WO 03/ 006492 BI OLOAE CALLY ACTI VE PEPTI DES FI ELD OF | NVENTI ON 12 JAN 2006
PCT/ (B02/ 03203 The present invention is related to the field of imunol ogy.
In particular, the present invention is directed to pepfi ¢ 0§ their
phar macembiogadssonposi tions 5 which are capabl e of nodytaihiigén | nmune
responses. BACKGROUND OF | NVENTI ON Peptides are known in the -art for -
treatnent of di seases and as pharmaceutical conpositions. For exanple, US
Patent No. 6,191,113 to discloses a peptide that has inhibitory activity
for the growth of snooth RIOHAGKALLY ALTLVE BOPTHYERf ore useful for
preventing and treating pathological conditions associated wwth growth of
snooth nuscle cells such as ar HFaELBRF ENYENTIOMNest enosi s after angi opl asty,
| um nal stenosis after grafting bl ood vessel and snooth muscle sarconma. US
6, 184, 208 di scl osg@'ﬁﬁWhﬁveﬂéﬁtlﬁdﬁatﬁﬁ&% the diejdopfnenrpencirsdu L2 PEFIEEYS ol ogi cal
processes sudlls PEseangntion i dircalet ita/pepyidest and Nesiephiarhadeniga! gpmeRasHioadne and
hair 15 §r othish ade aapntdap DDEAIR rSUNMARYDORSPINENTI ON 12 JAN 2006

PCT/ GB02/ 03203 It is therefore an 'object of the present invention to
identify biologically actiBaCkdrEobpt %S‘N‘i%l‘ﬁ'yl‘g‘épti des were synthesi zed
by standard chem cal nethods and screened for their biological activity.
The peptides are Rjplidss cotidgosmhayi thy eheldretedmsoiond fsraseietdbys a nunber .
A total of 3phapepieutied corapesibwentoricanplefVedatast HadilAb ] htodisedrsk ol ogi cal
activities. ntdsdgtbacabitaiod adieity dor the gponti o griobtnumetedy selisfantliese

bi ol ogi c&l | ythectiry esgbdfoi glesending ashozating patfialblieal cAndifiadd msotiBequiince Li sting
Pepti de Pept podetiSetpuandembldNalblaimy s GMGNGEProsis;[Hasteddsis dfiysanbiuplaiyy Phe Pro
Hi s Phe 2CNVBhaanal stéviakis Taffer Rrartidg Bidod G d3selr anBhan @EVE0R8leysirddnge. @8 Gy Hi s
Leu Asp Asp beed By distlofdsaahdier46R0d Qval isAfoaniPro fodul&deUpiysividdial Thr Leu
Leu Thr G U ModesB¥sOsubB s ASEgIR! Baik YeStiAGVEO IRl gumeay MehiiChehcAhd BMs Ay lle
Hs du Tir Wt yr 601\/5013ﬁeu Arg Val Ala Pro Qu Qu H's Pro Val Leu
7CMS014Ala Ala His His Pro As Asp Phe Asn Pro Ser Val 8CMS015Pro Ser I|le Val
Gy Arg Pro Arg Hs Gn Gy Val Mt

g
f
|
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oCVs016lle Gy Met Qu Ser Ala @y Ile H's Au Thr Thr Tyr 10CvsO 8val d
Mt @ Qu Lys As Ser T I ICNISOL9val Gy Met A G n Lys A§ Ser T
12CVB020Val @y Met Gy G n Lys As Ser Tyr Val 13cvs021met ZAJANTH6A a Al a
Ser Ser S&poSesssd2eu 14CVB022T Ser Phe 15CMS023Al a Al a PlreT@W8923%03 Ser Leu
17CVs026Thr Thr T Asn Ser Ile Met isCVS027Phe A u G u Asn Met 19CMS029Phe
G u Pro Ser Phe 20CVsS029Phe Asn A u G u 21Cvs030Phe Qu G u Met 22CVS032Phe
GQu Gu Ju 23CMS033Phe G u Seg ﬂhx@ @% Nrig Asn Phe 25CVB035Phe Val
Asn Asp 26CVS036Phe A n Pro Ser e 27 03Phe Asn Phe Val Pro No

28CVB007Ala Gy Asp 1A5t96r€1}0?e B %bj%[:tgoﬂh@ pY@éentP S e 2EMECASk Y bﬁrloé{@zh] Ala Pro
Gu du Hs P v@h 01 11,1308 @D tﬂesﬁﬂca U kioSaPERnly Leu 10
Accor di ngly, Q%‘ﬁm% Ler? ne& ﬁ %]F% a%ﬂ t‘f% at’géglv%ﬁ'%&e@ntl ally
pure pept des ha\{alv%% godbeizes | dant o Songs, %%é‘?o halOpcesequence

oot e omr e a]%wa% PEULD é ! aﬁﬁéi&e%d 2 SRgLe o iy pure
eptide co ri | 0 onsistin
of 15 SEQ I D (e oSt et & pedlietie s o agats%i’%?ﬁ@ea%f??h ”fp@ﬁt. de

consi sting edsent i ally of an amno acid sequence sel ected fromthe group
consisting of SEQ ID NGs. 1-30. In a ﬁgﬁégl c enbodi ment, the peptides can

nodul ate, but—not—2 1 2 JAN 2006 WD .03/ 2 PCT/ to
nodul ati ng, ORE™ Hﬁ‘f"é ]ﬁvi’;fr’e fol | owi ng i rmmmesajeénwl ty hepatiti E
1 1 1 - 3 ~l e H .
infection, irn l“U but ! ??oﬁqumesTﬁHﬁ[ﬁhéPﬁHEPh'“ ecttom nep tis;
the growt h of & CANCET | AEeh Uy (e L T G A SRt O Sar COong, v cancer,
| eukem a and [ Trel agTOMTE; OB UV, W 1 &1y HR LA, AT LAPR&H alPleul M€ pregent
invention relatés ¥o sut 10 AV MiaP @u GReRIPOBS LéuNad TRGR AldmeLldana
deri vatives Juf pepti des {havi ng| Bedguences identified as sequence ID No.1 to
30. Thus the|present inydiMiooh| tel@Et Mg Gl SoCisGlhallediiydt Bmfthdbd v pur e| pepti de
conprising am_am no_aci u?e1b@f’\mVBéhlﬂiPm Cin §ln HstProofallicu der i vat i ve f an
anm no aci d sélected frod Yt oldbdindis &p dspdspfhedmmPpBerNels  1-30.. 1t al so
10 rel ates t ¢-a—substant ig%siﬂ?WPFPiWBN‘*"G}Vc@Igﬂ@‘T&H‘*@BG e al by of! an
amino acid L 9 15016 | Ife Gly Met Glu Ser Al Gly He His Gl Thr Thr Tyr 7
10 CMS018 | Val Gly Met Gly Glu Lys Asp Ser Tyr
11 CMS019 | Val Gly Met Gly Gla Lys Asp Ser Tyr
i2 CMS020 | Vai Gly Met Gly GIn Lys Asp Ser Tyr Val
CMS021 | Met Ala Thr Ala Ala Ser Ser Ser Ser Leu
{d4) CMS022 | Tyr Ser Phe
CMS023 | Ala Ala Phe
ds) CMS024 | Tyr Ser Leu
CMS026 | Thr Thr Tyr Asn Ser Ile Met
18 CMS027 | Phe Glu Glu Asn Met
19 CMS028 | Phe Glu Pro Ser Phe
20 CMS029 | Phe Asn Glu Glu
21 CMS030 | Phe Glu Glu Met
22 CMS032 | Phe Glu Glu Glu
23 CMS033 | Phe Glu Ser Phe
24 CMS034 | Pro Glu Asn Phe
25 CMS035 | Phe Val Asn Asp
26 CMS036 | Phe Gln Pro Ser Phe
27 CMS003 | Phe Asn Phe Val Pro Pro
28 CMS3007 | Ala Gly Asp Asp Ala Pro Arg Ala Val Phe
29 CMS009 | Leu Arg Val Ala Pro Glu Glu His Pro Thr Leu
L 30 CMS3011 | 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 1D No.30. Thus the present invention also relates to a substantially pure
peptide comprising an amino acid sequence selected from the group consisting of
15 SEQ ID NOs. 1-30. It also relates to a substantially pure peptide consisting
essentially of an amino acid sequence selected from the group consisting of SEQ
ID NOs. 1-30. In a specific embodiment, the peptides can modulate, but not
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sequence which is a functional derivative of an am no acid sequence sel ected
from the group consisting of SEQ ID NGs. 1-30. In a speci {i C,j/g[qudl ment ,

the peptides that are functional derivatives can nodul ate ndB51 i ni t ed
to nodul avbogesene or nore of the followi ng : imune agkyishyasadiepatitis
infection, including but not 15 limted to hepatitis B infection; nephritis;
the gromh of a cancer, including but not limted to sarcons, I|ver cancer,
| eukem a and 1ﬁﬂltaarterrﬁodumﬂgb@ff&yorv»ﬁb@hif the ARWIES : ashetd adivithespptigsent

i nvention reliafeeSort heRdfle@En@Ardedth atpalays 1§1%@l£tﬁ1ﬂﬁ@§1nﬁ9dh@g§fwﬂi of he

peptides ident ihiced RBRYR:AuSRAUSRAE: 1D MRomal QivedRanddr, Wikdek aspect of
the present IIHM%H;]OQM“%C@R@& 10 expression vectors that .20 contain the

nucl ei ¢ aci d sequences of the pepti des shown bel ow as sequence ID No.I to
30. Thus, %t his aspaethepfaspase afpthaseimsent dvemtipoickiesotor erbita@yalio Paryenet i ¢
vect or conpr ipsplidys dhataed Botticel dealrrs of @Rl hyyiag prpenc@e idsoivaed &1 ng an

am no acid sequance delliectotdd Theotire phesey nouptico ristes dlagtood s@E@IEINGs. 1- 30.
It al so rel guespdptidacgepetingaryeoinoracglomrpuénse mdlich 1 uchiedtondedswetirence
encodi ng a peptndeimbacabseddcsidi frgn @ssegoii ankigtinf ofSEQED MNDad. fedience

sel ect ed 1or onreltfee t@raostdstatinyi pdrk Ngpode ShfIistiby NE¥entidlhy30f adheniho\efd i on al so
relates to asgenretd whivkalOfunctGREPldrshing o afualifoididsequbtdetieaeenondi ng a
pepti de conprasideph dodsiensd bOSED IDARDY. Va0l ¥ YlecilicRhdbomimalthdpapatiésve an no
-aci d sequengg sl BetieMal LLRuARE o A¥RIC OAR Insl liMdePfo mERIAR! orl-30. It
al so rel ates ({ Q. & gﬁé‘%llo%ru’{g%tlﬂ?nuﬁQ%ﬁ\h@l g a@xt@%ﬁb‘&érﬁ%él&’cﬁné%@“ﬁ&ce

encodi ng 13 pf}ﬂ%leﬁ%ﬁ il RS iRk e %{ovﬁh fw%ecanﬂ{ iudﬁlm@nac' d
sequence Wi Gyl t@s ﬂﬂ?}?f!h%}%g LRSS Va0 cl15hoRl2 e){ ctive am no

aci d sequence selecte group COI’ISI sting of S 1-30. Yet
anot her aspect of the ﬁme@erﬂwwhvéﬁmmwemtehmgn tr@athslbﬁrmmlepemdsolégt

cont ai ni ng ahkeastgremes sodyma forpeppépde cadicntient abevpepteqtencet e Nodptoi de
conpri si ng ant. 35 fambmasget df dequesce isehisot ethtésr pnxphssign ougosahsti sting of
SEQ I D N@. ted6in tEheugriesent schnyend oOhe glepiides ahav e deloor ybxiehcpdpt | des
contai ni ng aNehdes0 peEpis tes agdiacknt @epapinvefiont iso peptd dea gengld Sing a
functional deettvaionyRisify AampepliddequiiavieAgdaly @pdplide achriseguenamosel ect ed
fromthe groupidcensnsd sdigiedl fraE@d RobbBompasiad of 48QTIENDE$80L Itiamsent i on

al so rel at es rga@eReh igenliRCleOior CORPHIISS BGdlchite RQlde ensRBeNGeptaRCcOdi Ng a
peptide g@NPLh&idMls desk@AARY FMafOarRAh daS@AUENGE: Ad|cB3GENkoA HRERIle
conprising achinshk %@a:}lEQaﬁ'D ROAGLE. %QQQV%EOMISQ h‘cl‘aés@o fa%@ti@@&:‘tor

derivative Ofcoxﬂ 1@5‘.1 PIoTox:Y 0 Lide @@tﬂe?{& edtolidgdf el gedgdndir om t he
group consi %Eﬁ\ﬁgvé’ of§ actx e‘?éQTmcl Cl@lsé eﬁ@e‘ ?r:tl edt forfd tH@%FchC vect or
conpri sing a g, iieleq %@ UG e HGAG1al ¢ Rt ecﬁ)‘?'?éB aa | eader
am no aCI S a

Foner el SIS e e Tl E i i

PCT/ GB02/ 03203 I tg rvatiye %F 4 ‘?i\acié ac A ‘F%’ ami no
aci d sequencé se‘fqélg’fl cfe ef: rﬁof”h © g°obip Orésbs ”slgg ? 1-30. In a
speci fi ¢ enbodi nekét, atdieer pesptdt ddsthproedsaie dvienti@nyeigbs ltdnélyahd)\;epmﬁtescri bed
genetic vect osigaigiag artedit at gnabpdpridotdihdent 4 peptide, thodetiat icagprising 2ar nore 5
of the fabl ownig acid sequonee atdctedi ftom threpaipl dohsistingfE GEICOM NOsCcl-8elimTg but not
limted to present invention also relates to hybrid peptides containing a leader peptide
adjacent a peptide, the peptide comprismg a functiona! derivative of a peptide
having an amino acid sequence selected from the group consisting of SEQ 1D NOs.
1-30.
40 The present invention also relates a genetic vector comprising a nucleotide
sequence encoding a peptide comprising a leader amino acid sequence adjacent a
peptide comprising a functional amino acid sequence which is a functional
denivative of a biologically active amino acid sequence selected from the group
consisting of SEQ ID NOs. 1-30. Ti 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



hepatitis B infection; nephritis; the growmh of a cancer, including but not
limted to sarcomm, |iver cancer, |eukem a and nel anoma; and body wei ght.
Yet another aspect of the present invention relates to a r’rl(?rdANré%ﬁi smwth
a genone g a nucl eoti de sequence encodi ng a pe |S|ng an
10 am no g’éqg”s%%zﬂence selected fromthe group consisti %Ig:l’%ﬁ*"%@gp{

1-30. It also relates to a mcro- organlsmvmth a genorre conpri si ng a

nucl eoti de seque c epti.de ons stln ntiall n am no
acid sequencquel 1&‘%’8& eélmag‘f%ofo %mlo Ca ac T ARG “%‘%e?ecie 30. Yet
anot her aspect e Br8 %?ﬂ“gl i cro -organi smwith 15
genetic naterlal c O PEFRG Smbp 811 8 °§ﬁc‘ > AP8¥&nous
peptide conpricsiig &EI’F%&WQ{M@I& ‘WHE Fa°§ EF&H?:E“’\% PR PRE FF PEct i onal
derivative 5of of th PB‘P B¢ APmyng ativly heepis IQ@FW%W%QP%@P@@ 'rom t he
group consi st ihsppliss BoREyotem iplyitis) thg@rowth o4 sencep [nghuding B gotlimeitest or gani sm
with a geneti csa@@m;ds/iet ¢amact, leaknanh sndhgelanerig laedbodieveisifuence encodi ng an
exogenous pepti de .Yehmiodter agpe®f deguercntanyantiof raattuinctriionadrgamimovitaci d
sequence whi chr gemomefagnpiisiogad ngdedivatseqrence encadisgol peptdal dompasihgwea am no
aci d sequdifice aaghead ¢ eeguemm selreted) floupthe @nsipsohsgingf of SFEDID ANOE-301130.
Exogenous peptaisdeciass tse ehidrelogganishef Rl 8 gktorge pepinsiley hawlagdasequamdeno aci d
sequence that engoddtigf £ pepeiat chdspingBikeaiaeof pephidesidagiBick yolexar essed by
the m cro-or gapd &by ookl GIE@ID NaRMgpfied form 25 Yet another aspect of
the present invent 'Y@{lar{oﬁ{eﬁﬁs%% o 1R PR EhOn BN TSR tahnicR -G8A8Ih Gith

conposi tiqgn C%@Pe!nc%:ﬁ&a@c&%l ﬁﬁ’ééQ@c]&a@i@lb‘§&ﬁ@n&%@&in’f§a@&o§éﬁﬁ§&%@e hybri d

peptide compricy ‘?ﬁ{iﬁ&m@@}n doa6RYERES R hatdeRER the
pepti de conpr iygl; 81 a@m a5k E ﬁé&%@le&@& %anet &ﬂﬁ iflk BEPeGONSI sting
of SEQI D 1 3 g ?o reﬁﬁ F 3 rﬁ&aa or rﬁsf o%t home
conprising - a enco GpLi sing a

| eader am no a Is fn e Seﬁlue °c engio i g? serftl‘? arl y of an
ari no aci d'se ﬂéw L e ‘% s f‘ﬂ ) C§105 1-30,
Yet anot her a ? )H‘\ Y érglé%fmij ﬁ eg “Pn ?56 t‘é‘lg ismwith
a genetic co %perﬂf é%’t’sieiij SIS GECE 21T exogenous
35 hybrid pepty"d® %C ‘uerfCﬁ h%{ if gikigept &ﬁiﬂrfma?é*afa P§@$§éﬁ8@“ﬂé}éfjea8@ﬁfte a
pepti de, t he &éﬁqra@r%%ﬁwrgﬁws patyrgh pimpdiied O%Pno aci d sequence' which is a
functional?d deri vatFAABOBET g5PBT G B FEEFIY M EEHIPY B4 1A ¢ NSO SBTeHE sel ect ed
fromthe group seegfifs¢ostnongioncoSETIND2NGslcotide3gauence Znexlinteinpdseryisa
ni cr o- or gani siyWid heplidgeneprising coapiss pRitnaco rpricrienglizcentut Padideddicsequence
encodi ng an exegjelcasphybe iad agnpept suucrsonpestsd fgmalht gadercoaniting dci d
sequence adj ad&at DaNpPept-p@dt dwrrsiatsiihgmiasseganisal ¥yh agemifesnopisinak am no
aci d sequéfice mtleahlci sqenteinotadorgat hderd pattidv ecoiprisiag i Bhdegiaonahd yoidct i ve
anm no aci d segegnoe sBhect ecbebridmetivestige cugpntdhs bt ngniod aci8EQqliérchiOs. 1- 30.
I n a specifi csdabatliromniie srblecqpeptinglesSHIy BuCedt -3t any of the above- 45
descri bed m cr o- or §aininsthccapedtod theatSenthittention redldted th @ednit@-agaidratvithg, one or
nore of the faldepsicng@nipokitiol ROmagiiny htoyicleb@padeqbidrte ienfd@nld anexdghedugdi ng but
not |imBed thobrideRAldt tcomipBsing fa86idep Binidde P bédusicet RFacafitonbéptiat, mecancer,
i ncl udi ng but pBAlde ddnPrs8@ hoRBAIEAMEmIld Yl &ANGRE: whiekkem Fuafendrel anona,;
and body wei ggtanva‘ﬂive 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 hybnd
40  peptide comprsing a leader amino acid sequence adjacent a peptide consisting
essentially of a functional amino acid sequence which is a functional derivative of
a blologically 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, inclueding but not
timited to sarcoma, liver cancer, leukemia and melanoma; and body weight.
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1 2 JAN 2065 WD 031006492 PCT/ CB02/ 03203 Yet anot her aspect of the present
invention relates to a pharmaceutical conposition conprising a
substantially pure peptide conprising an am no acid sequenceq ?g‘@ftqﬁﬁhfrom
the group consisting of SEQ ID NGs. 1-30_ The invention also ‘ o]
phar maceutws ad/o06®apPosi ti on conprising a substantially puseroeplissg 5
consisting essentially of an am no acid sequence selected fromthe group
consisting of SEQID NGs. 1-30, The present invention also relates to a
phar maceuti cal conpesi fddapr &beﬂl&ﬁre@erﬁqf?ﬁnﬁﬂﬁ ir@hleY tHUr Shap@RdcudSsi
conprising a fupgidsAnal cd nem ayﬁs@fmé& p@B1 NQHAC LSS RGUeRE anse) aglhied from
the group consighifg sgtact NERup LoraGhtin tof% QAIrPROs€l @@)eﬁwttﬂvﬁltlon

ggﬁgr‘;tclel;;' cal atQ&F&?al‘?i éﬂ?%hlsdo oﬁ §1‘r' é&; Aga-i %Sﬂ%&ﬁ@ Sequence
?cﬁlts entlﬁ w@ iug% %[c‘ \é M@e % lggg'd t ?el at es
consistin

sel ected from

to pharnaceuti 7&ar l&?)rrpos g of a substantl ally pure peptide
consi sting essentiHid y)r@f:ntf invettioonalso dentateatio ve dfarmaaveainah ccoagiogitisequence
sel ected from tdwerisily QEoupnEalShEt ipagidef cobipQsink ANMBctidhaB@erivativaobpeci fi C
enbodi ment, t hanipeptiddegudatesadited ottt @bup bensakioy ef SHOSICY NDedl-30. It

phar naceut ical 6O TABSE tth ONph&ARAARGM adBposhidh ARbprlsin® bt efbitthtiallpdpat i ng,
one or nore of ,d:fige E@sls Bs@enuauma%@ﬁ&handwvank}s@aaﬂ hiol Bfdeshhbe

i ncl uding but Rekilii fihas uBeRAbibdsS o BSED B NEY:1- SR ANfdHcS reihld® 9 owt h of
a cancer, 20 ipng Qdeﬁﬂca HE itidn| {nbiSthd Ot 2 3LGRABall} pYE pHARNL Ednsistifykem a

and nel anong,; tia )9 y 1 ﬁﬁgl\%wé‘ off'ﬂfltaprﬁ{glagég%g ueﬁée% tdd £S5 Mhe

i nvention {@I ales rmaceutical conposition

Op Eonsx tin

conpri si ng provi ngas sta pure pept |de conprising an amno acid

sequence sel ect ed fPo?nSP?Féﬁ‘gF&?Bd‘Wﬂél@?lﬁ?ﬁn nf py 25yNeks they abgye- ang

mi xi ng sai d substdnti ahrypepiitiealpEpEPRRBIWISt Rk Iﬁﬁ‘é% #ac AW i B [ligrted e dept abl e

carrier. It alsediding esc pomarmed hedolbtwinakimgas prarivaderatitie arfectvanposi ti on

conpri si ng_pr owildiling bat maibstigdte hiteiiipBrefegept nepdndenbs soiiyol eement i al |y of

an am no a¥l d seydispde! sel levitediof amemeh&veyroogrconlsinst iand roflan8E@ akd NOs.

1-30. 30 Anot hexdyasptt of the present invention is a nethod of meking a

phar maceuti cal Conppe?'atfhf?ﬁbr%%@fbfslhé‘ﬁreﬁér@ﬂv@h% R1ab4hs handhal dmaH e pepti de

conprising an AphpRiadiithi SBHPENGEEn WhthsikidsS p@vidc) onahtider pyatde ﬁ‘déJf an

am no acid S EQHp¥cie $8lagEiehid &QG&&Q%&%@&&&QH@@% bub ROntin %@SE . 1-30;

and i xi ng; sayg, SUBs LA gl @a"sﬁbs%mn urepg, dﬁvﬁﬁﬁa‘; L&I@L]w

accept abl e CachI: ab] %a,Her ferohelabes P 17 g cftical

ng[ I”ggegg'ngf"st Bgﬁté&ﬁ‘pqs Trrév?dnﬂg EVB}HS !m.” u OI;IIXIS

functional der, %%ﬁa@ mtom no @celncci sequen tﬁe Og nssmgnotth roup

consi sting of ) 1 30. I n connection vvlth any of t he

above- descil bed netthother t dspeqpept itide peaent 40 emixciuisatae methuotd nbtméking taed to

nmodul ati ng, orphaegachmicel obmpdeitidhotdropising providinme suasthitiallyypurbgpatide i s

i nfection, incoughmgghbtammed adid Beduettet whihie i fitnicBorB1 dedetive ofan amaphriti s;

the growth of aidces@eics dehecleddidig thaitgrai@t cdnbiiide df SECQs @D ad00A, 1-Bd;veld cancer,
mixing said substantially pure peptide With a pharmaceutically acceptable carrier.

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

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

40  modulate, but not limited to modulating, one or more of the following : immune
activity, hepatitis infection, including but not hmited to hepatitis B infection;
nephritis; the growth of a cancer, inchiding 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 substantiatly 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 si

admi ni stering a pharmaceutically effective dose of a subsfant/ANl Eéh%pure
pepti de cwopsb&isrg an ami no aci d sequence sel ected from&rdgyA344306492 1 2
JAN 2005 PCT/ GB02/ 03203 the group consisting of SEQ ID NGs. 1-30 to a hunman.
It also relates to a nethod of treatnent of a human conprising a

admi ni st eri ngind gRRRJERGQH. FAHY IERNecL by & 2 B ofald Slbst@Rthahddy pure
peptide conprSideman &R HiehAChApaSALE AR 4 fhimaddnediyiRbidleri vati ve
of an anino agid 0?@@%%@&11%&95 ik COMASS A AHRo 69AS8L Ex'ld?:gzvhléq af, SEQ 1D

NGs. 1-30 In used ment of
human des r| n§t?o g én% e ise %CE) %%%%ég&? dut ng{e %E&%t

nodul at i ng, one rmre oP the foll OWI ngt human condi ti ons | nmune activity;
hepatitis infecti oIﬁ 2 spepidlcuambadinat. Hepentides ved 1os UepeatmeRisotgYimect i on:

nephritis; t héesgfilsdtahont may banesed to medulaid byl neigipited opodulFingeena & sar conm,

liver cancer,mpeukkHicafolpdingehamoneondiiods: igoetpevastiging . hepptitsodeéionon wit h

any of the abioviedide Dot idddichited ¢ beretineB anfswiguerepbstis; theegrowdimfiadesceand/ or :
hybri d pepli deshémprbes setdlihitetrio sre®eian liedr eiaocea detkeseq eehoebneas amibdul at e,
but not i m tedytveeighodul at i ng the foI I ovm' ng D m"rune activity; hepatitis 15 [
i nfection, |nclud|n buettno eB Eicac%e e ehohrltls

the growt h of CIEW‘?I’ 2 rﬁ"le élﬂcfl "%S Comma, Y i ver cancer,

| eukermi a and P fﬁfe tlﬁeé? NIBE APdaFayyEe ‘faé‘sent

i nvention rel®f atf’c})uf H?—Jt PF%"E‘W&B glloying o JRIBUNGANIYsd|CRALS

adni ni st el ngMECHAmR ARdEE e apl §m ’éqdfteé?ﬂa(}%s Bowectsrs aephops: e ¢fal 1y pure
peptide havi ndy ‘S&GueHERID RY. H!Ott Emited e o) liver Senceh nlcgkegpacandi ¢

enbodi nent , tlﬁelalff@m |aﬂ‘é§°‘b’dﬁta@?h nistered can nodulate, but not linited to

nodul ating, the fo %ﬁ’ s Op@.el pr?sent 1Inver{151¥1%éq E HESIP%‘EHO(FCEW? jnc%l n;l udi ng

but not [Iim edt
cancer, inclu E a\ﬁé ThE Iaid é‘&“% é’Pg‘g??g ’ICP%rSﬁ(c?&thﬁ)ew efkéni a and
mel anomg; ds; %thfﬁgptﬁ'e flﬂ%éﬁ“FrHé e Bgéo Sgﬁi?{:??e e j"ré‘nt of the
b b Rk U G ks st (S *
‘consi sti ng e}§§'§§td‘i0é’l@%ﬁ‘“éf&nf‘féfl@hg‘emg“é ;gggw}%%% Caztﬁ%éylﬁ ggg&’@t i ch
i ncl udes t he EPIOC &EFYNS el BReEeToFUICHE P8 praifertapin Y pie nt invention
al ong wi t4y addi ti Qialesafida0aiRGE Agnodler thBoGiRleROYY hheAPRLQN AL tehM nal 30
ends and whi gh, i@l ft @hiisp &&eco%geu}g ds¥en@hity S8 ;Re%ﬂ&é Qe@egtes&rn@nehﬁéent
i nventi on pr&e/ma%&%{ %@ze Yooy 28oRisHODedskllial 39 XY £petiier e the
activity of t fﬁ'@ Rid Oich Blondiieu B A5 g@aau S 5. e F'M!e I8 glrmune
activity, a gafaa vaaglpm%ml oa%nﬁ bWz |
pept i de, . of the Bl eSanh, LIVERLT 00 1 R iL 2R3 ft%g 'rf:v; m9 n foul ati ng
:,lglmne acti vi t 8 d erertl ?us asanon ;ml rp?Dal Ehcre he ac mty %t % ?nd ¥M ltlh

. possess sel m[v8nt wd}llm e lai:t olypeag% Ity o €
peptide or pQ hlsﬁrtng essentlalfﬁsldﬁl %e peplide, P?gl!fle presenlt 1Xvent10n w;l§ possess the

actmty of modulaiing immune activity as provided herein with respect to that

35  peptide and will not possess any characteristics which materially reduces the
abiiity of the peptide or polypeptide to modulate imnmune activity or which
constifutes a material change the basic and novel charactenstics of the peptide as a
modulator of tmmune activity. Thus, in the foregoing example, a full length
naturally occurring polypeptide which has a primary activity other than modulating

40  mmmune activity and which contains the amino acid sequence of a peptide of the
present invention somewhere therein would not constitute a peptide or polypeptide
“consisting essentially of” a peptide of the present invention. Likewise, in the
foregoing example, a genetically engineered peptide or polypeptide which has a-
primary activity other than modulating immune activity but includes the amino

45 acid sequence of a peptide of the present invention somewhere therein would not
constitute a peptide or polypeptide * con51st1ng essentially of” a peptide of the
present invention.
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constitutes a material change the basic and novel charactéristics of the
peptide as a nodul ator of inmune activity. Thus, in.the f';r gﬁ)l ng exanpl e,
a, full length naturally occurring polypeptide which has 3 I’nﬁﬂlﬁ activity
ot her thawonBdm+9ti ng 40 i mmune activity and whi ch cont aicrs;Hobes2asm no aci d
sequence of a peptide of the present invention somewhere therein would not
constitute a peptide or polypeptide "consisting essentially of a peptide of
t he present inventi Basiddsi thewixaepieiofi itnhveme facivdiyomodplaiangke forallgsrnabircal | y
engi neer ed peptbee, alie fetypepefidtimhiabh dpplesato fl itapsptided bl itey pebdher t han
nmodul ati ng i mMiended ivithtryspbett toithchdiid@is pheviddi fosueh paptidds.s &6 pamicalanf a
peptide of the tipy esedding dfRitidnodppHeTRWRStiGest dtethe iventet Havivgd acte@iRstiht ute a
peptide or pol ypepiatide the enshtSéi N QiralemsRNbn, ahddulMhg tBe PEPit 60 @bpdiifie

present i nvent iigetioh, MEIHLQ0AA9ert 3¢ dMkiBOH duRGTS EBRAHAR DB Bes des t he

exanpl e of i MMuNRAGHE ¥bdyYwaRE W, 8dt it MRk Med UbdHptddeldn above, the
foregoing definition also applies to all the pegg_lndes of the present

i nvention with respddeset skillere imdhs it Fas rgsdty | desamingr WhelkH papspiidesr In
particul ar, t Relypertegaiongstdesicatialivoel appptidesoftibe pegsentdasengpn whderi thgent i on
havi ng act ilQi t ifersgéing Befinvgens|batrqagpringdhesationy obthe aeptidealr pplypentide aping
modul ati ng t he texesats oF modubgpiat iof iimmupe faeigtiiyomodnlpting Hiei ax¢ent o€ aewitabnt  of
nephritis, nodinfattiongmobeagnothe lkxoht of « bepatis infrctiomudedusting ghebodsntwéi ght  as
set forth in thepldetsaimbédattheshs gpivtoost dahaw or Tinastisk bddyegkight whidtearar t can
readi |y det er mipreidddéichedt with pgpdct tbea gitticubo lpymeie bt the pesagiisksti@ssenti al |y of
a peptide of the present invention under the 10 foregoing definitions by
measuri ng tthe acti viit pheoprefered Gé’b@_?‘ﬂ@nbﬁhﬂgtﬁrf?lﬂé@g}’ deonsisting cespetialysafys for
modul ation of irgfmsrie paetidey ior polypaptidésathialy havedewsxihamil gning agidrrgsidudspipect i on,
nmodul ati ng t he additiemto tife pephidpatdording fnfheqiresont, inmerdionatlp mgmpisepreferreht  of
nephritis, nodeimdpdingnt ke enotemiablogy cefersee 2 maptidasdwitiateashthahddyamed ght
which are prowutidedsithersen rdditivh to dspeptidd accardpay i the limtanpepentde. &f at he
present i nwZenticeen mbk prafetiaé embediewnte theemino dérmemiiogyt taéerd @rapaptiegwith
"consi sting ess$apthaal l0yanthod acid efskiuss inadpiph it poptideclkcypéipg tdes indbdnch have
| ess than 20 anavati@ci & beshdugsfentd astdidinan the dahe peplaoieyaetes dbng to
the present inyepidedtr pblypaptides evifarlefsethied angnd aclilsrnkddididieloSaiFeoft @e M nol ogy
refers to a pepkpstRSoMiteple$ ihfatod Snafioiier @efeded @fibEgiesnt, "hadghti on to
the pepti desaceghhdlgeyt Rheo ipBgidnlor ipdMBatdeN withNe@nthaP 4exaho Heide ipr ef erred
enbodi ment , t h@g&@bR b Il TohO P¥ptiRf & fhelReRnPRREAIBS INiHchmoliemsfehban 10
am no aci d resiegihgdinicht, afdisirhOferintholdts LRR todﬁjgﬁﬁéﬁérdbdlgpebﬁdésh@ith m&t ant

e of

invention. In anQtNghinRL&HE AGiBNRPGHR e pep et RhiThnotiegy refers to
pepti des or pol ypeptides with less than 6 amno acids in addition to one of

the peptide of the present invention. In another preferred enbodi nent, the
same 25 term nology refers to peptides or polypeptides with | ess than 4
amno acids in addition to one of the peptide of the present invention. In
the nost preferred enbodinent, the sanme 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



WD 03/ 006492 12 JAN 2006 PCT/ CB02/ 03203 DETAI LED DESCRI PTI ON The pepti des
can be readily synthesized by standard synthetic nethods from L-am no
acids, but may also be synthesized by genetic engineering t hods using
nucl eic acids that have sequences encoding the indivi dual | EE N8BS 5 1.

