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 nodulating an i mune responses. BACKGROUND OF | NVENTI ON Pepti des
are known in the art for treatnment of diseases and as pharnmaceuti cal
conpositions. For exanple, US Patent No. 6,191,113 to discloses a peptide

that has inhibitory activity. for ro muscle cells and is 10
t herefore useful for preve%p@mﬁ%éﬁ%ﬁﬁ%ﬁﬁﬁcal condi tions
associated wth growh of snoo S I ch as arteriosclerosis,
restenosi s after angiopl asty, LFW‘%"SF&%@Qﬁfter gr afti ng bl ood vessel
and snoot h muscl e coma, . US 6,18 i scl oses ano eptide that is
found to rmdul ate ’E}Pﬁ/ RESIbHveRion ’BF%@E&E‘%S‘ ﬁ?&% g g}gpﬁmél:’{afw ty of
the epithel i afe@reaatpnysHer witrepst o pephdes Bidtheir gh asnww CPIPANERNFI ON It i s
t her ef or e an' Bbjceate @patlpef ppddating aPrWéWPF BsPenses- dent i fy bi ol ogi cal |y

active pol ypeptides. Many pgﬁtl des were s%nt hesi zed by standard chem cal

met hods and screened for t heBACKERBYNELPFANTENTIONThe peptides are given
codes 5 having the letters CV5 followed by a nunber A total of 30 peptides
have been identi fieddd%s araVkIel™i i it o2Bi B ofeetalent afi #15eases . anfhéssequences
and the cor r RisFoRERGH] P@UPRSEs SFosExapRleUD PateaigNe 8i1PY, Lhtto diclgsepei des are
shown in Tabl eeptide thpsbrseinhibitSagesinde o1 be igngvtheptsmpeth Dusge collsnandPept i de
Sequence 101 CkBedtc Byeul Torpriventihy sndltngatiiy patkblegiPeleohiliboRthass@i@vBOR Val Val
Tyr. Pro Trp Tiowd of shrooBheus«RdB O8h Ly srtédcacvalsisGlesterdisss dfietiandsophsstyt.eu Pr o
Gy Ala Leu 4lufiifas@nvel afen gRiftindSbloo vestdl SsanBr anodth nuesdlel eticokid, W u Al a Pro

Led Asn Pro 6ys, 208CHBOIb s L ebtier Ypaplie Ghal Al foukY StoGnydile Fhysioldgicalhr  Thr

Tyr 6 CVS013prb&idsedr @icVak %%;tPga@n Gttvils of mesgﬁmeha\iagroweuzanechﬁmwl a Ala
Hs Hs Prp gwisp Phe Asn Pro Ser Val 15 Pro Ser Ile vVal Ay Ar Pro

Arg Hs @n y Val Met 9 CMS016 lle @ I\/Et GQu Ser Ala d Ile His Au Thr
Thr T 10 CvS018 Val A Met Ay Qu Lys As Ser Tyr 11 Cvs019 val d Mt Ay
Gn Lys As Ser Tyr 12 Cvs020 Val Gy Met Ay A n Lys Asp Ser Tyr Val 13
Cvs021 Met Ala Thr Ala Ala Ser Ser Ser Ser Leu



4 CVs022 Tyr Ser Phe 15 CVS023 Ala Ala Phe 6 CMS024 Tyr Ser Leu 17 CVS026
Thr ThrT Asn Ser Ile Met 18 CMS027 Phe Au @ u Asn Met 19 CVS028 Phe Gu Pro
Ser Phe 20 CVMS029 Phe Mh Gu GQu 21 CVMS030 Phe u Gu Met 22 CVs 332 Phe
AQu u Qu 23 CVMS033 Phe A u Ser Phe 24 CVvs034 Pro GQu Asn Phe 25 CMS035
Phe Val Asn Asp 26 CMS036 Phe @ n Pro Ser Phe 27 CMS003 Phe Ash Phe Val Pro
Pro 28 CMS007 Ala Ay Asp Asp Ala Pro Arg Ala Val Phe 29 CvB009 Leu Ar Vat
Ala Pro No Qu H's Pro Thr LewsyR®iONBOOL IAWEYRIIONa Pro Gn GQu His Pro Thr
Leu 10 Accordingly, one aspect of the present invention relates to
substantial |y pureltpeptdréfes fnvhbjeg setuenges indedionftbaderaiy dbnogear | D No. 1
to sequence hixROpAQpeplibils MBSy RIcpE@RAL wabV@mthé%ike& B9 stldaide Shérhical
substanti al | y pu{fs aﬁ@pére&%d qmelﬁmggléfn a%mlrgp a6 RpERIULDER A 2bEGt ed from
the group. COIB§\;1§J WQet(PJrS Al a@b?@Or% ﬁ"&e@%a{'é)b@e

subst ant [ af | ﬁﬁ?%edp%tﬁa%nﬁ%qmma'&] o Jﬂggs EL gl o

sel ected from g (é@c dﬂ . blO 11 C 1de Eﬁxﬁief I C
enbodi nment , %} i1t TE oYUl et e, A GEVoPR st ating, one
or nore of th foI |l owi ng : inmune activity; hepatitis i nfectlon, I ncl udi ng
but not limted to hepatitis B i nfectigpe ANephritis; the growth of a
cancer, incl S.i Ag—ut m-ted-—to——sarcora—H-ver—eanecer—edkema and
mel anoma; ant>18 PEht Isp:i Anot her aspect ®fptish&apmesent i nvention|rel ates
to substanti atty Huu e p%ch PrBiI'ﬂiThl"ﬂyFThj‘Phé HEFHsPhke' rvattves—of —pepti des
havi ng sequefiCes IZUEHII ICRB 0S| Var CHPR Plotir] Hr DH-Al B0 _SU. Thus the pregent
i nvention refates3also 1 evgo®U ARMLIA Nis LRUWEARARE PAEGLCAILI ST NG an am no
aciid sequencg wWhigh 1S @chM3oet | wnak pAen MakisPe Tholeudku BRGROAGH Ckusel €ct ed
frdmthe group consisting of SBE®LP NOs. 1-30. It also 10 relates tofa
substantial | y_puré pept i @¥Se@nilies Giyidet Engda@ys Gyl BofGlafirdlmiTwo acid Sequence
which is a functi dnal deCMsaB] Meudfs Yahhlabro iy Gleid Prodalilemce sel ected from
the group cohsist gnn of gzgpllf; AlpAla His lagPro AWAQP%MQRTEISG%%OHL m:mj_ he
eptides thht—ardé functichydl &%ﬁ@fﬁé@?ﬁ_é ) ited to
Iromgul ating 'r‘.e 0'9 AT e 1) %?Edﬁf bRy 218 Thalle s Quilr I kepatit] s
; ; SN .A.i re—brt CW,S‘QILS»I (Jl Met Jy IULM—'XS S?r:ryr N f 7 £ ,‘E. - PR
i nfection, ipet Uﬁ 1ot .C\’I‘Sbl9J‘UVa Gﬂ FSly GHL%?E Sl B inrectrom hritis;
the growth of CETCET | RO rvaymwfef@wemLysAsPSerTyWal
13 CMS021 | Met Ala Thr Ala Ala Ser Ser Ser Ser Leu
{d4) CMS022 | Tyr Ser Phe
CMS023 | Ala Ala Phe
de) CMS024 | Tyr SerLeu
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 CMSO003 | 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 CMSO01] | 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 N6.30. 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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limted to sarcoma, |iver cancer, |eukem a and nel anoma; and body wei ght.
Anot her 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 relates to expression vectors
that 20 contain the nucleic acid sequences of the peptides shown bel ow as
sequence ID No.1 to 30. Thus, this aspect of the present jinvention also
relates to alg@?ﬁéttpdno@é%m&rOr@dﬁﬁﬁ?@lﬁgﬁh%fﬂhmlﬁ)t R il teh@libgi ng a
pepti de conpriniiting, ieludinigrhot neidimited éeybemtibs Bahfediominenhoirs:tthe swmeiypf

conpri si ng ofa SECet, Onbi@8ing 1bw@0not | kma¢ddo sasloatagdiven canggantukemiacendr

conpri sing anmlmoamt actebglgqueegbt.e encodi ng a peptide 25 consi sting
essential l.y of an no aci uen el ec ed f om t he . consi sting of
SEQ I D NOS. 1-30 ? 3 ‘ﬂ SSerng a¥ege g etﬁef]lﬁ%{ (g@i\ rp“Icorrprl si ng
a nucl eoti de p§@?ﬂ?§ B‘aloﬁ daﬁ"gé ‘feFd’épﬁRf ALY Se&“?’tﬁ?ﬁf 8 ﬁ? $clerl vative
of a bi ol ogi ¢&fuchcett Nod Bmlndbuscing PEsEidREcE %reé%%seﬂsq footsyBsE gL

consi sting ofPUSHDPHAE F@Bpns_mga@ amino grislsegeqnge adichgs & poplcd Wéf‘t‘ﬁ‘r

conpri si ng a o8@n puelceasid wected dramths Esarowinpighing ofeffiQ da Nomdiidk ligdso

essenti allly aflatgs furacsubstaniiallyaprirn pepiéded casipting cesenhidlbh of gn aerfipaccidbnal
derivative ofseqehicoblngh csad fupctmntl degvatmernd an aginb sedsegnewesekeed éunf r om t he
group consi sthengowf cdpindoMNEBEQ I NBB. 186t Inanspletidie eabpéiatent fthet prptieses ent
invention religites fuctioyblrdedivabpt caesoddas] \it AbNigmAed Radedulaingsbgnad pept i de
adj acent a pefrt @¢.thd RloReY t ﬁiﬁnﬁﬂéfﬁéti\&ﬂynge}@dﬁns 3hfeaibn) Gncdedifle HALWENCE

sel ect ed 11 oMtiRE tIRPAREEB ISeionNBepBfitiSER: FOWNCSE a dmd&; inth@inRr RS bt

invention al %ane@'t@&ﬁ@ozﬁaohhéﬁ%ﬁﬁdér @éﬁ%ﬂnﬁ%d%ﬁ?&?&rﬁhﬁ‘ M%db@@éﬂ@ft pepti de
adj acent a peptide, the peptide conprising a functional "derivative of a

peptide having an am fBotheliagpest glida ecssrt| ievmien rel e *tOHélckjiF%indb @nlsi sting of
SEQ | D NOs. haves@quargesTpsting 5 det peptidesndenified| above e¢ saquencg Iehetli i vect or
conpri si ng a3fuch dathed@speseqfiducmessnic odemtiprarepptgst to dpressipr ivsitory hatl eader

anm no aci2fl secntendke adjleicentl saquepet dfdthe pepiptes showgn aelbwnast seqnerice dBi no aci d
sequence whi .1 ® 30.f Tinc} thinadpectdet the girésest mferaiohi adoogplated foya aehétice am no
aci d sequenceesal metpeiding raaniclebitdegsequance exdodingtd peptiod cohRisind Mlaminb- 30. |t

al so rel at esadio sequ@tteicldeted edn® theCOOWS cahpiising 6SPQADENDs dB36.elusoce

encodi ng a pepittde £eertit Sedtr CorhBasiRY a Alt18&ide Gefusnbsl vRitamg Agdimarnt a
pepti de oonstsisisify ess@RhilRlJfYadfandind URed iseqlrhcabRGe@ChéinSe@UeRme Which 3
is a functiopsHsisHeE by 8EQVED @JfoSal@ooirﬁghmhhah A4 rMBeald BGepstidvatguence

sel ected f r%ﬁrnﬁlggs%elemsemﬁw Slcodhg : fe co;]np%gmg D réhcoiBRAl fi C

embodi ment, ?%PBf 9%?01%&9’19%%& BrofHdYa End Ye%fed%&ﬁﬁhé’?f& ugenetic
vectors can ghd BHUDNADs ! 18 LR Yish Qe 3bilic R0 Ol a0 of the
fol | owi ngo: } i as% I e %ﬁBaL @é@&s& enngqcy gt i mi t ed
to hlepatl Ids mogm se uenc W] 1sa Ctl degvglve of 1 act’lveI Qﬁ]aggl 39 but
not 1imte 4 se? csgctc ¢ &t 115 oupéo 1h|g n@e(g ody

wei ght. . Yet“% 8%1%1; SEPECtOBt et%re prESEntE ¢ tes to a

m ¢r o- or gani sm V\AYehl ardthgenepret o6 ipsdseg mverumhemateietoshghnm@epthodi ng a
pepti de conpdsdnsdimigg aleader 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 pept]de 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 i1s 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



10 am no aci d sequence selected fromthe group consisting of SEQ I D NGCs.
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 NGs. 1-30. Yet
anot her aspect of the present invention relates to a mcro-organismwith 15
genetic material conprising a nucleotide sequence encodi ng an exogenous
peptide conpky sifit@tiandl UREYitReAIf AbloligicAly dcseraaneeacihsefieic wldotedct i onal
derivative of f/@dm tgé &l skiv ap$E(yg)man) 3g9Cci d sequence selected fromthe
group consisting Oin § mﬁp dlmlant?Qhe lpEptﬂie§Q>r6cﬁJ|c§4 88 ah§ o thE GheyQr gani sm
with a geneti egé 5%1 c%ctoeoean&ﬁoﬁmae %ma@hf% AEmBEAMEC neRGRGeNg an
Cooenes Ieg FAIE SRl tflngr%% EORE MDA Yorlliod fnu itlg Ootaf otqmlgavtgcggn o
acid Sequence %pe txs én e?tlm ?the w¥h of)a %an@erdm? %%% gt'@ edlt030
Exogenous pept? MY Cﬁé? g 6”3 P’d‘é vi ng no acid
sequence that is d $ir2Bother aspoh Af 1BA reB‘?anlérFVCBté re 3 %BWPT E’ré%ed' by
the micro- or garf*8HY ROFPIESIRG, £ Jugleot %?FBHFITCFeeéI‘C? e PBUYe IQHBilﬁ%ranaspect of
the preseh? | AvERtECErSCAEMae sadeqiesl otk roBp Genising Wi SEQ 1 Yoksel 38. It

conposi ti on capralaiesnty aamiste PrEanisg ¢viBichgenee CORpDangag mikleehdrgeeduense hybri d
pepti de conpr emodige a peptadtegonsintingcessaniialls elareaveiac adid seeuencaseirspadi filem t he
pepti de conpr itsigmypannasingef SERIDIEQuere sel ected from the group consisting
of SEQ ID NGCs. 1-Bflandtheraksat othapesert mvantiinoehiestganigmogansrawgenone
conpri si ngs a ghetiuimarfibl denpsising antelcetideotthngca eitybingtnappdndes pauidei si ng a
l'eader am no esmdisingeouantaaPanias adt sequeat whieh ¢on Sirstiong deseeint ookl y of an
anmi no acid sepdrRBRElly 8@veehald dfdurhidiee HQu FONHeSdrbRdckisSd A EANCs.  1- 30.
Yet another agpegis. qtsd he.RpSSRRE th NVAMNHBfkahRIANRE 4 Qefetill GhPoSiiigAN Sm Wit h
a_genetic co nfsfn Ny GRRRbIE @a;u@n&uehc%eﬁlgde SROLAD6E pepERAEAisRRg €x0genous
35 hybr i d,pepi) BPA hﬁl‘cp&la?a hEREL QA0 ARIH i2 SRR 661 264 ARSR L 2

Pept' de, |t ed;P‘Bi%‘i %ng fﬁg a@uiée f[Ln QQéectQJ"ﬁ%Hu Ae! e@éh"sfé % ophi Clh i s g
functional ~ degs % ex oSt YGn B0, FELGaS R sel ecte
rom € grougn Conﬁl S %atl erent om-an ter e i1 e no a Tes d
m cr o- organlsm %{f it g B& ?é’ gs rﬁ’u DERFCTE sequence
e éjg
b

encodi ng Hgﬁg F’d‘nd a | eader amino. acid
sequence dj acent ﬁraﬁ"e&b‘# SR tme ©ORIFAET IP DPROLPIEARSTONN  ani no
acid sequence A GficEh CPEPOSIYQREFRRENEE RHGSP: ?\?%quS’F‘ce %{‘CB?IBg('j‘Qlet’fagEF&?“%lctl ve
am no acid seYHEAPEPEd SRR DIFALHATYRD AFdERESE PRigedt @ PSelfs. BhNos.  1- 30.
In a specifi cPRH¥foRNMEIINE anrEnipe i geRicprcowlreied fTom Hiryererr sansistingob- 45
descri bed ni c¥ER B Y&isi 5D dhplsorEsdAisAe & MIBRGLOTERFESTR i (BEEqNATBE FASERIISIE g, one or
nmore of tHe froicleoy @equericmmﬁ@leg:mlvbw Pepledsagdmuirisinignt deadproaminprasididi ng but
not linited Slewlell‘leﬂpadjmqns aBpépifie conunmgnespinticly 9f anhemmoowtid sefueaccancer,
i ncl udi ng butseleoted fibinrth¢ gdup corswticpabSEQ IV &NOsca¥fer, | eukem a and nel anons;
and body wei ght 4 Yéetnottieotspert cﬁﬂmembseoihntxh&opr@stento 4 micesibigamismedidt es to a
phar maceut i cad genetic composition compnsmg a nucleotide sequence encoding an exogenous
35  hybrid peptide comprising a leader amino acid sequence adjacent a peptide, the
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 micro-organism with a genetic
composition comprising a nucleotide sequence encoding an exogenous hybrid
40  peptide comprnsing 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 hepatitis B infection; nephritis; the growth of a cancer, including but not
limited to sarcoma, liver cancer, leukemia and melanoma; and body weight.

4



conposition conprising a substantially pure peptide conprising an am no acid
sequence selected fromthe group consisting of SEQ ID NOs. 1-30. The
invention also relates to pharnaceutical conposition conprising a
substantially pure peptide 5 consisting essentially of an ami no acid
sequence selected fromthe group consisting of SEQ ID NGs. 1-30. The
present invention also relates to a pharnaceutical conposition conprising a
substantial |y pureYeephotle sspaprdfsthegrasefitumetitonalelathar iovatphaenaoéutal . am no
aci d sequence cogbesiti@d compBidghe sgbtanpially pafespdphiige @bmPEQnE RAnN@sino JacdD. It 10
al so rel ates tseqanfIdIRa it §3grepnaeastingodt SEQTD ND3NJ-3D. Shbsivamidnal | y pure
peptide consi sfihR8aes &P HatRddedtiQl candddNfohicemptisid Elsﬁ@ﬁdn\t’allpfaux@gyeéﬁadm acid
sequence  sel %ﬁs@s@mér@é%&tmy%ou@ SARST 8did NGq@ncoEebiRaNGSm 1 t further
relates to pQ@ﬁsﬁ%ﬁ g?sggmq@?pqg tion consi stl ng of a substantl al Ipy pure

tl y

peptide consisting ~esse of functional derivative of an am no acid
sequence sel ected Themredeet MENYew LIS aelgies tiong plfiar@EQUILRINGBTPSSIBS. | n a
speci fi ¢ enbodbmpriting & Isebgeyitilyl @srerepdmtomprisagya dinctibeal alsovaiveddsar i bed
phar maceut i calamimmngid sdguents selactedrirdu the groub wbnsiginglof INE@ D NOs. retdulitat | ng,
one or norie ofalsh helated! Joowi phgrmackwivdn eompbdditidn Yompreghad iat kubsianfiebt pore,

i ncl udi ng but peAtdelcondidtig ebenhi@paifiat fusctBnilrdeohtiverst an QR4 4di6 sedubgeegr oWt h of
a cancer, 20 Isaédtwirreg; Bt g6 cdrsiBih € ISEG &) QQOR, 1-80 VRI fufRdCRYates! BUKeM a
and nel anome; 8ffa ey Wrip8ftien Y8ksistng WF WNEbstARRAS Huft péftae RoRSERE

i nventi on rei fe fgaﬁ o fHihiOR RbiviRNEl ditn AniRHAENBEGEHCE LIGOIRRR {eOn

conpri si ngspr | ure peptide ‘conprising an am no acid
se uence gsiel e ?HP§EQQEN’(¥OﬁS}PStI r;)% of SEQ ID 25 N?tbg,l 30; and

ing said subst aﬁ’t ?aﬁﬂe?ﬁbLﬁ“@’ E‘bet“i JEeWPIPHIE BrESFTeBetty © ab ﬁFcept abl e
car rier. It arfeerbes phagnacepticahgORPASHINSERR nglogulalsar britc @4t i Bited denposi ti on
conpri sing pr oviditrg, #ng ehsroanof Hiel pllpwing ‘pEprINgeaci vty hepilily infsstiemtial |y of
an anm no aci dinshdingriwenetdingitaddd hepatitrs Briefeghion perhoisi e igryvtbof SE@cet, D NOs.
1-30. 30 Abot mshdagped mobfimithe tpseesem, livaveantérpleukgnia andttheldnafia; maéi ng a
phar maceut i cabodyomjgmi tion conprising providing a substantially pure peptide
conprising an am weta&fuﬁhéeﬁy&msﬁth\e@k&&tm&veﬂnwm&tém% meB6d ¥akLME, Of an
am no acid S@‘iﬂ’%@etﬁﬁ!ﬂe&%%mfﬂn@%ﬁl sifg 914)@1(9 §'S§5§t£}glaﬁ§ p§E,Qpé dgl@ 1-30;
and  m xi ng S@irthRHSharlih@hdiY sREfRERE LS Frot tth
accept abl &s cagp€f 30324 BumH‘%tsBQrsuBﬁﬁrﬁl{aﬁf éﬁ]fé ?ﬂ :

a

phar maceut cal, pQ&B?QSdaH Ny e
peptide consi §otnl1 Q)?mgﬁ g(?m%l%

5&‘& Lt}ﬂ
R qglagléﬁ“% R s a% Se 'ﬁ SE W%ZMH& re
fi ITCtI Onal der 1 a?n}p :luenﬁcg %Sq CtFanC:n’it CO S1 t 0 BTS
consi sting Ofﬁé@ > 1o ?ﬂ connec |or{ P%gmﬁ]f/’ o T HE
above-descri bed ‘t]‘n% the peptide can 40 nodul ate, but not |im ted to
nmodul ati ng) one OrAratiee @xpedthef ftld [poesting iniventionine a agdthod tof; mhlepgtatis
i nfection, i ngHatifficegtidalitcombsiidnTcéphisite Papading iaSsuBsiaffieiBt pere; peptiephri tis;
the ‘growth of compgiging &h, ankifé heidisegiehest which id 4 Firlc@ondl @ef Pt B anladmi@s cancer,

acid sequence selected from the group consisting 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 1s a functional derivative of an amino acid sequence
selected from the group consisting of SEQ ID NQOs, 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, incliding 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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| eukem a and nel anoma; and body weight. Yet a further aspect of the present
invention relates to a nethod of 45 treatnent of a human conpri sing

adm nistering a pharmaceutically effective dose of a substantially pure
pepti de conprising an am no acid sequence selected from 5 the group
consisting of SEQID NOs. 1-30 to a hurman. It also relates to a nethod of
treatnent of a human conprising a admnistering a pharmaceutically effective
dose of a subshegribumtbdngispug ef PEQID ANOc d1¥Prto sibmmpannit alsp meataciock methednce whi ch
is a. functiondltresterehvelld henaf canpramgrioadachidteseg)a phaensealteelledfféatom t he
group consi st ideg ofa abstSHAY PulN@eptide-c3fhpribifig an SPELI didcsequdnoelivitizhtis at he
peptides used fiRtiohd) AedivaBiat BBA arfiho BHEBRueileSElettbe GoRbY BrodBYoldestinged to

- nodul at e, 5butof59Qﬂ3|m§ gt 0 nodul ating, one or nore of the follow ng

human condi ti ons: mune . S .in but not
linmited to he at| 2 gP§S 57?4 ‘%X‘ém gﬁrpe{’ﬁ ds "fsf: % Qﬁatrx];engo%l% g? 10
i ncl udi ng but T ?Hcmtvgana(y s’éﬁe%‘hﬁl Tlﬁ\?el? t(pg Hlia ung, 98° %51 anona:
and body wei 5}??3 of {he &piloaerg SHmaR tcﬁ“détﬁﬂﬁsofm’PH’ée éﬁB’\I/té‘ ERAGHS JRECHRTe | ei ¢ aci d
sequences, t haclying iaet laptgdde hegasitis & 1plepHong asphaikisr 1Be geyth powfaneese nucl ei c
aci d sequéﬁcesncwmg bris ot diméted poisarprape, liver cangert tukveeial aad imrjanomiee andl | owi ng ¢
i mmune acti vi bydy Weghiti tis 15 i nfection, including but not limted to

h tit B fect but t
T e o sar ce%ei“‘)‘f?;‘:r&?%ﬁ%";%'r,des°ti@§;%gf%’“§ﬁﬁ‘iif LR A o ™

Anot her aspecP reating

d| seases ﬁ§ g}?ﬁg f‘g'l ed o dlasing o e IlT’g‘unFTac mwvhepci%sf of a 20
sl it %@ t10n; ig{’;ﬁ EO
St o enﬁmgofap?réne }]l‘{llfé U il L ) gt ot
!lmteplto nﬁ’alﬁ‘P?fP?r?@ P%WFI ovmng . i rmune act|V|ty, hepatitis
heor b of oA oAl i AR BOMERTIAS Sod BERRAOTesiGEN" L1

t he grovvth of gid.cancer r cancer,
| eukeni a efaﬁes f’%ﬂag em@é ace‘t‘{‘ c?{ %ﬁ%f%v éme o% her
embodi nen ?p? ¥I0R Spaence 9@8 cabnsl sting
essentially oTp 5 P B]CB et?é"p és%ﬁd[mlin (iaﬁffm t he

t er mi nol ogy "%¥©8 fallowing i &W“%?Ot“”r%fhél’%m]tsdn Ctﬁ’élptqc “’@r “tﬁ‘B ypepti de

whi ch i ncl ude%mtt%tod}?P Hisgtindechap e Bispthe gFRetp 8p e ceneel grcluding it ésknt
i nvention al oligited toamsemniveheancanievks iR tddndananiie 2ehpesyyAiBMnd/ or  ani no
termnal 30 ends andqwolicds ARYvE! &hdliser tedhfbodiedeny lof ¥nObrdsbif iRGRMbAGS LOf the
present inventd,af oy cﬁyﬂegﬁ‘@‘e hRERILL csTAMEHy 852 o@D ot IHE fridfh iQ¥aMBhEe, Where
the activi ty AL uldinePER thd ferm@lordahe c&{sﬁﬁﬁé‘ksskxﬂ}’aﬂwdf’ﬂ%f&é t$9 ﬁte | mune
activi ty’ e §de°\!2/h1919 IERERL HHIGmi Ca‘%{hséegﬁén@go $RpobtidRk | oYth%
pepti de, Gk 101‘?%%9%&&{3 d tnoﬂﬁ 10 ;H;Pcﬁsa Bt §ylal";iI olrég:\ry ‘5{; g&d ;
| rune aC d%hl matns 011 o{ 1deso he rese and w |
not possess an ﬂ y pﬁp Edugep g] j ity of the
e n. ~l1imi & the actiy, e e i}
pepti de or poLyPERtY T Eho b e R G o o
) resent 1nvent10n 1S tO modulate mmune act1v1t}y 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  immune 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 peptlde or polypeptlde con31st1ng essentlally of” a peptide of the
present invention.

