WD 03/ 006492 PCT/ GB02/ 03203 BI OLOG CALLY ACTI VE PEPTI DES FI ELD OF

| NVENTI ON The present invention is related to the field of inmnology. In
parti cul awp 03b@9pr esent invention is directed to pepti degcarcBorioaios
pharmaceutical conpositions 5 which are capable of nodul ating an i mmune
responses. BACKGROUND COF | NVENTI ON Pepti des are known in the art for
treatnent of di seases and as har naceuti cal ositions. For exanple, US
Patent No. 6, 191, 113 to di scB&@ GIC%W@GTW& FREIDES bitory activity
for the growth of snmooth nmuscle cells and is 10 therefore useful for
preventing and treating pathol ogitJELILOHANVIENSI@Soci ated with growh of
smooth nmuscle cells such as arteriosclerosis, restenosis after angioplasty,
| umi nal stenosis aflherprepenf invemjids isadateddg dhe fnld ofiiponinolegsc|le paslicdare. US
6, 184, 208 di schosessnannihidon sefitccttd t6 battides afid etk glarmedutiedl eopippsitiohogi cal
processes Suckvhach #eicgiHbldl Mo@aiting dnyindhuriehesppkdshel i al growt h zone and
hair 15 growth. 1 WD 03/006492 PCT/ GB02/ 03203 SUMVARY OF INVENTION It is

therefore an '' bbj ect of theggRISEROUNDE INVENTIONNtIfy biologically
active polypeptides. Many peptides were synthesized by standard chem cal

met hods and scr een@@ fek LheimoRioliRgialareChl Virbatmenh o P AKeh8S aid €agi vVen

codes 5 havi ngplhigel cta?E idrdl FQMBd e HNHIRAN. A 16918 tPhis3sRePt | des
have been % e t% ?ﬂ%@\@ 5{1@( Vi%m%lu Oé%g)é.mﬁs%t&hv 'saé cels End

sequences S ve

g Jﬁ %1}% re; {eh Foroptevent i **2@1 fcopi 9cla%d 3
pept | des & o SOV %m -2 rmenqyﬁ% %?an@pgf%si: c

CVB002 Val Valunpipal Pfﬁéosrs e @f@ft% 117% vgsselvand smpqah Apuscle, sarepa s Leu
Asp Asp Leu PHd8&208 Aflisclpeag amc@mon@twlal that &s Ffp@ncGtg modulates physolpaical eu
Leu Thr G u ApecBsses sach Asrweifiitogiiy sachvigved1the Lapithelial fowilGzandlaad Gyedr G y
Ile H's A& Tlgrowihy Tyr 6 CVMS013 Leu Arg Val Ala Pro Au GQu H's Pro Val
Leu 7 CvB014 Ala Ala His His Pro As Asp Phe Asn Pro Ser Val 8 CMS015 Pro
Ser Ile Val Ay Arg Pro Arg Hs Gn dy Val Met 9 CMS016 Ile Ay Met Gu
Ser Ala Ay Ile Hs GQu Thr Thr Tyr 10 CvS018 Val Ay Met Gy du Lys Asp
Ser Tyr 11 CMS019 Val Ay Met Gy Gn Lys Asp Ser Tyr
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12 CGvs020 Val dy Met Ay G@n Lys Asp Ser Tyr Val 13 Cvs021 Met Al a Thr
Ala Ala Ser Ser Ser Ser Leu 14 CMS022 T Ser Phe 15 CMS023 Ala Ala Phe 16
CVS024 TywoSemodserr 17 CVS026 Thr Thr Tyr Asn Ser |le Met PC3/GRBO203Phe d u
Adu Asn Met 19 Cvs028 Phe Gu Pro Ser Phe 20 CMS029 Phe Asn Gu du 21
CMS030 Phe Gu Qu Met 22 CVS032 Phe Qu Gu Qu 23 CMS033 Phe du Ser
Phe 24 CVS034 Pro A u Asn Phe R Asp 26 CVS036 Phe G n
Pro Ser Phe 27 CVB003 Phe Ash %GWQFW%@BW Ala Ay Asp Asp Al a
Pro Arg Ala Val Phe, 29 009 Le Leu
30 CVBOL1 Arg Val %Fu\é? ey a&%ﬁc}’rﬁﬁﬁt l?n%n ﬁ%&g‘?ﬁl%‘gf 0318?%'
aspect of the 35HEs AALYPERULST: i YAy é}egpgess e syBlesized 79 Ug GBgRicaks
havi ng sequené’%@hqcﬁeafml reged dosibgdnelagics aavityt bhe @ fES BIYSNGOdes  Thus
the presend i hagingithn lalesoCMS &liosvaddyaa suberant itk gf Pupeptidse peveldeen
conpri sing an identified aed chayguemceveebmiagchl f acivitidse Hrowequanoesiatli tigg of 15
SEQ I D NGs. 1-3fiespbohdiabdD metlaiesf thesedbislopistltnadtalkelpepdaser epivimid Table
consisting esgentially of an ami no acid sequence selected fromthe group
consisting of SEQ ID NGs. 1-30. In a specific enbodi nent, the peptides. can
nodul ate, but not 2 WO 03/006492 PCT/ GBDR/A3203 |imited to nodul ating,
one or nore Okt TRlhPMPdgtide | MUNe activity, hepatitis  [nfectiomn,
i ncl udi ng buff notmiNoM ted kmhepatitis B infediePéieSeanepstritis: the growth
of a cancer, 1ncludi ng bubsonof pb Thi Thel)s rex S2Fie @RBHIs PieVEr _cancer, T eukem a
and mel anoma;, and2 body Wwemgbdz. | %l M aidres TrSRERA AQPhé he present i nventijon
relates to suybstansi al |y pyseos piepialadasGly HatLeaAe Aspned BrooplAldesni vat 1 ves of
pepti des haviing seguencesCMdelst | Val atd PasGlu Seliehte Ehrlllbu New Thr Glo AR(Pro Tduugnt/ he
present invention relates also todyssubstantially pure peptide conprisging

an an no aci ( MR0%2s| leufGlydetiGhndlk Crpely Yatis v Thofhrdr ani no_aci d
sel ected fromthe @roup cEHEPSH | bry Anf VaSEProfisipGiy HigPrgMallew gl so 10 rel at es

to a substantiall VTnurp neMB9 e Al Ao s Hlip Bro Asp AsptPhe AMinPrey$er ¥ ani na_aci
sequence whi ¢his "8 funch CH8RLS rﬁ?ﬁiﬂ?vﬁlﬁr}’rﬁ%ﬁwAﬁgrﬁﬁtgﬂfh@lb’r‘(ali\ﬁﬁupnrf

sel ect ed from—the’ group MRSl Heddly Mt wﬁrﬁhwﬂﬁmlgw_f_m

enbodi nent, the ﬂmf | an CMBQLS A Q&3S ‘ aiala but
not linmted to—ro E}I%ﬂ atin gCMﬁQllg YaleMet Gly Gln Lys Asp SerTyr
CMS020 | Val Gly Met Gly Gln Lys Asp Ser Tyr Val

13 CMS021 | Met Ala Thr Ala Ala Ser Ser Ser Ser Leu
14 CMS022 | Tyr Ser Phe

15 CMS023 | Ala AlaPhe

16 CMS024 | Tyr Ser Leu

17 CMS026 | Thr Thr Tyr Asn Ser Ille Met

18 CMS027 | Phe Glu Glu Asn Met

19 CMS028 | Phe Glu Pro Ser Phe

20 CMS029 | Phe Asn Glu Glu

21 CMS030 | Phe Glu Glu Met

22 CMS032 | Phe Glu Glu Glu

23 CMS033 | Phe Glu Ser Phe

24 CMS034 | Pro Glu Asn Phe

25 CMS035 | Phe Val Asn Asp

26 CMS036 | Phe Gln Pro Ser Phe

27 CMS003 | Phe Asn Phe Val Pro Pro

28 CMS007 | Ala Gly Asp Asp Ala Pro Arg Ala Val Phe
29 CMS009 | Leu Arg Val Ala Pro Glu Glu His Pro Thr Leu
30 CMS011 | Arg Val Ala Pro Glu Glu His Pro Thr Leu
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Accordingly, one aspect of the present invention relates to
substantially pure peptides having sequences identified as sequence ID No.l to
sequence ID No.30. Thus the present invention also relates to a substantially pure
peptide comprising an amino acid sequence selected from the group consisting of
15 SEQ ID NOs. 1-30. It also relates to a substantially pure peptide consisting
essentially of an amino acid sequence selected from the group consisting of SEQ
ID NOs. 1-30. In a specific embodiment, the peptides can modulate, but not
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nore of the following : immune activity; hepatitis infection, including but
not 15 limted to hepatitis B infection; nephritis; the growmh of a cancer,
i ncl udi ngwbuws/om@p2 |limted to sarcoma, |iver cancer, |eukecT&Emg3zwel anong;
and body weight. Another aspect of the present i nvention relates to ,
nucl ei ¢ acids that have sequences coding for the peptides identified above
as sequence | fnNed 1o hwduBfingAoddust here ab heclollofirngheinpmes® attivityy depativis
relates to exﬁ!f&,\ﬁéh%cmaﬁltg%s nbtihited?Q &?mtasim1ﬁfB@1dﬁUﬁé;ﬂhmsaﬁ1ie@rmuﬂhces
of the pepti d@%aﬁ@é}v‘ﬂn@ RhiAW 91& s69uehee {oDsNeorhal Giva cald¥ds ledkBinga aspect of

t he present 'ﬁ%ﬁ%ﬂngnar?d%ﬂ rvgl es to a genetic vector conprising a
nucl eoti de sequence enco P{g a pept| de conprising an amino acid sequence

sel ected f¥om the gnothpr copget i i Hg pfesSEQHvENtNGSs .relbte80to Isubsidndiallyrpurat es t o
a genetic vecpaptideDat bl f@ctioralidérbativeeoSpeptidackavdng ocjuence ipepificdes25
consisting es éﬂc@'ﬂD’N@fl t@@(ﬁ%ﬁ@t&%r@seﬁr@%ﬁﬁ@q fepdteciled td & aubstiigiagyoup
consi sting of wPan 1B%nd M@@&d&ﬁc@%&hﬁ@'aaﬁlﬁ&ﬁrﬁl ARkl C
vect or corrpr ﬂ 1?1 N ?e?éc't §rﬁQH§ %'888 h{},gofaswﬁf)'lql@s COSPIT §1sp9 @

function de |va |ve %stggt elﬁiy Pm% 5 E% %E@e O a%e
F a
&Sé’é

sel ect ed (fat es to
a genetic vecst aperg: u& %TFV@&V ; %ng Slaﬁe ?’H%el?

consi sting es$&/FuR q%m@hn&of RPN |
functional dethpiareifyectionaladasivelivyi ceninadudie, e nainiimged &bme % B e or”

sel ect ed frommpteeofjtlouplovnsg s timynsf acSFdy;l Depatts infegon, Yléﬁluémgtlﬂérncés pect
of 't he prsentimited&ndpatitis Bliafeeort; meplyitis; thepgpwildesSa caoat, aiaidige bull mdder or
si gnal pepti dgmited fRCLRdont, fie@t dadesr, ltehleermephﬁdﬁlmmm; sd bglyameighs anmi no aci d
sequence selected fromt he group cansi sti

n

present invention al so PEPHERYPEY afybt P]&S%'gb?‘feé‘ggn EﬂﬁtF%f%P‘Féelé aF@égl@F
peptide adj deatscangmept Pefbng feethp dEpiicrs ideHifielsibRye s PemHeRPONAIN UL P vat i ve
of a peptide 3haw figthen agprich ©f 4bd gresenjuarediosalelataseld $¥PEIRSIOREY gt Phat

consi sti i) of coBEM k2 hideic atidBEqudted v the pewittes isheenthictrw ab sequestaties a
genetic vect aNoaowp3d.STING, Ehinusperolboff dite paRepteneentdRCAsH nelat@s pefpt peetic
conprising a \}e@ﬁﬂ%bngﬁ'siﬁ% a&ﬁtcﬂ%oﬁqals@méﬁcaého@aﬁ@ta Feptide RbinPEisiee HArnsihedg a
functional amjip sQfkfces QIERC B oMMLE rd 8f‘§13 geNoRh e 10h1s8

bi ol ogi cally r@faﬁésvtg rﬂ:‘? c%c%r%%ﬁ?@ﬁ asﬁﬁcqgét e Qéﬂc%@ﬁcmg&]ﬂgg. II> ?i'a§' St' ng

of SEQ IDNOs £ BidS0g e
|
e e ?S 'l et

CLC
§a'im &y el&?esiof%ﬁ%qe R,
aci d sequenceéORHITEHS 8 wmﬁ@@ewﬁw@ /803% | SOBPH £ dgpona
derivative ofdeavpirel efrduelogicady @%Vea%ﬁlwe ée%’éaﬁﬁeﬁfé@?t%%lﬁéé"{ B¢ ZPHBm t he
group consi stdongisiaig SEGEQDINDKs. 1-HD It plso aelsfsedo figenetitbvertoresnmprising 2
pept i des 3Pr oduckdtiie saqyeroé dribediapov @eptittes consimtinggesettiatlyvel hofuscgansl
modul at e, butanfiab atidrse@shct ovhinhd b dlinchignaleleeivativenadrachiobgihlly haivieaintiow ng :

I mrune act i Videyd seigdradel skietell FoRe theQioup ddbkisth ef PEGQ IDatos.in3g.ed to
hepatitis B infection, nephritis; the growth of a cancer, | ncI udi ng but not

limted to sarcon¥et ok wanetepl theepresmtalnyprtiorerapsmie BbEdnBeRIdRRI ght .

contammg a leader or signal peptlde adfacent a peptide, the peptlde comprising an

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

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

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



Yet anot her aspect of the present invention relates to a m cro-organi sm
with a genone conprising a nucleotide sequence encodi ng a peptide

conpri si Myoan/oo6d2 am no aci d sequence sel ected fromthe gPCWGRIONSI0St I ng oOf
SEQ ID NOs. 1-30. It also relates to a mcro-organismw th a genone
conprising a nucl eotide sequence encoding a peptide consisting essentially

of an am no aGid SEEHGHE AcAPLBR! 6Ua HigBEiclNe a@iRUENENSiG sbdi@ned s&bskd D
NGs. 1-30. Yetfr(ﬁﬂg{el"@[)u 5%%111 ofBEQ ]@ﬁ@enf sphvention relates to a -
m cro-organi smw th, |n§0 é 2’%&3‘0@? QHCA ogf de sefdence

encodi ng an ex sequence
e 14 2 AR geﬁﬁf.vgfom L ggﬁ@@g@ i 8%10%6 o
sequence sél e el YH H¥1 ]éetpaH Bt FE ty so
relates to a rheE‘l‘tBlS(ﬁ @%afﬁ‘?t% \mhﬂvm&, Besee v d’nﬁ?é‘%?rt jns dl% rnpg méfed to

nucl eoti de sedisAES, by cane lawkeais gehBgnpeapt M@@C@dr\?ﬁlg@tl ng 20 essentially
of a functional aniYetaaahe aseepiofite mbdcohinventionfrghutdsitonahicteeigerisinveitiof  a
bi ol ogi cal | y actineemcacomprisicg d sedpotide scgedneeteacdodingm pdpeidgro@uprisonsast i ng
of SEQ | DONOCamido 38d sEx@ges eelsctpe Bohtticagous eshsheihgior IBY EDNO9 1a3(gpt i de
having an amang Betd 18 %%ﬁ?&@réah@hl with @i deh8f@ Rbmiphiemea Wudddiae seaRhbsles

normal |y expre§s&thg R¥ebile 6Hn‘s‘{sﬁn &@ma‘a‘ df’hn'éﬁn?%&ﬂ%ﬁueﬂé@@a@&&a @Qhnf Orm
25 Yet anot herl1 %8& Eor?s st1 %f% tion relates to a mcro- organl sm

with a genetic gsa nuct eﬁg 3 quence encodi ngja
exogenous . _hybri d. 5;?’?0({0@;18}?&?? 0 hﬁ’% CPLLY IR IS AQ # FHEEO SRR Al c ent
a pepti del’t h&ngis 192 569us0F B eeeod H&%e’? A PP %m t he
group consi st icA Péfmgg <pt[9qqtgmmp. Sqqﬂle%ﬂes‘ﬁhlﬁ]éllsaﬁé%mt“@n%l deriEptbeotigani sm
with a genome bédegieally %@vaaemm@mqi sETRe sotegiedrian dircgaimgonsisipsof $EREpt i de
conprising a MPals. amdOndt atsodrelaesqioeacricadprmerinm witheptgedetic ormspatitiony
essential | y ofcomprising no® mcledtidegeqnaee arebéiapesh faxopgedone mptde wasistisg i ng
of SEQ | D2(NCs esskn@ly ofed figid@bhg andsPesill sefuchbewhicSe Atfuhdtitpat de;maﬁeé af es to

)—A.LSEU

a ni cro- or gani b Wetchlly acHRNShir Eame@ehb@@de&&p&mﬁ Rk BrolH Cbaakd _
sequence encogigy NP0 ate n3Rs E%’% <R He?&n?&%rtb% n@eﬁ am. no
acid sequence, ﬁc%@tsecgl &0{4 % gi P%B}n ey&ﬂ@g;é% 9 g am no
aci d sequence 410 ogl c | ve

ani no amg 1C§%1°&3Pé381 F’rlgslﬁ g H&-sting af SE

1730, It Hso reI at sgarf%heé; 3R B GEPET %wmwnad@@ﬁé? émc%‘?f%%fg?f{lu%
conprising a AUECPEH F%P%%eﬁ%fépléﬂ%%)élf}%@leéﬁ @ SUEAGUSIINNG # JEPISEPES de
conprising a ek peplideneorapiising e deaster emae) acidrreqecnse mdjagentco pepisici tiep
essenti al |y opemidewoatirsing ammino @il stqeenpeersbetadhirah ths gmupwnnmstmgad)f
derivative of SEQ I NlOsgl-Gal It ylsaatlhiee t@minioatichise eidnc genoaleeohgdisfngam t he
group consd st hiigeditfde SERAR éﬂ@edm% 83 Bybrid) papifdeesdrhprési@iraodhdee fimind heid
pepti des 'produgdnden adB¥er®fa HESHRDENRIsHAR e&ﬁ@n?e& M GO 8RN LR ARN
modul ate, but jHgt dfrHi'nttEQ R %QH tﬁ’H SNSE e of the follow ng :

i mnune activity: hegati i agﬁc{c%ﬂhg ook gﬁm@g rawes amléﬂorer a%gsrafew

hepatitis B infecti on(?I{Ji%?S &O%S%Pﬁmﬁ“&ﬁ S%eg% lllsut not
limted té)S Saﬁc%gp%peptlde comprising a leader amino ac sequence Jac a pept ght 4

peptide comprising a functional amino acid sequence which is a funct1onal
derivative of a biologically active amino acid sequence selected from the group
consisting of SEQ ID NOs. 1-30. It also relates to a micro-organism with a genetic
composition comprising a nucleotide sequence encoding an exogenous hybrid
40  peptide comprising a leader amino acid sequence adjacent a peptide consisting
essentially of a functional amino acid sequence which is a functional derivative of
a biologically active amino acid sequence selected from the group consisting of
SEQ ID NOs. 1-30.
In a specific embodiment, the peptides produced in any of the above-
45  described micro-organism can modulate, but not limited to modulating, one or
more of the following : immune activity; hepatitis infection, including but not
limited to hepatitis B infection; nephritis; the growth of a cancer, including but not
limited to sarcoma, liver cancer, leukemia and melanoma; and body weight.
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WD 03/ 006492 PCT/ GB02/ 03203 Yet another aspect of the present invention
relates to a pharmaceutical conposition conprising a substantially pure
pepti de cwopsiosd4pry an ami no acid sequence sel ected from Plog/GBoROpR03
consisting of SEQID NOs. 1-30. The invention also relates to
pharmaceutical conposition conprising a substantially pure peptide 5

consi sting essenti ayétyafthédNaspBdtNer el sheSREUSRGEIof SleREdsed A rpharrhiRugE0up
consi sting of 3 okllaohl%m §§;a1;hlsst9ﬁtﬁ§@n§urbrpé Alid @BmkisAg Al AhAD ac,qaa

ggﬁ;?ﬁg?ﬁ;' ga:c 9%&% e;frlov r gﬁd?gorﬁlsﬁﬂ E] %% ll\)bqurﬁ) %Qﬁj tio £ rom
corpri sing 2 GHRCLIGN ¥ oHgpdgiof i b TG o) FEUEE T

phar naceut i caI copy W?‘%‘H }5 r|a§| g %ﬁsﬁ&‘iﬂeinﬁ?li?eﬁ e OBb P’ia o oup
consi sting es<epEstEg §f FQIPNPetlr¥hal derivative of an amino acid sequence
sel ected fromthe gRQURGRASIiSTdnREn OklseoE@idtéd NS s a%x@iacéuttlcﬁlurcbﬂlﬁﬁsﬂ@ﬁ ates
to pharmaceut,gs %%xs%% Qﬂs]idrn‘ﬁgllfﬁ'i]?é ﬁéﬂ fag. c% s ?tﬁﬁﬁhbﬂél driRHiié: DERY! de

EZPZLthn?BO%Siﬁoag aginge cBliupd o 5 el i ng V1 ST 80, S%QSI??PEG

enbodi ment! EttrY e aprpélgaﬂ%w}l fical n%w&os‘[ 8 a%%sm%easé?‘? aty 'piire
phar maceut i calPeRédmennsistingssseaialboefla Bnstonal deftive; ofiapnine aCifsaeHSRES ng
one or nore ofselepted et o rgoup comaisi@Zaei SR 1P ¥epat-8Pi § fusthecfelgas to

i ncl udi ng but phatmdcienti¢addompositipatconsisting ¢ @ubstmrallmeplm peptste edmsisgrowt h
of a cancer, 26sentigliydi fighdivhalnddrivhiivg bEdn tamisa@rcidnwqudrice eselectmd clerm the

| eukem a emd rgeé@rwﬁgg,snﬂgldfsbgdy) Nek.ghso. Yet a further aspect of the

present invention rgléat gc }‘19 %’%f 9& 9fc :@F p?e analr "gﬁﬁ}ﬁ* &2l ap

corrpOSI tion c n h rovi 9 % ﬁullr co | SI ng
an am no aci d ﬁﬁé cg a«SE‘f &4 f?odﬂﬁ’ots B¢ E‘ggg}? E WE)

1-30; and mi xit g Sh ST HF A 1the fRltowi N 4K V y IaWéﬁ: PTHOLY | y
accept abl e caifq @qug put zgtdignites tgthepatitis %lfifé‘itkﬂﬁ‘dn@? r’f?ékfhﬁgﬁr%tw et i cal
conposi ti 8 cansheding byt pelolingded do aarsomes Bveari cantyr, fukenprepitd aelasomsi gud ng
essential ly obodnwarghho aci d sequence sel ected fromthe group consisting of
SEQ 1D NGs. 1-30. 30 AfRh a3 Refle ﬁ%sén@ﬁav@ﬁﬁ&?%latb@%%%de%d'o? Raliis hod
of making a p aHE&c%Hpbeg nggo’mfai' &d {okzﬁh é’th ;ﬂ WE] pegtlde

substantlally R onpLi s Ou &3%
functi ona B’E‘T’ O AR A ngt" %8 u ﬁ%]e ety %,? %
consi sti ngs NEKL mixigg.sald {‘?PQ? g Py He s‘f’ }?ﬂal %}F r’?af) 18 ept| de
with a phar rraé"éii? a@%ﬂ I “&écé"ptakﬁl Eﬁ%té?ri’e’i‘ I 0 q t ofr gpakig ar BT

met hod of makiergPesipomr ?\@I@@Eﬁlﬁl&apfoé’&mﬂ)sa t w&ﬁtan%lﬂﬁprp@‘ﬁn@emcbvmpﬁ tusg

subst anti al | yegsantzalhept irdemownarnid s¢qugnesssadenti¢caltby b gzorp egnsisbngof §EQ
sequence whi chiDiNOsa 1fifhct i onal der| vatl ve of an am no aC| d sequence

sel ect ed i(somthe géjg consi.sti.n SE N@ c%]{me tlon vvlth
any of thd) above-d Wgeﬁ B b adhe et Hva%l%as 9’5
limted to moBLATERERERIC2 r‘f@m@PSlHB? EOFIPTIS P’Eﬂ"? rfg 54 SF%% & P“é%tpiei}‘il@%/

hepatitis inf é‘éfflpléﬁng iR AEP Agldpigausnse Whish iy f‘ﬂrt?tlﬁé AqrvadveRol #t aihn;
acid sequence selected from the group comsisting of SEQ ID NOs. 1-30; and

mixing said substantially pure peptide with a pharmaceutically acceptable carrier.

