first minute
A2: ODggonm at fifth minute
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Chi na Medical Science Institute, PR China. 2. Cell |ines Muse sarcoma Sl130
cells, B16 cells, and L1210 cells, from Cancer Research 25 Departnent,

Chi na Medi cal Science Institute. YAC-1 cells, as gift fromProf Yao zhi,
Tianjin Medical University. 3. Miin drug and reagent The peptides used in
this study were custom manufactured by American 30 Peptide Conpany, Inc.,
USA. Fetal bovine serum RPM-1640 cell culture nedium from G bco, USA
MIT, ConA, from & gminuld®A. Reconbi nant nouse interferon-y (rm FN-y), from
Beijing Biotech {onq.mifgR Chi na. 35 Reconbi nant human interl eukin-2
(rhi'L-2), from Shanghai Huaxin Biotech |Inc., PR China. Lynphocyte
separation solution, from Research Institute of Hematol ogic Disease,
National Institut eMerAWdi@agocﬁbbiem@éex PRdghibeamite @yel kileddphasrvite, from
The 12th pBhar nagesih ideskbcali@tt Ohy liodr, Shenghal canbh tiscid Hare dibdebiod sblofed -

Adm ni strati ongrPhnd 8fghéabst ance I ntraperitoneal injection, once per day.
Wth the exception of = cycl ophospham de group, all groups started treat nent
5 days before transplanting 10 the cancer cells. The cycl ophospham de
groups were treabpaskdentotibthdegutwRaylcalbic@hs bélewspl anting the cancer cells.
Treatment of all o & pup %\;ylt;h t,;,qg}l ng substance |lasted for 30 days or until
the ani maljgdi ed ynl ess otherw se specified. 2. The effect of peptides on the
grow h rate of tw%’@] #%t Si go sarcoma cells 15 in BALB/c mice, and that
on the inmmnol o g Cfuss e%nhost BALB/c m ce were random zed into
pepti de group, g%? ‘opH& qualmerd)e gfoup, rm FN-,y group, rhiL-2 group, and
saline group, 20 animals per group. Stock S130 sarcoma_cells were incubated
in DVEM F12 n@di umlhg msargpivehetitatomindex wassaladaigd dseenidig teheum 37C, 54C02
for 72 hrdj then widhedngfodmtlanes with Hank's sol ution at roomtenperature.

Adj ust’ the cel | copgent ﬁ,%wtmnhagonl{na f - @RSl Gy Bty soluti o
2B a

0.2m of cell _sus enS| 0 severa ough the
arnpit for 10757 4 eﬁ%/a treat en Ilmed ?Hflor@éerl i-Caf I]l\}]rer L
di sl ocation. Vi gorously gr owi ng and non di srupted tunor 25 nasses were

har vest ed and erl S The t L Ssue S |spersed in
saline to @ @ﬁ%ﬁgt O?Z’Fﬁ’mse ssil'dlhval Pﬁﬁéﬂgé“t’?’tte Itﬁanfrflgﬁﬁde SEHcy

saline. TH i DBE BV Fg e B2 model was prepared with an injection of
0.2m cell suspenS| on through the arnpit [I]. Admnistration of test

subst ance treat rren}sALB/C

mice were randomly grouped into peplide group,
cyclophosphamide group, rmIFN-y group, rhIL-2 group and saline group, 20
animals per group.

25

Stock Hj, cells were incubated in DMEM/F12 medium supplemented with
10% fetal bovine serum, 37°C/5%CO, for 72 hrs, then washed 3-4 times with
Hank’s solution at room temperature. Adjust cell concentration to 1-2 x 10 per
litre with Hank’s solution. 0.2ml of the cell suspension was implanted to the
30  abdominal cavity of several BALB/c mice for 6-8 days [1]. The mice were killed
by cervical vertebra dislocation. Ascitic fluid of the mice was collected
asceptically and the cell concentration adjusted to 1 x 10° per ml with Hank’s
solution. 0.2ml of the cell suspension was implanted into the abdominal cavity of
healthy mice to generate the Hy; carrying mouse model for ascitic fluid type liver
35 cancer. Administration of test substance started as described in section Method 1.
Survival data of the mice was recorded. If the animal survived longer than the
experiment, the survival days was recorded as the duration of the experiment.
Mean survival day was obtained by the. Kaplan-meier method in the Survival
option of the SPSS software. The survival index was calculated according to the

40  following formula: '

Survival index = (mean survival days in treatment group — mean survival
days of control group) + mean survival days of control group x 100%
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started as described in section Method 1. 30 2.1 The effect of peptides on

t he phagocytotic function of nononucl ear phagocyte in mce with Siso
sarcoma [2,3] was anal ysed by injecting mce fromthe tail vein with
0.ImM/1 Qg body weight of Indian ink (1:5 dilution with normal saline) on

t he second day after the |ast test substance adm nistration. At one 35
mnute and five mnutes after the injection, 201 bl ood was obtained fromthe
eye canthus with heparinised tubing. The blood was m xed with 2m 0.1% w v
Na2CO8 and then ODanersfebt af padidesTbe theiktilg ehpaiityl SUBATR/asce akigul at ed by

the foll ow ng fornwaﬁspldﬁfgdlagé}nc ﬂhﬁﬁ%}ﬁkazcéléér}lﬁo Key Al : OD68onm at first
mnute A2: OD6gOnmat fifth m nute 41 t2: mnutes t2: 1 mnute After.

t he phagocyt o |ﬁ’6@%fa§9®ﬂ§/5plqeﬁéelh§‘k§ﬁeﬂﬁléme Z(I |l ed by cervical 5 vertebra
di sl ocationr. The | iM&finy mﬁ%"mﬁg%&@%ﬁ&oxﬁlkeﬁsﬁﬁo ﬁdé]I CtrﬁH‘FNq" otted

SR B;g;@gggﬁ%ﬁﬁ%ﬁwﬁ_gg@gg3%1 f;d“ e,

tumor grow h i n lpﬁ sceca Cl ag e ] eoI | owi ng
fornul a: Tumors \ﬁfﬁe{mf | ?‘ﬁ gn d” eeﬁggf%élﬁ?} f‘%% oeﬁ rol- group
- mean tu | group
3. The effl ct\ﬁsﬁJ ehity Pas Og‘\}j}ﬂ%} e a@f@ﬂﬁ@“c“%@ g;iﬁp‘?’f'eéln;gl ant ed

ascitic 20 f ISI}?PGHSG@IpWéaSI ffuﬁb?f S@QXH‘@:@FOWB@’@ WAtPree Ml demeter saang ftegr ouped
into peptide gryapiicreputtibghbepitatiodéorgomputesmbENuyerptan pyas discarded.gr oup and
sal i ne group, T2 celapelirhlves pesusgrmderpin W5voBime &f HX2NHeC] mifigerml {hae kb@t ed i n
DVEM F12 nedi stméiapptinfent! @dmistitel at 168 ftenpdratnoyi Mhe sespemied3Tels5MGER f or 72
hrs, then 19aslkegectddyt taefupdtion at HEOK f& Komitutean Hie ¢edio Wdr€ iasHedt 2ine. Adj ust
cel | concentr @ikieonwi® Lol D-LAH Peolutiont by We-bilsp > Sarfg0l daliedding @y2m  of
the cell suspeasis aﬂ@aswitmbmcﬁﬂast&s&md?a@o@bdom askRVELY wke BRYer al

BALB/ c m ce fQfya 3o 4 Sesirld cema%nméaeommhléhb Rl Ym&RIY] EathaiMBEt €bra

di sl ocati on. %%lfgtlapbgvllﬁgsgmg{ he m ce ‘'was coll ected

20 42  The effect of peptides on the T lymphocyte transformation in mice with
ascitic fluid type liver cancer szf A4

Spleen cells of density 1x10%ml were placed onto a 96 wells cell culture
plate, 100pl/well, three parallel wells each of the assay sample and control sample
per mouse. To the assay wells, 100ul/well ConA of 100ug/ml in RPMI-1640 was

25  added, and 100ul/well plain RPMI-1640 was used for the controls. The cells were
incubated for 66 hrs at 37°C, 5% CO,. The cells were then pelleted by
centnfugation at 150g for 10 minutes. The supernatant was collected and stored at
~20°C for cytokines IL-2 and IFN determination.

50ul/well MTT of Img/ml in RPMI-1640 was added to the cell pellet and

30  the cells re-suspended by shaking for 2 minutes. The incubation was continued for

4 hours. The supernatant was discarded after centrifugation at 150g for 10

minutes. 120pl 40mM HCI-2-propanol was added to the cell pellet and shaken for

3 minutes. Use an ELISA reader to obtain ODs;gnm of each well referenced at
630nm.

35 Each mouse formed three assay wells and three control wells. The
Stimulation Index (SI) of each mouse was obtained by first deriving the average
OD of the three parallel wells, then dividing the value of the assay wells by the
control wells.

43  The effect of peptldes on the NK cell actmty in mice with ascitic fluid type
40 liver cancer sz 6]

Mice spleen cells were prepared to 4x10%ml as described in section 4.1
above. Target cells YAC-1 were brought to log phase and adjusted to 1x10°/ml.
Using a 96 wells cell culture plate, 100! mouse spleen cells and 100ul culture
medium were added to the control well containing only the spleen cells; 100ul
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asceptically and the cell concentration adjusted to 1 x 106 per m wth
Hank's solution. 0.2m of the cell suspension was inplanted into the
abdom nal cavity of healthy mce to generate the H22 carryi ng nouse node
for ascitic fluid type liver 35 cancer. Adm nistration of test substance
started as described in section Method 1. Survival data of the mce was
recorded. |If the animal survived |onger than the experinent, the survival
days was recondgsd caBs ifte1 byl atled nelivithee@xgaesd et conthbavelstonitaitiab day was
obt ai ned by t Qg tbﬁ@&'c@ﬂs ebRrmdmBE Haskni dand he 1@9;&1\&5 dcen@%k&iudeé td g SPSS
sof t var e. Themyfm%wg sshPdSH megaéaﬁa's@&g@'t@% v af[p n%a;éaeper%uzeol | owi ng’
[+

formul a: Survi X & VIV In.t mean
survi val ﬂ@g fhr 0%6 Sce)uc Wi fl}atgsurv{e\fafu})da s 0of contr sgﬁ"oup X
100% 42 4. Th éffect of pept| des on the cel lular immnity of BALB/c mice
with transpl ant edSasgled iekefdenttithged pe130gvier 1@ anaeesH3 2olect iy @flar aheon of
spl een cell sugRENEMONa] disdidea aﬁe%mmem«tﬁ/o@l WiR8dé@MaRFERgdn 1 Nt O
pepti de 9r0Upm1{t{HeF\b‘asythe9r 4Rn 5 LinduRE AR in eﬁaalt'ﬁ@cgﬁ%u@oz %&Iﬂ‘ ce per
group, - and pr 1c¥1£d%9 2Ly Loff‘ﬁ s, S€ction

Met hod 3. ?g ﬂg 1ces were
adni ni st ef d ?%Q “[E ElQtpﬁoé’ ‘%asﬁf@?% ”ﬁ\;; Sﬁgfggg}ggéal‘%d i“ ation.
The spl een wa t 17pmgp © rsed in cold
el yased 3 obBMm R ERET

D- Hank' s sol uti on ®shiSodl hhd) §l1b:0Red 8L cell§ R IETRON, SRde €8¢t ceBsISPENSI ON
was further Sbﬁy%dnmr&ﬁgmeeaéswwgﬁwﬁh%é@mpxée@a;?&ﬁfge%@snlmmtcad si eve.
After centrifugatl ohicRbr 208998 wiOotRint 6 firdt B&ME%@& OYRgr i scar ded.
The cel | pel | g “%%Tﬂefuﬁeﬂigﬁ U ok ol plink b NG B9Tap and hen

kept standl ngs m nutes at room t ature. suspended cells
were 15 coll ecte cen?rl fugation at 150g for 10 m nutes. The cells were
washed 2-4 tinmesNKideh acobity Ddelark|1s(asahge OBnotbspleee - sudstperdcelly watid-
collecting by ceftragt Q@edfisprRemtdihontpweillt-+ @Rerage OPSEtirBadchbayewvelllne washed
cells were then »didosted to the desired cell densities by RPM-1640 culture
medi um containing 10% fetal bovine serum 20 4.2 The effect of peptides on
the T Iyn%%ocyte transformation in mce with ascitic fluid type liver
cancer H22 [1,541 Splcegnccst }iﬁmﬁés gens fivilN1GBHPAL2 Medewith akashIanéd a 96
well's cell culturg,, Qle%kéhua 01/well, three parallel wells each of the assay
sanpl e and control sarrp per nouse. To the assay wells, 1001/ well ConA of
100gl M in RPM - 1648A{Zaanics @rddé’deksaﬁdl 1ws|vam@m122ﬂ an ReMIde1 6B0PWas used
for the cont reckphdspbacidt | goupe e [FIN1ycgroug, et -2 rgré@p, hansl salling 7Dpus9%30CCO2. The
cells wer® tk@mﬂeptr@rw by <centrifugation at 1509 for 10 m nutes. The

super nat ant was c c tor.e and | FN
det er m nat i on. (5%9& #‘2"’!\/?]&119 V?er é;f?‘b & m éﬁ% 8lum gpc%’g&tlotk e cell

fe bov S S Tum
pel l et and ,]% §’ ?' ge(Pto : %c‘éu

W

gfnfj _)LIS sperh re gO lm aiéthe ce lTlsuspenswn
was 1mplanted into e abdominal cavity of several healthy DBA mice for 6-8
30 days. The mice were then killed by cervical vertebra dislocation and their ascitic
fluid collected aseptically. The cell concentration of the collected ascitic fluid was
adjusted to 1 x 10° per ml with Hank’s solution. 0.1ml of the cell suspension was
inplanted into each of the testing animal and the survival data of the animals
recorded. Treatment started in the testing animals as described in section Method
35 1. Mean survival day was obtained by the Kaplan-meier method in the Survival
option of the SPSS software. If the animal survived longer than the experiment,
the survival days was entered as the duration of the experiment. The survival

index was calculated according to the following formula:

incubation

Survival index = (mean survival days of treatment group — mean
40 survival days of control group) + mean survival days of control group
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4 hours. The supernatant was discarded after centrifugation at 150g for 10
m nutes. 1201 40mM HCI - 2- propanol ' was added to the cell pellet and shaken
for 3 mnutes. Use an ELI SA reader to obtain OD57pnm of each wel |
referenced at 630nm 35 Each nouse fornmed three assay wells and three
control wells. The Stinulation Index (SI) of each nobuse was obtai ned by
first deriving the average OD of the three parallel wells, then dividing
the val ue of the aghayffeelolf peftidet be theclhomiarall imneinity.of 42sBIVhenieé beaingof
peptides on the NYirafgldntedCBjsWihélyndnie, Ming &hat &1 tids fietabiatié [poicttilypf thed0 |i ver
cancer H22 15.61 MfRulaRlaRlnéMhksiswer e prepared to 4x1 06/ m as described in
section 4.1 above. Target cells YAC-1 were brought to | og phase and
adjusted to 1x105/m . Using a 96 wells cell culture plate, 1001 m)use

ig'nteglnnfﬁ' lszn?”d 160k lmtxéér @-8 WELL Wi, %%Fw@%ﬁﬁﬂs 59 thee CARbEYedWat | uI Cure
medi um vve?e ac?%ll%cfig gd%’?{ h?mmdée %QJ’“é’oﬁ%Fﬁﬁ Otupb%:dy té&gbéja%) %s, 1001

nouse spl een EH%Ps a'ﬂ}flm Fo8Y 5‘% get cells were added to the NK activity

assay well. Three parallel sets of the above were prepared per nouse. After
that, the 96 wells_ce culture plates were inc £%[&gsa 37C, 5% 5
C02 Sanpl es wer e cSiof ]HBFQJ o pdls Ve e%@%“’?@ étm Wicel | s.
The superHat &HP mtedl%léh%%éetzl VEOSFI e PY Br i b RS WasEEd. The

reaction i x8urémesa¥ith Hapk's spdwteon- T 0321 GPRpRpraon ‘é(h'ﬁaqmﬁﬁ?datleﬁlﬁt PZ7C, 5%
Co2 for 4 how avithTiienkégeben and Ovlas Oﬁiﬁycca}ldé@eamrewa%émcﬁv}dmgéhq el at 150g
for 10 m nut egeiftOntb2Be pésting mikb O ghepato fanidls mesncanidbeiragdnghakmenddlor 3
m nut es. An E[1,8A Treatraete withasst ssstintastotztias desCibeddnh seafonddahodiel | r ef er enced
at 630nm ach nouse has 9 wells: three spleen cells only control, thr.ee
target cel only control, and three assay wells with both spleen and
target cell s 6The THe effdct of peptited drythee avorad imemeaity b CsBDAG snichbeziingd by
first deriving therausleneeB@hnaindntaé’ 15 three parallel wells of each
conbi nation, then pl yi e ODtot f ol la: NK
cell activity i nde ®ep %ﬂg Qf{; %%é(@)a s r%‘@ﬁeda dcoglﬁﬁ%legq ;:IOWE P -
average O of CEHCH) ﬁng@F’IputdﬁT ¢ jlas "g grssfea &t shaken 15| y
wel )] x24009qm3iputss mﬂn@e@ﬁwéherbmvﬁé ity Adsers Stohléw@dgkvmﬁaﬂ g DBAL2 i ce
with tr anspl ahfedNa leppnady 8% cadjust DBhé)OEﬂrﬁ'lé}edls@U%l ‘M@@Rsﬂﬂélswre%r‘écr andoni zed
into peptide froedatelydpiiroptsospiplayiviee gqnmfpgedraﬁlm y mgmpigp to edilect e gr oup,
and sal i ne grBSRBC. 2he c2Bs waiermdsbedbyo hmeupy reSsuwpdnsion2abd aertrifegaenen i ncubat ed
in DVEM F12 nesinahsadioppiTberetht eell pellet was collected by centrifugation at 180g for 10

25  minutes and re-suspended in saline to make the final working: SRBC suspension,

2% (vIv).

Complement was prepared by adding 10 volumes of fresh Cavy serum into
one volume centrifuge packed SRBC, and then gently shaked for 30 minutes at -
4°C. The SRBC was removed by centrifugation at 200g for 10 minutes. 10
30 volumes of normal saline were added to obtain the working complement solution.

On the testing animals, on the 27" date of test substance treatment, 0.2ml of
the working SRBC cell suspension was injected into each dnimal to raise antibody.
On the day after the last test substance administration, blood was collected from
the .eye canthus and left at room temperature for one hour for serum exudation.
35  After centrifugation at 200g for 10 rmnutes the collected serum was diluted by 500
times with normal saline.

To 1ml] diluted mouse serum of each mouse, 0.5ml SRBC suspension was

added. Ice cold. Then lml working complement solution was added and

. incubated at 37°C water bath for 10 minutes. Reactions were terminated by ice

40 cold. Samples were then centrifuged at 200g for 10 mmutes to obtain the
supernatant.

To 1ml of this supernatant, 3ml Drabkin solution was added and left at
room temperature for 10 minutes. ODsagnm Was obtained.
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with 10%fetal bovine serum 370/ 5%02 for 72 hrs, then washed 3-4 tines
with Hank's solution, and adjusted to I x 105 cells per litre. 0.1m of the
cell suspension was inplanted into the abdom nal cavity of several healthy
DBA mce for 6-8 30 days. The mice were then killed by cervical vertebra

di sl ocation and their ascitic fluid collected aseptically. The cell

concent ration of tgrcaklepsed ASCkiiied bilkhilPs 2SANEHBLSH s feitn %405 per i
with Hank' s S%r%@@?ﬁﬁ 0 QD] b SUSPRINLAN.YGS, 14 BRLARS golent o each

of the testi ngqﬁn ma agg € surviva ani mal s "recor ded.
Treatnent starte@ TRt AE™ esti hg animals as described in section Method 35
1. Mean survival dagmeBsisaidedi=NED;RY, siest KapplanroRieate OBLHAY xis00t he Survi val
option of the SPSS software- |f the animal survived |onger. than the
experiment;? e sdfigh VAl hampel ey ety 48e tpee i 8y gmecal
experiment. The suveiche dislo@ion wad osBIoMa tEREESY difngiet Ui S| owi ng
fornmul a: Survival bperdemed (Thepathelogicelelangrsyserefrecordedt ashthe gupbprs-ofirean 40
survi val days of cowlanoha gmgugefastasiydem were eouvtafl. days of control group 44 6.
The effect of IBI%%BQ des on the hunoral inmmunity of C57BU6 mice bearing-
transpl ant ed mel anoma, -and that on the netastatic potential of the

i nocul at edOnellanonfihe effés of pevBUR thece]luler Bhageekssiobid BAI®dy mied gith 18- 22¢,
wer e random zed i nirshsplagtet Sgie sacamppMeyad phosphanii de. group, rm FN-y
group, rhlL-2 group, sal.i.ne rqup,.20 aninal s per .grou ck Bib
nouse nel anoma cel E@I%&a in’lbfﬁl?é? @?P%’tﬁﬁéﬁ%ﬁfg‘%ﬁﬁgﬁwg‘iﬁ Ogﬁpﬁrﬁﬁent ed with
10% fetal bovi ne serum 37C/BeeMh figpsrientediys splqeMawashed  3-4 times with
Hank's sol uti on.Grbhe cell concesger ati on was Hdj ust ed tRhapooytob@ndigr M with
Hank' s sol ution @pgod. 1m of tmg;q(%ll suspengg on was Ignmapied~via the tail

vein into the t ! ‘mce to ate the mel anongshgakikhg ani mal nodel
%%36% t est sugg’( ce starte(?f?s descri?%ﬁ%i a*ﬁecti on Met hod
f

[7,8]. Treatnent g_}é ($
1. 15 6.1 The ef of pepti t he hunoral i mmunit 7BL/ 6 m ce
bearing transpl B16 el aﬂw%‘fﬁé](gl91 Sheepi(fed bl ooc?'%gétl 103%_)SRBC) wer e
prepared by col Te@ting bl ood fP3MIVAE cervithl vein &PHdf into a sterile
flask with gl asdF¥eads. The fladR’TWdg shakenlFor 20 3.4%tAdles and the bl ood
then m xed wt hCAclephes sol ut i20mgllg) ucose 2.106g, Nad 53248.47Na | enpnade
0.8g, adjust toph&idk with distilled water) and stored at 4C. |Imediately
before use, sanghis were centrg4mged at -130gi9 5 m nut exzgip.gsol | ect the

SRBC. The cerls*\g\egogllp\égﬁ gﬁaﬁ%’)})%@?s Dy T e-sSuspension and centrifugation in

normal saline. Then e %e I s collected by centrifugation at 180g
for 10 25 T nut es °§ﬁ‘§a“r“é&‘s°uf§“§§§3e§£9-¥¥’asa| ine to make the final working SRBC

suspensi on, 2% (\VWMPOOICamrefeiley wad Spe/kgdrve and - MYt g Srokedrumed of fresh
Cavy serum i nf-éng/kaidayvorignieuekin p¢ Rblgdopackesd tBRBERZOANES!S iedexgbaiby shaked
for 30 mi nut exdatitically significant difference from the saline group.

2. The effect of peptide on the growth rate of transplanted S sarcoma in
20 BALB/c mice (Method 2.2) :
Table IV.2.  The effect of peptide on transplanted S180 tumor growth
Group Dose N Tumor weight(g) Tumor
inhibition
, _ index (%)
CMS010 500pg/kg 20 0.67+0.35* 48.4
CMS034 0.5pg/kg 20 0.83+0.48* 35.9
CMS035 S5pg/kg 20 0.71£0.37* 44.6
IL-2 3x10°TU/kg 20 0.69+0.37* 46.2
TFN-y 3x10°IU/kg 18 0.96+0.45 25.3
cyclo-phos 20mg/kg 20 0.68+0.32* 47.3
phamide '
Saline - 0.5ml 20 1.29+0.50

* comparing to saline group, P<0.05
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4C. The SRBC was renoved by centrifugation at 200g for 10 m nutes. 10 30
vol unmes of nornmal saline were added to obtain the working conpl enent
solution. On the testing aninmals, on the 27 h date of test substance
treatnment, 0.2mL of the working SRBC cell suspension was injected into each
animal to raise antibody. On the day after the |ast test substance

adm ni stration, blood was collected fro theeecat ef t room
temperature for oreMS8iy 2F o P@@B&W&Mﬁ A 3 -orgislaxs g g@gﬂﬁ]t&f g{ ﬁ at
200g for 10 nivaistiewnd Ph@WF%@ﬁwtbeﬁﬂWtb\ﬁﬁﬂth@ﬁ antpd S5o SCYPHERVIRRt h
normel sal i nestatitically sighiif medllffnmsfefr@eﬂmﬁbﬁega@t%ﬁé)é) 0.5m SRBC
suspensi on was added. Ice cold. Then I working conpl enent sol uti on was
added and incubated at 37C water bath for 10 m nutes.. Reactions were

t er mi nat ed5 by3i ce A effdct of Peptideem theservivakiof B&dih/t mige dvitht ra2gplgntedr 10

m nutes to obtain dshigc ﬂsupepam@nhnerH@(MﬁhodB)t hi s super natant, 3nl Drabkin

sol uti on was adde ef t 0 ure f CDS4CDm was
obt ai ned. 45 Ref e?@ﬁg‘%\) Jﬁlﬁ]&é(g E]B ?“Wl‘ e’f)o [ﬁ'gh °suspensi on
with Drabkin solution to 4ﬁ‘ﬂ!ha‘FﬂH‘SIBF"é O Pﬂlutﬁiot?ﬂ’ Y%é?%i’te for 10 ninutes
before ODs4onmegs,taken. Hggggl ysis ingex = (&IHAA aef testpamhf

ref erence CDSgo"rr) p; 500 5 2 After the hum)ral rrﬁ.lynlty S ‘;L th gxm ce
were killed b : s Post nort-em-exat-nation of the

ani mal s was peICMﬁOﬁBd Th%@tghol ogl cZ(D char@é&lﬂ@*@ recor déd and t he

nunbers of | ung netastasis f wer t.ed. Res 10 1. The
ef fect of pepti Wﬁlthe cetHeligar phagg(gyt osiﬁzfj%g%ALB/c m gb W t h

transpl anted S1gg spuconsa (MEl t>d 2. 1)p0rabl e fova4hp 7¥RéE ef f egg 40f pepti de on
t he phagocytosis index of BALB/C mce with transpl aE‘t ed SI 8o sarcoma G oup

Dose N Phagocyt &M¥2¢ndex 5gBG01 509/ kY 20 et&d483+~ oveodd 59/ kg 19
6.670.43*" /kg 1 0. 44* ™. 4 CVB03 kkgs 20 65891. 02* [|L-2
3x1051 U kg 19 6@@10%8 gt\fyg’%%d o5l U}%<9 17 %2&&%%/71 Cycl ogghos 20rrg/ kg 19
5.922.47 pham @dIS8aRi ne 0(55111g/]dg9 5 3870 85 *4x8demparfng te633aline, P<0.05

15 A conpari ngnI]ts% rm FN—y I8 ’kg 18 13.62+0.5
mmIFN-y 3><105IU/kg 20 27.8+7.5 6.1
Cyclo-phos 20mg/kg 20 24.7%10.2
phamide
Saline 0.5ml 19 26.2+6.8
*: comparing to saline, P<0.05
10 ~: comparing to rmIFN-y, P<0.05

& : comparing to rhIL-2, P<0.05
$: comparing to cyclophosphamide, P<0.05

- CMS008 at Spg/kg/day, CMS011 at Spg/kg/day, CMS024 at SOug/kg/day,

15 CMS024 at 0.5pg/keg/day, and CMS032 at 0.5pg/kg/day were found to be able to

prolong the survival of BALB/c mice with transplanted Hy; ascitic fluid type liver

cancer, having statistically significant difference from the saline group (P<0.05). It

was also observed that in the group CMS024 0.5ug/kg/day, more than 30% (n=6) of

the mice could survive longer than 90 days (two months after the experiment ended).