ul ati ng
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constitutes a material change the basic and novel characteristics of the
peptide as a nodulator of inmune activity. Thus, in the foregoing exanpl e,
a full length naturally occurring polypeptide which has a prinmary activity
ot her than nodul ating 40 i mune activity and which contains the am no 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 invefesides theidtempleaf immunbectifityr mgdilaiprexseddbeilluatrgmet i cal |y
engi neer ed peptabeee, ahe foreydinpidefiitivhialsh dpples o alprtherpeptides tof hé prazefer t han
nmodul ati ng i mMMismeendeh MWithtrgspett toi the hatilies tphevidd fop subh eiidess dg ypanialef a
peptide of the ¢ eseffind BMBIMidrOSppTESTRIDEYied HEMhEiiflverion Bavifd actbAii&!int Ut e a
peptide or Bol yReRAAHE thé eRBhiSé & FiralPmFRUbA,ahbdulRing Be RYRAI B2 HephtliR
present inventiipRetid %8&191%%'&1@@“&2%%@&&:1% rhdBUHRRe Afelgrdvthior TRgHEeat ron used
for illustrati Qf,qa@Q %%od}l\bgg t%@aqe)fagmqgéae%aq&cﬁ ﬁ&@e@&wes to’all the

peptides of the present ‘invéntion wth respect he activities provided
for such peptides. [Thograskilledilimrthe arthearf maégbldﬁ@?rmeﬁl wihethem aapgpiide sort o

pepti des of t heolypoptiei @nsiktadssegtiabyt ofva peptsiei of fhe rpocbahtainiergion hmdexthent of a
viral i nfed0Di odoregudygdefinitignstiyenexirantthobctaithepdkigeptide arpobpeptale, usimgdul at i ng
the extent of nephsshys for matitdtiah iofgmidiae Gedityh ndduati @ fieeexterdrof a1ogill at i ng
body wei ght as igfektidndolulafind the estehbbf £8efAa6E miftibambdliaig tldiegentsid | | ed in
the art can readpiritistRbaIINARELNBRWALHS caReR] drGfodalating 8bKPREERACHiIEPAST St S

essentially of py\R@RlHerSn Q/fthTré@ﬁec@fﬁﬁﬁ‘ﬁcu’ld??@ﬁfde%@tHé"iﬁ'éEnttlH\%nnéfQ foregoi ng
definitions by neasuring the activity of the peptide or polypeptide using

t he assays 1bor nodullmtheoprefefred rmbodingat, ithd teyminotodul“adnssgng leesestralnef’of a
i ral 1 nfecti oefersnogeptides og pdlppeptidésewhiclo have lhesphin 20 sminofaect jesiduesnipdul at i ng
the extent of adéipbsi ité itise peptidel hedordigg tdthe Girevahthin@éntdnc dncemoreoprefidadd] ati ng
body wei ght whiegbodib@nt, BiO¥intte@mhiabei rafeds o aESepEads With fesp &ahi IGUArAIo pePt | de
of the present atjaviefikheann aa&nbﬂ td AR RpedesdcodiMaodt Mndnt idvegtideMiano0l ogy
"consi stingpeseey indle prefRired emBbifndnt theRBRE it&lBSInd yp&kap&pi pérRleyiigh have

I ess than 20 a”&sg%aﬁ%dknhﬁéhéi&'?éxdué’s maaqéi'th hE e aQé‘d}Hing% feGAGiNg to
the present 'n\m h&H‘ In HE@ e%wo@ﬁlnen?nﬁ@ H]%”%enn%}’o ?afs?eg gfm nol ogy
refers to a pepf hmrs&m@gl sma AL on to
the peptide ac n't @E&eﬂﬂ ttﬂe? 3 He Unth dlﬁ'l\éﬁ tHPrngref erred
embodi ment ’25t h e a § {deseo Il s%sthx\ﬁ amlP
am no aci d reS| n to one o e tl € o th rese 1nven 1on nn%]e most re erre ant

tion. er I I’ 0@ re?ers to
bl Ptﬁ e mo € rst t1 es po e Pgs
peptides or poI "%"P\ %&r{ % (Ef }{ngdcﬁtl 5155 one of

the peptide of eanBP‘ég%‘ maﬂ@ ﬂ't‘ oae of é’ﬁ%tf rpé?S(SPtr BYlfYodi ment, the
sane 25 termnology refers to peptides or pol ypeptldes 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 oPEPAELEDIDESGRIFESMrch of New Drugs" issued

by Mnistry of He th O 1 eF;,eOn g? Eﬁq?%r\b/?tlhgsl? s{gm ar&]synt']’lgtler 5: l yﬁphocyt €

transfornathg e 4
| ynphocyte | L2Z° Possi bl e

rj@ st 0% i
effect of pepts f“&é’éld@f‘?@ (t,}i1 Evecsgﬂ‘fedF%frenF g’ef e R & carbon
particle o ear anceglbleggcawmlmed to detect any possi bl e effect of peptides
on non- specific cell uI ar | mmune functi Qn The Shee Red OeII ( SRBO)
henol ysis 15 test dfstogmygstigae 'E‘F p&ﬁi} lﬁo@%f"ﬁ’lcel é&fvété'to Pb‘g ¥es on
hunor al i nmurdemunglegicab sffecthel therpprt % I tveast exgggn e‘dlt o detect
any possi bl e REpdedwres epmplasp o dhes Pameip %Etmlifhmé CSC?}rﬁh PhNsWsDoigy” t he

sal i ne group lssisd bisMdnisisy eisigedith\oé Peapie’s BEpu of €hitad.I L-2  and I FN-y groups

vere useqas pos er?,gngho %igilaﬁéfﬂﬁﬁanoh A ﬂtn}xot% bt uo oo

i rmunost i mJI an

tides were
used in this 2 lq% ﬁbﬁﬁléfydsﬁ §18 efta‘ﬁ%usi efﬁgg ntrinsic
conpl exi ty oprFSJ’\ ?R.’ﬂ 69°© q 8’&k
know edge” on Pafsi t%r“éaﬁéls‘? af‘hﬁEW ?13 fedh of BERIIE )POU'
statisticall yPEF @n‘f@lﬂ“@ér’ﬂmulﬂ? fﬁf”éf*%’hc covisEP Rsd Bleehtrl SR8 ?%‘POIY%S any of
the dosadé grestipéeshussdpleefieted crydpassiblensffeshsaft pepdidps enolrecir! HEIPNS ty .

Resul t's of t Hirstign.ude imapenitysorgasl Weght:test wappgsdtel dstectiasp pessibdvsia of CVB003,
CVB007, CNBO@sptideyBObeorgacidelo, CVBS011l, CMBS012, CMBS015, CMB019, CMB021,

CMB029, and  CMBO 4@?&&‘ r&‘!hﬁ 9 %QL ﬁsédoasﬁq@gﬁﬂ%ec g‘i;tyf%}?ﬁé)%

transformati on V|n ncef‘I mthe
sal i ne n%ma % g;s Od’ lvb @re found to
be abl e HAe lf“mI““P Vte t Oa‘ ‘%ﬁ CPB?F“ rﬁ%?ns p;f fi%etp
significant "% ‘fséfléﬂé}ésfs }htPWB"?eﬁ g%%ﬁ?o “§r6 lnE“ns'fiseptl des
CVs001, CIVSOG?mp 3“ VUVSG@‘?}“‘O sp%@gg 1021 Cvs0l 3,
CVB015, CVBOHE desaseotersuveespense &amshon, theraores ann\m&calkxvsmzeﬁca@vsom
CVB028.  CMVB0 Sbiterency/mpathe mgamEontwSo 38y ofitBUgmee eMEpgbas besd SENEDE6 wer e
found to2be aplidvehioclogicpleastiatt he cytotoxic activity of NK cells, having

statistically si gﬁbg‘ulhg@pfhmcgnfcf)epéeggsefong‘ggn the saline normal control group.
40 Pepti des CMVS008 sui tabl e concentration, were also found

to be able té decl?@ézdes tCH\éSQQ}u dﬁMﬁD@ a@MSQP% COMSOW, (@VISB08, haMISRY,
statistically  CMS010, CMS0I1, CMS012, CMSO015, CMSOl9 CMS021, CMS029, and

CMS034 were found to be able to enhance T lymphocyte transformation,
' 30 having statistically significant difference from the saline normal control
K 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 CMS011, CMS012, CMS013, CMS015, CMS016, CMS020, CMS021,
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 conirol 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 CMSO001, CMS003, CMS007, CMS009, CMS010, CMSO011,
CMS012, CMS015, CMS020, CMS022, and CMS034 were found to be
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significant difference fromthe saline normal control group. 3. Peptides
CVs001, CwMs003, CMs007, Cws009, CMs010, Cwvs011, Cwsd 2, CVS015, Cwvs020,
Cvs022, and CMS034 were found to be 8 able to enhance the secretion of
interleukin-2 (IL-2) by T Iynphocytes, having statistically significant
difference fromthe saline normal control group. 4. Peptides CMSO1', -
CMS003, CMs009, CMsO O, Cws011, CMs012, CMsOI3, Cws016, CMS021, CwMs022, and
CVB028 were found tBleheenthnédihe st@etnhantgletitie? SIRC) &Y TapmpocytENhbyingl

| ynphocytes, havi ngtaﬁgt@hn%gmkwdxfﬁdr@ee fomant sdiint hemeneentfdeouphe sal i ne
nor mal control group Pept i des  CMGOO , CVB002, CVS003, CMS0Q7, CVS008,

CMB009, ci?/smdfs 045, Cend813 Cl\éﬁ%@azﬁMﬁﬂ)éblgMS@ﬂ/bostmévrS018
COVB019, CIVBOZO | OVEAS0I3CORERIS, ENMESF2E, ChiNEaR4and1 GME0RB 2eere RIS, beoVE028,
CMs029, CMS030, CIVSFJBzO CI@!V@O‘{B@B SCC@WS@@i El@b&@@mpéﬁ@d@/g{%@sg Wé‘iﬂfélcﬂlwnd to be
abl e to enhance thelgnirymtlddﬁﬂrsnceffomnlﬂlﬁssﬁB@oamllctmddyguplpn the antigenic

chal | enge, haglng P di l'ine

tf%lt'
nor mal contr ol |,
CMs013, } 15 CIVS %
CVB029. 030 %@
found to able t prl S|

Y, ot

anti geni c chal | engE€MIP3Gi & Ssoﬁé’ti’%dtf:hda?‘loﬁ? vgqr@ﬁqwctarhe this ft‘éte%}i“?@ée from t he
sal i ne normal cont HBthegisoipantpBREC maibesyamorin 38l eaTiE0bE lenENEEYgIE CVBOLO,
Cvsd 1, CMs013, @1@@5116811)@18@15831110&@@2@06 anBOthe, Sam\S@QIZnal CWBUQM&TO@MSOW
CMSO30, CVB035, CNVBG8EenetM SO naMS§0he CHH069 1 E€MESHAN CBMEREL, PNE§dE.yt ot i
actiivity o nononu€Msin4plEafRidys €MIAS] 1M SR i GUBQ20s | GMISORG,a6MS038,f f er ence

c}m t he sal i ne noCwMH028,00IVIS030, gMS(B4, 2l OMSPRE] i detablebitentratiddS0082, CMS008,
CMSO O, CMVB012, CNEEd Bund Gd/be hdle t&hiBHibthe GyBdds o CMBDSEBCCMEOAS; udS020,
Cvs021, CMvB022, OWBQZABgentdVEdREngeCVRIZOstalk MNOAIR /51 grGVEN @i ffécbrioe dtbm tHeMS030,
Cvs032, CwVs033, G\@Qgénomgéﬁml d CMS036 were found to be able to

increase the weight of the th Mg and, havi ng_30 stat | stl ca significant
di fferencélfrBm t heerdides fMBdBrat M8, r GM P%u%M%)l @(é@ 3 CMB020,

and CMS030 were fouM30Le QM%B’e GV5S01Pn SB?“tﬁMS@%T een,

havi ng stati sti cal FYSEBYnCMP3ar CMSE3ér é’ﬁ@efomﬁom bﬁea altp n@hagnenie contr ol
group. Peptides CMBEENCYICVBOGSLY ofIMBBOVClcRYBAnR yteOMIDGOstat GSSIR0IficaNG01 1,
Cvsa 3, C|V5014 BEiMOIﬂmZﬁnemmmr@\@@@ﬂ Cwvs027, C|V5029 and

CMSO36_, % tabi_l, ONE]RE G (ﬁtlém (ypr R/rﬁbq tctl\qg j:lecrease
the wei ght e i ki ie b T rtlare s ST
the saline CMS022, CMS023, CMsoz4, 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. Peptides 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 CMS001, CMSO003,
CMS007, CMS008, CMS009, CMS010, CMS011, CMS013, CMS014,

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.

2
)

g also

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

Maternals
1. Experimental Animal

BALB/c Mice, 18-22g weight, 50% female and 50% male, provided by
Expenimental Animal Center, National Institute of Medical Science, PR China.
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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% fenal e and 50% nal e, provi ded by
Experinmental Animal Center, National Institute of Medical Science, PR China.
9 2. Administration reconbi nant nmouse IFN-y (rm FN-y) group: 3x 1051 U kg/ day
reconbi nant human IL (rhlL)-2 group: 3x 105 | U kg/day Saline group:

0. 5n | each/ day.5 peatiidaraiose | group: 5009/ kg/ day peptide dose Il group:
50 sg/ kg/ day Lde dose s pti de dose IV group:

0. 5pg/ kg/ day ‘fgcé) bngf}temgtffﬁi%wégﬁ wepeg’T é;gjﬂf %/eg)?l n 0.5l saline and
injected 10 F‘?ﬁo FOPBr GW?anuous days, once per day. 3.
Mai n Reagentss?h’éﬁ vt eq@Y&Ycust om manuf act ur ed by American Peptide
Conpany, | Ac. PeptLdS,dO@eIta‘IJurbéO@u%kg@f}’um and RPM -1640 cell culture medi um
G bco, USA 1pepide,doserid gloapAOpgikgiday USA rmm FN-y, Beijing Biotech Inc.,
China rhlL- Zpeﬁm%ggﬂmgfb@uspg/ﬁgmhﬁch Inc., China Lynphocyte separation

sol ution, Res @I;tfalg dbggsrtvl g&ztgoqf eyt ol ogl ¢ Di sease, Nati onal I nsti tute of
Medi cal Sci ence, n Vesi cul ar 5"3 dEI'L S O\/ 1 %gS\r/)d and

|L-2 standard.sa ancefn‘g? Eié g] Yo ‘% PWéec ceutl cal
And Bi ol 03 calfnisp %eta | FPRUDYPRS Saysaprice R ?929 cell, gift from Prof

WF Chen of Bepji ngI\MHR/@ a;t_t,y Depart ment of | nmunol ogy, PR China 25 Method
|. The effect Qf I 1 f. spl een
cel |l suspensi TR ngtgc{eﬁ'h er%%ﬂﬁ?@ %H!(h:lggc\}\l}erfer@e% 9 a'&%lgrrlﬁjm P?;\(/t} a%@rh#%g ?rhé pepti de,
IFN, 1L-2, an aline grou 0 after the | ast
test subs cta g‘?ggfj F’E@g&%ﬁq6?@1%&rﬁp§8reagcrdulp’§’aé%c?’l by cervi cal

nc
d|$locat|g§ ted aseptically and manual | y di spersed in
col d D Hank' s@@%f»ﬁ?ﬁmﬁ@ﬁ’@dﬁ@c Chjnecti on needl e. The dispersed cell
suspensi on wagl¥ds Bhraghajitbvea Riplegulph, 400 gauge 150m di aneter stainl ess
steel sieve. Aymplocyignsapafatigatsobiont RZ%g?hf drstitite  ofi Hemetlogihiseapr nat ant
was di scar dedNaffdnal Instithtepd MegticahSg ence- BRi€pmaded i n 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 1929 cell, gift from Prof WF Chen of Beiing Umversity

Department of Immunology, PR China

25  Method

1. The effect of peptides on cellular immumnity

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  admunistration, the mice were sacrificed by cervical dislocation. The spleen was
) 1solated 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 150pum 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%/m] 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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35 volume of Tris-NHACL buffer and then kept standing still for 10 m nutes
at room tenpetature. 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 with condition
as descri-bed above. The washed cells were then diluted to the desired cell
densities by RPM -1640 40 culture nedium containing 10% fetal bovine
serum 1.2 Theadded faadtl 00 il vstinil aid RPMIRAL 670 yarpbeaicipt thetcoanglfofhatélsner23 Spl een
cel | s of densinkcybatedl &/ 68 hrerae IIPQCEU QU0 ThB6caNe| Wereceleh pdlletedr By pl at e,
100pl / wel I, t bsnesrgaionll BJogwel-1Gmeaek. The pematatyasaileted andste@atat ol sanpl e

per mouse. To_3P€ GSSR%NME11-3 and ARPhAMRIAtiGRNA of 100 tg/m in RPM-1640 was
10 added, and 10011well plain RPM-1640 was used for the controls. The cells

were incubated foOuEEehMI B! IpgmIgyREMH:16¢0evas aldfied aethe celhepllgpend et ed by

- centrifugati othe atlls¥&5@gppEwied Oy whakingshr 2 Fheutss fidenatubationvass aotiest fod and
stored at -20Gofsr @Y¢ ckparesadtlwd dischrddéNaftket emivifogdtionnat 55D fgrwkd | MIT of
ling/m in RAMmiS4020/30a808C¢1-Lréagolopdsladpal toahe elpellehgndosbbten for
re-suspended bynighaki ROokiah GDYLdM beSachTWeE irdferthadd aneIvasm. cat Entged for 4
hours- They supgdpdhaidegWas di scarded after centrifugation at 150g for 10

m nutes. 1201 40mM HCl - 2- pr opanol was added to the cell pellet and shaken
for 3 minut ésalcwlyionbt ai n OD520mm of each wel | referenced at 630nm An ELI SA

10 reader was usedﬁaﬁ@'rﬁbﬂs@tfoﬂﬂed e s AP Usalsk SHdT%S}eé NofBoRSRAY. Wehd s and

L ee conty o i U (5L ghleis L6 tshal byl @fﬂ §%v¥}%§ obt ai ned
tKe val ue .0 (ﬁ"}lg%ﬂtl ﬁm@é ;ﬁﬁ?we tﬂén qg%mgngl 5 'Fﬁs bg égct of )
pepti des ¢ on I\ﬁg cerye ictlwty["') Mce spl een ceIIs vvere prepared to

4x106/ mM as dlescr|’Ilhedffbdnoquihld@erbrﬂNKcelabmvﬁy“1ﬁar get ceI |'s YAC-1 were brought
to | og phase and ﬁ?%usted 1x10 s cell .culture plate,

| 00pl nouse spl ee %ISPQC%@, IS HEF p&??:ﬁéﬂf% 8 h%fﬁ%@ & EF@H d-x he

control wel |l 8%t al#eH Crhee t i 1q9ssphasqypid agiusierhio BelO I/§ﬂand | 001
cul ture nedi smgkr &6 1éd>et1 sultwe pé%sﬁtlroel—ll merse PP cHF 39 ?ﬂﬂywtltareget cell's;
1001 mous¥ sphehum oefrd eddeddo 106 tenttchrigdt coptalitiing welyetha dtsdn tcolly HOORNK
activity assayprgetedells addit @il palthak Insddise vereodddediéo deosoatrokbwell poetpimired per
nmouse. Sanpl emlyvercet &ERt100figetke 8pledbidls by 1001 Pirg L% Wae G@dddasthet he cel | s.

The 25 superNabanityweay HedC aneegaans sét@bfth% oWer@prépai%@trM@@seadded The
reaction mxture vvas t%en shaken for cubated at 37C, 5%

C2 for 4 hours. STHEIES sk GeadRged\gadd Q:ﬁ @’Eép aféauta% foe?onéétﬁbf" Felligatheon at 150g
for 10 mZ3ut é§Pem31@ZID was dgeauladand 20plwpbMaIT ald ;edubiwes addgd-shbgkesactionr - 3

m nut es. An BEkBre waeshtarsheken fos@dminyteshersi imcamrahah 37 Cedbh Gkl for def er enced
at 630nm 30 hguisc Jhatsimpsmatant was discarded after centrifugation at 150g for 10 minutes.

120 pl 40mM HCI-2-propanol was added and shaken for 3 minutes. An ELISA
reader was used to obtain ODsyonm 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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Each nmouse 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 nouse was obtained by first deriving the
average OD of the three parallel wells of each conbination, then applying
this average OD to the 35 followng fornmula: NK cell activity index. =

[ 1- (average OD of spleen and target cell well - average OD of spleen cell
only well) = {ravieaisdge 3AL.05% (Cxgler 3@ atinutesn| Thowslls yere %@%%%d wvike The

ef fect of pepmtljé@Mhlﬁ%b)am-susptmoTr ang rephtodygaton, rand gersetpended| fo- Bnab3 HT- 2
cells at |og phms&rﬂmmefbleF/eﬁmmeMhbﬁmrl fugation at 150g for 10 minutes,

and washed three t rreglmvmth ﬁ r&ﬁ sctsol |}c?)vnreb uted Shan and
centrifugation. C j n a ES £1640 and
11 i ncubat®d Eﬁme@tiaéewﬁ n'% "’ %ﬁe/‘”ds 5/@"\5{& éb Grt her washed
twice wth RPM - 1840 Ryasr Qﬂﬁb@ﬂ@nﬂkofbll@%§%ﬂﬁd’ehfrhllﬂﬂi ivith FanMI-1&40suspended
to final consgnurat mmiﬁl 2xsTURRY B2 5TUMnt, 3 1 RN /Ank 6414.15B18/81uper nat ant

obtained in sectlon 1.2 were diluted to the following 5 percentage with
RPM - 1640: 100% 58%6 2tk celbcuoye plagsofas Hatup, s ghree |nardlehyagllginent ed t o
the fol | owi ngc@@weadionr ati on with RPM -1640: SOON' m, 2501U m, 1251Un,
62. 51U/ i 10 31- 25RMagativebshirbh- Fobll REMIACAS+ weh )] Freb beiwuilshitisonpl at e vas set
‘FQEMW' 3 245 hr+e|e Opqglr aiy - leta\P{@:%trlclSl 061 1 CO MR Pt 1%&?‘&9% isiof n} ] 0I2 IPOtl
sol ution
+ 1001 HT-2 cell susp%?\vglﬁonoaﬁﬁﬁgém%@?a{#%ogoﬁl ?ﬂdgagsup fhatant + 100
HT-2 cel |l suspension The plate was incubated at 37C, 5% CO2 for 68 hours,
then centrifuged akhe pige 190dcpbrted 3Hi(r e S Oarer G8touss Hisprartaficed @hoved.
1001 0. 5ntff M 130 Tor il miREMs- ?ﬂ:ﬂ4mevmpd1mjantphmnmdsullf)wipﬁtﬁhna!neh MMas added
i nto each wel RPMA{ 64 withoak iphenofsotfoiphthatdim wtas sadded rietos aapewndllt hdfieel | s,
continue to ishekihat@ F-otnimted foat-sdspetdihe sellsSasirines toecebdtdfon anethérrd f uged at
150g for 15 ricats eSundpéd Wdie tisenpentiaicatt 150aof EIBNRdes ahd thaaipetiant 1201
40mMM HCI - 2- propaepbvi ST dstadvel N 264 4opiM 21 3-fropiddvivas ., Hk-aned yzed at
570nm rejer engafnats KA a}%l?fbdaa'ﬂ 5Tl BleAleR at Bﬁﬂﬁ%nh GalEgys abian:  The

average OD of.tfae three paral |'s of each dilution was taken and
pl otted agai nst concentration on a sem -log paper, concentration on the
X-axis. 25 THealed#®antration at 50% OD saturation was obtained for both the

g Pt nat ok, 30yt bl e oS fio e ﬂ%f TP AP el  on at
509 maxi mum gg ttle E?Eo enfhd %%g 118 ) E B AL e L)
activity ’Bf rﬁpd%%n at gO (ﬁ) %ﬁ Ab?gn )}th 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 (fU/ml)

\ ) 30 1.5 The effect of peptides on the activity of T lymphocyte in secreting
interferon (IFN)™

The supematant 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 (rIFN) standard was diluted with RPMI-1640
to the following concentrations: 500IU/ml, 250IU/ml, 125IU/ml, 62.5IU/ml,
31.25IU/ml, and 15.5TU/ml.