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

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

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

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

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

Yet a further aspect of the present invention relates to a method of
45  treatment of a human comprising administering a pharmaceutically effective dose
of a substantially pure peptide comprising an amino acid sequence selected from

5



nephritis; the growmh of a cancer, including but not limted to sarconsg,
liver cancer, |eukem a and nel anoma; and body weight. Yet a further aspect
of the prweanodsmention relates to a nethod of 45 treat memiGBIR/OZROBUTAN
conprising adm nistering a pharmaceutically effective dose of a
substantially pure peptide conprising an am no acid sequence sel ected from
5 WD 03/ 00649geRedu B0 832Q2 SEQED WRUP-ID00S Kirh40 [041sSRQttPoNOhetibd30 t o
a human. It abﬁeeétﬁteﬁt 662 himd rt% Piding Of adriBRteIBRta Bh arﬁlal?é"ﬂ?%ﬁ'll QH‘PcEtiv%' ng a
admi ni ster ngd@se P! IBGEML A p tfd%%tngﬁs %ﬁto Bl @t@a@é pur e
pepti de corrpr SIG nrel é@fﬁ %{ erl vat| ve
of an am n %ﬁ%&gg& g é&a&a“‘f? %?‘Wg ot!fﬁ Q | D
NCs. 1- 30 odi nent, the peptl des used- for the treat ment of
human descr| bed ahouesparaﬁctamhwdedeﬁt,othenmuﬂeet esedbfor thotrehimmsint ef human

nodul ati ng, odecabed iy iy bhasébid metuigieh bnriotdonidéd toomsdulatingrme or
activity; hepabotd of the'ff6€dWiaE, hurhdiC bordiitiehsb dinnli@k AdtifitylefBitinapREtién,S B

i nfection; neﬂtamdtﬂnguttnttehaltettt&haianﬁs SR EL ion; XRphREd; YEY ul%lt)fﬁletndetm ted

to sarco I r
connect i gﬁow Bn\éﬁldl%agﬁeﬁ%e .above- %ESCI’I begﬁgﬁglgréllg‘ﬂ%éql %sequencesa alnﬁe

pepti des and/ ordyhy d pepti des expressed fromthese nucleic acid seqguences
can nodul at e, but Imednnkttiort with taay b the sHovagesdrived hatlemdid) sequensasnie

activity; hepgdptides addol RjREd p&ftides BLhrehed grodd theR®hutleld 4t séehe@paiaht i s B
infection; neﬂeﬂﬂtlﬁtesbuttrfb@ llgrflt%\ﬂ’ttb n®dulafin atﬂ@%llovlllﬁgl ﬁ&girﬁﬁe laéﬁwﬁohe dtiisted to

sar com, {3 Vef,RRE el iaETha |
Aasant Gﬂ‘f 10 stéaglpgeabgﬁ f\ﬁ% ?@kk&%ﬁf? seases

aspect of the p en Qt n
Cragatr mdl‘% ¢1LR ) |ca Iy eTiective ‘Gose

conpri sing adm{%
substanti al | y™ P%mﬁ’e |éD é‘\]ﬁ’ sequence ID No.1 to sequence I D No.30. In

a specific enbodl ”RH&t’hext Ees%ﬂt ﬁ%ﬁéxﬂﬁﬁt@g tc?ﬁﬂe ﬂl%ha&fetrealﬁﬂé hot

V

|nfect|o |nc ec
the growt ofS ?‘é rFrPc?P Qﬁ " Be ‘é %
cancer, | eukeWPg g %% eBé‘d IWé’il ‘Fff’ cesmﬂéula Fﬁl}?é&nat?éxie
anot her enbocﬁlﬁ@ﬂtlmtﬁ, ﬂt%ﬁﬂllﬁr"@% IR ARLITVEN; h@paatls peiprtioge inspuds epti de
consi sting eslsetitd ol hepavtis B iptsptiod eepliritishéhepgrewdnet 4 eansat, inpuding\butumé d
herein, the tlenmdmnlsagppmachvmaancangeelmmancahietanoma aref mody wagle. pepti de or
ol ypeptide which | ncj udes.t amng acid se ofthe ept i.des. of the
Br e)slgn!to %%nventl nA%% % a??ogadfrt eﬁaei g&e g{bs‘f’rﬁp SO 2 and/ or
amno term neﬁep§83 ghae!l dRtroRHS RS Freet irdy ép§8t1 Pt (PeQFeTeRRIYEMIes of
the present ihyB#d keing thsvtﬁla@ao ¥ efpnsishgsesseadially Eniqfeusite iargPEdaRp| e,
where the actpolyreptids Wﬁlh?él ipelpd¢sdtbe apiing #rad pequseer of the paptidss of the presmvdiul at e
i Mmune act i viihygntianpéptg wich eddipohal pepta aeds didbesibbkylpndss entin@tdmyimd ' t he
pepti de, 300f dnde apdesleinh rhaiw@itsi tha astility péssepsptides ofaitiei pregeyt diventidul at i ng
i mrune act i vigryvided Réreii. detlisNeraeion-whithgleeBpl! wheretthabctRByREd siptiand Wi | |
not possess Wh§B?é's§{ﬁt1ﬁVér§ith§ tmoﬁhla@fn%ﬁhﬁé itdﬁvlit?déjﬁgﬁtlde?@' polypeptide
“consisting essentially of” the peptide,of the present invention will possess the
activity of modulating immune activity as provided herein with respect to that
35 peptide and will not possess any characteristics which materially reduces the
ability of the peptide or polypeptide to modulate immune activity or which
constitutes a material change the basic and novel characteristics of the peptide as a_
modulator of immune activity. Thus, in the foregoing example, a full length
naturally occurring polypeptide which has a primary activity other than modulating
40  immune activity and which contains the amino acid sequence of a peptide of the
present invention somewhere therein would not constitute a peptide or polypeptide
“consisting essentially of” a peptide of the present invention. Likewise, in the
foregoing example, a genetically engineered peptide or polypeptide which has a-
primary activity other than modulating immune activity but includes the amino
45  acid sequence of a peptide of the present invention somewhere therein would not
constitute a peptide or polypeptide “consisting. essentially of” a peptide of the
present invention. ‘ ‘ ‘
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ability of the peptide or polypeptide to nodul ate i mMmune activity or which
constitutes a material change the basic and novel characteristics of the
pepti de awoas/oemeul ator of immune activity. Thus, in the fromaggIRiospoexanpl e,
a full length naturally occurring polypeptide which has a prinary activity
ot her than nodul ating 40 i mmune activity and which contains the am no acid
sequence of a pepti @rsidés tﬁae@xaa{ﬁsef\ﬁmmwerabmty sdalskien aistd ésreillustraticnd  not
constitute a pgpbiddandfoRebiBeRifinifon alsONpbhéd BY aR StheNeptitiésy oDfthe prazefmt i de
of the present jinyept Lam: regie%?‘ﬁﬁ e ac'tl’OltfeE' roxfl&rcﬁﬂ)?'sﬁ&h pstMRL. In Particular,
genetically en%el;fo‘% Bn %81}?‘% th ¢ 1|ﬁv ﬁmahavmg H@fvKtlébCfn' vity

gtegﬁrentcgagf a é‘ﬂ; %{ aw nvcut‘rlpgn oI it EneaE%t g;fl }J di not
constitute a e?t&wmo 1 ERG;EE%) ’Iﬂ by ¥F ALBePti de
of fhle upr esegt‘n‘?q\%\ﬁ‘glb@ YV‘%? %“ I F‘“(T*a“é’é@]% i des tEe I

exanpl e of inmmne aCItHoyé tsl(llf@?ﬁdh'll @ﬁe‘ ‘ﬁﬁ bb?le(i‘eafd‘ﬂ& Héibiasihé afh@ReraBOpeptide hex

nephritis, nodoepkst “t%‘él P erBrewtheo ‘i?é‘%‘?f org0 ‘FLB tht as
set forth in tipeoddechidreid Vﬁ&sl@meﬁtﬁocﬁrpﬂﬁ@w})eﬂ’%%@ th prepett Hi“f?nflﬂ’é art can

readily determ ne e,or i.de gons: ts ess

a peptide 3P the. pwggé % PF‘%WP?‘F{)F‘B odipa Qﬁ?‘lgée"‘;g RPIOSY, oEIE gn%g Fél yoﬁjg
measuring the aefers/iotBepifies HePRusPides ‘6 10 Otaﬁ 1y or
nodul ation of iadditios tache wepjde apsaiding fn et}PFéseélktHé‘f?Ptl@‘P d\A mgre P $ck i on,
modul ati ng t he eestiodimhenss tha slampa:enmlnslog}fifrefcts ore Pawies avithlpst Haneld aminopf
nephritis, nodukil fesguehin gidiiémtotheapeptide eccording rode atsiany ibwdiiomelingin

whi ch are 2pr owvegehdiepgifeirad éMbsdspes thet ange waNInbbgyatfepetota deptifes twith
present inventigg thélx51 E‘mIﬂ@)GacIRI RERIGESH RIRRM tTER peptide ab&irding @b Aigyinstant

foregoing defi b (91 é@rﬁ eOGP?He &t ihf&itiBh ARt the
Lt Wy §gw;5§§?s %ﬁe i S@E%"gfﬁfﬁﬁ Ewily,
havi ng acti vi t%af‘sﬁ Sg (Pflo Vlf% 112 thg ¢ extent Of 4 Vit
modul ati ng t he TRfeetion mdulpting the 1“1e§t @??’Pflf)ﬁn ‘E’ﬁg&g@ 8?? th?f

n 1

‘consi sting esgpnbkigh! hothel &§frEfefed CrJAihERS B seRkYReRinoURS Wighidhave
less than 20 a ﬁ é"écérgn lﬁiép‘gld sswhljﬂ le ?sdfﬂb '6°£hm % 1 ReRidislh aP6R¢ @f'ﬂﬁb to
the present |ne id ft nenln fn nt é?item ﬁn’?e{rethe

t er m nol og r efP& ?8 ? 8e§ % EY|
addi ti on t§ 3t héefaaﬁ?‘loa% r ypﬁgtl“geﬁt %Sﬁt %n T‘ml even
nore pref err ed AR08 iPefe ° eSS %1 th
| ess than 10 arfmhedien, ﬂ@swmi’e?l’liﬂﬁloéﬁﬂl iefesh f? dPeP p%rpleq Hréep l§5% o

the instant i rban? pwino dcidsdnedditien pr erfecafitbeipentide af H@rﬁreseﬂmv%lﬁ%
termnology refers to peptides or polypeptides with | ess than 6 am no
acids in addition to one of the peptide of the present invention. In

anot her preferred enbodi nent, the sane 25 term nology refers to peptides or
pol ypeptides 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 nol ogy refers to peptides or polypeptides with less than 2 am no
acids in addition to one of the peptide of the present invention.



7 WO 03/006492 PCT/ GB02/ 03203 DETAI LED DESCRI PTI ON The pepti des can be
readily synthesized by standard synthetic nethods from L-am no acids, but
may al so We ispo4besi zed by genetic engi neering nmet hods uPCREGBWROB®EC aci ds
t hat have sequences encodi ng the individual peptides. 5 1. Biological
Activity In order to investigate the possible biological activity of
peptides, the inmmunol ogical e t on ani mal nodel was
exam ned, with procedures conplf)ﬁg}r}gﬂim) I?ﬁseﬁgﬂrg@ﬁpl es of Pre-clinical
Research of New Druks'peptidsues by réddily sdyhihesizedibgl sthndzid Reotheted sndfeqisbl i c
of China [II.#d@ 1T aﬁuﬂo hdmp*mwﬁa? Al donsyREBRlzE@ By tceaktic MEineihg eydiladdexi city
activity teStusmg'iﬂg:léﬁﬁcfﬁ%kﬁéﬁﬁﬁ%\é&@en'cés ncBiidg |ﬂ'feﬁ‘n)ﬂ1ﬁ@d3a'l ?Eptﬁl@st est were

used to detect any possi fect of peptldes on specific cellular imune
functi on. 3Thel car bBivlogiealtAdtividvcl ear ance test was used to detect any

possibl e ef fect Ofﬁpsga% R0 ePRELbIC il &ﬁlaa{céx ngua; pdiiREL] . The
Sisehel b

Sheep Red Bl ood
possi bl e ef f PO %Ct anfincd th} organ

FRjdes n%r]é img Hﬁ%
wei ght test v@f@c‘i?élé‘?f CPRIERE bt g%?sb? cﬂ%&% ese fi4he
organ | evel . 1IS$113€1WD’5M§¥$§WfHWéths°$IPPﬂ@e§|R§BB Giag ' 'hs negatl ve control,

while theg L-2 anﬁhé g’\fg}ﬁ@gb Q%rawoﬁna%&ﬂteets m@%ehl MRotb LRty Qbavitptdige | L-2
and | FN-y are |g% t ] r i V.
concentrati ond" \ﬁe %gé@%ﬁ%g &e%muquw glé%&gt él} [téSQ ngIse@ &erte%{ gng 1000
fold dosage I‘%ﬂ“? éldF%tor“l ?Pff: fie’ Caf

i munol ogi cal PAredp GHearance fest tvae used ?teﬁralndrp% éo RePY é Gddge
vVersus res porfspéﬂfle Wélliﬂ@hlmmﬁé‘? émstien.ane Sheen Bed Bioad Cell grRBEL hempolysis

di fferendd ovest whe usedjdodi dateat cantyr pbssitie affgciobf tieptidess agehyneabsmmagebeen
scored-as 25upasint i Me ihinohroty argin wetght/iestywasRessdikd detedt anhipsssstladifestefe as
fol lows: 1. Reptilees tMS@AdleveMS002, CVB003, CMBO07, CMBO08, CMBOO0Y,
Cvs010, Qve011, ClVBOlZ CvsQ15, .CGve019, ClVBO%l CVsS029, (g OSi E\Bre
found to be abl e ti8 BifHle e Jalipp BT S SSH 87 BRFRRYE SANTRD WG
statistical | yandiIghi-y igeams vehire ﬁlefrdemteosnqunﬁr@l%amméLﬁomﬁhIFI‘wrﬁr@ aell-gr oup.
Pept i des 20VEGttieth inGNBOSBnwente '3l sBodroarhitrato chmceatshtgontsoof samipld peptikes

| ynphocyt e t nesrsfugedrat s stuligviongvsit atlDed ifeld|dogags gnié.i Cantto tHe firitandace

from the sal idsenplédifyBlf i Rl imEHoIsLR cal?es befpt hietbthe rideWeOR 4 %003,
%82? %’?},’ﬁﬁ% & 0versu%5 fdel fu%% %hex@g@@ 13n %%1&2@3 @18(\3/5820,
QVB032, GYBO3, er@%m Oglc e ooty d bR Sporeiry

i ncrease cy]t Ot ox1 GtV of NK cel | s, havi ng st atistically

signifi cant d| f f erfessakbs f)fmmdnlitgr\saielaséoltmsrral control group. 40 Peptides

CVB008 and CNBO12., at , sul hadBhé CORAERL" Er8Bos, "EMs 7S el RUBE cvsoos,
CMS010, CMS011, CMS012, CMS015, CMS019, CMS021, CMS029, and
CMS034 were found to be able to enhance T lymphocyte transformation,
30 having statistically significant difference from the saline normal control
group. Peptides CMS014 and CMS036 were also found to be able to
inhibit T lymphocyte transformation, having statistically significant
difference from the saline normal control group.

2. Peptides CMS001, CMS002, CMS003, CMS008, CMS009, CMSO010,
35 CMSO011, CMS012, CMS013, CMS015, CMS016, CMS020, CMS021,
CMS022, CMS023, CMS024, CMS026, CMS027, CMS028, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were
found to be able to increase the cytotoxic activity of NK cells, having
statistically significant difference from the saline normal control group.
40 Peptides CMS008 and CMS012, at suitable concentration, were also found
to be able to decrease the cytotoxic activity of NK cells, having statistically
significant difference from the saline normal control group.

3. Peptides CMS001, CMS003, CMS007, CMS009, CMS010, CMSO011,
CMS012, CMS015, CMS020, CMS022, and CMS034 were found to be
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to be able to decrease. the cytotoxic activity of NK cells, having
statistically significant difference fromthe saline normal control group.
3. Pepti dwe oGhBAL, CMS003, CMS007, CMS009, CVS010, CVS01PCT/GHIB0ID3
CMS015, Cws020, CMs022, and CMS034 were found. to be 8 WD 03/006492

PCT/ GB02/ 03203 able to enhance the secretion of interleukin-2 (IL-2) by T

| ymphocyt es, havi nghlesthahhsideard botr&ioan kligrukingdi (1f-ey §NT eyriphosptéshkavdad i ne

nor mal control grog&tlsécaugv%ﬁ&ﬁt SR e HoMER0 3alirfeMRR8] cdalMoOkRup CMB011,
Cvs012, CMS013 CMs022, and CMVB028 were found to be

5
abl e to enhande th@eptdeseGMBOGE FMS0Y, £M§MFhoEYRI0, HIMBAY, s CMIELRi cal 1y
signi ficant differ &MB0IHraMiSHEs,sEMINE1NEMBN22¢c end r@VISHZDH wyere Fourieist beles
CMB001, CMB002, CMEBR3o EGMGAR Fhe GVRADA,of CVRANOT LyGHBOYE:s, ICVBRLSatiCivEDL 2,

OVR023. vBoa. 10 e B e B e B0 CVE033,
7
CMB034. CMBOBD: andeptbo3bMtd., f oMsd02.0 BASGS eg%goé? é?l\@é@g & hesi s

of anti-SRBC anti b&@¥SOPbNCMED1anGNBRi2%6 @Wﬂﬂ%nws%l EYS083.aEM1q18al |y
signi ficant differ &80T, o06MI0E9s AINIBE2 0 oCMRI02 &0 RIMIN22g rOMP 023, PEES W2é s
Cvs002, Cwe003, CMEAS026MENISD27 CRIBA3M28, CMB 039, WWWSMOCMSWOIB,
CMB019, CMS020, CMERZ§034NE0NRE35, £MSORES03EMBES CoukdVitd 34, abddth EMER36 that
sui tabl e concentrat| Hesﬁ’“%rfeantlaﬂ;ﬁBCf i dl ouden akl Snﬁ%nionbhamehgé hgaving

synthesis of anti - &ﬁ‘i&' Y ﬁcéiﬁocﬂf IteH@e b gﬁéq'sghrfe B8N A8nirbRYI NG

stati sti Ca! ly sign t(;(?m a 9 S cog group.
20 6. Peptides CVS C C %6,
CIV5018 019, 36
were found to be abdsS : ngs Syt qW? eBTfratFth?ﬁvr‘Fﬁ%l ear
phagocyt e, having gbsatfpyeq o By QW?ftP é%hi t ﬂéﬁ pdhesncd MtiohRBhendhedhEPTbr mal

control group. 25 the Sdjgehigechalbvss haviny/saosticativsayglicashddiaenceniso the
CVS013, CMB014, ChkBfimonGhBabéol SBp18, CVB019,. CVB020, CVB021, CMS022,

CMs023, 02 26 933
ﬂYSO?ﬁyrms gl and%%ﬁﬁ%@g% ?@% %ﬁzzdl%ggggt Egﬁg\ﬁ m]eOf

sal i ne nornmal cont FOf u@ $35p SQ@SVGVB pgnd dpeborbleig
found to be able t@hangto@asletmneo prguclspr pmogﬁbé@YlngﬁaﬁiSﬁg Slgmﬁcant
statistically signidiffcant fmmﬂersehmenorfmrbnmntmé gsalpi ne nor nal cont rol group.