20  Postmortum examination of the mice did not show sign of tumor establishment.

CMS024 at 0.5pg/kg/day therefore may interfere with the growth of the transplanted

Ha, by interfering with its establishment or inducing the complete healing of the
established cancer.
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CVB001 at 50g/ kg/ day and 5g/ kg/ day, and CMSO34 at 5g/ kg/day and 0. 5g/ kg/ day
were found to be able to increase the phagocytosis index, having
" statistically significant difference fromthe saline group. 2. The effect of
pepti de on the growh rate of transplanted Slso sarcoma in 20 BALB/c mce
(Method 2.2) Table 1V.2. The effect of peptide on transplanted 5180 tunor
gromh G oup Dose N Tunor weight(g) Tunor inhibition i1index (% CVS010
5009/ kg 20 0. 6%70. 35Fhesdiegt ommsaoe Sdymphopgtegraehmetionn §ALBIEOES: 599/ kg
20 0.710.37* 44.6 wilhtpngxansd aciig fad! opeoT samcerB,AMettmd-4/2)3x 1051 U kg 18
0.960.45 25.3  cycharphys, zommz@f&p@&oonaﬁr phoditc BaaThARgal | ne 0.5n] 20
1.290.50 * canpa 0 kg/ d
CMS034 at 0. 5pg/ day
reduce the grow e O—Sa

si gni fi cant d|ff€®ﬁ%&@ fron1the sakﬂﬁeyﬁgoup (?0< 0. Oéyw

, 23*

The ef fect of

with tganspl

aBCItIC fluid

Cype Liver caner CHo9dnethod 3) Tall- B

type liver caner 3. The effec?nggpeptlde on the

survival index o€EMBARB/ c mice W tho4y planteﬁ asci tli4sx0ligtd type liver
cancer H22 G oup N Survival days SurV|vaI ndex ( (08 59/ kg 20
50. 720. 9*& 67. 8 C&ﬁ@%ﬁl 5pg/ kg 20 368482 2+ & 6 6%%832 sg/ kg 20

36.312. 7*&$ 38. 4CM@W§924 Spg/ kg 19 4. 6* 55@8 CVBG240Q059/ kg 19
46.414.5*"&$ 76.9 CMS032 0.5pg/ kg 20 42 812.2%7&$ 63.3 rhlL-2 3x1051U kg

18 13.60.5 rn1FhQ¥ﬁ§&i051Lykg 20 21NB%A&'6 1 Bcl o- pAd9ERAAY/ kg 20 24.710.2

Egﬁg;??ngsﬁgiP§1€M§6g5é202852+6 8 5kg& onparlnﬂ)to saﬁu%QOIgﬁﬂ 05 10 ~ :
thiL-2 3x10°TU/kg 19 1.46+0.21*
rmIFN-y 3x10°TU/kg 18 1.27+0.14
Cyclo-phosphamide 20mg/kg 19 1.01+£0.23*
Saline 0.5ml 1.25+0.07

*

: comparing to saline, P<0.05

5 $ : comparing to cyclophosphamide, P<0.05
CMSO010 at 500pg/kg/day, CMSO19 at 0.5pug/kg/day, CMS024 at
0.5ng/kg/day and Spg/kg/day, and CMS035 at 0.5pg/kg/day and Spg/kg/day were
found to be able to increase the stimulation index of T-lymphocyte, having
10  statistically significant difference from the saline group (P<0.05).

The effect of peptide on the NK cell activity in BALB/c mice with
transplanted ascitic fluid type liver cancer Hy, (Method 4.3)
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& conparing to rhlL-2, P<0.05 $ : conparing to cycl ophosphani de, P<0.05
Cvs008 at 5g/ kg/day, CvsA | at 5g/kg/day, CvsS024 at 509/ kg/day, 15 CVS024
at 0.5g/kg/day, and CvMs@32 at 0.5g/kg/day were found to be able to prolong
the survival of BALB/c mice with transplanted H22 ascitic fluid type liver
cancer, having statistically significant difference fromthe saline group
(P<0.05). It was al so observed that in the group CMsS024 0. 5gg/ kg/ day, nore
than 30% (n=6) of the mce could survive |onger than 90 days (two nonths
after the experinment ended). 20 Postnortum exam nation of the mce did not

show sign of tunor Tede Bbbi shhertiect cEnppe oathNEsgllieyrotrage aainemdee may

interfere w tﬁm—mrhﬁhmmd—mﬂmmmﬁh its
est abl i shment orCioRRluci ng t he Bo¥pl et e heal i Ng of t heVEasiands€d) cancer .

47 4. The effect ptide onsyp Lygphocyte {4 ansfor ngtd,qn skis BALB/C nice
wi th transpl ant eC gg@?ti c fl ui%P-Bfl%é liver cg{lcer Hzgﬁ(gNEt'hod 4.2) Table TVA

The effect of pevbdet on T | ynphogks e transf df mation 40G:*daﬁ*’bose N

Stinmul ation inde 01 0 500pg/ kg 20 1.450.21*5 9 s Xg/ kg 19
1.500. 19*5 CVSG2ASH g/ kg 19 g?‘ﬂ%’@% 19*5 C 24 5%&1%91 45021*5 CMs034
0.5g9/ kg 20 1.37@:M05m CVB035 %?ﬁ%g/ kg 20 1.4®0. 13*s 340¥p035~5g/ kg 20
1.460.16*5 rhlL-2 3xI GB1U kg .460.21* rrnl NNy 3x1051LJ/kg 18 1.270.14
Cycl o- phospham dM8Wiy/ kg 19 150peGke23* Sal i He 0. 5ml 436*+13.950707 conpari ng
to saline, P<O. : conparing to cycl ophgspham d P CNMS010 at
50099/ kg/ day, Clc\ég%%@at 0. 5¢g/ kéj’/ §y CVvs024 %f 0. 59%1%96/@323 and 5pg/ kg/ day,
and CMVB035 at 0.8g§0ig/ day andsOpg/dsg/ day wer &9 found a1@+be7aBfe to increase
the stimulation jndex of T-Iynphocyte, havin 10 statisticalsky significant
di fference fromdl\zgo%“al i ne gr g@‘@<0. 05). 520 The ef %éc”fkﬁjég pepti de on the
NK cel | activityrin BALB/ c m cg ke transpjanted asgighgof luid type |iver

cancer H22 (Method 4.3) 48 Table |V.5. The effect of peptide on the NK cell
cytotoxic acti vilF§-yi ndex G odx1036&eN NY, abtivity P2AJef% CMBO03 500g/ kg

17 37.914.5*~S %Hﬂio@ Spg/ kgzo%,]?g/kééO. 719. 7*519 16,5472
Phamide ' : ’ :
Saline . 0.5ml 20 : 24.0+£8.2

*: as compared with saline, P<0.05.
~: as compared with IFN-y, P<0.05.
5 & : as compared with IL-2, P<0.05.
$: as compared with cyclophosphamide, P<0.05

CMSO003 at 500pg/kg/day, CMS014 at 0.5pg/kg/day, CMS024 at 0.5pg/kg/day,
Spg/kg/day, and 50pg/kg/day, and CMS034 at SOpg/kg/day were found to be able

10 to mcrease the NK cell cytotoxic activity in the testing animal model, having
statistically significant difference from the saline group (P<0.05).
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CVs024 0. 5pg/ kg 18 39.318.7*s CMS024 5p.g/ kg 20 34.9--1-12.1 *As CMS024
50p. g/ kg 20 43.613.9*"S" CMB032 5g/ kg 20 52.612.5*SS’ (CMS032 50g/ kg 19
41.018. 7*A" Cws034 509/ kg 20 57.317.9*"5" |1L-2 3xI 6l U kg 19 26.09.0

| FN-y 3x1 051U kg 18 20.93.3 Cycl o-phos 20ng/ kg 19 16.57.2* Phani de Saline
0.5nmlL 20 24.08.2 as conpared with saline, P<0.05. ® as conpared with |FNvy,
P<0.05. 5 & as conpared with IL-2, P<0.05. S as conpared with

cycl ophospham de, P<0.05 CMS003 at 500pg/ kg/ day, CMs014 at O0.5g/kg/ day,
CMB024 at 0. 50 kg/ day efre@Qk bt daYn 1RNAD0S Of KB/daM;ccanth CYERRMeaL 500/ kg/ day
were found to be ablg. ;aO(Mé?hd'dr‘g?rease the NK cell cytotoxic activity in the
testing ani mal nod ,%w ng sg&t%s}é%gaéﬁlfg/ tgi (F:Jni i c.agt %I fference fromthe
saline group (P<0.d8Ye1¥§ 6 Thneftest plareptidsondls sumyvaljnde o teipe pymalsor DBAI 2
mce with transpLanted CI2I I'eukem a (VEThod. 5). bre TV. 6, The erfect

of pepti de on the&}%‘Pvi val iﬁ?ﬁ’é?{ of testilﬁg ani%r'n’é%]?!l dup Do§‘é“’N%§urvi val
days Survival index (% CMS019 0.5g/kg 20 21.15.8* 26.8 cM3995() 5.t g/ kg
20 29. 315.4* 76. 2 3x1 g 20 32,013. % : | FN-y 051 U kg 20
15.612. 2 Cycl ophé(;gdsl%sr’rg/ kg g?“g/ﬂé%. 3* %2 2 gﬁéa%g'cﬁ Sal i ne %6(%m 21 16.65.6
5 conparing to s@MsSAd5 gr oup0.99g0ke05 CVBRL9 at 20.35pHAKg/ day anal CMS035 at

0. 59/ kg/ day were_ found to b Le to pr,al ong vival o Al 2 mce

wi th transpl ant g%” 1210 | eugéﬁﬁ,}/ﬁghavi r?@ st aé?g)?ili'glil y Si gn%" cant

di fference frompee, sal i ne grogtpuAkp<0.03p. 10 18.6:3he effect of peptide on
the hunoral immunity of C57BI/6 mce with transplanted B16 nel anoma (Met hod
6.1) Table IV.7.Coephesf ect 20mefsept i de @A t he 2ASWBLYsi s i nde¥*df C57BL/6

m ce with transpihamided B16 mel anoma Group Dose N Henol ysi s i ndex

Saline 0.5ml 21 16.6£5.6

5 *: comparing to saline group, P<0.05

CMSO019 at 0.5pg/kg/day and CMSO035 at 0.5ug/kg/day were found to be
able to prolong the survival of DBA/2 mice with transplanted 11210 leukemia,
having statistically significant difference from the saline group (P<0.05).

10 7. The effect of peptide on the humoral immunity of Cs;BL/6 mice with
transplanted B¢ melanoma (Method 6.1)

Table IV.7.  The effect of peptide on the hemolysis index of C57BL/6

mice with transplanted B16 melanoma-

Group ' Dose N Hemolysis index
CMS001 0.5pg/kg. 20 51.0£16.2*
CMS001 Sug/kg - 20 41.3+17.7%
CMS001 50pg/kg ” 19 45.0431.9%
CMS001 500pg/ke 20 36.0410.2%°
CMS003 0.5pg/kg 20 61.6+26.9%°
CMS003 | Sugkg 20 37.2+15.9%°
CMS003 SOpg/ke 20 38.7+13.5%°
CMS003 500ng/kg 20 35.9+13.0%°
CMS008 0.5ug/ke 19 42.7+18.4%°
CMS008 Sug/ke 20 38.9+12.0%°
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*  CMB0O1 0.5g/kg. 20 51.016.2 CMS001 5pg/ kg 20 41.317.7*$ CMS001 50.i g/ kg
19 45.031.9*5 CMs001 5009/ kg 20 36.010.2*$% CWVS003 0.5g/ kg 20 61.626.9*3
CMB003 5g/ kg 20 37.215.9*$ CMS003 50pg/ kg 20 38.713.5*$ CMS003 500.i g/ kg
20 35.913.0*5 Cws008 0.5g/kg 19 42.718.4*$ CMS008 5.ig/kg 20 38.912.0*$
50 CVBOD8 50pg/ kg 20 37.116.7* CVB008 500pg/ kg 20 50.117.8*s CMSOLO
0.5pg/ kg 18 34.910.5*s CMS010 5g/kg 20 51.014.6*5 CVB010 50pa/ kg 20
39.6}7.7*5 CMBOCOISEOOpg/ kg 20 5BQykd 6. 7*5 ONBO | 0. Bpig/lkg*20 32. Of 14. 7*
CMBO | 500pg/ kg 20 34,419.4* CMB016 500g/ kg 20 43.329.9* CMB019 0.5pg/ kg
20 42.012.0*5 CWBBPO85pg/ kg 20088/ 5. 1*s  @UB019 S5GFIRG 20 28. 37. 6*
Cvs024 0. 5pg/ kg 010. 7*' 24 5pg/ kg 0 42 gs CMS024 5opg/ kg
20 27.89. 1* gg”f{&@%pg/ kg 189\/5 $10. 0* 034 02535[‘ §g5 18 50.818. 4*5
CMS034 5pg/ kg 19cHB3004.1. 7*b 50pg/ kg 20 30.210. 09;14 6€EVB035 5pg/ kg 20
38.921.2*$ CMS035 50pg/ kg 20 44 722.7*s OMB035 500pg/ kg 19 40.525. 8*

rhi L-2 3x1051 U kgMb91@9324, 7* SO;IQ/IFQ\I-y 3x105R0 kg 1896875t7. 4* Cycl o- phos

20mg/ kg 19 20.7 ham_de Sal ine 0.5m 20_19.09.1 *: aring to
sal i ne, P<0.05 A8M%Qb(£pa“ ng to H%I“Tgl\l-y, P<0285 50121675

CMSOo11 0.5ug/ke 20 32.0£14.7*
CMS011 500pg/kg 20 34.4+19.4*
CMS016 500pg/ke 20 43.3429.9*
CMS019 0.5ug/kg 20 42.0+£12.0%
CMS019 Sug/ke 20 35.4%15.1%°
CMS019 50pg/kg 20 28.3+7.6*
CMS024  0.5pgke 20- 43.0+10.7*
CMS024 Spgikg 20 42.2%11.8*°
CMS024 50ug/kg 20 27.849.1%
CMS024 500pg/kg 18 30.110.0*
CMS034 0.5pg/ke 18 50.8+18.4%°
CMS034 Spg/ke 19 43.011.7*°
CMS034 50ug/kg 20 30.2410.9*
CMS035 Sug/kg 20 38.9421.2*+°
CMS035 50pg/ke 20 44.7£22.7%°
CMS035 S00pgke 19 40.5+25.8*
rhiL-2 3x10°TU/kg 19 49.3+24.7*
rmIFN-y 3x10°TU/kg 19 60.5+17.4*
Cyclo-phos 20mg/kg 19 20.7£19.1
phamide