Bi ol ogi calWUAB®P&#P2y In order to investigate the possibl @#Wdr@iegiwal activity
of peptides, the immnol ogical effect of the peptides on animal nodel was
exam ned, with procedures conpliant to the "Principles of Pre-clinical
Research of New Drugs" issuedpeyAM ppsbescRripHesliith of People's Republic of
China 10 The T |lynphocyte transfornmation test, NK c totoxicity activity
test, and the T |3 HpRAGEE LD reiiyy | syRihg S‘%‘é‘c?étsfadﬁarfleﬁﬁ\éthﬁ%?é“ hedy 1o
detect any pbBe®ilspIngracEls: bBmayeAlta fefe@méwméifb*a 57EE SRSIBGCHRAS MEhhnde
function. Theusegmsieic yigstthelihaveieaumapcaicodns thidrdivided pepfidgat ect any

possi bl e eg‘fept of piBRRtJ.8S QR non- specific, cellular imune function. The
Sheep Red Bl ood T1_(:SRBC)“I”TFe‘}erI ysis 15 test was used to detect any

possi bl e ef fect ofinpaged thesvssidaisnieaposiimrubielogicaheetivdiy. ofrheptidesniiety or gan
wei ght test wasnumdagicad efistteof thapcpitissi bl eniefd coededfwaspeyaniides witht he or gan
| evel . | n thipostdudy,cotipbarg dbithe “‘RrsipleswelsPrasédicalsR eregrab iof desoRtugsl’, whil e
the 1L-2 andisdidiby Mjnitrpsf Heatth uf@tedplaerapshltcm\iethmd‘t]rol s, since IL-2 and

|FN--y arge, wel |l - di d mul ant s rbltr
concentrations of 2@}%@3 g‘b‘” “d @%ﬁmn AR %hcgoé)f(l?g %E%Cé%r a 1000
fold dosage r g 'é‘e eur ?‘ntarn & S"cco‘mﬂ elestt oSt useh 19 ﬁ"ﬁ&nol ogi cal
r esponse, andp‘{sﬁ Ble| effqe &F RnRFEEG ‘E—f’ Ik ”'t“ﬁlémﬁ()fg ny et BUSTPE- ponse
function, thebaEids élew%&eatwwse%utq t§<f yicesahie cttio depiifles oBvVR-t he
negative contietifii gelinyr igpung dubisrgdhey PBiRpR Hladlopd &6l {2BPEHheROlySS positi ve
bi ol ogi cal> aciEstvives use suldelsciofnyt rpssitde wdfpcinef eemsleﬁ olnl bymoral tPEpne des

CMSOQ ;  CVBO0Zpct@nBsdns8 imBNBID FreaCVBEDBiest OB 069! to deVBGIn® poiiBeElfect GRB012,
CVS015, CNBO1LZptiGeB0REorghBO29, and CMS034 were found to be able to enhance

T Iynphocyte trans tatsticall 1
fro)r/nn?hgcgalel 0 ndr %Fg‘%%ﬂ%e pitng 3 ;F‘Bg"%“%” i %ﬂ)&i S M

f ound to N ShopRy BEe “fei‘() n%‘f‘%er bt ioh 1-
stati st | V‘Frflﬁ%f’ﬁfm“ i”ﬁ'sf er t‘f‘Pé“’%‘HTai“ﬂ%s §amﬂ ° B gr oup.
2. Pepti des Cﬁgwe ChstRysT a desoBp 0y sl o) the ﬁn’éfﬂfBOll

CVBO12, CVBOUSCTENsHY §f lfamwn“@@% fﬁswoozanf the lagispomior spaisdes oons024,
CVB026, CNVBO2YE €vErgersehauamnse dNming, tewelss, angyvEgigicalbysesaticashs035, and
CVB036 were Gierferetaychide apgasive goritiod r@%@fﬁmﬁed%%eo&rowsémaw\mrydéff NK

cel | s, hadd ngposéivabiodesiehpdtyitsi gni fi cant difference fromthe saline nornal

contr ol group. 40113@[9&51%59@9&663@%1%012 at suitable concentration,

were al so found to be able to decrease- the cytotoxic act|V|ty of NK ceIIs

CMS010, CMSOII CMS012, CMSOIS CMSOI9 CMSOZI CMSOZQ ancl
CMS034 were found to be able to enhance T lymphocyte transformation,

30 having statistically significant difference from the saline normal control
group. Peptides CMS014 and CMS036 were also found to be able to
inhibit T lymphocyte transformation, having statistically significant
difference from the saline normal control group.

2. Peptides CMS001, CMS002, CMS003, CMS008, CMS009, CMS010,
35 CMS011, CMS012, CMS013, CMS015, CMS016, CMS020, CMS02t,
CMS022, CMS023, CMS024, CMS026, CMS027, CMS028, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were
found to be able to increase the cytotoxic activity of NK cells, having
statistically significant difference from the saline normal control group.
40 Peptides CMS008 and CMS012, at suitable concentration, were also found
to be able to decrease the cytotoxic activity of NK cells, having statistically
significant difference from the saline normal control group.

3. Peptides CMS001, CMSC03, CMS007, CMS009, CMS010, CMSO011,
CMS012, CMS015, CMS020, CMS022, and CMS034 were found to be
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significant difference fromthe saline nonnal control group. 3. Peptides
CMs001, Cwvs003, CMs007, Cws009, CwMs010, Cvs011, CMs012, Cwvs015, CMs020,
CM5022, and CvS034 were found to be 8 WO 03/006492 1 2 JAN 2Q0§AN 7008

PCT/ GBOZ/Q:}; o8l e to enhance the secretion. of interleyki vy %lj 2) by T
| ynphocytes, having statistically significant difference f/ro e saline
nor mal control group. 4. Peptides CMSOO Cvs003, Cwvs009, (Cwvs010,

Cvs011, CwMs012, ﬁgﬁg%%%aﬁm%gééemn %ﬁr%},ﬁﬁg %Og%v re f ound

to be 5 able to en cretior efr %%u
statistically S|gn| i erence orr%mt sal'i'ne norma Patrol group.

5. Peptides @Q.VI S%ﬁudesmm, cxmmns,cmxmmcmwsmoemmzs@msou, CVBOLO,
CVMBO |, CMSO 2, ChEQLI, CMMBGLAMSEVBUME022 CMiD 081S028GMeOIfByund @VRO 9,
CM5020, CNB021,  GMRQR22uhantdbR@28creti aMITRY, byTD lyrpWobAE6s, haoMpSilBilsticalgMS028,
CvBG29, CMVMBABO,  GROGR2nt dx%%%?mnn tf@vﬁ%m%% @@d CIV5036 were f ound

to be able to enhance t he esi s of

anti genic chal¥ eng eP‘FfE\‘-h @ 09¥»a%q08al @ rFFMS@%nt CMS%P%r gIM)%OOPf omthe
sal i ne nor nal cont SO Pe ftMgRL?, Cﬁ%@ 239 & o
CMS011, CMS013, 15 eiMé%mCMSO@vs@WS@??cwwe? @sze CMB028,
CMB(29, CNEBO30, CNS‘@BSIWGanHVISIRBOWSQIS STMEEHY, eCHBRSBNEMEIBANCMEB3.  al so
found to be abl e t ENSH4bIOMENE, syhtMd¥136 oire dpiutd toSRBElane ichbdye dipon  t he
anti geni c chal | engeynthais nfy ast- SR iaci@iddy wiogniht i adigenidichhlEmeeceavingom t he
sal i ne normal cont satistgadypigndBabt dPepihtd&enCNB0LBine BLDS;onGhBgfddp. CVS010,
CvsO1l1, CMBOL3, Cheiides CMS008, COMDO0B O CMEMEO2 ACMEVMERMSOMSOZALSITR/E027,
CMS030, CMB035, CVBAgShMeravsosN ol @auketd, oCeishancenmsnes, pivemagyt otic
activity of nononughvegwzopbRGREYIEMSHAY hROCHMIBYE St biGitasledidhidnGaidn, witd f er ence
fromthe saline nOEaHE'fo&ﬂWUH%'abQIt%LiﬁlﬂbRFPhsznﬁéﬁE'o@%x%t; GNBEQntibGMPRR,  CVBOCS,

CVBO1O, CVBO12,  CMBRLA ge&%v@ﬁ) %@%gsta@@ ﬂgmg@?{@%%ﬂf%@@%m @s020,
CVvs21, CMS022, 05@%0%035%1 ., CMBC29,  CMBCBO,

CMs032, Cvb(33, CMs CVvB036 were found to be able to

i ncrease tMe \ei ghﬂ’eléifdeﬁ h@MtSH%ruéfl\@OQﬁd CMBRPINg-M4B0KY, at MsPl bal-MpUBgni f i cant
di fference from t h€MHIEN&EMB? Ival CNEMLY, SIMGHHUUPCME 12 PepdiSdes CVSOED, CMVS020,
and CVS030 were fo&iSQ30, KeM&hise CESO3Moreeadeurchéo Wwei giit tof erthlasces leeen,

havi ng stati sti cal pyagecgniif acaity oflibheneleephagoom, hirvans stkiishe sipnifrrakt cont r ol
group. Peptides CJVBIK&&;HCQE!’BEQB%; saliﬁh/B&Wa,l M Ogp. CMSOO9, CVBA O, CGved |,

CVBO13, 01 and
CMS036, C%t@ sﬁq t abE 1\?1 O%%/B%% ecrease
t he wei ght of the ’Cl\/ 23 |’ rg ’d é nce from

the saline cmsozo CMS032, CMS{BB CMSO34 CMSOBS and CMSO36 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 CMSO030 were found to be able to
increase the weight of the spleen, having statistically significant difference
from the saline normal control group. Peptides CMS001, CMS003,
CMS007, CMS008, CMS009, CMSO010, CMSO0t1, 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.

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

Matenals
1 Experimental Antmal

BALB/c Mice, 18-22g weight, 50% female and 50% male, provided by
Experimental Animal Center, National Institute of Medical Science, PR China.
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normal control group. The materials and nethods used to anal yse the effect
of the peptides on 40 nouse are described below Mterials 1. Exper| rrent al
Ani mal BALB/ C M ce, 18-22g weight, 50% fenal e and 50% mat d, ij’ﬁ@}/lzg%j

Experi nmen | Center, National Institute of Medi cgl PR Chl na.
9 WD 03/ O(R)’”gd493§)'alg§é1 JAN 2006 PCT/ GB02/ 03203 2. Admi ni stratit g‘g‘iﬁ@%%u nant
nmouse IFN-y (rm FN-y) group: 3x 1051U kg/day reconbinant human IL (rhillL)-2
group: 3x 105, U/kg(dgrﬁ% Ilne group: 0.5m | each/day 5 peptide dose |
group: 500qg/ kg/ day peptide "dose 1] roup: 50 | day peptide dose |11
group: 5pg/ kg/reyobisapmpes IHYserpirNyyotpep: Sb&l&g?(afg?)’The above substances
were all di ssotsegtbinant QunsmilLgd1LRé geanpl: 3#19@&%@&@@10 intraperitoneal (i.p.)
for |5 continiuatise grays 0. Sonbéeclgéry day. 3. Main Reagents The peptides were
cust om manuf agleptidiobyl Al isoae/Begdy de Conpany, Inc., USA Fetal bovine
serum and RPMe tMsé:ﬁlg{'ou%UB(h@l%/ ajdium G bco, USA 15 MIT, and ConA,
Sigma, USA rm Ig éfe’do Inc . China rhJL-2, Shanghai Huaxin

Bi ot ech I nc. e U&a}losyﬁl Ou tion sol uti on, Research Institute of
Hemat ol ogi ¢ D|p 2ase t ute of Medi cal Sci ence, PR_China 20
Vesi cul ar St omati t ilg¢ \‘f’ibiaﬂ?sS 35 Y"FIRI- 3! dipgolyed 2o éjt%iﬂldé‘?‘lﬂlcsaéﬁ’pmé“t%tl onal

| nstitute Por inFpedonta 6Ip- )de W%&ﬁﬁﬁﬁa@%&dﬁf 8%l ogi cal Products, PR

Ftra

China HT-2 call apg;l ﬁgﬁ% glft fromProf WF Chen of Beljlng Unlversity
Depart nment of oé % ‘bfg de 1. The ef f‘ﬁc{: ides on
cel I ul ar .m@@ev& % 8p°é€?t81“i B Cfgfﬁ e BT GSRY C-The
BALB/c m ce domy divided into the peptide, | FN,_ |L- and sal i ne

2,

groups. Ten mi Fe! by %Vﬁng%ﬁ@ 633934%?1&?““{“%“?3%‘?‘ pise. Wibst ance 30
adni ni st r a3 oMTF.ed o Y88rificed by cervical dislocation. The spleen
was i sol at ed as@p¥ircRdiing Bttchdmmudlhing di spersed in cold D-Hank's sol ution
usi ng an i nj eclliDShaeghdl duaxithBiodtick er,$ddhacel | suspensi on was further sieved
through a 100 Lygabgetd 5@jaritiondicuenerRestach|legsuist efeHesiablesic Abtene,
cent ri fugat i oiNaabtna 0fdgtufvost MedicahiSnhes PRiUnasuper nat ant was di scarded. The
cel | pelleb wasskers Sspemaedving d0SV), 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 Beijing University

Department of Immunology, PR China '

25  Method

1. The effect of peptides on cellular immumty

1.1 Preparation of spleen cell suspension '

The BALB/c mice were randomly divided into the peptide, IFN, 1L-2, and
saline groups. Ten mice per group. The day after the last test substaoce
30  administration, the mice were sacrificed by cervical dislocation. The spleen was
isolated aseptically and manually dispersed in cold D-Hank’s solution using an
injection needle. The dispersed cell suspension was further sieved through a 100
gauge 150um diameter stainless stecl sieve. After cemtrifugation at 200g for 10
minutes, the supernatant was discarded. The cell pellet was re-suspended in 10
'35 volume of Tris-NH,Cl buffer and then kept standing still for 10 minutes at room
tempetature. 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, contaming 10% fetal bovine serum.
wa

1.2 The effect of peptides on T lymphocyte transformation

Spieen cells of density 1x10%m! were placed onto a 96 wells cell culture
plate, 100ul/well, three paralle] wells each of the assay sample and control sample
per mouse. To the assay wells, 100pl/well ConA of 100ng/ml in RPMI-1640 was
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35 volume of Tris-NHAC buffer and then kept standing still for 10 m nutes
at room teniper'ature. The suspended cells were coll ected by centrifugation
at 150g for 10 minutes. The cells were washed 2-4 tinmes Wit BANo}i#sD- Hank' s
sol uti on oy ob@ssssuspendi ng and col | ecting by centrifugatdGeemokfzcondition
as descri bed above. The washed cells were then diluted to the desired cell
densities by RPM -1640 40 cuI ture nedium containing 10% fetal bovine

cel 1 of ﬁeIQ.e% ”eégeﬁ Iaﬁ?@c ﬁ”‘a?‘f‘a&é}& at'f‘fﬁg‘)?‘*@ﬁ'“? WP S e,

1001/ wel |, t hi"&aPas: 2he 18§ 9 |
e e S S8 i ST s

per nouse. To*PHE"&LQA! gr %@E@
10 1 2 JAN 2908 W3} H@ﬂ&z HEHH8added, and 100p.1/wel |l plain

RPM - 1640 sas_useds %ehh@rﬁ%m&gﬁnﬁ in RPRIICRID S 0¥aE:d fonGeIBa et 9£d 66 hrs at
37C, 5% QU2. %Q%el%ef s§ \éﬁc{eﬁb g r&eol%ﬁ&t&y THeG 'Bhtﬁd%ﬂx%'c% gPg for -10
m nutes. The 3 q}% oL & @ Laton ylt k| nes
1L-2 and I FN de ?r

added to the g%?@%tﬁ%%?% r%pglp wz}sé” ifs)
mnutes. The i Ghoblae LBweth 83 el gelg
di scar ded %ft"é"? g amg Pidugati on at 1509 for 10 m nut es. 120I 40n1\/| HCI

- 2-propanol wagcagdded to the cell pellet and shaken for 3 mnutes. to
obtain OD570nm of each well referenced at 630nm An ELISA 10 reader was
used Cal cul ation: H2sehoasgs@rpet Hsee errsevdlsand Wars soaidl #allee Tt r ol

wel I's. The Selimykizan Baey fdert ¢ash yneype dae kbiawad &y ist dpaicribel avsFagd r st
deriving the @berfdhe thra@rpastiial veells, Hhenedipiling thevalneldf she essenwellybxiitieg t he

val ue of the @sbaywelsl s by the 15 control wells. 1.3 The effect of

' peptides on cel |vt leen.:cells were prepared to
4x106/ M as de crl’llbhe'ci:(t:és ')f{ﬁt desglﬁml(cgn %%/Vét? Target cells YAC-1 were brought
to | og phase and d‘d]cHS;bEeh tells| it Prepared tuishxng/m! 96 deehbal oeddctioulitiure pl ate,
100l rouse spiteen TaigkiscedndALODweetibouge 12 foggidisei mhdvedjesteddetk10dnithe contr ol
wel | contai ni pgn@alas ¥He @hl @akreGRAtk SI0040Mousd @Rt ccfiehhs 1amd LQfe cul ture
medi um weje axﬂ@cﬁ@mt@eré Qﬁd&l%ttﬁé"cor‘ﬁﬁh'wé?loéﬁn?dxﬂh@%niwmays fe@r'i g&is; %b'ls 1001

nouse spleen_ebi sangy 19, cﬂlfra@%w e%%d%i% 8ot Dy DRty Vity

assay wel | D
sp rﬂl 0 Fﬁ € % t e
S ox e ST s o R o el ol s o

reaction m xture Saapidshen shakRged arisag Mrﬁﬂtlﬁi&uteaftdcdiﬁﬁuba'&ﬁd arhe37C, 5%
CR2 for 45 howbsmatlhevsUReinal aptsonas dhecos e/l 188 akrlt The Meaidon at 1509
for 10 m nUt Efixturd 2hs Rhe AN -2 ieRansd inasaaddedrandos heken, iror 3

mi nut es. %AT e%@?&ﬁat%%va@%%@arﬁ&i %%&rﬁ:ﬁk%l@@g €290 ¥&ldesr ef erenced
at 630r U“ 30 12 -2- Dol™OH4S §ad28Sind Sor § MigGeSPhgaR €&/ I's only

control, thr e%a er wgs useg ?0 obﬁam ODs7onm 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 L-2®

HT-2 cells at log phase were collected by centrifugation at 150g for 10
rinutes, 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

11



only control, and three assay wells with both spleen and target cells- The
NK cell activity index of each nouse was obtai ned by f|r zm{]gﬁbgg t he
average OD of the three parallel wells of each conbinati'o ppl yi ng

this averagasohso the 35 follow ng fornmula: NK cell agbi)eb¥ohédex =
El- (average OD of spleen and target cell well - average OD of spleen cell
only well) - (average OD of target cell only vveII)] X 100% 40 1.4 The

ef fect of pepticges.con Hhe ﬁ,etdcy' y Mmh t&pl YeRCRHBL Miptd radst HT-2
celI's at |09 pRASEMWME] & LCH %ﬁ%ﬁr}j Abd, WM 3e shadichQp hlly m nutes,
and washed thﬁ&%ﬁ}aﬁgﬁpﬁ %ﬁ) on’by suspensi on and

eécte

centrifugation e co s were re- suspended in RPM - 1640 and
11 1 2 JAN 2006 WOIE3AG648t %Wr@BOIﬁ/ £38263 1i2nsutzatidwdedto IRColBY6iR f or 30
m nutes. The psatdntagasvig RRMt-meer WasHe 80% i sek 12\6%4,16. 23948, hd 3 18%80. by
re-suspensi on and Btl’lfu ! nd r suspended to fi.pal I\%[z 8ntrat| on
of 2x! 05/ m Wéé%ﬁ%\; §u§@ M o "“éc’i"H% r‘g’rg‘ c?tP 2 were
diluted to th ply ]““]5I 1 -RBKM 3 g -0 TU/m

100% 50% 25% 12. 5% 60259411 @mdcdiute %IB fwak-s2t \0BSwihh |thite Gatallelt BELS Qb4 OWi ng
concentrat i ongdMithtidEM - 1640: 5001 U/ mL, 25011U m, 21251U mM, 62.51Um ,

31. 251U andl SfUm. A9 r e was. set up vmth
three par#ll el %gaﬁé? CO“E%hbfWﬁ@ﬁ%‘) %F&BE‘%LWSB@HOEOO | RPM - 1640
+ 1001 HT-2 cel |l sr&%ﬁéﬁ@ﬁ%fﬁ 109l rH.-2 poldray 1 1 C0ub 51114 5t eseenggh ut i on + 100!
HT-2 cel | suspensi®way asBay0tudidiluted @permgiantt 0018 dple? nelt aspension 00l HT-2 cel |
suspensi on The plate was incubated at 37C, 5% CO2 for 68 hours, then
centrifuged at  15THkSgtcfwaE u;leabmmwaescaer@dddaeorswomuam}entceﬁteﬁ@x@dt 100p1

0. 5Sng/ rnl liMrTlsd NrRAM 5 %@4& Wdt feulrpheaql 2pltanrhbbal 6ism Slvﬁfidﬁfj into
each vell.. A rm@ g | ﬂén&suﬁg mefaﬁegﬁ ‘Lafga atﬁme@gth ?elcoakt o I nue
15 m nutes anﬁ?lﬁ ?su er\gg‘t: Qtdr% 1 be Q'Pu g;%ﬁ%a?éei?g }i 440rr1\/|

HCl - 2- pr opanol, " ges Wi %1 efl %gnn da 55}/5 at 570nm
referenced at 836"y Ea n1 ' ] é?Pa”O fiae c}f%%‘ ““fHe average
oD of thezothr%élm’ﬁ‘éltre%@‘}de viaplyeedgt rsff:{eafﬁ Gth Sen t‘%% &h By PRt t ed

agai nst concef %t i on on a seni - | og paper, concentration on the X-axis. 25
The concent r athgfat@dn: 50% OD saturati on was obt ai ned for both the testing

supernatant and rlL-2. Sanple |L-2 activity = le dilution at 50%
maxi num action - riis-rerage %8? H‘Bd}PfF%P?%]rLFIéKellS@%%ﬂllh‘ﬂ?ﬁ Hay fab a3d activity

of riL-2 standaiiy aasbogncsakativgrtae SPBhIogIRIPHT FoBpniatpt iethef X886 of
pepti des on tHee gendeyiatipnont F0%y FPhewyration vaseehtanghdor ppteRetedting i FN) | sl

supernatant and rlL-2.

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

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

The supematant from the section 1.2 was diluted w1th RPMI-1640 culture
medium to the following percentages: 100%, S50%, 25%, 12.5%, 6.25%, and
3.125%.

35 The recombinant interferon (rfFN) standard was diluted with RPMI-1640
to the following congentrations: S500[U/m), 250IU/ml, 1250U/ml, 62.51U/ml,
31.25TU/ml, and 15.5IU/ml.

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

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

Negative control well: 150pl RPMI-1640 + 100l L929
i2



The supernatant fromthe section 1.2 was diluted wwth RPM-1640 culture
mediumto the foll ow ng percentages: 100% 50% 25% 12. 30/% Nﬁ?gﬁ and
3.125% 35 The reconbinant interferon (rlFN) standard wa i ith
RPM - 1640v0ovsoaske f ol | owi ng concentrations: 500111/ m, 250&RHw32031251U/
62.51. U m, 31.251U nml, and 15.51U/ mM . Target cells L929 at | og phase were
adjusted to 2x105/mM with RPM-1640, wth treatnent sane as the HT-2 cell

described in sectimfithedontbiaedl: YSY MR 408 s@padhust eeLitvs 00 TCID50 with
RPM - 1640. The fo'r'lﬁWaﬁ%{i a1: %0 L#Ngﬁh&amleb@t@z?a%oaﬁvsvp, three

paral l el wells per EO I"‘%ILB %géhéent%%%%y% | RPM -1640 +

co
100111 1929 12 1 P°JAK 35% Sositive control
well: 1001 RPM -1640 + 1001 L929 + 50I VSV rlFN activity well: 100l rlIFN
standard + 100. .1 J=ades+wsg1mysicdaalsil Cnwald CO1dom 2dihoytsed Thapeyinet ant  1-
100., 1 L929 +cc@e! w8\t BerSahpineas! prardicillycudertintkriad n8#Gicopsso@0RforelR4 hour s.
The positive lysignheotolvetcdswadrd, olds@P\oddllpertis odis cedd spmend elesanbewd it ed
m croscope tosecomfigamcell lysis, then collected, washed, and OD of all
wel | s was rea@alsa}rrte as described in section 1.4. Calculation: 10
Concent r ati ons™ 8t *59% naxi num action were obtained same way as section 1.4.
Cal cul at e1@FN act i ordcynteftiosamsloes aaxifrok] @tbnyercSataied shikblwag bd secfigh = (sanpl e
dilution at 50% GekiBWTFNGIct By of sainb as$§1@wdeg:d di | ution at 50% maxi mum
action) x standard rlIFN activity at that 50% maximumaction (IUn) 15 2.
The effect of peptsfatﬂfé%‘?Wé‘ﬁ't’Y‘B’oﬁ?SWl?rﬁtl?t&ﬁ‘ ap]>0%h g@pi iy 2519800 TES | s ( SRBO)
ver e prepar edsHigarotiien g O BeETRImD ATiopE KVEdIr B agthdtyithat R0® a sterile
flask with gl@aggmpabatson f)l ask was shaken for 3 minutes and the bl ood
then m xegk with Alsev | uf .k . n NaCl 0.4g, Na | enbnade
0. 8g, adj gsst %‘o 10%%1e?{/?nmtsﬁpgigtjgﬁgloﬁg‘g%\%/g?g?r%ag%g stored at 4C. 20 Immedi ately
bef ore use, sanpl ethemered blotirdclla g8YBE) wWeBOgrep&edibyutodiscting ldodd dom t.he
SRBC. The cel tesvigwt veinvias lpetdintowosten lpBisskbyithr glasuspin dihe lagidascbatenifbgat i on i n
nor mal sal i ne3 miless fthiethe lldodpibbn etixedasitic dlidceat ethtiy (gleatse i2fligalibGn at | 80g
for 10 m nut@sg, andlcnadssPepdegust o $@ohineitih distivddewithd ahd R@tedrRCNg SRBC
suspensi oy Rmddvitvy beRoe CRMPIIBA crvastPhefpdtadod) middien® blcatahaunes of
fresh Cavy SesRBTI MR ceH@eMOlbKEd 6REtikdcE UYe:-PapkethnSRBCn@RGthiem gent |y
shaking for 3Gmhinistias ahen hCcell PEIPRRC YRl HIRMEE: DAHSE AL IS Waratg on at

200g for 10 mhDMie8Sind H0.suspOhdeABS sQfncnOiRE RakiiSy MBhE sRBdedfseRt ai n the
wor ki ng corrpl:@ym\[:y{, solution. The BALBIc mce were randomy divided into the

eptide group, I'F
pep 925 p

Complement was prepared by adding 10 volumes of fresh Cavy serum into
one volume centrifuge packed SRBC, and then gently shaking for 30 minuates 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, TFN
30 group, IL-2 group, and saline group, 10 mice per group. The test substances were
administered as described in section 1.], plus intrapentoneal 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 minuntes, the serum
35  was diluted by 500 times with normal saline.

To 1ml diluted mouse serum of each mouse, 0.5ml SRBC suspension was
added. Ice cold. Then Iml 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 minuies to obtain the

40  supernatant. '

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

Calculation:
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30 group, IL-2 group, and saline group, 10 m ce per group. The test

subst ances were admnistered as described in section 1.1, plus
intraperitoneal injection 0.2nml SRBC per nouse on day 12.1 OnjAMheggiay after
the | ast westo&yst ance admi nistration (day 16), bloodppegge9bigeted from
the eye canthus and left at roomtenperature for one hour for serum
exudation. After centrifugati on at 200g for 10 minutes, the serum 35 was

diluted by 500 tirges W lHg0 Was%@ by-[l'?lxm? It ieLn of each
St G2 FioRe
gic))lrjrgleerrgntSrrgo gﬁgn Som?(z)(nst adsy anoP1 |nc§6%°tné§em ot %\ﬁéggrmgu&c\l\%?%}f 10

m nut es. React i ufi& #BreFer mi nat ed by ice cold. Sanples were then
centrifuged at 208gnipty sehldn HdBK E=ESDLQ, QT Eanigle+ r&&eﬁm@m@wﬂmo To im of
t hi s super.nat ant nil abkl n sol ution s added and left_at ro

t enper at ure for 10 oLl pEnides Onw&gm%ﬁ@a%%%ﬁ figd| o PeROTER D

03/ 006492 1 Ph3geyoos tOTFieE0s /mBME3oRaT er-ence 0D540nm was obt ai ned by

m xing 0.25m SRBGSUSRRAS aanaﬂ\er tHe 14X ?cptkmsﬁ{eéeu&dngﬁlsmi&hr@da@q@) Rhaced at
room t errper atr&cg vtteg Qctéﬁ {WLLQ)SI abk e?@dlye%gﬁf Qfam MS(S dlg)%g fh Serum

i ndex = OD54an x 500 The ef fect
of pepti des onplmﬁl% e @ggllgv fnunctl on of m)nonug? ear phagocyte and the
wei ght of10i nrune (ﬁxgamrnlateQand e heutesexter dagiaafitle inj¢duen) 23t Hast wstibst ance
adm ni strat i abtaekayfrdb he &yeecaniiug evived Repanpized @dbivg. t ThOblood/kas badyd wei ght
I ndia ink (5 withBa! olil foulivaine, B0k Bad hef DlsgssabttRad.f Tiyadive dak indéeikn. 10 One
m nute and fIwa@,Cakﬁldte@?gy@flg@ﬂodyﬂfélfa;%d]@k injection, 20 tl bl ood was
obtai ned fromthe yNz (C:%B_t hlr,{l%) éh hepari ni zed t ubi ng. -The bl ood was m xed
with Zmd(%lzl/o\g/ eﬁlﬁf trﬁf | mobtal(lned Theloutll)n(e (Z:Iearll)ndexK
was cal culate e ornmula: K = At - Az t2 -t 15
Key: Al: CDGSOru% Ae @ gé)t‘“ R’gfté”m WS- 03680nn3gat fi ftg mnute t2: 5
mnutes t2: 1 mi n@t—e Yeo e YA ARPBE t he | ast test substance administration
(day 16), the livé¥, s Iﬁ%t"’éen and thymus gl and were separated and blotted
dry with filter pé?be}fmalﬁde wei ghed. The phagocytosis index cc was cal cul at ed
as below20c ('-/ K)(W= Ws) 25 key: W body wei ght

One day after the last test substance administration (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:
o= (v ENW =+ W)
25 key:

W: body weight

Wis: weight of liver plus spleen

Thymus gland index (%) = (thymus weight / body weight) x 100%

Spleen index (%) = (spleen weight / body weight) x 100%

30

Results

Due to the large quantity of raw data involved, only the compiled end result
are presented. The groups without statistically significant difference from the
saline negative control are also omitted.