Target cells 1929 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 parallel wells per
combination:

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



30 1.5 The effect of peptides on the activity of T Iynphocyte in secreting
interferon (IFN)"'" The supematant fromthe section 1.2 was diluted with

RPM -1640 culture mediumto the follow ng percentages: 100% 50% 25%
12.5% 6.25% and 3.125% 35 The reconbinant interferon (rlFN) standard was
diluted with RPM-1640 to the follow ng concentrations:- SOONm , 2501U m ,
1251U M, 62.51U mM, 31.251UnmM, and 15.51U/ m . Target cells L929 at | og
phase were adj ust eHoditveohdbl wll: WiO0h] TRPIME-1 8620 1 00pAMLIORS trr5dat WBMt sane as t he
HT-2 cel |l descri begdriNnca@ef wan 004! rIBNGehdMEY WBE! 1LY abga sl usted to 100

TCI D50 with RPM - 1840, v Ifne; dal h%@&p@ﬂlaém@-ﬁIWIILQQQMSU{LPVQV&e was set up,
three parallel wells per conbination: 'Negative control well: 1501

RPM - 1640 + 100l L929 12 Positjve contyol_ : .1 .00l RPM_-1640.+ 1001 L929
+ 50pl VSV® rlFN adtRirt W%P}C}ltai?ﬂo&ﬁ 31? FFl\’i)é\fdé%kcd%‘F FH+heBh1 Thsorpsitivsol vy
assay wel | : | cepl wellyyes ob seically yndgpnvertedgnicrosenpe\escapizmseip| es wer e
i ncubated at BFS, thsnrcdtgetqdpivashedhang QD ofirdl welksi vasvisad sams rofdesqitedsnver e
observed peri eatheml ¥y under inverted microscope to confirmcell |lysis, then
col | ect ed, Wagalé‘l]?ﬂai d OD of all wells was read sane as described in
section 1.4. cuﬁ ation: 10 Concentrations at 50% naxi num acti on were

obt ai ned $&ne way @encseirttionn at S0YdmaGaluouiciipe WefNbbdandddatng vofy as agndlor as

foll owi ng: Sahgl €alcENteallN acitiviyy of faspigrsdolthiwing:i on at 50% nmaxi mum acti on >

ri FN standard dil yti qn t 5 %tmg_x(i mim %ﬁtti.on%t ﬁ}o/standard rl.EFN activity at
that 50% maxinu b%’gg? Bﬁgﬁfjﬂg —1\83mp’e ?“ﬁ’r ett’ XPBRNE; 4 t%“ atrf it i body
formations') _ HIoH t aT”é“”(“S%_é)“ wetid Hpé &4UBY gt ng bl ood
from cervi ca™aHEm signdi/mbnt o a sterile flask with gl ass beads. The flask

was shakeps fos 3 méypegtsofeygﬂgaeggnQh@&qytfmtigﬁmed with Al sever solution
(glucose 2.05g, NaCl 0.4 | enmobnade” 0. 8g, adjust to 100m wth distilled

wat er) and stored Hteen@ed %@Oldnq’?éléli(ﬁRBCQ/ vise§ orepagd Dy edleplinss blged df@ent ri f uged
at 130g, 5 mi¢antied vewm apdipbeipto & $terile SRBCVItT plessdekdss Therflaskvasheddkenwort i nes by
re- suspensi on3 anauteemtd the wdedd then mxednertimdilseser sohsion TpmnoteHe0@NaChel | et was
col | ected by @¢émtiNa fangahdon.8gt adf@Dep 1e0milWith distiliddewatar)hndestges pedfded i n
sal i ne t o20raKknrhdigatélyhaforsvasek sangpl SRECTe serspfapsd 411130g, 2%minvtey Yo cAkctGhepl enment
was prepared $yB@ddihacelldwerd washsd Gfo tifs by Cavyspemsidhnandndentr fogution dh Uunme
centrifuge pagded RBE, Taadihe e pgiestilay colltleddny deptifidtioh aut &g fot 104C. The
SRBC was renmfitedang @8kidpbatdatih @alirdtto 28488 thedfinal OvotkiAEISKBC &&pension,

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. 1Ice cold. Then 1lml working complement solution was added and
incubated at 37°C water bath for 10 minutes. Reactions were terminated by ice
cold. Samples were then centrifuged at 200g for 10 minutes to obtain the

40  supernatant. '

To 1ml of this supernatant, 3ml Drabkin solution was added and left at
room temperature for 10 minutes. ODs40q, Was obtained. :

Calculation:
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vol unes of normal saline were added to obtain the working conpl ement
solution. The BALB/c mce were randomy divided into the peptide group, |IFN
30 group, IL-2 group, and saline group, 10 mce per group. The test
substances were admnistered as described in section 1.1, plus
intraperitoneal injection 0.2n] SRBC per nouse on day 12. On the day after
the | ast test substance adm nistration (day 16), blood was collected from
the eye cant hus aRdferaste ORsson.00m8 elaipest byt mpeng 0.25mh8RBRowspehsion Fathum
exudat i on. Affrabhkircesititionf iot grat i plte@0gomotempOratire dore$) mimdesbefora 35 was
di | uted by 5@kl sess takdnh normal saline. To Im diluted rmuse serum of each
nouse, 0.5m SRBC_ suspensi an,K was dded, lce cold. .Then

conpl ement  sol ut i SHPNESCTHRdR 4n Se%na%ﬁfféamake ~FPEIEHSE Ef’a'fvﬁi‘ %r

m nut es. Reagt i onghavefRcit 8f Hepiade€ dorbYhd GRageloths BADRIE Df WRsEbnhEIeR

centrifuged ?Br#%g?éd){he Qﬂyuﬁur;eq,rgﬁtﬂaal n the 40 supernatant. To Im of

this supernata ution was added and left at room
tenperature for 1@nrﬁlmuc7ésiaycﬁsﬂﬂlerﬂ?5tvtm solpptamice edmindstiatioh 444Yo10), 18 Ref er ence
OD54o0nm was oiteaweredinytediwiiing. 10/R 5 roibd SREB(EHS Uisgie sl ¢ timies Wilubprabkihn sol ut i on
to 4m and phemeadseame)ﬁmthaenﬁbeeiature for 10 m nutes bef ore OD540nm was

t aken. %rple serum i ndex = (ODs40"m of test sapple = r gﬁc CDS4onrr) X
500 5 3. The eff [ HBFutf)é‘Bil HEJuighie gaer ﬁé{fé‘ dgiegtl% fwaﬁononucl ear
phagocyt e an8bemed Femgthe cy¢ C?’?‘%‘an‘elﬂbﬁ ®er the

| ast test subdthZad @ 1ae M nivaaGQetand hep 58‘.706)0btatnﬁé Thﬁ@eﬂ%rﬂéaﬁlﬁﬂ%}’»ed with

O In/kg bod}?’a%\%?ﬂ@lh‘eq bivfihe ollvwigsioppwes dilution with normal saline) from
the tail vein. 10Keg AjLy &)an@ fiye minutes after Indian ink injection,

201 bl oogs was obggj-ned fromthe eye canthus with a heparinized tubing. The

bl ood was m xed mth%@j)mQatlﬁr@ﬁA{{n\ﬁtel\IaZCCB and then 0OD680,,,,, obtained. The
outline clear |nda,<6 9 &d by the followng formula: K= (lg A -
lg AD) , (t2 - tly) 5 K ue : CDGSOnm at first mnute A2: OD680nm at

fifth mnute t2: 5 1Llltes t2 1 mnute 20 One day after the | ast test
substancg adm ni sgratl on’'(day 16), the liver, spleen, and thynmus gl and were
separated and bl otted drg with filter paper and wei ghed The phagocytosis

i ndex a was cal cuPes éey aBerpihiedgst tast spbstay é@ﬂﬁwlé fration™(day 16), the liver,
spleen, and thymus gland were separated and blotted dry with filter paper and

weighed. The phagocytosis index & was calculated as below:
a= CYKYW + Wis)
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 A
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, CMS008, 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 1 below.
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25 key: W body weight Ws: weight of l|iver plus spleen Thynus gl and i ndex
(%9 = (thynus weight / body weight) x 100% Spleen index (%9 = (spleen

wei ght / body weight) x 100% 30 Results Due to the large quantity of raw
data involved, only the conpiled end result are presented. The groups

W thout statistically significant difference fromthe saline negative
control are also omtted. 35 1. The effect of peptides on T |ynphocyte
transformation At 500. sg/ kg/day, CVB00Rsb1eGVS007, CMS008, Cvs010, CwVs012,

Cvs01 5, CMs019, CvBS021, a8 VbUZQ NETE Bglé i2uREoARlaexf 0 enhance T
| ynphocyte transformation 171G - 5 i9L—ijrglﬁq—'/a—rcw‘grdlfferencefrom
the saline group (P<O0.05 ATDNg t he pept| dekot O 0 and CVS015 were
found 40 to have statisti Mslog Si gnl?l cant diffePEhée from the | FN-y group
and | L-2 group (P<0.05) @XS8Adwn i’ Table 1 bel-@-1M4 Table 1 Group N XSD
(stinmulation index) CMVSOORS804.80340 Cvs007 9 1L76@2%* CMS008 9 1.70. 1*
CVMBS009 10 1.70.2* CMS010CRSR1®0. 3* 08 CMBS012 90+4.36% 2* CWVB015 9 1.90.3
*@\ Cvs019 9 1.810. 3* C@ﬁ@, 210 1.6+0. 1*  CVBPgHH &« 1. 70.3* IFN-y 10
1.60.2* [1L-2 10 1.70.2* se 10 ¢.30.1 * cp @*@mto sal i ne group
P<0.05 (c) conparing to gégro P<0 05 A cgga)%al ng to IL-2 group
P<0.05 5 At 509/ kg/ day, 02 and CMSD re found to be able to
stinmulate T | ynphocyte tr , havi ng st-a#0-§ tlcaIIy signi ficant
difference fromsaline M§929 I FN— group, andl-7T¥0-3* group (P<0.05). CMs014
and CMS036 were found to IbeN-abl e td0i nhibit T l.gHpkocyte transformation,
havi ng stati stical IL-2 10 1.710.2*
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

)

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 2.240.5+@A
CMS002 10 2.640.3%@A
CMS003 8 2.240.5*@
: CMS014 9 1.0£0.1*
) CMS036 9 1.0£0.1*
FN-y 9 1.7£0.2*
IL-2 10 1.840.2*
Saline 10 1.30.1

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
~ comparing to 1L-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



10 significant difference fromsaline group (P<0.05). Data detailed in Table

2 below. Table 2 Goup N XSD (stinulation index) CvVsOO 10 220.5*@

CMS002 10 2.60.3*@ CMs003 8 2.20.5*@ Cwvs014 9 1.00.1* Cws036 9 1.00.1*

IFNy 9 1.70.2* 1L-2 10 1.80.2* Saline 10 130.1 * conparing to saline

group P<0.05 (c) conmparing to IFN-y group P<0.05 A conparing to IL-2 group

P<0.05 15 At 5g/kg/day, CMsOO , Cvs003, CwVs007, and CVS034 were found to

be able to stinulate T | ynphocyte tran&btadmati on, having statistically

signi ficant differencec$5en1thqqsallne g@ggqﬁﬁgﬁgugghdx~ shown in Table 3.

20 15 Table 3 G oup N XSS 0 1.70.2* CMS003 10
ring to SLY-

1.60.2* CMS007 8 1.70. 1 'lFN—y 10 1.60.2* |L-2 9
1.60.1* Saline 10 1.30.] fne group P<0.05 At

0.5.sg/ kg/ day, CMBS008, €M “' rr%nol cuvso_ﬂ 7m%ie found to be able to
stimulate T Iynphocyte EMS®fordation, hhGEME* statistically significant 5
di fference fromthe sal IiNeygroug0( P<0. 05).68&2%hown in Table 4. Table 4 G oup
N XSD (stimulation indeg)2 CVS0®8 10 1. 70s8F1°CVS010 9 1.70.3* Cwvs011 10
1.60.4* [1FN-y 10 1.60. 2finel L- 2150 1. 60.{%:0Haline 10 1.30.1

*comparing to saline group P<0.05

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 1.7+£0.3*
CMSO011 10 1.6+0.4*
IFN-y 10 1.6£0.2*
IL-2 10 1.6+0.1*
Saline 10 1.320.1

* comparing 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,

CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033, CMS034,

CMS035, 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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* conparing to saline group P<0.05 10 2. The effect of peptide on NK cell
cytotoxic activity At 5009/ kg/day, CvMSOLO CwMsS013, CMs016, CVs023, CvVs024,
CMs026, Cwvs027, CMS028, Cws029, CMs030, Cvs032, Cvs033, CMs034, (CMs035, and
CMS036 were found to be able to increase NK cell cytotoxic activity, with
statistically significant difference fromthe saline group (P<0.05). 15
Among these peptides, CMBOLO, CMS016, and CMS030 were found to have
statistically signi ficant difference HBeH&dt he IFI\LV group-and | L-2 group

(P<0.05) as shown in Tabl eGRup2q 95 30 }Zfst N XSDh%) CM5010
9 914* A~ (CMS013 8 849* 0\@@@@1@ 92+7 *@ XWAHI3 10 7912* (CMS024 10 898*
CvsS026 - 10 .897* CMS027 1 028 1(3345*}@ 5, CMB029 10 874* CMS030 10
915* @ CMVB032 10 875* 89 * 859* CMS035 8 9010*

CvB036 10 887* | FN-y 10 10 778* line 8 63 9 * conparing to
sal i ne group P<0 05 @co N—y gr 1,1 P<0.05 A conparing to IL-2
group P<0.05 5 At 50pg/ kg/ 202 3gx CMB015, CMS021, CMS026, and
CVB035 were found to be ablEykend ncmease NK9@e§4 cytotoxic activity, having

statistically significant drikerencey fromthiesrsgal i ne group (P<0.05). Anong
these peptides, CVS021 wasCKigosod t oo have swats<®ically significant

difference fromthe CMS032 10 87+5*
CMS033 9 89+8*

CMS034 11 851+0%*
CMS035 8 - 90+10*

CMS036 10 88+7*

-1 IFN-y 10 77+8*

) -2 10 77+8*
Saline 8 63 19

* 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, CMS015, 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 X+SD (%)
CMS001 10 85+10*
\ CMS003 10 85+6*
) CMS0i12 9 4025*
’ - CMS015 8 78+8*
CMS021 8 88112+~
CMS026 10 76£9*
CMS035 10 72x9%
IFN-y 10 73+10*
IL-2 10 74+8*
Saline 10 56+8 -
* comparing to saline group P<0.05
15 comparing to IFN-y group P<0.05

~ comparing to 1L-2 group P<0.05

At Spg/kg/day, CMS008, CMS009, CMS010, CMSO011, 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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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 fromthe saline group (P<0.05). Data detailed in Table 6 bel ow.
" Table 6 Goup N XSD (% CMS001 10 8510* CMs003 10 856* CMs012 9 409*
CMS015 8 788* (Cwvs021 8 8812*@ CMs026 10 769* CMS035 10 729* IFNy 10
7310* M2 10 748* Saline 10 568 * conparing to saline group P<0.05 15 @
conpari ng t o statistcally signigicae@ifigencs fiopripaiNy sraypland 2Lgrgoyp B<0.00basAt

5g/ kg/ day, CNBEE@8ImTMBOD9, CMSO O, CvsA |, Cwvs012, CMs020, CMs024, CMs034,
and CV5036 were found to be able to |meeﬁse NK 20 cell cytotoxic activity,
havi ng statistically signi ‘ : Te group (P<0.05).
Anong these peptides, CVMI-SGLR ave 17
statistically significant Esjoe 4

(P<0.05) as shown in Tabl enpsorbabl g 7 GougzM*XSD (%9 Cvs008 10 924* A~
CMS009 8 9216*@ CMBOLO - ¥M8@9* @VBA 1 106#@*10* CMS012 10 857* CMS020
9 916* CwMs024 9 783* CVB@MS@2905r0 CMVS038540 759* | FN-y 10 808* 1L-2 10
808* Saline 10 609 * conpdM$Epot o Saline gbbtgF P<0.05 5 @conparing to

| FN-y group P<O0. 05 CMS024 9 783
CMS034 8 90+5*
CMS036 10 - 75+9*
TFN-y 10 8018*
1L-2 10 80+8*
Saline 10 6019
‘ * 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 0.5pg/kg/day, CMS002, CMS011, CMS012, CMS022, CMS028, and

CMSO035 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 § below.

Table 8
Group N X+SD (%)
CMS002 8 76£9%
CMS008 10 46+12%
CMSO011 9 79+3*
CMS012 9 77+6*
CMS022 10 “73+11%
CMS028 8 79+3*
CMS035 10 76+10*
IFN-y 10 72+9*
_ IL-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 CMSO015 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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A conparing to IL-2 group P<0.05 At 0.5g/kg/day, Cwvs002, CvsS011, CMsS012,
Cvs022, Cvs028, and CMS035 were found to be able to increase NK cell
cytotoxic activity, having 10 statistically significant difference fromthe
sal i ne group (P<0.05). CMS008 was found to be able to inhibit NK cell
cytotoxic activity, having statistical significant difference fromthe
saline group (P<0.05). Data detailed in Table 8 below. Table 8 G oup N XSD
(9% Cvs002 8 769* CMsS008 _10 46-12* 499 793* CMB012 9 77-6* CMB022
10 73-11* CMS028 8 793* _@wBE35 1N 7610* XISPNIW) 10 72-9* [ L-2 10 7410*
Saline 11 587 * conparing €dS8&1in group 8%*0g 15 3. The effect of

peptides on the activity dEM$00 rrpIhQ)cyte lhigdééreting 1 L-2 At 500g/ kg/ day,
CMB007, CMB009, CMBOLO, arfeM 159were f&4d7*Yd be able to pronote |L-2
secretion from T | ynphocyt@MSBEYi ng st at i §§¢lc7afl y significant difference
fromthe saline group (P< 39 A g t heg 04, éptl des, CMS007 and CMsS015
| dlfference 20 fromthe IL-2
group (P<0.05). And, CVS0OE-ghd-cMSO-0-—wer have
statistically significant dig > 1 £ R FN—y group and |L-2
group (P<0.05) as shown in T\% t% gﬁ up N XSD (RU) CvBQO7 9
8615*A CI¥5009 10 11413 *@\ 5 a5 9 8517**. FNvy 10
10018* 2 10 7013* Saline 10 3910 * conparing to saline group P<0.05
conparing to | PNy Glpaeiian @HSON @@ngu.sper?é undtojboeie ALpropBte
activity of T lymphocyte in secreting IL-2, havmg statlstlcally significant
difference from the saline group (P<0.05). Among these peptides, CMS003 was
3 found to have statistically significant difference from the IL-2 group (P<0.05) as
) 10 shownin Table 10.

Table 10
Group N X+SD (IU)
CMS001 10 | 60+10*
CMS003 8 86£9*A
IFN-y 9 99+16*
1L-2 10 72+12%
Saline 10 39+10

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

15
At Spg/kg/day, CMS007, CMS012, and CMS020 were found to be able to
promote T lymphocyte in secreting 1L-2, having statistically significant difference
from the saline group (P<0.05) as shown in Table 11.
! 20 Table 11

Group N XSD (IU)
CMS007 8 64+12*
CMS012 9 65+16*
CMS020 8 63+11%*
IFN-y 10 96+14*
IL.-2 10 77+13*
Saline 10 3719

-* comparing to saline group P<0.05

At 0.5pg/kg/day, CMS010, CMS011, CMS012, CMS022, and CMS034
were found to be able to promote T lymphocyte in secreting IL-2, having
statistically significant difference from the saline group (P<0.05). Among these
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5 At 509/ kg/day, CMsOO 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.1lL-2 group
(P<0.05) as 10 shown in Tabl e 10. Table 10 G oup N XSD (1U) CMSOOl 10
6010* CMS003 8 .869 *A IFN-y 9916* 1]-2 10, 72]12* in % 10 *
conparing to RERAfigseC M%ﬁﬁ“ﬁéé‘“ﬁ@to ayotiRstislly simiiqanty &Icr?ffﬁc‘? € 15 At-
5.tg/ kg/ day, ‘Evberrr GSE2, and EMSE2b apereMPgéhavere fo§p 1 Baveyr orot e T
| ynphocyte i retafisticadlyi signifitar® dlﬁavntermab¢tQtth€dFNw srgmi fadcHak gHowd er ence
fromthe sal |(|ﬁ’60@6bupsh(>wmmﬁ>)eb§s shown in Table | i. 20 Table 11 G oup N
XSD (1 T_I)s CMS007 8 6412* CMs012 9 6516* CMS020 8 63+11* [|FN-y 10 9614*
IL-2 10 7713* Saline 10 379 * corrparl nglte%sal i ne 'group P<0.05 At

0. 5gl kg/ day, CvsO O CMs(OA cl 2 Kctats EMB634—were found to be
able to pronote T | ynphocyte e ‘-u-= atistically

si gnificant difference frcﬁMﬁ%O saPl ne gréé:bll(P<0 05). Anpng these 19
peptides, CMS034 was foundM80Havel®t at i stIDt:*aI9r"@"S| gnificantly difference
fromthe |L-2 group (P<0.@4p012Andg CMVSOL39ar3¢ CMS022 were al so found to
have statistically signifaamsot2 di §f erenceodsigr@both the IFN-y group and
1L-2 group (P<0.05) as shawgois Tapl e 12gsppkable 12 Goup N XSD (N
CMSO10 9 6611* CMVSOL1 10H;ﬁ119 @19

87+15*
IL-2 10 73+13*
i Saline 10 38+13
) * comparing 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 Ilymphocyte 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%@A
CMSO013 9 154+15%@~
\ ) CMS0l6 6 162+19%@~
| 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 mn Table 14.
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CMS012 8 5913* (CMS022 9 10914*@ CMS034 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 |ynphocyte in secreting |FN At 500.i gl kg/ day,
CVvBO1O, Cvs013, and CVS016 were found to be able to pronote T |ynphocyte in
secreting interferon (I FN), having sta,}' ti' ally significant difference
fromthe saline group, |FEN-y—greup—and 2— -0 R<0-—05) 15 as shown in
Tabl e 13. Table 13 G oupSCroUur - 6 A CMS013 9 15415 *@A
CVMB016 6 16219*@ | FN-y CBSP891640 |L-2 110£19013* Saline 10 6511 *
conparing to saline groupCR&0095 8@ conpamcag® o | FN-y group P<0.05 20 A
conmparing to |IL-2 group Pefd0921 At g5099/ kg/sgday;+@Ms00 , CMS003, and CVBS021
were found to be-able to _?m)tegT | ynphogyfs: in secreting | FN having
statistically signifi cantlL_? ferenge fr I sal i ne group (P<0.05). Anpbng
t hese peptides, CVsS021 V\B.§ ound tQ 25 have_ sStatistically significant
difference fromthe | FN- ] .26 . as shown in Table
14. 20 Table 14 Goup N XSD comppringingeioE gronpl A& CMVS003 8 10616* CMS021
8 14317*@ |FN-y 9 12518* @donadfs tbIBNA groGaP+hes 10 6111 * conparing to
sal i ne group P<O0.05 ~ companng to IL-2 group P<0.05

, 5 .

At 5Spg/kg/day, CMS00S and CMS012 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, CMS009 was found to have
S 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 121215%4

CMS012 9 8619*

IL-2 9 105+14*

Saline 10 66110

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

15 At 0.5pglkg/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 (1U)
CMS010 9 142+18*@n
CMS011 10 89+18*
CMS022 9 145+13%@~
CMS028 10 96+13*
IFN-y 10 124+16*
IL-2 10 . 107+13*
Saline 10 64+13

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
" comparing to 1L-2 groupP<0.05

25 s The effect of peptides on antibody formation
21

¢



@conparing to IFN-y group P<0.05 A conmparing to IL-2 group P<0.05 5 At
59/ kg/ day, CvVB009 and CVBO 2 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 fromthe IL-2 group (P<0.05) as shown
in Table 10 15. Table 15 Goup N XSD (U CMS009 10 |2115*~ CMS012 9
869* |IL-2 9 105144t s3@lipyRe/ddf) E6HMSD02, CEMPGD3| NOMIS00EI0MS00g) AUISEEd). 05 A
conparing to bisd10r eMSoPRieii80 kS oNS®35 Chvironk denss oehEEME01 @561 8, OVB022,
and CMB028 \Necmo@ynctmwzob%mo@zt@msmtémﬁohxmmge MB038Crli ng | FN,

h t at S P<0. 05
e d%zg%géﬁaﬁ&gﬁg ety 2
mong. | d PLB.05¥

g ot L ?ﬁﬂdgr T e g@gg%gg%?g% 7y e
10 8918t ! 1y % 10
10713* Sal i n&°MR) @)ZFQ(QS} Xehiic; arq: Map 1P<5N%% (QBbing to

| FN-y group P<BISEES, AMSEHD 4rYIReL G MSLQZQ M%? @d@w§93%we¢k@s%foﬁl€€t of
peptides b&h atot hdyeob}atlfsmalﬂutmgmﬁcazt ﬂlfﬁ:rensa(fg)ﬁrkgbﬂiaghe IENBO@up GME0H32 CVB007,
CVS008, CMS00&pup EvBOISDas BhBolih Tat@VED12, CVSO 3, CVsSA 4, CMs015, CMVsA 6,
Cvs018, CMs019, CMS020, CM-S022, CMS023b1eGhB024, CMS029, MS033, and CMs035
were found to be able t 0GR rmte}aml-bﬂb‘_sﬁgp Ry formation, having 5

statistically significa rgpce 1 romyghex@aline group (P<0.05). Anmong
these peptides, CVB002, c8Ad8093, 1GMS007, @vBREB, CVS013, CMS019, CMVB024,

| CMS007 10 69+17+@

\ CMS008 10 82+15*@

/ - CMS009 10 - 113422 *@~
CMS010 10 112430*@~
CMS011 8 188+16*@~
CMS012 8 141421*@~
CMS013 10 80+16*@
CMS014 10 o 130424%@n
CMS015 10 13622%@n
CMS016 8 143+38*@A
CMS018 10 66+16*
CMS019 10 91+26%@
CMS020 6 155435*@~
CMS022 8 68+31*
CMS023 9 110+£45%@n
CMS024 8 - 75429+@
CMS029 & 115+22*@n
CMS033 10 143427%@n
CMS035 10 88+16*@
IFN-y 9 37+10
1L-2 10 71+11*
Saline 10 3247

* 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, CMS0I2, 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). CMS009 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, CwMsO 1, CMsS012, Cwvs014, CvB015,
Cvs016, . CvB020, Cwvs023, CMS029, 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*j CWVB003 10 9618* @ CMSOO? 6917*@ CNVS008 10..8215* @ 009 10
113+92 *@  CREepHonkpvingsiapsigel s defferense grog theciplin Srop ilﬁi

CVB013 10 80@@3‘@%01113‘31@1&%9%*@ cuv5015 10 13622*@ CMS016 8 14338*@
CVs018 10 6616* CMS019 10 9126*@ CMS020 6 15535*@ CMS022 8 6831* CMB023
9 11045*@ CMS024 8 7529*@ CMS029 8 ;} 22*@ CMB033 10 14327*@ CMS035
10 8816*@ IFN-y 9 3710 _LL..L_l_Q._Zl.Jrl__&ﬁ.ae_iﬂ_m__.ganp * aring to saline
group P<0.05 @ conpari ngCreel EN-W gr oup PX#SDEUnits A conmparing to |L-2
group P<0.05 At 50g/kg/ dagMSONB0030 CMSOLl524TMS012, CMS013, CMS015, CMs021,

CM5022, CMVB023, CM5026, Cibfldde CB029, CM3Q38, CMB032, CMs033, CMS034,
CMVB035, . and CMS036 were f Mgé)ﬂo e able tgpw@nmote anti 20 SRBC anti body

formati on, having statlstt y siggni fi can (iiliferencefromthe sal i ne
gr oup (P<O 05). Anong theﬁﬁﬁ%ig (ies 9'9 013, and CMs015 were found
to have statistically sig nt dlfferen ?‘ omthe IFN-y group (P<0.05).
And, CMB021, CMS022, Cvs09NISO B, CVBOXALS té%sozg
CMSO21 9 94420%=N
CMS022 9 110+16*@~
;‘ CMS023 8 84+11+@n
) CMS026 9 98+9*@n
/ CMS027 9 93+11*@n
CMS029 10 143+13%@A
CMS030 10 141+33%@~
CMS032 9 131124*@n
CMS033 8 112+15%@~
CMS034 10 1364118~
CMS035 8 97+10*@~
CMS036 10 118+11*@
IFN-y 9 3710
IL-2 10 71x11*
Saline 10 . 3247
5. : * comparing to saline group P<0.05

e 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 CMS021 were found to have
statistically significant difference from the IFN-y group (P<0.05). And, CMS001,
CMS007, CMS011, CMSO019, 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 stati sti cal l'y significant difference fromboth the IFN-y group and |L-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 below Table 18 G oup N XSD
(Unit) Cws003 10 5211 CwMs009 8 135* CMS011 9 679*@ CWMS012 8 5014* .