Pept i des , , 7, = 09, 013
VBO14, 3%\/282015CMS C@%ggsc %‘V@q%(g)%
sui tabl e concentra Aner ght
CMS022, CMS023, CMSOZ4 CMSOZ CMS027, CM
CMS030, CMS032, CMS033, CMS034, CMS035, 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 CMS030 were found to be able to
increase the weight of the spleen, having statistically significant difference
from the saline normal control group. Peptides CMS001, CMSO003,
CMS007, CMS008, CMS009, CMS010, CMS011, CMS013, CMS014,

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

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

Materials
1. Experimental Animal

BALB/c Mice, 18-22g weight, 50% female and 50% male, provided by
Experimental Animal Center, National Institute of Medical Science, PR China.
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of the spleen, having statistically significant difference fromthe saline
normal control group. The materials and nethods used to anal yse the effect
of the pepDiodess4on 40 nouse are descri bed bel ow. Mat eri alPST/GR02/03203
Experimental Animl BALB/c Mce, 18-22g weight, 50% femal e and 50% nal e,
provi ded by Experinental Aninmal Center, National Institute of Medical

Sci epﬂt;e PR Chi na. inmiBis83{i6906492 PCT/ GB02/ 03203 2. Administration

reconbi nant rnouse . FN- p: 1 da r econbi nant
human 1L (rhi FESPIPIRATY %/ﬁ?ﬂl 9%%)(%5?@5\?@%0“ |9ﬁéﬁj§§g2 o % 5m / each/ day 5
pepti de dose Il’efgfftmlﬂﬁnt woaR & WeHHlS%/QaXI group: 50g/ kg/ day
pepti de dose Kelinggmwup:0.5g9l/k pept| de dose |V group: 0.5g/kg/day The
above subsfangestideaisse dbtougi S&higviegidiyn 0. 5nl saline and injected 10

i ntraperitoneak, t(dedbséﬂfg}ﬁuﬂ% gn(tgycmyous days, once per day. 3. Miin
Reagents The IPﬁ g?oug) ufactured by Anerican Peptide Conpany,
I nc. USA Feta %0% ?\é éﬁﬁ%M 1640 cell culture nedium G bco,
USA 15 MIT, &fdf ° Bel j ing Biotech Inc., China
rhiL-2, Shanghai HTEi afboBﬁo&tUQethn%ﬁcwere Pie hioc § Sl sepiae sandoiiesstdt i on,
Resear ch lmst|1ﬂttﬁpenmﬁaeﬂe(npu)<ﬁd>rd@|@nmlmshys oNaEtpemialy I nstitute of Medical
Sci ence, PR mahég |cuI ar Stomatitis Virus (VSV), IFNy and IL-2
standard sanpPe ABREPENfstitute For The Control OF Pharmaceutical And
Bi ol ogi cal Pr dliagieptid®Rwetd nastorTmanefettirednbly 1/oRericsal Peptigief €ompam Brof W
Chen of BeijiffgAhniversity Departnent of | mrunol ogy, PR China 25 Method 1.
The effect of FREPbbEARSs@meeld RPRIT-TeAouell tyiturd nibdRme@ibad,i@A of spl een cel |

suspensi onjs[ll\,ﬁTTﬁ@ W/S@grﬁh qggmere randomly divided into the peptide,
| FN, 1L-2, an %%1%%&@% Igae per group. The day after the | ast

Ej_eslt subfstanc “?% uai% FC , were sacrificed by cervical
i sl ocation. nd d
cold D Hank @w ot w e we e gﬁ%ﬁ‘ﬁﬁ o PRl PREE
suspensi on wad'afigpal H@W@F Hcea auge 150m di arret er _stainl ess

st eel sie¥e. Afesignlac eﬁwmaiﬁtg@é/flr@n( ROGY-T dnd 1. I; -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 immunity

1.1 Preparation of spleen cell suspension .21

The BALB/c mice were randomly divided into the peptide, IFN, IL-2, and
saline groups. Ten mice per group. The day after the last test substance
30  administration, the mice were sacrificed by cervical dislocation. The spleen was
isolated aseptically and manually dispersed in cold D-Hank’s solution using an
injection needle. The dispersed cell suspension was further sieved through a 100
gauge 150pum diameter stainless steel sieve. After centnfugatlon at 200g for 10
minutes, the supernatant was discarded. The cell pellet was re-suspended in 10
35  volume of Tris-NH4Cl 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, containing 10% fetal bovine serum.

12 The effect of peptides on T lymphocyte transformation™”

Spleen cells of density 1x10%m] were placed onto a 96 wells cell culture
plate, 100pl/well, three parallel wells-each of the assay sample and control sample
per mouse. To the assay wells, 100pl/well ConA of 100pg/ml in RPMI-1640 was
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m nut es, the supernatant was discarded. The cell pellet was re-suspended in
10 35 volune of Tris-NH4Cl buffer and then kept standing still for 10

m nut es aworeOm491 enpet at ure. The suspended cel | s were colPCEaBsA/ 05203
centrifugation at 150g for 10 mnutes. The cells were washed 2-4 tines
with cold D-Hank's solution by re- suspending and collecting by

f heghe e
o e e e e
cont ai ni ng 10;) 1 ga@?ﬁv iR ﬁsupseatagﬁ?? 5’@%% ”St"%edat
Y o |°¥t° Pib %Lﬂ“gggdnm%lOPOOUV\e:I three par aI I eI

pl aced onto a™
vel I's eachs of the 38RV e ﬁmf%fQH%/ﬁPH%RPMIS%@'v@as 464 ?@Hﬁ:%el%lll%h@n@ssay

vel I's, 100” elce 966‘51% Q{ aki égg d for
FCr Geoal 03207 Ceﬁé G 53?%%@? o

for

ceI S
were then pel PEPE] z 'P@Ha%ﬁl ?‘ﬁ?"t BC?HH eéémdﬁl?g‘en for
super nat ant mésmequ(ecwea tad Obswp@dofagach welE refsrensgd gk pAmy LAD BIASA FN
det er mi naﬂ@onreagemas usedel |- MIT of Img/m in RPM-1640 was added to the
cell pellet a@ﬂ ceI | s re-suspended by shaking for 2 mnutes. The
i ncubati on was con |nued for 4 hours. The supernatant was di scarded after
centrifugation at Eaflg rhouselfdrmed nhteesassdp ObelkOnhd Hittee 2eqrtmp amells. weBheadded
to the cell pslhetat@nadnebalSin of @hch BolRewhedbtalned Myt Aitsn dEDHEH MG Bfcre@ch

wel | referencem af tfR30nen pMIILELW SR, thef diGiadRr theaglueSEtheakay! REllory theFach
mouse for{ed LALRE vAFSAY Well's and three control wells. The Stimuiation

I ndex (SI) of each npbuse was obtained by first deriving the average D of
the three parall el Thekffsst of peptidts vh dNkbgelt mivital’ e of the assay wells by the
15 control wells. 3Teeff ct of %’[ISH?S 286'\' abctlwt 3,1 43

M ce spleen cells W E}%{ 891 5‘F| ét(il eﬁ lges(‘? tl1 % 1
above. Target 2% s % -OF BrEgroYest I‘b EaB e lPgm
1x105/ m . USUﬁnggaa 86 weéls»l@llc@ﬂﬂurq:nlatmrlé%ll aoese speen nﬁbs@dsw%léwuwel s and
1001 cul t20 e ZGdvadiwen widel @dthedontol hellcantaimhg waly tleosilednncally; dA0yl t he
spl een cel |'s; talgb@keué aqﬁ(geoo;ﬂeddlﬁr@ﬂl@dlhﬁpbvewéddéaeo sl comtrorerdl astdgdino t he
ConroL et @ﬁ? sgbl s, G0 oS 166&%% 18 and P TR aeceﬁpk&?eﬂa hkétapgl -
sets of the above %SS% epar ’@“E arﬁlouss§§5gﬂ{e ﬁ‘éo@é %eﬁll\g%n%d uge 8at 1509
for 10 minutes to Sm’npbsmareheemﬂﬁﬂgsd aﬂ'hﬁ)gR>51§unmnteattambllmshaj¢esﬁsarﬁxed and
S0/ wel | MIT @fpehiieniivav@scadedand I6)8/wSPIOLITOSY 1 g/ il WWag aMas. thesvesdtaken for
2 mnutes, anﬁ‘m&tﬂﬁ:“@@é %naéhaﬁglpfoﬁ%r%teg Ofnd*incBAMES -at BIeC SYRECORLBRY Was

di scarded aft 5rge@hgj a%tdgc af Ohaut 1164 t
HC1- 2- propano | Ef?ﬂ%‘g% Cil|“?f;§%dg%%]8nu g g;g%%z rea ir}ée)sgas
0

used to obtai %
reader was used to obtain s70nm OF each wel reference at

30  Calculation:

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

35  following formula:

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

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

HT-2 cells at log phase were collected by centrifugation at 150g for 10
minutes, and washed three times with cold Hank’s solution by re-suspension and
centrifugation. The collected HT-2 cells were re-suspended in RPMI-1640 and
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30 Cal cul ation: Each nmouse has 9 wells: three "spleen cells only control,
three target cells only control, and three assay wells with both spl een
and targewomlod@92 The NK cell activity index of each nouPeTwERn20820ai ned by
first deriving the average OD of the three parallel wells of each

conbi nati on, then applying this average OD to the 35 following fornula: NK

cel | act IO\[/)I t%/ldcﬂl‘}lﬁé‘d at—3?[°§2" 6oy eI asr i@nﬁ%ut@@' 350 céllldw%l@[iﬂﬁhezcﬁbdhle&\l@wg:f-

aver age 0 Y LI &gl o ety

wel )] x 100?/n% tfé bgé Suwfn ReD aﬁg{rﬁggatgf?ega%t?\iig%&n 3(/)rrpholcyte
in secreting (?_é: I/ s at 'Tog pase were col | ected by
centrifugation at TBé)guf)ﬁnathﬁt obiaimeti ein, seation iad heetet diheed ttd rths follewingol d
Hank' s solaut i pecdiyadeniSRPBAISI AA0: 400%, S6%t 25%uasyR6.25%)end 0/1R6%L ed HT- 2
cells were. re-suspended in RPM -1640 anl 11 WO 03/ 006492 P%ﬁggg/ 03203

i ncubated at 37C, Hysoopes dhlutgd {9 nibeedollopring ceqneentption it

twice with Rﬁmmﬁahﬁﬁw/ﬁ?érls?és@@ﬂsﬁ%ﬁwﬁd Tetimbgadilén[Ugnld re- suspended
to final Conce“trﬁtg@f\v& c%ﬁg#ﬁélm Yid *%v{sipé\élgoql%ﬁx tﬁ@ pabdel RARNfer

obt ai ned in seclil. on 2 were 8% ¥ oW ng per centage with
RPM - 1640: 100%% iR 2 25% 12.5% 6.25% and 3.125% rllL-2 was diluted to
the fol | oMl ng concﬁngata/telcontmk tINORPRPMIE4G0 + K001 B celpgopemsion | 1251U ni
62.51 U m, 31.251U0n2 stamdhrd:51 (01 11AD solAti&B+WeDl HEH cetldukpansiopl at e was set

up with three par ahkal wal:| ®opetilutc@siieRakd@n: 10bf1 NauRtélY Susp@Ridnol © 1001
RPM - 1640 + 100l HT-2"cell suspensi on rI L-2 standard | 001 rlL-2 solution

+ 1001 HT-2 cell suspension ., Assay d ut ed supernata 00l
HT-2 cel | suspensi b¥ BigE ?Sa]lnéu%‘si ?tr*?(?u a /edf%& ﬁ%ehoﬁ%%éﬁ r%%%e‘ﬁ%urs
t hen centls f ugi% for 1515mm51@g afndrthﬁﬁumm@ﬂae‘fsrwedhew%ef) ﬁmgémlt MEhoted.
| 001 0. Sny/ M RRMI-1i6A0 RiEMut1pdkholsiitfhopitthgdtienehs wdfled phichaddi wellas Jsitided
into each welghakinpffoes-4 siakésng ré-otspdnd the dulib eontiaus & swsia brianetheeh| s,

continue to ima¥HagempRE @P@ﬂi@ﬁrceﬂmf&gwrams@@kml SSmWRR& dddahe @Watimged at
ig?ﬂgﬂ L o 15ppev5w}e Ad 1 6@ 25 9 MOmMaﬁ rgwﬁﬂm ¥As S8, wekda fo}gglat
570nm re erenc%ﬁ?1 tteg%%% %1)(12&1)&? @&I%%r i drmea er. W%al C%I?Rﬁhéﬁé The
average OD of °fHE t hree paral l el wells of each di lution was taken and
pl ott ed agai nSilcgetigentrati on on a sem -l og paper, concentration on the
X-axis. 25 The concentratlon at gg o OD sa uration vvaﬁ obt.ai ned for bqth the
testing super nat ahi® affgage Dot the hipe Pip 1?1 wells ¢f gagh dilptianias takep @fon at
50% maxi mum adleltesh againgt| copcenirasing 41da ¢Pmiddopanst, GOBSHEMIONAR Hist Kowys- x
activity 26f rThe 2osteatrdaonl ait SBOYD saturation was obtained for both the testing
supernatant and rIL-2.

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

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

The supernatant from the section 1.2 was diluted w1th RPMI-1640 culture
medium to the following percentages: 100%, 50%, 25%, 12.5%, 6.25%, and
3.125%.

35 The recombinant interferon (rIFN) standard was diluted with RPMI-1640
to the following concentrations: 500IU/ml, 250IU/ml, 125IU/ml, 62.51U/ml,
31.251U/ml, and 15.51U/ml.

Target cells 1929 at log phase were adjusted to 2x10°/ml with RPMI-1640,
with treatment same as the HT-2 cell described in section 1.4. Stock VSV was
40  also adjusted to 100 TCIDs, with RPMI-1640.

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

Negative control well: 150p] RPMI-1640 + 100l 1.929
12



maxi mum action (11U m) 30 1.5 The effect of peptides on the activity of T
| ynmphocyte in secreting interferon (IFN)E63 The supernatant fromthe
section IwDosasc4dl | uted with RPM -1640 cul ture rmedi um t o PCAEGHRI082084 ng
percent ages: 100% 50% 25% 12.5% 6.25% and 3.125% 35 The reconbi nant
interferon (rIFN) standard was diluted wth RPM-1640 to the follow ng
concentrati ons: @il%c%@.‘g&u‘& 100 f{b%%zto&ld@wwt%s% 1 98T/, and

15.51U/ m . Target t XA/ n with
RPM - 1640, with tf Fr%h"t‘tys‘% %b 199 90 Section 1. 4.

Stock VSV was 40 #Fsy vk JO0y dlthé}e wewr@éé WOH Esgit lgﬁBlll{égVThe fol | owi ng
on a 96 well culture plate was set up, three parallel wells per

conbi nati op: Negat iSumptMive! insebdted 2501°CRPL- €64 Gort 24000urd 92fhe AGSINVG

03/ 006492 PCT/C%Q;}/‘QQ Qiere B ddvRrioaREN hnﬂ@hﬁvert%@%lcﬁ?&d 1646hFmled L1929

+ 501 VSV gﬁrs‘a nvc':Jl c’é@@l {yaskd0hnd b F&l@%ﬂﬁ Qb r%QPQarﬁqusgdé"scﬁgéd VvV
assay wel | : 8 Zyte supernatant + 100l L929 + S01 VSV 5 Sanples were

i ncubat ed at % CO2 for 24 hours. The positive control wells were
observed peri ddionddtiop: under i nverted m croscope to confirmcell [lysis,

h |1 d, ed, d bed
Secti on 100, < Cal cuapFtEoRoR Rl aawmgﬁéowerga%%%”%a%s%ﬁ?ﬁ%@ -

obt ai ned sane lxﬂaﬁaé%ulgf@éﬁN@ﬁﬁwiya sl RUEVIEN activity of sanple as

foliowing: Sanple KENMACTYidkiyity CSRERLI diuidhi £M09 naRi iR IRUM ARFNON
rLPN ot andar dodid it fﬁﬁo %-{/VT gﬁgﬂﬂb o) g;taﬁ SHATERrLA I a6 syid v at

that 50% rmaxi nmum g of "peptides on antlobody
formation"' SHEEFYBFBPY ]51 Is (SRBC) were prepared by collecting bl ood

from ceryjcab, vei mhaR@eRlf peplid@sdnShabbdiefothasdn™ th gl ass beads. The
fl ask was shaken for 3 mnutes and the blood then ni xed wi.th Alseve

sol ution (gl ucose Zhegyredvhlood epllaSREL)| weasneigaargd %@ icting QP%@GWI ‘Wi th
distilled wat eevicahdeistaod gut iato agerie(laskitaidi gase byadsef hedlagk e/as shaksndar wer e
centrifuged aB rB@itgs mdnthebies! then cuiktdwtitht AsevegRBOticTHglwwesd 2.00arHaGlashed
two times by oeigsbhapemnshede a8g aemstrd f100ml inath distilledownrt) sl stored aTHED. t he
cell pelleg w@%nﬁ@iakayb@fér@wsec%ﬁlbg‘wa@tdeaﬂﬂlfagedla&(igog & midtestb Rol&S tand
re-suspended 'sgstal iTHE cbs %keewaﬁfedftwea mygog}kwgls Iﬁékﬁi)@é?ﬁﬂlfﬁ@atmr?lﬁ’ :
(v/v). 25 Co Y@ TREERR'E 6\%&9 ﬁ % £$80 yloser um
'nto - one VO' HTutes an{ Irf]:c SI%pexPaa % i sa m%ﬁ' gﬁ 1968 ¢kdn 08 1on

m nut es at 2% (V/V)

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

The BALB/c mice were randomly divided into the peptide group, IFN
30  group, IL-2 group, and saline group, 10 mice per group. The test substances were
administered as described in section 1.1, plus intraperitoneal injection 0.2mI SRBC
per mouse on day 12. On the day after the last test substance administration (day
16), blood was collected from the eye canthus and left at room temperature for one
hour for serum exudation. After centrifugation at 200g for 10 minutes, the serum
35  was diluted by 500 times with normal saline.

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

40  supernatant. ‘

To 1ml of this supernatant, 3ml Drabkin solution was added and left at
room temperature for 10 minutes. ODs4onm Was obtained.

Calculation:

13



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

vol umes of nornal saline were added to obtain, the working conpl enent

sol uti on.wohg/oB8AB/ c m ce were randonly divided into the peptGrRieosgpooup, | FN
30 group, IL-2 group, and saline group, 10 m ce per group. The test
substances were adm nistered as described in section 1.1, plus

i ntraperitoneal 'nkéfe}é QB (b 211 vRBE iR by SR 0D SHAXREL sQPekdidn Gay af ter
the |ast testD§a%ﬁ%ﬁ]t n; é({ﬁ%lﬂﬂﬂatnﬁaﬁlh&aé eﬁt%gm era%r@ofgr Vl@s fotdsesdegd from

the eye cant h@@ erature one hour or serum
exudat i on. P4°E<é‘h?‘srt| Wyation at 2009 f or 10 mnutes, the serum 35 was

diluted by 500 ti nBsmlectsBruRPimaBk =¥0I0sNE, offiest!sainptl 4 rf@enteOBe,sfKBO0Of each
nouse, O. 5ml SRBC suspen5| on was, . added. Ice cold, Then Im_workin

conpl enent® sof-ut i ohhoersfeat @& dpeptiges |%§k§’aﬁ’3%g°&b’t°:§1?cﬁw&f1%? ‘Pfam?nPB‘t“gi"é
m nut es. Reacphagnsytmnétheewelghtaifemnmylepwn Col d. Sanpl es were then

centrifuged at 200@ tﬁr t?as??es?'sgﬁia R aﬁg‘“ﬁ 1??[{&)[‘3 dgptm T%el m  of
t hi s super nat ant 3
t enper a? ure fOHCCIHN lﬂlﬁcé‘g “ 8 | jf‘h‘édnk | (¢ aihlhg}? Wby -
03/ 006492 Pcrv@@iz%g@b@omﬂb?wle‘f%% OD540nm was obt ai ned by mi xi ng 0. 25nt

fgfclgu;%f'eggbg bl %&% a{hdsﬂlré‘%ﬂlﬂﬁ{ ggﬁéﬁ% de;?%}%‘ﬁ HoAt 2%9%?@%@5[} ﬁ}t g][e
P’é ey Eaﬂa%sld%fw Sabehtidso

test sanple =
phagocyt osi s Hﬁ@fql ${)
organl8 91 OHayfrcwieiRd bYir ’P@ant REn ést t est substance adm ni stratlon
(day 16), the m ck=gga, irpec)edom tih 0. 1m / kg body weight India ink (5
times dilytion wtRey:normal saline) fromthe tail vein. 10 One minute and
five mnutes after lln@j@ggom{(atlfmt%hhgn 20l bl ood was obtained fromthe
eye cant hus vmthaQe %gr@ e The blood was mixed wth 2nl 0.1 %
w v Na2CO3 and the tal ne The outline clear index K was
cal cul ated by the vﬁ“ﬁg for mul a: K=(1gAl-1gA2)=(t2-tl) 15 Key: Al :
oD680nm at_ first ntrzndt NUE>. oD8Onm at fifth mnute t2: 5 mnutes t2: 1
ninute 28 One day after the | ast test substance adm nistration (day 16),
the liver, spleenQnandytdfemibe ddsanebt wabstarsepainanetd-atod (8dyof 6)pdheldyeni t h
filter paper gpidn, wed ghvdus Fhadphagaeyirast sndrsiered dwasvithafited pdpesl aa8
bel ow. weighed. The phagocytosis index . was calculated as below:

o= (3~/K)(W—:—WL3)

25 key:

W: body weight

Wis: weight of liver plus spleen

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

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

30
Results
Due to the large quantity of raw data involved, only the compiled end result

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

35 1. The effect of peptides on T lymphocyte transformation

At 500pg/kg/day, CMS002, CMS007, CMS008, CMS010, CMSO012,

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

lymphocyte transformation, having statistically significant difference from the

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

40  to have statistically significant difference from the IFN-y group and IL-2 group
(P<0.05) as shown in Table 1 below.