35 L The effect of peptides on T lymphocyte transformation

At 500upg/kg/day, CMS002, CMS007, CMS008, CMSO10, CMSO012,

CMS015, CMS019, CMS021, and CMS029 were found to be able to enhance T

lymphocyte transformation, having statistically significant difference from the

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

40  to have statistically significant difference from the IFN-y group and IL-2 group
(P<0.05) as shown in Table | below.
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W.s: weight of liver plus spleen Thynus gland index (% = (thynus weight /
body wei ght) x 100% Spleen index (%9 = (spleen weight / body weight) x 100%
30 Results Due to the large quantity of raw data involved, only the corrpiled
end result are presented. The groups without statistical I1y2 AQD m[lg;a

di ffer encgofysppudne saline negative control are al so ogi g’ gg

effect of peptides on T | ynphocyte transfornmation At 500p g kg ay, CMSOOZ
CMs007, Cwvs008, CMS010, Cws012, CwMs015, Cvs019, CMs021, and CMS029 were
found to be able to enhance T - Iyrrpbﬂg%tle transfor matl on, havi ng
statistically significa — 7~(P<0.05). Anpng

t hese peptides, CVS010 a < A6 ‘, g

significant difference fr@?’ﬁw% IFN—ES/ group andl- $i_0~32" roup (P<0.05) as
shown in Table | bel ow. 1@MBEPD3/ 006492 1 2 JAN.@XBI'S PCT/ GB02/ 03203 Tabl e |
. &G oupNXSD (stinulation Cwdesy CVS00281. 80. 3* CMED¥91. 60.1 * CVS00891. 70. 1
* CMB009101. 70. 2* CMS01092n0@00B* @ @HB0129- 1. 60y 28 £VSA 591. 90. 3*(c) "

CvS01991. 80. 3* CVB021101.6(sd ¢ COMBARI991. 70. 3%, g@LOl 60-2* |L-2101.70. 2*
Sal i nel101.30.1 * conpari al i ng, group P<0 corrparl ng to IFN-y
group P<0.05 conparing tr%;g Fgr oup, P<0. 05 5 g/ kg/ day, CwVS00I,
Cvs002 and CMS003 were fo o Ie to te T | ynphocyte
transformation, having st@P8td cal I signifi can]t ﬂéﬂﬁ erence from saline

group, IFN-y group, and I@Mﬁ%lroup (P<0.05). CMsBIMl*and CMS036 were found
to be able to inhibit T IgMpAdtyte t% ansfornatibm0.3aving statistical 10
significant difference framnsaline gooup (P<0.08)toPata detailed in Table 2
bel ow. Table 2 IL-2 10 1.720.2*%
Saline 10 1.320.1

* comparing to saline group P<0.05

@ companng to IFN-y group P<0.05

* comparing to IL-2 group P<0.05

At 50ng/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 I1.-2 group (P<0.05). CMS014 and CMS036
were found to be able to inhibit T lymphocyte transformation, having statistical

10 sigmificant difference from saline group (P<0.05). Data detailed in Table 2 below.

Table 2

Group N X+SD (stimulation index)
CMS001 10 2.240.5%@A
CMS002 10 2.6+0.3%@n
CMS003 8 2.240.5+8
CMS014 9 1.040.1*
CMS036 9 1.0+0.1*

IFN-y 9 1.740.2*

1L-2 10 1.8+0.2*

Saline 10 1.320.1

* comparing to saline group P<0.05
& comparing to IFN-y group P<0.05
- " comparing to IL-2 group P<0.05

15
At Spp/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
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G oupNXSD (stinul ation index) CVSOO 102.20.5*' ~90 Cvs002102. 60. 3 *@
CMB0382. 20. 5* @ CWVs01491. 001 * CMS03691.00.1 * | FN-y91.70. 2* 71 L-2101. 80. 2*
Sal i ne101.30.1 * conparing to saline group P<0.05 Q conphri dANt ZiEFN-y
group P<Ow@msnésseonparing to I1L-2 group P<0.05 15 At 5g/rkg/abayn323vE500
CVB003, Cvs007, and CvS034 were found to be able to stinmul-ate T Iyrrphocyte
transformation, having statistically significant difference fromthe saline
group (P<0.05) as shown in Table 3. 20TdBe MO 03/.006492 12 JAN 2G

PCT/ GB02/ 03203 Table 3 @6 —NXS[}\I(S'[I ITUI %gqsmgﬁﬁgn- 5001 101.70. 2*
CVB003101. 60. 2* . CMB007 818k VB4 3491 J160.2* 1L-291.60.1 *

Sal i nel01. 30.1 *conpari salf Q 05 At 0. 5pg/ kgl day, CVS0OO8,
CMsO O and CvsA | mre?ﬁ%

e grouQ6E<

e abl e O3St i nul ate T | ynphocyt e
transformation, having t| cgal ly sighi’/Ffdant di ffer ence fromthe saline
group (P<0.05) as shownGMSOP4Abl & 4. Tabl é.540.8Ff oupNXSD (sti nul ation i ndex)
CMSO08101. 70- 3* CVSO109IFN-9. 3* AWSA 1101.6602#* | FN-y101. 60. 2* |L-2101. 60. 1*
Sal i ne101.30.1 * conpariing to s& i ne growp+<O. 05 10 2. The effect of
peptide on NK cell cytghgnel C acfoi vity 13+0.1

*comparing te saline group P<0.05

At 0.5pg/kg/day, CMS008, CMS010, and CMSO011 were found to be able
to stimulate T lymphocyte transformation, having statistically sigmficant
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+03*
CMS010 9 1.74G.3*
CMS011 10 1.63:0.4%
IFN-y 10 1.6+0.2%
I1.-2 10 1.6+0.1*
Saline 10 1.3+0.1

* comparing to saline group P<0.05

10 2z 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 salme group (P<0.05).

15  Among these peptides, CMS010, CMS016, and CMS030 were found to have

statistically significant difference from the TFN-y group and IL-2 group (P<0.05) as
shown in Table 5.

20

25

30
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At 500}i g/ kg/ day, CvsO10, CwvsO13, CMS016, CvsO23, CMsS024, - CMsO26, CMVBS027,
CVMBO28, Cws029, CMS030, Cvs(O32, CwVs033, CMs034, CMVs@35, al\r)\f ﬁ@%ﬁ& wer e
found to be able to increase NK cell cytotoxic activity, ' stically
si gni fi camo ciidok@sence from the saline group (P<0.05). IpiAsmngsidhese

pepti des, CVMsO O,  CvS016, and CMS030 were found to_have statistically
significant difference fromthe |IFNy group and IL-2 group (P<0.05) as
shown in Table 5. 20 25 30 16 1 2 JAN 265 WO 03/ 006492 PCT/ GB02/ 03203 Tabl e

55 GoupNXSD (% CM-0109914rc CVBON38849* EMBDE69917* @ CMS023107912*
CM502410898* CWvVs026- 10897+ ﬁﬂ?l%%* m@rég%* CMS02910874*
CMS03010915* @ CMS03210875TMMBO339B98* CVEBBAPTE1859* CMB03589010*
CM503610887* | FN-y10778* | LCMYMPB8* Sal i ne863t¥*Cbnparing to saline group
P<0.05 @conparing to | FN-§EM 2éup IIf’<0 05 cépgdfing to IL-2 group P<0.05 At
509/ kg/ day, CMsSOO , CVBOCS, eves021, WZG and CVS035 were found
to be ablet0|ncrease NK ¢ Qg\%tot XIC act having statistically

significant difference from al i ne group§ -|§ 0 05) _ Anong these

pepti des, CM5021 was found atl sti.c ]I_ significant difference from
the 10 LFN-y group and |L-24f 50 05) . @2 was found to be able to
inhibit NK cell cytotoxic @mg%gty mhaw ng giaki stically significant

difference fromthe saline cgsaup (R<0.05). 8atza detailed in Table 6 bel ow.

CMS034 11 85+9*
CMS035 ] - 90+10*
CMS036 10 88+7*
IFN-y 10 7748*
-2 10 T7+8*
Salme 8 63 19

* comparing to saline group P<0.03
@ comparing to TFN-y group P<0.05
» comparing to [L-2 group P<0.05

At SOpg/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 inhibat

NK cell cytotoxic activity, having statistically significant difference from the saline
group (P<0.05). Data detailed 1n Table 6 below.

: Table 6
Group N X£SD (%)
CMS001 10 85+10*
CMS003 10 85+6*
CMS012 9 40+£9*
CMS015 §8 78+8*
CMS021 8 §812+@n
CMS026 10 7619*
CMS035 10 12+9%
IFN-y 10 73+£10%
1L-2 10 74+8*
Saline 10 5648 -
* companing to saline group P<0.05
15 @ companng to IFN-v group P<0.05

* comparing to [L-2 group P<0.05

At Sug/kg/day, CMS008, CMS009, CMS010, CMS011, CMS012Z,

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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Table 6 15 G oupNXSD (% CMs001108510* CMsS00310856* CIV50129409* CMs0158788*
CM502188812* @ CMS02610769* CMS03510729* | FN-y107310* 1&]@& g@; nel0568
* corrparl ng to saline group P<0.05 @conparing to IFN—y bz

conpar i ngwomslebs+22 gr oup P<0. 05 At 5p. g/ kg/ day, CMSOOB, G¥BEH2 05205010,
CvsOL1l, COwsOl2, CvsQ20, Cvs024, CMs034, and CVS036 were found to be able to
increase NK 20 cell cytotoxic activity, having statistically significant

di fference fr gmidthellpabiineant gitREcd R tRBFN-Among athHESE chep (P-dRes) «.£M500S and
CVB009 wer e f grtieh hoabeve 17 1 2 JAN 2066 WO 03/ 006492 PCT/ GB02/ 03203
statistically significant difference f 97the IFN—y group and |IL-2 group
(P<0.05) as shown in. Tabl¢ abt€ >—GgrtHN 0—EM500810924* A
CV5009892-4-6 * @\ CVB010- 16828:%-6M50 6 ,7 ] 57— CVB0209916*
CMS0249783* CMB0348905* --:*1 445971 FN— y 10813 *@LL 210808* Sal i nel0609 *
corrparlng to saline group 9*. p @gonparin ;tQQ | FN-y group P<0.05 . A
conparing to IL-2 group P<O h M O.1pp. 9/ kg/ gay o« CMS002, CMS011, CMVBS012,

Cvs022, Cvs028, and CMS012 10 85+7*
CMS020 9 91+6*
CMS024 9 78+3*
CMS034 8 90x5*
CMS036 10 - 7519*
IFN-y 10 80£3*
IL-2 10 gOL8*
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 statishically significant difference from the saline group (P<0.05). CMS008 was

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

Table 8
Group N X£SD (%)
CMS002 8 76+9%
CMS008 10 46+12*
CMSO011 9 79+3*
CMS012 9 77E6*
CMS022 10 TT3+11*
CMS028 8 T9+3%*
CMS035 10 76+10*
IFN-y 10 724+9%
IL-2 16 74+10*
Saline 11 58+7

* companng 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 TL-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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CMS035 were found to be able to increase NK cell cytotoxic activity, having
10 statistically significant difference from.the saline group (P<0.05).
CVBOCS was  found to be able to inhibit NK cell cytot oXif€y havi ng
statistigespbdpd ficant difference fromthe saline g[j%gg%ﬁ%ﬁé%% Dat a
detailed in Table 8 below. Table 8 G oupNXSD (%9 CNI S 008104612*
CMB50119793* CMBOL29776* CMVS022107311 * CMS0288793 CVS035107610* | FN-y10729*
| L-2107410* Sal i nel11587 corrparl ng to schm@g group P<0.05 15 3. The effect of
peptides on the activity T TymRpocyte etTigtt-2 At
5001. i gf kg/ day, CMS007, R ﬁ RUlU %%ﬁ%ﬁ t5—werefound to be able to
pronote |L-2 secretion fr@m550¢yrrqhocyt e llﬁjal\gw@g statistically significant
di fference fromthe salinevgoowp ©P<0.05)254mAg t hese peptides, CMS007 and
CVvB015 were found to haveCcsmSats st bcal |y ssgmishi cantly difference 20 fromthe
| L-2 group (P<0.05). And,IFGMS009 and CvSOb®&:MeEre al so found to have
statistically significantlidl? fferedBe froftbhtx*h the IFN-y group and |L-2
group (P<0.05) as shown_3alinTabl el®. 18 WHEUB/ 006492 Table 9 12 JAN 2006
PCT/ GB02/ 03203 Gr oupNXSD ( | [cotvBORN0 8846 2owgNS001011413 * @
CMB0109125- 17* @ CMS0159851 7*eemppg tp 1B yor@ §40.05107013* Sal i ne103910 *
conparing to saline group P<DSURParyEs FPRRPTHOT FN-y group P<0.05 A
conpari ngsto | L-2 group P<0.05 5 At 50pg/ kg/day, CvMsOO and CMS003 were
found to be abl e AoSquptiEitag, CRESODV kitd COSOD3 werpROaY t@ b Able 3@ FRtdtag | L- 2,
havi ng st ati sdivEpl dfy TSil@hpHdcGRNIn. secreting I1.-2, having statistically significant

, difference from the saline group (P<0.05). Among these peptides, CMS003 was

found to have statistically significant difference from the IL-2 group (P<0.05) as
10 shown in Table 10.

Table 10
Group N X+5D (IU)
CMS001 10 60£10*
CMS003 8 BOLEG*N
TFN-y 9 99£16*
1L-2 10 72£12%
Sabine 10 39+10

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

15
At Spg/kg/day, CMS007, CMS012, and CMS020 were found fo be able to
promote T lymphocyte in secreting IL-2, having statistically significant difference
from the saline group (P<0.05) as shown in Table 11. '
20 Table 11
Group N X+SD (IU)
CMS007 8 64+12%
CMS012 9 65+16*
CMS020 8 63k11*
IFN-y 10 96+14*
IL.-2 10 77£13*
Salne 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 sigmificant difference from the saline group (P<0.05). Among these

19

JLUAPLO94-I\SPEQIPCT.SPEC



difference fromthe saline group (P<0.05). Anong these peptides, CMS003 was
found to have statistically significant difference fromthe. 1L-2 group
(P<0.05) as 10 shown in Table 10. Table 10 G oupNXSD (IU) {CVEHQ] 1R6O10*
CMS003886wa'3/ebdidt y99916* | L-2107212* Sal i ne103910 * cowp@iindgokes Sal i ne
group P<0.05 15 ~ conparing to IL-2 group P<0.05 At 5p.g/kg/day, CMS007,
Cvs012, and CvsS020 were found to be able to pronote T | ynphocyte in
secreting | L- geptiiay iONSGIad hstolediol have kigitkhigadnidedntie nemeaice fivanht he sal i ne
group ( P<0. 05])i, asgrshiewp<o.05)falle, thas@Q b Cerdod2 Grerd psSRubd Ith)have
OVB00786412*  CMEQL 2965161 HEAZRRAZL Hom bEN WEORKLA *erdilr 200 F7235r050! | N10379

* conparing t o] At 0.5.i9/kg/day,” CMs010 01 Cvs0lI 2,
Cvs022, an C%)S%)gdl?l) ﬁ%@gﬁﬁgunﬁgto be able to pronote T Iyrrphocyte in

secreti ng tL-2, having statistically significant difference fromthe saline
group (P<0.05). Anong these,_’LQ_.ll_LL]_L__ETf%@_lJ_SEECL_ECI_SPEC WO 03/006492 1
2 JAN 2006 PCT/ GB02/ 03203 {epli des N CVBO34X+#3(Hound to have statistically

significantly difference fCoRotbe 91L-2 grgswpi* P<0.05). And, CVMSA | and
CMsS022 were also found to bmnstat)i sti Cal|0|1¥1gsi@gni ficant difference from

both the IFN-y group and Ig&péogsoug (P<O. 344S shown in Table 12. 5 10
Tabl e .12 G oupNXSD (RI) %0;996@11* [’L‘g@QHQ*

CMS034 10 85x10*~

TFN-y 10 87+15*

I1.-2 10 73+13*

Saline 10 38413

* comparing to saline group P<0.05
@ comparing to IFN-y group P<0.05
~ comparing to {L.-2 group P<0.05
10

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

At 500ng/kg/day, CMS010, CMS013, and CMS016 were found to be able
to promote T Iymphocyte in secreting interferon (IFN), having statistically

significant difference from the saline group, IFN-y group, and I1L-2 group (P<0.053)
15  as shown in Table 13.

5 Table 13
Group N XESD (IU)
CMSOL0 ¢ 167+13*@A
CMS013 9 154+15%@~
CMSO016 6 162+19%@
IFN-y 10 130+16%
IL-2 10 » 120+13*
Saline 10 65+11

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

At S0ug/kg/day, CMS001, CMS003, and CMS021 were found to be-able to
promote T Iymphocyte in secreting [FN 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 1n Table 14.
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CV501285913* CMS02291091 4*@ CMS034108510*n | FN-y108715* | L-2107313*

Sal i nel03813 * conparing to saline group P<0.05 @corrpar Ki)gb y-group
P<0.05 ~ conparing to IL-2 group P<0.05 4. The effect of g on the
activitywaseshodiyrphocyte in secreting 1FN At 5001. t g/ kacdayse2/oMp91O, CMS013,
and CvS016 were found to be able to pronote T | ynphocyte i'n secreting
interferon (IFN), having statistically significant difference fromthe
saline group, IFN-y group, and |L-2 grabe (zP<0 05) 15 as shown in Table 13.
Tabl e 13 20 G oupNXSD ( SUp & M 15415*@ CVMBOL6' 616219* @
| FN-y1013916* | L-2t012013% 9651 pariT al i ne group P<0.05
@conparing to I FN-y group, P<C 05 A corrp kgélto | L-2 group P<0.05 At
S0I't gl kg/ day, CMSOOL, .0: f/md C|V5021 found to be-able to pronote T
| ynphocyte in secreting | ﬁost ati stPE¢hi Ty significant difference
fromthe saline group (P<D‘1*G5) Afong t helgé+p¥pti des, CVB021 was found to 25
have statistically signiflleant di flﬂerencellﬁtb?h the | FN—y group and IL-2
group (P<0.05) as shown §dingabl e1m4 20 6i+21 JAN 2508 V\D 03/ 006492

im0 “Hl@‘-‘l CVB0038. 10616*

UXSEL
CVB021814317* @ | FN-y912518% (glmp%gl

T 7* 6111 * conmparing to
sal i ne group P<0.05 @COWpar*Qcﬁnéa%nt Y2 %%T 9’485
5

At Spg/kg/day, CMSO09 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
statistically significant difference from the IL-2 group (P<O 05) as shown in Table

10 15,
Table 15

Group N . XESD (IU)
CMS00% 10 121215%~
CMS012 9 86+9*
IL-2 9 105£14*
Saline 10 66£10

* companng to saline group P<0.05

~ comparing to [L-2 group P<0.05

15 At 0.5pg/kg/day, CMS010, CMSO011, CMS022, and CMS028 were found
to be able to promote T lymphocyte in secreting [FN, having statistically
sigmficant difference from the sahne group (P<0.05). Among these peptides,
CMS010 and CMS022 were found to have statistically significant difference from
the IFN-y group and 1L-2 group (P<0.05} as shown in Table 16.

20 Table 16

Group N X+SD (IU)
CMSO010 9 142£18+@~
CMS011 10 89%18*
CMS022 9 145+13+@4
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
8 comparing to IFN-y group P<0.05
~ comparing to IL-2 groupP<0.05

25 5. The effect of peptides on antibody formation
21



S A conparing to IL-2 group P<0.05 At 5ltg/kglday, CM5009 and CMS012 were
found to be able to pronote T |ynphocyte in secreting IF hav &ﬂ“
statistically significant difference fromthe saline grsz) @"5) Anong
t hese pepwiaesps«€MS009 was found to have statisticall ymrgnmfzrhmnt
difference fromthe IL-2 group (P<0.05) as shown in Table 10 15 Table 15
Goup N XSD (U CNISO9 10 12115*~ Cws012 9 869* [L-2 9 10514* Saline
10 6610 * conpari nﬂttﬁ)o‘ﬁogl'ld iRy, 9 CDOP<QCNI8007A CRIgpaT | naidms] LeMsgspup P<0. 05
15 At 0. 50/ kokslay1 QCURE, SR, ot Engnd., @Nis%@BcM@h% @u@dzsto be
able to proth%1byr®Q@@yée ; @@cr@mn@sl av'mséésat w@wal

significant peptldes
B O and @&2@3%%? clfugg‘t : e:g%d &smgfe%ﬂ a&}ﬁ)og Qo& Per ence
from the FN— Lo g 2;]5\1 20 Tabl e
16 G NXSD

%023%89613*;‘ ﬁO“‘FCU ““‘S‘ilbsf Cﬂ 816‘ %1

sal i ne group E€YPO g@ dn?éjr %‘ 9 Iﬁ‘M ro‘{-] Sﬁkb WS@IEO to | L-2
gr oupP<0. 05 25M301Fn eceMap2 At iﬂbb@l}flspéi» REECT PP fozlm

03/ 006492 18 2tq) Ay 29 @Bt Pl @@ﬁﬁ@@mrmCSS‘@@V@’OH'QIMaEFN ﬁ%@@zandd\leQOB

CVS007, CMVB00groukiBaD®s,) as GBI TagBO |, CVS012, CMs013, CMVS014, Cwvsd 5,
Cvs016, Cws018, CMsO0L19, CMS020, ClVBOZZrabQ\/BOZS, Cvs024, Cvs29, Ms033, and
CM5035 were found to be @hhe 0 pronote ankl y ant1 body formation, having
5 statistically significapseniTerpence Tromsh€ sal 1t ne group (P<O. 05) Anong
these peptides, CVMSOO2, CEBEGS@A3, W@VB007, apB®@ CVvs013, CMVB019, CVS024,

and CVB035 were found toChSG87- stleill sti calSPiyl'E@@gnl ficant difference fromthe
1 FNy CMS008 82415*@

CMS009 10 : 113422 *@~
CMS010 10 112430+8
CMS011 8 188+16+@n
CMS012 8 ' 141421%@A
CMS013 10 80+16+@
CMS014 10 ©130424%@n
CMS015 10 136+22+@n
CMS016 8 143338%@
CMSO18 10 66+16%
CMS019 10 91+26+@
CMS020 6 155+35+@
CMS022 8 68+31*
CMS023 9 110+45+@
CMS024 B 75+29%8
CMS029 8 115422%@n
CMS033 10 143427+
CMS035 10 88+16*@
IFN-y 9 37+10

IL-2 10 Ti+11*
Saline 10 3247

* comparing to Saline group P<0.05
companng to TIFN-y group P<0.05
15 ~ comparing to IL-2 group P<0.03

At S0ug/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 sigmficant 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, CMS3022, CMS023, CMS026, CMS027, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were also found

25  to have statistically sigmificant difference from both the IFN-y group and 1L-2
- group (P<0.05). CMS009 was found to be able to inhibit anti-SRBC antibody
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group (P<0.05). And, CVMS009, CMSO O CwvsO 1, CwvsO12, CMS014, CMVS015,
CvB016, CVsS020, CMsS023, CNI SO29, and CVs033 were al so found 10 to have
statistically significant difference fromboth the IFNvy gldugAﬁnmﬁkjL 2
group (P<@dXBhe@s: shown in Table 17_ G oupN CMS00210 CMpR@zR/63¥eP0710
CVMSC0D810 CMS00910 CMS01010 CVBO 18 CVSQ 28 CMSO 1310 CVS01410 CVBO1510
CM50168 CvsO1810 CVs01910 CMsS0206 Cvs0228 CMs 0239 ClVI S024 .8 CMs029

CVB03310 CVBO3R1Q I&F'}h‘y}%o 'st'atz%ﬂcgl s?'érlxﬁ@a%lﬁlfé?enléﬁbﬁ t%Z saile gr&!%"(tl’k 0.08Y 18*

9618*@ 6917* a,%? %} 18816+
13024*@ | 3635 © 143 l o

Table 18

Group N - X+SD (Unit)
CMS003 10 52411*
CMS009 8§ 1325*
CMSOIT 9 67+9+@
CMS012 8 50+14*
CMSO013 8 70+9+@
CMSO15 10 54+9+@
CMS021 9 944208~
CMS022 9 110+£16%@A

- CMS023 8 84+11%@~
CMS026 9 98+9+@~
CMS027 9 93+11*+@
CMS029 10 143+13%@4
CMS030 10 141433#@~
CMS032 9 131:£24+@A
CMS033 8 112415+@~
CMS034 10 136+11*@n
CMS035 8 97+10*@~
CMS036 10 118:411*8
IFN-y 9 37+10
L2 1D 71£11%
Saline 10 . 3247

5. : * comparing to saline group P<0.05

@ comparing to IFN-y group P<0.05
~ comparing to 1IL-2 group P<0.05

At Sug/kg/day, CMS001, CMS003, CMS007, CMS008, CMS009,
10 CMS011, 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
sahne group (P<0.05). Among these peptides, CMS003, CMS008, CMS009,
15 CMS012, CMSO015, CMS016, CMS020, and CMS021 were found to have
statistically significant difference from the [FN-y group (P<0.05). And, CMS001,
CMS007, CMS011, CMS019, CMS023, CMS024, CMS026, CMS027, CMS028,
CMS029, CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were
also found to have statistically significant difference from both the IFN-y group

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



6616* 9126*@ 15535-@ 683 1 * 11045*@ 7529*@ 11522*@ 14327*@
8816*@ 3710 7111 * 327 * conparingto "saline group P<0.05 conparihg to

| FN-y group P<0.05 ~ conparing to |L-2 group P<0.05 At 500@/ k& dHigy CVS0GCS3,
CVsO |, Gvio@bdes46dVS013, CVBA' S, CVB21, CMS022, CVB23 pceaeRG3205M5027,
CMs029, Cws030, CMs032, CVS033, Cvs(O34, Cvs(35, and CVS036 were found to be
able to pronote anti 20 SRBC anti body formation, having statistically
significant difference fromthe saline group (P<0.05). Anong these

pepti des, CVS011, CMS013, and CMSO 5 mwmeesfound to have statistically
.significant difference frogdpe IFN—y gr OupK(+S it ~And, Cwvs021, CMs022,
T'CMB023, CMB026, CMBS027, : X SUTR X V5034, CMS035, and
CMB036 were al so found 25 CxmsShave Stati St i (mlkacy"@h gni fi cant difference from
both the | FN-y group and |CM800Grofp (P<0.Q2r+13#B009 was found to be able
to inhibit anti-SRBC anti H&@%‘BOQ& WD 03/ 006492282 JAN 2006 PCT/ GB02/ 03203
formati on, having statistic¥b0e} gnfficant JdEI® nce fromthe saline group
(P<0.05). Data detailed igMPabl e 18 bel ow!!TEHiZe"18 G oupNXSD (Unit)

CMB003105211 * CMB0098135* 19679* @ $ 35014* CVB0138709* @
CVB01510549* @ CMB02199420* SHI502¢911016* @, 2388411 *@ CMS0269989* @
b +
CvB02799311 *@ CMSOl6 9 03+32+@
CMS019 10 118320%@~
CMS020 10 89+24+@
CMS021 9 82+30+@
CMS023 10 166+27*@n
CMS024 7 171 £39%@n
CMS026 9 191417+
CMS027 . 9 117445%@A
CMS028 10 121+48*@A
CMS02% 9 147+23%@n
CMS030 9 158437+@A
CMS032 9 1574:37+@A
CMS033 7 128+39+@n
CMS034 8 172437+@n
CMS035 9 176+39+@
- CMS036 8 179+34%+@n
[FN-y 9 37410
-2 10 T1+11*
Saline 10 32+7

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

At 0.5pglkg/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, CMS013, CMS014, CMSO0LS5, 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 detatled in Table 20 below.

20
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CMS0291014313*@ CNI S03010141+33*@ CMS032913124*@ CMS033811215* @
CM5034101361 1 *@ CMS03589710* @ CwVsS036101181 | *@ | FN-y93710 |L-2107111*
Sal i ne10327 conparing to saline group P<0.05 @ conparingitlo JARNBSOr oup
P<0.05 A eaypanésg to | L-2 group P<0.05 At 5gl kgl day, CN@@%deo2eiad03,

CMs007, CwMs008, CMs009, 10 CGvsO1l1, CwMs012, CMs013, CN SO15, Cvs016, CMS019,
CMS020, Cwvs021, CMS023, Cws024, CVsS026, CvB027, CNI SO28, Cwvs029, CMS030,
Cvs032, CWvs033, CMS034, CMs035, and CVB@ R er e found to be able to pronote
anti- SRBC anti body for maue;I travi qg Star 1 ﬁrﬁf stgnifTcant difference
fromthe saline group (P e -Arppg--these #es—CEM5003, CMS008,
Cvs009, 15 CGvsA 2, CVS015, @%8% 020, ‘%Hd Cvs021 were found to have
statistically significant @MS083 encé from tAe* | FN-y group (P<0.05). And,
CMsC01, CMS007, CMVsO |, CMEE09? CwmS023, CMB024, CVS026, CMS027, CMB028,
CMs029, CMs030, CMs032, CMeEmI3®]0 CMSO84, CvHO35% and CMS036 were al so found
to have statistically signitfMsopant ditf erencgskrom both the IFNy group 20
and |IL-2 group (P<0.05) asc;sﬁg@\;\gl in{hable 18«23 WO 03/006492 1- 2 AN 1 2005

PCT/ GB02/ 03203 Table 19 G SD( l.llgl t) 001911024* CM500399124* @
CMsS007912212* @ CMSQA 8997 % 7918* 0111011527*@ CV5012108122* @
CMS

CMS013109328* @ CMS0158943 01699332* @' 0191011820*@ CM5020108924* @
CMVB502198230* @ 3t

CMS019 9 124_-3*
CMS020 9 10:+3*
CMS021 9 57+9+@
CMS023 10 108+21+@A
CMS024 10 98+6+@n
CMS026 10 19+6*
CMS027 10 99+14*@~
CMS028 10 }85*
CMS029 9 18+7*
CMS030 g 19+7*
CMS033° 9 78+12+@
CMS034 10 2042%
CMS036 9 2046%

- IFN-y 9 37110
IL-2 10 7IE11*
Saline 10 3247

* comparing to saline group P<0.05
€ comparing to IFN-y group P<0.05
A companng to IL-2 group P<0.05
p .

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

At 500pgikg/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 I[FN-y group and IL-2 group (P<0.05) as shown in
Table 21.