CMS013 8 709*@ CMS015 10 549*@ l. 9l 9420*@ CMS022 9 11016*@ CMs023
8 8411* @ CMS026 9 989+@-—EMB6 Gz mmy@ CMS030 10
14133 *@ CVBS032 9 131247323 =CMBg £t 13611 * @ CWVs035
8 9710*@ CMS036 10 1181EK W \ 91+ 4 »2 10 7111* Saline 10 - 327
5 * corrparingto saline g 53‘5' Fhygh to | FN-y group P<0.05 A
Al 959/ kg/ day;-MBOOL, CMS003, CMS007, CMS008,
CMS009, 10 CIVBOll CVs01 013;r CVBOL 579 16, Cwvs019, CMS020, CMs021,
CMsS023, Cwvs024, CMS026, C@@Qﬂﬁ; C\i5028, CNﬁQ,?,S;/*@BNBOSO CMS032, CMS033,
CMS034, CMS035, and CVSO36wsmie faend to bgisabk@ to pronote anti- SRBC

anti body formation, havi ngMsasi stliocal |y sozmgtfcant difference fromthe

sal i ne group (P<O0. 05) AnGMP Ul bese pept i de%4+3@ﬁ%003 Cvs008, Cwvs009, 15
CMs012, CMBS015, CMVB016, CUBAO6 al’i’d Cl\/502193nté2é@§ound to have

CMS019 118+20%
CMS020 10 89+24*@
CMS021 9 82+30*@
CMS023 10 166+27%@n
i CMS024 7 171439%@A
) CMS026 9 191:+17*@~
CMS027 . 9 117+45%@
CMS028 10 121+48*@A
CMS029 9 147423*@~
CMS030 9 . 158+37*@A
CMS032 9 157+37%@A
CMS033 7 128+39*8~
CMS034 8 172437+@A
CMS035 9 176+39*@~
- CMS036 8 179434%@A
IFN-y 9 37+10
IL-2 10 T1+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 CMS033 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,
CMS011, CMSO013, 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
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statistically significant difference fromthe 1FN-y group (P<0.05).- And,
CvsOOL, (Cwvs007, CvsO |, CMs019, Cws023, CMS024, CVMS026, CMs027, CMS028,
Cvs029, CMs030, CMs032, CwMs033, Cws034, CMs035, and Cvs036 were al so found
to have statistically significant difference fromboth the IFN-y group 20
and IL-2 group (P<0.05) as shown in Table 19. 23 Table 19 G oup, N XSD(Unit)
CvVs001 9 110224* ar CMS003 9 9124*@ %gog& 9 12212*@ CMS008 9 9726 @
CVS009 8 7918*@ CMSOL1 013 10 9328*@
CMBO15 8 9437*@ CMVS016 9S&®+ @ Als019 185:SRE9mY@  CMS020 10 8924* @
CMVB021 9 8230*@ CMS023 10MB¥27* @° CMSO241F 17139*@ CMBS026 9 19117* @
CVs027 . 9 11745*@ CMVSOEBISD0312148* @ Q829 9 14723*@ CMS030 9
15837*@ CMB032 9 15737* @ so0MB033 7 1283H4@ CMS034 .8 17237*@ CMS035 9
17639*@ CMVs036 8 17934*@430hgl\l-y 19) 3710 {ghx2 10 7111* Saline 10 327 *
conparing to saline groups % (ponpan#gg to |FN-y group P<0.05 5 A

conparing to IL-2 group P< 8151' gf day, CM5021, CMBS023, CMS024,
Cvs027, and CMS033 were Q" abl e Prom)te anti - SRBC ant i body
formati on, having

CMSOlS 9 13i4*
CMS018 9 34]*
CMS019 9 1243%
CMS020 9 10+3*
CMS021 9 57+9*@

i CMS023 10 10821*@~

) CMS024 10 98:+6+En

’ CMS026 10 19+6*

CMS027 10 99+14*@n
CMS028 10 18+5%
CMS029 9 18+7*
CMS030 9 19+7%
CMS033" 9 78+12%@
CMS034 10 2042*
CMS036 9 206*
IFN-y 9 37410
IL-2 10 T1211*
Saline 10 3247

* comparing to saline group P<0.05
@ 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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statistically significant difference fromthe saline group (P<0.05). Anong
these 10 peptides, CV5021 and CMS033 were found to have statistically
significant difference fromthe IFN-y group (P<0.05). And, CwVS023, CMS024,
and Cv5027 were also found to have statistically significant difference
fromboth the IFNNy group and IL-2 group (P<0.05). Also, Cwvs002, CMS003,
CMS009, CwsO10, CwsOl1, Cvs013, Cvs014, 5015, CvBOLS, CMs019, CMs020,
CMVB026, 15 CMBS028, CMS029, CMS030. .CMSO3®'C4aind CMSO wer-e—found to be able
to inhibit anti-SRBC antGmberly foPNmation, XS0 (mw y significant
difference fromthe sal iGMS@IBouplq P<0. 05%.6+Dgta detailed in Table 20 bel ow.
20 24 Table 20 Group N X31§bed8 t) 10 CNI500269;+413& CMS003 9 21* CMS009 9 21 *

Cvs010 10 103* CwMsO011 1Q31\§§620 Cl\/ﬁplS 10 E +CMB014 10 156* CMS015 9 134*
CVM5018 9 31* CMB019 9 1237%¢ 9 103’74 21 9 579*@ CMS023 10
10821*@ CMS024 t0 986* s 02 10 196 027 10 9914*@ CMsS028 10
185* Cws029 9 187* CMS 197 CVB038-%8!: 12*@ Cwvs034 10 202* CMS036

9 206* IFN-y 9 3710 ILIEN40 71180 sali Aé+@8*327 * conparing to saline
group P<0.05 @ conpari ndtt2o IFN—%/ group P<€8085 conparing to |IL-2 group
P<0. 05 Saline .10 5.110.6

* 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 sahne 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 6.620.7*
CMS030 10  630.5%
IFN-y 10 6.420.9%
-2 9 5.710.8

Saline 10 5.1+0.6
* 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, CMS016, CMS018, CMS019, and CMS035 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, CMSO019, and CMS035 were found to
20  have statistically significant difference from the IL-2 group (P<0. 05) as shown in
Table 23.

25

26



5 6. The effect ofpeptides on the pha~ocytotic activity of nononucl ear
phagocyte At 500.i g/ kg/day, CVMs003, CMs008, CwvsS020, CMs022, and CVs024
were found to be able to enhance the phagocytotic activity of nobnonucl ear
phagocyte, having statistically significant difference fromthe saline group
10 (P<0.05). Anmpobng these peptides, CVM5022 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 Tabl e 21 Group N&%\@?éphagmymup index) CMS003' 10
6. 60. 7* CMB008 10 6.51.2* Gr@p5020 N0 6. 40. BASDOMBERey00k indd). 6 * @\ CVB024
10 6.41.0* |IFNy 10 6.408MS00E-2 9 5.70. 8g.98ab+tmne .10 5.10.6 * conparing to
saline group P<0.05 O copp@yoorg too | FN-y gpppip« P<0.05 A conparing to IL-2
group P<0.05 5 At 50pg/ kgftaye CMSA 9, 9wand CMS030 were found to be
able to enhance the phag gﬁ#ﬁ@ic ctivity'gi‘ggponuclear phagocyt e, having
statistically significaag erégce fronthE’/sal ine group (P<0.05). Anpbng
these peptides, CVB019 wa¥¥%lnd o have &f&t-i%tically significant
difference fromthe |L-2 §MWB3 100( P<0. 059.7862%hown in Table 22. Table 22
Group N XSD (phagocytoti cCMidé&) 9CVS019 9.6+08*9*" CM5024 8 6.60. 7* CMS030
10 6.30.5* [|IFN-y 10 6.40CPfS018L-3 9 5.70.87+Satine 10 5.10.6 * conparing to
saline group P<0.05 A cogpgyping tgo | L-2 g eupef<0.05 15 At Spg/ kg/ day,
CMS003*, CMSO0O0S, CMs009, gg?@gfz eVB011, LyROd3. CMs016, Cvs018, CMs019,

-Y

and CMS035 were found to abl e HB

6.4+0.9*
IL-2 9 5.7+0.8
Saline 10 5.120.6

J * comparing to saline group P<0.05
A comparing to IL-2 group 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 6.410.6*
CMS036 S 6.2+0.3*
IFN-y 10 6.4+0.9*
1L-2 9 5.7+0.8
Saline 10 5.120.6

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

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

15 At 500pg/kg/day, CMS008, CMS010, CMS016, CMS019, CMSO020,
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 CMS035 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. ‘
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enhance the phagocytotic activity of nononucl ear phagocyte, having
statistically significant difference fromthe saline group (P<0.05). Anong
t hese peptides, CMS003, CMS009, CMsO O, CMs016, Cwvs019, 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 G oup N XSD (phagocytotic
i ndex) CMS003 9 6.90.9*" CMS008 9 6T4' CMSOO9 9 6.90.9* (CMS010 10
7.10.7 *A CMS011 10 6. 41. CNS C Q N 9 6.90.8*1 Cws018 8
6.71.2* CMS019 8 6.80.6 *A 6.40.9* IL-2 9
5.70.8 Saline 10 5.10.6 * yp P<0. 05 A conparing to
, and CMS036 were found to
be able to enhance the ph ) b acti vi ‘opPnonucl ear phagocyte,
having statistically signidy€emat d‘fer encg é@@mﬁ he saline group (P<0.05).
Among t hese pepti des, CNBQ%SMS found to b%eoggatl stically significant
difference fromthe IL 2 greog26( P<@ 05) asop3pewnst n Table 24. 10 Table 24
Group N XSD (phagocytotic oMoy GVS024 10080¥0.05+~ A CVS027 10 6. 40. 6*
CMS036 9 6.20.3* |FNy 10 @a20289* 100L-2 9 51%082* Saline 10 5.10.6 *
conparing to saline group PM5@3 “Oconpari 0g2t0:04"|_ 2 group P<0.05, 7. The
ef fect of peptides on the WMIHO of8 i mmune eaga@;ors@w 5009/ kg/ day, CMS008,

O %

CMSO O, CVB016, CMBS019, CMVEDHA%D32 0.25+0.03*@~
CMS033 9 0.25+0.04*@
CMS034 9 0.20+0.05**
CMS035 10 0.2120.03*@~
CMS036 9 0.18+0.02*
) IFN-y 10 0.15+0.04
‘ 1L-2 9 0.1410.03
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 group P<0.05

At 500pg/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, CMS027, 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 X+SD (%)

. CMS001 10 - 0.43%£0.07*

) CMS003 8 0.40+0.04*

' CMS007 9 0.32+0.05*
CMS009 9 0.41+0.03*
CMS011 9 0.41+0.04* -
CMSO013 10 0.4410.07*
CMS014 10 0.40+0.03*
CMS015 9 0.36+0.07*
CMS019 9 0.63%0.08*
CMS021 9 0.36+0.04*
CMS023 9 0.36+0.06*
CMS024 9 0.34+0.05*
CMS027 10 0.37+0.03*
CMS036 10 0.40%0.03*
Saline 10 0.53+0.05

15 * comparing to saline group P<0.05
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CMs022, CMs026, CMs027, Cws028, CMS029, Cvs030, CMs032, CvVs033, CMVs034,
Cvs035, and CvS036 were found to be able to increase the weight of thynus
gl and, having statistically significant difference fromthe saline group
(P<0.05). Anpong these peptides, CVS027 and CVS034_ were found to have 20
statistically significant difference fromthe IL-2 group (P<0.05). And,
CMS008, CMs022, Cvs029, CVsS030Q, CMS032, Cvs033, and CVS035 were al so f ound
to have statisticadll Y0usleiay caMSOGZs VeSS EMSAIBOtEMERK, | Eﬁﬂ;zgér oup and
|L-2 group (480135)CNEI% KBMBOA0n CaY128, £31SQ23, TAEW42EMFBOpCM

CMB008 8 0. 2XMB®@8 GMS@USOMSOBO, GI\MGZ,OQMSOBIB\IEDIYEO%,OBJH%@‘ASQ% “@5019 10
0. 190. 02* CN&BOR0tol Be @bEOD. DidreaseCBORE ghtOoD t1RGH1s 0F4and, CBRE Gstdiisti0alR00. 03*
CVS027 8 6. 2QipndrAaft difivBNes fibth thel&in® 2FoupCES023).10AMoRP Ghddd pefidesCMS030 8
0.300.03*@ @Iﬁ@@ﬁl WasOorliothdve @isticNB03gniAct diierddde @m t6&/B034r&H. 200. 05+
CVS035 10 0. 2860.083" @\nd CWRESED29 EMIEAR, ANIS0 12 NemSh e, 0CH0164CMIo018, 9
0.140.03 Sa'GM§O @MS?(QOO@MSOQQWSDM GMS@?J 'OMS@%OUJMMQ @fnso@comﬂarl ng
to IFN-y gr oypEd. 9@ CHISEOFRALE 16 fogn&l-ol?avgrs%lﬁgh aﬁ9 sﬂéﬁlﬁc‘ém%ﬁé@{?%/ kgl day,

Cvs019 f n r n, w
stati st:N?aI I %%m gnl canty %O‘% erd(raﬁr:ic2e ro{n | ne coaﬁro groups
(P<0.05) as shown in Tabl e—26 /Rﬂﬂ? F‘J\/RFDZ CVS009, Cwvsd 1,

, 5D (8 S and 10 CVS036 wer e

CVB013, Cvs014, CVsA 5,
found to be able to decrea
significant difference fro

th statlstlcally
4@1 (P<0.05). Data detailed

in Table 26 bel ow CMS014 10 _ O21i0 02*@,\
) CMS016 10 0.2020.03*@A
’ CMS018 10 0.2340.02*@A

CMS019 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*C@~
CMS026 10 0.27+0.02*%@A
CMS027 8 0.21+0.03*@n
CMS028 10 0.18+0.04*
CMS029 . 9 0.18+0.05*
CMS030 10 0.25+0.04*@n
CMS032 10 0.27+0.03*@~
CMS033 9 0.18+0.03*
CMS034 8 0.1940.04*
CMS036 9 0.22:+0.02*@A
IFN-y 10 0.15+0.04
IL-2 9 0.14+0.04
Saline 9 0.12+0.02

) * comparing to saline group P<0.05
B! comparing to IFN-y group P<0.05
s ~ comparing to"IL-2 group P<0.05
At 50ug/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
1L-2 9 0.62+0.07
Saline 9 0.53%0.05

20  * comparing to saline group P<0.05
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Table 26 G oup N XSD (9% CwMs001 10 0.430.07* CMS003 8 0.400.04* Cws007 9
0. 320. 05* CvsO™ 9 0.410.03* CMS01ll 9 0.410.04* CVBS013 10 0. 440.07*
Cvs014 10 0.400.03* Cws015 9 0.360.07* CMS019 9 0.630.08* Cvs021 9
0. 360. 04* (Cwvs023 9 0.360.06* CMS024 9 0.340.05* CMs027 10 0.370.03*
Cvs036 10 0.400.03* Saline 10 0.530.05 15 * corrpari ng to sal i ne group
P<0.05 28 At 50p /k /d

CVS018,
CMD19, CMBO2 0 ER%@ 5029,
CVS030, CIVSO ggi et
i ncrease t he r cant
di fference fer\fIr$ eCMﬁ%ﬁﬂea QJ% 8‘%1613‘%“ 8y n RSapie H’e%"ére ﬁ’f‘? &’ékﬁh °@v5034 was
found to Ravéherust gland, duvi %atgﬁi:% iyc%lﬁ{ﬂﬁﬂ@mfféfféfﬁ&“ee fregihengaling -gro

( P<0. 05). AndP<(tm;ooémo 8, perivie;1 SMIN0R0 EMSTNEEDNES02dead S MS 019
CVB020, CVBO22re GvBU28), h@ﬁ(}mshmwmﬁm@ﬁem@hﬁm thCN?SEZBEEIO!@d CVB036
were al so fo@@d.259. hawnd, €MRA18 ICMINNZ, SINGROFE, cCAMSOR, f ERIS6Re,e CMIP22y om bot h
the I FN-y gr @mMSe6d CMS®289CMED3L,PERISDZY, asl EMBA36 1 werd abdoefoRid td &bve 27 G oup

N XSD (%10_ stehfRady %%nﬁicaﬁtf)d@i%rence MRt 1k Q?}iﬁz)Og-rBAp “afelh 1L CMVR

260. 02 * @A 4s 3R i3 Tp1026 @\ CMS016 10 0. 20-+0. 03 * @\ 018 10
0.230.02*@ CMs 019 10 0.200.03 * @ 1,GM5,020 10 0.270.03 *@ COMS022 10
* NYNNQD. QD k A
0.300.03*@ CMS 023 10 0. 20902 XSO %)
CMS001 10 0.22+0.05*
CMS002 9. 0.2440.05*"
CMS010 - 9 0.2740.05*%@A
;. CMSO011 10 ©0.2240.04*
CMS012 10 "0.27+0.06%@~
CMS013 10 0.21+0.05*
CMS014 10 0.2340.06*~
CMS015 9 . 0.204+0.08*
CMS016 10 0.224+0.06*
CMS018 10 : 0.24+0.04*8
CMS019 10 0.24:+0.02%@~
CMS020 10 - 0.2440.07%6@
CMS021 9 0.20+0.06*
CMS022 9 0.25+0.04%@~
CMS023 10 0.231+0.06*
CMS024 9 0.2310.06**
CMS026 10 0.31+0.05*@~
CMS028 10 0.28+0.06%@~
CMS029 10 0.21+0.03*
CMS030 10 0.23+0.07*~
CMS032 10 0.2940.04*@~
CMS033 10 0.20+0.02*
CMS034 9 0.27+0.06*@
) CMS035 10 0.21+0.04*
y CMS036 10 0.25+0.04*@A
IFN-y 10 0.15+0.04
IL-2 9 0.1440.04
Saline 9 0.121+0.02
"* comparing to saline group P<0.05
comparing to IFN-y group P<0.05
15 ~ comparing to JL-2 groupP<0.05

At Spg/kg/day, CMS030 was found to be able to increase the weight of
spleen, having statistically sigmficant 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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CMs 024 10 0,270.02 *@\ CMS026 10 0.270.02*@ CMsS027 8 0.210.03*@ CMs028
10 0.180.04* CMS029 9 0.180Mp* CMS030 10 0.250.04*@ CMS032 10 0.270.03
~*@\ CMS033 9 0.180.03* CMS034 8 0.190.04 *A CMS036 9 0.220.02 *@\ |IFNy
10 0.150.04 1L-2 9 0.140.04 Saline 9 0.120.02 * conparing to saline group
P<0.05 @conparing to IFN-y group P<0.05 conparing to"lL-2 group P<O0.05

15 At 50sg/ kg/ day, CMs008, CvsO10, and ? 9 were found to be able to
decrease the weight of spleen, with Stg?I% call'y significant di fference
fromthe saline control gr , abl e 28 bel ow.
Tabl e 28 Group N XSD (% SO -380. 05* (CMS029
10 0.420.04* IFNy 10 0.500

| CI] CIVBOOZ CVs010,

Cvs01l, Cws012, CMBS013, - $ envs019, Cwvs020,
CMs021, CMs022, CVs023, GVBOZ&QWS%IW&&)P(WEOZg CMS030, Cwvs032,

Cvs033, CMs034, and CMsS036 were found to able to increase the weight of 5
thynmus gl and, havi ntf Smerke(dayal ¢ :%&?gans@Qﬁt @YPP K e k&% 2.0 NMBRRI 4 al | ne

group (P<0.05 ﬁMSA rfgMEAE LYEPR 0260SES028CIABOSB0, andsOMS033 ereVs030
were found %o lanétsbatblsttd @Ia:lrftaye ﬁegwmghtc@frthe dfofusr glarele byiognstatigtically 2 gr oup
(P<0.05). And, sighB@n0 difitvee Aron®VE $8jne QB0 9P <@RB0 23 mdDyBh&2, pepGNE) 26,
CVvB028, CVS032CMSHED 34 Cisd 1 Chibo=3fouind tochaa b statiftivaliy sitgoi floamteliff@emedtdnst i cal | y
si gni ficant ditht ¢t-eneeupf Peobpt And,EMEIE, YMS020par@NOMS03@ wgFeodlgd foilfk0. 05) as
shown in Tabl eo2%ve statistically significant 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 0.2620.06%C%
CMS008 10 0.2240.07*"
CMS010 9 0.2140.03*
CMS012 10 . 0.22+0.06*"
CMS014 10 0.200.04*
CMS018 10 0.20+0.03*
CMS020 9 0.2340.05*@~
CMS022 10 0.21+0.06*
CMS026 9 0.21+0.05*
CMS028 10 0.20+0.06*
CMS030 8 0.24+0.05+@~
CMS032 10 - 0.2140.06*
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
~ comparing to JL-2 groupP<0.05

At 0.5pug/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). CMSO001 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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Table 29 Group N XSD (% CMSOO 10 0.220.05* CMS002 9 0.214+0.05 *A
CVMB010 9 0.270.05 *@ CMSO | 10 0.220.04* CMS012 10 0270.06*@ CMSO 3 10
0.210. 05* CMS014 10 0.230.06 *A CMSO15 9 0.200.08* CMS016 10 0220.06*
CMS018 10 0.24U4 *@ CMS 019 10 0.240.02 * @ CMS020 10 0.240.07 *@\
CMS021 9 0.200.06* CMS022 9 0.250.04*@ CMS023 10 0.230.06* CMS024 9

0.230.06*" CMS 026 10 0.310.05 *@ 28,10 0.280.06* @ CMS029 10
0.210.03* CMS030 10 0. 230-9%* 20004 033 10 0.200. 02*
CMS034 9 0.270.06 *@ CVedas"Ro 0 P10 _04* >A¥NAE 10 0.250.04 *@ TFN-y 10

0.150.04 1L-2 9 0.140.04 GdB0Ge 910 0. 120. 020%006Tpari ng to saline group
P<0.05 @conparing to | FN-GM802Zup $<0. 05 " p%a000tfparing to | L-2
groupP<0. 05 At 5g/ kg/day, @¥BRS0 wam found fyo3kg.08bl e to increase the weight
of spleen, having statisthﬁgl y sigpificany Qifherence fromthe saline
group (P<0.05). CwVs015 wasgy T und tq, be abI% Q gcrease t he wei ght of

spl een, having statisti cal . . om t he saline group
(P<0.05). Data detailed. in g&wm&m% PoFOUBE<HEDI e 30
comparing to- IFN-y group P<0.05

~ comparing to IL-2 group P<0.05

In summary, we found that peptides CMSO001, CMS002, CMSO003,

CMS007, CMS008, CMS009, CMS010, CMS011, CMS012, CMS013, CMSO014,

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

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

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

IL THE IN VIVO ANTIVIRAL EFFECT OF PEPTIDES

In order to find out whether these peptides have possible therapeutic effect
on viral infections, we used the animal mode! 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 (5S0pg/kg/day, once per day) for 4 weeks. The serum level
of DHBV 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 CMSO001 at suitable
dosage level can be used as a part, or on its own, for viral hepatitis infection

25 management.

Matenals and methods

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

2. Animal model I

One-day old Chongging ducks were inoculated with 0.1ml stock serum
positive of Duck Hepatitis B Virus (DHBV) DNA (5X 10" copy/ml) by
intraperitoneal itjection. One week later, blood samples were collected

35. from the external jugular vein and infection was confirmed by dot-blot
hybridization with DHBV DNA probe labeled with digoxin 3. The ducks
were breed to 2 weeks old for entrance into the study.
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Goup N XSD (% CMs015 9 0.380.15* (Cwvs030 10 0.640.09* Saline 10 0.530.05
* conparing to saline group P<0.05 At 0.51tg/kg/day, CMVMs002, CwVS008, CMSOLO0,
CMs012, Cwvs014, Cwvs018, Cwvs020, Cvs022, Cvs026, CMs028, CMs030, and CWVBS032
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

t hese peptides, CMS00S and CVS012 were found to have statistically
significant difference from the IL-2 group (P<0.05). And, CVS002, CMS020,
and CVB030 wer e alGseuphspkid trebndiave statistically significant difference
fromboth the I FN- roup and |L-2 10 group (P<0,05). as shown in Table 31.
Table 31 G oup NDRED indsgisiomcks wers grpdpgazed eNpdrdoHYVIBs BBBPH 71 CMB010 9
0.210. 03"  OVE0124/Qc 3320 ihup GO HoHA 0580 4 "giv VBRI cf 200, 03°
CM5020 9 Q.230.05*@ ~ CvB022 1 0p 10.-063 ingyg&ggﬂe% njggtgbnpqg;me 028 10

0. 200. 06* CWVS030 8 0.240.05*@ CIVBOSZH%)Q .210.06* TFN-y 10 0.150. 04
IL-2 9 0.140.04 Saline 9 0.120.02 * conparing to saline group P<0.05 O
conparing to | FN-Y) pmoupdifR<gro0p (n=R):.conpdsi prgitive ¢ontrdl grooppPadivo8ine2 15 .. At
0. 5g/ kg/ day, CVS020 was found to be abl & twad reivensdngia/dei dht ool  spl een,
having statistically significant differedmmiftiation, tohes galdaype group, | FN-y

group, a IL-2 gr .( P<0. 05) .., CV5001 s faund taq. be le.to decrease the

wei ght o?gspl een, C)?Pjaegfl#ggrg'f%a_g}i cally w&#agqjﬁ?ﬁlﬁb;f@ PR Of1 ’ba% t he

saline group 20 (P<0.05). Data detail e%ivojsﬁle‘gﬁ%elll Oén%leﬁ’épér\ﬂfmdgagfy
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 el and stored at -20°C until -
analysis.