Saline 0.5ml 20 19.049.1

*: comparing to saline, P<0.05

~: companng to rmIFN-y, P<0.05

& : comparing to thIL-2, P<0.05 _
$: companng to cyclophosphamide, P<0.05
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& conparing to rhlL-2, P<0.05 $ : conparing to cycl ophosphani de, P<0.05
5.1 Cvs01l, CMS003, CMs008, CMSOLO, CwsOLll, CMS016, Cwvs019, Cwms024, CMS034,
and CVS035 were found to be able to enhance the hunoral response (increase
in hemolysis index) of C57BU6 mice with transplanted B16 nel anoma at
dosages as shown on Tabl e IV 7, haV| ng statistically significant

differencefromt fe p onthe
survival of ;@ﬁgé‘t %%%}13% Sﬁ@& I §(ﬁ0 ggﬁg MS%E §dg§

Post nort um ex ?tw Cﬁl@dé egp © “é‘?f&]e
treatnent 10 TERPEDSS %%éwraﬁ?ng YR 18fexe )8 gicegTih Ei§oci in
the |ung of nite@danomacait dasaggst4s EYROCN E‘fﬂ k@?"@}%/ StaBﬁICRBY (%B}‘“ Kéﬁ‘d

509/ kg/ day, arffaowee fiom the S@gﬁl@gﬂﬂé%%ﬁ@ 500.t g/ kg/ day. Conclusion 15 In
conpliance with the Preclinical New Drug Research CGuidelines issued by
Branch of Drug Adm nistration, Departnent of Health, PR China in 1993, the
effects of pepti deTbﬂeﬁ!:QtefmmildetOnah%phaiﬁmlle ipoowtated Bed belammmaselldined. |t
was concl uded thaQﬁl/&NB@IMe&ﬁWEOZM and CIVBOSS at suitabl e dosage could

S|gn|f|cantly 2t0|nh|b|t the d veo tﬂ d818ﬁ arcorraln
ni ce; @I\%ﬁ%’ﬂla&fm a{llg}:?ls 1%?{% Bhik E:a C‘? 83 ocyt otic
i mune actl Vi degc’tcfﬁ‘o‘m%’é( St‘%ﬁ FY&AREE° ? ‘§5m§ PEIHeDe CVBOL1,
CMS024, and Clrswsdwith Cé\é$qo§ﬁlt85ﬂé@<§@éy’ ﬂ%daﬁ’r@ldosﬁt}g/ﬂcﬂ/é]%@@l%wléf i ce
transpl ant ed w $ip/kggddaytand 500ug/ke/daype |'i ver cancer 25 1122; 4. CMSOLO,
Cvs019, Cwvs024, CMS034, and CVs035 at suitabl e dosage coul d enhance T

| ynphocyte transformation in mce transplanted with ascitic fluid type

i ver cancer dag¢lubon CMS003, CIV5014 Cvs024, Cvs032, and CIV5034 at suitable

dosage 3Q.could i clease t he. C G XKC. agtlivi Q
transpl anﬁed i cosn lanc 1th lgrech yatl(?\}egv b ﬁ] ﬁ)(%ué and CVB035
at suitable d gf ge %#\Sm 3 ER"\/”I“%F ca ?l?laaggg té}? wi th
L1210 | eukem &€ Oélnﬂncél\)éﬁ mgfp @t}? é‘mcér 8 a@%s &gie MEit the
devel opnent 0F0“°§§le’{1f=}§hspl anted B 16 nel anoma in nice; 8. CIVSOOI, CMS003,

CM5008, CVBO1Q, OMBIASh10,QvB(be4, &MBOLRS035 GVERR4ble GYRESbourng at

sui tabl e ggsage comltew@e@a%pﬁleﬁ of RUEBIBHd STUBROFATPARRE O m ce

transpl anted with B16 nel anona. 40 Di scussion
2. CMS001 and CMS034 at suitable dosage cou]d enhance the phagocytotic

mmmune activities of mice transplanted with S, sarcoma;

3. CMS008, CMSO011, CMS024, and CMS032 at suitable dosage could
prolong the survival of mice transplanted with ascitic fluid type liver cancer
25 H22, 4

4. CMS010, CMS019, CMS024, CMS034, and CMS035 at suitable dosage o
could enhance T lymphocyie transformation in mice transplanted with -
ascitic fluid type liver cancer H22;

5. CMS003, CMS014, CMS024, CMS032, and CMS034 at suitable dosage
30 could increase the NK cell cytotoxic activity of mice transplanted with
ascitic fluid type liver cancer H22;

6. CMS019 and CMSO035 at suitable dosage could prblong the survival of
mice transplanted with 11210 leukemia;

7. CMS008 and CMS016 at suitable dosage could inhibit the development of
35 transplanted B16 melanoma in mice;

8. CMSOOI, CMS003, CMS008, CMS010, CMSO011, CMS016, CMSO019,
CMS024, CMS034, and CMS035 at suitable dosage could enhance the
humoral immune response of mice transplanted with B16 melanoma.

40 Discussion
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CvsOO, Cvs003, Cvs008, CwsO10, CwvsO11l, Cvs014, Cwvs016, Cwvs019, CMVs024,
Cvs032, CMs034, CVB035 maybe useful as apart, or on its own, in cancer
managenent in human. For exanple, CVSOO, CMs003, CMs008, CvsO 0, CwVs011,
CMs014, Cwvs016, CMS019, Cws024, Cwvs032, 5 CMS034, and CMS035 may be used to
increase the immunity of cancer patients. CvsS008, CMs010, Cwvs016, CwVS034,
and CVB035 nmaybe used to interfer wwth the growh of cancer cells in -
patients. CVS008, CMERO01, GONEWBY CMNEREIE2 L MSENS0RS0bh dCHMBdB5CAEP1be used to
prol ong t he IleI\éS(E)@p@MS@MyCMSO%MOMpQMS@M siay bhesgfelasiages, oreyn ke used on
its own, in cowhjratiaos ohnigamentr imdnenah0 [Feptdxdmple, CCMISAOGoBMIVEBj on wit h
ot her phar macem$eal SMB01Do0aNISSUpPIgeN, CMS0E, OMSEIS, CdMB(Re, CdISO3aNCcer
management 5 Taipigo34Vas EOR0BSasyEHNRed to/Bicfate GanariinVof eader plichtkD No.
CMS001 1 CVBQQZshE CAAGRY S (dVEMSh34, afdNEMik035 B8y bEMRRA1S inferféeMB16 9
CvB019 11 ~ CMgR2 Jv@ (d82:% ; in 54 %ﬂws@ﬁ@ﬁsoﬁ ci«?so??f engnee | -

Princi pl es of Gl %Sﬁ r@g){f{g %1"% %é’g‘ﬁnc &uﬁnlcgrwo[)r ugs,

Chi na. 1993 n ég o
P | 8 t.wn S, of edhepndes TE%@ d % : de s
Phar macol AL Bipaen, i é%hef PB?E““G 5 0 0 R ERB RS i ng

| c
House. 1998, f a}CTg‘ rc@fﬁ TANSGIHy| i an Bi an, Xi u Chen. Methodol ogy of
phar macol ogi cal experinment. People's Health Publ i shi ng House. 1991,

1221-1234 5. Ifggg b Snvelbt £l Research of New Drugs, People's
Republic of ICE\:[Q %ﬁidgégﬁéflm m’é Ji nsheng He, Ruizhu Li. Tinagyi Zong.

The .study on MTT reductcos Jggé hod of testing NK cgk®maid.vity. China
| mmunol ogy Journal. 1996MmJdoR) - 356- 358 | 7. Yaoqi n Yang, Huchuan Yang,
Hui hong Tao, of —Tween- 80 o, the antitumnor of
hyper t henni a- :xpt:l —rent @MS\U‘(_)%U' es—of —58 » 3

CMS010 - 4

CMSO011 30

CMS014 _ 7

CMS016 ' 9

CMS019 ‘ 11

CMS024 16

CMS032 22

CMS034 24

CMS035 . . 25
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(second edition). Jﬁﬁ?% G bOGRIEELATLI HRUSEL PO B Bt EPFECT
aﬁoma celFS su se% em 1 aﬁ' déc%a% uI ar
A ol ﬁgwameﬁcﬂi Tk e e l}an, e ar

5 weeks, wi_th or

3001 t g/ kg/ day) . Raf‘%‘f

negati ve control fer 5 weeks of treat ment, injection was stopped and the
sanme di et was grai ntﬁameWar@rwa@hheﬁecmltarpeﬁm\eﬁekﬁeth&pdyem ‘ghHedlat a was
col lected at once pgpliseRkIdURL.abYRlI482-48ehavi our of the rats was al so
observed. Rats receiving peptide CVS015 were found to have statistically

si gni ficant | dfer 3%ﬁﬂgfﬁln|¥%r Eanser phrpUEdlaENiapfh cheBRineEPY-dtieRdly t he
course of lfeptide n:reémllrmm%r&mhﬂnmﬁom Hee0648ed body vvel ght gradual |y

reduced after .ceas K HER a  CVB015
at suitable do(siag IYp(;% te{@hf{éﬁ%dﬁns‘ﬁi ECOI(}'gE I%ﬁgm §én gS% oprre i nduced
by over - feedi ng. Ngfen %ﬁg g Urats, weighing 14510g, were
supplied by the Center of Experinental Anl mal of Guangzhou Uni versity of
Tradi tional nes certificate No.: 2000A019).

Pepti des wer Svcust iﬂﬁoﬁfﬁlﬂ?ﬁcwﬁﬂwl.“% acids origin) by Arerican
Pepti de Caspany, Inc., USA, and were diluted to 1O sg/m in normal saline.

The high and norma trition Ilance with the
gui del i ne for ble%] yc%’i‘fs ?”&ee F@"% H}Qﬁ%?ﬁ'q tgﬁ %&%gﬁgﬁm sWEH By spa
(State Drug AdDRF sSETP‘é'E%HB‘PBS PepRAcIRFaRcTH|(in %“WB %Yh Pfatog Per e
randoni zed i neBliRaRedigkEh F‘ﬂﬁﬁtmleﬁlﬁ’éll"{qr?/éseé@ﬁfl?%ﬂt”e serrol.n Adist ¥ veekshit r ol
groups. 10 raftsatmept, griesiion Was stopasr eandrifle amy dic s anairiganed éRTpéquth%!nt gr oup
of rats wa8 fdueredverks h Bedh wrighti datorvadi eqlletted 8 orask gerniwepk iBferal.t aneous
i nt ranuscul ar Behgvamt iof theofat398g) Aleg)/otseyvade pRatel esceymeepgpiide S040wRESI ti Ve
control " groupfovadeas hed: sthtstisaiyesipmfjbant lnwer thody wetight iiemtase bempdred wathi ne
i njection, whtomrohelgahg viee cantea of peptalapreatrsapd tThipmeond of uecesst (Hody
est abl i shment wefght grh@sillly yedekhfier cenigiRdCHSO Mhtreatimentl tli Brodilededand pl acebo
sal i ne i npgct CHMB01Af 4t eduithble dosage level can reversibly control obesity development

induced by over-feeding.

Materials

Sprague-Dawley (SD) rats, weighing 145£10g, were supplied by the
Center of Experimental Animal of Guangzhou University of Traditional Chinese
30 Medicine, PR China (certificate No.: 2000A019). Peptides were custom
synthesized (of L-amino acids origin) by American Peptide Company, Inc., USA,
and were diluted to 10pg/ml in normal saline. The high and normal nutrition diets
were prepared in compliance with the guideline for pre-clinical research of anti-
obesity drug, issued by SDA (State Drug Administration), PR China .

35  Methods

Healthy rats were randomized into the experiment, positive control, and
negative control groups. 10 rats per group, half male and half female. The
experiment group of rats was feeded with high nuinition diet for 5 weeks with
simultaneous intramuscular injection of 300pg/kg/day peptide, once per day.

40  Positive control group received the same high nutrition diet but placebo saline
injection, while negative control group, used to proof successful establishment of
obesity model, received normal nutrition diet and placebo saline injection. After 5
weeks treatment, injection was stopped and the same diet was maintained for
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In comparison with positive control group: ~ p<0.05

At the dose of 300 pg/kg/day, CMS015 was found to be able to limit the
weight gain of obesity rats induced by over-feeding, having statistically significant
difference from the control group (p<0.05). The difference of the treatment and
control groups increased with the length of treatment. Upon termination of peptide
CMSO015 treatment in the treatment group, the difference of the treatment and
control groups gradually reduced and became statistically insignificant after three
weeks, showing that the effect of the peptide on SD rat body weight is reversible.

During the whole course of the experiment, it was observed that the
appetite and activity of all groups of rats remained normal.