15
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CMB50231016627* @ CVB0247171- 39* @ CWVS026919117* @ CMS027 . 911745 @
CvS0281012148* @ CMB5029914723" CVS030915837* @ CVBS032915737* @
CMS033712839* @ CMS034. 8172-37*@ CWVS035917639* @ %03681??3&}5\@?& EN-y93710
| L-2107111* Sal i nel0327 conparing to saline group P<0.05 C) corrpgri ng to

| FN-y grosyp 820605 5 A conparing to |IL-2 group P<0.05 Atecd:Gingideg/ day,
Cvs021, CMs023, Cvs024, Cvs027, and CVS033 were found to be able to pronote
anti-SRBC anti body formation, having statistically significant difference
fromthe saline group (P<0.05)- Anpng tirgge21l0 peptides, CMS021 and CVS033
were found to have statiSgj e d‘rg;;)omthe | FN-y
group (P<0.05). And, CMS 2g—and —wefe atso found to have
statistically significant dlg erence fromboth the FFNNy group and IL-2
group (P<0.05). Also, , %vaé@3-, CVBBOY ! -“{EVBO O, CVBOL1, CMSOL3,
CMB014, CMSOL5, CMBOL8, (NEBYY) cMboRo, C¥BBPé* 15 CMS028, CMB029, CMS030,
CVS034, and CVB036 were f@RERE o b abl e troix0iaifirbit anti- SRBC anti body
formation, having statist@CMda024 si@nifi camtadiolf erence fromthe saline
group (P<0.05). Data detaijed in Table 20 ghghew. 20 24 WO 03/006492 12 JAN
2005 PCT/ G HO02/ 03203 Tablyg 20 G oypNXSD (4njh)e CVS002941 CMS003921
CVB009921* CMS01010103* ROl 1 - 1058* Cl\/BOf?;lfa?zl* CVsS01410156*

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

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

10 (P<0.05) as shown iu Table 22. '

Table 22
Group N X+SD (phagocytotic index)
CMS019 9 6.710.9%"
CMS024 8 6.6+0.7*
CMS030 10 6.3:+0.5%
IFN-y 10 6.420.9%
IL-2 9 57508
Saline 10 5.1£0.6

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

15 At Spg/kglday, CMS003*, CMS008, CMS009, CMS010, CMSO011,
CMS013, CMS016, CMS018, CMS5019, 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, CMS019, and CMS035 were found to

20 have statistically significant difference from the IL-2 group (P<0.05) as shown in
Table 23. ‘
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CMs0159134*

Cvs018931* CMS01. 99123* CM50209103* CMS0219579* @

CMs50231010821* @ CMVS02410986* @ CMS02610196* CMS027109914* @\ CvsS02810185*
CMS0309197* CvB(O3397812* @ CMS03410202* CMS0369206* | FN1' 93710
| L-2107111* Sal i ne10327 * conparing to saline group P<0.105 J@EN:@Bfaring to
LFN-y gr owp oBa@.@5 " conparing to IL-2 group P<0.05 5 6pcThmosishect of

pepti des on the phaocytotic activity of nononucl ear phagocyte At
500p. gl kg/ day, CVs0O3, CMSO(OB, CVBQ2O, CVs22, and CvBO24 were found to be
abl e to enhance t he phagocytotic acti Vdble23of nnnonuclear phagocyt e,

statistically S|gn|f|cant(ﬁb§gerenne fron1§ﬁg,‘fhbua -ﬁ@yﬁmolo (P<0.05).

CVMs0299187*

Anong these pepti des,

havi ng

CVBER4s RS found 1o Ravgeskatistical 'y significant

difference fromthe IFNvy jg I L-2 %g QP<O 05) as shown in Table
21. 15 25 1 2 JAN 200 V\g\gg 492° PCT/ GBO§74 703 Table 21 G oupNXSD
(phagocyt oti ¢ i ndex) . 06.%0. 7* Ge820%. 51. 2* CMB020106. 40. 6*

CVB022107. 40. 6* @ CVB024168499100% 1(EN- y10674¢0§’*"l L-295. 70. 8 Sal i ne105. 10. 6

* conparing to saline gro@Mped. 0510 6.411.1*
CMS013 10 6.710.2*
CMS016 9 6.9£0.8%~
CMS018 8 6.7x1.2*
CMS01% 8 6.8+0.6*"
CMS035 9 6.9+10.5*"
IFN-y 10 6.430.9%
IL-2 9 5.740.8
Saline 10 5.1+0.6

10

15

20

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

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<(.05). Among these peptides,
CMS024 was found to have statisticaliy significant difference from the IL-2 group
(P<0.05) as shown in Table 24.

Table 24 ]
Group N XESD (phagocytotic index)
CMS024 10 6.7£0.5%~
CMS027 10 6.4+0.6*
CMS036 9 6.2+0.3*
IFN-y 10 6.4+0.9*
IL-2 9 5.7+0.8
Saline 10 5.1%0.6

* 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

At 500ug/kg/day, CMSO008, CMSOL0, CMSO016, CMS019, CMS020,

- CMS022, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033,

CMS034, CMS035, and CMS036 were found to be able to increase the weight of
thymus gland, having statistically sigrificant difference from the saline group
(P<0.05). Among these peptides, CMS027 and CMS034 were found to have
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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@conparing to IFN-y group P<0.05 ” conparing to IL-2 group P<0.05 5 At 50
i g/ kg/ day, CMS019, CwvsS024, and CMS030 were found to be ablyestg, 1ance the
phagocytotic activity of nononucl ear phagocyte, having stalis%kiﬁ%

si gni fi canb eslodsh@r ence fromthe saline group (P<0.05). AgerSBobhese peptides,
CVB019 was found to have statistically significant difference fromthe IL-2
group 10 (P<0.05) as shown in.Table 22. Table 22 G oupN XSD (phagocyt otic

i ndex) CMS01996. 70. 9*" (CMS02486. 60. 7* 4‘;1}\455_»30106 30.5* EFN-y106.40.9 *

| L-295.70. 8 Sal i ne105. 10. 6 TParig1g roup P0. 05 A conparing to
| L-2 group P<0.05 15 At 597 &gicdss C MG 009, CvsO O CVsd 1,
Cvs013, Cwvs016, CMsS018, Clvs@ﬂqgm@ndI@NBO% vpp[gakof(p,und to be able to enhance
t he phagocytotic activity ofmMgon®nuel ear phagoeytes* having statistically
significant difference frongchSelsal e group.(B<0@®@265). Anong these pepti des,
CMS003, CMs009, CVsO O, CvBDWIE)2@CMS0Q9, and ENB@3B*were, found to 20 have
statistically significant dCHSEEEnc& fromt I‘[é%ﬂﬂ-@é*group (P<0.05) as shown
in Table 23. 25 26 WD 03/ 0084026 1 20 AN 2808).HEP/A3B42/ 03203 Tabl e 23

G oupNXSD j ( phagoc)totic i ngég bvg?/és% 90. %2&*0@@@0896 4U* CMB00996. 90. 9*n

CVB010107. 10. 7*A CVB011106. WHS92& 013106 I3 OME0169690. 8+

CVBOl 886. 71. 2* CMVBOI 986. 80. & 2 3:1\/5@ 596. 90 .9106. 40. 9* | L-295.70.8
CMS032 0. 25+o 03*@A
CMS033 9 0.25+0.04%@~
CMS034 9 0.20+0.05*"
CMS035 10 0.2130.03%@»
CMS036 9 0.18+0.02*
IFN-y 10 0.150.04
1L-2 9 0.14+0.03
Saline 9 0.12+0.02

* comparing to saline group P<0.05
€ comparing to IFN-y group P<0.05
~ companng to I1.-2 group P<0.05

At 500ug/kg/day, CMS019 was found to be able to increase the weight of -
spleen, with statistically significant difference from the saline control groups
(P<0.05) as shown in Table 26.. CMS001, CMS003, CMS007, CMS009, CMS011,
CMS013, CMS014, CMSO1S, CMS021, CMS023, CMS024, CMS027, and
10 CMS036 were found to be able to decrease the weight of spleen, with statistically
significant difference from the saline control group (P<0.05). Data detailed in

Table 26 below.
Table 26

Group N XESD (%)
CMSo01 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 0.4120.04*
CMS013 10 0.44+0.07*
CMS014 10 0.40+0.03*
CMSO015 8 0.36+0.07*
CMS019 9 0.63+0.08*
CMS021 9 0.36x0.04*
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 * comparnng to saline group P<6.05
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Sal i ne105.10.6 * conparing to saline group P<0.05 conparing to |IL-2 group
P<0.05 5 At 0.5g/kg/day, CMs024, Cvs027, and CVS036 were found to be able
to enhance the phagocytotic activity of mononucl ear phagolcyt gt 1885 ng
statisticaldosoosiogni ficant difference fromthe saline gngup;fdRs$he95) . AmDNg
t hese peptides, CMS024 was found to have statistically significant
difference fromthe IL-2 group (P<0 05) as shown in Table 24 10 Tabl e 24

G oupNXSD ( phagocyt ?t J n 1&0

CVB03696. 20. 3* k%%]@ 8’@%& | } G bl 319 to
saline gr oup hg%f? % %ﬁ

pepti des on t 38 Eb ?(34 gﬁ &ﬁereCNI SO10,
CVBO16, abl ?ffase avipR SEselicalls030,
CMB032, 0315,131“i ’@R}éo%* efe@\?s 9 thy P@S} ou“HHDDtgo %e amt’éi% _

i ncrease the W §Vf‘gﬁf‘%fﬁﬂcaul¥ agt diffprepscEpm yhesiigh group ant

di fference fr&?ﬁ(’c(hsé sé»PIinQ 09¢ Clé\/l @2} A SPedeM $018, C\VB027
and CVB034  weMSHEuRMS0B0NaME02D GYI&P3s CMSI2Hy CAIYREF € d?Mﬁ@?annce from

the IL-2 groufM$930, 08) CMAAY; wenNB00SoundIvEeE? siaGNsaly sisUlBus 0 ff-oNBe 32,
CVB033, and ClBso3mth tedFidlyspodpound dL-2t modpaiPe0 86 pasishbwe @l Taplesigni i cant
difference fromboth the I FN-y group qmgeb_t_ 2 group (P<0.05) as shown in
Table 25. 27 1 2 JAN 2006 V\g,§ BUAH03 3 able 25 5 G oupNXSD
(%9 Cwvs00880.210. 03* N CVSOEFASH ' CMS019100. 190. 02*
CMS020100. 190. 04* CVsS02290. zﬁ@;c@@* %02610002@% @43@@ACIV502780 200. 03*A

CMS012 10 0.26:+0.02+@n
CMS014 10 0.21+0.02%@~
CMS016 10 0.2040.03*@~
CMS018 10 0.23+0.02%@
CMS019 10 0.20+0.03*@~
CMS020 10 0.27+0.03%@~
CMS022 10 0.30+0.03+@~
CMS023 10 0.20+0.02*+8~
CMS024 10 - 0.2740.02+@~
CMS026 10 0.27+0.02+@~
CMS027 8 0.2120.03%@~
CMS028 10 0.18+0.04*
CMS029 . 9 0.1840.05*
CMS030 10 0.25+0.04%@A
CMS032 10 0.27+0.03%%@
CMS033 9 0.18+0.03*
CMS034 8 0.19+0.04*4
CMS036 9 0.2240.02*+@
IFN-y 10 0.15+0.04
1L-2 9 0.14+0.04
Saline 9 0.123+0.02

* comparing to saline group P<0.05
comparing to IFN-y group P<0.035
~ comparing to'IL-2 group P<0.05
15
At 50pg/kg/day, CMS008, CMS010, and CMS029 were found to be able
to decrease the weight of spleen, with statistically significant difference from the
saline control group {P<0.05). Data detailed in Table 28 below.

Table 28
Group N X+5D (%)
CMS008 10 0.35+0.08*
CMS010 10 0.38+0.05%
CMS029 10 0.4220.04*
IFN-y 10 0.5040.04
IL-2 9 0.62+0.07
Saline 9 0.53+0.05

20 * comparing to saline group P<0.05
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CMS5029100. 190. 02* CVS029100. 220. 04* @ CWVs03080. 300. 03* @ CMS 03

280. 250. 03. *@ CWVBS03390. 250. 04* @ CWVS03490. 200. 05*” CVS035100Q. 210. 03 * @A
CMS503690. 180. 02* | FN-y100. 1 SO. 04 1L-290.140. 03 Sal i ne90. 12020244 Hfitpari ng
to sal i nevwreupsd=0. 05 @conparing to IFN-y group P<O. Greceampasi ng to

I L-2 group P<0.05 At 500M kg/ day, CN SO19 was found to be able to increase
the weight of spleen, with statistically significant difference fromthe
sal i ne control QVOHE)SSpé/E’é‘Qa)%):mOWO@MSDOQ Tabligo k6. cMIBOO eMEYED03,
CMB007, Gvsoom@v@%ﬂsom Bs, (B0 CNENRRL o SOYB RS 0N 02 CVB024,
CMs027,  and 1@1\@@ Evens Foupsly tcmb@zaa*aj dzfg M&asemmo\f@msbﬁz of

spleen, with 1 | | g ont r ol
gfoup (P<0 05 §t19 osz an %%ﬁ gél;gf&f tSb%%F‘eB é%%c o
CVMS00110. 0.4 ‘b
CMBOI 190. 410. 43<0 : 3{% 5

5*

CMB0199. 0. 630“’6 hﬁf 1y
*Ostlvsgé%

CVB027100. 370 nparPfg to
sal i ne group 5&@90@@, §MWO§W§%Q§ and CMSO36 were also found fo have

10 statistically significant difference from both the IFN-y group and IL-2 group
(P<0.05) as shown in Table 29.

Table 29
Group N X£SD (%)
CMSO0D1 10 0:22+0.05%
CMS002 9 0.24+0.05*"
CMS010 - 9 0.2740.05*@~
CMSO1l 10 ©0.2240.04*
CMSO012 10 '0.2740.06+8~
CMS013 10 0.21:+0.05*
CMS014 10 0.23+0.06*~
CMS015 9 . 0.20+0.08*
CMS016 10 0.22+0.06*
CMS018 10 - 0.24:+0.04*@~
CMS019 10 0.24+0.02%8~
CMS020 10 - 0.24+0.07+@~
CMS021 9 0.20+0.06*
CMS022 9 0.25+0.04%@~
CMS023 10 0.233+0.06*
CMS024 9 0.23:40.06%"
CMS026 10 0.314£0.05+@~
CMS028 10 0.28+0.06%@~
CMS029 10 0.21+0.03%
CMS030 10 0.23+0.07%"
CMS032 10 0.29+0.04%@~
CMS033 10 0.20+0.02*
CMS034 9 0.27+0.06*@~
CMS035 10 0.21+0.04*
CMS036 10 - 0.25+0.04%@~
FN-y . 10 0.15+0.04
IL-2 9 0.1440.04
Saline 9 (.12+0.02

* companing to saline group P<0.05
@ companng to IFN-y group P<0.05
15 ~ comparing to IL-2 groupP<(.05

At Spp/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).
CMS015 was found to be able to decrease the weight of spleen, having statistically

20 sigmficant difference from the saline group (P<0.05). Data detailed in Table 30
below.
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1 2 JAN 2006 PCT/ G502/ 03203 At 509/ kg/ day, CwMs002, CvVsOC8, CMs012, Cwvs014,
CMs016, CMS018, CwD19, CMs020, CwMs022, CMvs023, Cvs024, CNB?@S, OMB027,
CMs028, Cwvs029, CMs-030, CMs032, Cvs033, CwVsS034, and CMS036 JAN 28dnd to
be able to_increase the wei ght of t hymus gl and, having statistically

si gni fi cantOdPP¥%8%ence from the saline group (P<0.05). ARBREBIHER® pepti des,
CvB034 was found to have statistically significant difference fromthe IL-2
group (P<0.05). And, CMS002, CMS008, 0] 2, CM5014, CMS016, CMSOI 8,

cvsd 9, CMB020, CMS022, CMS023, CMB024 a 26 CNBOZ? CMS030, © CGvs032, and
CVB036 were al so. found to ha 3 s di fference from
both the IFN-y group and | L-2t% abl e 27. .Table 27
G oupN XSD CMsS002100. 210. 02*C CMs5012100. 260. 02* @
0.02*@ Cvs019100.
023100. 200. 02* @

AVID

20-0. 03*@ CIVBOZOlOO 270. 03+&
Cvs024100. 270. 02* @ CMsS026100 *Zzﬁmy%*@ %@mm 03*@
Cvs028100. 180. 04* CVs02990. 180. 05 * Cvs0301 00. 250. 04*g CIV50321 00 270. 03
*@ CMB03390. 180. 03AF Ihediordry, 19M5092, AMINSB369YS0 . EMSOG JRE9)
00. 150. 04 | L- 29015048, OXISA0.i 5022, XOVME926; (dhyar IS 438, aad Chfé’iflgiome P<0. 05
@ conpar i ngd t ofouRiHy by rblado Pra@e8 thhweightpalr thadghmes| glakd, droop sRugicdBy At
50u. gl kgl day, €nBOe8 JTXBEK®, framdhEBRIzmep P00 tAondng thbleepeptidesgecr ease
t he wei ght of EPpSP68 andVCMB0HE atars fuuedld favsisgnktidat auigndichhteliffaeecffraum t he
sal i ne contr ol thgrbaperbi<@<03)p). Bad aCdsvad, IGdSi20, ZmbRISD80 beteoalso found

to have statistically significant difference from both the IFN-y group and IL-2

10 group (P<0.05) as shown 1n Table 31.

: Table 31
Group N X£SD (%)
CMS002 8 0.2610.06*8"
CMS008 10 0.22+0.07*~
CMS010 9 0.21+0.03*
CMSO12 10 . 0.2240.06*~
CMS014 10 0.2040.04*
CMSO018 10 0.20+0.03*
CMS020 9 0.23+0.05*@~
CMS022 10 0.2120.06*
CMS026 9 0.2120.05*%
CMS028 10 0.20+0.06*
CMS030 8 0.24+0.05*8~
CMS032 10 0.21+0.06*
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 o IFN-y group P<0.05
~ comparing to IL-2 groupP<0.05
15 .

At 0.51g/kg/day, CMS020 was found to be able to increase the weight of
spleen, having statistically significant difference from the saline group, IFN-y
group, and IL-2 group (P<0.05). CMS001 was found to be able to decrease the
weight of spleen, having statistically significant difference from the saline group
20 (P<0.05). Data detailed in Table 32 below.
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Tabl e 28 G oupNXSD (% CwMs008100. 390. 08* CMSO O100. 380. 05* CMS029100. 420. 04*
| FN-y100. 500. 04 1L-290.620. 07 Saline90530.05 20 * conparing to saline group
P<0.05 29 WD 03/006492 1 2 JAN 2006 PCT/ GB02/ 03203 At 5pg/ kg/day, CwvsA I,
CMs002, CvsO O CvsO |, CGws012, Cws013, Cvs014, Cwvs015, %@%g 018
CMs019, 021, CMB022, Cws023, CMS024, CVBOR26
CMB030, S s 083, CVBOB4, and CVBO36 were found t6 -’F%%o
i ncrease the weight of 5 thynus gl and, having statistically significant
difference fromthe saline group (P<0.05?. Anong these peptides, CVSOO2,
CMB014, CMBS024, and CMB030 _were found ¥Bl®Hdve statistically significant
difference fromthe 1L-2 gromsp (P<® 05). AnS:SICKBDIO, CVS012, CMsA 8,
CMS019, Cwvs020, CMs022, CMSPEE01 CVB028, CIVBR&R;0.GMSC34, and CMS036 were
al so found to have 10 StatI@MS@QdﬂySSI gni fi cppd+odioh-Ber ence from both the
fFN-y group and IL-2 group gﬁig 05) lgs sho OT@bI e 29. Tabl e 29 G oupNXSD
(9% CVBS001100. 220. 05* CVS00290. 240. CVS 90. 270. 05* @
CMSQ 1100. 220. 04* CV5012100 : @ )
CMS01590. 200. 08* CVBS016100.-220.-06* . CVSQ 04% @ _CVB019100. 240. 02*@
CMS020100. 240. 07*@ CMs02190. ’EGWPW@%@OTZMPMQM*@ CMS023100. 230 06*
CMS02490. 230. 06*" CWVB026100. @mmpwgtwmlmmo 06* @
CMS029100. 210. 03* ~ comparing to IL-2 group P<0.05

5

In suramary, we found that peptides CMS001, CMS002, CMS003,

CMS0G7, CMS008, CMS009, CMS010, CMS011, CMS012, CMS013, CMS014,

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

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

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

1L THE IN VIVO ANTIVIRAL EFFECT OF PEPTIDES

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

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

20  nommal saline treatment was used as positive and negative control respectively.
The peptide CMS001 was found to be able to reduce the serum-level of DHBV
DNA at the 4th week of the treatment, having statistically significant difference
from the saline control group (p<0.05). It is concluded that CMS001 at suitable
dosage level can be used 2s a part, or on its own, for viral hepatitis infection

25  imanagement.

Materials and methods

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

2. Animal model 1!

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
infraperitoneal thjection. One week later, blood samples were collected

35 from the external jugular vein and infection was confumed by dot-blot
hybridization with DHBV DNA probe labeled with digoxin . The ducks
were breed to 2 weeks old for entrance into the study.
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CMS030100. 230. 07 *A CMsS032100. 290. 04*@ CWVS033100. 200. 02* CMsS03490. 270. 06* @
CMS5035100. 210. 04* CVS036100. 250, 04* @ | FN-y100. 150. 04 |L-290. 140. 04

Sal i ne90. 120. 02 15 * conparing to saline group P<0.05 @conparing to [FN-y
group P<0.05 A comparing to |L-2 groupP<0.05 At 51Ag/ kg/ day},? Cm(ﬂogﬁﬁﬁwas
found to Lo increase the weight of spleen, havipg statistically
signifi caﬁ?ogl%g Jegrsence fromthe saline group (P<0.05). %6 HS found to
be able to decrease the wei ght of spleen, having statistically 20
significant difference fromthe saline group (P<0.05). Data detailed-in
Table 30 below. 30 1 2 JAN 2006 WD 03/ 006492 PCT/ GB02/ 03203 Table 30

G oupNXSD (% 3%0@5&8,}%0;1@5;8&%930100. 640. 09* Sal i ne100. 530. 05 conpari ng
to saline group P <Q 05 At 0.5}tgfkg/day, CvsS002, CMS008, CWVSOLO, CMVSQL2,
CVS014, CMSOI 8, \Ginfegvsbdizks exsozsloravdonts thedpoBog SEwes:CVS032 were 5
found to be able tg NiNEKEASE BRUNBEON 1N GaHnE RS Bt phaicRy
statisticakly significant difference frorgyt ﬂgra?@rkthﬁk%i %f@&ﬂm( %%QBO%)[. Anong
t hese peptides, CMS008 and CMVB012 were fQun o0 have statistically
significant difference from the IL-2 group (P<0.05). And, CWVS002, CMS020,
and CVB030 wer e al $bLémiyndine gopuhdvel)st at isst pesfivey caitrghigfdupabemdinfifner ence
fromboth the I FN--y group and IL-2 10 [“érwp £iPst0). Ol g/lagdayhdwn orah Tabl e
31. Table 31 G oupNXSD (%9 CMS 00280. 260Ll2amiristaNBO,0BEOMrA20. 07

* * * *
CVBOI O00. 230 03" CMDL2E09:22 %20 " A CVMBALEIR04P edihie ENRILT TSOEA0- 03
volume of 0.5 to Iml with normal saline)
was given once per day by
intraperitoneal injection.

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

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

20 4. Serum DHBV DNA level determinations

DHBV DNA probe was fluorescent labeled according to the labehng kit
protocol from the kit manufacturer {Amersham Pharmacia Biotech Co.). 40ul
duck sera were dot-blotted (1 duplicated dot per sample) onte nitro-cellulose
membrane and hybridized with fluorescent-labeled DHBV DNA probe for

25  quantitation ¥). After completion of hybridation, the blots were developed in CDP-
Star fluorimetry reagent RPN3690 and scanned with Vuego Scan (Brisa-620st)
scanmer. ImageMaster TotalLab v1.1l.Ink software was used. for quantitative
analysis of the blots. Statistical analysis was carnied out according to the pair t-test
with SPSS software. '

30
Results

Table II.1 Serum DHBYV DNA titer before and after treatment

DHBV DNA level (Mean + Standard Deviation, 10° units)
Day 0 Day 7 Day 14 Day 21 Day 28 Day 35

Normal 26112 45431 49423 102166 60+£38 50+43
saline

Lamivudine 2149 f+4* FH6* BET7* 8+5%* 20419
CMS00 21+18. 11+13 20+18 14+14 §5+3* I8+16

Pair t-test, comparing with day 0 of the same animals: *P<0.05

35 ' The negative (normal szline) and positive (lamivudine) control group
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CMS02090. 230. 05*(r)”~ CVs022100. 21 0. 06* CMS02690. 210. 05* CMS028100. 200. 06*
CMS03080. 240. 05* Q" CMS032100. 210. 06* | FN-y100. 150. 04 |L-290. 140. 04

Sal i ne90. 120. 02 conparing to saline group P<0.05 conpari ng t%@%@/ group
P<0.05 A conparing to IL-2 groupP<0.05 15 At 0.5p.g/kg/d

found to DECAHIE! %20 i ncrease the wei ght of spleen, havﬁ@“@‘é‘ﬁtf’i’%}?l cal I y
significant difference fromthe saline group, IFNy group, and IL-2 group
(P<0.05). CVMs001 was found to be able to decrease the weight of spleen,
havi ng st ati stprewdd| spesdsgfnl tstadishmeitf dfghe hemtifis omitahenoslal | AbSeHedgdday20
(P<0.05). Dat a@heptpide €500 ] Tadsl feurBPRtotbelabiy. to 2Bcr&ibe WO BRINODEBI2DNAZIIEAN 2006
PCT/ GB02/ 03203 fitab meeB2o fGreatddX SRy inyistGMER0 T 12010 . e reCVEHD0OB0 f1680. 09* @
Sal i ne100. 530. 1Q5bdsbN-tiehEknd OBluO4f ik 240OaG2Q1s 0 Up6R p@inatich dfarcs@tent)@hegr oup
P<0. 05 @ conpafkhng DHBY BWA tBequibuRst Q5% 9160 WBmoNgatisAcal Wiffr@ik® 8mP<0. 05 In
summary, we foypduiBal tRaRichdesdo Ot VBORE, o@&%&%m@@@%ﬂyQ@OOB

CVB009,  OVBO 10y B L/ oMt 2o QYERhSnt felYBO A erad thWRR16,  CMS018
CVB019, CMB020, OMBO21, CNB022. CMBOZ23, & CMB024, CMB026, CMS027, CMBO28,

CMs029, Cws030, CMs032, Cws033, 10 CMs034, Cws035, and CVS036 have in vivo
bi ol ogi cal actpyifkgg in the animal nodel tested. II. THE I N VI VO ANTI VI RAL
EFFECT OF PEPTIDES I'n order to find out whether these peptides have possible
t her apeut i & ef f ect Dusk hepatgis aninalompémd’ inen exellishereomnrimatialmeds! feruck
hepatitis B i rifuggni kapaiims BhipsthogdBeys w@sﬂxqsoartdeﬁctr ibat scrdsring nofviepetitesf Bect s of
t he above peptthetgsuon agérseade thiasiidml@VIS001 was found to be able to decrease the

serum titre of DHBV DNA after 4 weeks of treatment, indicating that the peptide

CMS001 at suitable dosage level and with suitable application scheme, can be

15  useful on its own or in combination with other substances as an agent for human
hepatitis B management.

In the present study, administration by intrapentoneal injection was tested,

but this does not exclude the possible effectiveness of the peptide if administered

20 via other alternative routes. The peptides may also be administered via

intravenous injection, intramuscular injection, subcutaneous imjection, and

subcutaneous implaritation, 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 hike 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 form. The

peptide may also be interpreted info iis genetic sequence and cloned into an

30  expression system, on its own or in combination with other peptide sequences, to

generate a resulting peptide molecule to make use of the activity of the peptide as
described in this report, with or without purification of the resulting peptide.

Table 11.2 Peptides Effective for Hepatitis B

CMS code ‘ SEQ 1D No.
CMSO001 1

35
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Chongqgi ng duck hepatitis B nodel was set up and treated with peptides by
intraperitoneal injection (50g/kg/day, once per day) for 4 weeks. The serum
| evel of DHBV DNA was anal yzed by serum dot-bl ot hybridization. Lam vudi ne
and 20 normal saline treatnment was used as positive and hdgabiivisont rol
respecti Ve‘bél The peptide CVS001 was found to be able to reduce the serum
-1 evel BYPOHRA at the 4th week of the treatnent, haldHEE®&Bstically
significant difference fromthe saline control group (p<0.05). It is

concl uded that CVS001 at suitable dosage |evel can be used as a part, or on
its own, for viraPcipepatlPPslohie¥riYn 25 managenent. Materials and methods

1. Peptides wege ‘Péh%t NE“ ﬁﬁmgh%%ﬁgdGQcY sRLal GRaN. Pepé;}s&'ﬁn@%ﬂ?ﬁ&‘d/on ., USA
from L-am no aci d&, 15l

thes b q ks were
i nocul ated with Onﬁ{g gfzf?%gl OPH§E ttfflggmf rgﬁxk ?igh?se \}q?:ﬁs ( DHBV)
DNA (5X 107 copy/ [ nfgr aper | toneal e week | ater, blood
sanpl es wer®e cél | éhetned’aBIS Gudf slorug,h €1 e&tewumal ef lagqueXpwmenmhdstudyf eftion was
confirmed by dot -}lah@radiﬂ@yiyairﬂi Zadtki bapatiiit B -BRBVn bpranbie wikbeineioni:t h
digoxin [2]. The @Guiaks Jowatleoflilepedldsy. D0eHKs 208-d1f or entrance into the
study. 32 1 2 JAN 2006 WO 03/ 006492 PCT/ GB02/ 03203 3. G ouping and treat nent
DHBV i nfected ducks were random zed into the foll ow ng groups a) Negati ve
control group In=9)EFHBIT@r PWL‘IT'DESMBNEPHRHTIBM per duck 5
intraperitopneal inject i vudi

posi t1ve cohtrol (b ;;%ﬁv@egﬁeﬁ%ﬁhirg%i% *Sg% ﬂ’]jgg nﬁg&;@g&f f%)gg
adm ni stration t gb?ﬁﬁ’ y
peptide (adj us@“éH“flﬁoFﬁfW&igﬁl‘%‘Ft{% ettdes en discape anjpels “nor el sal i ne) was

gi ven once per day 1 obidht@pehistsagat t iRy @Gt he i w%ttﬁ@gﬁeuﬂlca@&&eiof or 4
weeks and Obseﬁe\sa&ésoencer%me BrfRloRpatifer nGuMeRE ALt efat riedel €4 nation
of treat m?{;sts donfthy d09 n%ﬁ g%a%f%ntﬁfa@%afé&%tfgf GXtbeRddy ShM &Qar vein

of the duc

O a3 Scald; A2 SnmedfiGhe rﬁE‘a’mn §éﬁ%5 )g Sera
of the bIoodsal % \@M ge di,2 %VSM? iCUﬂtH
anal ysi s. control was oun % Jgea 1mpe le

fl uorescent ed ccor | n Al %ﬁ%gga e@f‘g 5 B C k t
manuf act ureﬁlr (%%E E c 18{t§ tE:;tIBI ch r8fgqnu IltB %T%:FS% 11c:néz
- bl | I
dot - bl ott ( gfé g(t)stmordtum lcroscgpx examination 0} tZe kj;ney showed that the
therapeunc 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.

CD

25
Materials

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

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

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

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

490  Methods

1. Preparation of rabbit anti-rat-renal-cortex anti-serum ;20 healthy SD rats
were anesthetized with 1intravencus injection of 3% sodium pentobarbital,
35 )



menbr ane and hybridized with fluorescent-1|abel ed DHBV DNA probe for 25
quantitation t23. After conpletion of hybridation, the blots were devel oped
in CDP- Star fluorinmetry reagent RPN3690 and scanned with Vuego Scan
(Brisa-620st) scanner. |mageMaster TotalLab v1.11.1nk sofi\RlagéHv\HbﬂEused,

for quantltatlve anal ysis of the blots. Statistical anal Sis was carried
out accor YAE1%6**%Phe pair t-test with SPSS software. %@EEW‘?Z(’i’abI e 11.1
Serum DHBV DNA titer before and after treatnent DHBV DNA IeveI (I\/Ean

St andard Devi atjon, 103 units X 4 Day 21 Day Day 35

Nor mal 2612 45%Medep3theyrgs 28 HB‘@&%&S%BNBHQCL Ywefﬁfgrfe&?d 87* 85*
2019 CVB001 2rpgmalisphne vwil glepn piblggd. The o fopex Wf‘%§f’late€o]h%%§€ﬁ’@e%nt h day O
of the sane ani ielbsies op8P1bE TosHAdufsg R ¥, prbfiftecd shopsiey 14Rdapessi ti ve

(1 ami vudi ne) conlessistegt maih. Tedilnate wanee!zogeé 2aaonecs 06490 8RE03203
proved sucdessfoulplass toabhiosipieatFromds hdjuepaini t:l sandndrme$i fipd delobtalit the

50p. g/ kg/ day, wdarthmgpeptundeti@Ms@Oibnwas found to be able to decrease the serum
DHBY DNA titre after 4 weeks of treatnent; having statistically significant
difference (p<0.05) from the before treatnment val ue of the sane ani mals.
Upon term nati on ofl0thecebliymbbiis whe ihnssizgividiHBY e Divuhizition sobbeusiclest t 0 a

val ue. Wi t h no tghiatvithtdofipletd Fehadsenigierafir amd subkatehef witie ther i@ednfEat ,onshow ng
that the efof eClthe(hBu@@mjiﬂﬁje%@&ﬁodﬁﬁﬂal@ehrohg\leFiﬁidbxh}%o&nd/{)o}rmnﬁﬁqxoir@nger
treatment perigde h&rioadaadi Ead FNwedk sfieurdd, b14Sd wiak SEIUSEUGRm HE atelarhepati ti s
ani mal model  fyel] siash@mni@eh Abld SASdeEXRBsd WRME abulTodRtushAndioMEN kgpatitis B
pathogenesi s shdigheg.angh.t @{arﬁﬂgeoﬁﬁﬁﬁ%ﬂmﬁnofhen%%gl WS alﬁescséaﬁé@%aat ic
A e e A R R R SIS
CVB001 at ‘suitable dﬁo‘g{ithe \ngcgelsmgryd Trhg tmsgufin% e a%p I cation astcdﬂ can be
15 useful on its own or in conbinati on wi th ot her substances as an agent for

human hepatitis B 9%%%EQ$HS con ét%lefrg e{%elgl?}aaltﬁ); gﬁyrats gen}eﬁtbl (?E% by

i ntraperitoneal .i.n e
possi bl e eff ecV¥| \}Sedrllqg ed Clea‘ &M namaIEale s%lle via

al ternativg r OUt 68" FL& Efmlgaﬁl " atﬁlé‘ ?avenous

i nj ecti on,”%i ntPRRALRI g;wgrf Sfh t?! IIOH N ‘gf oﬁlfpe’%‘aﬂ was

subcut aneous i Hf‘aé‘f“’?)tﬁ t(}j 3\&‘?‘%‘ d°é TV g&BPW g é“’t‘?%"é’ Yevi ce such
as |iposone, P& ﬁ‘?feﬂ CRISF d3d & P riued P 3é‘t“§ SHRSR{FY PYbe

admi ni stered iPRECRARION Bith(H0er @1 thagnd 01s 57 %e F‘EﬁjnthFli‘ﬁ "i abl Bt Crﬁd&ﬂggl e,
suspensi on, soTarFdfroles m i Hmloubly s walsy aphiehstt ClRBUPFAREIRBR or i n

sl ow rel edSe fwiphiteorThi auk-rarropplidenat apEady dlerevitsedaterminest e thicotpublehe

pepti de may f &tffilsem taehehplied in any formof topic

2. Induction of rat glomerulonephritis ®1: 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 recerved 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.