20 4. Serum DHBV DNA level determinations

DHBV DNA probe was fluorescent labeled according to the labeling kit
protocol from the kit manufacturer (Amersham Pharmacia Biotech Co.). 40ul
duck sera were dot-blotted (1 duplicated dot per sample) onto nitro-cellulose
membrane and hybridized with fluorescent-labeled DHBYV 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 sofiware was used . for quantitative
analysis of the blots. Statistical analysis was carried out according to the pair t-test
with SPSS software. v

N, 30
Results ,
Table I1.1 Serum DHBV DNA titer before and after treatment
DHBYV DNA level (Mean + Standard Deviation, 10° units)
Day 0 Day 7 Day 14 Day 21 Day 28 Day 35
Normal 26+12 45431 49423 102466 60138 50+43
saline
Lamivudine 2149 6+4* 7+6* 8+7* 8+5%* 20+19
CMS001 | 21%£18. 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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Table 32 Goup N XSD (%9 CwMs001 10 0.400.05* CMS020 8 0.680.09*@ 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 Pc0.05 A conparing to IL-2 group P<0.05
5 1n summary, we-found that peptides CVS001, CMsS002, CwVsS003, CMVs007,
CMs008, CMs009, Cvs010, Cwvs011, CMsS012, Cwvs013, CMs014, CMsS015, Cwvs016,
Cvs018, Cws019, CMS020, Cwvs021, CMS022, Cvs023,.  Cvs024, CVS026, CMs027,
CMVB028, CVB0280vedviogusiubreasshmensd3he happtitypoizgl nodeh33! SUHkaiBn36 have
in vivo bi ol dif pentida EIVISOQY was fownd thde shlertadecrease dhe seamn DHBVIDNATHEE | N VI VO
ANTI VI RAL EFREET4 GreREHTBES: Nrhaving siatisticaily signidgentwihiderpree (pHed fvapt i des
have possi bl ght befogpeatmiant efilfie of the same/ammblsi Blpex tampimtiomef teewtrgent,Hike ani nal
nodel duck hepain DHEBBIDNA etitei reounced toi 5 valdd with udystdintitad sliffencrice thtoem i N vi vo
effects of thbatabgye RestredesSshowind saashe dRtiBl pepldo@AsN] eagkbdiepatitis
B nodel was s@ierdible aRdot hAlGtkerirédimBe Rl for Bdadickiidd dNEs vihgneal injection .
(50pg/ kg/ day, once per day) for 4 weeks. The serum |l evel of DHBV DNA was
anal yzed by serum dot-bl ot hybridi zation. Lam vudi ne and 20 nornmal saline
treat mrent wagw§Reoas positive and negative control respectively. The
pepti de CVS001 was found to be able t(P]]teduce the serum | evel of DHBV DNA
at the 4t week ofDuckéep#iistaninl modeli nds 3t attabdishedapipyrineripl mpded fer
di fference fhumanthepatstsy Bnpatbegeness siydissperndp&n. 18)screering sofclepetiticd®d t hat
CVS001 at suitheadgiestic degwyeld thisjtudyaCME00Usess Rynd tqbe eble do demedse sheown, for
viral hepati tsemm ke of DEBYV DH Arafadewesks of Mattercniislicdg that Hegsptide Pept i des
wer e cust om GvStEsatzadtably dusege leasl dRdpyitld euiChiep apphicationcscheme)SAn Ber om
L-am no aesi dusefdOorRits Awh e lin dodBihatichlwiDn ethdayutatadcdshne nggicag foluialasanner e
i nocul at ed Whkphtidis Brhafdeegbntser um positive of Duck Hepatitis B Virus (DHBV)
DNA (5 X 107 copy/m ) by intraperitoneal. injection. One week |ater, blood
sanples were collected 35 fromthe external jugular vein and infection was
confirmed by dot- g g prégh dteliyZ adrhiaftrtdidbyPHBYp PhoheRTr RRLtbAREY Rt t h
di goxi n 121. plhgisddbek Siot WRhRIeIhEpshsHhR drdsgdessdithé PEptRBLS ANGRIslefdo t he
study. 20 via other alternative routes. The peptides may also be administered via
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 administered 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 1n this report, with or without punification of the resulting peptide.

Table 11.2 Peptides Effective for Hepatitis B

CMS code ' SEQ ID No.
CMS001 1

References ,
1. Chen Yaxi, Guo shuhua, Zhang Dingfeng, et al. Foundation and application of
Chongqing duck hepatitis B model. Chinese Joumnal of Hepatology. 1993;
40 1(2): 89-91
2. Chen Yaxi, Guo shuhua, Chen Xuehua. Preparation and application of DHBV
DNA probe labeled with digoxin. Journal of Chongging University of Medical
34



32 3. Gouping and treatnment DHBV infected ducks were random zed into the
fol l ow ng groups: a) Negative control group (n=9): Nornmal saline was given

| M per duck 5 - by intraperitoneal injection, once per day. b) Lam vudi ne
group (n=8): As positive control group. Lam vud| ne (41 was given

50ng/ kg/ day by oral adm nistration, once per day. 10 c) Peptide group
(n=9): 509gl kg/ day pept| de %adj usted to final volune of 0.5 to 1mM wth

nor mal sal i ne) d @ %?ér aay by intraperitoneal injection.
Treatment | asj, eO'Ta‘anrNi4 MERIS ARBSEL, 0BSE sMfub 0Bt GONT i JYdREhid Fsunddnharg one week
after 15 term bll%oﬂf Ldr @Eﬁﬁg}zraﬂetéﬁ oﬂltﬂ&&?ﬂ%ﬁa@iﬂhﬁ? tYBER HpAWR | rom t he

external jugul el n s i 4,121, 28, and 35 when
treat ment . st arte(fug Sercgmg the oo‘gﬂ I es V\g isolated i mediately [31

and st or ed -at4.- 20@nuiesi] Guansiupsi, sQi Zbenyuaseetund vaxp}mnﬁnea}edtudy of

det er mi nat i ons DhiBlwuliNA ggriabedwiishephtiicr B stm@atin [cainblnetoaectbr fdinaglava. t he

| abel ing kit prchinselodmamf Hepatklogy. maoL et 20%211( Amer sham Phar maci a Bi ot ech
Co.). 40l duck sera were dot-blotted (1 duplicated dot per sanple) onto
nitro-cellul ose mnenbrane and hybridized with fluorescent-I|abel ed DHBV DNA
probe for 25 IguantBPwECﬁO@IFEEETMS@NNMPmHH’son of hybridation, the blots
wer e devel oped in_CDP- Star fluqrin ﬁﬁry reagent RPN?Bg q\?and s&gpned with
Vuego Scafl (Bri salbowsr jo ind-o hef geRma e hare Pasiag PP HICAHEE LT t war e
was used. forond\galttis; We b thepimpkmedel Fat Masug nsplati %}PF spdxigitesigyl ysi's was
carried out dbeBneyariiects of the abay§ peplidesan disgpged Wsoftware 30 Results

Table 11. 1 Serumr@t'@%/eQN% &fltﬁ@%mﬁgs%@m@& af he'ln ms@;&rpe&n%&w 'eve'y

(Mean St and r y Dokl 28 Da
gg: ygrlgell o\% ﬁg j‘s aﬁl gh JEQ‘% - %lsézf mlg??ﬂtéf %t‘ﬂ‘;’r %plr%i* 76% 87*
¥

%ntone inée nP flng Wi th

t3
and

day 0 of the s e
positive (Iad ‘;ﬁfﬁj ?aé’t Pe &&e é{f)“]%l hment  of
the hepatiti ®°IHY Was k9 %c] ?3 ea serum creatmme vel, and splenic

index o the rats treated w1t MS01 MS018, CMS030, and CMS036 were

20  lowered compared with that of the control group, 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
Maternals
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 Expenmental Ammal, 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 Technique Company, PR China.

40 Methods

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



t he peptide CVS001 was found to be able to decrease the serum DHBVY DNA titre
after 4 weeks of treatnent; having statistically significant difference
(p<0.05) from the before treatnent value of the sane aninmals. Upon

term nation of treatnent, the 5 serum DHBV DNA titre rebounced to a val ue
with no statistical difference from that before treatnent, show ng that the
ef fect of peptide CMS001 nay be reversible and/or need | onger treatnent
period for erdidighes i The 2ofta pbdominahiygvas eEpesediend ba kidpepuwkre perfated with ani nmal
model t1l is remaskhid urghektaerpepoheRiealenatwdatx Way isolatedpimnimepsited ins B

pat hogenesi s Steldines o 0d1 IO Tris-HE] daffere pHng 1 pindEpatd theugh a tidegapeut i C
agents. | n thisnlsdsisebyl meNMSABE Anate Waldatietted iel 1abrké with oftber@as®-RRE serum
titre of BHBVolpRtaht eicohples Feeudlls haj@odotEntl:] anddnaadified td Betaid BR pepti de
CMSOA at suiy@ Ingnq%aggldnes\éﬁﬁmgnd wi th suitable application schenme, can be
15 useful on its own or in conbination with other substances as an agent for
human 8 hepatitis B management. In the present: study, administration by

intraperitoneal inRpggLj & »w@rétlﬁﬂmmztawuﬁqhw lrﬂﬂﬁﬁlzm% SifioHd &ibihe
possi bl e eff‘%?ﬁ'%ﬁﬁ'% 15 En %B Hg i gco\ﬁ!lpﬁetgtolﬂgr :
al ternatiye HQULes, en asu?%a I%Yan esf’ﬁ IH %h&‘{% r}{fg?er' it avenous

I nj eCtI On I nt ra nl"'ro é? \%J Ck’ wa as C () cuI
subcut aneous h % Fl t ediﬁg a § I"i ?ﬁ devi ce such
18%p

P%vaggr b’?% eé%fﬂﬂbe

as i posorre TPy ae 9 be
adni ni st ered fat’jcchF‘G Fingy of | I zst taﬁﬁsll?ﬁ“g uI e,
suspensi on, é‘iﬂaﬁ?’i‘%’ﬁ igicstion (ofi3ya spgiugy paPtopFpiitlwi2 . A Ppedy t"Y*’én or in

sl ow rel dése cpliciad tm fechrobd ajfryhahe arﬁla%ef‘%%waéﬁle&e?ﬂédeﬁraé@ selafedn. The

pe,ptl ‘de may further be applied in any formof topic application |ike
ointnment, cream gel etc with or without transdermal facilitating device,

or as inhalant of %‘Eme]POd tiag selilestsd, fram 1adeplityofBrats prideded bipodgreth The
peptide may aMasisolnéed ﬁmﬁe’r‘a@h@i@@hﬂltm@ withsneymaksalipe- s@h@éﬁq@eredrbémél%ﬂed into an
30 expressi owasyskehwith359 g reltit orti-ienug endinsabatehatvd Crovetigt. geberi de
sequence( t mcugaives the dlavdroel was irergoved biyi ceetnfigabon hred the snpdoeeterd evasf t he
activity of firthepapiiideedast SGI€sfor Bhedinutes.t Bifer cepnfigation tdrearoveianiout

puri fi cati onpetipithe, ¢raduldd ngs pehatdddad piahllg phdfidi Rept thel espebidaacbiyve for
Hepatitis B piBpaee WHENID)ND, thiidd00%, 13%, 3mdRede3®aces Thi cridsdgsG Yaxi, Guo
shuhua, Zhangabrdagkenen iret25al1 dofieagatiédnatanthda@ilyteaadléarniainmdananggi ng duck

hepatitigsB smgighe ThE RBS.LatIOM-BatkexOintibEMALI Rl QRY -defPfRed bYOhd (3hble 89-91 2.
Chen Yaxi, GignsibHMthodBien Xuehua. Preparation and application of DHBV DNA

probe | abeled with di goxi n. Journal of Chongqging University of Medical 34
Sci ences- 1994; 19(4): 295-297
2. Induction of rat glomerulonephritis : 0.25m] 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 1ml rabbit
anti-rat-renal-cortex IgG prepared as described in section Method 1.

N

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 50pg/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 [4I:

(a) urine protein level: each rat was kept individually in one cage.
Adequate dninking water was supplied. Urine was collected once
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3. Tang N, Huang Ailong, @Guo shuhua, et al. System c foundation and
application of serol ogical paraneters of hunoral immunity to duck hepatitis
B virus. Chinese Journal of Hepatology. 2001; 9(1): 13-15 5. 4. Chen Yaxi,
@o 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 Hepat ol ogy. 2001; 9(4): 209-211 I1l. EFFECT OF PEPTIDES ON NEPHRI TIS 10 In
order to find out whet per webesk payps peetmhavRropos soitkel tfhide apest wes ef f ect
on nephritis, we used tbemanedsy thebdethassatblddmetjpd.nephritis in this study to
test out the in vivo effects of the above peptides on diseased ani nal's
[3,41. The objective of this study is to investigate the in vivo therapeutic
effect of peptidgs) onsabmosttatingleolredul Mowpives tolfecteibiegithree pleekd b r at
nodel wass 15 constructegmbyt 4nd]sefid sgatind¥lete] @Btekminatiod. eTta créQfmi@x | gG into
heat hy Sprague Daw ey katWas plodidedasy $HghAdRdpIRGIsaBRIIM tiRchnique
i ntraperitoneal inject Cgﬂl glfl pepti des at 50g/ kg/ day once per day for 3
weeks. Hydrocortisone was used as positive control. It was found that
protei nurea, serumcreatinine level, and splenic index of the rats treated
wth GVBoLe, VEOLS Pm@é@@&eme FOnhQRLSdaERRal 6o th L hat
of the cqgtrol group, Jcal si gni ﬁl cance (p 05). Postnortum
m croscopi ¢ exani nati on o ney showed t hat the therapeutl c effect of
t hese pepti des was si nBplaen Wleﬁyddaxcfanem)sspiwnm@tmmanbbdywivsightconcl uded
t hat Cvs014, CMS018, CMS030, and CVS036 may be used as a neans for chronic
nephritis managenent. 25 Materials Sprague Dawl ey (SD) rats, male, weighing
120209, were frorr(d;entEﬁth@lbglcﬁxmarosdvpntahthmmbfklﬂixr@mghhmbstmwe)rss| ty of
.Tradi tional Chinese Medegich6sendideh eath gub farpatiolapicaMedantigatiynMedi cal
Uni ver si h)r{ Chinchilla rabbits weighing 3kg were 30 from Center of
Experinental Ani mal, Guangzhou University of Tradi tional 2 Chinese
Medi ci ne. Pegtatigsl alﬁiysis- am no acids origin, were custom synt hesi zed by
Anrerican Peptide Cong K Inc, USA, and .were diluted to |0 ? r] sterile
normal saline. 35S e PEE R OMPRG AN T AHD S PH R TP e ut PE Al Fact ory,
Chi na. Ser unﬁ?ﬂ“@%ttp‘?\ i@ Tatevaih oaedl HMARE POiFiklevelsy Bere SHENGHhORoM§sheng
Bi ol ogi cal Té‘éhfrﬁcak?é‘a]@éllsrpany, PR China. 40 Methods 1. Preparation of rabbit
anti-ratgopenal -cortex anti-serum[11: 20 healthy SD rats were anesthetized
with intravepg injection of 3% sodi um pentobarbital, 35 40ng/kg. The
aorta abdom nalis was exposed and the ki dneys were perfused with nornal
sal i ne unti | 1cl eafhodffdot agebptidciecaimeendbn dentnex pwésn level at ed, honogeni zed in
5 volunmes of 0.01M Tris-HCI buffer, pH 8.1, and filtered through a 140- gauge
Table III.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*
CMSO018 10 7.0£3.7* 5.5£7.9+ 3.34+3.4+

i, CMSO030 10 5.443.4¢ 9.5+16.2 2.4+1 .5+
CMSO036 10 7.9+5.8+ . S5.0£7.1+ 1.3+0.9+
hydrocortisone 10 3.1+£2.0* 7.5+£7.7 7.6+7.1*
placebo 10 22.5+22 17.2+14.5 20.24£29.0
normal 9  1.7£1.3* 2.3+1.1+ 0.4+0.2+

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.

37



stainl ess steel mesh. The filtrate was collected and m xed with either-

G BCO RRE 5 conplete or inconplete Freunds adjuvant _ in 1:1 and emul sified
to obtain the working immunization solution. 10 healthy rabbits were

i mmuni zed with the inmunization solutions, first tinme with conplete Freunds
adj uvant and subsequently with the inconplete one 10 The anti gen was

i njected hypodernally t hrough 6 random poi nts, m _ per point, once per 10
days. From 6'2 weeQhﬁﬁﬁ@ﬁd@?ﬁ@@%dﬁmﬁﬁg“%ﬂh?%%Wéd“??@ﬁ?kﬁ@ auricular vein and
the anti body titer was determ ned by the double diffusion nmethod 121. On

the 8th week after starting of inmunization, the rabbits were anesthetized
with intravenous injection of 3% sodi um pentobarbital, 20ng/ kg, and bl ood
was 15 collected fromthe carotid artery. The anti-serumwas then exuded and

i solated. _ | Q I§ bl oog gs collected fr%m 15 heal.th \é SD rats. The red
bl ood cel |5 le;l € 2 OIhthe BeTRKCTCAN R Jm'lﬁlp@ saline_ The
clean red bl ofdoupel |  was nmixed with 250 nl Sebim ereafinine leegl (wmeld i ncubat ed
at 4C overni ghiMSOAfit er 20 i ncubati on,l0t he bl dé8tkell was renoved by
centrifugati ogMswd8t he supernatent wae furtlggel+ nactivated at 56C for 30
mnutes. Aftecyabrifugation to rengge any opepci pitate, crude TgG was
i sol ated and PRIJF:8 purtfied fromphe SUpgER[.ent by precipitarion with
(NH4) 2SO4 t h .-_" 0% %% c g crude tgG—was
redi ssol ved Hi—EZE € PR §gha-ysed—etean—ef—anAmoni um
25 sul phat e. —FHE 3 er—was—deterni-ned by the
doubl e di ffuﬁ‘i’rﬁﬁl net hnd (21 2 |I]dlﬂ‘tl an mqg ]a'r alomerulonephritis 151:
0. 25ml pri ni fympeting with nérhaitis sitniengjvina biraebodrrgtomran (Rdgrebo)i t w<Olfobi t 1 gG wi t h
cohipl ete Freunds adjuvant) was injected 30 int raperi toneally into healthy
SD rats to prine the seRhs cldaM@néane] REfMaRe] B is Ofts }«%éxbxnfghﬁa%septl on of
the nor mal healdnayt \Q%E&J hlgﬁ&%nttﬁ'ﬁfof ﬁa%%h}{ﬁ ohiPd1 upséﬂdwﬂﬁ thafiihk Qr oups
wer e subggquenti HinkRdHELGe R TR GF s Qﬁ'ﬁ'ﬁxa Jv@a‘étfbm&t "(é&t‘ 't

%?al

anti-rat-r en ﬁt@ SIO‘i’ @vlg@ﬁf %id SHES &I SRE O, 1. 35 3.
G oupi ng and aﬂ%ﬁr{ 1% e OPQeru n%regh %%rvﬁ hsst% @q@{@}i fd‘:r@%é%@ n?uDs of
normal heal t nment con f ol

(pl acebo), nedhﬁli"?tf o tﬁ ﬁji (Ti %?téaat'ﬁ'erﬁ and the nephritis hydrocorti sone

treatment control (hydrocortlsone) 12 per group.. Treatnent started on the
day of induc |on t hydr ocort i sone 3. 3ny/ kg/ day, and

nor mal sg? Tlﬂesggﬁ ia FPEBF%% esPngP I}/dg’dﬁsn ni stered intraperitoneally
once per day and | asted for 3 vveeks 4. Paraneters nonitored 141 (a) urine
protei n | evellableHEB rEhe offaet of epntidenen Yiedpigtd ipdexix e cage.  Adequat e

dri nki ng wat eGronps supplied. Uine was col |l egiled indege 36 per week, 24 hours
per time. ProCesoicontent of the urine was @etesm ned by the Coonmassie bl ue
nmet hod. (b) semgmgreatinine Tevel: bl ood was3egk! ected after three weeks of

CMS030 ‘ 10 3.0+0.5+
’ CMS036 10 3.440.8*
placebo 10. 4.8+1.1
hydrocortisone 10 4.5+1.4 -
normal 9 2.4+0.1+

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 50pg/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.

38



5 treatnment and serumcreatinine |evel determ nation. The creatinine kit
was provided by Shanghai Rongsheng Bi ol ogi cal Techni que Conpany. (c) Spleen
wei ght i ndex: spleen weight index was determ ned by the 10 follow ng
formul a: Spleen weight index = nmean spl een wei ght = nean body wei ght (d)

Pat hol ogi cal m croscopi c exam nation of kidney: 6 heaviest kidneys were
chosen from each group for pathol ogical -exam nation. 15 Statistical analysis
Used t-test fbr i ref@ﬁfggﬁmp@ﬁﬁsm%f?@alwmomqal@e@@osa@plgé@rrggatwpor al |

groups, the tWO r »\ll&%awafsnaeyl ’fs@attgréc%l fgsplx\e%ssrn%a&ﬁieﬂped from
t he Statlstl EO_IJP] ousf ?sug ?Xﬁgtl&l up%g ?e?ne}& at nrent on

the urine pro éul?e las f?he lom 2%61( tn”ent 22 (L)I’I;I ne

protein I%yel un|t¥@¥§
0. 36. 8+ 2. B1- co o gjorserg B danyf ‘”’5“5 9“‘13153 ihg pro A‘§“4' 9.516. 2
2.41. 5+ Bﬂ%m'ths %S?alfub ¢ gpd gol CCH%IFB for aﬁéthileg}sahz 0+
7.57.7 7.67. 1C a‘ﬁﬂea&e the sepsessif ingpgtion ofnepbigtiy It yasppseryed thatyin 3¢ 2 31,1
0.40.2 25 Cohpaeuy GRS 4p|thrre bies @nlpjévlewtw@w‘m% stgan®f fPERES gispis des
CVBOL14, CMVBO1grmativeoBthe gereraivsoasulgtand bpprplky? dhijc gherecrplar erdtiglivan | ower
the urinelOpr dP@eparavtrs of thigsemg rat,rrag lettier rats ofdhe samyogrbup bdvelgsssntéallysti cal |y
si gni fi cant dh¢ fanenme! hisohgyhe phedebt. tinght ecbupo M1 830MH0BYpandp<0. 05. |t
was al so not €CMBO3, allipethglogishlparataterobf greuperotd, CMS030, CVS036, and
hydrocorti sone have slower growmh rate than normal. The growth rate of the
hydrocorti sone group decreased to such an extent that after the first week,
the treat mentCdatosionas to be hal ved to avoid severe intolerance 3 7 2. The

ef f ect of peptlde t r.eat %@ E@inﬁ?seru |n| %ﬁ euga 111 2 The
i nfl uencé 6|Hé% HﬁP éFB% T% gﬁd éup ﬁ
creatinine Iéﬁﬂg ke/danspncs Pep 4 iE ippanspionealiy) pags VfO 931*
CVS036 10 Soiherapeutlc eﬁec on expenmental Masugi nephntis 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 nephritis patients. The peptides may be used on its own, in
30 combinations of two or more peptides, or in combination with other
3 pharmaceuticals or food supplements as a total course for nephritis management.

Table IT1.4 Peptides Effective for Nephritis

CMS code SEQ ID No.
CMS014 7
CMS018 10:
CMS030 21
CMS036 ' 26

35  References

1. SDA(State Drug Administration, P.R.China). The guideline of preclinical
researches of new drugs. 1994, the 1st edition, Page 96
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Pl acebo 10 265212 hydrocortisone 10 239107 norrmal 9 801* Conparing with
nephritis rats receiving placebo treatnent (placebo), * P<0.05 The serum
creatinine |l evel of Masugi nephritis rats receiving placebo treatnment was
much hi gher than that of the normal control group, show ng that the 10
renal function of the nephritis rats was abnormal. It was found that the

pepti des CMS014, a cahd r day
wer e abl e to%l om%gihél%\% Qg?h;s%?%&g%g? a? |f Ril;]?r{% 9&%&&%};&? é%f@%%ﬁ“ﬁ y

si gni ficant di fferé P ¥ SN NephTTE i PR \%etuﬁ%pl aceho" t réattrent. 15
3. The effect of p %‘%li-]d)gé- on the spleen indexes Table 111.3 The effect of
peptides on tBe spCeen QindeX41X DGre3nethcicloPs oF ShiRin@ed1dgehe XreseadhBsl 410
3.61.3* CMBO18 10yaiidhaBthineEA3AciAE) tBe PLpRSs SEMBAROPIdisBnd Sodibanyp! acebo

10. 4.81.1 hydrocgegihsane;stQdifiophods:sgwr mal 9 2.40.1*  Conparing Wwith
nephritis rats recei ving pl acebo treatnent gpl acebo), * p<0.05 20 The

spl eens of al # i ndDeefuretus. Bice stidehre dar geetpsiget rexperment rahs,

showi ng that the ididewoeiyorandf phaplecolpgisalwasalngicat ed nowi dmgse $egponse. |t
was found that t hBubhshihg Cesip@fEBtding CMSDE 8ditiGh/R08D59%ind CMS036 at

509/ kg/ day, opce p d were. aple to degrease,the.s dndex, with
statisti CZ?I yg'si g ﬁﬂ%gﬁ‘gaﬁﬁ?g‘?g@gtg‘? g?ﬂP? esaé]fq?) @%%%gpﬂbgn}? ats
recei ving pl acebo PYHEE ML 598108, b7 298 This suggested that the peptides
m ght exert their corrective effect against nephritis through

i munosuppr esgion nechanisns. 38 4. The effects of peptides on the renal
pat hol ogi cal hY-cr &L OB P SEPTHIES ONANCER with normal rats, the
-nephritis rats reqgiotiéooPhRC SROVEGRRHARE thehtiled ¢RHO padsHP IhetpoMRdon Si gns  of
fibrous 1tissugntQr WBhLERAN atiBud #smalORBhM| Bhcer GRASY 5L VRS PkABb@ tRE t he

gl onerul ar ephibfy ichwﬁec{s%'f%_tajbg%I%E%tigés%ﬁ(‘d?é%ﬁsl%d aHiEAa?st.' on "5 and congestion of

gl onerul ar capillFaries, edema e proximal tubule epithelium and cast
formation in the distal tubule and collecting duct. These pathol ogi cal
changes configmrgda.fhe successful induction of nephritis. It was observed
that in the group CVS014, there was only one rat showed signs of fibrous
ti ssue formation Bxperimentgl apimpelsl ar capsul e and hyperpl asia of the

gl orrer ul aj epi t helg bityc 10 Y Bk RARATELES i SABEANe A sahher rat s

of the sane g@g sane rena ofogy as normal rats.
In the gr oupg(IE g’?églcﬁg%gg,ﬂsgndé’lp %, al | pathol ogi cal paraneters of
all rats were normal _

2. Cell lines

Mouse sarcoma S;gp cells, Byg cells, and L35 cells, from Cancer Research
25  Department, China Medical Science Instituie.