Discussion
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via other alternative routes. The peptides nmay be adm nistered via
~intravenous 10 injection, intramuscular injection, intraperitoneal

i njection, subcutaneous injection, and subcutaneous inplantation, with or
wi thout delivery facilitating device such as |iposonme, sustain rel ease
protection etc. The peptide may al so be adm nistered in any formof oral

adm nistration |ike tabl et caps spensi sol utjon etc, usual
form wi t hout nodi fﬁkéﬁ icgACRged; g@\aﬁ(ﬂé g%lé%‘tq%g‘? BOSAGF iﬁvgl Bt ]V%{]H%%t gastro
15 enteric protégerBent ofpeespyndverd Wegyor-iredingr The peplisteirety Bh YIRSt m of
topic appli caist & donkd afiokesienilhe prriider mgyibearsed of ith 0B, W PRBIAALORANs der mal
facilitating déwpce mee pestidashet Bneongdfingiondeith othes pharmagoutisels #5 Pedhosone
prot ect ed f50rmlpﬂlbmentpmtodaécmge&tshrsxb)emambempmet ed into its genetic _
sequence and cloned into an expression system on its own or in conbination
W th other peptide sequences, to 20 generate a resulting peptide nolecule to
make use of the acthh et preszht sthéy, péypinisietias by dresmnisbear infectibn svas étedf , Wit h
or w thout purbut itadésemodéxdiiie thepessiblengfeptinesieos thabbmidd. iR adeipistedas
Effective for gbegmet Mitdhive a86tesSEDhE Pephiles ndySiHl BdrflinistéredefacineBemsud .  SDA,
PR Chi na. 1bhe jguéiial m&@mtl%lapﬁxﬁe&lbh Nh&RertReA R A sRWMalEHGSnjectib8O3 It i
under stood thafg 'sﬁbcm%ﬁe Eﬁﬁﬂa@ £ wh o@%h@ﬁ*@eﬁb&?%mﬁﬁhﬂ@d%edﬁcﬁ & the
amino or car b‘?@ﬁ eL0 A ré? oL Pﬁ;t&ﬁ@ﬂ’&cd' ﬁfhﬂ 51'5&'% ARinfgth ey met hod
of 30 pract] gfo?ﬁ sl B qé’ LS50 @auf?s%&mn%m no aci ds

. may be added to th 1.0).ogl
funct i on e gf%%ﬁ Oé’%na Hr S i ogem Ly e 2ne
still mai r}éal ﬁn féplr?f ][OInDn § Pepfle § Tﬂglg df‘ea“dl onpe(f tolpgsd to as
variants of tﬁ‘Bp é"é EpPingRent AgTERrEgl FiFaVih or grho g% Hngs may be

del et ed from tdRY bgé’ﬁtaﬁd@%“ HBB?W%ﬁF’f‘BESPlVﬁ & s 3&95?}%%‘&? OéleUT}iety | t
may further b@eRiSsBY alspobe iriprastedr Mo il BeRttio Serrs fryl slonei@ntetasd wi t hout
af f ecti ng t he ckpressingi wstems ométe PvR BN £9TBbIpaiEN Wik otleh pepidg sequepestetor ed to as
fragment s 20f ighreritngtresnitingaysplidtenolbenie tvempley wse ofdlrd achivity @f thefpeptde aspept i de
such as consedesfibedkinrtEp repogeith oowitimwe pemfiqatomof tie fesnitanggeptale. wi t hi n t he
same functional class may be used to practise another aspect of the present

40 i nvention. epti V|ng non- pol ar or hydrophobi c side
chains may bf@‘émd?“‘o}gfgﬁg& °f§? &"¥ne side group for another without

reducing bidrogrear ack Il 7S a ruaruynerexanpt EQll-brﬁgr/spacer hay be
retaining it i e : e i s study

These are al so consi dered varl ants of the peptides. A peptide anal ogue as
used her ehg, R@%}éﬁﬂ&s pepti des that have am no acid nolecules which mmc
the structure o e natural amno acid e.g. an analog wth a different

backbone struét ur eSDér PB- @hinat olhecguidedinb don pigtdlipiral Agsearch (of triser d®gexanpl e,
al t hough the am nol®8i ds used for synthesizing the peptides are in their L

It 1s understood that it may be possible to add additional amino acids to the

amino or carboxyl termini of the aboye disclosed peptides as another method of -
30  practising the present invention. For example, one or two amino acids may be
added to the disclosed peptide without affecting its biological function. It may also
be possible to add three or four amino acids and still maintain the function of the
peptides. These are all referred to as variants of the same peptide. Alternatively,
one or two amino acids may be deleted from the peptide without affecting its
35  biological activity. It may further be possible for three or four amino acids to be
deleted without affecting the biological function of the peptides. These are
referred to as fragments of the instant peptide. Furthermore, derivatives of the
peptide such as conservative replacement of one amino acid for another within the
same functional class may be used to practise another aspect of the present
40  invention. For example, peptides having non-polar or hydrophobic side chains
may be possible to substitute one side group for another without reducing
blological activity. As a further example, linker/spacer may be inserted into the
peptide to form variants, but the vanants still retaining its active moiety as the
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optical isomeric form peptides with one or nore of the amno acids in the
. sequence substituted with the D-form may have sim |l ar biological activities.
The term"functional derivative" as used in the clainms is neant to include
fragnents, variants, anal ogues or chem cal derivatives of the peptide. 10
As used herein, the term"hybrid peptide" is used to refer to peptides that
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of delivery known by one in the art. The formulation may also be orally taken, and
may contain carriers that can be used to prevent_gastric digestion of the peptide
after oral intake or any other carriers known in the art (for transdermal such as
liposome). -

40 The pharmaceutical formulation may include any of the known
pharmaceutical carriers. Examples of suitable carriers include any of the standard
pharmaceutically accepted carrier known to those skilled in the art. These include
but are not limited to, physiological saline solution, water, emulsions including oil
and water mixtures or triglyceride emulsions, and other types of agents, fillers,

45  coated tablets and capsules. The appropriate carrier may be selected based on the
mode of admuinistration of the pharmaceutical composition.
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57 The peptides may be administered via intravenous injection, intranuscul ar
i njection, intraperitoneal injection, subcutaneous injection, and

subcut aneous inplantation. The peptide nmay al so be administered in any form
of oral admnistration |ike tablet, capsule, suspension, solution etc, in
the usual form5 without nodification-or in slowrelease form or with or

wi t hout gastro- enter| c rotectl on, Theeﬁéptl de may furt.her. be ap ‘E)I ied in
any form of topic apjsincendssaray g 3migstst 2y oQHs m@féflo%tlﬁ WHsHUBY Wi t hout
transder mal f a@ieciqmht lnﬁapfdé‘?ﬂeé]e Injqgien, Iaaéowsaw%ﬂﬁ% iad ﬁ‘?P@Fﬁfe@F%d into
its genetic segquantasioand Toe cpretids meay also @(Gﬁ@ﬁ%ﬁt@ﬁ spstwmforsh of t @rabwn or in
conbi nati on wi adminisinaonpléipet fatilet, seageide crspension,1plgteameetat & der es@l formy pept i de
nmol ecul e t & nakithaus enadifidatien acti vliotvyrelshse foemp eptviticorawithald gestibederin t hi s
report. The dqgsetectforcaTiie pefiti¢ ey fayhdodelapglied ihOmyporm lof tdydd ypplieatigt . A
preferred dos@ikesittrdeiy creah, RIGtPRIth kgwitand rBsRnpslcbalintihy dddee Ty per kg
for an injectienhd Ao %Qﬁht@irp&iétécﬁﬁﬂt@ﬂts £MBY 8Equeh&ie afd fcRGEd URodase can be
as |ow as ing ekpref8bn KStOMY Wil Er inToRBHaBRLWRE oMRE BeftfdetsBueRERt icdes may
operate t hiou nerﬁt%céeﬁegl.ﬁﬁ% filie Wolecule RS HGR. @seccﬁstﬁégﬁlvg? ofBleBeptide as

physi ol ogi cal J.esRONSE rnatively, one or nore of the peptides can just
be an initiator ?'% t\‘/bﬁ'oFe "cascade of reaction. For an oral intake, the

anount may be |ng Thbc@sp@rf edely pptide tgy thedingwei ifigt pernkg dogy efesghably 0.1 p. g
- 1 g per day peefeke ds3dys VnighOmamner lgy and mafk prefeabpr igerlakyd per kg for ah0Ny per
day. VI. GCene idjsafoamfoend aMpiniddtiof. Howeatme kfftaive dbitedany abrses nig t he

di scover edspeplet 48 RRAYURBEGRS sinde RAETRIABE &the RptiRT APy Sopbratd Bir6ughCi d
sequence that ode.f %ator\ﬁ]l()fm&ula@SE Qﬁgﬁded%? ndiifal NPS)sRiiSgicaR CHdpdRY. be

synt hesi zed chap.cal Ly BB Yhe! 15 Ai&dehGud LRJ m{lﬁher ad, gRofe! oned
into an expr e%ﬁéc% %F c%n 113 Far%xBfﬁE %e‘é@‘&ﬁrﬁ tﬂaeg“ éggpﬁ ﬁé ed into

t he human bod 150N uman cel | .

The term "genét}’ gywb"’thg&énmggé ‘Hg@H &fei %Reﬁg‘?yx r tsur?ggéve €1%n
vect ors. V8ct HUe Preeigbly 48 ntOp&RY %%r gene therapy i ncl udes,

adeno- associ atygd VigeHs Thédvhpvad M&hoBéf Trédimekt1998) . Jpn J Cancer Res 89,
76-80), LNSX vectors (MIler, A D. et _al. (1993) 30 Methqds Enzynol 217,
581-599) and |ent i ﬁeflwe(wbaﬁe&non Wﬁﬁlscg‘fer%qpepelﬂggﬂuew&mwE%r &y 8,
2261-2268). OQdSEBNIDSRPETIES aFigrseqrispes hat 98t fajeny of hefersatidseprlbe SPgRCyect or s
encodi ng t he agidsimad bpeprthenized rhemicaly Bad operdblyeligated t%@d)r%mof@r gadi sm whi ch
can repli @at e clomed indo anexpressiogatsriom Thee @ipraskion vedter ig ghenradminigersdnitni st er t he
pepti de wi t hodhe lyingpmi Hody anthe 3G dedt generthatagly fafekpressorom thhburhaadellh ToE t he host
organi sm For texafgeheic vdmreXxpness hanin indede tsesprypriosidr wmbier Vedorsnt 0 an

or gani sm whi clthat samb¢ ugedtfbogeaititerspy htleddsadtno-osgraated nirto(Mvlaureh M.teti S
desired to adnai.rfi®sBer JinheCopept RAER9, 16-88)) I SEMrotra@viiller, A Deete Fi €831 on

vect or praoucasgettidie Fhegholex 7p8q1t 5998 ahdleAtiiags i @oidalan OM ) engali9oDIHgani sm whi ch
does not have Geh@Théd $;and1-arsgyi nental effects on the health of the 40 host

organismto which tide is to be adm nistered. For exa t he
g _ b[’h B«Sncles f%r peptide del?verydmclude expression vectors encrg%mg the

desired peptide that can be transferred into an organism which can replicate in the
host organism to which it is desired to administer the peptide without significant

35  detrimental effects on the health of the host organism.- For example, the expression
vectors may be transferred into an organism which is not pathogenic to the host
organism to which it is desired to administer the peptide. In some embodiments
the expression vector produces the desired peptide in a bacterial or fungal
organism: which does not have significant detrimental effects on the health of the

40  host organism to which the peptide is to be administered. For example, the
expression vector encoding the desired peptide may be an expression vector which
produces the desired peptide in an organism such as lactic acid bacteria, E. coli, or
yeast. In one embodiment, the expression vector produces the desired peptide in a
microbe normally found in the mammalian gut or a microbe tolerated by the

45  mammalian digestive tract. Some of the microbial species in which the desired
peptide can be expressed include, but are not limited to, Lactobacillus species,
such as L. acidophilus, L. amylovorus, L. casei, L. crispatus, L. gallinarum, L.
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expression vector encoding the desired peptide nmay be an expression vector
whi ch produces the desired peptide in an organismsuch as lactic acid
bacteria, E. coli, or vyeast. In one enbodinment, the expression vector
produces the desired peptide in a mcrobe normally found in the mammali an
gut or a mcrobe tolerated by the 45 mammal i an. digestive tract. Sone of the
m crobi al species in which the desired. peptide can be ressed i ncl ude,
but are not | BES¥edl1LmgomdE: ébﬁé’chf’ffé %p@,\[é{”ééw” éuf?f‘fteék r %V?f Wflus, L.
myl ovonrs, LothersEifid obactariums EEIgS , SUEh agyRy adofeseantis. B angmalys b difjdum,

j ohnsoni i, L.Bphiees & é&lfantis, B pEgtPnﬁt B (W?EWE OT pigEse rfnterpcocets; ﬁfﬁ9§ﬁ§r &nt. ot hers:
Bi f i dobact er i fariugpeSpervlactmbatillas Buligwp| Bemiust isyptills, caniBeallys, c@eusvi i dum
B. breve; B. Ewdhanthis coly. PlopamitecteBum|fomdenreiohii; odrh%wcs&aro@cleermoszcas

faecal i s or EbtSacchaxemivey b&peral act obaci I Tus i nuI inus; Bacillus subtilis or

Baci | | us cereus; (SNEécherJ chia coI Pro er| freu enreichii; or
Sacchar omyces cer eNFEfigacd oﬁﬁq'§é‘8%sh %}? e& O|f P:refiﬁn Hh(?? sequences
that encode tFETPEHY|syBEesgized tcﬁé”f) ‘@5 (/81’??’?%91“" udipfe F Igpred 4o he5| zed

or produced bipeaevsase traaPLion Ré FdY BwéuleNArﬁl%ﬂﬂftSoaretm@m%@t@i’

transcri pt® oningf expredaion d%?@d@lfc@né uwfwan@ctm gesired PERANITEH D} Sreahodd Oio into
expr essi on vegwotis ehgneegopdamilian&f thosq at gl hie thkesrt.r dde srpassiamyectys met hods
of genetic emgybeBNAgecfandl RIEA viedtotsh dseexainpik it exprestipreveators mInke

expr essi on vebdsed en plamyidoe viDblkeuact aensenty  TRNAxpresdi@r wetoFomaekavgtes t he
expressi on vewhioh Srdpliyatd cexthiahesnesompllased veotorsviwlith gltegtate iatoenbeit s. The
expr essi ors vegr@hssoftRy be vectors which replicate extra-chronosonally or
vectors which inte rat e into the 15 chronosone. Th ei(presm on yectors
conprise a pronot ertCoPEFABPY VF‘it?fEéBmPBSf'aa RTRPPUFTCOPE ddfiangFE pepti de of
the present i#¥b§psasne THePBf Prﬁﬁsgntbéwémlqﬂegl?hﬁt@BF‘@teprIB%tbéra such as
an induci bl e fﬁg‘dﬁ‘éblérpmmteraﬁ@br@éﬁﬂﬂﬁiw Ie DETBPIEE F a constitugiyeprogipsdithent s, t he
pronoter nmy smesahlxients, chppromae maxibsistleded tvplovie 2despeptevge of

expr essi o) | pephdidexriremioni finddgditipmdif dedweed cthp respshaon vestdrs Nely reeyPOONpPr i se

ot her sequencabert seqpermrotte prhmofer Geuptodarnionp pesenttain end/andéaetiogecf et i on of
pepti des. | n spheeserthadnaenibsdimentscd micteiaadidl eatvdady ngepudpepthedaeseht t he
present i nventvénton isSopepsdhalitkedlio akecdeicacid saqgieined whizk iddeaeqwe;ﬂetimhi ch
directs the seuhepdpide. Bbr &henphsplid slRleid8uid exddMgahe bERIABUE IR freki d

encodi ng 4she 1B%i’1hbﬂﬂxa9fbebﬁ§alﬂflﬁﬁﬁé@ito%@ubl&‘é&ﬂﬂ&ﬂodﬁ@g’a bengpegtael y 1inked to a
nucl ei ¢ acid encodi ng a signha eptide. In sone enbadi nents, the expression

vectors which ar el’ér?@]fnﬁe%?té’dhrf‘?i“s éh%&d@efsﬁ@ NEgiers quliclyfare FrEpseEade it
i nvention mayePBRledRpPedidronl e PrEr MPEN BRY be KYRIStsiaR YestoreXBicBSE ng t he
pepti de of tHdappdEumxpiepsyehiticdiplide of haorsentapveperies bagthaa! swegess up t he
normal gut fltbatanases wntheaosnal eyt Aomof mesmedasheh asd asbediles wades®dBaci | | us
subtilis ¥Pxarficdkys glﬁbtéucﬁxaemmsecgsrpdnemslon seqens chebé duvnd in SUBteRE ent s No.
6, 100, 388, t NCasHH),3&ndo Nersah,apd8N871,728,671Betb| Bellin, rresppeiotelwv elTheseThese
docunent s ar elohenely aexiprebysdxprassig onqooraited b yefessher antheiri antiteties. r It
entireties. Ivwill balappretieted it ey etpecksivh atctanyhiel e sieOthe et Bionvdiac h
facilitates tpeptidexqf s PrésBntoihvention in an” organism which is not detrimental to the

35  health of the host organism to which the peptide is to be adr'ni:nistered may be used.