14



=(3'/ K(W- WS) 25 key: W body weight WS: weight of liver plus
spl een Thynmus gland index (%9 = (thynus weight / body weight) x 100%
Spl een i Mie03(006492%= (spl een wei ght / body weight) x 100% 3®@CRasR020320BUE t O
the large quantity of raw data involved, only the conpiled end result are
presented. The groups without statistically significant difference fromthe
sal i ne negative control are aI SO omtte;lablg,f) 1. The effect of pept| des on'
T |l ynphocyte transfornatt v oS .
Cvs012, CMS015, CMs019, —CNSQ ad—CN A6 : :
enhance T |ynphocyte trarféMSP%tl on, 8haV| ng st atli ?s#q %al I y significant
difference fromthe salif&M§polp (P<@ 05). Anond.¢ieke peptides, CVBO1 O
and CVMS015 were found 40 t@MvBev® statdstically siignifficant di fference from
the IFN-y group and IL-2 gfgdpos (P<0.195) as shown jupFable 1 bel ow. 14 WO

03/ 006492 PCT/ GB02/ 03203 &%EB@) G ogp N XSD (2\%-@4 on index) CMS002 8
3™

1.80.3* CMs007 9 1.60.1 * 08 9 1.70.1 * 10 1.70.2* CwMS010 .
9 2.00.3 *@ CMs012 9. 1.4 CIV5059190 2% 019 9 1. 80. 3*
CVS021 10 1.60.1 * CVB029MS4150.3* $FN-y 10 1.169tB3*™ -2 10 1.70.2*
Saline 10 1.30.1 * conpariCGgSOW sal i ng2 group P<0.10&:0.3® conparing to | FN-y

group P<0.05 A conparing gmsbtr2 gragp P<0.05 § 40,609/ kg/ day, CMS001,
CVB002 and CMS003 were foyngshsy be abye to stimylpates«l | ymphocyte

transformation, having sta ically.significant dif ence from saline
group, IFN-y group, and ILLI%% oup (F@O 05). dlélirg%r?é CVB036
Saline 10 1.3%£0.1

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

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

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

Table 2

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

IFN-y 9 1.7+0.2*

IL-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 5pg/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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were found to be able to inhibit T |ynphocyte transformati on, having
statistical 10 significant difference fromsaline group (P<0.05). Data
detai | ed wo 0¥aid4e2 2 bel ow. Table 2 G oup N XSD (sti nul at iPca/GBudes03 CVS001
10 2.20.5 *@ OCwMs002 10 2.60.3 *@ CVS003 8 2.20.5 *@\ CwVsS014 9 1.00. 1*
Cvs036 9 1.00.1* IFNy 9 1.70.2* [|L-2 10 1.80.2* Saline 10 1.30.1 *
conparing to saline group P<0.05 @conpatlefg to | FN-y group P<0.05 A
conparing to IL-2 group oL At 5q/ - : 003, CMsS007,
and CMS034 were. found t d%ﬂag bj¥5tu :tiHBQEgﬁ%?Hyu%|§€$§zstransfornation,

R

S

having statistically si di fferencefromthe saline group (P<0.05)
as shown in Table 3. 20 03/}806492 PEHHEEF2/ 03203 Table 3 Group N XSD
(stinulation index) CVSc80071081.70.2* CVBOOF 10 1.60.2* CMS007 8 1.70.1
* CMB034 9 1.50.2* |FNEMSO®41.60.2* [L4%+92k 60.1 * Saline 10 1.30.1
*conmparing to saline gr qu_f<O.050At 0. 50hkgpday, CM5008, CMsOL0, and
CvsOl1 were found to be Iﬁ_bjfe togstiml ate ‘_l;olly,rrphocyte transformation,
having statistically signi.ficant .5 differfgnce fromthe saline group
(P<0.05) as shown in Tai2d2 ! sti Lon index) CMS
008 10 1.70.3* CMS010 9 1.70. 3tompME} tblkalifle droGP P4D.05I FN-y 10 1.60.2* 1L-2
10 1.60. 1*

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

Table 4
Group N X+SD (stimulation index)
CMS008 10 1.7+£0.3*
CMS010 9 1.7£0.3*
CMSO011 10 1.6+0.4*
IFN-y 10 1.6x£0.2*
IL-2 10 1.6£0.1*
Saline 10 1.3+0.1

* comparing to saline group P<0.05

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

At 500ug/kg/day, CMS010, CMS013, CMS016, CMS023, CMS024,

CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033, CMS034,
CMS035, and CMS036 were found to be able to increase NK cell cytotoxic -
activity, with statistically significant difference from the saline group (P<0.05).

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

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

20
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Saline 10 1.30.1 * conparing to saline group P<0.05 10 2. The effect of
peptide on NK cell cytotoxic activity At 500g/kg/day, CvsO O, CMS013,
CVS016, GNBO28964eNS024, CVS026, CVBR27, CVSO28, CVBR9, ENBE302/08£0BCO32,
CMS033, Cwvs034, Cws035, and CVs036 were found to be able to increase NK
cell cytotoxic activity, wth statistically significant difference from
the saline group (P<0.05). 15 Anong t heblegepti des, CMSOLO, CVS016, and
CM5030 were found to have S@upStically signiXHSEak) difference fromthe

| FN-y group and IL-2 group (@¥800®) & showngim#Fable 5. 20 25 30 16 WO
03/ 006492 PCT/ GB02/ 03203 Tatis0b3 G g@up N XSDgds9* CM-010 9 914* ~ CMs013
8 849* CMS016 9 91+7 *@\ @UM8D361097912* CHMEEP#AMO 898* CMS026 10
.897* (Cwvs027 10 888* CMS0Z8M$02D05%0 CMS0297981874* CMS030 10 915 *@
CMS032 10 875* (CMS033 9 898MSQRAB034011 859* 89£MS035 8 9010* CMS036 10
887* |IFN-y 10 778* 1L-2 10CM3826 SdDine 8 68987™ conparing to saline
group P<0.05 conparing to IGMSP2Grodp P<0. 0588#*conparing to IL-2 group
P<0.05 5 At 50g/ kg/ day, CvSDER02&NVBM03, CVS0PBES*CMVB021, CMS026, and

CVBO35 were found to be abl €M§02%cr dise NK c8T+4% ytotoxic activity, having
statistically significant dl(?M@O%Qme 1Promt heg%éé5 ine group (P<0.05). Ampng

t hese
CMSO033 9 89+8*
CMS034 11 85+9*
CMSO035 8 - 90+10*
CMS036 10 88+7*
IFN-y 10 77+8%
-2 10 T7E8*
Saline 8 63 19

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

At 50pg/kg/day, CMS001, CMS003, CMS015, CMS021, CMS026, and

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

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

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

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

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

Table 6
Group N XESD (%)
CMS001 10 85+10%*
CMS003 10 85+£6*
CMS012 9 40+9*
CMSO015 8 78£8*
CMS021 8 88+12+@A
CMS026 10 76£9*
CMSO035 10 72+9%*
IFN-y 10 73+10%
IL-2 10 74+8*
Saline 10 568
* comparing to saline group P<0.05
15 @ comparing to IFN-y group P<0.05

~ comparing to IL-2 group P<0.05

At Spg/kg/day, CMS008, CMS009, CMSO010, CMSO11, CMSO012,

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

17



pepti des, CM5021 was found to have statistically significant difference
fromthe 10 IFN-y group and IL-2 group (P<0.05). Cwvs012 was found to be
abl e to iwbioBioo649NK cel | cytotoxic activity, having stati SCiraokp3203
significant difference fromthe saline - group (P<0.05). Data detailed in
Table 6 below. Table 6 G oup N XSD (% Cwvs001 10 8510* CMS003 10 856*

OVBO12 .9 409%:i G0} 5 ofi BRI di oMRO2 oS (B8 1N @oroVBRZ6 -3 Bl I<0.055A35 10
o y [g§ 12 10 1748* Sal i ne 10%&8 * conpar@fonggto sal i ne

729* | FNy 1911%%}@?1

group P<O0.05 conparing to | FN-y 'Ilep P<0.05 A conparing to IL-2
group P<0.05 At 5g/kg/ day, cm5nn8,_cmBgﬁ%,;kmsnl%?_cmscm;,_cwso12 CMS020,
CVB024, CMBS034, and CVS036 werapf oundVt o be aBiEsSH 6) ncrease NK 20 cel |

cytotoxic activity, having stMS088i cd0y si gn9Btesmt difference fromthe
saline group (P<0.05). AmongCM$88 pehti des, % and CVB009 were found
to have 17 WD 03/ 006492 PCTEHR020 0321(93 stat 84 cal Iy significant

difference fromthe IFN-y gr Oé}zwd

110- 2 grou <0.05) as shown in Table
7. Table 7 Group N XSD CMsC g Zgb CVS § 92+6 *@\ CMS010 -10
829* (CMS011 10 7610* CMS01 57* CVsQ20 ,16* CMS024 9 783* CMS034
8 905* CMB036 10 759* | FN-GVE0Z8087% 1L-2 1@0 Saline 10 609 *
conparing to saline group P 36 10 . 7540
TEN-y 10 80+8*
1L-2 10 80£8*
Saline 10 609
* comparing to saline group P<0.05
5 comparing to IFN-y group P<0.05

~ comparing to IL-2 group P<0.05

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

CMSO035 were found to be able to increase NK cell cytotoxic activity, having

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

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

Table 8
Group N XESD (%)
CMS002 8 76+9%
CMS008 10 46+12*
CMS011 9 79£3%*
CMS012 9 77+6*
CMS022 10 CT3x11%
CMS028 8 79+£3%*
CMS035 10 76+10%*
IFN-y 10 72+9%
1L-2 10 74+10*
Saline 11 58+7

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

At 500pg/kg/day, CMS007, CMS009, CMS010, and CMSO015 were found
to be able to promote IL-2 secretion from T lymphocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS007 and CMS015 were found to have statistically significantly difference

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

0. 5¢/ kg/ day, CMS002, CwvsOLl1l, CwVs012, CMs022, Cvs028, and CMS035 were found
to be ablwotod/odder ease NK cell cytotoxic activity, havi ngPCIGBasI03tically
significant difference fromthe saline group (P<0.05). CMS008 was found to
be able to inhibit NK cell cytotoxic-activity, having statistical
significant difference fromthe saline guele® (P<0.05). Data detailed in
Table 8 below. Table 8 G ool XSD ) CVEREZDRITHI” CVB008 10 4612*
CMBO1Ll 9 793* CMSO12 9 77@1\%}%@75039 TU 73194 15+CVE0Z8 B 793 CMB035 10
7610* IFN-y 10 729* |IL-2 cds@@elo* 1pSal i nej1hd 589 * corrparl ng to saline
group P<0.05 15 3. The eff emsofo pepti des orpstehe+@etivity of T | ynphocyte
in secreting IL-2 At 5009/ kgvidays CBB007, @@Q09, CVBO10, and CVSOLS were
found to be able to pronmdiUENIL-2 sé0retiondoed®t T | ynphocyte, having
statistically significant IdiXferend@ from7did3%ali ne group (P<0.05). Anpbng
t hese peptides, CMS007 an@aidS015 were foudttlfo have statistically
significantly difference 20 f¥oombixénd fo-s2ligy gopp PREM505) . And, CMS009 and
CMB010 were al so found to ha@eostatingto FA-} grosp @0fdScant di fference from
both the IFN-y group and | L- 2 "gromparing Bx<IL-QgyouwmpsP<h@wn in Table 9. 18 WO
03/ 006492 PCT/ GB02/ 03203 Table 9 Group N XSD (11U CMsO, 07 9 8615*A

CMs009 10 114}3 * t %@g éﬁ%?)@ erl% 8517 be a 0018*
R e g U ol

differ ence from the saline group Among ese ep ides 3 was
found to have statistically significant difference from the IL-2 group (P<0.05) as
10 shown in Table 10.

Table 10
Group N X£SD (IU)
CMSO001 10 60+10*
CMS003 8 8O6EF9*A
IFN-y 9 99+16*
1L-2 10 72412%
Saline 10 39+10

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

15
At 5ug/kg/day, CMS007, CMS012, and CMS020 were found to be able to
promote T lymphocyte in secreting IL-2, having statistically significant difference
from the saline group (P<0.05) as shown in Table 11.
20 Table 11

Group N X+SD (IU)
CMS007 8 64+12*
CMS012 9 65+16*
CMS020 8 63+11%*
IFN-y 10 96+14*
IL-2 10 77£13%
Saline 10 379

* comparing to saline group P<0.05

At 0.5pg/kg/day, CMS010, CMSO011, CMS012, CMS022, and CMS034
were found to be able to promote T lymphocyte in secreting IL-2, having
statistically significant difference from the saline group (P<0.05). Among these

19
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5 At 509/ kg/day, CMS001 and CMS003 were found to be able to pronote
activity of T |lynphocyte in secreting IL-2, having statistically

si gni fi cawD o3god4per ence fromthe saline group (P<0.05). AromgRDO33
pepti des, CVMS003 was found to have statistically significant difference
fromthe. IL-2 group (P<0.05) as 10 shown in Table 10. Table 10 Group N
XSD (1U)  CVBpeptides, GOH034 wVEo@a! B 1866 stafistidafiNsignPiQa6 tiffdréncg fidin Tkl 2*
Saline 10 391@% ggpdw)st)o Addi V90 quURnP V8622 Av&@rmw Ifdl@tdtﬁ) hbve?

group P<0. 05 Wjﬂf qusg) qr.fo o be
able to pr on%%%st 5 ‘?gkgﬁé a 15 (gé(?]eﬁtml ng | B@rlﬁaw g tat| Stl ?‘]‘fhft
significant eré P "t"tﬁ% Sal ine group (P<0.05) as shown in Table

11. 20 Tabbe 11 Group N XSD (M Cvs007 8 6412* Cwvs012 9 6516* CMs020 8
6311 * IFN-y 10 9614* 1L-2 10 7713* Sathleé210 379 * conparing to saline

group P<0.05 At 0.5g/kg/ dax,}mQNSOlO,N CvBa | x+6] ¥, CvB022, and CVS034

were found to be able to p 1T L-2, having
statistically significant ﬁ from t he sal bne group (P<0.05). Anopng
these 19 JL UJ PJ 094-1 | ﬁIL@T 8pEC Q)@’i%%&% PCT/ GB02/ 03203

peptides, CVS034 was found &MSRkYe $tatisti S|y significantly difference
fromthe IL-2 group (P<0.d3yS02hd, SCVMSOL1 Hif:1@¥B022 were al so found to
have statistically signifi@egt34liffierence gssameboth the IFN-y group and
IL-2 group (P<0.05) as Sh%? n TaQphe 12. & hable .12 Goup N XSD (IU)
CMB010 9 6611 * IL-2 10 73+13%

Saline 10 38+13
* comparing to saline group P<0.05

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

10
4, The effect of peptides on the activity of T lymphocyte in secreting IFN
At 500pg/kg/day, CMS010, CMS013, and CMS016 were found to be able
to promote T lymphocyte in secreting interferon (IFN), having statistically

significant difference from the saline group, IFN-y group, and 1L-2 group (P<0.05)
15  asshown in Table 13.

, Table 13
Group N X£SD (IU)
CMS010 9 167+13%@A
CMS013 9 154415%@~
CMS016 6 162+19%@A
IFN-y 10 139+16*
IL-2 10 " 120£13%
Saline 10 65+11

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

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

25  have statistically significant difference from the IFN-y group and IL-2 group
(P<0.05) as shown in Table 14.
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CvsO11 10 10119*@ CMS012 8 5913*
IL-2 10 7313*

| FN-y 10 8715*

CMS022 9 10914 *@\ CWVsS034 10 8510*~
Saline 10 3813 * conparing to saline group

P<0.05 @owmaperddng to | FN-y group P<0.05 A conparing toPCIABog0saep P<0. 05
10 4. The effect of peptides on the activity of T |lynphocyte in secreting

| FN At 5009/ kg/ day,

CMSOLO, Cvs013, and CvVsS016 were found to be able
pronmote T |ynphocyte in secreting interfEbbdnl{|FN),

to
havi ng statistically

significant difference fror@rgﬁkgz sal Nne groq;@rsm
15 as shown in Tatess

(P<0. 05)

12013~

l
| FN-y group P<0.05 20 A cédy
CVMBOOL, CMBS003, and CVB0211WEre foufid to be2shig:to
in secreting |IFN having statiystical iy signiffirggt difference
._o 021 was found to 25 have

sal i ne group (P<0.05).
statistically significant -

(P<0.05) as shown in Table 1

Group N XSD (1) OMB001 10
IFN-'y 9 12518*

Am)g

-Ehese p@eptl de

4" CORPILIS FRlS AT

16244
SpEOL sfil ot
§931ng 8o I L-2 I4BBlp

Y group, and |IL-2 group
Cvs010 9
IFN—y 10 13916* 1L-2 10
P<0.05 @conparing to

”E@<O 05 At 50g/ kg/ day,

pronote T | ynphocyte

fromthe

and | L-2 group
~02/ 03203 Table 14

13 oamparingvedBy-182roup 81805 CVB021 8 14317 * @\

|L-2 1'0 11317ompsahg kell1d gaupP<0.05

5

10

15

20

25

At Spg/kg/day, CMS009 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
15.

Table 15
. X£SD (IU)
121£15%A
86+9*

Group N
CMS009 10
CMS012 9
1L-2 9 105+14*
Saline 10 66x10
* comparing to saline group P<0.05
~ comparing to IL-2 group P<0.05

At 0.5pg/kg/day, CMS010, CMS011, CMS022, and CMS028 were found
to be able to promote T lymphocyte in secreting IFN, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS010 and CMS022 were found to have statistically significant difference from
the IFN-y group and IL-2 group (P<0.05) as shown in Table 16.

Table 16
X+SD (IU)
142+18*@~
89+18*
145£13%@A
96+13*
124+16*

Group N
CMS010 9
CMS011 10
CMS022 9
CMS028 10
IFN-y 10
IL-2 10 . 107£13*
Saline 10 64+13

* comparing to saline group P<0.05

@ comparing to IFN-y group P<0.05

A comparing to IL-2 groupP<0.05

5. The effect of peptides on antibody formation
21



* conparing to saline group P<0.05 @conparing to | FN-y group P<0.05 A
comparing to IL-2 group P<0.05 5 At 5g/kg/day, CMS009 and CMS012 were
found to wWeoabb@vto pronmote T |ynphocyte in secreting | FRCRaBIRgH3203
statistically significant difference fromthe saline group (P<0.05). Anpbng
t hese peptides, CVMS009 was found to have statistically significant

difference fromth (Bﬁﬁi(ﬁ@ @ﬁs@b?"‘@M@odﬁabbﬁdsob@ 1ovshadl e 15
@ oup X fsgow&asm%@??e?%@ e
P<0. 05 15 Atnm -?w § an 8 Wer39 ound to
be able to pr 915 Y %,bhe @%P@PWT ; PR %}g

si gni fi cam dﬁtﬁ\‘l%’fcéﬂﬁélaniﬁfrﬁl ﬁ@f%%cF reoTy g prlmpgrows (P< ese
LIRS AR b2 oo WERLITN ST R T i A S

di fference framd CMBO35RNry fgmdup handsthtistZally sigpificR«t0diffbienes fretndhe iN-yTabl e
16. 20 Tabl e oy qmog XSBind) WMSOME0 TS0 16} 2 LRI 1, QUSGL2,1 S8,
CVMB022 9 1451g 61@1\@@23) CM$0%3, Y MO042448 CMEb3 R whR 18 tnd

o;ﬂ;

Saline 10,0415 [y i00RALID h@*alf%g&z,g Fsh chhg@%’[ﬁ Bl 4R HEDY
g:loggt F;gdSSf%ﬁpH%?PPﬁ@%% 8%/“6 %tgf)gyPCT/GBOZIOSZM At 500g/t<g?{jaseptldes

Cvs002, CVS003, CMs007,
CMVs014, Cvs015, CMVS016,

WL y CME012, CMBS013,
l\l .
CMS029. ME033, and CMSOIBMAGDZ fd@nd to b§géb8

- C\MS023, Cvs024,
to pr onot e antl-SRBC

anti body formation, havi S003

S007 10 69+17*@
CMS008 10 82+15%@
CMS009 10 - 113+22 *@A
CMS010 10 112430%C@A
CMS011 8 188+16%@~
CMS012 8 ‘ 141421%@A
CMS013 10 80+16*@
CMS014 10 ©130424%@A
CMS015 10 136£22*@
CMS016 8 143+38%@A
CMS018 10 66+16%
CMS019 10 91+26+@
CMS020 6 155+35+@A
CMS022 8 68+31%*
CMS023 9  110345%@n
CMS024 8 75+29*@
CMS029 8 1154£22%@n
CMS033 10 - 143427+@~
CMS035 10 88+£16*@
IFN-y 9 37410
IL-2 10 71%11%*
Saline 10 3247

* comparing to Saline group P<0.05
comparing to IFN-y group P<O0. 05
15 ~ comparing to IL-2 group P<0.05