35. 3. Grouping and administration: male SD rats were randomized into groups
of normal healthy control (normatl), 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 SOpg/kg/day, bydrocortisone 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 -

(a) urine protein level: each rat was kept individually in one cage.
Adequate dninking water was supplied. Unine was collected once
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application |ike ointnent, cream gel etc with or w thout transdermnal
facilitating device, or as inhalant of powder, dissolved, or as |iposone
protected form The peptide nay also be interpreted into Itng%ﬁtfﬁﬁﬁ
sequence and cloned into an 30 expression system on its own or’i

combi nat i OWOMPPI4H her pepti de sequences, to generate aPEESBIYIRMG pepti de
nol ecul e to nake use of the activity of the peptide as described in this
report, with or without purification of the resulting peptide. Table 11.2
Peptides Effective for Hepatek,i 3 Bo®5 pEMEneodero@b@0dte8E) thD Whme wis

Ref erences 1. Chen Yaxidctefdimed bythed oothsungblt mgtheng, et al . Foundation and
application of Chongqi ng duck hepatitis B nodel. Chinese Journal of" '
Hepat ol ogy. 1993; 40 1(2): 89-91 2. Chen Yaxi, @o shuhua, Chen Xuehua.
Preparation and appb) catstiam okatBiiRVievENAbIpsdbas lcaletsddafinr thredingers 6F Jour nal
of Chongqi rig Uni ver si ty t@hindatlhtiBderund4redtidng A28t N R860 0BKOHeatinine

PCT/ GB02/ 03203 Sci ences ;198 proV@fd) by 2051297 R3neshangNiogidd aRgALJONg, Guo
shuhua, et al. Systemcd tion and application “of serol ogi ca

paraneters of hunoral inmmunity to duck hepatitis B virus. Chinese Journal
of Hepatology. 2001; 9(1). 13-15 5 4. Chen Yaxi, @uo shuhua, Q Zhenyuan, et

al . An experinental St uycaf \\;'elghtt index: 1sp]aeer;|-we10h?mdex wtas @eter\fmned“by the: -, - On f
ami aiiiljV .le agal NSt bdwine fddutaP@Ull S L vitus il COVA Ul LL JI'I VI u-
LT Vit Ohi necaidyne fdruts Hepat ol ogy. 2001; 9(4): 209-211 I11.

EFFECT OF PEPTI DES ON NEpHR: W@h&mdtm“m@eﬁphfm vfﬂlgidﬂuﬂan\hh@)t Weughit hese
peptides have possible therapeuti c effect on nephritis, we used the ani mal
nodel rat Masugi nephritis in this study to test out the in vivo effects of
t he above pepti des (dn diPstabgdabmicombepi¢ 8xamindfibe obkjdect: i0\heaoést kidnsysstudy is
to investigate the in viwee thoesafpeutad gédpdot paliologepdeiai@satan. chroni c

gl oner ul Onl%phl’ltl s. Masud nephritis rat nodel was . 15 constructed by
injecting rabbit anti-rat-renal-cortex JgG into heathy Sprague Dawl ey rats,
and t hen treat&tehstmmdalasxel y W t h intraperitoneal i nj ecti on of peptides at

50p. g/ kg/ day, once er for weeks dr ocortl ne we eq: as, positive
Y 1008 ter (AN om sons cu et at (1} .

control . It was foup that pr E u[ q i AeP spl eni c

i ndex of the rj ?‘?S gdra\/?/l‘f' &)gﬁ Fon %K/@(ﬂ%m Eﬂ\%ﬁ’ﬁ %{‘ﬁ re 20

| ower ed corrpar éft of the control group, with statisti cal

si gni fi campe (p<0. 05). Post nort um m croscopi ¢ exam nati on of the kidney
showed t hat thesgyftherapeutic effect of these peptides was simlar to
hydrocorti sone treatnent. It is concluded that Cvs014, CwvVsS013, CMS030, and
CMS036 may be lused Ta§ egeCtﬁéa%’dPHFatéﬁﬂtdmtbeﬁ@fpﬂﬁfpt?lﬂsle‘fﬁénagerrent

Table IIT.1 The effect of peptide treatment on unne protein level {unit:mg)

Groups n Week] - Week 2 Week 3
CMS014 10 5.5+4.0% 6.3+6.8% 2.8+].9*
CMS018 10 7.0+£3.7+ 5.5£7.9+ 3.34£3 4+
CMS030 10 54434+ 9.5+16.2 2.4£1 .5+
CMS036 10 7.9£5.8- . 5071 1.3:0.9+
hydrocortisone 10 3.1+2.0* 7.5+7.7 7.6+7. 1+
placebo 10 22.9+£22 17.2x14.5 20.2+29.0
normal 9 1.7%1.3+ 2.3+1.1 0.4x0.2*

25  Comparing with placebo, * p<0.05

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

30  grouwp, p<0.05. It was also noted that the growth rate of groups CMS014,
CMS030, CMS036, and hydrocortisone have slower growth rate than normal. The
growth rate of the hydrocortisone group decreased to such an extent that after the
first week, the treatment dose has to be halved to avoid severe intolerance.
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25 Materials Sprague Dawl ey (SD) rats, mate, wei ghing 120d20g, were from
Center of Experinmental Animal, Guangzhou University of Traditional Chinese
Medicine, and also fromFirst MIlitary Medical University mﬂcﬁﬁél a
rabbits wei ghing 3kg were 30 from Center of Experinental A11|2 | ngzhou
Uni ver si t YWO#38%43i ti onal Chi nese Medicine. ,. Pepti desPCTé$B0RO30E no aci ds
origin, were custom synthesized by Anerican Peptide Conpany, |Inc, USA and
were diluted to 10p.g/rnl in sterile nornal saline. 35 Hydrocorti sone was
from Yangzhou Phar rfie effest eapente tertyentchi thasenge eigaierelstsini ne | evel

determ nation kit from Shanghai Rongsheng Biol ogical Techni que Conpany, PR
China. 40 Methods 1. Preparation of rabbit anti-rat-renal-cortex anti-serum
tfl: 20 healthy SD rats were anesthetized with intravenous injection of 3%
sodi um pentobarbital, 35 12 JAN 2006 WO 03/ 906192 PCT/ GB02/ 03203 40ng/ kg_

The aorta %bd Iis was e posed and_dt he ki dneys were perfused with nornal
| SAt ne - ) 1E -

saline untrl ¢ - SBHUPHE O BHE -'e’.'::w,:'.."k.s-:i hompgeni zed in

5 vol umes of Q-GN -HC1 puffer, pH 8 arfanun reatinens leve! Gplla 140- gauge
stainl ess steelCM¥YKR. The filtrate wadOcol | ectiéBland mi xed with

ei t her G/BCO- RREMESd8npl et e or i nconpl ébe Freumdsl-adj uvant in 1:1 and

emul sified to gMso3n the working | mmupi zati op3zspd ution. 10 healthy rabbits
wer e i muni zedomddigt he 1 muni zatTon el utiongpefd rst tTime with conplete
Freunds adj uvapf,.2 Sequ y W ThHpThe 1 ng [gre one. i gen
was i njected hipopdernaity t
per 10 days. F;lgm el >
vei n and the agt-FBody—titerwas-—deters d-b j j

121, On the BORnREREWihmephrEs a3t 556V HE PlasRmirapsb placeh?)s et s were
anesthetized wwth intravenous injection of 3% sodi um pentobarbital,
20nmg/ kg, and bl ood Thasedin codatigiat devel radnvibihve aagiottisdrasr teeelying Tilecehat | - serum
was then exudedataied: ivsomatiebighdtpdnehinl @at wasgalcohir€ichag, tionnd hahgal t hy SD
rats. The 1ped rilapatctiat bf theagphiial aisadhsandomas hady 4l Bam tar ihe @cpides nor nal
saline. The clmasoedMINMQACIKIBbE0, MBEMBOSE S Db oRARP okbe peAli WerdRbIE - SEr UM
and i ncubat ed (@loWACHRMEV o8 MrumAfdu8hing Qv it G4RAT LGN o 18 D 80En Gokbm WaS

renmoved by centddhbHgad i.QRvigNdadBE neMRghnat ent was further inactivated at
56C for 30 mnutes. After centrifugation to renove any precipitate, crude

| gG was isolated and partially purified fromthe supernatent by

preci pi tation swi t hrp NeHd 2 SEFeptilEd dnliné 89%, iRRYes and. then 33% [51. The crude
l gG was redissolved in 125m double distilled water and di al ysed cl ean of
ammoni um 25 s phate. The _anti-rat j,body titer was

det ermi ned by ~£& ! LS, j
gl oner ul oneph
non-specific

CMS018 i 10 33+0.8+

CMS030 . 10 3.020.5+
CMS036 10 3440 .8+
placebo 10 4.8+1.1
hydrocortisone 10 4.5+14 -
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 nephntis was related to immune response. It was
found that the peptides CMS014, CMS018, CMS030, and CMS036 at 50ug/kg/day
once per day were able to decrease the spleen index, with statistically significant
difference from the group of nephntis rats receiving placebo treatment, p< 0.05.

25  This suggested that the peptides might exert their corrective effect agamst nephrtis
through immunosuppression mechanisms.
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30 intraperitoneally into healthy SD rats to prinme the rats five days before
i nduction. Wth the exception of the normal healthy control group that
received normal saline, all groups were subsequently indut@djgy ?
intraperitoneal injection of Im rabbit anti-rat-renal-cortex Ig prepared
as descri ¥ FPPesBct i on Met hod 1. 35. 3. Grouping and adPiTiGBewEtison: nal e
SD rats were random zed into groups of normal healthy control (normal),
nephritis placebo treatnment control (placebo), nephritis peptide treatnent,
and the nephritis HApdrefeus of rsaph@eStomelaimH)amohgicdlmic(ohycmi@@f@nﬁliasiome) 12 per

rou Treat ment star f 5 [ kg/ day,
gydr gcortr son )? t(f’o %?%ﬂﬁfag 1&1 %8953{'31‘9 ‘:H«%%‘fﬁt{ls 9395 recg)gﬁg p(iia%gb Qealtrg rgg , aI |
adni ni st er ed ﬁﬂaoe% > ﬁiﬁ ef f%“ "?f 'fnor ¢ g §
Par amet er s rrprﬁ‘r’]gl g‘Yli%& ﬂ‘“(} ‘Hlée IE)?FB Cfeé ch E}Z’é’ﬁt
i ndi vi dual Py 319 6PREeEERe HEaptl F%I?F“ﬁﬁa ‘éPmWé%a el ne was
col l ected oncé™g. °65t1f02n5‘ltm inhs diagl daudp suh olisetm @)%Pa}h@tlBgl pr week,

24 hours per th#Rges ppfirE]ed t%ﬁtcé%ﬁﬁlbfndilﬁ@“lﬁfrq@éhlvﬁs Iid*é‘f‘é’P?ﬁf‘f?é‘dhﬁ nt he
Coomassi e bl uehdrgrtied CMIP! 45 dlraran veas eitly ringerat shewed Elgﬁp@fm&@o’éplhﬁ%l@t ed after
t hree weeks offormatientimthetzlanduiserapmile redbynripiesid efibe steteatian apathélom. The
creatini nd0 KkiGthevgmrgmaers delde bymShangh atheRatgdhengorBi sobwpghace bssPgalini que
Conmpany. (c) S esmre wablghttologdex nospdigen. deitighproupd EXSRAE, ESEBGianéd by t he
fol | owi ng for MMa0365pll estholngicg phranethexofatimeawespioeanl. wei ght = nmean body

wei ght (d) Pathol ogi cal m croscopic exam nation of kidney: 6 heaviest

ki dneys were chosen from each group for pathol ogical exam nation. 15 20
Statistical ar@nyssisnUsed t-test for inter-group conpari sons, cut off set at

p<0. 05. Far. all grou s, th in Ievels
were excl dded g e s%&a{ \é\ﬁ% é%i%uﬁd@% @@
peptide treat @ é %frcatpé’f é‘lm'ﬁtﬁf? a? ?Lpf”?n by eanr by, of
pepti de treat NBHEPBH C eﬁteo‘pr%f"é@rﬂe‘l v as e T3 BofRn V@@k‘“"ﬁ“‘ﬁ%aek 2Week 3
CMB014105. 54. (*@iining egsstiapy aek reppsiriaaey7oiohe freajedptsgyese S@Te&tedcwg ese
0301. 05. 4+3. 4P9piEley.ewitl stanstwally sigrificant difference from the control group receiving

20 placebo treatment. These peptides may act through immunological mechanisms as

mdicated 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 nseful 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
pharmaceuticals or food supplements as a total course for nephritis rnanagement.

Table TII.4 Peptides Effective for Nephritis

CMS code SEQ ID No.
CMS014 7
CMS018 10
CMSQ30 21
CMS036 26

35  References
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CVB 036107.95.8*5.07.1-1. 30. 9* hydrocortisonel03.12.0*7.57.77.67. 1-
pl acebo1022. 9+22' 17. 2+14. 520. 229. 0 nornal 91. 7f1. 3*2. 31. 1- 0. 4+0. 2* 25
Conparing with placebo, * p<0.05 It was found that pepti des CvsA 4, CwvsO018,
CMS030, and CMS036 at 509/ kg/ day once per day can Iovve p mge protein
| evel of Ma u% nephritis rat nodel, with statlstlcally S é ant
di fference" PIPEM*He pl acebo treated. control 30 group, pEEVEBIYBWInas al so
noted that the grovvth rate of groups Cvs014, (Cvs030, Cwvs@36, and
hydr ocorti sone, hav emet Odtogan r}orrra 'ghlec gxr%wt Qntr te of the
hydr ocorti sone gro% t &E G ETRIERIOBR) & I;’tn%led % st week,
the treat nent dosejggiéJ B'él ‘8{1\/88 85y §°FPER% e PEV PR Per A §418n7 o
03/006492 1 2 JAN /GBOZ/ 03203 2. .The effect of peptide treatnent on
the serum creat.i ni Nehehe@gl eSrablee kddhalolds bhfphuanesiogitalpeptdrees o t he
serum creats ni ne | au@lioIQUHSASHMTik! 8RtHHHIS Jafivelon PubidinglQorkg¥ad 14101591
CVB01810671* CVBO3Hg3+ike 1@\@@3@1@@3% Pl acebo10265+212
hydr ocorti sone10239107 nor nal 9801 Conmparing with nephritis rats receiving
pl acebo treatrent (Pt dewmbya- qhﬁ@“@@“ﬂ-’h@rségm@é?l@@ﬁlnif”ﬁ@n%vtel*"b‘fe Masugi
nephritis rats recelsgpyRiy predepfsrmeqodegisrbnevagonueh rivghémes hasierdsat of the
nor mal control gro@gbllmmpmaﬁelﬂmﬂf@dﬂ@mn 2OHcI%Bon of the nephritis
rats was t ti : 018, CMs030,
and CIVBD321 at Op %’ uxm%ulqg hragéy 91% P%g@e g(bélgmtati %l\?\'%]%n om;:rahvel of
Cﬂj g 198 8% 44
serum creatinine, W Iy S| gnificant difference from the
nephritis rats with pl acebo treatrrent 15 3. The effect of peptides on the
spl een i ndexes.,Tabl.g des on the spl een i ndex(x
10-3) G oups n 5pl et X

SA—TTTde VS ' cv50 81033+0. 8* Cvs030103. 00. 5
~Cvs036103. 4+0. 8 pl aﬁebﬁi@o Lﬁn&]ouil. wmydwodmsd p&;:mlﬂaﬂ.ﬂadveﬁﬂoséib]ﬁahmeﬁﬂc 4m0. 1 *
15  cancer, we used vanous standard animal cancer models in this study to test out the
biological effects of the above peptides on diseased animals.

Materials
7 I3 Experimental animals
20 BALB/c mice, C5;BL/6 mice, and DBA/2 mice, weighing 18-22g, from

China Medical Science Institute, PR China.

2. Celllines

Mouse sarcoma S|y cells, Bys cells, and Lz cells, from Cancer Research
25  Department, China Medical Science Institute.

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

3. Main drug and reagent

The peptides used in this study were custom manufactured by American
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 (mniFN-y), from Beijjing Biotech Inc., PR
China.
35 Recombinant human interleukin-2 (rhlL-2), from Shanghai Huaxin B]OtCCh
Inc., PR China.

Lymphocyte separation solution, from Research Institute of Hematologic
Disease, Natjonal Institute of Medical Science, PR China
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Conmparing with nephritis rats receiving placebo treatnent (placebo), p<0.05
20 The spleens of all induced rats were enlarged conpared with normal rats,
showi ng that the induction of nephritis was related to ingngg%aegﬁgnse. I t
was found that the peptides CVM5014, CvsO18, CwVsS030, and

50u. gl kg/ dA{ 9388¢¥ per day were able to decrease the spl BERGBRHBRI wit h
statistically significant difference fromthe group of nephritis rats
recei ving placebo treatnent, p< 0.05. 25 This suggested that the peptides
m ght exert their coradterbpsphemedef Gem Tagdiathamegshutiocal Botopheigpghghal, PR

i mrunosuppr esstinanechani sns. 38 1 2 JAN 2065 WO 03/ 006492 PCT/ GB02/ 03203 4.
The effects of peptides on the renal pathol ogical mcroscopic exam nation
Conmparing with nornmal rats, the nephritis rats receiving placebo treatnent
(pl acebo group)letiadsved’ signs of fibrous tissue formation in the glorerul ar
capsul e, hﬁperplasia of the glonerular epithelium formation of crescents,
dilation and congestion of glonerular capillaries, edema of the proxinal
t ubul e epithell.um Addingtstor ditedtitetanéen t he di stal tubul e and collecting
duct. These pat hol ogi cal changes confirmed the successful induction of
nephritis. It was observed that in the group CVvS014, there was only one rat
showed signs of fi Hnoysritdnssguenjeft@nmaticon pen ddye glVéwter ik arxcapsul ef and
hyper pl asi a of cyclhehgdpbireiddlgasupe piit hvabs siortedl OeaBhbrars {as dnbtetramsphntidpe same
rat, and ot(herthe airendellb h&hs aymode HhpmiRUEogS &N rédtédon thBaegatap atenal

hi stol ogy as nedd@hntidt e daBcdrhRlgr OupsmEAYEF1Al fMPOIth asthe &MER3& al |

pat hol ogi cal pRgah®k 80 afforahlil thabSmWedig] MNEBlhertioNGeiFic@n 15 It is
concl uded that the peptides CVM5014, CMB018, CWVS030, and CMS036 at

S0u. g/ kg/ day, once per day, adm nistered intraperitoneally can have
therapeutic effect Op exaaripiRMabn ¥RSHGNNERbhgidneld RdelcomPeatei nur ea,

creatini neyexcreti g p A FeRakndha QRS Rinolddkal F8RESbL MR B swer e corrected
by these peptides, with statistically significant difference fromthe

control group receiving 20 placebo treatnment. These peptides may act through
kg?gﬂ?'?ghgi"g90h§ﬂA§@§‘ﬁ§m %B@'&ﬁ&ﬁngVhh@%kﬁﬁ&ﬁ%hﬂﬁﬁ%g?_ oﬁhﬁFﬁﬁieS?a
ot her nechani§%§&L%ﬁgﬁﬁggﬁgﬁﬁﬁggg%gﬁggggﬁggﬁg%kg%%g, 1g%p%ﬁ5030, and
CVB036 may be usef (tocks Sia pacema ogellon wietes inwrateil nimePMIEMAES2 mamdigeent i n
human. For2(exawpplemetthdwithdpi das bemye emusidiC 1 14COs feeG8 hpy, dtesivishala or to
restore the exttdimas yithufiokisonditioh at mephietipsrapad. i Aetitss theTded cpe@hiretem nay al so
be used to prevérix t Ot retitrkivthéjenk wnelhiian 0.2npal deifentpehsiomephimpidngedpat i ent s.
The pepti des mayebkel BB /Omnibd hrowh,the Ao oo nddil Aahyo Mhe aficd werediillqior e
peptides, or ity edvibilnattcba dislbdntioh.hevigophdy maeeiti cal sonatisthmed tat@pl ement s
as a tot al25counssesf @trengpidstddi sndnaidge bk . willablegilcl 3ind. PER tickes isf ecti ve
for Nephritis d@dyerse@deabR: lol: NanodeMBI A 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 Sig sarcoma [2,3] was analysed by injecting mice from the
tail vein with 0.1ml/10g body weight of Indian ink (1:5 dilution with normal
saline) on the second day after the last test substance administration. At one
35  minute and five minutes after the injection, 20l blood was obtained from the eye
canthus with heparinised tubing. The blood was mixed with 2ml 0.1% wi/v
Na;CO; and then ODsgonm obtained. The outline clear index K was calculated by
the following formula:
K=(lg Ay -lg Ay) = (t2—tD)
40 Key:
Al: ODggornum at first minute
A2: ODggonra at fifth minute
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CMS01810 CMsS03021 CMS03626 35 References 1. SDA(State Drug Adm nistration,
P.R China). The guideline of preclinical researches of new drugs. 1994, the
1st edition, Page 96 39 WD 03/006492 1 2 JAN 2006 PCT/ G B02/03203 2. Xu
Shuyun, et al. The nethodol ogy of pharnacol ogi cal experinmentj }mp%@?opl e's
Sanitati oq, Publ i shi ng Conpany; Beijing, the 2nd edition, 1991: 10 3. Chen
Q, et al Yoo ‘?f‘@f hodol ogy of pharmacol ogi cal resear chedCHCBOFORM i ¢ j onal
Chi nese nedicine, the People's Sanitation Publishing Conpany, Beijing, the
1st edition. 1993:390. 4- Du Quanl hua. The guideline for pharnacol ogical
experiment ---th@: Sdinisesyvery and phar macol ogi cal eval uati on of new drugs,
Sci ence Publi shiznd sGampany, Beijing, the 1st edition, 2001:598. 10 5. Wang
Shuxi an. Nephr.ol ogy, ' the People's Sanitation Publishing Conpany, Beijing,
the 111x' edition, 1987:244. |1V. EFFECT OF CV5 PEPTI DES ON CANCER I n order
to find out whet heﬁf@hé‘@fépb%}“@@% indarestpds sholreice gragelind by gsrviass cancer,
we used vaPbi owsrtebradghacel livearrpéen.nidedagcdr diseur wers tdisggotady blodisd out t he
bi ol ogi cal ef ectw! wtichdie above peptides on diseased aninals. Mterials 1.
Experi mental animals 20 BALB/c mice, C57BL/6 mice, and DBA/2 mice, weighing
18-22g, from _China Medical Science Institute, PR China. 2. Cell |ines Muse
sarcoma Stso ér@FP%agoB‘ZEBSl@:@IdF)Sa“éiﬁﬂalﬁ‘@?i@)a%@QWS from Cancer Research 25
Depart ment, Chi ma= M3di Kak (Bci Bhoe Institute. YAG 1 cells, as gift from Prof
Yao Zhi, Tanji rkeivedi cal University. 3. Main drug and reagent The peptides
used in this study begyeecighst om manuf actured by Anmerican 30 Peptide Conpany,
I nc., USA. Fet alwbowy¢ights€livgnplisiMeen 1640 cell cul ture nedium from G bco,
USA. MIT, ConA, from Si grra USA. Reconbi nant nouse interferon-y (nilFNy),
from Beijing Biote terl eukin-2
(rblL-2), } ro%%ha%ﬁeffo d g‘%?bcq)ft?U enclﬁgé( BQ%QEBE@%ECJ}&HE&”% ocyte
separation”sol ution, 18%m ﬁnesearch Institute of Hematol ogic . D sease,
Nati onal Institut eTurhorl\/gdwdainh&mcmnmée;x PR€hni hvanor weight of control group —

rean turnor wetght of treatiment group) + mean tumor weight of control group

3. The effect of peptides on the survival of BALB/c mice with transplanted ascitic
20 - fluid type liver cancer Hy,

BALB/c mice were randomly grouped into pephide group,
cyclophosphamide group, mIFN-y group, rhll-2 group and saline group, 20
animals per group.

Stock Hy, cells were incubated in DMEM/F12 medium supplemented with
10% fetal bovine serum, 37°C/5%CO; for 72 hrs, then washed 3-4 times with
Hark’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 Hark’s
solution. 0.2mt of the cell snspension was implanted into the abdominal cavity of
healthy mice to generate the H; carrying mouse model for ascitic fluid type liver
35  cancer. Administration of test substance started as described in section Method 1.
Survival data of the mice was recorded. If the animal survived longer than the
experiment, the survival days was recorded as the duration of the experiment.
Mean survival day was obtained by the Kaplan-meier method in the Survival
option of the SPSS software. The survival index was calculated according to the

40 following formula: '

Survival index = (mean survival days in treatment group — mean survival
days of control group) + mean survival days of control group x 100%
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40 WO 03/006492 1 2 JAN 2006 PCT/ GB02/ 03203 Cycl ophosphanmi de, from The 12th
phar maceuti cal factory of Shanghai, PR 5 China. Methods 1. Adm nistration
of test substance Intraperitoneal injection, once per day. Wth the
exception of cycl ophosphami de group, all groups started trieatjfeht?985 days
before trawapi@nid®zng 10 the cancer cells. The cycl ophosgWdifFR&0Fdups were
treated on the next day after transplanting the cancer cells. Treatnent of
all groups with testing substance |lasted for 30 days or until the animal

di ed unl ess otherw se specified. 2. The effect of peptides on the growth
rate of transphant e’f'heséﬁ*%ts%r%ﬁﬁ@esc celmial TmBRhi® G /cargﬂet»lﬂiﬁ} on the
i nmunol ogi cal functtlré)nn l%nte&egsefit]c%l}i Al ](,é:rcra]_‘lm%gHwere random zed 1 nto peptide
group, cycl ophospham 2 gr oup, rnq: y group, fhlL-2 group, and saline
group, 20 ani malls perpgritunf sfeact:!Sugensen Cdma cel |s were incubated in
DVEM FI 2 rregli um 2 saglrr)&l ﬁgﬁyed .vvithrelg%fet al, .bovi ne..ser un% 37 5%CO2 for
72 hrs, theh washed -3: £ R Mg KO e, PRlIAE E T ‘ﬁ at ure.

Aaj ust ' the.cel F*tbniblt o P08 550, LoaTer eyeon PRI Gl ut | on,
0.2m of cell SHSPENZIGI" Lag frsFrafitat seqtign desiRadyy- Aflermplptitiny Hugh t he
arnpit for 10- i@cﬁaiﬁél.s’ Rt HBStaRERE VRIS ?dé’éfmSBWdc@F VP cays. /65 FRpF arere T

di sl ocation. VKet SYsEy g dlargtiamd bashlean $raplodded tnptically pd svmyalller e

har vest ed &hd Hasdieed 1ecelinDWank'ssplipipp asiggpp pacctph eeedis slhe digagrsediFrgdber sed in
sal i ne to a hosmpanoosyssdithe uspentbioosh ail A0-gaygatlisOpwfdidngertsiagdess steel 4 ni

sal i ne. The sasieare fizeagnitiiygmicnent R0Ue for i anmpniep dheshpaimbtanianas dij@otadon of
0.2nl cell su$peadlmiict hisceghspchéedan MPivbinik] of DA NNINCE buftr :ad tieh KepiSt

subst ance treatRiig st d6d €0 nHfutdeaC Fddae terhptrAgre! | Die Mepheidd Lell8Ovedd NaaCO3
and then ODS8oguneetdd dyNRfrifidealiod Be 1 sUdf Rt 0GhinpRP! THeTeRNWEREVRREGQCYT Ot i C
function of noRERICKRRS col@hBOREKEE JoMitidh C8y Wid ShsgondG@ Sl CRTRclink 3y Was

anal ysed by i ni@etipdiol 6 E4RMobNR deb@ibkd YEhvR. W Tk Hadndl LLiOwbedyevei ght  of

Indian ink (1 ginfdid W tRNaebdd 1P biRties $9! ROG) 1840 LRSS GRansh, dBiaplider the
| ast test SUbsﬁ@ﬂ?ﬁallao@U}é]@'sé%E@t' on. At one mnute and five mnutes after
00

the injection, 20WD was obtained fromthe eye canthus with heparinised
t ubi ng. Thél bl $8d vtk sifsebal wintidepm tige Ifﬂlqnwkwcmetra‘r@fomeﬁqmgmfmmmw&x K= (lg
A - g A2) - (t2 -astitiy fluifgypelveAbanc@éabiin at first minute A2: ODB8o at

fifth mnute The O%pllée%ece s|: %?‘Een‘sﬂg )>§1(£€/n\{\f6\§fer%aplla%gcli %It]t%da Qé/ wells cell culture

plate, 100pl/well, three paralle] wells each of the assay sample and control sample
per mouse. To the assay wells, 100ui/well ConA of 100ug/ml in RPMI-1640 was

25  added, and 100ul/well plain RPMI-1640 was used for the controls. The cells were
incubated for 66 hrs at 37°C, 5% CO,. The cells were then pelieted by
centrifugation at 150g for 10 minutes. The supernatant was collected and stored at
~20°C for cytokines 1L-2 and IFN determination.