In some embodiments, the expression vectors which are engineered to
encode the peptides of the present invention may be expression vectors which are
adapted for expressing the peptide of the present invention in a yeast species that is
well tolerated by the mammaliam gut , such as Saccharomyces cerevisiae; or,

40  preferably, Saccharomyces boulardii, which can colonize the human gut and is
used to treat certain forms of diarrhea. Yeast expression vectors can be used that
constitutively express heterologous proteins and peptides, are highly stable, thus
are well transmitted to progeny cells during mitosis and meiosis and may comprise
coding sequence for a signal peptide or peptides- that direct high levels of

45 . recombinant protein secretion. An example of such a yeast vector is given in US
Patent No. 6,391,585, to Jang et al., which is hereby expressly incorporated by
reference 1n its entirety.
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pepti de of the present invention in an" organismwhich is not detrinental to
the 35 health of the host organismto which the peptide is to be

adm ni stered may be used. In sone enbodi nents, the expression vectors which
are engi neered to encode the peptides of the present invention may be
expression vectors which are adapted for expressing the peptide of the

present invention fr%eéx pFaaRh v%&ee'eaéo&utgaﬁael epudé@btuteqtr@sreatademnwfy
manmal i am gut y, stmﬁgﬁ% QrHMﬁEEﬁ vﬁﬁéhe }&ri;’rﬁ deﬁrto e4<9re@§ 9;6% Rhdk

Sacchar onyces e TR sed to
treat certain

ed t hat
constituti Ve| X é‘&?{ T ggxeast 0]'(30 hef IIHCI'OE?Cghg]I iu% gg?&’l qCBH
stable, thus 0& ac Pélng ST Edorye (?no §J a28& and
mei osi s and n¥SASPoiPEEUBPIE CRY FIY 2 ERGER ing §|tﬁﬁ Hept i des
that direct hFRPICH &giairast taéhqsedts??&ﬁwaﬁt Ipy spme s bodpeat t be expressioanpl e of
such a yeast Ve&rarg snigedrepd jiptouBctipacidnbagigia knaen  ti9ghe recslcitny et al .
whi ch is her ebiynséxmrbers uging tbo mmiiral didclesed velesreriod. (WQ 08383 tey . 59 The
expr essi oh0 vedisdpsire nd odirinly 16 hecopppated dsrent by heefqperesemt its rentrsty oTheay be
i ntroduced i nintrotiived cegantesmman baiincotpordted mta niiernbiedciromexqma SINA he.
pepti des thrmugkbxﬁe@x@w&quue}&ohﬂmliDNA la]e:maﬂtt; These techni ques incl ude
traditional nethods . of tr sform er| or ot her nicrobes,

t hr ough the use of ﬁéﬁ‘?%‘é r%;% ét”é lf%% @quaﬁxe%p{egmg} Y SBBr at i on or

li t hi um acet att8"{feaforwlAiea it {V8BinEx AR, A sOndIeVEs recent
advances th t fistaited fEFRREheapy- ofn ‘t?a'%?t‘?ﬁl? menis, dbg SEEARISES CEPIETSi theo t hese
procedur es. | Perigpren ithp Biepers iventiorhare éngseted 51 asingasive dpan gk erddetisdaced int o
| actic acid bhes émna lontbonsut Bepemicewbwiispaprodecs fid pepdidss. gelaeteitbsmusi ng t he
met hod di scl omtatheyhhereby etcretion of WO 1987 @386 licroergenis® afiothehwiseprsaft which is
i ncor por at ed therpeptidesyo theflerst rvdeerably thed pepdudes pretyce. thdih entended reffdeicpdn sequences
may be i nzdr pihe &be drgdnistn. nincitivdviealbodifeatspsepiiads doNpresentedtd)the Bosabtnthas

ext rachr ormS(r)]ﬂiaJ:ouE)H&nﬁirﬁré&ﬂ‘tl& naIﬂiﬁssg@@etdg&aldrme@ﬁgﬂllriﬁ&gm mcr (r)]be I

cont ai ning the exp ession vector can be inqcul ated into the_alinentary
canal , vagina m ‘fBPg}?eré’t}’éem i%ﬁgdjs“"? ?ﬁ‘é’ﬂsq afnﬁérfsa{?{/. In some
embodi ments, 19 e@t?g@ﬁlsgﬁ%ﬁ%%b? g€ aeigtorthe B g it Bugan DAY pTRSBHESE nvent i on
are ingest, ed 350 4WCR F5AP) GRTIHPM YFIOT FOREIBINELR fuclrif Seﬂ?%e ﬁleﬂt #cqdss t he gut

t hese ni cPoorksghienef %ﬁﬂ%ﬁ%@sﬂ?éé@éﬁt}]@é@ 1s defieare@ it BB EAVEGRREDE M8t | unen by
secretion or @youpessselblatyplakeiapd slyogasimihinsprnerdienap descppediariao, Xhe
peptides to t#vd Hhgse, L. (b5 siene ﬁéerp%ﬁﬂi)ﬂ%% angd Y8 1920714361 Aliemadivdrdhef f ect
upon 20 the heeptideoitsgdinéanrhe dncapsuhitad iertboliposemt spd gebvdrekbdirently, wirgsent ed t o
the host at thehodrdessubedremtiiSoriasa7t hall rthe atiegdes pysatiomgandapatents he snal |

i nt esti ne&s0 Anodihaed mm:tvbetbtnéoxpdsteteﬂmemmm&'rmct he use of i posomes as a

nmeans for dellveLIlhn the s CIfIC nuclei to th J[ t he hunman
body. The nucl Ogll Cgcﬁ uelnces elﬁfg?esoél%& en ‘GOt BT i Hera%yd nucl ei ¢
sequence that 8 g E{g"ﬁ ritd%%%"‘%w geg I‘i?dﬁo itf‘f)sel E?PHSC%G is
delivered in & ’%’H &‘H & DRETOYP APCls t%lgesegﬂ?]m&?tronosonal
i ncor por %tsi orfnaYs by dise tBeca)die Ofd esexpephdes and their denvatlv

degenerate codon system.

ased on the

The following references are incorporated herein by reference in their
entirety.:

1. Principles of Pre-clinical Research of New Drugs, People’s Republic of China.
40 1993, 7:134-135

2. Shuyun Xu, Rulian Bian, Xiu Chen. Methodology of phaﬁnacolegical‘
expeniment. People’s Health Publishing House. 1991, 1221-1234

3. Principle of new drug research in pre-clinic issued by Ministry of Health,
People’s Republic of China. 1993, 7:140
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and Huang, L. (1995) Gene Ther 2, 710-722 and US 6, 207,456. Alternatively,
the peptide itself can be encapsulated in the |iposone and delivered
directly, using a nethod described in US6, 245,427. Al the scientific
publ i cations and patents 30 indicated above are incorporated herein by .
reference. The nucl ei ¢ acid sequences useful for t he above menti oned gene

therapy and of ncl ces hese

pepti des and Hﬂ%%ﬁff é Fegf Z}i %ﬂ fﬁ\% gﬁj& rfﬂgﬁlcr){l)u nucl ei ¢
aci d sequences Vi adeev'QME@¥%HMQ °B f %@1& d %h r derivatives
based on the 335 Haﬁgwaeg Gt fiRBicSySheritent hfcthel. IFRspRY Medidrelgtnar e

i ncor por at ed herﬁbﬂwbux@ejgg@@pe intheir entirety.: 1. Principles of
Pre-clinical Research of New Drugs, People ) Republlc of China._ 40 1993,
7:134-135 2. ShuRmneipte of e drigBicassrchyinyprerelinic Teied oklo Moigiptrpfot Health,
pharnacologlcal P@mberRﬁethOﬁ@bp4é9§3ﬂeaﬂth Publ i shi ng House. 1991,

of Heal th, 'peobiﬁﬂ% ohe Rl e et oA S BB MY M ™ 1T

Rui zhu Li, Ti ngyi Ul Q%&T re uctlon met hod of testing NK
cell activitys8. CPrnmapld: mﬁumwl dlgg n&marcharh pri@Bfic ii¢uB)l by35EnBEH of. HQlthn Wang.
Modem mediloal exppienERdpubbd hmhmd?eeﬁﬁ ¢ 828k th Publishing House. 1998,
482-483 5 6. Pr| cl pl.e_of new drug re ear n_pre- clini isiue .Qé M nistry
of Heal th, " PeoplenbeinBimsy Hugr i nonaiescal Brepment GepRti SHaoHr now
drug resear ch i r\PeﬁP@ Séﬂqaﬁh@upgsgwgdiwe I\]/I9|9ﬁg 3P 73/1 8f Heal t h, Peopl e's Republic
of China. 1993p ¥atal 32- dBrkaB phErrﬂaaab@l cofd BavoSr pgo;n%qeeramh PuBlighigyr Clinic

i ssued by M nlsq§¥59195@ab3§433§ People s Republic of China. 1993, 7:
128-129 9. Yuanpel Zhang, Huai de Su. Phanal ogi cal experinment (second
edition). I5Peopl e's Heal th Publishing House. 1998, 137-138 10. Jiatai Li,
clinical pharmacol ogy(second editiofxy £' s Health Publishing House.
1998, 1338-1339. 15 E§ANPLE 1 Delhveryfggig%ptldes through genetlcally

engi neered Lactlddhixe d : € %)
one exenplary nmethod to deI|ver p ptl@gsm 20 this |nvent|on to a host as

descri bed above. ence f. enca h sted in
table A a ve i. S. oUgy ] q'éﬁ‘\/agro‘” ason rym%jl Eo geli%ﬁﬁp ?8(?3 otl o i s
Us

ted TRt ﬂafné roeﬁg (iBE ?tr? "% Gp 6%°°d8?° t
'eﬂé.eﬁeﬁr.ng ?g@rr G é@hbaersrﬁ Yf eneé @e@fo'rc

sequence 1s inserfed mto an expression vector using standar 1ques of

genetic engineering familiar to those skilled in the art. The expressmn vector
selected contains a° constitutive promoter functional in Lactobacilli, a multiple

25  cloning site for the introduction of DNA sequences in a specific 5’ to 3’ onentation
as well as a selectable marker gene that confers resistance to an antibiotic (to aid in
cloning procedures) and may comprise other sequences to assist in the production
and/or secretion of the peptides, such as signal peptide sequences. An example of
such a vector is provided by US Patent No. 5,592,908, to Pavla, which is hereby

30 incorporated by reference in its entirety.. Brefly, this patent discusses several
known promoters that function in Lacrbbacillus species, as well as a method for
discovering novel promoters in said bacteria, any of which may be operably linked
to a nucleic acid encoding a peptide of the present invention to express the peptide
in Lactobacilli. A nucleic acid encoding -a signal peptide, such as peptides

35 comprising of 16 to 35 mostly hydrophobic amino acids that are active in
Lactobacillus lactis described in US Patent No. 5,529,908, cited above, is
interposed between the promoter and the nucleic acid encoding the peptide of the
present invention such that the the nucleic acid encoding the signal peptide is in
frame with the nucleic acid encoding the peptide of the present invention.