At 50pgkg/day, CMS003, CMSO011, CMSO012, CMS013, CMSO015,

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

20 SRBC antibody formation, having statistically significant difference from the
saline group (P<0.05). Among these peptides, CMS011, CMS013, and CMSO015

were found to have statistically significant difference from the IFN-y group
(P<0.05). And, CMSO021, CMS022, CMS023, CMS026, CMS027, CMS029,
CMS030, CMS032, CMS033, CMS034, CMS035, and CMS036 were also found

25  to have statistically significant difference from both the IFN-y group and IL-2
: group (P<0.05). CMS009 was found to be able to inhibit anti-SRBC antibody
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5 statistically significant difference fromthe saline group (P<0.05).
Anong these peptides, Cvs002, CMS003, Cwvs007, CMS008, Cwvs013, CMVB019,
Cvs024, wWod3@ME085 were found to have -statistically sigRCTiGERQR03203
difference fromthe IFNy group (P<0.05). And, CVS009, CMSOL0, CwvsO11,
Cvs012, Cws014, CwMs015, Cvs016, CMs020, CMs023, CMs029, and CMS033 were

al so found 10fc§rﬁmﬂ@1‘!%a§z§@ét§t§dﬁ€ﬁ'§1 igtARidirGanl fbh e ense g%wpa@t %)t he
| FN-y group ?:% %t% dgﬁi%@ 1%@% as shown in Table 17. Table 17 oup N
XSD (Unit) B“o ]6 }003 10 9618*@ CMS007 10 6917*@ CMS008 10
8215*@ CMS009 10 11322 *@\ CVsS010 10 11230*@ OCwsO |l 8 18816 *@ CMS012
8 14121 *@\ CMBS013 10 8016*@ CMSOl4 10Té!b39¥81* @\ CVMS015 10 13622 *@A
CVS016 8 14338 *@\ CMS018 C QT2p*@CVB020 6 15535 * @\
CVB022 8 6831 * CMS023 9-YiB 3T9BAGNE oMS029-8 11522* @
CVS033 10 14327 * @\ 0v503§1\1$>0@816*‘@ IFN— y523t13710 |L-2 10 7111* Saline
10 327 * conparing to sali GM$®up #<0.05 @ditparing:' to |FN-y group
P<0.05 15 A conparing to UMQO]group P<0. 05 ¢#¢+95@g/ kg/ day, CMS003, CMS011,
CMs012, Cwvs013, CMS015, CMp022, CVBHR34+CMB026, CMB027, CMBS029,
CMS030, Cws032, CMVs033, C% 035 andzl @36 were found to be able
n y

to pronote anti 20 SRBC a tion @g statistically
significant difference fro ne gro % 05). Anobng these
peptides, CVB011, CMB013, %@\1’501% were f ® have statistically
significant difference fro@M3$a22 FNOy group 110+16*@~

 CMS023 8 84+11%@n
CMS026 9 98:+9+@A
CMS027 9 93+11%@A
CMS029 10 143+13%@~
CMS030 10 141£33*@A
CMS032 9 131424%@n
CMS033 8 112+15%@~
CMS034 10 136+11%@~
CMS035 8 97+10*@A
CMS036 10 118+11*@~
IFN-y 9 37x10
IL-2 10 T1£11*
Saline 10 . 32+7

5 , : * comparing to saline group P<0.05

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

At Spg/kg/day, CMS001, CMS003, CMS007, CMS008, CMSO009,
10 CMSO11, CMS012, CMS013, CMS013, CMS016, CMS019, CMS020, CMS021,
CMS023, CMS024, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032,
CMS033, CMS034, CMS035, and CMS036 were found to be able to promote anti-
SRBC antibody formation, having statistically significant difference from the
saline group (P<0.05). Among these peptides, CMS003, CMS008, CMS009,
15 CMS012, CMS015, CMS016, CMS020, and CMS021 were found to have
statistically significant difference from the IFN-y group (P<0.05). And, CMS001,
CMS007, CMS011, 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.
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(P<0.05). And, CMS021, Cws022, CMS023, CMS026, CMs027, CMBS029, CMVS030,
Cvs032, Cvs033, CMs034, Cvs035, and CMS036 were al so found 25 to have

st ati sti cablog/osdsgni fi cant difference fromboth the | FN-y @cougBoanskoBL- 2
group (P<0.05). Cvs009 was found to be able to inhibit anti-SRBC anti body
22 WD 03/ 006492 PCT/ GB02/ 03203 formation, having statistical significant
difference fromthe saline group (P<0.05). Data detailed in Table 18

bel ow. Table 18 Group N XSD (Unit) CvVI@®d 190 .5211* CMS009 8 135* CMSO11l
9 679*@ CMS012 8 5014* CWREES 8 /8P” @ CVBRISDION®A9™ @ CMVB021 9 9420* @
CMS022 9 11016 *@\ CMS023 (B B4HIT@ CNVS0Z6] {r940% 9 9311 *@
CVMS029 10 14313 *@ CMVBO03@MSod4138 *@ CMp32+@ 13124 *@\ CMS033 8
11215 *@\ CMS034 10 136117@SoE@VS085 8 9710fx@:12€%6036 10 11811 *@ | FN-7
9 3710 IL-2 10 7111* Saliomsdd® - 827 5 * compsr®ng to saline group P<0.05
@conparing to | FN-y groupORES0®5 & conpari 7@3186%1 L- 2 group P<0.05 At

59/ kg/ day, CMSOOL, CVS003, CBES0A7, OVS008, CMBAQ9+@~ 10 CVBOL1, CVB012,
CMS013, CMBS015, CwMsS016, CVEDMS012CVS020, CMVBORME22* 023, CMs024, CvB026,
CVB027, CMBS028, CMBS029, CvEDBR013CVBDB2, CvBER28*CMS034, CMB035, and CMS036
were found to be able to pCMdRlEe anBi - SRBC ¢Ht37Body formation, having
statistically significant §M3$3@benc® from t h¥31334 4ne group (P<0.05). Arong
these peptides, CVS003, CMSBAR1%CMVEHO9, 15 CVSEZOT™CMS015, CMBOLE, CMS020,
and OMB021 were found to h&MS0% atiQti call yggaﬁggﬁ@f i cant difference from

AMISO +
the FN-y group (P<0.05). 023 L 562774@n
CMS024 7 171£39%@A
CMS026 9 191+17%@A
CMS027 . 9 117£45%@
CMS028 10 121+48%@A
CMS029 9 147423%@
CMS030 9 158+37+@
CMS032 9 157+37%@A
CMS033 7 128+39*@~
CMS034 8 172+37+@A
CMS035 9 176+39*@A
- CMS036 8 1794+34%@n
IFN-y 9 37+10
IL-2 10 T1£11*
Saline 10 32+7

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

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

10 peptides, CMS021 and CMS033 were 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, CMSO010,
CMSO011, CMS013, CMS014, CMS015, CMS018, CMS019, CMS020, CMS026,

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

20
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CMs007, CwvsO011, CMS019, Cws023, CwVs024, CVs026, Cwvs027, CMs028, CMs029,
Cvs030, Cwvs032, CMs033, Cvs034, Cvs035, and CVMS036 were al so found to have
stati sti cablog/osd4gni fi cant difference fromboth the | FN-y @caugBo2dsoand | L-2
group (P<0.05) as shown in Table 19. 23 WD 03/006492 PCT/ GB02/ 03203 Tabl e
19 Goup. N XSD(Unit) CMS001 9 11024* CMS003 9 9124*@ CWVS007 9 1221 ?2* @A
CMS008 9 9726*@ CMS009 8- 7918*@ CVB0 Iflahidndl 1527 *@ CMVs012 10 8122* @
CMS013 10 9328*@ CMS015 8 @) 016 Hﬁfilﬁg\%yﬁwbuw TO 11820* @
CMS020 10 8924*@ Cws021 9 U% b @ Shyso 0231016627 24 7 17139*@
CMB026 9 19117 *@ CMs 02¢M %0031745 @ 0@58 10 12148 *@\ Cvs029 9
14723 *@ CVB030 9 15837 €@S008MVS032 9 157FEI*@ CMVB033 7 12839* @
CMS034 8 17237 *@\ CWVS035CHM300839* @ CVS03K-18 17934*@ I FNy 9 3710

IL-2 10 7111* Saline 10 3@M§01@orrpanbng to gahkkne group P<0.05 @
conparing to IFN-y group P 5 Algorrpar |75q%*to | L-2 group P<0.05 At

0. 5j g/ kg/ day, CMS021, CMSOE 024, . CVB02 @nd Cvs033 were found to be
able to pronote anti-SRBC dy fgpmatlon—haw ng statistically

significant difference fr oMt 4sal i ﬁ@ gr oupl 5€tﬁ<0 05). Anobng these
CMS015 1314
CMS018 9 341*
CMS019 9 1243%
CMS020 9 10+3%*
CMS021 9 57+9*@
CMS023 10 108+21%@~
CMS024 10 9816+
CMS026 10 19+6*
CMS027 10 99+14*@A
CMS028 10 18:+5%
CMS029 9 18+7*
CMS030 9 19+7%
CMS033" 9 78+12%@
CMS034 10 2042
CMS036 9 2046%
IFN-y 9 37+10
IL-2 10 71H11*
Saline 10 3247

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

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

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

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

15
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10 peptides, CVs021 and CMS033 were found to have statistically significant
difference fromthe IFN-y group (P<0.05). And, CMS023, CwVS024, and CVS027
wer e al sowbaanok4sdbn have statistically significant differemca/dBoomsivst h the
| FN-y group and IL-2 group (P<0.05). Al so, CMs002, CMS003, CMs009, CMsA O,
Cvs(O11, Cws013, Cvs014, Cwvs015, CMs018, Cvs019, CMs020, Cvs026, 15 CMs028,
Cvs029, CMsS030, CMs034, and CMBO36 wer e frgd;gglto be able to inhibit
anti - SRBC anti body f or matsy ' di fference
fromthe saline group (P<gX : ‘ . 20 24 WO
03/ 006492 PCT/ GB02/ 03203 CiYEiI0& ZOl(b' oup Nﬁ)@@ T‘Umt CIVBOOZ 9 41* (CMS003
9 21 * CMS009 9 21* CVSOMEB008 108 - CVBOBIS#11ZF 53* CMS013 10 71* CMs014
10 156* CVS015 9 134* QyBEB09 3 CIVBOJg,94+Q) g23* CMS020 9 103* CMs021
9 579*@ CWVs023 10 10821 1@50@/502 th 10 986 7 4@6026 10 196* Cws027 10
9914 *@\ CMS028 10 185* @@% oL87* 0345 197* (CWVB033 ' 9 7812*@
CMS034 10 202* CMS036 9 9 371 ‘I L 2 10 7111* Saline 10 327 *
conparing to saline group[F ®. 05 corrparl % | FN-y group P<0.05 A
conparing to IL-2 group PLe205 59 5.7%0.8
Saline .10 5.120.6

* comparing to saline group P<0.05

@ comparing to IFN-y group P<0.05

~ comparing to IL-2 group P<0.05

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

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

Table 22
Group N X+SD (phagocytotic index)
CMS019 9 6.7£0.9%~
CMS024 8 6.6£0.7*
CMS030 10 6.3+0.5*
IFN-y 10 6.4+0.9%
IL-2 9 5.7+0.8
Saline 10 5.1£0.6

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

15 At Spg/kg/day, CMSO003*, CMS008, CMS009, CMS010, CMSO011,
CMS013, CMS016, CMS018, CMSOlH9, and CMSO035 were found to be able to
enhance the phagocytotic activity of mononuclear phagocyte, having statistically
significant difference from the saline group (P<0.05). Among these peptides,
CMS003, CMS009, CMS010, CMS016, CMS019, and CMS035 were found to

20 have statistically significant difference from the IL-2 group (P<O. 05) as shown in
Table 23.
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6. The effect of peptides on the phagocytotic activity of nononucl ear
phagocyte At 500g/kg/day, CvVs003, CMS008, Cwvs020, Cwvs022, and CVsS024 were
found to we talbd@dt o enhance the phagocytotic activity of roRaGBICI08MB
phagocyte, having statistically significant difference fromthe saline
group 10 (P<0.05). Anmong these peptides, CM5022 was found to have
statistically. significant differenceTivlogsthe |FN-y group and |L-2 group

(P<0.05) as shown in Tablg_ T5" %5 WO 037X Bedi802{®3203 Table 21
Group N XSD (phagocyt ot i c@%ﬁ%—tﬁg .51, 2%
CMVB020 10 6.40.6* CMS022 0.6 *@A 10 6. 41. 0* IFN—y 10

6.40.9* IL-2 9 5.70.8 SafFM00810 %.10.6 * &&Hparing to saline group
P<0.05 @conparing to | FNCM$i08up $<0.05 A.20hp¥ring to IL-2 group P<0.05
5 At 5049/ kg/day, CVs019, CwM¥I24, arl CVS0307yep.2+f ound to be able to
enhance the phagocytotic agtifyiity ofp nononucd gay jphagocyte, having

statistically S|gn|f|cantC glren fromt ine group (P<0.05). Anong
t hese peptides, CMS019 wa have st gi? cally significant
differencefromthe IL29 P<0 05) own in Table 22. Table 22
Group N XSD (phagocytotic 019 9 &.70l.3%~ CMB024 8 6.60. 7*

CMS030 10 6.30.5* IFNy 101\6049 9*8 |L-2 9 &8FD6B Saline 10 5.10.6 *
conparing to saline group exs@3 A gonpari ngsgm) 94_/\—2 group P<0.05 15 At

59/ kg/ day, CMBS003*, CMS008:&VB009, 1(§ZIV5010 g4, CMS013, CMB016,
CMs018, Cws019, and CWVS035 e fo to beﬁa;) enhance the
phagocytotic activity of ngr’ionucl ea{0 phagoc 406aV| ng statistically

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

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

10 Table 24 |
Group N X+£SD (phagocytotic index)
CMS024 10 6.7£0.5%"
CMS027 10 6.4+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

15 At 500ug/kg/day, CMS008, CMSO010, CMS016, CMS019, CMSO020,
CMS022, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033,
CMS034, CMS035, and CMS036 were found to be able to increase the weight of
thymus gland, having statistically significant difference from the saline group
(P<0.05). Among these peptides, CMS027 and CMS034. were found to have

20  statistically significant difference from the IL-2 group (P<0.05). And, CMS008,
CMS022, CMS029, CMS030, CMS032, CMS033, and CMSO035 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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significant difference fromthe saline group (P<0.05). Anong these
peptides, CMS003, CMB009, CvsO O, CMs016, Cvs(O19, and CVs035 were, found
to 20 havwoaBaod4sti cally significant difference fromthe PCTZGRRO8I03
(P<0.05) as shown in Table 23. 25 26 WD 03/ 006492 PCT/ GB02/ 03203 Table 23
G oup N XSD, (phagocytotic index) CMS003 9 6.90.9*A CvVS008 9 6. 40. 5*

CVMS009 9 6.90.9*A CMS010 10 7.10.7 *AravBel11 10 6.41.1* Cwvs013 10
6.70.2* CMS016 9 6.90.8 *A 018870, 71 27X 19W@4Y 8 6.80.6 *A CMS035 9
6.90.9*" IFN-y 10 6.40.9* 7@ 5g70- 8 Sapizie;pg=® 10.6 * conparing to
sal i ne group P<0.05 A compaiimgiho lb-2 group8¥ho@s 5 At 0.5g/ kg/ day,
Cvs024, CMVB027, and CMS036 weymeoiound to be ablig+olpg+enhance the
phagocytotic activity of nonopgol®ar iphagocyt g,19kewprg statistically
significant difference fromgmgos@al i ne group (R9800%F. Anmong these

pepti des, CMS024 was found ¢mShayve -Statisticaldeyoobyni ficant difference
fromthe IL-2 group (P<0.05M8926hown in Tabbhg028.0310 Table 24 Group N XSD
(phagocytotic index) CMS024CNIS08770.85 *A CMS02D+2038" 40. 6* CMS036 9
6.20.3* IFN-y 10 6.40.9* [CM30985.70.8 Sal 0rié+0025,10.6 * conparing to
sal ine group P<0.05 A conparCM§02d | 102 gr Oup0122@005*@’\7 The effect of

pepti des on the weight of inMHie3drgdn 15 At 830 f) y CM5008, CMBOL0,
CVB016, CMS019, CMS020, CNBUQIS%Z:NB@% cwsoQﬂS CVB029, CMS030,
CVB032, CMB033, CMS033 9 0.2 5+004

CMS034 9 0.2020. os*A

CMS035 10 0.21£0.03*@~

CMS036 9 0.18+0.02*

IFN-y 10 0.15+0.04

1L-2 9 0.14+0.03

Saline 9 0.1240.02

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

At 500ug/kg/day, CMS019 was found to be able to increase the weight of
spleen, with statistically significant difference from the saline control groups
(P<0.05) as shown in Table 26.. CMS001, CMS003, CMS007, CMS009, CMSO011,
CMS013, CMS014, CMS015, CMS021, CMS023, CMS024, CMS027, and
10 CMSO036 were found to be able to decrease the weight of spleen, with statistically
significant difference from the saline control group (P<0.05). Data detailed in

Table 26 below.
Table 26

Group N X+SD (%)
CMS001 10 0.43+0.07*
CMS003 8 0.4010.04*
CMS007 9 ° 0.32+0.05*
CMS009 9 0.41+0.03%*
CMSO011 9 0.41+0.04*
CMS013 10 0.440.07*
CMS014 10 0.40%0.03*
CMS015s 9 0.36+0.07*
CMS019 9 0.63+0.08*
CMS021 9 0.36+0.04*
CMS023 9 0.36+0.06*
CMS024 9 0.34+0.05*
CMS027 10 0.37+0.03*
CMS036 10 0.40+0.03*
Saline 10 0.53%0.05

15 * comparing to saline group P<0.05
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Cvs034, Cvs035, and CVS036 were found to be able to increase the weight of
thymus gl and, having statistically significant difference fromthe saline
group (Pw0.088)649AnDNg these peptides, CM5027 and CMS034. pagrGBoRosaed t o

have 20 statistically significant difference fromthe IL-2 group (P<0.05).
And, CWVS008, CwMs022, CMS029, CMs030, CwVs032, CMs033, and CMS035 were al so

found to have sta%tsg ?%% QfMg (S:Zanbl\gg 8ere 1Ero tlh] t (I)—\’I-y
group and |L-

PCT/ GB02/ 0320 ’0 10

0. 190. 04* % ?84%0 9‘6‘”64*
CMS022 -9 0. 2§0m95f>0 b@@B@zBJ insrensegbe orvsﬂghtd\%é@m‘@ glapdonyaRa stasgisdy 10

0. 190. 02* 5 Cveigadicaw diffeperge Oiom @he sSAVBO IR @’<@d§)03Aﬂ@lg tessoBgptigles,

0. 250. 03-* @ CONBBZ3vS Buad M bayes@isti QUBGRhiBcapt 2dtrgsefinm dwdd3s gnodp
0.210.03 *@\ (FCNEIRI6 Ard, IBAS0QZ, CMIG0$, TMS0OIRS0CKS014,L CHMI016, XAASOBS,
Saline 9 0.12@GMED1Y, COMPE0, THISER2S UNSE23Q ICMBORsCNIS02 6DCNBP2ZT, iTgS080, FN-y
fgroug F<0 05 (%!B@r hﬁwa)sd% @ergra%qoﬁ’rﬁpto%vreeftaﬁ’fstlc@% i afiekany d%fgi@%l I 9 was
ound to s ically
signifi cafqe di P%erog}ﬁk:hgcj?ﬁaigi&ggnm %grcgngfgl Szgggﬂhﬁ)\y& ?I;[%B% ) as shown in
Tabl e 26.. CMS001, CvVS003, Cvs014, QCVB015,
Cvs021, CIVBOZS Cvs024, ClVR(ﬁl'Pupand M cvs036% be able to
decrease the weight of spledmS@P2h dPati sti chzllgo 03 gnificant difference

fromthe saline control gro PR®. 040, Data n Table 26 belo
Tabl e 26 g L@Mgou 18 g%@g § X W.