50ul/well MTT of Img/m! in RPMI-1640 was added to the cell peliet 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. 120ul 40mM HCI-2-propanclwas added to the cell pellet and shaken for

3 minutes. Use an ELISA reader to obtain ODsyonm 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 cel! activity in mice with ascitic fluid type
40 liver cancer Hy, P 9 :

Mice spleen cells were prepared to 4x10%ml as described in section 4.1
above. Target cells YAC-1 were brought to log phase and adjusted to 1x10°/ml.
Using a 96 wells cell culture plate, 100ul mouse spleen cells and 100l cuelture
medium were added to the control well containing only the spleen cells; 100l
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41 1 2 JAN 2006 WO 0 3100 6 4 9 2 t2: 5 minutes t2: 1 mnute PCT/GB02/ 03203
After the phagocytosis index study, the mce were killed by cervical
vertebra dislocation. The liver, spleen, and cancer tissue were di ssect ed,
blotted dry, and weighed. The phagocytosis index n was caltbdl MBAES bel ow:
CC = (3 , IWKPI6¢ W.S) 10 key: W body weight Ws: wei gHiT/@80208398r pl us
spleen 2.2 The tunor growh inhibition index was cal cul ated according to the
15 followi ng formula: Tunor growth inhibition index = (nean tunor wei ght of
control group,targetmeds aidi Mol weitghtmediunt vest sdded tagtheo uppiret wedbheoritaining wei ght
of control grQup Brgeilf2@s.ei0beChoRE spegt detlesndmoLnardtiEas vake aideBALBEC M ce

W th transpl anied:ia$Giatdag wedO fhl‘éé';ﬂraﬁl%%ts'df‘fﬁab@@é"@@rre priarddleBriontd Ce were

random y grou it O 3791 N-y group,
rhiL-2 group %}% ﬂpﬁttl rtll%egér (k)v%gs gélpmvéﬁ feéq‘%%(r)ﬁlgllr;%?gd& %ﬁ%"‘gé’ﬁ (fI-TI122)\l;:e I'ls

were i ncubate i'nh DVEM p 12 nedi um suppl enented with 10%fetal bovine
serum 370 5%CO2 f SpmPRs hes:, cenhdngadces el Br 40 miness i doHect Hzendells. Jokut i on at
room t enper at ytigemafdit uat doelriiedomi Gemtwet Mam df QmkARl wasHdQedoefhe rkictibe Wi t h
Hank' s sol uti efixtue 244 tieh dhbieencRl 2 stspSNsiOmhcsd api7801 89 €O, tiheq 30
abdoni nal  cavihbyrsOfrhe ey R @tanBABEB e flePEerifBodidy St | 4dg fol M@ nilinges ver e
killed bygcenyhcaliom& HRIHE G’;Ba%lap@ést hd¥dd aﬁé%a‘kbﬁ? fdrluingh@fs. tAR BTG Was
coll ected asqeibl allo¥a R iBrisl! ocaucrlt Rl Adhbizhed 1o L x 106 per

m with Hank's sol ution e cell suspension was inplanted into

t he abdomi nal cavi Eyclofoutedas tPhyellsi Bacet splage melisaerdy cordrolXree deregti ¢elfs nouse
nodel for asciotlycohiral, end ihpe dssayevell83SvithamtiesplecAdini teargt calis. ofhedfK tceld t

subst ance st anttiddtyasdaedentiaduserwas @btairen biviirt ddnding tiswveragalDPdaf the of t he
m ce was nécotided paaiflelt-helsarii ¢vah csumbinbii@d theanngetyidg dis bheagee@Pewi irent , t he
survival days fwasviigfomdad as the duration of the experinent. NEan survi val

day was obt ai ned | an- nei net ho e Suryvjval i.on of t he
SPSS Sof tvare. @*sa%ﬁ}afﬁy sy ik ave&ﬁ%g%%f’éap g g P
fol | owi ng fornul aa"eS“b?re &f spisraegll enly yedth + Saevasg AL efdpees 55! tot'“é)’a‘tvﬁ%)ﬁt group -

nmean survival dayd08¥ control group) , mean survival days of control group
X 100% 42 Y0 03/ 006492 1 2 JAN 2006 ‘

5. The effect of peptides on the survival of DBA/2 mice with transplanted
Li210 leukemia

DBA/2 mice, 6-8 weeks old, were randomized into peptide group,
cyclophosphamide group, rmIFN-y group, rhil-2 group, and saline group, 20
25  animals per group.

Stock L,30 cells were incubated in DMEM/F12 medium supplemented
with 10% fetal bovine serum, 37°C/5%CQ; for 72 hrs, then washed 3-4 times with
Hank’s solution, and adjusted to 1 x 10° ceils per litre. 0.1ml of the cell suspension
was implanted into the 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 aseptxcally The cell concentration of the collected ascitic fluid was
adjusted to 1 x 10° per mi with Hank’s solution. 0.1ml of the cell suspension was
inplanted into each of the testing animal and the survival data of the anmimals
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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PCT/ GB02/ 03203 4. The effect of peptides on the cellular imunity of BALB/c
mce wth transplanted ascitic fluid type liver cancer H22 4.1 Preparation
of spleen cell suspension [1,41 5 Healthy BALB/c mice were §andANi 888 into
peptide group, rmi FN-v, group, rhlL-2 group, and saline grou 15 m ce per
group, andvp¥Pesed into H22 carrying mce nodel as ded& i%go?zﬂf’ section
Met hod 3. After inplantation of the cancer cells, the test substances were
adm ni stered for 15 days, the mce were Kkilled by cervical dislocation. The
spl een was i sdkat edhaspetictaichides nd theniradrilyorrgundy sy rsgielel 6 imice badin- Hank' s
sol ution using an impetnicnBresdleonyraddheper sked metklatic papédstiothenas
further sieved t hr oughlagdInfdarganagellst50m di anet er stai nl ess steel sieve.
After centrifugation at 200g for 10 m nutes, the supernatant was di scarded.
The cell pellet was re-suspended in 10 vol une of Tris-NH4ACL buffer and then
kept standing sti lds;BIgé nkle, drhutes cd, bodpmelghhpelag, uvee rifldemsadd patnded cel | s
were 15 colle cGER *‘H%@jﬁiﬁh@db tupl 2RO et @sup, theshikl s were
washed 2-4 t?ﬁ%gﬁgh r Potgank’ sgsotllutl ongti/&r@e susp%mf ing and
collecting by =~ centrifugation with condition as described above. The washed

cells were then diluted to the desired cell densities by RPM-1640 culture
medi um cont ai ni ng 5ikR% f Blcake mmaﬁa@arsumrez&uﬂmadTrhgmwm méaipgpt i des on
the T |'ympocyt etk é&@ftmb%q&al thviHCEmp Bh C@@'@dg'fgr’fi hysdth&;y@esﬂeaver

cancer H22 114450l een Skt Jrféé I @ﬁ)el a 96
wel I's cell cubiys HQ ?ulut?o ﬂc‘i"ﬁe lo lfggegixoﬁwag}? é@ glt he assay
§ha

sanpl e and control = x?e&ate cdrite ConA

of 100pg/ i

o caoopal R F%mﬁ*h% Cihf nf%m?%ﬂﬂﬁ Siceiz%we%w? 37c 556 cce.
'The cel | s t8ere then peI | eted by centrifugation at 150g for 10 m nutes. The
super nat ant nd store QC for, c |L-2 and | FN
de!toerm nat i ow%sl501/ Ieife pg}ftldgﬂﬁ-gag{gal?uﬁn MEAY C&é@%ﬁ@&“ﬁ B-HHE cel |
pellet and 30 the BRPIRACHSI6HE ad by shaking for 2 ninutes. The

i ncubation was conShévpadd bRibd cHINSRBE) wehep:spped BRtalctin@blodd soar tled after
centrifugati oRedcalle@gaddgut 1o a BleAletiRSk witR OlhsslbARNMIEGIsR wak Shaaetorwas added
to the cehb pelhghtandd shakes iRh miRedvitHtBSovelsfudh GhicSR 7eadetacho obtain

OD570nm of ea@momﬁahmaeaaeewge alt mﬁa@fﬂmtﬁ%m@s@mﬁlafe&g@% hht ee assay
wel I's and thr%nfeemeﬁ efx\e ks san:[l € wetelcBbh flot @B 130 e%mhéke)s teﬁolﬁeepmemuse was

obt ai ned by fig 1R dr G2 LA RY im IRy G-sh %n ﬁlonx?g' 's, then
dividing t heo MR LSy R¥oh e 5 e 10e of fect
liver can?gr S pg’g&sd es'eﬁn celrpl&\;\e%%mg ryggrglrn d§RtJ§)a gh 8%%%?[ as

described in sec | n 4. 1 above. Target cells YAC-l were brought to |og
phase and adj ust edCbomplexE05¥+ad prepadsi ngaddir@e Owelldisesad Iftestc Chtyuseenph@be, 100I
nouse spl een oed veluamwrdetDiBizelpackdd SRBC, medihumgaeiyestatletetbriid mhetesant r ol wel |
cont ai ni ng onkSC.t heSFRBE Nvaseteh®yed BQicentrifugation at 200g for 10 minutes. 10

30 volumes of nommal saline were added to obtain the working complement solution.

On the testing animals, on the 27" date of test substance treatment, 0.2ml of

the working SRBC cell suspension was injected into each 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 minutes, 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 1mi 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 minutes to obtain the
supematant. ’

To 1ml of this supernatant, 3ml Drabkin solution was added and left at
room temperature for 10 minutes. ODsagnm Was obtained.
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43 WO 03/006492 1 2 JAN 2006 PCT/ CB02/ 03203 target cells and 100l culture
medi um were added to the control well containing only target cells; 100l
nouse spleen cells and 100l target cells were added to th %{\ﬁzﬁ ity
assay well- Three parallel sets of the above were prepare Af ter
that, thewds3®edds cell culture plates were incubated fSFT’ Yo 37C 5% 5
C02_ Sanples were centrifuged at 150a for 10 minutes to collect the cells.
The supernatant was discarded and 50ul /well MIT of |Inmg/nm was added. The
reaction nixture wRgereherOBhaketnsfograzd by micas 0231 papagioavigyCc, 5%
C2 for 4 houPsbkithelgigperrimiaand plasd dit seam denpﬁaﬁttlrerfor:éﬂtmmﬁtdga?fom at 150g
for 10 m nut esODM)nml@@takeﬂOn 1M HC1- 2- propanol vvas added and shaken for 3

m nutes. An ELI SA ) | referenced
at 630nm Each nou RSy 268 @2%@ 188 e*re elrem&gﬂ "E‘Qﬁ‘t\,\ﬁ)lgl , three
target cells &nly &pat mel huadrdl thmestassdy, el inscev\wbde bﬂ)ltedn spkaeftannd

target cells. The Nszeghl disReitiol t yPésidexusf c:eatiionUSE tnasnobilai wed by
first deriving the pyprage R plihdibgcd2hidpee veRpfeadriel, aneleSmahbeeash

conmbi nation, then apAkYMGuh inSiaMeE AGEWER chhtéhe followi ng formula: NK
cell activity index = [1l-(average OD of spleen and target cell well -

average OD of BptBen cell only well) - (average OD of target cell only

wel )] x 190% 20 SppThecebf E@ﬁnd@fongﬁprcaﬂﬂa ﬂﬁg&d&f‘osﬁqﬁvﬂﬂﬁﬂik%lcpw}? mce

wi th transplanted tl'a:l'r%;]lert Lukent B g 012 weeks ol d, were randon zed
into peptl de group, e group rm FN-y group, rhlL- group,

and sal i ne group, ZUbleZB’ 1an| r'fﬁF §ff?fépfgqud§)0rl Be pbigockipga inglet P%B%Béﬁ i ncubat ed
in DVEM F12 medi um suppl ementrack wilk trkpspRotel Stsabarbmnd ne serum 37C15%CO2 for

72 his, then vvas@egh%m MesS VM(;SQ Hank S sq{Iutron —abf gg,tgﬁcigg]ge;o T x 105

cell's per litre—=9
ver al \ The mce were
P R bl

abdom nal cavity -Q - ]

then killed by c Tcal vertebrasd slocatlonoénd their

col |l ected asepti Q7% The celB&&8ncentr at | of the 8dPTeét'ed ascitic
fluid was adjusﬁ?%ﬁ 36 1 x 1050pwe/kE with Hattk' s sol ubiénl- 08 Im of -the
cel | suspension Wad i npl ant ed 3fdUkgch of ti¥e testing9hi-¥E and the
survival data of IEdwe ani mals recodad. Treatifent starbad+0.il t he testi ng
ani mal s as descr iChed-phts sect i orzoMetdaod 35 1. ivean surviwal? gay was obt ai ned
by the Kapl an- meppimiget hod in the Survival option of the SPSS software. |f
t he ani mal survi ggrd-lel onger tham) 4dne experinmenty, the synyiygd days was
entered as the dury £ ment. The survival 1T ndex was

cal cul at ed jaccor di ng}r@w%fo SF I’iégﬂsé%f ormul a: Survival index = (nmean

survi val days of freaf 40 survival days of control group)

- mean survi val day:g\dg@o C@ ng/éﬁba SLLg/kg/day, and CMS8034 at Spg/kg/day and
0.5up/kg/day were found to be able to increase the phagocytosis index, having

statistically significant difterence from the saline group.

heali:

2. The effect of peptide on the growth rate of transplanted Sz sarcoma in
20 BALB/c mice (Method 2.2)
Table IV.2.  The effect of peptide on {ransplanted S180 tumor growth
Group Dose N Tumor weight(g) Tumeor
inhibition
_ . index (%)
CMS010 500pg/kg 20 0.67+£0.35* 48.4
CMS034 0.5pgke 20 0.83+0.48* 359
CMS035 Spgke 20 0.71+£0.37* 44.6
1L-2 3x10°TUrkg 20 0.69+0.37* 462
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 1.294£0.50

* comparing to saline group, P<0.05
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44 1 2 JAN 2006 WD 03/006492 PCT/ GB02/ 03203 6. The effect of peptides on the
hunoral inmunity of C57BL/6 m ce bearing transplanted B16 nel anoma, and
that on the netastatic potential of the inoculated nelanoma cells C57BL/6
mce, 6-8 weeks ol d, body weight |18-22g, were randoni zed i ntl

group, cycVBpPKe¥yRam de. group, rmi N-1% go-Lip, rhil-2PGFeaR/o3203d sal ine
group, 20 aninmals per group. Stock B16 nouse nel anoma cells were incubated
in DVEM FI 2 nmedium 10 supplenented with 10% fetal bovine serum -37C 5%CO2
for 72 hrs, then wddWBel BatsH00jples/dwi, CVI4Akt 8.5sp a. ianth CMHB 5 @é Pha/kg/day
concentr ati on weas fadidus tbedibieotoIreduct O grewth off thwittahsphentdd’ $isswtaetiaphavamg] 0. 1
of the cell suspBhisilyrignERarindifated fidmthe hdideardup (Peih0i)nto the testing mce
to generate the B 16 nel anoma bearing aninmal nodel [7,8]. Treatnment with
test substance started as described in section Method 1. 15 6.1 The effect
of peptides ors.t he Theradfead off papiae oy thé s&binBl OB ALBE: hear wily trahspdansqdl ant ed B
16 nel anoma t 91 Sheepti¢ gaidklmad.ccelksH, 8RBGhd wpr e lpre]E)iar ed. by (r:]ol : ecti Bg |
bl ood fromthe ceryjc vel n, an ut into a sterjle flas i ass beads.
The flask was shakérﬁ{’@p& 20188 ﬁf?‘?fﬁ?{e%@a%f‘qoﬁtﬁ%_swldab‘“f‘% T h Al sever

sol ution (gl ucose 2.05g, NaCWih agsplaged asnbnddd tpedyer sairtidt?% o 100 with
distilled water) g stored §;.4C. | mgdi at ely,-hefiohe use, SATRLESUEr e
centrifuged at 13381? 5 m nut eslseto collect the SRBC. The cel 0f) Vier e washed
two tinmes by re l-on—and-ce j j i aVeldy.> —Then-t he
cel| pellet was EMI068t ed bysugant rifugald on ats01B806.9+6r 10 267.%i nutes and
re-suspended in J to ke the fin wor Ki.ng, SRBC: suspenglion, 2% (v/v).
Conpl emrent was p?@@gﬁgd byngdj‘&{kﬁg 10 voflines (#qlf‘?g?h Cavy s@‘gm into one
volune centrifugevsagked SRBG.aed thement | y36.3shaked for 3@ nutes at
'4C. The SRBC was _renoved by centrifugation at 200? 0L ;10 mnutes. 10 30

f
vol unes of nor mafFMedif ne weres&dded to bbt ai n OHEIHST ki ng co?f“p$ement
solution. On thepi@ski ng any & ON the 27 hedatesefstest subpstance
treatnment, 0.2mL of the worki'nig SRBC cell suspension was injected into each
animal to raise @MS0Bddy. Obughe day ailt er tHE.3=d2£*t'est substance
adm ni stration, d was cql ted fr t he gy ant hus and |l eft at room
tenperature for ]g‘lrlll(é)_%hour fo%xim%tgexuglgi on 3@'6%101(:\5& centrifugation at 200g
for 10 mi nutes, iMENepl | ect sd1gErMm Was20di | ut €d.88§.5500 tine&iwi th nor mal
saline. To Im djluted nouse.serum of each no . 5m SRBC suspensi on was
added. Ice col d.b)ﬁq%fﬁg‘fsm vv?f W%& corrplﬁ)ment égﬁfh”ig)gn was added and
i ncubat ed at 37Ghaati@r bath for 10 minutes. Reactions were terminated by ice
40 col d. Sanpl es.were then centrifuged 1%t 200g,.for .10 mnutes to obtain the
super nat ant . 1° ' fHer nat ar ' n solution was added and
| eft at room t ehpesmparmg id ealink 0P GHut es.
10 ~: comparing to rmIFN-y, P<0.05
& : comparing to rhil-2, P<0.05
$: comparing to cyclophosphamide, P<0.05

, CMS008 at Spg/kg/day, CMSO11 at Spg/kg/day, CMS024 at 50ug/kg/day,

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

prolong the survival of BALB/c mice with transplanted Hs» 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 Postmorhun exanunation of the mice did not show sign of tamor establishment.

CMS024 at 0.5ug/kg/day therefore may mterfere with the growth of the transplanted

Hj; by interfering with its establishment or mmducing the complete healing of the
established cancer.
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45 WD 03/006492 1 2 JAN 2006 PCT/ GB02/ 03203 Reference OD540nm was obt ai ned
by m xing 0.25nml SRBC suspension with Drabkin solution to 4nml and pl aced at
roomtenperature for 10 m nutes before ODS40nm was takep? JAMeMBbysis index
= (OD5tcnm of test sanple reference OD540, m) X 500 6.2 Arter the hunoral

i munity sWOdy%#He mice were killed by cervical vertebPGI/aB&¥egdEt i on.

Post nort um exam nation of the animals was perforned. The pat hol ogi cal
changes were recorded, and the nunmbers of nelanona |ung netastasis foci
wer e count ed. Resulthe €t of PheidefdneT tlymphqogist trahe foomatidre irc BALEY @mice
phagocyt osi s i n BALBfictranisglentad tdeitictfhihiypd Bvdr eehcsSi Bo (ativaing2)( Met hod 2. 1)

Table N 1. The effel,%;eqi/.z;pep%@@ﬁ&@oﬁﬁgn@éﬁm%ﬁﬁmeitﬂaﬁﬁxm&ﬁoﬁALB/c mce
with transplapnted Siso sarcoma G0 agocyt osl s_index

CMB00150. Lg/ k§206;:@40. 33** CMS0015 pPede/ kg196. 6FD. 43* "' Stimulation index
CVS0345I . t g/ kg196-20+0-44—*=A- CVEO340-5p—gf kg206; —H2 =
| L- 23x10' N kg196CHE0187* | FN-y . 3x i982/k3/ kg1780450. 711-45£0.21

Cycl o- phos20ng/ k é&ﬁ) 22. 47 pham de, Q. 195. 380. 85 Sal {19 (4«5 conparing to
sal i ne, P<0.05 % Alg conpari ng too'?%?ig—%l-y, ng 05 C%B%O?'lgt- 50p. g/ kg/ day

and 5p. g/ kg/ day, CMED2€VB034 at 59/ k@ybgelyg and  095pt gl klgf}&;I:QyIQi‘i\%re found to be
able to increase hagocyt osi s i pdex, havin stati,sstd,cally significant
di fference from pﬁ}@s%ggl i ne group. 2?“% effec?‘oof peplt#d:@%&%l the grow h
rate of transpl agthesi3®180 sarcona i@s %Q%BALB/ gom ce (IMetdnqd+2.2) Table N 2.
The effect of peptide on transpl ant ed}l 180 tunor growth Tunor,

G oupDoseNTunor $MYRE(g)i nhi bi ti ond-Prefek (% eENs0105004HRd200. 670. 35%48. 4
CM50340. 51i g/ kg2pQ§39. 48*35. 9 CNBO%Q/ kg2005710. 37" Ad 0§ 6+°

1 L-23x105N kg200. 69037*46. 2 | FN-y3 | U kg180. 960. 4525. 3

rhlL-2 3x10°TU/kg 19 1.4620.21*
rmFN-y 3x10°TU/kg 18 1.27:0.14
Cyclo-phosphamide 20mg/ke 19 1.0120.23*
Saline 0.5ml. 20 - 1.25£0.07
*: comparing to saline, P<(.05 '

5 $: comparing to cyclophosphamide, P<0.05

CMS010 at 500ug/kg/day, CMS019 at 0.5pg/kp/day, CMS024 at
0.5pg/kg/day and Spe/kg/day, and CMS035 at 0.5pug/kg/day and Spg/ke/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
transpianted ascitic fluid type liver cancer Hap (Method 4.3)
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cycl o- phos 20i ng/ kg200. 680. 32*47. 3 pharni de Sal i ne0.5m 201. 290. 50 *
conparing to saline group, P<0.05 46 WD 031006492 1 2 JAN 2006

PCT/ GB02/ 03203 CvBO O at 500n/ kg/ day, CMS034 at 0. 5p.g/day, and CMS035 at
5.tg/kg/day were found to be able to reduce the growth of {theJAly 208ip! ant ed
SI X0 sar cow®,e3mwing statistically significant differeneeT/sBgmieise sal i ne
group (P < 0.05). 5 3. The effect of peptide on the survival of BALB/c mce
with transplanted n |' Hascitic fluid type liver cancer H22 (Method 3) ~~
Table IV 3. The effect of peptide on the survival index of BALB/c mce wth

Survival | ndex by - CERRsG é%%%*%%?%ﬁg& §ﬂzﬂ?§%\ﬁ&§%ﬁ*{§9ﬁ 8,12 %0, 2
CMB02450g/ kg2036, hGYB0245. g/kg1;40 6I4 :

CMB0240. 59/ kg1946.- 4%, $ » 0
x 10 | U kg1813. 6@NESGUH FN- 73xlomowkg2027 87 & 6 1 q/avaiphﬁ@

20nmg/ kg2024. 71 0. m de Sali 1926. 26. X sto saline,
P<0.05 10 A: mg(ﬁl ng to rmerf%@‘g P<0.05 & conpagpg 4\% rhl L-2, P<0.05
$ : conparing tocmy@jmphospham%kgko 05 CMBP08 at 3bghkgiday, CMBOL1 at
5pg/ kg/ day, CMS024 at 509/ kg/day, =~ 15 CM5024 at 0. 5gl kg/ day, and CMS032 at
0. 5g/ kg/ day wer e A t o be ablk&keo pr ol ong tthe survﬁgﬁ#I BALB/C i ce

wi th transpl ant e¢gRabsascitic f type livesy cancea_?, Q@/gng& statistically
significant di ffg:rence fromthe % gg@?’ne group (P<0.05). was al so observed

that in the groufMdBG24 0. 59/ Kgkday, nore thdh 30%(ﬁ%6;t129$*“3fhe m ce coul d

survive |onger t ‘days (t nths after,4he exp Snded). 20
Post nort um exami E‘?ﬂ?@% of the %&‘%al d not shlc?tw sign gi nﬁér:%*r est abl i shnment .
CMB024 at 0. 5g/ kgidsgsat her ef or espixgi nter f er exoni th t hg7geomeh’df t he
transpl ant ed H22 by interferi ng V\gth its establ i shment or inducing the

gxme | L-23

conpl ete heal i nglof t he 26.0+5.0
TFN-y 3x1011ukg 18 20.9+3.3
Cyclo-phos 20mg/kg 19 16.5+£7.2*
Phamide |
Saline ~ 0.5mld 20 : 24.0+£8.2

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

CMS003 at 500ugkg/day, CMS014 at 0.5pg/kg/day, CMS024 at 0.5ug/kg/day,
Sug/kg/day, and S0ng/kg/day, and CMS034 at 50pg/ke/day were found to be able

10 to increase the NK cell cylotoxic activity in the testing amimal model, having
statistically significant difference from the saline group (P<0.05).
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est abl i shed cancer. 47 1 2 JAN 2006 WD 03/ 006492 PCT/ GB02/ 03203 4. The
effect of peptide on T |ynphocyte transformation in BALB/c mice wth
transpl anted ascitic fluid type liver cancer H22 (Method 412) JAAbREGY V. 4.
The effect of peptide on T |ynphocyte transformati on G oupDoseNSti nul ati on
i ndex CVB®LOBE0PY/ kg201. 450. 21 *$ CMB0190. 5. t g/ kgl91. 56QT/GHIFN3203

CVM50240. 5p. g/ kg19l . 460. 19*$ CMS0245p. g/ kg201. 450. 21*$

CMS0340. 5pt g/ kg201. 370. 10*$ CMS0350. 5. g/ kg201. 400. 13*% -

Cl VI S@355pgi kg201. 460. 16*$ rhTL-23 x 1 QSPJ/kngl 460. 21 *

Sal e 5m1 201 28010y et Karalds FHECES oAl AT RIg o8 bt any ng 1o
cycl ophosphami de, pukseryig (Mptsor @) at 50049/ kg/ day, CMS019 at 0.5g/ kg/ cl ay,
CVS024 at 0. 5p. g/ KepldBy6.andltegiffeg/ dayptidend EMB036al atde ob ghtkg/adayaland

5g/ kg/ day wer-e—fothrd-t-6—be-able—to+nerease—the—stimi-atton—t+ndex—ot
T-1ynphocyte, havwiong 10 st8ekstical ly $ gni f Soaamat diykf er endanfivadm t he
saline group (P<0.05). 5. The effect of peptide on the NK cehdexd®divity in
BALB/c mce Wt Spran ea scitic fLuid LI ver cancgr, H22 (et hod
4.3) 48 WD 03/ 00ese 5 I @g% PCT/ CBB2/ 03363°¥8bl e 1 5. e effect of
peptide on the NKvuseid cyt ogg acti Vi by i ndeg 3G papDoseNNKgsgcti vity

i ndex(% . CMS003500g/ kgl737 4 5*' CMvB0140. 5 /k 1740.719. 7*a CMS0240.5
pg/ kg1839. 318. 7:%-1\Vs0245. é*wg}zw@gtglz 20 i gl kg2843. 613. 9*~$8¢

CMB0325[ i g/ kg20 2. 5%"! g4 94! 57a&
CMBS03450g/ kg2057. 317. 9' A$xg %a% 1o5| kg18%§ %9 0 IFN-y3 x |

051 kg1820. 93. 33yclophos 20mg/kg 24.0£5.3*% 442
phamide
Saline 0.5ml 21 16.6+£5.6
5 *: comparng to saline group, P<0.05

CMS019 at 0.5pg/kg/day and CMS035 at 0.5pg/kg/day were found to be
able to prolong the survival of DBA/2 mice with transplanted 11210 leukemia,
having statistically significant difference from the saline group (P<0.05).

0 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 0.5n2/kg. 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 36.0410.2*°
CMS003 0.5ng/kg 20 61.6£26.9%
CMS003 Sug/kg 20 37.2+15.9%
CMS003 50ug/ke 20 38.7+13.5+°
CMS003 500ug/ke 20 35.9+13.0%°
CMS008 0.5pg/ke 19 42.7218.4%°
CMS008 Spgks 20 38.9412.0%5

JLUNPIO94-NSPECQIWPCT-SPEC
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Cycl o- phos20ng/ kg1916. 57. 2* Phar ni de 0. 5n12024.08.2 Saline as conpared with
saline, P<0.05. as conpared with IFN-y, P<0.05. 5 & as conpared with IL-2,
P<0.05_ $ as conpared with cycl ophospham de, P<0.05 CVMS003 a ,5338/ %{ﬁj/ day,
CMB014 at 0.5 ig/kgfday, CMS024 at O.5p.g/kg/day, 5ig/kg/ dai,z 3

509/ kg/ day, and CMS034 at 50p. g/ kg/day were found to be able 10 to increase
the NK cel WOMPWEBxic activity in the testing ani mal nodBET/CERENISHG
statistically significant difference fromthe saline group (P<0.05). 49 12

JAN 26 WD oslmmmm_hlmm_ﬁ_mmeﬁnnwvi val
of DBA/2 mice w CM300&nspl ant ed0L@Rd0 | eukerba (Met¥dd:!6y*Table |V.6. The
effect of peptid he survival index of testing i .5

G oupDoseNSur vi vgf\’fgbpgysSurvi valOieittex (% 0190. %@:%ﬁk’éﬁ%l. 15. 8*26. 8
CVB0350. 5p, g/ kg282850345. 4* 76. 1 5ldl - A3Xx 1051 U/ kq3032. 043,947 §2+3

f FN- y3x1051 U/ kgzgla 6%. 2 Cycl oBh%@Ong/ kg2024. 05. 3*44. 2 pham de

Sal i ne0. 5nl 2116. 6315 conpari sggkg sal i ne gr2dup, P<0.08%4.6M5019 at

0. 5pg/ kg/ day and CMS035 at 0.5p. gl kg/ day were found to be ;able to prolong
the survival of BBERPIOni ce wit RO késpl ant ed 2P1210 138dRéfia, havi ng
statistically siggtdigant .diff nge fromthessalin [ «5( P<0.05). 10 7.
the effect of pegmg(%gon t he hg%g@% i nmuni t?oof @?8%?29'21 ce with

transpl anted Bl6Ccwsoanona ( Met hogefgl) Tabl e20V. 7. Baexeifect of peptide on
t he henolysis index of C57BL16 mce with transplanted B16 nel anoma

Gr oupDoseNHenol y§MSOilhdex CVB06AQueBtE g/ kg. 2032, 016. 3E¥BOD459j kg2041 . 31 7. 7*$

CMS00150pg/ kg194 9*$ CMB0Q1500p. g/ kg2036,010. 2*
CMB0030. 5} 1g/ kgzg%’%.%é%. 9*$ cwgé@?g’gﬁkgzoy_ e 9% $ 433129 9%

CMS019 0.5pe/ke 20 42.0+12.0%°
CMS019 Sug/ke 20 35.4+15.1%
CMS019 50ug/kg 20 28.3+7.6*
CMS024 © 0.Spg/ke 20 43.0£10.7+F
CMS024 Spg/kg 20 42.2411.8*
CMS024 S0ug/ke 20 27.89 1%
CMS024 500pg/ke 18 30.110.0*
CMS034 0.5pg/ke 18 50.8+18.4+°
CMS034 Spelkg 19 43.0£11.7%*
CMS034 50ug/ke 20 30.2+10.9*
CMS035 Spgike 20 38.9421.2+°
CMS035 50pg/ke 20 44.7£22.7%
CMS035 500uglke . 19 40.5+25.8*
thil-2 3x10°TU/kg 19 49.3424.7%
rmIFN-y 3x10°1U/kg 19 60.5+17.4%
Cyclo-phos 20me/kg 19 20.7x19.1
phamide

Saline 0.5ml 20 19.049.1

*: comparing to saline, P<0.05

~: comparing to mlFN-y, P<0.05

& : comparing to rhIL-2, P<0.05 _
$: comparing to cyclophosphamide, P<0.05
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CMB00350[ Lg/ kg2038. 713. 5*$ CMS003500p. g/ kg2035. 913. 0* $

CMVB0080. 59/ kg1942. 718. 4 CVBS0085p. g/ kg2038.912. 0*$ 50 JL UI) Pl 094-14

SPECI PCT- SPEC 1 2 JAN 2006 WO 03/ 006492PCT/ GB02/ 03203 JAN 2008
CVB00850pg/ kg2037. 116. 7* Cl VI SC08500p, g/ kg2050. 117. 8*s

CVB0100. 5pYPRyYW8Y2 910. 5*s CMB0105 pi g2051. 014. 6*$ CVBOLOGURBI2NGA39. 67. 7+ $
CMBOL10500p. g/ kg2050. 1: 16. 7*$ CVB0110. 5pg/ kg2032. 014. 7*

CMBOL1500pg/ kg2034, 419, 4* CNVBQ16 kg2043. 329. 9* 0 5

pg/ kg2042. OL2. o*g @@%B&ggb@%ﬁﬂ%s@%‘évégbi‘g%blg%gg%%?w%% CVB
0240. 5pg/ kg2043MoeH NS EfEeah 53g20vere Sorpdde be eilsoo A80Rcy e oralgo. 1+ VB
024500p, g/ kg183@OnsEolireienBn 3BmobEE/ k¥ sy, GrBLA piensisinimlaidiBioll. 7+ $
CVB03450p. g/ koo gt desagvsassiBYyYk grOBRIN %1, badnonBOgEshy giskyZed4. 722. 7*$
CMS035500p.5y/ kiffgage3nsm G salhklera@dPE08F kg1949. 3-L24. 7* rrnl FN-y3 X

1051 U kg1960. 517. 4* Cyclo-phos20ng/ kg1920. 719. 1 pham de O Srnl 2019. 09. 1
Saline *: corn aring to saline, P<0.05 A : conparing to rmFNy, P<0.05 & :
conparing to ril L- ZTheR&ect®% pptidecontpasimiyat of oyollaphBsp hetrmes cBl40in05 5. 1
JLUI'| Pl 094. 11SPECIRBI-/SREE (M2halAN2)2006 WD 03/ 006432 PCT/ GB02/ 03203

Postmortum examination of animals after the ending of test substance treatment
10 did not show any sign of existance of B16 metastatic foci in the lung of mice .
treated with CMS008 at 0.5ng/kg/day, Sug/kg/day, and 50ng/keg/day, and CMS016

at Spg/kg/day and 500ug/kg/day.