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 Ameriéan '
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 (rmIFN-y), from Bejjing Biotech Inc., PR
China.

35 - Recombinant human interleukin-2 (rhlL-2), from Shanghai Huaxin Biotech
Inc., PR China. '

Lymphocyte separation solution, from Research Institute of Hematologic
Disease, National Institute of Medical Science, PR China
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Conclusion 15 It is concluded that the peptides CM5014, Cvs018, CwvVs030, and
Cvs036 at 50gg/ kg/ day, once per day, adm nistered intraperitoneally can have
t herapeutic effect on experinental Masugi nephritis rat nodel. Proteinurea,
creatinine excretion, and renal histology of the treated rats were corrected
by these peptides, with statistically significant difference fromthe
control group receivi ng%qzj pl acebo_treatnent. These pepti %gs may _act through
i munol ogi cal _meckaios h@mdF rf&ir’é:gb%bz%yh%fﬁ@ﬁ““icﬂff?ﬂ%rﬁé’é ArghRk PRl een

wei ght i ndex,Cltg does not exclude the possibility of their actions via

ot her nmechani sns. Discussion 25 The peptides CvS014, CMSOL8, CVs030,. and
CVvs036 may be useful as a part, or onits own, in nephritis managenent in
human. For eX4sinds, the peptides nay be used to correct proteinurea or to
restore the excretary functions of nephritis patients. The peptides may

al so be used to prevent father kidney function inpairnment in nephritis
patients. Thé. pedeMsmmnbétqawustmel ts own, in 30 conbinations of two or
nore peptides, or in conbination with other phar maceuti cal s or food

suppl enments as a total course for nephritis managenent. Table I11.4 .

Pepti des Effecti vintfaperithieqahr infjéctiofoMoncodperSHeY.| D Wath thivBQlcdption GVEO0L8 10
CVB030 21 CMrddhodtham3de flohgrLingesps|starfoDAeSinthne 5 [0a b fobei trunslarminigon,

P.R Chinap. THeeagesrdelld. nﬁlleyc]@bE&;bhﬁhlﬁahrouﬁ@ﬁ'e@rtfeb&ﬂ oafthdesnt dayiger 1994, the
1st edition, yER@enARg ke Canc&U csilRUY WeatnRint F -all THSugtewiR dedting Ysubétance

phar macol ogi %{ed?mda%&tuntﬂt}ﬁanﬁ@ﬂﬁie@ ﬁle@&héﬁée%?ec?ﬁ@ i shing Conpany;
Bei-jing, the 2nd edition, 1991:1071. 3. Chen The met hodol ogy of

phar nacol ogi cal researches of 5 traditional Chl nese nedi ci ne, the People's

Sani tation Pybli SEngrCOIPAdes FQhE bfdin 1o AhoRditbd 8N, s8R &30 4. Du
Guanhua. ;Jhe” gui dg] &f%fc%fcf S ReS] Ao HGRREL ratg?loﬂ"i hgst i scovery and

phar macol ogi cal eva uafi on df new drugs, ScCi e |ng Conpany,
Beijing, the 1st edition, 2001:598. 10 5. V\ang ShUX| an. Nephrology, ' the

People's Sanitati
198?: 244. |V, EF B u%%l? B‘E‘b c}'aoghﬁlh%h%gt whet her
t hese pepti d&S Hd 8&?‘81 gl e%r%veﬁ? %a lgﬁgmfg %‘F SPRSFULed vari ous
standard ani nmal c$toder Spdatcdman ctlitd Svest uthgutiated @st DMEMIHE medium
20  supplemented with 10% fetal bovine serumn, 37°C, 5%CO, 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 Hank’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
saline. 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 Sygo 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
saling) on the second day after the last test substance administration. At one
35 minute and five minutes after the injection, 20} blood was obtained from the eye
canthus with hepaninised tubing. The blood was mixed with 2ml 0.1% w/v
Na;CO; and then ODggoum oObtained. The outline clear index K was calculated by
the following formula:
K=(lgA;-1gAz) =+ ({2-1tl)
40 Key:
Al: ODggonm at first minute
A2: ODggonm at fifth minute
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bi ol ogi cal effects of the. above peptides on diseased aninmals. Materials 1.
Experinental animls 20 BALB/c mce, C57BU6 m ce, and DBA/2 mi ce, weighing
18-22g, from China Medical Science Institute, PR China. 2. Cell |ines Muse
sarcoma S130 cells, B16 cells, and L1210 cells, from Cancer Research 25
Departnent, China Medical Science Institute. YAC-1 cells, as gift fromProf
Yao Zhi, Tianjin Medical University. 3. Main drug and reagent The peptides
used in this studys mefgescust.om manuf actured by American 30 Peptide Conpany,
Inc., USA Fetalk:-bopifig serum RPM -1640 cell culture nmedium from G bco,
USA. MIT, ConA, from Sigma, USA. Reconbi nant nouse interferon-y (rmFNYy),
fromBeijing Biotech Inc., PR China. 35 Reconbi nant human interl eukin-2
(rhlL-2), from Shaxfidraihe Hhlaxbaytdsisoindeh studmcthe RhteChvierea killeyniph aenvical

separ ati ors soledtbraniisiédatich. Rese diveh splest bhditacef tiddaamicdd dgscctedPhlpaede,

Nat i onal | nstdrth@“@fo Medi cal. Sci ence, PR China 40 Cycl ophospham de, from
The 12t h phar maceutlcal factory of Shanghai, PR China. Methods 5 1.

Adm ni stration of test substance Intraperi toneal | nj ection, once per day.
Wth the excefieiphigdeltost itdepphospharmattd agbelop; al | groups started treatnment
5 days before tgangpl &yt W-thg)the cancer cells. The cycl ophospham de
groups wefe trege d on the next day after transplanting the cancer cells.
Treat ment of al{; th testing substance |lasted for 30 days or until
the ani mal died cified. 2. The effect of peptides on the
growth rate of tﬁénsp%hp%ﬁgagf%ﬁlgowz%?cona cells 15 in BALB/c mice, and that
on the immunol ogi cal function of the host BALB/c mce were random zed into
peptide group2 cydihephemremi dehiyHennder waralgulgedigsordng e group, and

sal/i ne gridup, 20 é@iiqmnsfownlagr oup. Stock Slsg sarcoma cells were incubated
in DMEM F12 medi urﬁu uﬁ%ﬂ&@ﬂl@% aeqr(ot&lﬁ&alvegﬂe/w@on% hp 37C, SO0
for 72 hrs, %Hnl’}@é Tghto trédt}}ﬁ@rﬁ u% guﬁné é{ ﬁt%@c@rﬁt%orl peratur e.

Adj ust the cé concen tion per 1 's sol ution.
0.2nml of cell suspension was |rrpl ant ed to several BALB/c mce t hrough t he

arnpi t for 19 lghe e%%ctI of pePtlciQs oot t}yges al lol“ EQL %’ ml cf%r\%lhct?insplgnt&? gscafw

di sl ocat '2%” &1 }yp% h)(lelgcancer@gz non Isrupte

BALB/c mice were randomly grouped into peptide group,
cyclophosphamide group, rmIFN-y group, rhIL-2 group and saline group, 20
animals per group.

25

Stock Hy, cells were incubated in DMEM/F12 medium 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 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 H,; carrying mouse model for ascitic fluid type hiver
35 cancer. Administration of test substance started as described in section Method 1.
Survival data of the mice was recorded. If the amimal survived longer than the
expeniment, 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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25 masses were harvested and washed clean with sterile saline. The tissue
was dispersed in saline to a honogenous cell suspension, in a ratio of |g
tissue to 4 m saline. The sarcoma bearing mce nodel was prepared with an
injection of 0.2mL cell suspension through the arnpit [I]. Adm nistration
of test substance treatnment started as described in section Method 1. 30
2.1 The effect of peptides on the phagocytotic function of nononucl ear
phagocyte in mce with 5180 sarcona [2,3] was anal ysed by inj ecting mce
fromthe tail vein with 0.1m/] Oy body weight of |ndian r) (1:5 dilution
with normal  <hl i népegifeehel @@3@%08&96 éFlé‘é?T ppuilyspt BedB %@Hg? ante

adni ni stration. At tonw!Bkedaseitie Buiddpalivecamraiiies after the injection, 201
bl ood was obt ed iftsdh hepari ni sed tubing. The bl ood
was m xed wi tﬁdgm %élmmﬁgf%ﬁéggmsﬂﬁﬁ en OD68om obt ai ned. The outline
clear inde¥ K was disiatiiy &AdcB/bymict hwerf ofahémmhisgl firde meptide 1gequpg AmMIFNey
A2)=(t2-t1) 4foifeyhILAl gro@hcadrsatiaet grouy, I micapeegron?,: andR6G@rat iato Hpf t h
mnute 41 t2: chrrpingwiies motldl:as Hestribert & satticar Miethed gh agieritnpiinmtibn d€xhest udy,

t he mice wer e dsghdel @l the 5y hibdlanced Wt tadiimstetes IfexC 83 idays, tHhmidd were, sSpl een,
and cancer ti 3SR WeE&vidhiSES6EaE0n. Dheoipied wal KolaRAGisoicaifesnd Hagually

phagocyt osjips 'd‘k‘ﬂ@?&e@m"@ﬁd | 05is 1%t @@o@\ﬂloﬁs\lsﬁﬁl&% ection fedd1ekKé MEN:Rd ée(ﬂ key: W
body wei ght Weg %95 b IJsYeQ/'édmr sao %O;Qﬁ? %ayma s@inft Gielinhi bi tion
ndex vas cal cif er%%nm Lﬁgggn 490 f 59 erggtgﬂe “?asd HEg arowth

i nhi bition index R I’WEI ht
of treatnent gﬁ“g’gi \A%S\%n ]t'(n) V%‘fm ’?S’ fg ﬁ' Pect gf
peptides q i chq\ﬁt;yg'%i g?}}g.;?ic? E;)Br g?g:ﬂ?{;an%u \%{? &,8‘? re20 fluid
type |iver’ca o)  &Tr aﬁ}éeﬂt e group,
cz | ophosphami ’&?S? tp colmTERagk s - BipHonaltY- Ze‘ﬁ‘ﬂsé’g 1B dangla| 5OH %Ct’é‘lgoﬁ’ﬁl, go P
ani mal s per grerip! gQ‘BODStVBEIQOP‘IQ o fescrisd cabpyie ubdihe dvashedonERMETS thésdi um

suppl enment ed wilblgd taObs Hesizgfl delb\denstiasenuRPMI7AGA 8 waltpref medipR, Bomamigen washed
3-4 tinmes wit 0% fetal bovine serum.

20 42  The effect of peptides on the T lymphocyte transformation in mice with
ascitic fluid type liver cancer Hy; {4

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

25  added, and 100pl/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
centrifugation at 150g for 10 minutes. The supernatant was collected and stored at
—20°C for cytokines IL-2 and IFN determination.

50pl/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 ODs7;onm 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 peptides on the NK cell act1V1ty in mice with ascitic fluid type
40 liver cancer Hy, P ¥
Mice spleen cells were prepared to 4x10%ml as described in section 4.1
above. Target cells YAC-1 were brought to Jog phase and adjusted to 1x10°/ml.
Using a 96 wells cell culture plate, 100p] mouse spleen cells and 100p! culture
medium were added to the control well containing only the spleen cells; 100pul
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Hank's solution at roomtenperature. Adjust cell concentration to 1-2 x 109
per litre with Hank's solution. 0.2mL of the cell suspension was inplanted
to the 30 abdom nal cavity of several BALB/c mce for 6-8 days [I]. The m ce
were killed by cervical vertebra dislocation. Ascitic fluid of the m ce was
collected asceptically and the cell concentration adj usted to I x 106 per
m with Hank's solution. 0.2ml of the cell_ suspension vvas inplanted into

t he abdomi nalt2@ghsely apd 10018 suttwry mrdeen psregedded & 3‘%%’@”?‘2‘?‘%&??@% nouse
model for asonly lerget edlle 10Ppbmbuse splegbeadla prek t00pNrsch P isrvere atredfto thest .
subst ance st a¥K edivaly adegyordllbdthréerpasadlel setsrpiVed fode were Bepapéd/pdr datse of t he

m ce was recosfikedhath fihd e wans &l ctre/ pMed Weh grtbdtddafor Whes atedvpery fyent, the
survival daysoas recorded as the duration of the experinment. - Mean survival
day was obtai ned by the Kaplan-meier nethod in the Survival  option of the
SPSS sof t ware. The2@ales wer conidiesed\ghd > ¥aioE d 0 aregentocsrlartibe sdist nee 40

fol | owi ng f orsnpdreatargumay disedrdqdraad R O/ etbM Tsafrlwisial Wekcagdded. nT}terléaQtWBnt group -
mean survi valmixties svae theposhtkapl foyRompiutes, anveiquisatedvity3l CdaYsCO: fondt r ol group
X 100% 42 4. hvhs. 8ht egienctanpeps didesdadmnitcheentréfupaiioarat i Hgdor 1) nofiuBALB/ ¢ m ce
with traospllaotedoastHGle-frbping] Wypsided uad siedss &or Hadndesl i eagati on of

spl een cel | sesBERSd @8d dblotdain DDA dffeycHBALBleerdlice@ati@B0EmI andoni sed i nto
peptide group, rm_FNy group, rhilL-2 group, ‘Eﬂg sal i ne group, 15 m ce per
group, and pr eFar &ach prseﬁ?29%’élr5r Difice SelpRmly cartrdellEsE; I8t FHIS sect i on
Met hod 3. Af OBY GoRpPlarrbibiesRsHY "qumlé withhothespleea|apd targqﬁée@SesThes]ﬂBsqunces wer e
adni ni st er ed a¢@ityiBdescgfach meussivas opkamed byifirst derivype sheraverase OIF ef Beati on. The
spl een wd8 i dotapedllelseglsi efagacly camblinaten dhdnyapplyin Ypepwwete @Dcl deD- Hank' s
sal uti on usi heloaving fomeslkai on needl e. The di spersed cell suspension was

furt her sieved tfgopgy &géoqmgw J%?'cﬁﬂ%%‘ o8t BLERD 55k _si eve.

Af t trif ded
Theeéeﬁe”péhg?a e ?s)iwagaﬂ et Sy zeor e,

kept standing sti W’f or 10 m nutes at roomtenperature. The suspended cells
were 15 c¢ol lected by centrifugati on at 150g for 10 minutes. The cells were

washed 2-4 tjmes_wt solutjo e-.suspendi n

col l ecting by ceht ‘?FE é’flpﬁli’lt“{)_?‘fa tﬁ%ﬁ‘éﬁvi"? HPQ%YM%&‘F? BP'E‘ %"6‘5&@ ghe washed
cells were then ]dizlod?‘é‘ﬁmiao t he deS| red cell densities by RPM-1640 culture
medi um cont ai ni ngBAIDY%fcet als hRkkNIGeH R r2ofizd The §lpedd @éuppepti des on

the T | ynpho r ot t d eqhiver
cancer Hg;llg}%ﬁ?é gg]g%?% %%E}B gl?ﬂglgnm typ\i\ﬁ;(ﬁllgfsz/ gl%qagve!rngd %hg{geﬁx‘oﬁgt% a 96 wells

cell culture | /well, three parallel wells each of the assay
sanpl e and cont r o$t0919ﬂhnzh<eCelbewermu@é)atelifdnt]abf%%% mediuneg supdemenied | ConA of
1004g/ m i n REMLO%6%G! bevineosranl dad;/ 5%63@21@012111%11% \pfh@ﬁﬂﬂpmesmﬂlﬁ) was used
for the contHetlgs sohiteoncsid asijused o 1 kril@Utrdls per Hftor Ogidnlfof $heetell 37Qen§idh CO2.  The
cells were thenimehited édo 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 aseptlcally 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:

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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centrifugation at 150g for 10 m nutes. The supernatant was coll ected and
stored at -20C for cytokines IL-2 and | FN determ nation. 501/well MIT of
Img/ M in RPM-1640 was added to the cell pellet and 30 the cells
re-suspended by shaking for 2 mnutes. The incubation was continued for 4
hours. The super nat ant was di scarded after centrifugation at 150g for 10

m nutes. 120 40 pr o ed to.th peJI t and shaken
for 3 mnut e‘ea? eﬁquggptﬁg étﬂ\’lvaguna‘?fgla %néﬁéfb/lé lg g@
referenced at 630@ATPIBEIERHIRABIRRA oAb ol the melastalic \RotpEabal thenr ee
control wells. Thénocllaiequmedaiond cfidex (SI) of each nouse was obtai ned by
first deriving the average OD of the three parallel wells, then dividing
the value of the assay wells by the control wells. 4.3 The effect of
pepti des dn'the NKsoBV6 maes, 6w woeks pldribody Wetdht 48R 8. were repdgmezedainto40 | i ver
cancer H22 t Feptide dvbwpe cgpdphesphemidesgromr, emfidepareg, thlLxgr06y, mnd aglimescr i bed
in section 4.gloupabdwdmakaeggburcel | s YAC-1 were brought to | og phase and
adjusted to 1x105/m . Using a 96 wells cell culture. plate, 10041 nouse
spleen cells and 1001 culture nediumwere added to the control well
cont ai ni ng only tReckM gausehkanomddodls Wae indugatd GeDMEMYIT 2| Aediusul t ur e
medi um wane agdsigended Wigh CORtERI bovlel sea)3ataYE RO, T6 12 hd) @eh washdds; 1001
nouse spl een 3c£tinss #F Hﬂa{vhea sdlaE e trhé edll Sonveuatiasdadadigstéd® 1 RXoagdr vi ty
assay vel . Thres nanad 4 noa%a oqﬁmt&%@&nvsesm%en W€ é&éh PafhdRUse. After
toggt Satrgfegﬁv\én' it ﬁx@ltl;-stﬁ it & r(gb}affé e i sfa ééﬁmﬁs t@g]%]?»zgl | g% 5
iﬁa}fr%lf ﬁgﬂ&l scarg 2‘%8‘? ﬂ% :{\E/?# lﬁ%i t%/ngﬁ tvvg(g ‘added. The

The superna
reactionl5m xture was then shaken for 2 mnutes, and |ncubat ed at 37C, 5%

CO2 for 4 haurs. [ f on at 150
For 10 mnut 88, 1504 SABEy %n@?{h “%%uﬂezéﬁ%%%? o GBI TE S Rk T o 5"
m nutes. An ELI SA al}sB&Bé? a8 Imaato obt ain AD570, ; m of each wel |
referenced at 6308ieep Eed:biomd)cms (RRBCY wwed prepartb e eolkplimebloocd lilos thal y

control, threeavicangét andgut mito Dgtbryle Claskd with glasytdaddrde fRslsays stakésfoa t h bot h
spl een and t ang@tte€ ahd the bt thkn afkdd wile tAlsevEysolnidax ghitoRak s gyouEn was

obt ai ned by DidgSNa dghdnéi 0.8 &Y & aQEnIM R bistinal Wateh)indatqad al k. wel |'s of
each conbi nathRBdiatelyasRfORiey santhidshi e BMRARGE D3bE SRtk @ LaWcNEef or mul a:

NK cel | acti gRBy, | 115 wlede (A¥BE B96 tis 8) SR HERiANshd RheghgARhImvel | -
average OD of,sph 68ReCahln @Rlc¥ \Bﬁlét)twas bR e atibREOBS0gCRE hoOnl Y

wel 1)] %5 100444 a‘}ld I Elgsp@ﬁcfeﬁ% sAlneRE R dkdeRe Bl WRKRE SRRk PEndBHY 2 m ce
with transpl apt(e I'eukem a

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 amimals, on the 27" date of test substance treatment, 0.2ml of
the working SRBC cell suspension was injected into each animal 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 mmutes 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. ODsqonm, Was obtained.
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DBA/ 2 m ce, 6-8 weeks old, were random zed into peptide group,

cycl ophospham de group, rm FN-y group, rhlL-2 group, and saline group, 20
25 ani mal s per group. Stock L1210 cells were incubated in DVEM F12 nedi um
supplemented wth 10%fetal bovine serum 370 5% 2 for 72 hrs, then washed
3-4 tinmes with Hank's sol ution and adj usted to 1 x 105 cells per Iitre.
0.1m of the cell u enS| was | t ed. In%#? %m geosm nlal cavi of
several heal tg%bﬁg? 5406“‘§ 53‘8) Y BRI ﬁ% &H%’ﬁ’ kPt Iwét

cervical vert epfERFY %‘E’atq o a%lp}taﬁﬂ QSR (Pperapy mmagssehrfore
aseptical ly. THssopelss @kfcent ration of the collected ascitic fluid was
adjusted to 1 x 10fepglysindth NOBNL, S 18@batkd1ON refbhehetd ODLo:f hSog el |

suspensi on was i npl ant ed Into each of the testing animal and the survival
data of thé afiZval 4fier derohdmeral Trewmite rtudy dike aeicd warh&illedsby mgreedlimal s as
described in secti vertehst ligdocgBorl. Resimogumy exahinatzon Wwisthebtmimabd vy t he
Kapl an- nei er net hogerfonmede TSe pethvakicalogiizngm vodre tdverds®SHdstbé wmbers dff t he
ani mal survived | omghkfiohfkng hveasexip@sd Merd countele survi val days was entered
as the durati gﬁ ?f the experinent. The survival index was calculated-
according to ol 1 owi ng-formul a: Survival index = (nean survival days of
treatment 1group - TEABffectOf Puptiievanl thdayBulef pleRbEesis G BUDB/c mi@awitbur vi val
days of control gr@g@p%e@sm}mcceﬁg@mh@m ptides on the hunoral immunity
of C57BL/6 mce bearin transpl ant ed 816 rrel anoma, and that_on the

met astatic potenti &P° 1"b]fq']t he Tlieﬁgéﬂloa?%‘ﬁl FopP S rhaseeiosss imdeenf BALEB 6 ce, 6-8
weeks ol d, body wei ght 18- 22%jce Wk EapspifatsdiSzeodarcem® pepti de group,

cycl ophospham d&sgapup, rm FNyosgroup, rhll-® group, @ndegslosBendegr oup, 20
ani mal s per gr owsﬁloCK BI5 ngﬂ anoma gEl TS Wer § Jgagdhei ed 1 n DVEM F12

medi um 10 supp ed with tal boving serum 3JCla%iR for 72 hrs,
then washed 3- %s wth t—@lg?k sol ution The cel | C?%%B%' {ration was
adjusted to 1 x H¢M8nk' s sol ut} on and &2 f t he cell

suspensi on was iq‘jl%@ﬁed vi a tHeohedi  vein ifhto the t&sPFhE?hice to generate
the B16 mel anomdl-Bearing ani ne><108dée [ 7, 8]19 Tr eat me®t9% £A* t est subst ance
started as descif¥ed in secti Gx10BUMgd 1. 157%. 1 The &f45e@f1of peptides on

t he hunoral i nm@Oytloypho§ C57BL/26mgkge beari ngl9 transpl ameezl4B16 nel anonma t 91
Sheep red bl oodphs&hide (SRBC) were prepared by collecting blood fromthe
cervical vein agdligsut into a st®nalile flask wigth gl asssizgaglss The flask was
shaken for 20 3, gxe%@@ghrfehpqpb?od then mxed wih Al'sever solution

(gl ucose & 05q, A %:FH gg[ 0.8g, adjust to 100mM with distilled
wat er) and stored atnp |mTEdI ate bef ore use, sanples were centrifuged
13095 i put e MS0Qor e kpHa shes ket st EVBH @t SRR 985 | nos by
r e- suspensi orP-aiedke/dnt wee fgard nbe able ﬁ%rlﬁ‘ii?a%a}llq Rleagoryiesis iHlexcivingel | et was
col | ect ed by t@nteally sigaificent dafferemgdronpthe sgine group.