CMS014 10 0.2120.02+@~
CMS016 10 0.20+0.03%@A
CMS018 10 0.23£0.02+@~
CMS019 10 0.20+0.03*@A
CMS020 10 0.2740.03+@~
CMS022 10 0.30£0.03*@~
CMS023 10 0.20+0.02*@~
CMS024 10 - 0.27+0.02*@~
CMS026 10 0.27+0.02*@~
CMS027 8 0.2140.03*@A
CMS028 10 0.18+0.04*
CMS029 . 9 0.18+0.05%*
CMS030 10 0.25+0.04*@~
CMS032 10 0.2740.03*@~
CMS033 9 0.18+0.03*
CMS034 8 0.19:+0.04*
CMS036 9 0.22:+0.02*@~
TFN-y 10 0.15+0.04
1L-2 9 0.1420.04
Saline 9 0.12+0.02

* comparing to saline group P<0.05
comparmg to IFN-y group P<0.05
~ 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£SD (%)
CMS008 10 0.39+0.08*
CMS010 10 0.38+0.05*
CMS029 10 0.42+0.04*
IFN-y 10 0.50%0.04
IL-2 9 0.62%0.07
Saline 9 0.53%0.05

20  * comparing to saline group P<0.05
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Goup N XSD (% CwMs001 10 0.430.07* CMS003 8 0.400.04* CMs007 9 "

0. 320. 05* (Cwvs009 9 0.410.03* CMS011 9 0.410.04* CVBS013 10 0. 440.07*
CVS014 10Ww0.0400:498* CMVS015 9 0. 360.07* CMS019 9 0. 630. O@CT/CRIBO2D3 9
0. 360. 04*. CMS023 9 0.360.06* CMS024 9 0.340.05* Cwvs027 10 0.370. 03*
Cvs036 10 0.400. 03* Sal ine 10 0.530.05 15 * conparing to saline group

P<0.05 28 WO 03/0 3 /
VD12, QVEOLAy, g%% & 8803 ¥k 0BP 9/ eprisday - @@@@12 8098,
CMS026, CIVSOZ
were found t N{jgé)
Mt 2

L h
3R 2clvrso36
statlstlcally KISO34 ﬂp E %5‘?1

é ¢
Anong t hese p pmuél%and M@%S%ﬁwﬁgﬁrﬁélgfﬂ@c%\%ff@teéﬁ aﬁ‘ ﬁ%‘%ﬁ’fq cant
di fference fr@mi0se | Ampngrtbess pgrmdes,06YIS0RAd CMRHd0 LMENED
CMB014, CVBO1GereCEEOESIo HANBOMAstENI0 A0Eni M0 23 feehSo 25m B0 H42 envsp26,
CMB027, CVBO3@<0.03)/B032d, aTMSEONEOBKISHEE e CAISI S, CTMIS01D, BAMS026; AEMSDRZal | y
?IP ggl B 15 )cant deMsenencaisdR, iamsoimtdinishsy, |£ﬁi‘@1\/ﬂ§036pv2/étléchléd_-f®ngrmu]p)ave

< (;Mﬁ() 1
0. 210. 02+ % S%@% ﬁ & %éréﬁga%}mo 260. 02 LT,
0.210.02 *@A % ¢NE018 10 0. 230. 02 *@\ CMB019 10
0.200.03 *@ OCMS020 10 0. 270 nq *@x 10 030003 *@\ COVB023 10

0.200.02 *@ CMS024 10 0. 2%dropp* @ N X+SD (%)
CMS001 10 0.2230.05%
CMS002 9 0.240. os*A
CMS010 - 9 0.2740.05*@A
CMSO011 10 ©0.2240.04*
CMS012 10 10.27+0.06*@~
CMS013 10 0.21:+0.05*
CMS014 10 0.23+0.06*"
CMS015 9 - 0.2040.08*
CMSO016 10 0.22+0.06*
CMS018 10 : 0.2440.04+@~
CMS019 10 0.24+0.02*€A
CMS020 10 ©0.24+0.07*€@~
CMS021 9 0.20+0.06*
CMS022 9 0.2540.04*@~
CMS023 10 0.23+0.06*
CMS024 9 0.23+0.06*"
CMS026 10 0.31+0.05*@~
CMS028 10 0.28+0.06*@~
CMS029 10 0.21+0.03*
CMS030 10 0.23+0.07*"
CMS032 10 0.29+0.04*@~
CMS033 10 0.20+0.02%*
CMS034 9 0.27+0.06*@
CMS035 10 0.21+0.04*
CMS036 10 » 0.25+0.04*@~
IFN-y - 10 0.15+0.04
IL-2 9 0.1440.04
Saline 9 0.12+0.02

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

At 5pg/kg/day, CMS030 was found to be able to increase the weight of
spleen, having statistically significant difference from the saline group (P<0.05).
CMS015 was found to be able to decrease the weight of spleen, having statistically

20  significant difference from the saline group (P<0.05). Data detailed in Table 30
below. '
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CvsS026 10 0.270.02 *@ Cwvs027 8 0.210.03 *@\ CMsS028 10 0.180.04* Cwvs029
9 0.180.05 * CMS030 10 0.250.04 *@ Cws032 10 0,270.03 *@\ CVMS033 9

0. 180. 03*wOo@MBA342 8 0. 190. 04 *A CWVS036 9 0.220.02 *@\ | PRIYGENQ/0820350. 04
IL-2 9 0.140.04 Saline 9 0.120.02 * conparing to saline group P<0.05 @
conparing to I FN-y group P<0.05 A conparing to"lL-2 group P<0.05 15 At
509/ kg/ day, CMs008, CMSO10, and CMS029 Twelessof ound to be able to decrease
the wei ght of spleen, with statistically significant difference fromthe
saline control group (P<0.05;2};C_ Ta agtal red wq@plg 28 below. Table 28
Goup N XSD (%9 CMS008 10 O-gfH198™ g CVM5 010 I3k 9. 380- 05 CMS029 10
0.420.04* I1FNy 10 0.500-04cpdos38 9 [ 620. 07 g é&loigee 9 0.530.05 20 *
conparing to saline group P<€,fie 29 WO 03/ 00649%H00K GB02/ 03203 At

5g/ kg/ day, CwVS001, CMS002, TWBOIO, CVBOT, CVBSUIZ, CNBOT3, Cvs014, CMVS015,

Cvs016, CMs018, CMS019, GVBOZ@,COQVBGQ&POS@WBWPPGMB, Cvs024, CMVs026,

CVEO28, CVED29, CMEQ3Q.. CE032, 3}%@/@ a, ﬁﬁ%@@% 'f&iﬁfnd to
ot s e b el M S

pepti des, Tvsford toNgoae toimasase the o cEbo2 dhe st@aih hayngajaistically
stati stical | ysighgwehi ddfererdief fremethe esafine aroupe (B €0.05)gr dupong these @sptideand,
CVBO10, CVB01ZM S04, CXAIgB01 YerEMmAQo hakBaaRsticalvEigaicatMBi28ncCB032,
CMS034, and CMRORE? wriup @ko©s5§.04nd, CHMI08ZCIB020 pridsCMSIBDYwese gisd ffowaint
di fference from,pol BibiliGaliN yniBEQK Rl BBEndd- 1rén0 b8MPthe (FFLy QRouREnd IRWN i N
Tabl e 29.,Jabl.&, #3p<0.05) as shown in Table 31.

: Table 31
Group N X+SD (%)
CMS002 8 0.2620.06%%~
CMS008 10 0.2240.07*A
CMS010 9 0.21+0.03*
CMS012 10 . 0.2240.06*"
CMS014 10 0.2010.04%*
CMS018 10 0.20+0.03*
CMS020 9 0.23+0.05*@A
CMS022 10 0.2120.06*
CMS026 9 0.21+0.05%
CMS028 10 0.20+0.06%*
CMS030 8 0.2420.05%@A
CMS032 10 0.21%0.06*
IFN-y 10 0.15+0.04
1L-2 9 0.14+0.04
Saline o 0.12+0.02

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

At 0.5pg/kg/day, CMS020 was found to be able to increase the weight of
spleen, having statistically significant difference from the saline group, IFN-y
group, and IL-2 group (P<0.05). CMS001 was found to be able to decrease the
weight of spleen, having statistically significant difference from the saline group

20 (P<0.05). Data detailed in Table 32 below.
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Goup N XSD (% CMs001 10 0.220.05* CMS002 9 0.240.05*A Cws010 9
0.270.05 *@ CwMs011 10 0.220.04* (Cws012 10 0.270.06 *@\ Cvs013 10
0. 210. 05*wO@MBasug2 10 0. 230. 06*A CMS015 9 0. 200. 08* CVSOPETAIBR/02AB. 06*
Cvs018 10 0.240.04 *@ Cwvs019 10 0.240.02 *@\ CMS020 10 0.240.07 *@A
Cvs021 9 0.200. 06* CMS022 9 0.250.04 *@ Cwvs023 10 0.230.06* CMs024 9
0.230.06 *A CMS026 10 0.310.05 *@\ CNB%@S§9 0 280 06 *@\ CWVS029 10
0.210.03* CMS030 10 0.230.6 A——CM v G CMS033 10
0.200. 02* Cwvs034 9 0.270. 06 X@ _!-- . e‘,‘ GMS036 10 0. 250. 04
*@ |FN-y 10 0.150.04 |IL- LCM360140104 Sal | ﬁéOgOQSizo 02 * conparing to
saline group P<0.05 @ conpadfM8g2@ o I8FN-y groO;ﬁSE@c@Q@@‘ 15 ~ conparing to
I L-2 groupP<0.05 At 5g/kg/ dasslineM503Qowas foupdstg.ope able to increase the
wei ght of spl een, havi ng st ﬁval calihy signi bls@a fogdi fference fromthe
saline group (P<0.05). S fq nd to § to decrease the wei ght
of spleen, having stati stl omthe saline
group (P<0.05). Data detail ed” cPpmparg @ salipe ﬁe%ﬁﬁoé’é WD 03/ 006492
PCT/ GB02/ 03203 Table 30 Gou%cmmsﬁgt%IFN@}\@@mﬁP%@ﬁBBO. 15*

~ comparing to IL-2 group P<0.05

5
In summary, we found that peptides CMS001, CMS002, CMSO003,
CMS007, CMS008, CMS009, CMS010, CMS011, CMS012, CMS013, CMS014,
CMS015, CMS016, CMS018, CMS019, CMS020, CMS021, CMS022, CMS023,
CMS024, CMS026, CMS027, CMS028, CMS029, CMS030, CMS032, CMS033,
10 CMS034, CMS035, and CMS036 have in vivo biological activities in the animal
model tested.

IL. 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.

Chongqing 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 DHBV DNA was analyzed by serum dot-blot hybridization. Lamivudine and

20 normal saline treatment was used as positive and negative control respectively.
The peptide CMS001 was found to be able to reduce the serum level of DHBV
DNA at the 4th week of the treatment, having statistically significant difference
from the saline control group (p<0.05). It is concluded that CMSO001 at suitable
dosage level can be used as a part, or on its own, for viral hepatitis infection

25 management.

Materials and methods

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

30
2. Animal model !

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

35- from the external jugular vein and infection was confirmed 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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CMS030 10 0.640.09* Saline 10 0.530.05 * conparing to saline group P<O0.05
At 0.5g/ kg/ day, CwMs002, CMsS008, CvsOL0, Cwvs012, CMs014, CMs018, Cwvs020,
CMS022, GVBO20964CMS028, CVB030, and CVBS032 were 5 found PoThEBoalosM3t O

i ncrease the wei ght of the thynus gland, having statistically significant
difference fromthe saline group (P<0.05). Anong these peptides, CVS008
and CvB012 were found to have statistically significant difference from
the I'L-2 group (P<0.05). And, CMS002, CMs020, and CMS030 were al so found
to have stati3ti caGtoppsigpmidftreamentdi f ference fromboth the I FN-y group and

IL-2 10 group (P ) n Table 31 N XSD CMsS002
B 0 260 00 - 008y 556! BiRa R abidngty g Bl iowing as™ o
0.220.06 *A CMSOleQ Népalv @ 0htfd broupNBEN8 MornQal2@in®3Fas SIVED 2l Q)eﬁ d23l. 05
*@\ CMsS022 10 0.210.06* CVB026 9 0.210. 86*int éfkal OinfbcB68). Bhde eMB030 8
0.240.05 *@\ CMS032 10 0.210.06* IFNy 48,0.150.04 |[1L-2 9 0.140.04
Saline 9 0.120.02 * conparing to saline group P<0.05 @conparing to | FN-y
group P<0.05 A conpamiirgdite groupZngdloupP<OsaBsitivs euntp! Fgpuey/ leayiyudivs020
was found to be able to increase the weighit wis gptreesmghgiday by oral
statistically significant difference fromdhgisationenge peydayl FN-y  group,

and IL-2 group (P CVB0 s found_to be able t
wei ght ofl%spl een, %&@P%@ §io4p 9%‘t‘%/gal ly si a({lﬁg‘/]f%g?ﬁ pBPtF‘fee?Eéﬁ ad??%réf’{’cahe
saline group 20 (P<0.05). Data detailed VoumgHid Wik nomnad galige)

03/ 006492 PCT/ GB02/ 03203 Table 32 G oup NES(S[BI(V%) once per day by
intraperitoneal injection.

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

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

20 4. Serum DHBYV DNA level determinations

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

25  quantitation ¥. After completion of hybridation, the blots were developed in CDP-
Star fluorimetry reagent RPN3690 and scanned with Vuego Scan (Brisa-620st)
scanner. ImageMaster TotallLab v1.11.Ink software was used . for quantitative
analysis of the blots. Statistical analysis was carried out according to the pair t-test
with SPSS software.

30
Results

Table I1.1 Serum DHBV DNA titer before and after treatment

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

Normal 26+12 45+31° 49+23 102166 60138 50+43
saline

Lamivudine 2139 614* TE6* 8E7* 8+5* 20+19
CMSO001 21+18 . 11#13 20+18 14+14 5+3% 18+16

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

35 "~ The negative (normal saline) and positive (lamivudine) control group
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CMS001 10 0.400.05* CMs020 8 0.680.09*@ Saline 100.530.05" IFNy 10
0.500.04 1L-2 10 0.620.07 * conparing to saline group P<0.05 @ conparing
to | FN-y wompoddsD. 05 A conparing to IL-2 group P<0.05 PCIrGEOQ0BABY, we
found that peptides CMS001, Cws002, CMS003, CMS007, CMs008, CvVs009,
Cvs010, CwMS011, CMSOlZ Cvs013, Cwvs014, Cws015, CMs016, Cws018, CMS019,

CMB020, CMSOZ fgﬂv@gﬁ @h@@?fhe W@am%%del CMe0x3.0/KeR9 29,
a0z, oz G 1%61%@@? il Bvion -
ANTI VI RAL EFF %Eﬁ’rr}‘l %Fa ‘%f r ¢ des
have possi bI e 5 dRprie f"f‘]é‘f:’to hc?r? eraﬁ1m? Bgi‘ af’%@

model duck?® heﬁ?ﬂlmtp By DNA ditiegisbounces i 2 1‘33‘[“’ o B atfséléiﬂ FreP?FeﬁPW Vi vo

ef fects of théahharerepaptingas @W“Gil&ethéte&leaﬁffﬁﬁlg REAy Mg OaLcranesat i ti s
B nodel was segverspblanud/or eeadddnger tisatpespt pefexsl foy eradivatiapef thegneal i nj ecti on
(509/ kg/ day, once per day) for 4 weeks. The serum | evel of DHBV DNA was
anal yzed by serum dot-bl ot hybridi zation. Lam vudi ne and 20 nornmal saline
treat ment wasDisaskias positive and negative control respectively. The

pepti de 001 was_found to. be able duce t um | eve V  DNA
Pt he 4th veek. of Lk Mepeisngrmal H]é\‘}l?ln[r]e@taé’t 'c{ﬁ%éﬁﬁ SR ol B

di fference f PR hepalils ﬁepéf@ﬁgmslsg‘rtb gﬁ ofopsthe qcfeqnglgc%élpa%téw Bnat
CVBOO1 at sui thatsipeuticiegense levus swdy GMS9édvassfonngse be able iondacresseoilre, f or
viral hepati t ssumrtitecof DB DNnfigefwvecks Matrestinght imdicatingtthadbe peptRlept i des
wer e cust om sgMIEdi aeshifapleAdmape davePepd ivdeh Sintgbinypplication scidbf, chndm

L-am no ary dsuseB ok itABiEdr ifRegibidalibn Wigr Syr albdtabBeNGingeedt Cdthuneine

i nocul at ed W §ha8iid Bl msteekeser um positive of Duck Hepatitis B Virus
(DHBV) DNA (5 107 copy/m) by intraperitoneal injection. One week |ater,
bl ood sanples were collected 35 fromthe external jugular vein and

infection was confy e 85 fni E't¥£‘fhdd AbL00i 40 dal § \4
osien D gy DL A S e e
fOt u ¥1a ot er altema 1ve routes e peptl es may also Lgi): a mlmglered via

intravenous injection, intramuscular injection, subcutaneous injection, and
subcutaneous implantation, with or without delivery facilitating device such as
liposome, sustain release protection etc. The peptide may also be administered in
any form of oral administration like tablet, capsule, suspension, solution etc, in the
25 wusual 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 into its genetic sequence and cloned into -an
30  expression system, on its own or in combination with other peptide sequences, to
generate a resulting peptide molecule to make use of the activity of the peptide as
described in this report, with or without purification of the resulting peptide.

Table 1.2 Peptides Effective for Hepatitis B

CMS code SEQ ID No.
CMS001 1

35
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DHBV i nfected ducks were random zed into the follow ng groups: a) Negative
control group (n=9): Normal saline was given Im per duck 5 by

i nt raper iwongabe4bnj ecti on, once per day. b) Lam vudi ne gPCUGERNQAO803 As
positive control group. Lam vudine [4] was given 50ng/ kg/day by oral

adm ni stration, once per day. 10 c) Peptide group (n=9): 50g/kg/day peptide

(adjusted to f| N&cien¥&. WO qk (B 293297 M w th normal saline) vvas gi ven
once per day by intraperi toneal injection. Treatnent |asted for. 4 weeks

and observati én dengiMudduang: AdaBghEmooHahypert akt erS YS?E’EmFeﬁOH‘i‘ OPofdof
treatnent. 1 m Bbplédutisnwpieslogmabpatamalerst ofdrumdrel impnwnitydp duplybenalifisBei n of
t he ducks on daywirls. 7 'Chmeséﬂqun%ofﬂegataﬁvgwmﬁ)lt9(éat]ria‘elrﬂ started. Sera of

t he bl ood |l e eI dstored at -2 il
anal ysi s. rrg %‘9‘} ? g‘gy\/\%}s
fl uorescent | abe aéﬁll"éé%ratgﬁ %paitlH i s R]il tCO i“B’PBBo"i”ﬂf BRYE RS 1
manuf act urer ( Améhanesen PHaR éie@aBllQﬁ}’e%(Pp c8(4): 20311 duck sera were

dot-bl otted (1 dupI i cated dot per sanple) onto nitro-cellul ose nenbrane
and hybridized with fluor escent-lgbell\?d DHBV DNA probe for 25 quantitation
[2]. 8 [
fluorimet reagen N369 nd s wi th.Yuego Scan

scanner . [ gel\/ast 03"8’5&1{ ‘E %Wﬁ?%ﬂ?retgre@ 8%{?5 e RRa s1b1(sl%ﬁé g&f]“%%ﬁez:
et e Sh RS s s ke o il oLy %S&Weaﬁ’aﬁl%/  BRGREY G S 8l out
accordi ng to thdnyaioreffestsedithe gove popisiss 9adisrases. 2ngpal Resul ts Table I1.1

g?;ﬁgqa?;B\[;ea\lA tit ?ﬁeg e@trlyee lsasftﬁcg/ is té GRSt @U@yv%héﬁyﬁﬂtw(é}ﬁéﬂo%
ot G il Sl e

v 87*
85+ 12010 g 119 g&ﬁ% 139PLYy t “ %Jg‘ 8 Pgt tlgts?té o%
day 0 of the éWlL,eyaﬁ? P P8 g@ éa‘fvft em(tWB‘?rHﬁP a%
posi tive (I anPSRidenal >Qsnke/dny, ‘iu er g2y Bise 403 IPW’@%E?ZW@%E aspr oved
successful espegifivestaniel. BfwasHeumd tPtqt@n%mﬂ,rﬁﬁru%@@tmmﬁktle‘@b@PﬂéP]d’W, t he
pepti de CVBOOdwaoffthemas theated with N80 e CME8 &8t GBS0 L aAmDEBIS TIAWETet 1 e
after 4 viekslosferdd eampert ; whavhagostiat cettrad agroyp,sivithi dtattstiot] sighiffienmsrec e
(p<0.05) fromp<0.05). Postmortum microscopic examination of the kidney showed that the
therapeutic effect of these peptides was similar to hydrocortisone treatment. It is
concluded that CMS014, CMS018, CMS030, and CMS036 may be used as a
means for chronic nephritis management.

25
Materials

Sprague Dawley (SD) rats, male, weighing 120+20g, were from Center of
Experimental 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 custom synthesized by American
Peptide Company, Inc, USA, and were diluted to 10pg/ml in sterile normal saline.
35  Hydrocortisone was from Yangzhou Pharmaceutical Factory, China.