‘Conclusion

15 , In compliance with the Preclinical New Drug Rescarch Guidelines issued
by Branch of Drug Administration, Department of Health, PR China in 1993, the
effects of peptide on mice with transplanted cancer cells was studied. It was
conchuded that

1. CMS010, CMS034, and CMS035 at suitable dosape could significantly
20 Inhibit the development of transplanted S,gg sarcorma in mice; '

2. CMS001 and CMS034 at suitable dosage could enhance the phagocytotic
immune activities of mice transplanted with ;g9 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 mcrease the WK cell cytotoxic activity of mice transplanted with
ascitic fluid type hiver 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. CMSOOI, CMS003, CMS008, CMS010, CMS011, CMS016, CMS019,
CMS024, CMS034, and CMS035 at suitable dosage could enhance the
humoral immune response of mice transplanted with B16 melanoma.

40  Discussion
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CMsOO, CMs003, CMsQ08, CwvsO O CvsO 1, Cwvs016, CMS019, CMs024, Cvs(34, and
CVB035 were found to be able to enhance the hunoral response (increase in
henol ysis i ndex) of C57BL/6 mice with transplanted B16 mdlZandMa 2885 dosages
as shown on Table IV 7, having statistically significant 5 difference from
the sali né/V@ﬁ&%49(2P<0.05). 8. The effect of peptide on tPel/&€aempual of

i nocul ated B16 nel anona cells in C57BL/6 mce (Method 6.2) Postnortum
exam nation of animals after the ending of test substance treatnment 10 did
not show any sign @MgXilstAi8e03ofCBI0HeCMSOHT, | CMSOtI, CHSOhe CMIS§16f nice
treated with CNBEDD, &M D25, QUISHIHAMSEE, GMSPBE ayey bane:iBlsiaghk gércbanils and
CMS016 at 5p.oginkghdayncanehab@fmeg! kgl llawyan. Cdne | exainple, 1BVBO0IC o@plSicance wit h
the Preclini catMvbeos, DMgpiReseaah, Quisded,i Crasoic $nesh1oprMBm@acOMS03RY ug

Adni ni str atsi OFCMQWaﬁﬁdrEMSOGS o8 Wked BRidchhfatht hnd@88y of bcergftiemt s of
peptide on m mmdsthmﬁpctmb@@ om I a8 0YBBap bR inkdrfe@sth

concl uded thatlhcl g CVRE3 0ORL C%Bd@bt *@5%&%13@9&“ d

significantly 1\% L Q8 ]tlor% &_omaln
mce; 2. C’stoéméh@ %kgdeé\%d@é m3 b%% £o RfD%Q;O D‘ﬁ% mahof?bng Eiﬁ gocytotic
I mune act,l,vi I' 1'[1 CO % apo Wl O?QBI' B.CE’:uth ements as a; CIVBO:L:L
Cvs024, an abire £ (?ufrclln n& ?Che VYA 8F i ce
transpl ant ed Coé{'és&fcfr Cénfrermaaa?t%g li ver cancer 25 H22; 4. CMSO O

Cvs019, CvsQ24, CIV8034 and CVS03S at suitabl e dosage could enhance T

| ynphocyt e tr aask oy ekl o ERetieaot canspl anted with ascitic fluid type
liver cancer .uzz_s_ﬁzem_mm ui table

dosage 30 could increaS®3ddeNK cell cyjotoxic acSEQIIDW®f mce
transplanted with ascitgMsoaswui d type liyver cancer H2Z; 6. CVS019 and CMS035
at suitabl e dosage coul Gms@iong the suryvival of mceytransplanted with
L1210 | eukem™a; 7.7 CNVBOQg gk CVMBOT6 at sui tabl € dosage could inhibit the
devel opnent of —35 tran iﬁf}"ltoeu' B—16 Tmetanmome T mi CE4 87— CVBO01, CWvB003,
CVMS008, CMVBOLO—EMSOHT; 5;1316, EVMBO-9,—EVBE24; uvougor and—CMB035- at
sui tabl e dos i
t ranspl ant ed -w ; ! sston—52-1-2 JAN-2006 WD 03/ 006492
PCT/ GB02/ 03203 MEN®3,  covBoos , CMVS0186,
CMBOO9, CMBCR4,  CMS03EMSEIR034 CMBOR5 mayhe usef bl as-a part  or on its
own, in cancer_managene®MP@4human. For exanple, _CVBOD .  CVB003, CVSOC8,
CVs010, CvVsQO , CMVS014MS@WE016, CVBOL9, CVBR4, 21VMB032,

CMS034 24

CMS035 . : 25
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1. Principles of Pre-clinical Research of New Drugs, People’s Republic of
China. 1993, 7:137-143

2. Principles of Pre-clinical Research of New Drugs, People’s Republic of
China. 1993, 7:128-129 :

20 3. Yuanpel Zhang, Huaide Su. Pharmacological expeniment (second edition).
People’s Health Publishing House. 1998, 137-138
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expenment. People’s Health Publishang House. 1991, 1221-1234
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7. Yaoqin Yang, Huchuan Yang, Huihong Tao, et al. The synergic effect of
Tween-80 on the antitumor of hyperthermia—Expenmental studies of
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5 Cwvs034, and CMS035 may be used to increase the imunity of cancer
patients. Cvs08, CvsA O - CvsOl6, CMs034, and CWVS035 naybe used to
interfer with the growmh of cancer cells in patients.

CMBOL9, CMM S024,  CMB032, and CMS035 may be used to pr oq%gmﬂﬁg&%ofle
expect ancyvo¥/®etteer patients. The peptides may be usedP@¥GCHBREIWHN, in
conbi nations of two or nore 10 peptides, or in conbination with ot her
pharmaceuti cals or food supplenents as a total course for cancer

managenent . Tabl e Iwuge Pegtandes. Efdeqt Rescafahr o€afceeni@vs awdddSEDIMD No.
CMSOO | Cvs00327 CNBSOR3S4ENS0A04 CVvBA |30 Cvs0O147 CMS0169 CVBOMO11 CMsS02416

of New D 53’50 iﬁp%ﬁ%ﬁé‘ﬁ?w%@mﬁp th 81""19%?%#%% *’an%%ﬁisﬁ?“’“

Pre-clini c% Researt %ﬁ e%émm@i&? Sup% ??

7:128- 129 203, Vuan i P E “Filar HE° Rl Ko Do AP ERE s econd
edition). 4.People Heal t h Publishing House. 1998, 137-13 8 Shuyun Xu,

Rulian Bian, X.u Chgha Wehhlodabddegy atdiphactmenlagitahod. @¥@eds MEedith PeOpI e's
Heal t h Publ i shi ng Iﬂqgﬁgmglﬁ&;se k28 1agh2i34 Principles of Pre-clinical Research
of New Drugs, People's Republic_of 25China. 1993, 7:140 6.Jinsheng He,-

Rui zhu Li, Tindyi Z9ehfe e By GAndarPhrswgeleesmnfetrmathvagy. Hesni ng Nk

cel | activity. Chi W@dlwwr@@mﬁlﬁ&ﬁou¥9§@0 66(6) : 356 358 Yaoqi n Yang,

Huchuan Yang, jHui haagntagh. gt fﬁﬂaldeﬂ?xepﬁé/rﬂn%&gbgica@fe&g&ﬁn SEWERN=afthnon the
antitunmor of hyper %ﬁ@%%gﬁ ?ﬁBlEﬁBE%u?& lilgbge§310 31006492 2 JAN

2006 PCT/ GB02/ 0320 use rre anoma ncer Résearch on Prevention and
Treatnment. 1999, 26(4): 8-12 8. Jian Fu, ,lie Zheng, Wi gang Fang, et al.

~Interl eukin- 12vgener B RSt PEN PRE Bdﬁ?\ﬁ%‘fd}ﬁe B16 nel anoma cel |l s suppresses

‘tunorigenicity and aecreases
I5

Healthy rats were feeded with high nutrition diet for 5 weeks, with or

without sumultaneous peptide treatment (intramuscular 300pg/kg/day). Rats on an

" ordinary diet with saline injection were used as negative control. After 5 weeks of

treatment, injection was stopped and the same diet was maintained for another

20  three weeks. Body weight data was collected at once per week interval.

Behaviour of the rats was also observed. Rats receiving peptide CMS015 were

found to have statistically signficant lower body weight increase compared with

contro! during the course of peptide treatment. This trend of decreased body

weight gradually reduced after ceasing the CMSO015 treatment. It is concluded that

25  CMSO15 at suitable dosage level can reversibly control obesity development
induced by over-feeding.

Materials

Sprague-Dawley (SD) rats, weighing 145%£10g, were supplied by the

Center of Expenimental 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 !,

33  Methods

Healthy rats were randomized into the expeniment, 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 300upg/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 S
weeks treatment, injection was stopped and the same diet was maintained for
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In comparison with positive control group: ~ p<0.03

At the dose of 300 pg/kg/day, CMS015 was found to be able to limit the
weight gain of obesity rats induced by over-feeding, having statistically significant
difference from the control group (p<0.05). The difference of the treatment and
control groups increased with the length of treatment. Upon termination of peptide
CMSO15 treatment in the treatment group, the difference of the treatment and
control groups gradually reduced and became statistically insignificant after three
weeks, showing that the effect of the peptide on SD rat body weight is reversible.

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

Discussion
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The data were presented as nean standard deviation- Paired t test or

5si ngl e-factor ANOVA was used for inter and intra group conpari son-
Statistical si-i f cance c,ut-off was at P<n.05. Results 11Q1J&Nf28f of
peptide o 93? olgquy wei ght of SD rat Table V.1 Effect Ofw&ﬁt' de on the body

wei ght of Positive Control G oup (g)CMsS015 Treat te (g) Male
n=5Femal e n=5Mal e n=5Fenmal e n=5 Pre-treatnent145.6 13.6133.6 4 6145. 6
8.5129.2 3.3 Week 1194 4+14 5&164 17183 8 JE: %157 8 81 . ?5112%139' 6
13.4188.0 16. 422 ék"‘% éﬂg‘g g an ©

8. 2239. 016. 01 iﬁn‘%“% Sﬁ?ég*?‘“% ?V?"zfﬁ petids may guliy A 13, 5
Week 5299. 421. “ﬁ% <gqige! 6’@“’%{17 76 pPiYER MRy %“3§5 AWBAN{ &“’fisa. 3299. 4

21.2235.6 _1631\R¥BIOT 73079 poplides, eppigqoom 11‘%10213’1* gthep hagmgorubicals gr gaodpg ek
8374. 4 37 52258pmemants syafptalcounts fgpepsity manegsmentn conpari son with positive
control group: ° p<0.05 At the dose of 300 p.g/kg/day, CMSAO S was found to
be able to limt the 15 weight gain- of obesity rats induced by over-feeding,
havi ng statistical Iy thei gjpicni eatit adminisiabien by iIfRaMsEHY BTN 2Yicsiap

(p<0. 05). The b ffiedesncet eicludadhe pesaiblregifccharpiesscdribe piptige dasisninipicradased with
the | ength of viz etitmulitrnativpaonutter ithe geptoles ofaypepedmieisteGvs0i2 Snlraveatusent i n

t he treat dnt igediop, intrheuginfat eyenos, iofrapehonta eteremt sidndanawonina@kiogr oups
gradual |y reduaédutandnies anplasthiadn, stithoa Mlithoktrdeligay factldatingadfeb e stdir @e 20
weeks, show ngipbfuaie, bitaigtdlert polectibe cipe Itk eptale by siad bbadlyinberghi i s
reversi bl e. Duhi fgnt dforihaleeniQauts Bkofableh @agxpe fisiedion, bdlutvast@hs aeved t hat
the appetite g faat Withduy mliRhtiondro PEwatlessatsml, SR ARE Wit idastrd SCUSSi on
55 1 2 JANSZOQ%teM‘Q&&é&%495}*h5g€t@0@s€93’3}@&r|He hsp1ie@Ng | dgemmh Nt top favs015 at

' sui tabl e dosagg,i &l 1i€@Binkhlt! ke, o AHRULLARTENmAht PRESIMI raeﬂﬂlgtﬁ@,

over - f eedi ng- d mmg' lm)ﬁfgg&dér ilg)somé asUS bR foceg&erd Ol -ARiesi ty-.

The pept ' des 0Ok Liksip MY inkd) i leﬂzagé QB% a EWReOthnt
pepti des, CQ r% fﬁy lnogn\{\f‘sf n otr St ‘E% tC\%Hﬁqi ﬁ}tis p(?ld qu%gncegnio

SUppl emsn e%erate a resu 1) c’p € mo ecu ake use l}; €4 tht 3 %t dﬁ aS
J,Z 0es not

d g pid
ZX(r:nI EHZ ':ﬁel 8§ SSC?AB? emet?‘fsé?ﬁoﬁv‘gﬁlég’é ggoutt H&“}S‘%ﬁ??a efésﬁlalﬁ%ﬁ?ps}‘t 8red vi a ot her

alternative routes. The peptides may be adm nistered via intravenous 10

i njection, intaREUSCRYpAke Enf@gw ﬂ,lﬂobegl@zt raperl toneal injection, subcutaneous
injection, and subcufaneoqus inplantation with or

\M.u:.o.u.t_d.e.L.uLe.u.
facilitating device sucBMikscodki posone, spustain rel 88@dD@¥mot ection etc. The
peptide rmay al so be admgwmsSoered in 8

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

amino or carboxyl termini of the aboye disclosed peptides as another method of

30  practising the present invention. For example, one or two amino acids may be
added to the disclosed peptide without affecting its biological function. It may also

be possible to add three or four amino acids and still maintain the fanction of the
peptides. These are all referred to as variants of the same peptide. Alternatively,

one or two amino acids may be deleted from the peptide without affecting its

35  biological activity. It may further be possible for three or four amino acids to be
deleted without affecting the biclogical 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 amother without reducing
biological activity. As a further example, linker/spacer may be inserted into the
peptide to form vanants, but the vanants still retaining its active moiety as the
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any formof oral admnistration |ike tablet, capsule, suspension, solution
etc, in the wusual formwthout nodification or in slow release form or
with or without gastro 15 enteric protection. The peptide may further be
applied in any formof topic application |ike ointment, creéaAN d8fetc with
or w thout nsdennal facilitating device, or as inhal ant of ngder

di ssol ved, w8r03/ $H% posome protected form The peptide nB§yVGP&Y3

i nterpret ed intoits genetl c sequence and cloned into an expressi on system
on its own orlnc tlonvvl ti de, seque o) neratea
resul ting pept Pd g ‘Té‘STdo T)rg ‘?ﬁ’ E?lc\%f]’?g ‘f;ﬁj if Of e as
described in tﬁ‘? 1 F QEPUQ\? ?‘Fﬁl?ﬁ”e\ﬁs SubeHhr iPFind ?eer)’ dgy ! ? % ng
pepti de. Tabl e? fb P gby EFTB%HE\FE'”‘F%‘?G IRETARY 11888 f%a %

Ref er ences SEQWFt tigrept bagkhonepprusHiry0r Riggit FQ:]@ISFPF@WE?P & gFThﬁT cal
research of 3 ne®amAlgyalthough gz aming acidiierer Strywinedvans iof PRRIfCHESPBESIT e to add
addi ti onal ani ARicatisgmere fore paphileio Wil emr boxipre rérthe Bt 2¢iHe Tabbye

di scl osed pept bfesrcasubiotitbwithshehBefont o809 praciniilsr hipladis! petadiesst Thavent i on.
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one side gr OUp %/ n?t{;rle ye?erab org %;;getraby %n ﬁﬂucﬁmor rg%r% form

further ex I § n'ht)f _
variants, but var |"°‘z§1nlf1 e feﬁ r et argerd; i) fﬁ ﬁg E 56 1 2
JAN 2006 WO o%’/“L P QBE"PP 05 55 620 oy ‘F‘ & PYE © 64} 88 5t ydy
These are al so™E¢0nS PEBFEERNIACECE ¥ nud Onﬁ %I' Qons hgj amgy; E%Fec"aﬁ’i—%{f”i)gue as
used herein, iRENERY $5&5i0ed8e°¥hat have am no acid nol ecul es which ninic
the structure of theenaturahe aBbvROdatifidd Sefiidedin PhahR@eutWal Forthutitbher ent
backbone sty uckby 8e oBipiddaisNRs@Slk drestdlst irdUtin@holodicaB dfsbidbRedr Sis@xanpl e,
al though the apviiy acbathrpesect! O ifMNhRES!ZiBtket N8 RRPLIHEs Aheornnd heir L
optical i SOmerigdftRhiMmdABRdadRviM t1h-0RemAhfRN BaPlcohtih &H BOi@GkdS I n the
t ~++aat. . pept:des"imxed with other active or inactive constituents, inclading other peptides.

E.g. two to several (e.g. 3-5) of the listed peptides may be added to the same

30  formulation with or without other ingredients. Alternatively, one of the listed

peptides may be used to prepare the formulation together with peptides not listed

here. They can be administered in the form of intravenous, inframuscular,

intracutaneous, subeutaneous or intradermal. The mode of administration may also

be intra-arterial injection that leads directly to the organ of problem.. Other 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 camers known in the art (for transdermal such as

liposome).

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

45  coated tablets and capsules. The appropriate carrier may be selected based on the
mode of administration of the pharmaceutical composition.
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~ anal ogues or chem cal derivatives of the peptide.. 10 As u

—

" t "UVit t YIL] ":c The Jequed4AVe JUVILALL1l 4U YYl + 111 + LLt o
D-110- MA AAI Cky sSAaY.. s AVY>14al a'..kl . A 11 term"functional
derivative" as used in the claims is neant to include frpgng:‘ggqsgﬁ%vari ants,

| sed herein, the
term " hybrw6 opestd2de” is used to refer to peptides that PCUGBNM2ddi tional
peptides inserted into the original biologically active peptides having
SEQ ID no. 1-30 or their functional_ derivatives, but still retain
substantial l'y si mi | ‘&he eeptiles gy bpEnastaed Ba Airayeions quecuPRAPGBuUT At er
peptides that inieshemi mirapeiioeseh ipleeiona riuhsHtansow it cgvguane esubAHncoys
recogni zed by un@aatiamor eltE5pentidk amgptale be adouidstenedt inc agefprmapiacgi gnal for
secretion of tmbningbeiich pkotalel, Fapsdet spemsione selotioroetet lie tpehsual Tiren
secretion nhy béheutdhodfitatioecret isty rdease e, ectwith bhwahgh gastesemtor y
vesi cl es " Subst@ndkctiad.| Thppegideapiy fiether ef gipdicd i peplondad topiatpplicatiat | east
10%V w in  puriityeintiBa® el eepht widowignenandempr Rteiabk vie40% amd nuch
nore preferabl ¥eptid® ROYaRBGbe! Rlerproke Rloefie ety Jdcqiaes hhanbnl@%ipuie. I n the
nost pref er r edegRodh ¥Atm, &hRs HWA bl ¥ EombiitBs withhARer3RtdcTRgughstant i al |y
pure peptig¢ Cah-R& a HSBEnL &;ﬁfd}@(%l&umrﬂm% bERE _a%tﬂgtyrlﬂlttﬁé pep@fahs

formul ations t %ri ymlpfﬁ-s&g e m xtures as described bel ow. "The use of
t he above-identitied peptites in pharmaceutical formulations 25 may be

enpl oyed as possi bl'ehe desgt efepachf mpptidgrmayobodieal (@8 sor derwdprvdgigedse havi ng
secondary ef f eptefeomd idnsrunil Ong elimg Eakeemd arore pedrdhilphisg otmapyr keffot hre

condi ti ons neninjwetiedmaboyEadmihieirdtipnnHbatvegis: afeyineotisatan ene 1o a¢ tenti fi ed
pepti des nixedps khbodnercighCl dive @fe bnadkd Ve tie0 pSitidesl edySopet i€ itdiglg ot her
peptides. E. Grecépiltst @haSevar ahdf®@. @ cdscade Off Wbamdli phedolpapili daposmy be
added to the safBnad/clQAdlRlhgd o thd) pestided LROULst O RETinitREF g6 ERiRIe

fN ter |na§ ivel %/ ca@%e%ffréabﬁod. i ﬁar_%g ordSRbtLaR dﬁgﬁnpﬁla}'@@(ﬂné omgﬁaqgw pkhe

ornmul ation r i Voo £

admi ni st ergd ?ﬁ{?ﬁg@?ﬁ%ﬁﬁ %?F?Dl}%t%rgd\zgr%&sé ;ﬁ%fr gﬁ’E?Eﬁ‘f%gm \?’%?{raécgfé%neous,
subcut aneous or “intfa erynlé’lg. he Pode of administration may al so be

i ntra-arterial VL.nj eG¢reGihctapatnd Blateddi Teetdopt t o t he organ of problem . O her
nodes 35 of adm nistration are transdernal, .inhalation as..powder .aqr spray,
and ot her for .ofs(t}:dléal tlharé? .zfﬁ%\%r?%e ‘(Jalscrlc’ég_ﬂied PE E[Iee Sregl.le“ﬁﬁj 1S r?ﬂfegociyon may at
so be orally {Tg?f‘?é]%“,ncaa’ﬂme F %@P?‘Cﬁ aglg? |Z§B%°r$ﬁoﬁeéﬁﬁe @e self 1'6°Pr event
gastric digest{dh BFYtHWeSPEntFde IR ERY BiaPPYit A E.’%ii 19 A POPREE: ¥ riers
known in tfe apPrgdrigle ?’gea EGREPTRFCIE L e ST PO 6 RE IS o 2depais s e eut i cal
fornul ati on mal{PSARPRARHRYIGITR RS SRITSIT 2P pIa PRSI iR HIE humep FEl sTheeyx anpl es
of suitable caFFPePETACELIE hySHrhefr N{Udatibices CPrRsrinaetercaleFySaccept ed
carrier known 8! ¢RdEasekiqriesae haraph apclides admavssorgtadudas (Mimngr M- gf ot
linmited to, phiisiiGPDgilenl @asarkes 86| ToriBnlNNoAtvestorsdMilla) A% ef #c(188%hg oi |
and wat er I xt MethedpEnpma) Ry 6l d8%kand!Igitys (Gridmat . o whée93) Hagent s,
fillers, 45 coaeedlfteaBl64-22h8)- capsul es. The appropriate carrier may be

sel ected based on th@. RAGs ¥ RIS LS UeUxple&oPRRATBGRYELE He

CONPOSI L1 0N, gegired peptide that can be transferred into an orgamism which can replicate in the
host organism to which 1t 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 orgamsm 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
organistn 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 limted to, Lactobacillus species,
such as L. acidophilus, L. amylovorus, L. casel, L. crispatus, L. gallinarum, L.
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57 1 2 JAN 2005 WD 03/ 006492 PCT/ GB02/ 03203 The pepti des nmay be adm ni stered
via intravenous injection, intranuscular injection, intr @e%( O?@ﬁl

i njection, subcutaneous - injection, and subcut aneous ng ‘alt The
pepti de may al so be adm nistered in any form of oral adm nistration |ike
tabl et, cspswloe¢s9suspensi on, solution etc, in the usual HQ@YGRB/0§G08 hout

nodi fication,or in slowrelease form or with or without gastro-enteric
protection- The peptide may further be applied in any formof topic
application |gdeerpilntnbnbpiici.eparpcayel letdantiotuim, dr. rekteholt rharemsdermal
facilitating dakérgeRifiddtecpepisgeciemayucl SB. heolenteatipBezethalayt 8. biigugenet i c
seguence and ch.aned, Bninfinal) B.xpiseBsloapunsysotben; Ghtardcecomizeonlis or £0onbi nati on
with ot her P{flbldﬁ SSSMEIESBacil  IARingeN Btk a shigdid| bt NGagkpt | deewspl ecul e
to make - use of dcheided koth tPropibnbhReROR ietl@ordsichid @8 Ghldaatbniybest dbrsidi@port . The

dose of each Qg%b&grwep&um}gu | O per kg body WEI ght. A preferred dose
is | Ong - 10ny per nore preferably 1.tg, - n&v per kg for an

i nj ecti on node of o 3‘%‘? SPGUSACES HidRieperde tf“ﬁ@eléﬁ%ef TSR TIEENOBe as | ow
as Ing 15 per dugmiseHy swehegived osipradaceshly eirempeesomclimedubepidémitedhip oper at e
t hrough recephorayetshatnsgription adu& Aatocprodende DA mdgenles, g sicefportehl
response. 10Al tigtoreapicsabry yecome f@rgenirenséfr inthéhpdgpirediegacans pusethods af
initiator for gnwhotreincease &oaliaf tor thaet ofoskill Eotheamt. olbd exmtsake, vettoes anount
may be Ing - |fuy pabNdaycpearor RYA bedyrs WBhgdxamplEDhe cpprefstnabbtyrsGhdybey - | g
per day per Kkhabaidsh pieinglbr aind ceveia eleZniD M Rk @EScABleYok thayhevebtofTg per
day. ‘VI. GCene el appliand dMyahasbnfsorhhi®at seRkctbRNeviidreriapyratased em: t he
di scover ed|spephidiessgguences is performed by designing a nucleic acid
. sequence that code _for one of these peptides. The nucleic acid nmay be.
- synt hesi zed chen céﬁhlewawéw%%%ﬁgow@%q eErmie qpewht arked ha HZ‘Sletq oned
into an expr es§idopnopdtigor pe ek phedstsen waerton. | Ihe nEpmelgniiysbered i nt o
t he human bodyegsatetie pfograisrofucenean deyiblsprimgteegpt exngitohvd prompsr-hisman cel | .
The term "gersemecmiedinnts; taspregeter terebn s¢lenttditeprorvide sedeegst teysli on
vectors. \Act queptidet dqxpresciam  Be addigoh, fibdesgredietht keprapyoni veclordmsy comprise
adeno- associ atagltkr viefjusicédMi@ ymanotll thet prodtctiof,l p88¢ntatibpnatl/@asscetioRest 89,
76-80), LNSX yeptidess If Mbihé empodimbntset mateic 410 893Joddg dMedphiod st &azyamht 217,
581-599) and liewdntivi fsipefaGbd iR to Mndcleietacidlsequeh@O%hiciddictana ectéitn 8,
2261-2268) . Odfetic pphite! Bsr dx@fnppe pid eletelddid eipdinBGhaistgtiex pf @8 gire¥antvect or s

encodi ng tise 16%116@5121?3@5@@1& Natedaan nhSicirasishesdich 4ifHaOpapfider gani sm whi ch
can replicate in the ost organls to which it is desired to adm ni ster the

peptide without sj §hiSPEMPOSENTEY r{RFsHPETsiR Yeders YORch AE HEAERdoP t he host
organi sm For @ f'epepttlﬁ%s %fxtﬁlieééeé?rﬁh“vc\‘}%‘?ﬂ BRY PREYPIBEIN SRErseY Rl 2fent o an

or gani sm whi crdpriech&ir esarerdRfe e Pepida pethh HsEsentgRYAHPS i # B2HFFAE PFACS
desired to adif¥igkesun the vpeyalieyetlonof svrmaiised ardirrobotilhes spipeeds on

vect or pr dducdicte sdis r enpdgst af gl expaespiae verteralcabe fagngal US dietsalsi sm whi ch
does not have M. ¢ghld0.B8ntto deases, rasAtMp. af/2B8Tls lonBelhiel, hemkdthyelyf These40 host
organi smto whlocimaheapgdptiboesxpestly perrdrtthby refemdcs Fotheexammslies. {the

expr essi on veotibibe eppudhiag thahendegireseidn pepoi deichiacilbgesthe exprssmicdnR vect or
whi ch . peptide of the present invention in an®orgamism which is not detrimental to the

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, Saccharomyces boulardii, which can colonize the human gut and is
used to treat certain forms of diarrhea. Yeast expression vectors can be used that
constitutively express heterologous proteins and peptides, are highly stable, thus
are well fransmitted 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 1s hereby expressiy incorporated by
reference in its entirety.
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produces the desired peptide in an organi smsuch as lactic acid bacteria, E.
coli, or yeast. In one enbodi nent, the expression vector produces the
desired peptide in a mcrobe normally found in the rrar‘r‘r’rql'[aﬂ%g\gqﬂgg)r a

m crobe tolerated by the 45 mammual i an di gestive tract. Sonme of the m crobial
speci es i WAVWRIRhe desired peptide can be expressed i PEVGBE/O3MIt are not
limted to, Lactobacillus species, such as L. acidophilus, L. arnylovorus,
L. casei, L. crispatus, L. gallinarurn, L. 58 12 JAN 25643 W) 031006492
PCT/ GB02/ 03203 gasS&FcxpiEsst Ho‘fFﬁ%OcSﬁﬁq??dlE.g_L&t?@H?aﬁ%fé&f the presspbmy e fnay
reuteri, L. rivsriakedused do thy pepaismpnsvhishdcs dricidadsigenprass theRpids R

adol escenti s, Ugoughieakiliguss kow i el aftn Thesp techpigyes, inguds traditigel methals | act i s,
B. long-urn orofdtengearing Bacterpyseduy Jtasgaiciobesyihrpygh thefuge pfipfemically

Spor ol act oBacickmgsteinbidtenas ;ceBaclpdttopodtign tri lithismo pceBde i trangfgrmesdioa udor 5
Escheri chi a cokist), Riropainpte, absveBtaeneagni advareed ém twi tchisformaionSHdehtzraln| - ~Ces
corevi si ae orpSaschatldmyces theul @pcidureluclnedomeamhithbdfeeignbesxtrhafonencode

t he pepti des akctbiieafer B@tliced NeNtladdia, acid tatkaal dnyway et beskzddiratt r oduced
by ot her meanssanighdidangidputhen@binbd MstReed By [lebees QY EMER 953888 ithat i on of
MRNA t o prigduGscidsivd sobacl BSincéhEratdaCRiBIar B esferbcd H @s &Pl SiPHE vect or s
for gene transfefqubdd QqhfiRed 8Nl HRAnIBHANS Thio WicFBIN QAR om AR &

eng6neering fam ) LAk t.0 L HR8RMsoskl DAl dkerhddfs art. The ‘expression vectors
may be DNA vectors or RNA vectors. For exanple, the expression vectors may

be based on pl asnildisogengliqelly egginedrid madrehre prngunimh gheesPresien gactyieetior s may
be vectors wihghbe epbdutdtde idx ttha-alightnienro sl Yagimgy tiaeldaorts. Whiaghevyent egr at e
into the 185 chstemedsompundtierapypriessinermbediments, themriprmes axpEsong ter

. operably |inkedptidesaf thegiresent mneeitidn ercciogésigg ia ap @ptivdefooh of, pectfprablyeint
“invention. Theivprionot é&f theaguthBesa micegtdaaisab|peodato pait @eptidesclaleas: wami nduci bl e
pronoter, or daneahshinfedtby\kecBiTol By lysikf tigaiRreadin@dtierwisB @rgaemnot er may
be sel ected tahpp@viieetorhe@sit! @lerkigy gl Rbtid& pprptd dRiraXRAGISIIRB: ujdA

addi tion, 7of deskdseergatib@. @XPihes&hians Yebtid¥BYreGRERNE & thehb&Mt gRAUENCesS

to pronote thenRLAMMELbARE oPhESENAT fdskNRs ANSLOLr BEGHEN dRued, peptides. In
sone enbodi nents a nucleic acid encoding a peptide of the present invention

i s operably |inked4ngthar mgrodi the trgateeguisrioe UthplchpiPmet fs2 Mr8ns &t et i on

of the pepti déehivsingdhangicdic rusteinhedi & srcaesdle ieheduinig ol gépmbelsicof t he

present 25 i nvdntsidnasray chpresspar absiyr ¢aniavaits ronvglemu sddeprcedbitdenendesdi ng a

si gnal pepfi deepttdss 6 requentrod? Ment &, [ M. H}ps delsietnd met gvgomhegHhar e

engi neer ed t o cnencadecd hdarpeigkd deschofmedos2zpmesporatipmasedesirdrred malfadneX.

expressi on veehdtHsang)ilc bl 986 pGemd diptr €07 T2 2aagr&S 820G 45theApepitivdly, 6fc t he

present i nvenpephle iseH chadt encapbuisipéct 88 liffohate aakédivegpdtdirecthonsml agut fl ora

of mammal s, sushhaisddsagibcabacl/Bbags specids tianectigfifiBaaiblitations shbtphichs Exanpl es

of such expr essdiaiedudol©fis itdpdded Ruteid biyreftlenfat ents  No. 6, 100, 388, to

Casas, and No- 5, 7%@ 571,. to.. Bellini r@zﬁge ti%el%" Thesg doturrents are
her eby expr essl%( i ARD b%?‘&taéltﬁl BIUFEFRPSAE ] et ahar s meRieed & s er4PY i |1 be