2. The effect of peptide on the growth rate of transplanted SIBO sarcoma in
t 20 BALB/c mice (Method 2.2)
J 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* 359
CMSO035 Sug/kg 20 0.71x£0.37* 44.6
IL-2 3x10°TU/kg 20 0.69+0.37* 46.2
IFN-y 3x10°TU/kg 18 0.96+0.45 253
cyclo-phos 20mg/kg 20 0.68+0.32% 473
phamide '
Saline . 0.5ml 20 1.29+0.50

* comparing to saline group, P<0.05
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25 m nutes and re-suspended in saline to make the final working SRBC
suspension, 2% (v/v). Conplenent was prepared by adding 10 vol unes of fresh
Cavy seruminto one volune centrifuge packed SRBC, and then gently shaked
for 30 mnutes at 4C The SRBC was renoved by centrifugation at 200g for 10
m nutes. 10 30 volunmes of normal saline were added to obtain the working
conpl enent solution. On the testing_animals, on the 27t ate of test

subst ance treat nerﬁMS@l(é?FPO@flg/kEJHéy’mf?@ﬂdtQﬁB@ldéélanéﬁé%@Ssqt Hg&é@a}’ nj ect ed
into each aniY&E fewdrtgibseablmtoi idipy the gwithef thajraasniared P $2a%ma d3ying

subst ance adnitatisteallatsispificabl & SerenpgedTamnibe sdins@rdupdi< 9-89- eye cant hus and | eft
at roomtenperature for one hour for serum exudation. 35 After
centrifugation at 200g for 10 m nutes, the collected serumwas diluted by
500 tinmess wiih ndiwelffestadf peptidFonithe sevivat eldBAdiée mier with dfangatiedouse,

0. 5m SRBC suspenssarc fleid tymddedcankcdz(dedod Then | Ml wor ki ng conpl enent

sol uti on was adde i ncybated, at 37 er bath. f.or L Nut.es.
Reactions were te?rﬁsﬁg}/‘gd bﬁiet}cﬁ g%%ﬁ%‘?.&%ﬁw.sﬁlrélsvay\%geex ?ﬁ%@@rﬁlﬁfuged at
200g for 10 minutes to obtai t&‘i‘?BSp éfsﬂg‘fﬁﬂl:[%.typﬁohﬁeﬁfm(g?r 1 s_supernatant,
3ni | Drabkin sogyhion was asided and |efit at  gppmtapper at uggvHal indbx

m nutes. OD540"m was obt ai ned. 45 Reference OD54oum was obt @%yed by m xi ng
0. 25ml SRBC suspensi-on—w-th—DbPrabki-r—seluti-or—to—4rl—and—placed—at—+room

t enper at ure f or CMSOA8 nut es Spefkgr e OD5Abnma S0 7aRe* fenol yshE8i ndex =
(OD540"m of tes le _ reference 0%40nn) : 2566.2 Af t he hunor al
i munity study, &}Vﬁ?m ce weF&Ri | ed by cervigéaﬁigg'\%ertebra %Sj(l?él ocati on.
Post nor t um exanCmsoRon of tsbgpg/agi mal s Mas peacfanped® The pas.hol ogi cal

changes were rego , and the nunbers _of nela . k¥ng nmetastasis foci
wer e count ed. Fé%‘@ggg 10 frefke effect of pé‘Btélrlgg%En t he c%‘ﬁgul ar
phagocyt osi s i nciBibis c n‘i.cgﬂ' trangpl ant eg 435 g+s&¥ conayd §kt hod 2. 1)

Table 1V.1. The effect of peptide on the phagocyt osi S, 4 ndex of BALB/c . mice

with transplant€@¥S8830 sar Odmg/kar oup Bdse N PRIFEEYTOsis ineeXx i CVB001
50p. g/ kg 20 6. . 33*A 003,50/ kg 6. 67Q. *A CMS034 5pg/ kg 19
6.200. 44 *A céég'sg o.w%@%@%m.é@* |Lq3'%%>9'fo5| U kg 19 6.961.37*

| FN-y 3x| OBl U kgniBR-5. 450. 3310°QyRE 0- pHds 20ngri8g739 5. 922. 461

Cyclo-phos 20mg/kg 20 24.7£10.2
phamide
Saline 0.5ml 19 26.2+6.8

*: comparing to saline, P<0.05

~: comparnng to rmIFN-y, P<0.05

& : comparing to rhIL-2, P<0.05

§: comparing to cyclophosphamide, P<0.05

10

~ CMSO008 at Sug/kg/day, CMS011 at Spg/kg/day, CMS024 at 50pg/kg/day,

15 CMS024 at 0.5pg/kg/day, and CMSO032 at 0.5pp/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 0.5pg/kg/day, more than 30% (n=6) of

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

20  Postmorturn 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

Hy, by interfering with its establishment or inducing the complete healing of the
established cancer.
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pham de Saline 0.5m 19 5.380.85 * : conparing to saline, P<0.05 15 A :
conparing to rm FN-y, P<0.05 CMS001 at 509/ kg/day and 5pg/kg/day, and CMS034
at 5g/ kg/day and 0.5g/kg/day were found to be able to increase the
phagocytosis index,- having statistically significant difference fromthe
sal i ne group. 2. The effect of peptide on the growt h rate of transpl anted
S180 sarconma i n BALB/c _m ce (I\/e Tabl e 1V 2 fect of

pepti de on trﬁnsplgﬁg}g%fﬁ@eP gmé’WPﬁ ‘3 \ﬁ/erflﬁﬁt(g)
Turmor i nhi bition WihHeBépta%edeNﬁ@fe“%é)@@Ma%ce% )4  CVB034

0. 5pg/ kg 20 0. 830.7#1e BK.9 TEBWBORSD obpdpkige %TOyrﬂ;’hﬁbc&fk*tra@éfoﬁnatidn—Z 3x105I1 U kg
20 0. 690. 37* -46-2—-FN-y 3x—1051- U -kg—18-0--960-45-253—=eyeto—phes—20ny/ kg 20
0.680. 32* 47.3 (pbhami de Saline 0.5Mks20 1.290.260 * cHmpalkiiomintex sal i ne
group, P<0.057%4 10 at 500pg/ K at 0. s and CVB035 at
5pg/ kgl day wer &1\?1%/ d to be able ?@P“rgé@uce F1T7 gr owt ﬁg%odﬁhe transpl ant ed
Sl so sarcong, hmg@lg statisticallygsgpmpi ficant differ. soweeifom t he saline
group (P < 0.05). 3. The effect of peptide on the survival ;of BALB/c. mce
with transpl ant &MS Qa?élm tic fluid t9ppgkEver cdfer Hz22! G‘ﬁﬂ}%d 3) Table IV.3.
The effect of p on the survi ndex of,nBALB/ c, s th

t ranspl ant ed as?ﬁ@@fl uid type Ilg'gé/k%ancer ng Group :ng(al N Survi val days
Survival index (M§03@VS008 5pg/ kg @6pHRg 720. 928 67.8 1.EM®A0L® 5pg/ kg 20
36:422. 2*& 60. 2 24 501Ag/ kg 20 _36, 312. 7* 38.4 02455pg/ kg 19

40. 614. 6*&$ 54. §1"%%024 0. 5pg/ kg géﬂtz{%ﬁmm & 7’6%@ ¥ 032 0. 5pg/ kg 20
42.812. 2*"&$ 6334803kl L-2 3 X 105R§,A2éggg718 13. 60. 5 m | FA680. 1% 051 U kg 20

27')87' >0l q’?}'ﬂﬁ:zphos 20my/ kg 203x105IU]/-19g 2 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 20 - 1.25+0.07
*: comparing to saline, P<0.05 ‘
5 $: comparing to cyclophosphamide, P<0.05

CMS010 at 500pg/kg/day, CMSO019 at 0.5pg/kg/day, CMS024 at
0.5pg/kg/day and Sug/kg/day, and CMSO035 at 0.5ug/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).

5. The effect of peptide on the NK cell activity in BALB/c mice with
transplanted ascitic fluid type liver cancer H,, (Method 4.3)
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pham de Saline 0.5m 19 26.26.8 * : conparing to saline, P<0.05 10 ~:
conparing to rmFN-y, P<0.05 & conparing to rhiL-2, P<0.05 $ : conparing
to cycl ophospham de, P<0.05 CMS008 at 5pg/kg/day, CMSO- | at 5pg/kg/ day,
CMsS024 at 50pg/ kg/ day, 15 CwMs024 at 0. 5pg/ kg/ day, and CMS032 at i

0. 5pg/ kg/ day were found to be able to prolong the survival of BALB/c m ce
with transplanted H2z ascitic fluid type liver cancer, having statistically
significant difference fromthe saline group (P<0.05). It was al so observed
that in the group CMEORAs.0. SpE/ckiadtdayeptidobe the WK 30 Yo%) actif/ity kiex mi ce
could survive_longer than 90 days (two nonths after the experinent ended).
20 Post nortum exagupati on of tihesem ce did noN show siNK aafvityundex(%)

establ i shnenﬁ*%@?ﬁ—at—efa%/-kgfdaﬁhvrefm—e—nayﬁ-m‘eﬁgge—wfh—t—he
growmth of the tr&@isiiant ed Opgkenterferi hg with iYS%&Pabl i shment or

i nduci ng the complgpg heal i ng (%s% establ {shed cangerjg4+ 4. The effect
orhat '

of peptide on T lynphocyte tran ion in BALB/c mce wisth t ranspl ant ed

ascitic fluid typdS034er cancerShg® (Met hod 18 2) Tabl38.3f8.4*" The effect
of peptide on T | cyte transfgrmati on G .oup Dose i mylsat i on i ndex
CMS010 5009/ kg %&‘%50. 21. *$ni’s“é@>§0 9 0.5pg/kg 19 1. g%'é’%%% CMs024 0. 59/ kg
19 1.460.19*5 W24 5pg/ kg 25@5%/%%50. 21*$  1OVB034 045gkkyo2e*1. 370. 10*$
CMsS035 0.5g/ kg 20 1.4010.13*$ 35 59/ kg 20 1.460.16* [hRLL-2 3x1051 U kg
19 1.460.21* rAMRE3Z 3x1051 Uskgkes 1.270. 1420 oycl o- pR&EPhAM de 20ny/ kg 19
1. 010.23* Sal i gg pHl 20 1. %@gg%g conparifig to saljpg;g <0405 5 $ :
conparing to cycl ophospham de, PZ0705 CMSO O at 500g/ kg/ (lzlay, %1\/5019 at
0. 59/ kg/ day, CMEDM90%t 0.5gg/Sgtay and 5g@kg/ day, SaAdl TRES3S at
0/’5pg/kg/day and: 59/ kg/ day werg, d.9und to beable to,j ase the
stinmulation i ndg%(éof T-1 yrrphoc3§/<11%?8)lﬂ(avi ng 10 stati s??t@%?'ﬁy si gni ficant
di fference frommke sal i ne gr oupo’(®4Q. 05). 5.8 The ef bes3.8f peptide on the
NK cell activity in BALB/c m wi.th transplanted ascitic fluid type liver
cancer H22 (I\/bt?? glophes 4g %mg/kg 19 165415+

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

CMS003 at 500pg/kg/day, CMSO014 at 0.5pg/kg/day, CMS024 at 0.5ug/kg/day,
Spg/kg/day, and 50pg/kg/day, and CMS034 at 50pg/kg/day were found to be able

10 to increase 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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Table 1V.5. The effect of peptide on the NK cell cytotoxic activity index
Goup Dose N NK activity index(% CMS003 500pgl kg 17 37.914.5*1'$ CMs014

0. 5pgl kg 17 40.719.7*$ Cvs024 0. 5pg/ kg 18 39.318. 7*s CMS024 5pg/ kg 20
34.9121*"$ CMS024 50pg/ kg 20 43.613.9*758t CMS032 5g/ kg 20 52.612. 5*"§'
CVs032 509/ kg 19 41.018. 7*"$& CMS034 50pg/ kg 20 57.317.9*"$& 1L-2

3x1051 U kg 19 26.09.0 IFNy 3xl 6l U kg 18 20.93.3 Cycl o-phos 20ng/ kg 19
1657. 2* Pham de Sal i ne 0.5m 20 24.08.2 * as conpared with saline, P<O0.O05.

N

compar ed i th Y;“yélh @”%0?185? i o8 enbab SR SEs R B0y
0. 59/ kg/ day, CNB02% /(),lay 5kg/ kg/ day, and 50pg/ kg/ day, and CMVMS034
at 50gg/ kg/ day vveré“alﬁletliﬁd to’nlmae%bi af pefidde an the sureixsiint dxeoflii€ting bdimaist ot oxi ¢
activity in thetesti-hrg—ani-ral—pdel—havi-ng—stati-sticaly—sigri-H-cant

di fference from@ivepsal i ne osaup (P<0.03y. 49 Srvididapsf f ect Birvpepti de on

t he survival of DBA/2 mce with transpl ant ed L1213 | eukem am@&zb(%pd 5)
Table IV.6. Tt ' I mal s
G oup Dose N Sur 20 21 15. 8*

26.8 CMB035 0. 5pgikkgs 20 290%&@1(#* 76. 199l L- 22§;g;@§_hu/ kg 20 321013.7* 92.3
| FN-y 3xI 051U kg 20 1-5.62.2 ophos 20ny/ kg 20 24.05.3* 44.2 pham de
Saline 0.5nm 21 1A6265.6 5 3x10°BfkparingOto saLRikké3.gfoup, P<ER-H5 CVBO19 at

0. 5pg/ kg/ day an 035 at kg/ day, ghere to be able to prolong
t he survival qgg\/sz m ce %ﬁ%ﬁf%%nspl ant ed E%%ggl eukem a, having
statistically sKgyulcfphcant debhgkgnce fram the2aaktsne group (4#kD.05). 10 7.
The effect of pehni® on the hunoral immunity of C57BL16 mice with

S Saline 0.5ml 21 16.6+5.6
5 *: companng to saline group, P<0.05

CMSO019 at 0.5pg/kg/day and CMS035 at 0.5ug/kg/day were found to be
able to prolong the survival of DBA/2 mice with transplanted L1210 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/ke. 20 51.0£16.2%

) CMS001 Sug/kg - 20 41.3+17.7%
CMS001 50ug/kg 19 45.0£31.9%°
CMS001 500pg/ke 20 36.0+10.2%°
CMS003 0.5pg/kg 20 61.6+26.9*
CMS003 Spg/ke 20 37.2415.9%
CMS003 50pg/ke 20 38.7+13.5%°
CMS003 500ug/kg 20 35.9+13.0%°
CMS008 0.5ug/kg 19 42.7+18.4%
CMS008 Speg/kg 20 38.9212.0%°
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transpl anted Bib nel anoma (Method 6.1) Table TV.7. The effect of peptide on
the henolysis index of C57BL/6 mce with transplanted B 16 nel anoma G oup
Dose N Henol ysis index CMS001 0.5pg/ kg 20 51.016.2* | CWVS001 5g/ kg 20
41.3:1: 17.7*" CMS001 50g/kg 19 45.031.9*5 CMS00I 500. xg/ kg 20 36.010.2*$
CMS003 0. 5gl kg 20 61. 6}26.9*5 CIVBOOS 59/ kg 20 37.215.9*5 CIVBOOS 50}t g/ kg
20 38.713.5* . 9 : 8.4*5
CVB008 5g/ kg 20 RES@B2. 0+ 5 50’50@8188108 50pg/ k%P 20 373116167 cwsoos 500. xg/ kg
20 50. 117. 8*s 0. 59/ kg 34.910.5*S , CVS010 +£0 51.014. 6*5
CMBOLO 509/ kg 2@@8@7 7*a c@gﬁfk%wg/ kg 2 50. 11%‘?%(7?8 CMBO | 0. 5pg/ kg
20 32.014.7* COdB@d05009/ kg 25)5% 19. 4* QG016 5909t/ 4§ 20 43. 329. 9*
CMS019 0.5g/ kg 20 42.012.0*$ | 19 5g/ kg 20 35.415.1*s _CMBS019 50.tg/ kg
20 28.37.6* CMVBMEDI0. 5.t g/ kg 52@/143. 010. 7*$ Z(I]V802455@gll4k€g‘ 20 42.211. 8*;

CMB024 50pg/ kg 2Q 27.89. 1% CMB024 .SOOpg/ kg 18 30. 110, 0% (CMS034 0. 5g/ kg 18
50. 818. 4*5 %gg\ﬁ SHY kg 19 43088%kE7+5 oveoB4s 50 siREyP0 30.210. 9 CMBO35

59/ kg 20 38.921 CMB035 5 0 44.7227*3 5809/ kg 19
40.525.8* rhl ch‘“g)xlow U kg %gbﬁ%k%m 7% M ENy %“i@fukg 19 60.517. 4*

Cycl o- phos 20ngiOMsar® 20. 719 D.su@nam de 20 32.0+£14.7*

CMS011 500pg/ke 20 34.4+19.4*
CMS016 500ug/kg 20 43.3+29.9%
CMS019 0.5pg/ke 20 42.0£12.0%

i CMS019 Sug/kg 20 35.4+15.1%°
CMS019 50ug/kg 20 28.317.6*
CMS024 o.Spg/kg 20 43.0+10.7%°
CMS024 Spg/ke 20 42.2+11.8*°
CMS024 50ug/ke 20 27.8+9.1*
CMS024 500pg/ke 18 30.1+10.0*
CMS034 0.5ug/kg 18 50.8+18.4*°
CMS034 Sug/ke 19 43.0+11.7%
CMS034 50pg/ke 20 30.2+10.9*
CMS035 Sug/kg 20 38.9+21.2%°
CMS035 50ug/kg 20 44.7+22.7%%

) CMS035 500ugkg 19 40.5+25.8*
thiL-2 3x10°TU/kg 19 49.3424.7*
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

~: comparing to rmIFN-y, P<0.05

& : comparing to rhIL-2, P<0.05

$: comparing to cyclophosphamide, P<0.05
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Saline 0.5nmL 20 19.09.1 *: conparing to saline, P<0.05 ~ : conparing to

rm FN-y, P<0.05 & : conparing to rhlt-2, P<0.05 $ : conparing to

cycl ophospham de, P<0.05 51 CwVs00l, CwMs003, Cwvs008, CMs010, Cwvs011, CMSOI 6,
Cvs019, Cwvs024, CMBS034, and CMB035 were found to be able to enhance the
hunoral response (increase in henolysis index) of C57BIJ6 mce with
transplanted B16 nel anoma at dosages as shown on Table |V.7, having

statistically si ghMI®hnCMIPF; (GNP A LCHISBH, t RRSHAT ﬁM%@éu@‘(ﬁQ@mS) 8.
The effect of CHSP24.dMEMB4 hed SMIQ33avers foyndde (Heaabisitopnhangeethe hmaratel | s in
C57BL6 ni ce (Jvenoned (iB¢r2dse Bo Stemmlsismndandin€i-Bbib oficawithetrapspifnied Bihe endi ng
of test substmplesona eatdosmgts ad Ghdim onoTabdth dW7ahyvisg ghaticficallyi sgaficat of B16
met ast at i ¢S f odifferencet freen thenglinef gronpc@<0t06rat ed wi t h CMS008 at 0.5 sg/ kg/ day,
5I t g/ kg/ day, and 509/ kg/day, and CMS016 at 5p. g/ kg/day and 5009/ kg/ day.
"Conclusion 15 In conpliance with the Preclinical New Drug Research
Gui del i nes i sgued TheyfBEaTGRptfe & fhg sAGTaNbSnballked B1Pepaihemnielefn Heal t h,

PR China in 1993, g,tm/seficgignedfspeptide on mice with transplanted cancer
cells was studied. It was concluded that 1. CvVvS010, CMS034, and CMS035 at

sui tabl e dosaRRstressury examypation o mpipals afer Wﬁ.esﬁmgtq#éeﬁaév@t@ﬁﬁémtwt

transpl ant®ed &6t shavtamasien ofjexistange oCRIBOoPetasiticdoBoBuUthatusg of aPe. dosage
coul d enhancerdated wthaGME ) %ati Oc5 grkpidayeS etk d/dayr arakS Gl kel dag, ndrdBDENt ed with
S 180 sar conedt 5Rg/keNB0MT, S00MBRY/Elay. CMS024, and CMS032 at sui tabl e dosage
could prolong the survival of mce transplanted with ascitic fluid type

| i ver cancer 25 H22; 4. CVS010, CMs019, Cwvs024, CMS034, and CVBS035 at

sui t abl e dosagaclusiob! d enhance T | ynphocyte transformation in mce

transplanted with aSCItIC fl r anc r H2 5., .CM5003, . CvB014,
VB0, CNB03. | i CeRelirae it %ﬁegf’éwﬂ g?ﬁfﬁgﬁ“ﬂ?}?"&éﬁ“i%e NK cel |
cyt ot oxi ¢ actqy\ﬁrﬁl}“hoq Wéé@laﬁgﬁf%{)éﬁaw of Health, iFR £higa dp 19%% ths ver
cancer H22; effeattoh PoptidsdoronBoR Y ikt rasplenisd €2prsE £66s #atIsthdpidol 8nyet he
survival of cepdededibaispl anted with L1210 | eukemia; 7. CMB0O8 and CMBO16 at
sui tabl e dosage cewhehipnaeidsal B Wﬂh@pﬁ%ﬁtat% dosapel Eo%'il?&'gﬁfﬁtc f516

mel anoma jgn m ce; bi gg[ép Bs,. RO LO, Cvs019,
CMs024, CIV5034 an rgn g sul taf)aln osag’é0 cou?’%11 uén ance t he
CMSO001 and CMSO34 at suitable dosage could enhance the phagocytotic

immune activities of mice transplanted with Sg, 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, CMS010, CMS019, CMS024, CMS034, and CMS035 at suitable dosage '
could enhance T lymphocyte 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 cyiotoxic 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 L1210 leukemia;

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

8. CMS001, CMS003, CMS008, CMS010, CMS011, CMS016, CMSO019,
- CMS024, CMS034, and CMSO035 at suitable dosage could enhance the
humoral immune response of mice transplanted with B16 melanoma.

40  Discussion
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hunoral i mmune response of mce transplanted with B16 nel anoma. 40

Di scussi on 52 CvsOOL, CMS003, CMs008, CwMs010, CvsO |, Cvs014, CMs016,

Cvs019, Cwvs024, CMs032, Cwvs034, CMS035 maybe useful as a part, or onits
own, in cancer managenment in human. For exanple, CVMSOOL, CMS003, C\VS008,
CvsO1LO, CwvsA |, Cvs014, Cwvs016, CMs019, CMs024, CwVs032, 5 CMS034, and CMS035

may be used to |n of cer en Cvsd O,
CMVB016, CMB034 %@ W@? %ﬁgﬁ ‘Flgfgbl/\% ﬁﬁrsphg’g%ﬁ of cancer
cells in pati 6%, CYeRES ENBET e USERES P FPIGIIS035 Ry

be used to pPUPo GERGET | IMARASEH ’étcfnaﬁgymﬁf Fancxrmplsat P, GNSO83 ptides may
be used on i CYYHK, CMB0EBNEMERL T, SAYSOF4, CRESHIO, FIRO1P0CYERAAENISO8E, i n

conbi nati én \ﬁM&O?’éI sy CNA8 renew reivsed b inerepssolie supphidhentascerspatients.ot al

course for c&M03NEMIOENENSOTHaBMS0BY, B1dREYIS0IfesaEhd ectl ity mtdrir withncer CVS
code SEQ | D M. growifSéXManter NS0 patzents. CUBEIB 8 3CMIMBOLCOME 01 TMEMIS1280 CVB014

7 CMVB016 9 CoEaRL Sarldl CMINIBO 2flayl be edS03 Arodchy BYEUE dexPéctadchi3&ande 15
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Peopl e’ s alth ﬁd& g@z Q%’i’sﬂ “B?;EF BODY
VEI GHT 18 Heal th eF‘étFEC thega oL Pt R8N weeks,

with or without % hul t aneous peptide treatnment (i ntrarruscul ar 300

sg/ kg/ day). Bats OmnaWargl diMAaéh GielicalM dxBerSdbitnendiidechépeyergaimsed as
negative control . pffifsBhe PIoNeESoPhgr igeat ment, injection was stopped and the
sane di et was naintai neé for another 20 three weeks. Body wei ght data was

col | ected at 18nceQjsépro iigek Biteiar fadncer Beavagsdesy end chemethergpivaBentns o
observedlORat s remeqhvalnglvpgpwdbhs@mdi@sv\éﬁ@ 66-68nd to have statistically

significant I ng the
course of pe:%)?l deP géﬁ szlr}%ﬁ%&g‘fﬁ@g ?ﬁnggg fcgpe’égs? %eg@@@éo‘h&eeidgﬁﬁ.gr adual l'y
reduced after ceasin gtrea i s concluded that 25 CMSOL5
at -sui tabl e dosage | evel can reversibly control obesity devel opnent induced
by over- feed\/ng @Mﬁmm rats, wei ghing 1451Qg, were
supplied by the | of Guangzhou Uni versity of
Tradi ti onal Chinese 30 Medicine, PR Chi na (certificat e No.: 2000A019).
Pepti des were cu S theS| m no,.aci.d in) 6y.American
Pepti de Conpan sﬁ?@“ %]é tzﬁ?fgd ﬂ%\@ I?]{t’égmt leﬁ e?(llig %Bﬁr?él sal i ne.
The hi gh andwﬁg‘?“rtr&m‘ﬂﬁf“?quﬁ P@Pdﬁlt@?’?‘e ARCBR i th the
gui del i ne f of e g Wilksaling dueclipe WeEﬁ“S egﬁB‘é%‘FocW qg’%ﬂ@d’ by SDA
(State Drug WeRtHeAtsijestipwyas spRpethiapd the 1‘331?5 I%Wﬁﬁ)d%anlilé‘aﬁi K saethsrver e
randomi z&d | s wREsex fadympisicht glaksi tay ecodlemed Gt , ongAdPErnY |1Véwébnt rol
groups. 10 rBehavieer ofjthsurgts Wl Alsqrabservamkd Reisl feceiuimg| Reptidth EMSMpersreent gr oup
of rats was foueditdhavietstetiniiepily signiftaaniolewei bedyf weight inersrse gomparedsivitl t aneous
i nt ranuscul agonirpj éeririgotheofouBBOYf/ papiidayrepashi. ddhisotesl pEdedeased body

weight gradually reduced after ceasing the CMS015 treatment. It is concluded that

25 CMSO015 at suitable dosage level can reversibly control obesity development
induced by over-feeding.

Materials

Sprague-Dawley (SD) rats, weighing 1451 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 nutrition 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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54 anot her 3 weeks.
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Statistical
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qoeiparidets. StatidRa6 133: 6

265.011.8 208.88.2 239.016.0 196.010.5 Wek4 287.417.7 227.28.2 258.218.1
212.013.5 Weeks 299.421.2 236.610.9 268.817.7 221.413.2 Wek6 333.4 27.1
249.416.3 299.421.2 235.616.3 Wek? 349.2 88.9 261.213.4 310.425.9
242.218.8 WReRul§ 374.4 f 37.2 255.6. 11.5 337.4 f 30.6 252.8 f 22.5

conparisqg Wit h pegigi

of Be

CMS015 was found to be

i nduced by over-feeding,

g b;ﬁf&%ﬁ Ale %ﬁ?