40 In addition to the coding sequence of the peptide, the DNA sequence
synthesized may comprise sequences to aid in the ligation and cloning of said
DNA into the expression vector. For example, restriction enzyme recognition sites
that correspond to ones found in the multiple cloning site of the vector can be
incorporated into the synthesized DNA at the 5’ and 3’ ends of the sequence, so
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sel ected contains a constitutive pronoter functional in Lactobacilli, a
~multiple 25 cloning site for the introduction of DNA sequences in a specific
5" to 3" orientation as well as a selectable marker gene that confers
resistance to an antibiotic (to aid in cloning procedures) and nay conprise
ot her sequences to assist in the producti on and/or secretion of the
peptides, Sucgaq el cee g ?%n i qhmect&umt@meector is
e
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col ony of (bacvmq %?nﬁ@meaé*see‘frﬁcf&ﬁaﬂugw 90§ of pyyaFTEDAr Hf Feu q%ﬂ@@agléeq,rafhures of
t he geneti cal 9rgaravigsi sraepboaizsdea gt iopd alfove thetpngsentafion ﬁ@"gé‘h&ftrpf&ill qfythe

engi neer ed barsPEddsaf Enpinegyionyia he myessal leyerpéfreia®é is grown up and at |east
a portion thereof is admnistered to the alinentary canal, vagina, trachea
or other area of the host organismin which the bacteria are able to
replicate. If desired, the bacteri EKAMREKiZes can be treated in a variety

of ways tg5 producepg;s PRl fERMes H¥ough a penetically engineered form of Bacillus
subtilis

The following is provided as another exemplary method to deliver
peptides of this invention to a host as described above. A DNA sequence that
encodes one of the peptides listed in table A above is synthesized by chemical

40 means and this DNA sequence is inserted into an expression vector via techniques
of genetic engineering, all techniques being known in the art. The expression
vector selected . comprises a shuftle vector, such as pTZ18R (Pharmacia,
Piscataway, NJ), capable of being propagated in both E. Coli and B. Subtilis and
containing an antibiotic resistance gene for selecting colonies of transformed

45  bacteria. This vector can contain a constitutive promoter active in B. subtilis, such
as a promoter derived from the Sac B gene of B. subtilis as well as a nucleotide
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20 enteric consunption by the host. These treatnments include |yophilization
. or other nethods of preserving the bacteria, in addition to conbining the

bacteria with carrier agents, . such as solutions, solvents, dispersion
nmedi a, delay agents, enulsions and the |ike. The use of these agents to
prepare suppl errents is well known in the art. For exanple, the bacteria can

consunpt i on S5 'd%{aec% R0rlids ra?e%ac iaF QLN ZS the
gut of the hos

%{p I or at| ng
speci fic strai %mB Va8t %Vﬁ ?rdls flsg osed 4 fl\cl)d STuf %s féch Sgg&

ki nthee, chees gﬂloﬁﬁ?f) phug és‘c%‘%rg?r&é’ eﬁewlﬁ)'sr?é?‘fﬁ;mtf\ﬁmr 3%‘ 2, to Oh,
which is here® F5iabdpabuted ECeHRe 3 pepY tthisetryentiy Bn Tonsumi ng
the bacteria tHR &‘g??doWéthd’PStﬁﬁgpnn%@FS Sttesy %rso"h%éeqé‘ﬁ%qeﬂ eriaeilitads gani sis
can col oni ze tdenirgef thaBNd howseh trshpaessdapidier orihessayity skdbiwdhpet oﬁﬁét t he
peptides of t Hiassformaivni iote &i Go/i-hplamngs sdledtion apd prerfagetin ofuthe PlaMELED 2 35
Delivery of peptaelesplismidsghkathggimstiica thyn dagransformel o B. olkbBacatd us
subtilis Ibhe tfaabfoamimg afeSsefctrdilgedrtas ofinsishate éx emphiébiytionét Hedplaonglel i ver
pepti des of thh&lid nvention to a host as descri bed above A DNA sequence t hat
encodes one of thep?iﬂ i de jsted i.n taphl e A above.is nt he;ng%d by

be used to mﬁé %s&%ug LKsi@ BF QG g%me %t: J%Ogﬁétﬂfsfﬁaf Qfreliyiman

chem cal 40 means & R u‘iﬂ% 18 AR eirER5 19 Ry eté?’]’ef‘ egsi on

vector via tecHpiHueyephedgising eenigygs w@élqlwgl togihpse; ikl i1 henown in
the art. The. eprdoitbsling vémephdesefoscaeradiogaphs j detastign ftstrégw? For, such
as pTZl 8R [PPhanmdss ar Wepbmddattimgy, NJ), capabl e of bei ng propagated in both

E. Coli and B. SUb"'tchﬁnQ%? eﬁ&ﬁ%‘w g;&%.wera Bl Sgr&wﬁ%gla%ham@aaeane for

sel ecting col On ereo {as,nasdfmcl)rrus ent c al vasg%;a Irac}?e% ggra' n a
ter érived

constitutive
fromthe Sac B 65’32}"3&0@ YR 1 yae @’ ‘it?ndzge ﬁeglé‘fl de 62 sequence
encodi ng a signal or | eader peptl de EXAMPEHE h B. subtl lis that directs

efficient gxport of ress hterolo ous pr telnsfr t ebacterlal cell.
An exarrpl2§ of such m&%fué—%%%lﬂg'e afl 33} A&

I 3 7S Py

SoR ‘1‘: 169, to
Fahnest ock, the disclosure of whi chﬁlﬂéﬁlﬂﬁ%‘ﬁiporat ed herein by reference in
its entirety. Briefrhyfolbwass dotatidedds aaNg exthiplabNAetBo€ R eligerdpeptpds de of
this inventionfwid invBRiongY AthB&Ss d8sdrivéd dbol €S AIDRAI LHucRB HABEncDHELSneand/ or
ot her sequences tfeGehB&ds! listeatif tattd ANibBe RfsyhiRgsidiAdyt dheRAN reSENHdHAS
famliar bg theee Whlelcskd inlseﬁéa hReaRelpredidnelectdr M ARSE Ld 8P gbidiR E

Coli., plating; é‘ehﬁgtdlf)@c ef 89@ n% i art Neh é i%gn 9ct I%E‘s%{e‘a a
plasn d st ock oo igcRTASINE hrsirk i E;?d?éBOJ bilt oty e o and 10
transformant s c&Hls tu?@e g&s? roioter. sruE}lxJ p 51 e r e 1 atlon o?’%e vec or 1% in the
pl ati ng nedi ept | UC%I cally

englneereq0

W Th Sk | PO} nYREmgiap! g lpcton ghizs SLa ALt
aut or adi ogr apﬁ?qeertﬁg ? er ajend rs suc s are commercially

avail well known n the aﬂ or can be readlly constructed using standard -
techniques  After insertion of the synthesized DNA into the yeast vector,
transformation into E. Coli, plating of transformed E. Coli onto selective media,

35  selection of a transformed bactenial colony and preparation of plasmid DNA from a
growth culture of bacteria from said colony, the vector is transformed into
Saccharomyces cerevisiae via well-known techniques such as lithium acetate
transformation or electroporation. The stram of Saccharomyces cerevisiae selected
for transformation is a mutant auxoirophic strain that will require a gene on the

40  plasmid in order to grow on minimal media plates. Transformed yeast colonies are
1solated by plating the yeast on growth media lacking the gene provided on the
vector. Only those yeast that have received the vector and its selective gene and
are expressing that gene product will be able to grow into colonies on the minimal
media. Verification of peptide secretion can be obtained by performing a Western

45.  blot, performing gel electrophoresis of peptides present in the growth medium or
other standard techniques.

% th bagst angﬁf %g? (ﬁ gu%esn at n er (]ﬁ’é arkau t hose
t
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15 anayl sis or Western blotting. A culture of genetically engi neered
bacteria is grown up and at least a portion thereof is admnistered to the
alimentary canal, vagina, trachea or other area of the host organismin
which the bacteria are able to replicate. EXAVPLE3 20 Delivery of peptides
t hrough genetically engi neer ed Sacchar onr yces yeast speci es The fol | owi ng

is provided as anoth to del i v
invention to a E?gﬁiﬁé teas CENWP;? é%gp 1%§§e18% éageone of
t he peptldesl(iu Ypeelial 3?59%“?QY§E§PWE §§8ﬁ %@3%5 and
this 25 DNA sé?fﬂ% éch’sm} PR &% AR PTEpR n’t@@ﬁhl ques of
genetic engi rféB}li yaginaairpchea ohAthgLES Bl Oﬂr%%ﬁuﬁnhmc‘ﬂ@c ke @Ff@aék?)r essi on
vector sel éct edle tearpdichisel d&SlSqda@Fy’e?FﬁF?iWSﬁéﬁb?EFa@Fd E‘r%‘fa@ieh’ EWRY8ssi on
vector, conprippduge & supplestent dori snderice eggsuppiatroberths Besi- ashesADRRimeits es f or
repli cation ofintlhde Vvephidization obattherymathivdand freseBohg , yeastgemeadditiogeres t hat
conf er prot ot roophjniigthabactexotvithphirer 3genye asdh axsbAiond, eblvertkedisjetgiorpur poses,
a multiple cl anédiyy dsial@gbvE;Smudichs drld tHe siké. edhe usealigBeLsgehtzah prashes f or a

si gnal pepbi deuppleséfs & WHIE RknéSn iMiie &, eh@@lﬁmﬁefrcdn?dddﬁnerﬁV@thﬁlﬁki@nﬁ&ﬂ wel |
known in the gk Qfe E&H ul?%er &@Qioh%f%&lfﬁfoﬂ@ét@@ué}ﬁ bsﬂ&n%%ﬁ@cﬂ?fﬁﬂi: prb@&dani ques
After insertiqgfe E/ @rﬁﬁﬁ%duﬂh@ thdd @s%ﬁ@ﬂn th@%FtorAs with liv
transformati 0r1aan Egd'%]actgpél cuhﬂ{pﬂn‘ eQbodshy er ét QLD 3kl ective
medi a, 35 sel At easptran € ﬂcurfdt SIS O ?gé)tl%es gﬂ(}lstgl h \ﬁﬁ)\ﬁna‘tl on of

plasm d DNA f rom sai he vect or
i's transforned |nto Saccharonryces cereV|S|ae Vi a mell-knomn technlques
such as lithiumacetate transformation or el ectroporation. The strain of
Saccharonryces cerevisiae selected for transformation is a nutant
auxotrophic strain that will require a gene on the 40 plasmd in order to
grow on mninmal nedia plates. Transforned yeast colonies are isolated by
plating the yeast on growh nedia | acking the gene provided on the vector.
Only those yeast that have received the vector and its sel ective gene and
are expressing that gene product will be able to grow into colonies on the
mnimal nedia. Verification of peptide secretion can be obtained by
perform ng a Western 45 blot, perform ng gel el ectrophoresis of peptides
present in the growh nmediumor other standard techni ques. 63 A transforned
col ony of yeast is chosen and used to prepare large scale cultures. A
culture of the genetically engi neered yeast expressing the desired peptide
is grown. up and at least a portion thereof is adm nistered to the
alimentary canal, vagina, trachea or other area of the host organismin
whi ch the bacteria are 5 able to replicate. If desired, the yeast cultures
can be treated in a variety of ways to produce a supplenent for enteric
consunption by the host These treatnments include |Iyophilization or other
nmet hods of preserving yeast, in addition to conbining the bacteria with
carrier agents, such as solutions, solvents, dispersion
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medi a, delay agents, emulsions and the |ike. The use of these agents to
prepare 10 supplenents is well known in the art. In another enbodinent, the
transforned yeast are used in the creation of food products, such as
fermented m |k products |ike yogurt and kefir, by techniques known to those
skilled in the art. As with live lactic acid bacterial cultures in these
foodstufnghthe raqfforned yeast colonize the gut at least transiently and
serve to pre% Pdes to the host via the gut lumen. 64 What is clained

is: 1. Asubstatlall ure tide.co i Si.ng e ani no i d_sequence of
SEQ I D No.I-1Asu stapalipStcpmeiay PP 8 "ﬁ@ lra%aca&eﬁpawg)@@%%ﬁ% - wher ei n
sai d peptide nodul ates at |east one of the follow ng conditions: immune
activity, %hepaubstpigllyfpurs peptide agepeding foslaim | whereiniseid peptide medyletsaeh of a

cancer. 3. AgUbsk %F{He%ilé(wi%'gfcﬁncﬁlﬁ%é %m%ﬁ@@étﬂzht@lghép%uﬁi ﬁffé@t&n%ﬁh@ sai d
pepti de nodul ates | east One of |l owm ng activities: I'ynphocyt e

transf or mat i Brin eéwrb%fé&‘ihé gr%b|0§?109n66f NK cells, secretion of I L-2 by T

| ynphocytes, secretion of IFN by T |ynphocytes, synthesis of anti-SRBC
ant i body LBpoA sauhstagtealiycpuwrd atptelegecorting towkiimhlt wbére'trhgﬁmdlpepgidannlodmdes he
WEIght of spe I Vit AL i ally of
the am Lt Fegs éqoélg néc?reéﬁ"I %H%%gla%hmggl? lgﬁB%%@%grtg gﬁ%ﬁ?ﬁdﬁ{& Er%g&%dept i de
accordl ng toaQﬂV&iY i NKursHai sqerstiprl op dp2i kie T ipapheaysss, aqcret;@a@ﬁ Fé‘hb}’(Tf t he

fol Low N condihbeniss, L/IMOR B¢ uhiiskBC NRARIL Lol DhBgLIOMaNaRal ihd s B

i nfection he growt ancer.. 6. A substantia pure peptide
accor di ng toW€1g§F thm%%l@pﬁagim Vb%%}ﬁtlodcépﬁ%ul ates at |east one of the
following activities: T |lynphocyte transformation, cytotoxic activity of NK
cell's, sedck et sbstaftidlly- purppeftideyepphistyg essentizdlyraftthe amaso adihsequemce of

| ynphocyt es, ngrlmqél $ of anti-SRBC anti body upon antigenic challenge, the
wei ght of thy s gland and the weight of spleen. 7. A substantially pure

tid t f
Cohstant | a1 g pener BB Rl GPknd SRF T Hraimema moli modilals al
nodul at es atead;tems bf tredoldéwing eohditibmmmyuooadivity pirepatiiisimfeveioaepuatitsy/,

hepatitis in f ction and the growh of a cancer. 9. A
subst anti al I%q%%ﬁ?t?& o gg}dav%:d&%rfglcl‘r]l% ‘0 claim7 wherein said peptide

dul at t f the fol t
R R W @fﬁuge pelidevteraine el 4 gl pTRE S idilaes,, 1
| yrrpBogyt es, atslea:s{t&h‘iemf thé hfbllﬁ?@vimg z&tlvitmm'p”ndgxnpl?&y%cs%rﬁmdfmanmf cﬁbtdxtcSRBC

t (0] upo | C a e e, | 0
ool uhe L PO R G iRt ET o U2 b bR N o AN RO 1L o
derivative pl‘ynmhbcyabs;)gsym&ielsi_y ofaanti-S&Béephiibely spord abtigdrogichalldéngeadhd ve
pepti dehavi Rgi hner ARN0 gARk dnPBRUEAGR PlpleSEQ 1D NO 1765

7. A substantially pure peptide consisting of the amino acid sequence of SEQ ID NO.
1.

8. A substantially pure peptide according to claim 7 wherein said peptide modulates
at least one of the following conditions: immune activity, hepatitis infection,

hepatitis B infection and the growth of a cancer.