. appreci ated t & %EQ%O Qb rEEEEh oA Eh thah PR ek st pEPtidesr¥dsi on of a
peptide of t hdWisHeRd feryH\yahthegivli fPre s Janrenyrar RYFISIS eH seebsSment al t o

the 35 heal t h™&¥ Phasebde BfgdRN diese Peridcehadntbepeftivadvessbased v the

admi ni st ePed RASETBEtaPden system. ;

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
expenment. People’s Health Publishing House. 1991, 12211234

3. Principle of new drug research in pre-clinic issued by Mimistry of Health,
People’s Republic of China. 1993, 7:140
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In some enbodi ments, the expression vectors which are engineered to encode
the peptides of the present invention nay be expression veﬁtfgﬁﬁﬁegﬁg are
adapted for expressing the peptide of the present inventio

speci es t_@ 3%(;mell tolerated by the manimaliam gut |,

Succhar omy 28L& %evi si ae; or, 40 preferably, Saccharonfgggﬂmﬂgﬁﬁérdll,
whi ch can col oni ze the hunan gut and is wused to treat certaln fornms of

di arrhea. Yeas% (g ézgﬂ%tor]smé:ﬁ% Ii.l]ﬁesgmthat ucntmu;tﬂ %d%}/eéeXpress
BYRh

het er al ogous p iﬁr"{eﬂ&)‘E #&nﬁi conpri se

transmtted to p
codi ng sequence. fQ)ﬁn Waﬁg.gMaHerﬁeﬂédldieerfenﬁ&ﬁt ind@ed. Pdfbiple stJHbﬂthmiIian‘ng evel s of
45. reconbi nant p{@&@i]pgssaggagj on- ‘An exanpl e of such a yeast vector is
given in US Patent No- 391, 585, to .Jang et al. |ch|sh

expressly itco p&“&f‘@ %ﬂ/“e‘?’é*‘éﬁ’f &HEECH in |pfes°!é’ﬁ°i |‘Srslé‘1’ é\gmimi %fe

03/ 006492 PCT/ GBE2rI32 B3Pt A hiresKi%8n/Vétt or s encodi ng the pepti des of t he

present inventyoprfBpie BEndNtdr@duGeslch it rd-AMIOTGAY SWMNhis ehpkdid S

i ntended to expr eg§,tARepRARIJrd&ha. {9508GN211880NI ques” known i n the art.
These techni ques i ncl ude traditional nethods ~of transformng bacteria,

yeast, or othef- Fresiplyeal newrdsugyesedieh is @roflingh ewieshby WMmistyngfeHeatb,
bacterial &&lls, Pe‘bfé@;@B@p‘dﬁ@tqfﬁhil]@rlﬂ%tﬁﬂ@ﬁﬁla%et ate transf ormation (for

t f I t f
L2570l oS P B eSSBS AR [SSILIET

expression vect of € Far &1 Nt T o Mo acflc aC|d bacterla known to be
recal citrant t#). lstanki elinmbl grmsiolngy(shendetdiiod). diw®plebsHer!lbyPubdiehingt al .
(WD 95/35389), t heuscl092H,483%083a% of which is incorporated herein by
reference < its entirety.. The introduced sequences may be incorporated
into mcroblal chionobsomal DNA or rmay remain as extrachronosonmal DNA

el enents. Thi's genetically engi neereEXmuMPDEa cont ai ni ng the expression

vector can the% Ee mgcul agethm the. ment ar. _vag .altrachea
etc. to achieve AGH e apS S S o EHDOgE-HET 't he

organi sns expressing the peptides of t i nvention are |ngested in
an inactive form orfhepoRéeinght provided ab biveedeaiplary hivtiiddeo guliver pesites of

M cr oor gani(s methRIiQeintitn sod Hof@Plidsti@ad dbebe a8 DN ABYucheY Gl diodddHRB oby
secretion or bye bysides fsteiNg BB1610@5HRNE SPMBEsiRHNET WieaBec N SN bnd thE
peptides to t heNRORLuendh &S Bl NBto RARLPAES P QMIGRIdRiddald8RelRds 6F f ect
upon 20 the hoghef GfthRhy IinlhNeS (RIDAEIIEN She REPITIHCSRLGoRTVEERPt €d T O
the host at ther.ucRHSs:TEMRLARGRE gr&soteawctl&?ﬁ%ag&&mb\eaﬂt nasRisibe small
i ntestine. ESAnoéhlﬂ'ﬁﬁ Jrt Pﬂemtrc;dn@u& RN ulaz?ceg eraéb%‘é‘lﬁg s 1d ?%%gﬁﬁﬁoés a
means for delds\(‘%rll' a@&l aﬁ]@%?a!rlﬁér eﬁB&ﬁLtedoﬁfe?scﬁertE&ettQ?m ﬁﬁiﬂuﬁm' B 4if§, human
body. The nuclg{g,, S%s%ro‘?}?éi's (511 & tQ%ss‘Es‘P; E)ﬂ%&% g ofiucl eic
sequence that %@fo??éegeno §es Sucﬁ% ngl e by derle i <‘-i s
delivered in an envi ronrre cmde a sn t§P &f ormsomal
. ncorporati on as descr

sSuc h ecto 2
710- 722 and U %’%3“”9@6’ r@é‘f‘gF at sy eyt ne ’E‘Fd’é’ EE?E‘PS%S Vg
E[fa

encapsul ated i OPRPTPRREE 10(S'e‘ln éfbéﬁa e asd’éffl {me b
described in OYHRE APyl prajpepsp sud, Triaf’la‘&y ‘F%&’taly(?ﬁ PEARY

to a'nucleic acid encoding a peptlde o the presen mvenhon to express the peptide
in Lactobacilli. A nucleic acid encoding 2 signal peptide, such as peptides

35 comprising of 16 to 35 mostly hydrophobic amino acids thal 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.

_rp.

Eht s

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 37 ends of the sequence, so
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30 indicated above are incorporated herein by reference. The nucleic acid
sequences useful for the above-nentioned gene therapy and nethod of
treatment include sequences that code for these peptides apg %qngonal
derivatives thereof Any one of the nunerous nucleic acid sequ may be
used to cgge f§ﬁ9 hese peptides and their derivatives ba

S 35
degener at LEE ystem The follow ng references are m"&%?%%"?’&%zﬁ herei n by
reference in their enti rety 1. Principles of Pre-clinical Research of New

Dr P I b 134-,13 Rul i
o g%s « 50&1g l%l-?at eef |e c%n é:hidgﬁeﬁ%y 9(3:1]8? 8nént txog mth;n \31621\; &1§pl:‘%9rp %ﬁs Hea: ?E

Publ i shi ng HOJECW 18

pre-clinic is B r*?“g 1?‘{: aﬂ%%lr?aﬁ ‘Onslﬂ ‘(%1 ‘éec g s %ﬁ ﬂa 1993,
7:140 60 1 2 6° BRI TBEYY %9/% legstr a i zhu Li,
Ti ngyi Zong. gsfgqquyba@;?nw P@E?ﬁc"c”l BRdIREONa gy the 2glp IPH tcNW el e activity.
Chi na | munol dgglorxsnimaresstpogs, A tplgny Oggﬁmﬁ’\%e@)ba%}r&ﬁs\?ﬁ ed fop gl nedi cal
experi nent methgdes M@x%yﬁééﬁ@ﬂ’ﬁ@ﬂ dpeehi thePrepngs ef theggghesygd I8R5 6.
Princi pl e of frethedemert pegdaraohs ¢qnilpned.cl i nic i ssued by ‘M nistry of Health,

Peopl e"s Republ i ¢ gcf; o 1[%@3101}990?0rli(53t %%ra?lsfgﬁaéfﬁw' B %sp‘fé’f gﬂfssearch in
aciil

bre-clini gol Spyads by ML SeomEPPURTLC <flee P02 1093,

d nil
p h Cl “%p 3

Ui riorry ot HL e Shepé%}eﬂra g r&i il G, “En’am%@ Faie® 21 420 o
Yuanpei Zhang "“HE?BP& PRI PO YT éﬁof*ﬂ@ﬁtﬂ V{g&%hl& P Hg
Peopl ' s Heal BH PEANOPENFHY CLBERR s PUoHt “1 > grovidh ppdiugy of gfh eT_Ft‘m ni cal
phar nacol ogy BAYFsedh ETF"E rme é‘al PeoKbacieria i, andiserto preRselarafoog
1338-1339.1 5S%WES|OI" e B%F‘%P“ﬁfﬂ%‘éﬁftf?qjé%ct@ﬂ@r b ghltye RéthiccsnetFalingi neer ed
Lact obaci | | us epgigsesrd bactergpegrssing The destiefl awpids issepravind et a5 kepeaexenpl ary
met hod to del powien pegyedfde adminisigyed i hei Hipemtarpranad eghestradisa gesther bed
above. A DNA swmguélicdostraganemcodesciothe badteria dre alple pt iegbsatd. i S tedrednthe abl e A
above i s synt hesérmédulbyectmiedadatedeansanety of viays tdONAdsequepplemiest fonsert ed
i nto an ef2r esstedncasetiptionUisy thg hettaritiasedrdaboditd gukese dlophifjenetice odrgi neeri ng
fam liar to thriedsklpkedviny thhehaatketia, mheldedpresSintiniie Cicobact:dl with ed
contai ns a cobgtibd Ugéntg RIcBMRY 8blutibictdobrals, idispkRBNOBREI| |delayaagats i pl e 25
cloning site t@alsiohe ahdiieotct TIRNuRf of DN SOBUE RS Bpid sapRpasits icwhil to 3
orientation " agowel teard 8§ &ehshl e REKEE caeBe u&e!%atb 620 &iiSrdigaingt ance to
an anti bi 081 Co{hifu@idd difer £o@MMMRD (R’ QELIUEERIMBAch, R¥h GRIPHE SR AL HeT
sequences to @ﬁﬁés%ﬂ]g fle tﬂéﬁml&! o85G dsOfe gut of the host organism. A number of

different methods for incorporating specific strains of lactic acid bacteria info

foodstuffs such as yogurt, kimchee, cheese and butter are disclosed in US Patent

No. 6,036,952, to Oh, which is hereby incorporated by reference in its entirety.

30  Upon consuming the bactenia throngh one of any number of routes, the engineered
organisms can colonize the gut and allow the presentation and/or absorption of the
peptides of this invention via the mucosal layer of the gut.

EXAMPLE 2

35 Delivery of peptides through a senetically engineered forin 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 techmques
of genetic engincering, all techniques being known in the art. The expression
vector selected .comprises a shuttle vector, such as pTZ18R (Pharmacia,
Piscataway, NJ), capable of being propagated in both E. Coli and B. Subtilis and
containing an antibiotic resistance gene for selecting colonies of transformed

45  bacterta. 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

62



and/ or secretion of the peptides, such as signal peptide sequences. An
exanpl e of such a vector is provided by US Patent No. 5,592,908, to Pavia,
which is hereby 30 incorporated by reference in its entirety.. Briefly, this
patent discusses several known pronmoters that function i i}a‘d:t&@ﬁ&ci | | us
species, .as well as a nmethod for discovering novel pronoters in said

bact eri a,” WRAP'W*REhi ch may be operably linked to a nucl BfECE&H2®ncodi ng a
pepti de of the present |nvent| on to express the peptide in Lactobacilli. A

nucl eic acid encodln slgnal suc ept i des rlsing of 16
to 35 -most |y FGUPEHRBE gam%abiéﬁé&ifh%ﬁpﬂ  aSubr e T “??Iﬁa;ﬁ?t%E’é%‘H s
| actic descri ’H VRO SHPrenis”  hsiesdegcyp proteing digmy %: ¢lht é¥hosed

bet ween t he présABPErotaneh ¢ Mectornds Hisrlosedan /S heten iy 61268 1 % dBsiockhe
present i nventtpodiselogte phahich ieinediaoraid beien @tﬁeéerewe@mth@nttfﬁé gl pepti de
is in frafe wistteteild pbvkeites AV wxedas iy pepiedepeptthideingentione Wof eent

i nvention. 40 syrthedzhdt wgh regritthve coinng ssequsiimeotbér sdgeerpeptt decilitatee DNA
sequence syntdiesngzethabil Acihnpeh selusggudnodiar bdhak avitrskilhe thd ght AGer and

cl oni ng of saitchnsfBiYAationt iatot AeCax pplethisy, otlearieatand prdpagatemartfpheplas@it to ct i on
enzyne recognidrdaba Jlisaid stodRt the Pldsespntheh Ge an@sfofaem thid B, trhkiinubdd pl e
cloning sifpe afantBenMEE hRrsetRRd S vilthe of PRIs&hes td Al antiieticsitnthagaizad DNA at
the 5° and 3' gqgls of the sequence, so 61 1 2 JAN 2006 WD 03/ 006492

PCT/ GB02/ 03203 that the sequence can be cloned in proper orientation within
the vector: Both tH éptl%l%rtog\m%’ﬂdntfﬁ’é Wﬁft%éa%&eome adlygengeersd fith the
particul ar restbilEtE ganfiensinreschoigyenwpl knewiety. those wignshibin sk Fels with
the vector andsttdiokpakingeof zeegtidDNAT arndorpprantbel dsjectipmrditoSRE-PORE nto a
sui tabl e dir aianaxdéis Br Westbin blathes.5 transforned bacteria are plated on medi a

- cantaining the antigi, %lrgod;b fc&l )é%nee}[e%cg)a% erid f%&%‘h s ﬁt ”18%1 col ony
m

of transformed Q%ct RELAe | ]nlSt% 2 Qv‘ﬁr C%Pl rfh
preparation proce il‘ e correct

orientation i ¢4 ?ﬁ“ﬁf?’éﬂo aI“r’l?“% ex%‘F}egshsPSChtemeacr ?ie Ore? Caﬁ transfor med into a
bacterial host cell of a 10 Lactobd&XAMM.Bpecies, such as L. aci dophil us.
Transforrrgg cells arg sel ec etJc or. b V|rtuenof the 3 lect abI e mar ker found
within th B R 2%

vect or ‘i-""' c SIS 51 232 G“‘ i: --;. be verified
by performing a western bl ot per f or HPAEEReHE eI ectrophoresis of peptides
present in the gro®hh fdl&dlmgﬁsq;lfo@cﬂelaears aféthsrdaceplabyeabthbdjivailivés depadsf or med

col ony of bactogiinventdnas @moated ddseied thope ePADEAl REGRcd haberbestaet ur es of
the geneti cal loy u@ngipiesy 18ediaciee kdabole GUyhESz 4 byt demPRN ehadddythis

engi neer edsbagirex i 3q@%RE &5 ishlkd hes deSkpRSiRERIdE ik Se@hRV: UP gafdicat | east
a portion theaegéem@ ﬁﬁmkmmﬂe%eﬂgk{@o& B 18 LML AE N &SDA ecty@&wa@ed trachea
or other ar e%oﬁfgn&éaea hesty %&ﬁﬁh&f%d&t %t&*ﬁ %‘?es%ﬁt»%uo@ &drSprl

replicate. 184 yehdd rorPé} s%h% ULEs 1%?‘93 @atfoﬁeofftt vééﬂora]]énvar' ety
of ways to pr% aéla% ﬁ; bedeO esetﬂﬁt%h \'H%E;a 00y By hildgnilost
These {reapredis nv %s %a rff u% (Shg, ol PhEREL Vg the
bact e{l a, nce hat C e or a 1 cors su as thls e co ex%e q uﬁh
as, so %'eogge a B é-@ mmt 5 g ?nsmcted Gl Shaﬁgaﬁapn the
art. For exan‘é lqlf‘??e feg’f’gmé] e ‘ ed waﬁ |getor,
ansformation 1nio oli, p tmg 0 transforme onto se CCUVS medla

35  selection of a transformed bactenat colony and preparatlon of plasmid DNA from a
growth culture of bacteria from said colony, the vector is transforrmed 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
1s0lated by plating the yeast on growth media lacking the gene provided on the
vector. Only those yeast that have received the vector and its selective gene and
are expressing that gene product will be able to grow into colonies on the minimal
media. Verification of peptide secretion can be obtained by perfonning a Western

45.  blot, performing gei electrophoresis of peptides present in the growth medium or
other standard techniques.
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25 products or other foodstuffs for human consunption, such that the
organi sm expressing the peptide colonizes the gut of the host organism A
nunber of different methods for incorporating specific strains of lactic
acid bacterla into foodstuffs such as yogurt, ki nchee} 2cdBdséland butter
are dlscI%§ in US Patent No. 6,036,952, to Ch, which is hereb Y,

i ncor por at'e &%W&?éference inits entirety. 30 Upon consuﬂ?ﬁﬁmpﬁﬁ‘ﬁaeteria

t hrough one of any nunber of routes, the engineéred organlsns can col oni ze
the gut and allow t Atﬁ resenta i on .and/ or absorgilo of t he es o

this invention VI a POPé Olg yegﬁ % f‘f&’sgh e‘fw%t er
peptides thr Og’gB'x‘f? g@hé‘t‘ “trélcl Yeaﬂ% dote E’fﬂf Hee f"ﬁ s The
following is cde o3& wngd 1RGPSt ‘ETE Qe E‘ﬁ?‘i‘”“a’es of
this inventi o Repgsiraches ale%‘é?‘i %%Ofatb?) %St opgapiR Wathieh i BeRise? 2hcodes
one of theSpepbledesnlirae el desiredalbE geaa! abyire cpsbayeatedagiar ety Migriccal 40
means and thi ProNee geqyaplstisni 1 gidwict eusimpienaby diphedsi biese dispigrents a
techni ques of ewbt hopkhigitneeri myier abtthedic hhimerss gtk mowdditent lve art .
The. expr essi omombmitgothe betted wdh cacionpeantesich as salutibes, velvews, digpasivnas
PTZ18R ( Phar mawdden, delRy sgattswayulsidid)and capblkd. eThé uizeoiteqr queargad @eepare bot h E.
Coli and B0 Subpplidrhentalidwelt @idvat i g @n aAntndoicd tenthollmsins t the cangeiesdf or

sel ecting col gBisesreOfsed i el REdied of Joddagbaidta suchhisfevgaital mglRpré@ntsai n a
constitutive pt@WBHRT ard0dehY & yitechBiqusdiiohni t6 thosel Sl lled the Rt ORBLA Khes i ved
fromthe Sac Bc@engd®hctBialSuPirkd inSh&S kst RS kGl BRHI ARt Blodiz2 thkAM 2006 .
WO 03/ 006492 BT4: GROZLH3203, %ﬂf&@ﬁ/@‘%@pﬁ%@%ﬁﬁﬂe@to%@m{ vidthd BRdgkePEPL | de

active in B. “subtilis that ects efficient export of expressed

het er ol ogous proteins fromthe bacterial cell. An exanple of such a
vector-.is disclosed in US Patent No. 6,268,169, to Fahnestock, the

di scl osure of which is incorporated herein by reference in its entirety.
Briefly, 5 as -detail ed above, the DNA encodi ng a peptide of this invention

will be synthesized with restriction enzynes sites and/or other sequences
to facilitate cloning of the DNA through techniques famliar to those with
skill in the art. After transformation into E. Coli., plating, selection and

propagation of the plasmd to create a plasm d stock, the plasmd is then
be transformed into B. subtilis and 10 transformants are sel ected by virtue
of resistance to an antibiotic in the plating nedia. Peptide production in
and secretion fromthe genetically engineered B. subtilis is verified using
techni ques 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 engineered bacteria is grown up
and at least a portion thereof is admnistered to the alinmentary canal,

vagi na, trachea or other area of the host organismin which the bacteria
are able to replicate. EXAMPLE 3 20 Delivery of peptides through genetically
engi neered Saccharonzyces
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yeast species The following is provided as another exenplary nethod to
deliver peptides of this invention to a host as descri bed above. A DNA
sequence that encodes one of the peptides listed in tabii‘A bove is
synt hesi zed by chem cal nmeans and this 25 DNA sequence i 'ﬂégr%gh into an
expression vector via techniques of genetic engineering, all techniques
being known in the art. The expression vector selected conprises a stably
mai nt ai ned yeast protein expression vector, conprising a constitutive yeast
pronoter such _as pADHl, sites for replication of the vector in both yeast
and E. CoWﬂ?A£I%€£€ﬂBgﬂb@%es that confer prototrophy to an auxotrophic 30
yeast nmutant for selection purposes, a nultiple cloning site (MCS) and, if

comorci ally - v TAhRy s alRE eludlinhe RERL £ BB SPR 0. " ° 1

constructed usiig standard techniques After insertion of the synthesized
DNA into the yeast vector, transformation into E. Coli, plating of
transforned E. Cdli onto selective nedia, 35 selection of a _transforned

bact eri al 2col oftysuhsentt pareeptde epcoptingteicdrimNavhersin sgid peplds modulptesir e of
bacteria from gaj.dsCoH0n thet ﬁ)‘ﬂo%ﬁ%t nditionk BRRLRY FBH ik M hEpariB@GERAIANZY CeS
cerevi siae via well-known techniqies such as |ithiumacetate transformation
or el ect r opor ahépehtis Bhefestionathe esfenSHoehlmitempd dis: grewthvifsi aecesel ected for
transformation is a nutant auxotrophic strain that will require a gene on
the 40 plasm d,in order. to grow.on mnimal nedia_p]ates. Transforneq yeast
col oni es are ﬁswb%rﬁlwﬁlwum RaPrifYy C?rr%&tlg}%agsﬁﬂt@ﬂly@rfd Fmiredicyl $aERIRGT t he gene
provided on thgpQupay@ris.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 nmedia. Verification of peptide secretion
can be ob#ai ned doystpeially pomegptiddésorling Wsldnct whereinf sardpapgdgmodulates

el ectrophoresis pf peptides present in.the growh di umor.. ot her standard
Cechni ques. —osit s iR 9688 GHSESRontulorB HtmrTSoYs Mokis ALEEied cor ony
of yeast is chpgRAtaBAnfeeRsH, tHe cRicAPHRphAIOMdSRAdBwitCatlddahes. A culture of
the genetically engi neered yeast expressing the desired peptide is grown up
and at least a portion thereof is admnistered to the alinentar£ canal ,

vagi na, tPached wmbstentidly pireacrifdet doasipiing olothg amisematid sshvatke théEkhBleria are
5 able to repl{ . If desired, the yeast cultures can be treated in a
variety of ways to ' produce a supplenent for enteric consunption by the
host. These treatnments include |yophil nation or other nethods of

preser Vi ng, yeagat subbtantadig guk®peptide COMPsing@ fhi@ioRACiegivhidvab it NbieRypidaBy agents,
such as sol utions, solvents, dispersion nedia, delay agents, enulsions and
the |ike. The agwe@rpideesad hiplogieally gctiveasatide havingstlip pmateeasicssqagenseiof  known
in the art. Insgaqbqgﬁ giybodi nent, the transformed yeast are used in the
creation of food“products, such as fernented mlk products |ike yogurt and
kefir, by techniques known to those skilled in the art. As with live lactic
aci d bact ari al Acaubttnitedlyipnrd fepside deotigifofdaimthehéemnaidgoptide y@dsthtesol oni ze

the gut at |east transientl¥ and serve to present peptides tao the host via
the gut | umen. atglgast one of the following conditions: immune activity, hepatitis infection,

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

8. A substantially pure peptide consisting essentially of a functional derivative of a
biologically active peptide, said biologically active peptide having the amino acid
sequence of SEQ ID NO. 16.

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

hepatitis B infection, the extent of nephritis, and the growth of a cancer.
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1 2 JAN 2006 WHAT IS CLAIMED |IS: 1. A substantially pure peptide conprising
the am no acid sequence of SEQ ID NO 16. 2. A substantially pure peptide
according to claim1l wherein said peptide nodul ates at |east jone?gis the
followi ng conditions: inmmune activity, hepatitis infection, hepatitis B
infection, the extent of nephritis and the growmh of a cancer. 3. A
substantially pure peptide consisting essentially of the am no acid sequence
of SEQID NO 16. 4. A substantially pure peptide according to claim3
wherein said peptide dul ates . at | east one of the follow ng conditions:
mmune actPyi t %S"hgﬁ%t%ipgrq PAPdE F%ﬁl,stl%efgaa&ﬂﬂl@ahd?rh‘ra&a% P DiolgwFallyt ent  of
nephritis and {fRe Al bAIEAREK act - - kahdi ] ioge

consi sting of the gfr}clﬁef{l%é?;ci (lj)ﬂ)seque%ggtlg‘pegg%y?%ﬁ%%%?go %M%qgﬁr%gtognti ally
pure peptide cObRrIPNAgl@a functional derivative of a biologically active
pepti de, said biologically active peptide having the am no acid sequence of

SEQ I D NO,,16. ,7. substantial | v,pure peptide. accofdi to cl.aim.§ wherein
oaid peptitde ey atay e Feptigf defiBPRe s SliGut ho BaAH cFONED Hhmine
activity, hepahiotiilates ik gedst 0fe of REPBSTichisy Bordifi@ft iMund REtiBKT @Bbatielk
nephritis, and the growh of a cancer. 8. A substantially pure peptide

consi sting ess&deqtian) RepatitisB infertion dha pxtaeof pephiriis, a9 the 2lowdh olgi @aFeTy acti ve
pepti de, said biologically active peptide having the am no acid sequence of
SEQ I D NO,416. 9, A.subst Lally pur i ordin ¢l ai m.8 wherein
sai d pept iigi'e mj:)\d% ng?"zge"?‘g% %Hé’gig]tﬁgnnél “sP R‘ﬁ%@quﬁc?g%mﬁgngco%%}?‘td ggﬁﬁsszgrsltlf%mne
activity, hepatssentillynf @rtantio acil eqgaendeios SBQIIDIEOL i®n, the extent of
nephritis, and the growh of a cancer. 65 1 2 JAN 2006 10. A substantially
pure peptide consisting of a functional derivative of a biologically active
pepti de, daid Bivickgiaesrdips frelpie | pebeeteaithraptige rdulaies Ableast oae eblitience of

SEQ | D NO. 16. : Ht?i?jﬁ 1] ! i e 0L di na-t opclaim 10
wherei n said pg%]'})l‘%@ §m) u@g't lenZThg]%[e f)éeﬁgg{ﬂgsﬁéﬁtgsﬁnﬁg%’g}ﬁagﬁ Sﬁg%%%@% ons:
i Mmune acti vi t he eepadi depbritis, afidtkigeowthlb€padricks.s B i nfection, the extent of

nephritis, and the growh of a cancer. 12. A genetic vector conprising a
nucl eoti de sequence encoding a peptide consisting essentially of the am no

aci d sequdfice &fEoBEIES VestNGOMPEsing 3 nuglegiids sAUSHCE SR & BERIKGCARISINGher e n

sai d peptide npgylah&s, Rid iQastce 8PSEOTDMNG. 16f Ol | owi ng condi tions: i mune
activity, hepatitis infection, hepatitis B infection, the extent of

nephritis, and the growth of a cancer. 14. A genetic vector conprising a
nucl eot i dd5sequemnetiereadicnmpesipe phideotiiensquehéancodihg t ipeptade dompaising

sequence of SEQ ID.NO 16. .15,. A genetic vector cQ i sing a nucl eatide
sequence encod%fﬁ‘?té?’ﬂgeﬁftliadgunéﬂﬂ‘fﬁ]i g% eang?%‘?glé}ﬁ@f g™ uFFEP[“iL‘iB’néfl‘"jt’1
derivative of gidkigafghdle pepAtd haVtgRRPAhA6 aciddbshentd & Q) FANQO/ 18Ct i ve
pepti de having the am no acid sequence of SEQ I D NO. 16.

16. A genetic vector comprising a nucleotide sequence encoding a peptide consisting

of a functional derivative of the amino acid sequence of SEQ ID NO. 16.

17. A micro-organism having a genetic composition comprising a nucleic acid
sequence encoding a peptide, said peptide comprising a functional dertvative of a
biologically active peptide, said biologically active peptide having the amino acid

sequence of SEQ ID NO. 16.

18. A pharmaceutical composition comprising a substantially pure peptide comprising

the amino acid sequence of SEQ ID NO. 16.
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16. A genetic vector conprising a nucl eotide sequence encodi ng a peptide
consisting of a functional derivative of the am no acid sequence of SEQ ID
NO. 16. 17. A micro-organi smhaving a genetic conposition conprising a
nucleic acid sequence encoding a peptide, said peptide conﬂgfﬁﬂmbgam
functional derivative of a biologically active peptide, said biologically
active peptide having the am no acid sequence of SEQ ID NO 16. 18. A
pharmaceutical conposition conprising a substantially pure peptide
conprisinq the ami no acid sequence of SEQID NO.  16. 66 1 2 JAN 2006 19. A
phar maceut!Pcal AGIRPBRGCHIGHC/BRRSH o8] HEPESIEY B Sthtantially purp peRtidseptipHaing
conprising a i 1 Vat : | i | y..:2G: ] ide, said
bi o1 ogi cal |y act ] GO ol iae Bl b thoificly deRhO Bepinie, Sl BB o
16. 20. A phar peptelathacag theemposadid sauensef SEQAD MWOsUbst antial |y pure peptide
consisting essentially of a functional derivative of a biologically active
pepti de, id biologically active peptide haying. the am no acid. sequence of
SEQ | D No2O16. Atarctsifizalkeapesiion &eﬁ%ﬂa@gﬁﬁ%ﬁaﬁaﬁﬂgiw PRpUigF cgpsisting
substantial |y PuemiaMePbf de funefSifal SderiRstif of UNGidiealydestivéapdpii@e, 0kaid
biologically active peptide, said biologically active peptide having the
amino acid seqh@h@caﬁﬁ agBE peptidhaving thoaming apid tsprognest ofidiQ HYN®. 16.
pharmaceutical conposition conprising providing a substantially pure

pepti de cqopprising the amno acid sequence of SEQ ID NO .. 16: and niXing
Card subseint | 1 mieiEeRaD SAP-ER BRI heter LAy cBBE AR oy £ or
23. A method otor¥ikhfgof MAAIORECRUEVARE 60MPASIbERIE U¥EVE ShpbdRr eadi ng a
substantial ly gure_peptide consisting essentially of the amno acid sequence
of SEQ | D NO. bipdpgically agivesneptinds hswingdhs #aing apid apdusoeanli T IR Bhdsi ti on

conprising providing a substantially pure peptide conprising an am no acid

sequence i ch,i f honal I J: .ni ol ogi |y t.i ve peptide,
cai'd bi ol g1 caft el HE TS BREIAMIAF, il ARl pBETa B2 |
NO. 16; and m xulBgngalydpurs yeptidntinyprisingpthe anpephdidgeyichbe af PRQriasi€ut i cal |y
acceptable carrier. 25, A nethod of making.a pharnmaceutical conposition
conpri si ng pro%;oﬁﬂﬁdmalngéaiﬁls%lgﬁwt&ﬂlvyuﬁnﬁeﬂ ﬁttﬁagﬁ@aﬁgsflgt%%a@g@éwi ally of
an am no acid sggeence which is a functional derivative of a biologically
active peptide, said biologically active peptide having the am no acid
sequence of SEQ ID NO 16. 67 1 2 JAN 2006 26. Use of a substantially pure
pepti de c@dpri & mygthdde obmiakingaei phasmeapseticd @mpSEHQon | niOsing6pronidirtgea
manuf act ure of q1nedhfanent for the.nodulat%qp qf at Leastdone of t.he

fol | owi ng condFYasERBIL Rt RePHds FORsisying \eassaalt; & fhgranupe 3id ¥apHEr ofs B
infection, theggytigmoofg nephritis, and the growth of a cancer. 27. Use of a
substantially pure peptide conprising a functional derivative of a

bi ol ogically active peptide, said biologically active peptide having the

am no aci @4. sedquenttwdopf SERingDaNgharmaeuiieal tdompesitiof scomprigingf pravidodi sanent

for the . . .. . . . .
substantially pure peptide comprising an amino acid sequence which is a
functional derivative of a biologically active peptide, said biologically active
peptide having the amino acid sequence of SEQ ID NO. 16; and mixing said

substantially pure peptide with a pharmaceutically acceptable carrier.

25. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide consisting essentially of an amino acid sequence which
is a functional derivative of a biologically active peptide, said biologically active

peptide having the amino acid sequence of SEQ ID NO. 16.
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26. Use of a substantially pure peptide comprising the amino acid sequence of SEQ
ID NO. 16 in the manufacture of a medicament for the modulation of at least one
of the following conditions: immune activity, hepatitis infection, hepatitis B

infection, the extent of nephritis, and the growth of a cancer.

27.  Use of a substantially pure peptide comprising a functional derivative of a
biologically active peptide, said biologically active peptide having the amino acid
sequence of SEQ ID NO. 16, in the manufacture of a medicament for the
modulation of at least one of the following conditions: immune activity, hepatitis

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