lim
having statistically significant

le to

t he

In

%1gh9§198195atAt the dose of 300 g/kg/day,
15 wei ght gain of obesity rats

di fference from

the control groupT{e&9.105) . Eﬂﬂ&?oﬂbe};ﬁ@d’&ﬂﬁ@b@dy Waentdre agnt and  control
groups increased with the |ength treatment”  Upon termnation of peptide
CMS015 treafnent in thd Rosdiae fen ‘tlfohﬁr@m) (®the g |GM8Qlén'Eréal@ﬁmt(ﬁ@uP (Dat fent and
control groupsgraduathyt Ot ed—a ne—st tEsar Ty cqnt
after three|20 weeks, sﬁgmﬁnggthat %g e%fgct ﬁ%Y:{Fhegpe}g; %&8 IHS rat body
wei ght is reé¢parisdathent |DUsicnglifie WMesle:aGur se 105 cthgs experaaeas.3 it [was
observed t hg ' petite and-activity of all groups of rats repmained
normal . Di s¢¥&ekbn 55 1|t194 Skt uibt-4h80 OvBOE53 4 i t pbY’é HBSage || evel
can it t ceflgver oprery gaf PeS| {38 § DEUCET | byG YOy 1 et 7 < Thig- Pt i de
may put intg _human usd for control of obesity.. The peptides nay be [Uused on
its own, inj®eabBnationL656f+ tivb of208fL83ept i dé%piolré(] n (e ywad.5onlwit h
~ b1 oal o Ar f Al
other pharmRgegtyeats g9y 7 (2272282 |25822 181 | 21202 135"
Week S 29941212 236.6+10.9 268.8+17.7 22144132
Week 6 333.4+27.1 [249.4+163 [2994£212° [2356%163
Week 7 3492+ 28.9 261.2+13.4 3104+ 259 2422+ 188
Week 8 374.4+37.2 255.6+11.5 337.4+30.6 252.8+22.5°
) . t
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
15  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
contro] 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
20 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.
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5 supplenents as a total course for obesity managenent. In the present
study, adm nistration by intranuscular injection was tested, but this does
not exclude the possible effectiveness of the peptide if adm nistered via
other alternative routes. The peptides may be admi nistered via intravenous
10 injection, intramuscular injection, intraperitoneal injection,

subcut aneous injection, and subcutaneous inplantation, wth or wthout
delivery facilitatl ig Qadrdel iat 48013 jaboutiahle dosageaisyoh &b dERit dhet ect i on
etc. The pept davelopmpntaf obeshy s wsr-Eepding. Thapeptistermafpubimp human

adni ni st r at i owselfpkesntrabbfatbesityapBiel nsptides syrertei usad 0B dis ownon @aRbingtieng he  usual
f orm wi t hout ofoisiof ércabicopeptidesi or 51 cembipiteaseith other pbamwiceticals oxifohdut gastro
15 enteri ¢ probppletmenin as d total peypte e obmity fantdeerenbe appl i ed in any form of _
topic application |ike ointnent, cream gel etc with or w thout transdermal
facilitating device, or as inhalant of powder, dissolved, or as |iposone
protected form THa thepetdnd etudy\adatisaradien ibyptistrpneiceldr injdotion thas et | C
sequence and Wit @iedodsHod exdIudeCttP pOSHI O &} S¢rRES ofthe ipbtideVif adthinisteredmbi nat i on
with other peghiotRr SREHANEEDute 0 T2E [BFNRE3hE Be h@HiHidtéBd vRERLAGIP! ecul e to
make use f UhRAG intainis@iar i @ctﬂﬁpzhlrgfen@o%eal%ﬁ%érpéﬁbch&n&dﬂs%n EQRArt, with
or w thout pL'arn'dfsh%EdngthQJngf fati I?%H htdr%t}fdﬁpdéh fl-aﬁ aﬁn dng esm;h gs.es

Ef fective forhp Oehgé stt 1. SDA,
Eﬁd(ej?ls[lgod-r{]ha or{nég %b 1m9fr§ 0 hlk Ita%ﬁ ftus Cgﬁlo dln téfbgB l t I S
am-no or % %”95 elasc?sg ﬁ’doe”;]thou{ F Rer net hod
of 30 pr t|e§ rﬂgtg ‘E’ Heﬂ P]iaﬁ ?ﬂ%’e K é“m no acids
my be added aPBI fféfff‘i d’F “éi Eff caI

function. deRipe.Ar s 1 %eggpwﬂ% asoé‘e?& E’Ihi*se]éPQﬁPmFé’tﬁ‘i’ and
still mai nt a.rwp reImRY A0 BS PRI IR pisi grastic Peraisace;prd &lqnef} é‘Ftér%Ded to as
vari ants of teKBreseqfesyBiEps cHdls o &rip gpmbiaalion wghothsy peRilespIysBcescids may be
del et ed f20omgeheratp@pesudiengmephédrmoletile éq inale isesof3Be Bitiyityif dhel peatidd 96 ty. |t
may further besquibséinghe rémort, witheewghot punfieation of deirdwiting poptidedel et ed wi t hout
affecting the biological function of the peptides. These are referred to as
fragnents of t ur.t hernore, derivatives of the peptide
such as-conséﬁagﬁﬁ £E p?gﬁﬁ%?%}fﬁ?\?"r(ﬁ e amino acid for anot her within the
sanme functi dha , z 1Y X e present
40 i nventi on: T side
chains may be—o —bt-e st i i-cte rot-her—w-t hout
reduci ng biological activity. As a furt her exanple, Ii nker/spacer may be

i nsertedjsnt ek cePeptide to formvariants, but the variants still
retaining its active noiety as the 56 original peptide used in this study
These are al do coﬁ@ﬁdé’rPe@hvanEmgwé?hnwfér Ppepimicrd geseacheftricte daigal ogue as

used herein, inclU®Bs peptides that have am no

It is 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. Altematively,

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
biological activity. As a further example, linker/spacer may be inserted into the
peptide to form variants, but the variants still retaining its active moiety as the
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acid nol ecules which mmc the structure of the natural amno acid e.g. an
analog wth a different backbone structure, or D-am no acid substitution.
As a further 5 exanple, although the am no acids used for synthesizing the
peptides are in their L optical isoneric form peptides with one or nore of
the am no acids in the sequence substituted with the D-form may have

simlar biol O%I cal act IdVI ti s The m& &Héseféjgca i Onalmdg%ﬁ' \\/ﬁ'fa}ﬁ’s of &S used in
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used to refer af' ‘E%’é‘fmlcé%it%‘lch“% tﬁc %d into
the original By I6 ifﬁeé‘l’q aglehopg; sl gled ‘a%9|aﬁ t“ﬁ“ﬁ? al‘l§3eror their
functi onal Sdercryaplp\sdBonghthe aminpacidepsedrfor snthssiang the Reptidssere wrthaisLi vi t v .
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an ami no aci d sepguesrubstithiad with the&a@nnzlw Weaneﬂa;rblﬁezleall%ﬁwmaﬁﬂyot| c or
eukaryotic celtdérmaumtionanistivitoe” seuosedtin e dhinishie nieabtr fodngindd Ergmems,o t he
exterior or t ieriagd, knaldgues e:ecﬂlemidabdenwmyvebefaeqbeptetet secreti on, or indirectly

=

t hr ough cret ory ves | es. bst | | e r ef pepti des
that are at | east "TH thE Zl %‘y?gefse‘fsgg ° b eBte P q
preferably 4068% ?1‘8 atids é’FS(?ft ginio 6994 (iné’e R abI y

| arger than 988§ tﬁ% fok oprBFis, Pegtiah PHE sHl F‘Ttg’nl s larger

than 99% Thes&hs t!?d}vt $levlwa‘—‘;§wmé T@éﬁ@ﬁﬂl@nezmp%@s %%3 k@deﬁupeaféﬁeé
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ot her i ngredi ’mﬂitt rPé\‘PX/’éIVgerdH%“ t §tf“étﬂi Y aPs BPlidmean Be used to
prepare the fBiHhiP BiP8FK R Aafcalpndue Iiah@émh]éfm}sl ﬂg%te*aay Rer@tPRey can be
admi ni st er ed PtYIseas ¢e¢HESE bEIRPr avenous, i ntramuscul ar,- i nt racut aneous,

subcut aneous or i Nfyeager dfethe Bbe-Aoseal e@g@sﬂhsﬁlfaﬁhé&ﬁ‘hﬁmfoﬂlﬁﬂlonpe
intra-artegsialpaj mxleeeewl&y&dtégaﬁoséleeqlsea%ént 36t in¥mte@ 181 @lsORRsO: BikaRlem .

Q her nodes 35,0 ééém,&'r;?tesjg&' ahuﬂﬁﬁnw NS ASh PRy inflfiGisAld Gy &% gowder or
spray, and ot&%togg entiSfieddHovY €1 Phek RpMiia ¥ ORGy | cemfaleo@ert,fl J?ﬁﬁfa&)r”“l ation
may al so be o &With T aéméé or &N awco Qﬁtﬁén% /L pSugaed
pr event gastr B?ﬁ’ﬁ (]13 % ot her

carriers V\@‘_Tu aﬁgsgé‘%{mz ox}t cﬂﬁer g 1en %ﬁ m% ivel ' pc())ne }he { uih i cal

phar maceu esm 1gg[?éregarrertﬁefonnu ﬁz%&o@et %\b pf:%t e§t“8 ﬁ Sie
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carriers.
h rmaceut i cal Z & 19T IélF o T¥G PHAPHECYRY | These
lude but AFE “%F r?ﬂ Blgngogs © F %ﬂno GP IE‘SWI NJRY %v?ﬁ er,
em“ sions i ncre gE ﬁéﬁeﬁ 3l mjection that lead dlréct]y o the organ of problem.. ther modes
35 of administration are transdermal, inhalation as powder or spray, and other forms
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 carniers 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 inciude
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 administration of the pharmaceutical composition.
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and water m xtures or triglyceride enulsions, and other types of agents,
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de)SI red to adm ni 516 JehR1eRERIPePBde delve) MR IRBERRFHEBH Vectors encoding 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 detnmental 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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t he expression vector produces the desired peptide in a bacterial or fungal
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35  health of the host organism to which the peptide is to be administered 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, Succharomyces 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 in its entirety.
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No. 6,100,388, to Casas, and No. 5,728,571, to Bellini, respectively. These
. docunents are hereby expressly incorporated by reference in their
entireties. It wll be appreciated that any expression vector which
facilitates the expression of a peptide of the present invention in an”
organismwhich is not detrinental to the 35 health of the host organismto
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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 pharmacological |
expeniment. People’s Health Publishing House. 1991, 1221-1234

3. Prnciple of new drug research in pre-clinic issued by Ministry of Health,
People’s Republic of China. 1993, 7:140
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acid (such as an expression vector containing a nucleic sequence that
encodes 25 peptides of sequence ID No.1 to ID No.30) is delivered in an
envi ronnment that encourages cellul ar uptake and chronosomal incorporation
as described in Gao, X. and Huang, L. (1995) CGene Ther 2, 710-722 and US
6, 207, 456. Alternatively, the peptide itself can be encapsulated in the

| posone_and %'tﬂ&r%ﬁ gLy, 1 ]ggyog il BBa 245, 427
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China. 40 1993, pefpiddreba Bror hlanggy(q, 19ul93an Bian,” Xiu Chen. Met hodol ogy
of pharmacol O%I cal - experl ment .. Peopl € s Heal th Publishing House. 1991,

1221-1234 3. By ilreicple o(aneWed»tuarrei}atcésleatreﬁhmﬁ iprued Ay Migisirg ofddealh, M nistry
of Heal t h,10 Peop’c'l’fepl@ sRkgpublid @f(atmacm?%ﬂ 1239129 7 140 60 4. Jinsheng He,

Rui zhu Li, g g e ng NK
cell activi ty &0 8}%%%@ %ﬁhgy §P 199 % 1 ?Hﬁéhgg%g%d 5é &g’n Wang.
Modem nedi cal expePl nen al tql Publ i shing House.

1998, 482- 483 506 Jiafi iLhcelplical phamwldgyﬁqcomhethno:rb Propie’e HxaltiniPublishenged by
M n| stry of Healliduse. 196BpI38843Republic of China. 1993, 7: 141 7. Principle
of ‘hew drgg research in pre-clinic issued by Mnistry of Health, People's
Republic China. 1993, 7: 132-133 8. Principle of new drug research in
pre-clinic issued by M nistry 'of He@dXAMPLED] Peopl e' s Republ i c of Chi na.
1993, 7: 128-1 n el Hu 'ld Su. Pha Io ' B ert

(second editio e]“’e
Jiatai Li, clinical phar macol ogy(secorﬁ@—‘é&ﬁ tion). PeopI e's Heal th PubI i shing

House. 1998, 1338-TE3fllovmgBXpMlidedlasbat ex@iiplal9fm@Bad iod@sgivihsepuads of
genetical by engd meaiRd tbadtbaladeidived Hot.ehi BNA £REGICE Shat ThddEdbles Ng i s
provi ded as ofg RpeaR! ed HElabRIA ta8orelsi yBiheER! bl @Beral2BedRi Mdi thiéent i on to
a host as desQ‘NAp?éd]u@rQ@\{?mséte@%toSzﬁﬂ%%ﬁoﬁ RadioLRG R an@Re thniques of
genetic engineening familiar to those skilled in the art. The expression 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’ orientation
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 1ncorporated by reference in its entirety.. Bnefly, this patent discusses several
' known promoters that function in Lactbbacillus 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 mosily 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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the peptides listed in table A above is synthesized by chem cal neans and
~this DNA sequence is inserted into an expression vector using standard
techni ques of genetic engineering famliar to those skilled in the art. The
expression vector selected contains a constitutive pronoter functional -in
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tDrl J‘a\ns:‘(r)]r rreg Ic%todsef (s?%:) g?‘ 1 c ee JJ:Ber Tre d>1(co%§ Lofs}s\@%? 9res| Ssucﬁn
L n,évéu ere ?/ éncogrOé e n 1 th

ool oot o) ¥ hP %fw%mlag et‘?ﬁ"%‘?“f’ t?;g&“e eg@eﬁf& on of the

pepti de may b¥EHETRS FBEO ef%ﬂiﬁ{l %ngﬁf F’ﬁta cPno F%Ptﬂﬂ”n‘bf Yel :

el ect r ophor esPRugFs Pipt lnd%%“oﬁrvé%@ﬁf“ praf B¥erf ik #nedi um or ot her st andar d
techni ques. A transfornmed col ony of bacteria is chosen and used to prepare
I arﬁ;e 15 scale cultures of the geneticall|y engineered bacteria. A culture of
the genetically engineered bact erim&i ng the desired peptide is grown
up and at3j east a Delivery of peptides through 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 shuttle vector, such as pTZI18R (Pharmacia,
Piscataway, NJ), capable of being propagated in both £. Coli and B. Subtilis and
containing an antibiotic resistance gene for selecting colonies of transformed

45  bactena. 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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| 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 bacterial cultures can be treated in a variety
of ways to produce a supplenment for 20 enteric consunption by the host.
These treatnments include |yophilization or other nethods of preserving the
bacteria, in a@gliehtdBndodingoaiignbingr tdagerhrpti®s betivel hB. sailis hatadiedttss, such
as sol utions, SRiMeMxSort Gf EREfeSO MelRMbRus GRtaNs RIBNIR, baciibl sdIDNA@Nd t he
like. The use e%mfal@%?%mﬁﬂ@%c?ortl?dREl@&@ﬁ@lﬁSWérﬁ%“%%éle69\’%|Fah£fd§ﬁ36’ﬂ in the
art. For exampleysihGd ﬁ%h%lﬁ@d}ﬂ?gte&ﬁ&g oty cgsmtyelﬁﬁletm Iy, product s
or other f OdsaEug ﬁ@e O%bo ia‘ bdi é‘ P Ibt 1atth1ts ﬁv&hﬁﬁnbﬁm
a“fagf

expressi ng th col oni. z& Qh) Qr danl sme nber of
different meth sze hWI S %cr a]?l & o L As Sh E bacteria
into foodst ufC °§H§LP ﬁ ealg F e %‘r&%@%amlh?feg%léosgﬁﬁt Bt g Yclosed in
US Patent - No.2BSipagiign jnt t HgnSqICtiRm AR quﬁ%%lroﬁoqf%@eeﬁ té?ference
inits enti ret°§Fa{33€)P B &9 uth’i"ﬁ spitisphen 8f ARG e SEI S sPdnunber  of

routes, tHE ed@nifesrants argsgieried by tave ebresisiape ton guitigdidinalhe dlrtinge
present ati on &fdléor absorption of the pept| des of this invention via the

mucosal |ayer of thgy d IY\E’Ia 2ed L€ RERY! deetlnopioh a
geneti cal Iy e@%pﬁf’éﬁi{ A R \lﬁ%ﬁ G ?ﬂ% fﬂ\é"zﬂgsﬁci pr ovi ded

as anot her eX% ra O eﬁ"g]ﬁ)eatl gIlO{ au O?ae(ﬁcé%éjgnc %ete% Or% atﬁﬁ%é% g? gko a hOSt

as descrl es one es |listed
in table ab(%aé'%ls s ﬁ‘ctt%z) 8}% by chem cal 40 neans and th| s DNA sequence
is jnserted into aA expressigaietivabt argineed ttacteria Gugsovaf ugenétat deashgi neeri ng,
al I’ t echni quepottieh nperkstonadiistied ad the Aheenexprass wrinay eatlen Gateat ed
conprises a shthbf denoiodfanisaiiaivias Bd BAcHR aRha eRGedlicatePi Scat anay, NJ),
capabl e of being propagated in both E, COI| and B_ Subtilis and contai ning
an antibiotic resistance gene for s ol oni es of transformed 45
bacteria. 2fdhi s vect gielivefy AGPRpBUK tBrdu@ASehdtiéhily endih ¥R Shechbtoni@ed N B.
subtilis, such as a pronoter derived,fi;pfidshe Sac . B gene of B. subtilis as
well as a nucleotide 62 sequence encoding a signal or | eader peptide active

in B. subtilis thatbgfollegingis ETOfVldéijéﬁ%noéb@f)é’F@cmRi?ryéS@é}P@s@éjﬁhYFétpéPt&eégous
proteins fronP{ s ipycatien iap bestiap desapbedesbarp| & LA sequenee Whalcispdes aifscl osed
in US Patent Rbthe@epdis liged in tnblaf mbeveoe kynthesized by sbemisal meas apfitkin i s
i ncor por a&d H&Aelsmublycerefleﬁ@’wdenﬁonan exprespion rvecipr vy iteshiuguessofagengéic ai | ed
above, the DNfugeeoug,y techpuped klenginowhiis therayie ithieampgssidn bestorsylattadsi zed
with restrict tonpresy anstsblyi memtaared/ yrastopiotain Sepeenae yettor, f @oipnisingt @ ¢l oni ng
of the DNA t hcowgttivegtui poestdr antt asapADB] t dites dorwiep licasikim lok tHenvectoe imrt . Af t er
t ransf or mat i oboth et bnd £0Cbli,, a gdnator Repes siedt eaifbopromdphy apagatxoaopidé t he
plasmi d t80 Ccyeatfuantioasdlidtion poplssest h@upipisdlondng sitd (MOSond] ifatesited; med i nt o
B. subtilis apgudiied hansdder IRALsTenal fepBigt. Vel yicly b t}uea@fcohﬁﬁér&hﬂylce to an
ant)l biotic inataligblpladd Wel knbRdiid'the art or can be readily 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 bactenal 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 strain of Saccharomyces cerevisiae selected
for transformation is a mutant auxotrophic strain that will require a gene on the
40  plasmid in order to grow on minimal media plates. Transformed yeast colonies are
isolated 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 obtaimed by performing a Western
45.  blot, performing gel electrophoresis of peptides present in the growth medium or
other standard techniques.
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Peptide production in and secretion fromthe genetically engineered B.
~subtilis is verified using techniques well known to those with skill in the
art, such as radiol abeling of peptides for autoradi ographic detection after
SDS- PAGE 15 anaylsis or Western blotting. A culture of genetically

engi neered bacteria is grown up and at |least a portion thereof is

adm nistered to the | i nent agina che a of t he
host organi sm ?E-xs?ﬁrgaeg on?no"‘)tJ zeas\f 19 }ixosbr% am? as cfato ]Erq%r %ﬁﬁ@

Del i very of pgaa% R Feepitpl %ﬂégfgge%% ﬁﬁgﬁg 70 s
speci es The fdiIPBY REIE W éﬁw%%p fprnster i ver
peptides of tH#PE WﬁV@nF?@ﬁanogthEQO 38§6¥$ﬁ5515589§ “@éﬁ%ence
that encodes i to rgrlicatpelisieprgdgs yeask s s2r Bpireated ]éltib‘{ﬂ@efyso HNAYstesi zed by
chemi cal meangredige rhiupplEsepNiorsetrnew@simEplansbY teel hpst o These dxgsteas on

vect or via tedchelidpuéwpbilizafenveor cothasngetheds iof gpresgiving exshsii queasidbwinntp known i n
the art. The expbass ibn bagectiowitheshert agentse eugbrasselitians; tsalykyts,ndisperaomed yeast
protein expr essid delagtagents, comisiorssi avg the likonThe tsd ofthesecashtspoqedaes such as
PADHI , sitl@s fsapplemgltd Gaiveld knobn ih ehevatt Or ahdther diboditeast thantnEontal i, a
gene or genes yehdtareCall & tHy @taioh @Iiod Srodutt uet sPRAhentdd milkagbdwsw ant for
sel ection pur pRe§8gurBadi el HyaedinRtehowntt6 thd¥e-Shinad e the brtd@siwiadlive
sequences t hatlac@l@%dfbg&eﬁamﬁmé PRk SR ME Che Exﬁns?&iﬁb:d%astt fabl%n%%e
commercial ly .gvahlah gﬁiy Jhn}é%? sénP{J%JEﬁesairotthQﬁos?%t

constructed uslng stan ar nlqu I nsertion of t%e synthe5|zed
DNA into the yeast vector, transfornatlon into E. Coli, plating of
transforned E. Cali onto sel ective nmedi a, 35 selection of a transforned
bact’eri al col ony and preparation of plasmid DNA froma growh culture of
bacteria from said colony, the vector is transforned into Saccharonyces ;
cerevisiae via well-known techniques such as lithiumacetate transformation
or electroporation. The strain of Saccharomyces cerevisiae selected for
transformation is a nutant auxotrophic strain that will require a gene on
the 40 plasmd in order to grow on mnimal nedia plates. Transformed yeast
colonies are isolated by plating the yeast on growth nedi a | acki ng 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 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 gromh nmediumor other standard
techni ques. 63 A transformed col ony of yeast is chosen and used to prepare

| arge scale «cultures. A culture of the genetically engi neered yeast
expressing the desired peptide is grown up and at | east a portion thereof
is adm nistered to the alinmentary canal, vagina, trachea or other area of

t he host organismin which the bacteria are 5 able to replicate. If desired,
the yeast cultures can be treated in a variety of ways to
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produce a supplenent for enteric consunption by the host. These treatnents
i ncl ude lyophilization or other nethods of preserving yeast, in addition to
conbining the bacteria with carrier agents, such as solutions, solvents,

di spersion nedia, delay agents, enulsions and the |ike. The use of these
agents to pwHRI'WELLAgnpisenents is well known in the art. In another
enbodi nent, the transforned yeast are used in the creation of food

products, such fernmented m | k products i ke. yogurt d kefir, by
echni ques kndhMPATBSHIG SRR CoRPie Hpsiiali Pk PPAE cOREE ¢ aci d
bacteri al ofitheamim doid sehesmee SI0HUBINDs4. t he transfornmed yeast col oni ze the
gut at least transiently and serve to present peptides to the host via the

gut lumen. 5 644 Wa‘hﬁlce%aﬂ;cﬁé%gitigha&cord{ﬁl %ga'ﬂ?g%ﬁérgiﬁlsaiﬁ??igﬁ%i tion conprising

a substantiélly pure pept ﬁnSJStln ~of, e anno a sequence of SEQ
ID NO 4. modulafsal kaxt aug ofcha follewing sprditipns dpEwna Al Y. reVRkR 1, wherei n sai d
pepti de nedndenigesvtabf liwasincaread gfowthef melanomd. ng condi tions: i mmune
activity, gromh of a cancer, growh of |iver cancer and growth of

pept i de- coni < Pt ieerdt REh BRI RSB Rudlke BB ER pFAKEPRGRE ) 9

m cr o- or gamf 8hardng aeifl seqepaeeel EQHMYOs#ti on conprising a nucleic acid
sequence encodi ng an exogenous peptide consisting of the am no acid sequence
of  SEQ | D4NOA thicr8-orgdniiHaPin® 2 gaikiie BdMRV4IHRE cBmBeHes 4 Fuck@dR@Si tion
conprising a nucleic_.acid sequence,encaqdi ng ahn exogenpus hybrjid peptide
cont ai ni ng gggmgfznmwe&gieﬂ BRReaEde cogﬁgﬁ(gﬁf AR SR Beptide”
consi sting a#i no aci d sequence o 1 4, said signal peptide
bei ng recogni zabl e by said mcro-organismas a secretory signal to cause

the hybrid spepg h@'&o-%&al?ﬁm%%%g%%glheg?g%l?ﬁﬁgioﬁg\%h%muc%c & d

m cr o- organi sm upon_expr essi > . \ | maceut i cal conposition
accor di ng SeAusPRe cgprding ancaxggenguy hybgd peptigy gordaiping p signg) peptide previdedi d pept i de

i s 60-99% adjaceht pRMCtIGREPIPtidatonsicnmRasitid Miin@aidsedudige BNJEQMB NT: 4¢cl ains | to
2, wher el n b i1SignBUkbide tlng 388 DAR biGid SicRS AR o0y o) ioth 0f making a
phar maceut i"cal” °Co STt OR CORPr Si g providifAg a su Stam | ﬁy pure

pepti de corssusstherdybrid peptide smbasecraied inte thg geviwament ofseid nricraiOrgagismand i xi ng
sai d subst apbn elpressibhtiRredePt i de Wi th a pharmaceutically acceptable carrier.
9. Use of a substantially pure peptide consisting of the am no acid sequence
of SEQ ID NGO, 4 for the manufacture of a nedic nt for. the treatnent of at
cast one 8t BT HOnBBIaN BroREne RaBU PG Dt | R esthevi cy.
growt h of eantyef saidpeptidh iso60-99%.ver cancer and growt h of nelanoma. 10. A
pharmaceutical conposition according to claim 1, substantially as herein

described wthy Bﬂn%ﬁ(?eﬂﬁ@al E&nﬁégﬁioﬁ)ééégpdir?g Jn@/%[hg 8f claiml to 2, wherein the
purity of said peptide is 99-100%.

8. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide consisting of the amino acid sequence of SEQ ID NO: 4
and mixing said substantially pure peptide with a pharmaceutically acceptable carrier.

9. Use of a substantially pure peptide consisting of the amino acid sequence of SEQ
ID NO: 4 for the manufacture of a medicament for the treatment of at least one of the
following conditions: modulation of immune activity, growth of cancer, growth of
liver cancer and growth of melanoma.

10. A pharmaceutical composition according to claim 1, substantially as herein
described with reference to any example thereof.



11. A genetic vector according to claim3, substantially as herein described
with reference to any exanple thereof. 12. A mcro-organi smaccording to
claim4 or 5, substantially as herein described wth reference to any
exanpl e thereof. 13. A nethod according to claim@8, substantially as herein
descri bed M tA géretie vevtdraccdrdingtvyclaimaypibstahtivtly @ hereihdeschibedwitmccor di ng to

claim?9, i in described with reference to any exanple
FHRRERY blene HECS!
13

t her eof . conposi tion when made by a nethod according to

claim8 or
12. A micro-organism according to claim 4 or 5, substantially as herein described

with reference to any example thereof.

13. A method according to claim 8, substantially as herein described with reference
to any example thereof.

14. A use according to claim 9, substantially as herein described with reference to
any example thereof.

15. A pharmaceutical composition when made by a method according to claim 8 or
13.

66 -