9. A substantially pure peptide according to claim 7 wherein said peptide modulates
at least one of the following activities: T lymphocyte transformation, cytotoxic
activity of NK cells, secretion of IL-2 by T lymphocytes, secretion of IFN by T
lymphocytes, synthesis of anti-SRBC antibody upon antigenic challenge, the
weight of thymus gland and the weight of spleen.

10. A substantially pure peptide comprising a functional derivative of a biologically
active peptide, said biologically active peptide having the amino acid sequence of
SEQ ID NO. 1.
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11. A substantially pure peptide according to claim 10 wherein said peptide
nodul ates at | east one of the follow ng conditions: inmune activity,
hepatitis infection, hepatitis B infection and the growth of a cancer. 12.
A substantially pure peptide consisting essentially of a functional
derivative of a biologically active peptide, said bioglogically, active

pepti de haWi Agubsiantiatly pyrepsrgide deqpuding & eﬁlnst%Wﬁgemaquepmle modulHes anti al |y
pure pepti dearaaar chengf e Ebl@wingd Zowhigivbed: NingRurkk paPLiydecpmiisl Af&sionat | east
one of the foll ﬁ\ém Bg {:Oﬁdi tringrﬁs: i nﬂuge activity, hepatitis infection,
hepatitis B "TREEE PARCEHY HifeNgBEMA °6F ‘P Chncer . 14. A substantially pure
peptide consisting of a functional derivative of a biologically active
peptide, dai & poerwialyapurg pgptideconsisieg gwseptilly ff a facheonal dedrityesduence of
SEQ I D NO  1pjoldzically 2letded péptidal da¥d BielaBidapltee pepeiae dhvidg i shdboMcldd wherein
sai d peptide nodul ag%m }\Jea}st one of the follow ng conditions: inmune
activity, heffabFRGeot Ghl- hepatitis B infection and the growth of a
cancer. 16. A genetic vector conprising a nucleotide sequence encoding a
pepti de cdAsAsubsigntially purt peptidg agording taaglitino | 2wharesespid peidsimeBeD NO. 1.
L7. A vect or yageqr didngr ki ClifiThd GoBBRORL MnfiAldt RARNODPRAR! Brsioal | east

one of the followng conditions? inmune activity, hépatitis Infection,
hepatitis B heprEHs Bdnfeahen and be gruvih et acangepancer. 18. A genetic vector
conprising a nucl eotide sequence encoding a peptide consisting of the amno
aci d sequércd sobst8EQLlyPuNCpeptide tonsiftingerfet functiamet derivatmpof gibrjogicallcl eot i de
sequence enc . pept: p ! ﬁ& f: :
derivative p?ﬂfg@%ﬁ@tﬁd} ?%gﬁ)ﬁgllsglc?lb\s/&e&lpgg? e?[ﬁé]gfl%ldtwB?lé?cg%({lggﬁdfﬁghgﬁ ve

pepti de havi MgQRURN@M no aci d sequence of SEQ ID NO 1. 20. A genetic vector
conprising a nucl eoti de sequence encoding a peptide consisting of a

f unct i onallSdarsubsténtiatly plrd peptiderncuordiag t deiquehobeein Skdpéiidi@odulat@l. A

m cr o- or gani 3m.Havi g A t&e?&wv&lng%%ﬁbgéz‘%ﬁn&?r{‘épﬁétr“di&g h%aaﬂi{fs! Ff\l'feccltigﬁ,l d
sequence encoding a peptide, sard peptide conprising-a tunctional derivative
of a bi ol oghepatitiyBaofertven gelthe deowib aff d clmicet.ogi cal |y active peptide havi ng
the amno acid sequence of SEQID NO. 1. 66 22. A pharmaceuti cal .
co_md303| tiae. A@PémcsEva&Noo&qh'?t@aa p@l%@tidpué@ene@émddeirtgwmt_ ptilsiyle nGnsibtivey ?mblno
acid sequence of. . adm xe rymaceutically acceptabl e
carrier. 23.esﬂe%ﬁﬁygﬁ@m@&“@&ﬁ%ﬁgﬁ %%Wsrﬁg a substantially pure
peptide consisting essentially of the amino acid aequence of Sgg ID NO. 1
admi xed wilt nAa/ecionasseadiag {e elainm o ahessin apd peptide nadulaiss at lkasiione ph eyt i cal

conposi tion ﬁﬂl@ﬁz’iﬂsgsddihﬂitﬁ)n&lmﬁﬁtﬁﬁta:bﬁﬁi hepatieis pERdticAeh&RAss BlihRetiorwdndt he ami no
acid sequence of IE% ID NO. 1 adm xed with a pharmaceutically acceptable
carrier. the growth df a cancer.

18. A genetic vector comprising a nucleotide sequence encoding a peptide consisting of
the amino acid sequence of SEQ ID NO. 1.

19. A genetic vector comprising a nucleotide sequence encoding a peptide consisting
essentially of a functional derivative of a biologically active peptide, said

biologically active peptide having the amino acid sequence of SEQ ID NO. 1.

20. A genetic vector comprising a nucleotide sequence encoding a peptide consisting of

a functional derivative of the amino acid sequence of SEQ ID NO. 1.

21. A micro-organism having a genetic composition comprising a nucleic acid
sequence encoding a peptide, said peptide comprising a functional derivative of a
biologically active peptide, said biologically active peptide having the amino acid
sequence of SEQ ID NO. 1.
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25. A pharmaceutical conposition conprising a substantially pure peptide
conprising a functional derivative of a biologically active peptide, said
biologically active peptide having the am no acid sequence of SEQ ID NO 1,
adm xed with a pharmaceutically acceptable carrier. 26. A pharmaceutica
conposi tion conprising a substantially pure peptide consisting essentially
of a funciohabaeceuwizmal campdsitipnsioninsigingal Jupstantiallyeuse pentidle cogwriging
bi ol ogi cal | i ptd i t i i u D NO. 1,
ﬁthg%x@ aPR §e'q9@nc|3%ﬂ 2%833? gg?ﬂeﬂoadﬁﬁkéh MBAUL M HRRLY

adm xed wit armaceut’i cal carrier. 27. A pharnacedti cal

conposi t i on aeeRs*hleFHEea substantially pure peptide consisting of a
functional derivative of a biologically active peptide, said biologically
active péptA pbaineaceutgrat bempositnan e ptissenu ewhstanthlSEQel IopNd: cdnsisiadgi xed with
a phar nac.el“gs%e(hﬁlaf% FChePLARle 1Ga §e'ﬁﬁénce2§f gﬁ@bh%oﬁ 5%’&9? With a

phar maceuti cal comnposition conprising providing a substantially pure
peptide conphagnsrgutiepdlyastematde fairisequence of SEQ ID NO. 1; and nixing said
substantially pure peptide with a pharnmaceutically acceptabl.e carrier. 29.
A net hod 24 Apkamgcautplabtompesiti orcadmooingos sthsamtiglbyrpniespeptdp considingg a
substanti al | re.pept. i St ntial . . ] ihd sequence
of SEQ 1 18 P ARG R S R SRR I IR L it P AR

phar maceut i catéppatdecapeabl e carrier. 30. A nethod of making a pharmaceuti cal
conposition conprising providing a substantially pure peptide consisting of
the am no28cA ghsaguenizal &ms@dnRoMprisihg a sabstamndatiyngirs pepslide Wbaipaisingal |y pure

tid ith tical t.abl e. der. .67.31.. t had of
maki ng = phar RESATH e geiinst SR ORE PP P vt R nRedRy' ar 1y
pure pepti deeptdphisingght heniamacal aajuenese gfi Sk IDf NOEQ, | nN@ed witl32. A
met hod of gglgac%u@&@l&yggge%%glé:gdr{iggrrposi tion conprising providing a
[

subst anti al I'y pure pep e'consisting essentially of the am no acid sequence

of SEQ ID NO . 1. 33. A1 nmet hod. of making a phar euti cal .&or’rgosi tion
compt si ngopt B0FasEital CTBBTAN camy sy & SHSRrTAL BcrBtiin B ge ani no
aci d sequencssentialBEQfl B fNactiorkhl divatveTeif hodiolbgivaky ngtige phepridec eaiti cal

i o aci o SSATRRD e Rufhe, REABITRC ks Pl PSRN R T,

active peptiadeixsbwidh bipbdragiceaidally acteptablepepidarde having the am no acid
sequence of SEQ ID NO 1; and m xing said substantially pure peptide with a
phar naceupy.cebhimacegabbbpssation &mprahg AsuidtdnddllppurdBieptide domiingaceut i cal

conposition conprisin rov. di a,  substantially, pur. t.i consi sting

cosbnti al |y S B dmpatBle sb] pliedteli £ Bepdid i ehaRbkABeRRIE: Ve ot a

bi ol ogi cal | yeptidé nevipgphe demins aicdl béquengi cASEY dA0tN@e 1, admixed with a
pharmaceutically acceptable carrier.

28. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide comprising the amino acid sequence of SEQ ID NO. 1;
and mixing said substantially pure peptide with a pharmaceutically acceptable

carrier.

29. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide consisting essentially of the amino acid sequence of
SEQ ID NO. 1; and mixing said substantially pure peptide with a

pharmaceutically acceptable carrier.

30. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide consisting of the amino acid sequence of SEQ ID NO. 1;
and mixing said substantially pure peptide with a pharmaceutically acceptable

carrier.
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pepti de having the am no acid sequence of SEQ ID NO 1; and m xing said
substantially pure peptide with a pharnmaceutically acceptable carrier. 36.
Use of a substantially pure peptide conprising the am no acid sequence of
SEQID NO | in the manufacture of a nedi canent for the nodul ati on of at

| east one of the followi ng conditions: imune activity, hepatitis

i nf ect i on31mpaethod sofgmaking: aj Bl?ﬁr@ﬁ@un@ﬂecwmm%m@peaﬁgeProvgimg @se of a

subst ant i al | SibRUA I BRI Pl BBMbakiRY tHelniadhiia sdgiledcS8AsEQID 100. BEQ 1D NO
1 in the nmanufacturé of a nedicanent for the nodul ati on of at | east one of

the foll ?W R 2hbl Vo ik ngTE' %}E%RQ@G]h@alt F}%@@Js‘?ﬂid}?‘gg@?ns&ét;%??8;1@,\'%‘“ hvity

of NK ¢ secretion

I ynphocyt es, subytantipdlyjpire I@ﬁfptldﬁwnsmgemtlilﬁlyd%f thﬂ)@ﬁlnar@ﬂdgﬁéml@cehéw@nge t he
wei ght of thyjm “gland and the weight of spleen. 38. Use of a substantially
pure peptide consi sting essentially of the amno acid sequence of SEQ ID

NO. 1 in e fac f ] - atio .af | east one
of the fOPII§Io'(\s/‘\llni;r?iln‘llﬁcgn(]5 E-n ed%ﬁ?: gi ﬁﬁagllﬁlg&g@ élhv;(%}{lp &sﬂeoﬁla{g? ]?‘k%&tn? n#} gg{dil%n ,a
hepatitis B suhﬁemalllmptamepthb @nevling of tha amimecrid s8@uengs of SEQalI3 N3t anti al |y
pure peptide consisting essentially of the amno acid sequence of SEQ ID
NO. 1 in the nmanufacture of a nedicanent for the nodul ation 68 of at |east

f the, foll f
activity of fanglbieor Bakifs pomaamer s B e oy sedpaane sy IR of 1 e
by T | yrrphcwmtem;alls/)putd‘nmmﬂe ofmpuiding SRBAInantidxegqyenap ehichns b damitionadhal | enge,
e e Ot Bk, GBI ALl AN PEi R AR 2 piBC Ty

substanti al | SI'S e am uence of SEQ ID
NO. 1 in thd eranuuﬁcae@drsequﬁnca ofr i@ AleND. fpand mexing daidasubstantdllyaputeeast one

of the fol I&p&n{fgwgﬁgﬂjhtafngmﬁué qyg\?w %?é wikiy, hepatitis infection,

hepatitis B ctio a cancer. 41. Use of a

subst ant i ?#erﬁ tlti}f) a e con aStI n of1 tO Sr’g J10 amp sequence of SEQ ID
NO. 1 in 'e A %c? UIme 0® 4 HrEaeRt fOPPCRE MSAUPET 8P O "4 Peast one
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the growth of a cancer.

37. Use of a substantially pure peptide comprising the amino acid sequence of SEQ ID
NO. 1 in the manufacture of a medicament for the modulation of at least one of the
following activities: T lymphocyte transformation, cytotoxic activity of NK cells,
secretion of IL-2 by T lymphocytes, secretion of IFN by T lymphocytes, synthesis
of anti-SRBC antibody upon antigenic challenge, the weight of thymus gland and
the weight of spleen.

38. Use of a substantially pure peptide consisting essentially of the amino acid
sequence of SEQ ID NO. 1 in the manufacture of a medicament for the
modulation of at least one of the following conditions: immune activity, hepatitis

infection, hepatitis B infection and the growth of a cancer.

39. Use of a substantially pure peptide consisting essentially of the amino acid

sequence of SEQ ID NO. 1 in the manufacture of a medicament for the modulation
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40.

41.

42.

of at least one of the following activities: T lymphocyte transformation, cytotoxic
activity of NK cells, secretion of IL-2 by T lymphocytes, secretion of IFN by T
lymphocytes, synthesis of anti-SRBC antibody upon antigenic challenge, the
weight of thymus gland and the weight of spleen.

Use of a substantially pure peptide consisting of the amino acid sequence of SEQ
ID NO. 1 in the manufacture of a medicament for the modulation of at least one of
the following conditions: immune activity, hepatitis infection, hepatitis B

infection and the growth of a cancer.

Use of a substantially pure peptide consisting of the amino acid sequence of SEQ
ID NO. 1 in the manufacture of a medicament for the modulation of at least one of
the following activities: T lymphocyte transformation, cytotoxic activity of NK
cells, secretion of IL-2 by T lymphocytes, secretion of IFN by T lymphocytes,
synthesis of anti-SRBC antibody upon antigenic challenge, the weight of thymus
gland and the weight of spleen.

Use of a substantially pure peptide comprising a functional derivative of a
biologically active peptide, said biologically active peptide having the amino acid
sequence of SEQ ID NO. 1 in the manufacture of a medicament for the modulation
of at least one of the following conditions: immune activity, hepatitis infection,

hepatitis B infection and the growth of a cancer.
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