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

40  Methods

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



the before treatnment value of the sane aninmals. Upon termnation of
treatnment, the 5 serum DHBY DNA titre rebounced to a value with no

stati sti cabb odiobd4ez ence from that before treatnent, show mgTiGRIR/0818 ef f ect
of peptide CMS001 nay be reversible and/or need | onger treatnent period
for eradication of the virus. Discussion 10 Duck hepatitis aninmal nodel

Ell is an est abhi drR*RAL IaRBGhRhli fREebxfoRkd attiiekiRptetd SerBised W1th
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al ternative routesl0Thatpepbbiewermynmigisebwithdht insaizedoy selufipns, dvgnous
i nj ection, intimamusicgbmpletenFeohdoadjusan aud anewyserithy] etk ithnjncamglete one.
subcut anets Thph@igeatwBrinjevtct gp«bddﬂnﬁﬁ@ﬂﬁo@ 6 vedymfpodhth i 0. kil pgr geint,ce
such as | i pogeffer U NFiodl 6A%ReR bRk BIBo®kas cditRtdieRéh ke Aicudrso be
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or as inhalant of powder, dissolved, or as- | i posome protected form The
peptide may also be interpreted into its ?enetlc sequence and cloned into

an 30 expressi on sYdwoénplogd wasscodgpied dromh 16 dieplithadPoritsn The sidhkloogssli de
sequences, t ovagjeplkatadtandavasbeditlehmthrise ptithaeormel sadlinee The clgakaediblvodfcelihe
activity of twes meptd eehdS0 esbbit bad-serum bid imcapged at WG ovemight.t Adter

puri fi catdfon iatudahen) s Wldddng:lipesd tetieved db|centlifughtiBe phd des supkfracdnt wasf or
Hepatitis B GMBheofrcSiRd Bt NC M0 lndies. 3A Refcen@ifg@sion ko rehee \iﬁyl Guo
shuhua, Zhan@br&@ﬁit@n&ud@?g@lwasE&Hﬂ@@rah@Baﬁﬁﬁy%ﬁhh@%?ﬂleogupelqa%g

duck hepatiti ?o%d 3807 AlilcH O‘Pf 91933% SThe 80

89-91 2. Che Hiss §d§  douB e’ dlsi“yjll? “@a [f)secf) e%‘ 1%81 ' ' On of
o0 s i

ol o IR ST Ly,

Tang Ni, Huarfg2APRAEHAE, o shuhua, et al. System ¢ foundation and
application of serological parameters of hunoral immunity to duck hepatitis
B

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

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

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

4. Parameters monitored

(a) urine protein level: each rat was kept individually in one cage.
Adequate drinking water was supplied. Urine was collected once
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virus. ' Chinese Journal of Hepatology. 2001; 9(1): 13-15 5 4. Chen Yaxi,
@uo shuhua, Q Zhenyuan, et al. An experinental study of |am vudine
agai nst dwolosleqpatitis B virus in conbination with fanti clPeTiGBO2/0&BNese
Journal of Hepatology. 2001; 9(4): 209-211 111. EFFECT OF PEPTI DES ON
NEPHRI TI'S 10 In order to find out whether these peptides have possible

therapeutic effect on pephridisf L¥esUsedidde BhicRlofesiebs iRt uives Yl
nephritis in this studydio\%ﬁel%gj}b te'sotlci;%%giigt‘)ﬁe\fﬂe:ﬁ cicgcts of the abovg
pepti des on di seased ani mar's f ,4iﬁ'ﬁw objective of this study is to-
investigate the in vivo therapeutic effect of peptides on chronic

gl omer ul onephritis, Masugi nephritis. rat el wa constructed b
injecting rabbit afi- r%ﬁg’?meﬁgz{%l-n@ber feé(ﬁfll [é%gn‘f’%f ﬁ@%%@%ﬁ?a&gg %%Fecé— rats,
and then treated i mredi BeamgnigndrserHE CEFBRIDE JReh eieRPEEY YN 18F CTREPRdes at
509/ kg/ day, once per dakitfrs Browidsksby gedrRangshengBiologed Tee itive
control. It was found t@amppmot ei nurea, serumcreatinine |evel, and splenic
i ndex of the rats treated with Cvs014, CMS018, CMS030, and CVS036 were 20

| owered conpared with that of the control group, with statistical
significance (p<QcP5).SReat weidhuindekc rpseapidglexiadenatas deateahineidykihdney
showed that the therapgibixnefol@bla: of these peptides was simlar to
hydrocortisone treatnent. It 1s concluded that CV5014, CvS018,  CMsS030, and
CMB036 nmay be used as aSpleemmysighbindenr arfiag splsphvietshs ~reseadosi mteight 5
Materials ~Sprague Dawl ey (SD) rats, male, weighing 120209, were from
Center of Experinental Animal, Guangzhou University of Traditional Chinese
Medi ci ne, and al s@)f r aPatkologicalvhicidsaopic beahiatiotunf kidney: toyheadisstriadmdys a

rabbi ts wei ghi ng 3kg wewere3Bofendorendtegroap fdopathologicd] akandimitied., Guangzhou
Uni versity of Traditional Chinese Medicine. Peptides, of L-am no acids
origin, re custom synt hesi zed by Anerican Peptide Conpany, |Inc, USA, and
vere di |l uted &gl Marystt sterile normal saline. 35 Hydrocortisone was
from Yangzhou Pharmacedtical Factory, China. Serum creatinine |evel
deternmination kit ¥seshi-Btfehiterroeds semparinng| oFi ofdlsetratRrP§e Bomplny, PR
Chi na. 40 Metgrouss, 1he Bre pais avitlo tovedst mabhiyt pratein lewels wereakxadetedeftomnthe- ser um
[11: 20 heal tdmtisGEulraablysiswer e anest heti zed with intravenous injection of 3%
sodi um per&t obarbital, 35 WO 03/006492 PCT/ @02/ 03203 40ng/ kg. The aorta
abdomi nal4ls was exposed and the kidneys were perfused with normal saline
until clean dtespltood. The renal cortex was isol ated, honogenized in 5

vol unes of 0.01M Ty S- uf £. - ) hrough a 140- gauge
stai nl ess st elgl msé ?eﬁ%of?ﬁpglgé%rgﬁ\%ﬁgt %%Tq%gjg}nfghk%%é‘qgnv%ed with either- G B
g& siRE t5 hgonp{“a%ﬁeeﬂflr IT Ce% elcte cgfepegtri éJ trr]ga m%g o%vt?lll’lllte'prlotrclsinll'eg;elawl%t:?ngl sifi ed to

Groups n Weekl Week 2 Week 3
CMS014 10 5.5+4.0* 6.3+6.8% 2.84+1.9*
CMSO018 10 7.0£3.7+ 5.5£7.9% 3.34+3 .4+
CMS030 10 5.4+3.4+ 9.5+16.2 2.4+1.5%
CMS036 10 7.9£5.8+ . 5.0£7.1+ 1.3+0.9+
hydrocortisone 10 3.1#2.0+ 7.5£7.7 7.6x£7.1*
placebo 10 22.9+22 17.2+£14.5 20.2429.0
normal 9 1.7£1.3+ 2.3+1.1# 0.4+0.2+

25  Comparing with placebo, * p<0.05

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

30 group, p<0.05. It was also noted that the growth rate of groups CMSO014,
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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wor ki ng i mmuni zation solution. 10 healthy rabbits were i muni zed with the

i muni zation solutions, first time with conplete Freunds adjuvant and
subsequernwby3mddsb2 t he i nconpl ete one. 10 The anti gen was PCRjGRO2®8203
h>ypodermal [y through 6 random points, 0.1 m per point, once per 10 days.
From 6t week onwards, blood was collected fromthe auricular vein and the
antibody titeg, \A/aSTﬁl@éﬁédtfbﬂpéi)tWtﬁebﬁnmubltI&asérd:ﬁu&anmmé&vr@bd [21. On the
8th week after starting of I mrunization, the rabbits were anesthetized with
i ntravenous injection of 3% sodi um pent obar bital, 20ng/ kg, and, bl ood was
15 collected fromthe carotid artery. The anti-serumwas then exuded and

i sol ated. \Whole blood was collected from 15 healthy SD rats. The red bl ood
cell was isolated and washed clean thrice with normal saline. The clean
red bl ood gel Tablé/\mzm X e Wiludn@DG Jebtidadi the sdttir Gedtinfedndeli ncubat ed at 4C

overni ght AT ﬁé} Tricubation,— the Dl ?100 CE,‘I | S\Qﬁﬁnr -é&ﬂ%ﬁ?lg],é%l (}‘melL/I-i)

centrifugati G"‘C""‘ he Stuper frat-ent—was 0 -t ||c|1 \ rvatedat—s6CTor—30
m nutes. Aft i

i sol ated and rﬁMlSﬁ%%l y purified f romt H super RdEbht hy m ecipitation with
(NH4) 2SO4 t hr i@ES050% 33%- and then 3894 [5] 93%ht crude 1gG was

redi ssol ved i CN895pd doubl e distilled Water andOdial ysed cl ean of amoni um
25 sul phate. ‘ThgaBptT-rat-renal -cortexj@nti bodypesiter was deternmined by the
double diff ref- 2. fnduc on orT merulonepnritis [5]

0. 25nml prim lrj‘rsﬂygg?.c 1%ﬁg\ contai |II_Ilg aig 0 2@bi?d:f)eu frcTabbrt—tgGwith
conpl et e Fr eurds—adj e pe G v heat-t hy
SDrats to pri@EpemRg W&b@eﬁﬂi@ raféygc%‘éﬁwl@wh?dmm@ﬁ lfpea)t cepti on of
the normal healthy control group that received normal saline, all groups

were subsequent !y TRIUeRE RYedtiRldcaROEl bOMEAugl MepkilitioRat®frebdiving afihédbo
anti - rat - renalseQehie¥ad ARIPRERAT t‘ﬁQn At Qp%rdoﬁﬁﬁll doﬁtx*‘éﬁgﬁohﬁnshwef‘iﬁ?ﬂlaﬂ-the35 3.
G oupi ng gnd adni ;&H 2 f{%{g n (x)% Ao QH&J% thﬁttﬁ gﬁ‘fﬁ

roCofti sone

normal health r

(pl acebo), n 1 t?%’aatn r%\{I b%n% e %

treat ment confr BY"er T(hl‘fi)} BSF?TPE’O‘H@‘)MIH‘? wﬁ@’r ﬁ’rsgﬁ?)l gg’@ %rf’%crt on the
day of i nducttihéﬁephrﬁé;ﬁﬁsdé@ﬂ@@ﬁb@é?e&%m hydrocortisone 3.3ng/ kg/ day, and
normal saline was used as 40 placebo, all adm nistered intraperitoneally
once per day and lasted for 3 weeks. 4. Paraneters nonitored E41: (a)
urine protsei n.| eveThe effash of peptidasokdistsplendiindederal |y in one cage. Adequate
drinking water was supplied. Uine was coll ected once 3.6 WO 03/006492

PCT/ GB02/ 0320&@1@ﬁt3%ﬁ&%ef%t@p¢gﬁd&%&b@aeeﬂn%ﬂxmo@pntent of the urine

was determn Dy the—CoonussST e 0ol ue IIb‘L lluu um creatTm e tevel :
bl ood was col+ m é aftter—three—weeks—o 5+ cwd ang—serum-ereattni ne
| evel determ FG-'NIS The creatinine._k (L was-p. r‘ﬁ#i {Fd by Shanghai—Rongsheng
Bi ol ogi cal TedMBQl®e Conpany. 10 | 3.330.8

CMS030 . 10 3.0£0.5+%

CMS036 10 3.4+0.8*

placebo 10, 4.8+1.1

hydrocortisone 10 4.5+1.4 -

normal 9 2.4+0.1%

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

20 The spleens of all induced rats were enlarged compared with normal rats,
showing that the induction of nephritis was related to immune response. It was
found that the peptides CMS014, CMS018, CMS030, and CMS036 at 50ug/kg/day
once per day were able to decrease the spleen index, with statistically significant
difference from the group of nephritis rats receiving placebo treatment, p< 0.05.

25  This suggested that the peptides might exert their corrective effect against nephritis
through immunosuppression mechanisms.
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(c) Spleen weight index: spleen weight index was determ ned by the 10
follow ng formul a: Spleen weight index = nean spleen weight _ nean body
wei ght ( awoRabbabngi cal m croscopi ¢ exam nati on of ki dneyPCé/(B92032031t
ki dneys were chosen from each group for pathol ogi cal exam nation. 15
Statistical analysis Used t-test for inter-group conparisons, cut off set
at p<0.05. Fox al | ThOEmuRSor BB th@?ﬁlal’\f)attﬁolbgl SthickdscOgie ¥xahvkebn | evel s
were excluded fromthe statistical analysis Result 1. The effect of
peptide treatnent GMPﬁéngJWlth@DHﬂ@&@Tsntheéiﬁéhﬂfr%liﬂt%chﬂw% PiAesbafifeatnensf
pepti de tr eat (paseboregrowp)nshqvastt signs | ofy Ebrope issuergfprmaticpups the \Sberkertlapneek 2
Week 3 CMS01léhpdifle ShyprdisidoBthe§loBedilar @hithdlMsl) iBrmi@ion @krgsces,5illagidbn
3.33. 4% GVBORY cbdgsstid.of pldtmdrilr 2apdlidties Eden(aMIABE pARindalAbb@E epitiklindd,
1.30. 9 hydrﬁﬁ%ést %&ﬂﬁuﬁ ig-the ®ftal ftubllc fand. &tietlng BhACEVRest bathbldidenl
pI]-Zii:(zaég. 5* 8< %& cd?l?i lg%fc s ﬁn&cﬁ&n@'n@ lﬂqfsz Itvgé SERBRRA R 1Wa;g
CMBS036 at kﬁf‘d%xl nc I;Q S BEB' b §Sr he u l(p ﬁb ﬁ\{%’ue

i SR P%tﬂné Taroh f% i

Masugi ne hr| ere ce from

the placefo t @ﬁ’fﬁ%}’am@'f?ﬁst? IheﬁﬁmﬁF Itkie %g%% E&g&g{]ﬁ { the
growth rate ohe§rBagsnatNeselegy 3@1\789‘9@1 ra@vs 616 HRYPH M

sl ower growt hCM&086+ Hepethlpgiat! pamivestery oball Fais weee wimghe hydr ocort i sone
group decreased to such an extent that after the first week, the treatnent
dose has to be halved to avoid severe intol erance. 37 WO 03/ 006492

PCT/ GB02/ 03203oncusicihe ef fect of peptide treatnent on the serum creatinine

| evel 5 Table 111 The | f t d I I
G oups n Ser um ¢ cr ﬁSnF‘?ﬂL? ng H”?ntg‘ P/ g I B% (@g @é@ Bm ng ove
CVB030 10 931CM ﬁ/@éaﬁ@uw , enceppeyc a%’@%%?f ANITRRATERREFHY i éBd’éVio

239107 nor nahempgur: effect on experimental Masugi nephritis rat model. Proteinurea,
creatinine excretion, and renal histology of the treated rats were corrected by these
, peptides, with statistically significant difference from the control group receiving
20" placebo treatment. These peptides may act through immunological mechanisms as
indicated by their influence on the spleen weight index, but does not exclude the
possibility of their actions via other mechanisms.

Discussion

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

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

[

Table I11.4 Peptides Effective for Nephritis

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

35  References

1. SDA(State Drug Administration, PR.China). The guideline of preclinical
researches of new drugs. 1994, the 1st edition, Page 96
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Conmparing with nephritis rats receiving placebo treatnment (placebo), *

p<0. 05 The serumcreatinine | evel of Masugi nephritis rats receiving

pl acebo woeawbe@pt was nuch hi gher than that of the nornmalPCE@RRO5208r Oup,
showi ng that the 10 renal function of the nephritis rats was abnormal. It
was found that the peptides CVS014, CvVsS018, CMS030, and CVS036 at

509/ kg/ day onge peXudshuywar et ablThe methbdw]/egy tolﬁqahhmw&zblagﬁcaégxmnmﬁﬂéathem ne,
with statisticall YP5d> & f Semnttiodi Phelignee Coapany; hBeijiephrihti 8nd atditivh,t h

pl acebo treatnment. -go71The effect of peptides on the spleen i ndexes Tabl e
111. 3 The effect of peptides on the spleen i ndex(x10- 3} G oups n spl een

i ndex CVB014310 3Chen 3®i, epvb18ha omsthgdolgey @ivebamacplogicgh rsseardhpisods 10
3.40.8* piacebo Mrddiiond Chiyehe oowticing dhePdgples SanifptiondiupiiFhig Lonmany,*
Conmparing with nEpBBIJﬁllgsthbabisedltﬁaCﬁEﬂQQh@%‘D| acebo treat msnt (pI acebo), *
p<0.05 20 The, sple duce ats. were en are

normal rats, shovﬁ C?‘Wﬁﬁ anﬁl(%ﬂrnb% f8f Wma?‘?z&é rg?%éi tg1 i mmune
response. It was @%‘fﬂ’rl{hé‘ﬂ t pripgedl flon 011@"’ cignrg

CVS036 at 50g/ kg/ dBybhsbmgeC@épaIWa ems@geth%ﬁteedﬂwnd%%%%%% t he spI een |ndex
with statjstigally r S rats
recei vi ngmpl agebo Wsa 5 Newg’l %1%9 g%&fslgg]&%ﬁg%g%?%ﬁ%m 5;&5 i des
m ght exert their 8]|31rn§ 1" ?1881 nephrltls t hr ough

i mrunosuppr essi on nechani sns. 38 WD 03/ 006492 PCT/ GB02/ 03203 4. The
effects of DEE\EI des_on the renal Jl croscopic exani nati on
Conparing wt FEFEC1QEF CMQ PR ecei ving placebo treatnment

(pl acebo group) Shﬁer%cs%a al \a‘mé@mémﬁegelp%weesfﬁﬁ HoRIb1d FekdpRutd @RET Ul ar
capsul e {ypeg @'s%%m' Emﬁpdahbflrhaﬁels ﬁq%ges&ﬁ@woq st GLeeent s,

dilation a of the proxi nal
tubul e epithe llog)r%lcgi?Sllﬁaé%casiE1 Vrméﬁ %SO% (?%1 nt‘?’%falst ubul e and col | ecting
duct. These pat hol ogi cal changes confl rrred the successful induction of
nephritis. It S. observed that in the group CMS014, there was only one
rat showed si%v‘%g Sfibrous tissue formation in the glomerular capsule and
hyper pl asi a of. theE%&ﬁﬁgdgM%hgggthel ium 10 Ot her paraneters of the sane
rat, and other rats of the same _group have essentially . the sane r enal
hi st ol ogy?tas nor meBALEYs mire EnBLYT suips oNEOB8/2 aNBo30cishng 18D |
pat hol ogi cal @himantdica Sofened Instiits PReCleinaor mal . Conclusion 15 It is
concl uded that the peptides CvS014, CVMS018, CMS030, and CMS036 at
509/ kg/ day, once per day, admnistered intraperitoneally can have

2. Cell lines

Mouse sarcoma Sgo cells, Big cells, and Lo 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 (rmIFN-y), from Beijing Biotech Inc., PR
China.

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

Lymphocyte separation solution, from Research Institute of Hematologic
Disease, National Institute of Medical Science, PR China
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t herapeutic effect on experinental Msugi nephritis rat nodel. Proteinurea,
creatinine excretion, and renal histology of the treated rats were

correct edwbyswmase peptides, with statistically significactu/GBokiosoence
fromthe control group receiving 20 placebo treatnent. These peptides may
act through i munol ogi cal nechani sns as indicated by their influence on

the spleen wei ght CRei8¥hospHAmBREFoMOLheeIOEh b&uticRP@stoby bf Shyanghail bR 1
actions via ophgr, mechani sns. Discussion 5 The peptides CvS014, CMS018,

Cvs030, and CVB036 maybe useful as a part, or onits own, in nephritis
managenment in human. For exanple, the peptides may be used to correct

pr ot ei nurea oMgt[ho0 restore the excretary functions of nephritis patients.
The pepti des Y gfso be used to prevent futher kidney function inpairnent
in nephritys patients. The peptides may be used on its own, in 30

conbi nati ons -of t or. .nore peptides, or in conbination with other

phar naceut i cals orxﬁg%sgﬁt?&lcgﬁ?ﬁf@s%% total course for nephritis
managenent. Table 111.4 Peptides Effective for Nephritis CM5 code SEQ ID
No. Cwvs014 7 Cwvs018 10 CMS030 21 CMBS036 26 35 References 1. SDA(State
Drug Adni ni strat i oiraperiomal nayjectiphe guiedet ndapf pradh i Hicc sxcenti®eftiches
of new dr ugs. cyed@hosptamids groug; all groupPatgeted dreagnandS0BYyo Ge I treGplaBne/ 03203
2. Xu Shupun, thetcamder cdlie Tiet dyatipthogphaofidppranpawetedgiatal oretheerekhent afidrhe
Peopl e' s Sani frafshRAtiRthd $hihdeg censipaiyatmBel pif ag, glolips 2vith ediihg ubstance

1991: 1071. 3.1a608 %0 de8t oflntil theadTBlhede LARYs thefNad §pRE6IH001 cal researches
of - 5 traditional Chinese nedicine, the People's Sanitation Publishing

Conpany, Beijing, the 1st edition. 1993:390. 4. Du Guanhua. The gui deline
for  Pharmacol pol Caty L gFF%id'eé o?%gj i@m&v&sytr%%glamwmcs%&%ag@éilgt
edi tion, 0]%001: 598.m1%g§].3/c\éncg’ %ﬁ&lt&n.t ﬁr@ﬁ‘%ﬁ%‘%@é@gﬂ Hgﬁge%fptﬁgh%g%ani tation
Publ i shing Conpany, Beijing, the 11 h edition, -1987:244. |V. EFFECT OF CMVB
PEPTI DES ON. CANCER, | rder to find, out et her these pepti.des have. '
possi bl e therapeuﬁ?’éE © THIEE CHFE SHANAQRRIZE éHﬁMHﬂﬁHGSggﬁgnggﬂﬂﬁgﬁpﬁ@?x%ancer
nodel s in t higosp.umFNy gresp, tol-2 gFap, prbiabige eeupet§ arifnalgrer gFaPabove
peptides on di seasgdansal Sucdfhl SLAR! Sverd - ikHPREd BN BMEAFTE! Snedium
20  supplemented with 10% fetal bovine serum, 37°C, 5%CO, for 72 hrs, then washed
3-4 times with Hank’s solution at room temperature. Adjust the cell concentration
to 1-2 x 10 per litre with Hank’s solution. 0.2ml of cell suspension was implanted
to several BALB/c mice through the armpit for 10-12 days. The mice were killed
by cervical vertebra dislocation. Vigorously growing and non-disrupted tumor
25 masses were harvested and washed clean with sterile saline. The tissue was
dispersed in saline to a homogenous cell suspension, in a ratio of 1g tissue to 4 ml
saline. The sarcoma bearing mice model was prepared with an injection of 0.2ml
cell suspension through the armpit [1]. Administration of test substance treatment
started as described in section Method 1.

30 . "

2.1 The effect of peptides on the phagocytotic function of mononuclear
phagocyte in mice with Sygo sarcoma [2,3] was analysed by injecting mice from the
tail vein with 0.1ml/10g body weight of Indian ink (1:5 dilution with normal
saline) on the second day after the last test substance administration. At one
35 minute and five minutes after the injection, 20ul blood was obtained from the eye
canthus with heparinised tubing. The blood was mixed with 2ml 0.1% w/v
Na;COs and then ODggonm Obtained. The outline clear index K was calculated by
the following formula:
K=(lg A —-1gAy)+ (12 -1t1)
40 Key:
Al: ODggonm at first minute
A2: ODggonm at fifth minute
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20 BALB/c mce, C57BL/6 mce, and DBA/2 m ce, weighing 18-22g, from China
Medi cal Science Institute, PR China. 2. Cell lines Muse sarcoma 5130

cell s, BMWO®malod@92 and L1210 cells, from Cancer Research 2P&TOEHansweNt

Chi na Medical Science Institute. YAC-1 cells, as gift from Prof Yao Zzhi,
Tianjin Medical University. 3. Miin drug and reagent The peptides used in
this study were ,cu tom {ranuf actured by Anerican 30 Peptide Conpany, Inc.,
USA. Fetal bovi r][rgg RPM - 1640 cell culture nmedium from G bco, USA.
MIT, ConA, fro FEIUSSA.  Reconbi nant mouse interferon-y (rm FN-y), from
Beijing Biotech Inc., PR Chi na 35 Reconbi nant hurran i nt erI euki n- 2

(rhiL-2), from Sha%‘qpaltgﬁ %% i 0§ e J%tx| %tﬂﬁ% R (i A ' yct,e?vmal
|

separation_solu I mat o

Nat | onal | Dt FEitRE FI9GBEPE Al Bedeh e AR, S%%?G&fé i it
PCT/ GB02/ 0320§ry, oy Veighesphani de, from The 12th phar maceutical factory of
Shanghai, PR China. Methods 5 1 Adm ni stration of test substance

I ntraperitoneal i nj ection, once 1§¥ {)r] t he exception of

cycl ophosphani 8&P g@fosemdeér%we%caé% tedas Pla%i nent 5 days before
transpl anting X0=the Kamdd ~WLd)s. The cycl ophosphani de groups were
treated olthe rkext day after transplanting the cancer cells. Treatnent of
all groups w th wesbingesghost ance |asted for 30 days or until the ani mal

di ed unl ess ot hegw: s&e%mlfveeglusgpreame effect of peptides on the growth
rate of transplanted SI80 sarconma cells 15 in BALB/c mce, and that on the

i mmunol ogi cal func on of the ho BAL/C m ce ran zed into
pepti de group cyc E’éﬂ ?fr%?r‘ivﬁ‘emg{bgwm ?ﬁﬁﬁi?%ﬁ%ﬁ%aocroh(fﬂg%)tg%up, and

sal i ne grbup, 20 afaliesfiag PEMUY oup. Stock S180 sarcoma cells were
lg%ubgg/égz '][1 DVEM W ini8i PRI SMENLRY n%xgrbzbé@ Kéhft %T%Jt)ntﬁﬂVgrB@;t) serum

: 0 L at room
t enper at ur e. gggr “Eﬁc? glﬁrqf\{\%gncen ?o%ﬁg%n%r% 2. xglto‘%f%grryllt%rttgg% W th

Hank's solution. 0.2ml of ceII suspensr on was i npl anted to several BALB/c

m ce through 0 12, days were rvi cal
vertebra d; sl M %)‘F S%th ﬁﬂ@r@g ﬁ% &fan% lljarrrlgér/d afgltlr‘fasses
wer e harv@sted (s ’éfﬂr‘éarné%lr ®th sterlle sallne The ti ssue was

di spersed in saline to a honogenous cell suspension, in a ratio of 1g

tissue to 4 mM saline. The sarcoma bearing mce node] was prepared with an
injection of 0.2ni BALB/c mice were randomly grouped into peptide group,

cyclophosphamide group, rmIFN-y group, rhIL-2 group and saline group, 20
animals per group.

25

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

40  following formula: '

Survival index = (mean survival days in treatment group — mean survival
days of control group) + mean survival days of control group x 100%
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cell suspension through the arnpit [1]. Administration of test substance
treatment started as described in section Method 1. 30 2.1 The effect of
pepti des wo oshessphagocytotic function of mononucl ear pha@oTyGB»2/082081 ce
with S18o sarcona [2,3] was analysed by injecting mce fromthe tail vein
with 0.1m/1Gg body weight of Indian ink (1:5 dilution with normal saline)
on the second day after the |ast test substanceI aglm' nijstratlgn. At dOPe 35

m nute and five mnutes after the injection, 20 ood was obt ai ne rom
the eye cantHus withe efpsarafnpepsides abithg. celiiler bmovaitieef BAtEde wiich il 0. 1%
w v Na2C33 and t hdrange@ed eswit Hiiddype Iitee cancet Hoe cl ear |ndex K was

cal cul ated by , { he n r my | @4AL- | g A2) (t2 - tl) 40
Key: Al: CDGSS"nlm atﬁrgl rs¥g gfﬁgfen Cﬂgsus&%gé%hm at fifth m nute 41 WO

03/ 006492 PCT/ GBO2/Hx3288 BARZB/G miceuvas taddorhissd Nidte pApfid grdupe rmIFN-y
phagocyt osi s igi’(d@( rBIHE roup @nds£heV\ B H8p, Ki S et R 26/ 'aﬁ@lprepﬁréﬂefiﬁcﬁﬁ"

di sl ocation. Eheyinhb\eice Me?@@des%ﬂgec?ﬁln&%ﬁoﬂ !\@e? X‘BIAq’c aﬁ n o?ltl? t_ed 3
dry, and vei 9 s bfis, P2 stu§§t51§ce§ Qﬂ&év@ et f& %he mse gve eeen<
35 T?fe(tw M it Xorh P upt o] t%dda%? b %&nv

fol | owi ng?(ﬁrgr H‘% SC ﬂ’?‘n?i“t“rsbqg ahyesetion megdly

control gr oupsusPﬁ%%ﬂn t"'@ ft |Skj’l‘°i@‘d Broughenl (grusy rléQpl)ﬂ dlaméf&hstm&ms Stﬁyéh ght
of control gr 8igpe-3Aftameenkifigationodt 208p o B mimites dhes supeineddnt ofas BAcB/dedni ce
wi th transpl afhedelapellgtiveas r2@usdeniet mylfevdlime of Cain i, G ALK thenikept wer e
random y gr oupeddinptillpépt 1@enigutesip; roeyClenpbRapbanThle sgépetiied tollsFiet
group, rhii-2c@isetyd eyndesahigadodapupog 28 1@RIARES MBE @O WRre %Sl@dOQJﬁ, H22

cel I's were inguRat odm rboElVEMﬁéfﬁ( ﬁegbh&tmrﬁttgplx%%%&ﬁl tdhd JCQP{%Jt lybOV' ne
o S Lo A
Hank' s sol Ut Hﬂ@‘“%s e LSl °&PP§‘$sb‘3§ &1?558}%10%9&‘502 Pl r%ﬁ?f‘gdﬁ“% CQn

abdomi nal caV| LIRY HMBALB/ ¢ nice for 6-8 days [1]. The nice vvere

killed 20 4. 2 The effect of peptides on the T lymphocyte transformation in mice with
ascitic fluid type liver cancer Hy, !

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

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

50pl/well MTT of 1mg/ml in RPMI-1640 was added to the cell pellet and

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

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

minutes. 120ul 40mM HCI-2-propanolrwas added to the cell pellet and shaken for

3 minutes. Use an ELISA reader to obtain ODs7onm 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.

4.3 The effect of peptides on the NK cell activity in mice w1th ascitic fluid type
40 liver cancer Hj, (5 6]

Mice spleen cells were prepared to 4x10%ml as described in section 4.1
above. Target cells YAC-1 were brought to log phase and adjusted to 1x10°/ml.
Using a 96 wells cell culture plate, 100l mouse spleen cells and 100ul culture -
medium were added to the control well containing only the spleen cells; 100ul
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by cervical vertebra dislocation. Ascitic fluid of the mce was collected
asceptically and the cell concentration adjusted to 1 x 106 per m wth
Hank' s swbuBioeda92 0. 2ml of the cell suspension was i npl antPea/GBiRo320Be
abdom nal cavity of healthy mce to generate the H22 carrying nouse nodel
for ascitic fluid type liver 35 cancer Adm' nistration of test substance

started * d et 981&’5 &ftl c‘aﬁ resa ch?‘ hed@&n@ronweilQ% Wififghas

recor ded. exper Pvi val
days was reco‘?‘ EF‘T%? %SI:QQPJa’[“PW SBP Eﬁse q ER awe@hﬁdg?‘g%ﬂ tlﬂ ay was
obt ai ned by tINg. ackaﬁrarraw %ma SFtﬁ frhorarwer% P SFT rnﬁasespss
sof t war e. TheAS8er thatrathei Qﬁjmllmsll calteralpates weot medbaied o ‘ﬂﬁé at 30°G, 1% owi ng
formul a: SurvC@al index = (rrean survival days in treat ment group - rrean

survival days of gontrol rViyVv x 100%
42 \WD 03/ 006492 Pé‘?"é%ﬁsz)"’ﬁ flrf“ger‘ﬁ% @SJIB’E %me Pe8 tr CSH Iar i
i munity of BAPEmatap was diseard edtfrnél Il T i g il W&? Frr?ﬁé 10’éancer
H22 4.1 Prepanitirenves ﬂl@plsélékﬁncﬁqrﬂ %@W@ﬁsﬂr’dnm[ﬂlbaﬂf}d 8t B4l t Biic4 i ce

wer e random seahrd. nTioe peystriatkmt gras dpcanded Bfer ¢entrfugatpn atHS0g nglr(bumut@nd
sal i ne grigup, 1205uIN4 GEMPEICI-@rirbpancd iehs pdéph et shakte 622 miaates.y iAngEDiSXe nodel

as descri bed fefder 58S kQNMMBNROIR, (. AbE &dchivwall RfYréice@nt @fonkhe cancer cells,
the test substances were administered for 15 days, the mice were Kkilled by

cervical dislocat ikash mrwe;sesrws@ewek}raéhnegéplép@@eléss@ﬁvw@arrrﬂy thysel targgiuslls y 10
di spersed i n @y dorfxdizanid thresaissayi wellsusith §otrsplaspeot itogetnesdd] dhe THe cell

di spersed celdctivey aplersif eachvasudeuw ishaitaianedve dirdt kienuigly the 1 09aggaQPeoHBOM

di amet er 13t aithteeSgarslletelellssofeseh odbitgmativantitenf apgating thiatava@g@g GDdrio be

m nutes, the supgmpabaRilavas di scarded. The cell pellet was re-suspended
in 10 volunme of Tris-NHACl buffer and then kept standi ng% still_ for 10
mnutes at room thfpeHaadtivity im sUddavriasr ©&! P splspe and Tagel edt silloy
centrifugation atavé¢f@g (dpf feam asiitomsy wile- Coletage WD of trgt edll 2aly well)hres
with cold D Hank'xs1@dhuti on by re-suspendi ng and col |l ecting by

centri fugatr on with condition as described above. The washed cells were

t hen ted to the desired cell densities by. RPM-1640 cul ture nmedi um

containing 1% f el ef@é?:‘t”o'?%eﬁﬁtﬂéér@n A drdiviher BHL0tmRE PEPHE§8a08d the T
| ynphocyt e transfqr td i mce with ascitic fluid type |liver cancer H22

[1,41 Spleen cells o nsrt 1 x 106/m were placed onto a 96 wells cell
culture plate, 102BA{kIhicet rﬁr%eWpﬁerabldel weksl frandemgtedofinto hpepilsagramnpl e
and control s3aopbkosphemideop®ap, TaliNe gespyrhietd groubdGhivelihe Grodp,020
100g/ M pp REBMmaiSAE sasp.25 added, and 100l /well plain RPM-1640 was used
for the controls. The ceI s were incubated for 66 hrs.at 37C, 5% CO2. The
cel I's were then peltP@t beripygellc@firg imaybeied gn AMENME] 2t ppdiym sypRlgtagnicdrhe
super nat ant Wwa EQ)’(Ifét@l beviameEremod E6/ 2COL IO % s, (g Giphasis3- ftingesanigh | FN
det er ni nat i offan&®lsolwion, MMTadpdstédng/Irs 19 reeRPNEE L6t 0. vab o fitid eell s@peirgorcel |
pell et and 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 aseptlcally The cell concentration of the collected ascitic fluid was
adjusted to 1 x 10° per ml with Hank’s ‘solution. 0.1ml of the cell suspension was
inplanted into each of the testing animal and the survival data of the animals
recorded. Treatment started in the testing animals as described in section Method
35 1. Mean survival day was obtained by the Kaplan-meier method in the Survival
option of the SPSS software. If the animal survived longer than the experiment,
the survival days was entered as the duration of the experiment. The survival
index was calculated according to the following formula:

Survival index = (mean survival days of treatment group — mean
40 survival days of control group) + mean survival days of control group
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30 the cells re-suspended by shaking for 2 m nutes. The incubation was
continued for 4 hours. The supernatant was di scarded after centrifugation
at 150g fwo 03006402 nut es. 120p140nmM HCI - 2- pr opanol was adde@Cr@GRDO3W3] |
pell et and shaken for 3 mnutes. Use an ELI SA reader to obtain OD570nm of
each well referenced at 630nm 35 Each nouse fornmed three assay wells and

three control gwel | §ne Biect o'itls &t biPthe! AL ral Shihuity 8ACHBIVE sEc¥Bsarahy ai ned
by first deriving { ?zl‘%“%‘éd’:‘ ’ﬂ“st Qﬁdﬁﬁé@%m&ﬁé %%zt%tat‘f@bbt%nhélh@ﬁthe
y
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target cells and 100l culture nmedium were added to the control well
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D of spl %HB“‘B 5 G’é ﬁrn mlwe‘?% E‘B%F"l& % Lefueese 2 0 )

I
(average OD of-4&agdésmenade Ogtg, pdigst fo) 100l wishohissigled W&Fwé apd sisged 8F 4rsept i des
on the survi \ﬂarlm@ilatmﬂve:form%@ samplr@sweaﬁg@haﬁtgé@l at 1301 6 npiguiea fa eolpBiINE ni ce,
6- 8 weeks ol dSRBEr elhreagadls viere dvashedotve pmied &y esuppensioy cind siensishgatiodengr oup,
rm FN-y gr oumormial $alidegritep thacadl salet nas golbeod RO cer2bfugniiombis1 §lerfogribup.
25  minutes and re-suspended in saline to make the final working SRBC suspension,
2% (v/v).

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

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

the working SRBC cell suspension was injected into each 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 lml working complement solution was added and
incubated at 37°C water bath for 10 minutes. Reactions were terminated by ice

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

To 1ml of this supernatant, 3ml Drabkin solution was added and left at
room temperature for 10 minutes. ODsaonm Was obtained.
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Stock L1210 cells were incubated in DVEM F12 nmedi um suppl enented wth 10%
fetal bovine serum 37C/5%O2 for 72 hrs, then washed 3-4 tinmes with
Hank' s soWwotsom49and adjusted to 1 x 105 cells per |itre. POTIGBO208208he cel |
suspension was inplanted into the abdom nal cavity of several ‘healthy DBA
mce for 6-8 30 days. The mice were then killed by cervical vertebra

di sl ocation and t heR¢femsed DI, ﬁﬁgﬁlwlals @bﬁﬁiea%tlﬁalﬁgseasm@skha\c subP&nsksl Yy

concentration leabkiﬁescﬁlﬂlldrﬁfot@ 1%§G'ﬂé&dfa!t %S'm eBHYTHEY otxﬁnﬂxteébje 1§ gPer
m with Hank' spgl utdQnagd. of the cell suspension was inplante Fnto

each of the testing anina and f he survi vaI data of the animals recorded.
Treat nent started |Hembﬂ@rsnsmdmwg(@ihﬁmloﬁt@Ssaﬁgﬂ@Hrb&fbnbﬂ@E%rh)Qﬂsdmt hod 35
1. Mean SUI‘VIV X %gtalnd t.he tlﬁ?igr al}fnmﬂer math‘ﬁd in the

Sur vi val Sptl ?‘F{e padme gty pudite then iige veatp vkilled Mo sgeical han
the experinment, thVé’ dishpcaliqys RAStReIER e X aminglien fr 419 @nirotlst es
experiment. The surR?Ff@a’PEdl Adepaiieiogicdl chingee dveae capodtledg and thehmurfitpdrs ofi ng
fornul a: Survival imelesoma (umgametstasis foal wetaywsumtdt r eat nent group - mean 40
survival day s/% ]g?ntrol group) - mean survival days of control group 44 -WO
03/ 006492 PCT/t8027 03203 6. The effect of pepti des on the hunoral immunity
of C57BL/ 60m de bedltengfdct afippptadet el 1kl CelBArasaFBeytadnd it BRI BB 46 with
netastatic potenti atangflaitbes ) bacHhaEhERanona celIs 5 C57BL/ 6 mice, 6-8
weeks ol d, body wei ght 18-22 wer e randoni zéd into' peptide group

cycl ophosphani de. &I% gVl m Feetgeirfpeptids on thephagqsytasirdndey @fr%ALBfooup, 20
ani mal s per group. St ock B16 mige sethriminsplomed Sab kacewae i ncubated in

DVEM F12 nedi um Gg&lpsuppl errent ejgoélg th lu%retaN povine Sﬁ{aytof‘s‘{c“{ngg;@@_f or
72 hrs, then Wasked =4 Hart 5 i-on
was adjustedto g{Hankss ut|o and 19> of the cel |
suspensi on was i vein intld the testq Q@Orﬁ%‘

generate the B16-ME Oéﬁoma bear i g/lkgi mal nodelld [7, 8] . 20kt vvlth t est
subst ance start €dV&§34lescri bed 0.fugkegti on Metltpod 1. 15 &.Is5+qtp*ef fect of

peptides on the Iuporal i mmuni t3410f BL/ 6 mge bearing oduiarspl anted B16
mel anoma [ 91 Sheg red bl ood ceﬂ %%C) wer g 4pr epar ed 5b4¥5 | ecting bl ood
fromthe cervi %qf M}Oand put 0 steri Ig fl ask W|t %s beads. The
fl ask was shaken 3 m n&gﬁg/l%d the bl ddd then mi th Al sever
solution (gl uco ‘%?59, NaCl 0 4g Na | enonade 0. 8g, adj ust to 100m wth
distilled Wat_er) 2lRE stored at [ | mediatelly before @s¥+088npl es were

centrifuged at f30gqm§anngrtutse]md,ﬁ<ﬁ@5l ect the SRBC. The cells were washed
two ti nesldby rel\su&p@pmj nomqj:mqnp{@bygatl on in nornal sal i ne. Then the

cell pellet was co ng |fu t 18 ut es and
r e- suspended Jne to l%f% &&ﬁ{éygg wr%m% é&saﬁ) g/kg(ff;y apg,

/v). Conpl %g_ %§ AGOCYIPHS ATty lakiag
i(\l’/lt \(;) Pt € at stica ys1gﬁe%cant dlfference from e saline group. 91 Hm

2. The effect of peptide on the growth rate of transplanted S5 sarcoma in
20 BALB/c mice (Method 2.2)

Table IV.2.  The effect of peptide on transplanted S180 tumor growth

Group Dose N Tumor weight(g) Tumor
inhibition
index (%)

CMS010 500pg/kg 20 0.67+£0.35* 48.4

CMS034 0.5ug/kg 20 0.83+0.48* 35.9

CMS035 Sug/kg 20 0.71+£0.37* 44.6

IL-2 3x10°TU/kg 20 0.69+0.37* 46.2

IFN-y 3x10°TU/kg 18 0.96+0.45 25.3

cyclo-phos 20mg/kg 20 0.68£0.32* '47.3

phamide

Saline 0.5ml 20 1.29+0.50

* comparing to saline group, P<0.05
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one vol une centrifuge packed SRBC, and then gently shaked for 30 m nutes at
4C. The SRBC was renoved by centrifugation at 200g for 10 m nutes. 10 30
vol unes oWwomene@b2 sal i ne were added to obtain the worki ng PCorgaoe08208
solution. On the testing animals, on the 27th date of test substance
treatnment, 0.2nml of the working SRBC cell suspension was injected.into
each ani mal to rai eRIRNDINSAYpe/kSat, g0 &f 6.5i/BAE 2haTMBET atsibst dage
adm ol ot 2l oo 198 L Fnb dent Bl
2000 for 10 ritfivERy tRuea AREER EEHIR g PP 05200 ' ¢ e w th
normal saline. To I diluted nouse serum of each nouse, 0.5nl SRBC

suspensi on. was added. lce cold.. Then | m .worki l.ement .sol ution was
addgd and > i neubat &¢f §HedRE REpfide F\Sf"a’r"\’,gd)l% %ﬁﬁ&s 1 it{)ar?gf’l\%ﬁﬁg
terninated by ice ¥oitiedhdd hsnpreesaizee MROCEnt ri fuged at 200g for 10
ol Lt on vas added Spd %-P?rg;lﬁ* ﬁ%t of pe ggt%gg@iﬁmﬁ”isé%fgg&%ﬁ%ﬁﬁk' !
. 'tB ]I liver catlc . ,
was obt ai ned._45 WD 03/ 00649 Retdrence QOD540nm-vwas
obt ai ned by m XiGigu®. 25l SREsesuspensi dh wi t h Skxdpdidaysol ut i Gurtivaldndexand
placed at roomtenperature for 10 m nutes before OD540nm was (ygken.

Henol ysis in = SFpl-e or-efee—
After the hunor AMS$SeRfuni ty Swgheg, the nBe wer 80KERPEE by cer W/l

vertebra di sl ocati@n.. Post murtym exam ngfi on of,.th pemal s per f or med.
The pat hol ogi cal%tl\éﬁéallr}ges we étgﬁ(@corded, agnd thé6'r?lgfr2%'2rs of \Arrgﬁaznonn | ung
net astasi s foci oMse4acount egopgﬁggul ts 20 1. The.sefipget®of pepsidde on the
cel lular phagocytosis in BALB/C mice with transplanted S180 sarconma '
(Method 2.1) TabMS34 1. Theghefect of 1Bepti dd0SF1#KE phagocytdsis index
“ndox  OVBOOL SOIRIP20 6. 280TEHe.  CNEDOL Sq1 R TO78 670. 43 JRY ONE034
59/ kg 19 6. 200. ¢M3032 CIVSOBQ_%?&%/ kg 2026. 351. @28+122*2%8x103k68I3kg 19 ‘
6.961.37* [|IFNy 3x 1051 U kg .450.71 Cycl o-phos 20ng/ kg 19 5.922. 47
phani de Saline D&mL 19 5.388185U/ke : cébpari ndg36803al i ne, P<0.05

rmIFN-y 3x10°TU/kg 20 27.8+7.5 6.1
Cyclo-phos 20mg/kg 20 24.7£10.2
phamide
Saline 0.5ml 19 26.2+6.8
*: comparing to saline, P<0.05
10 ~: comparing to rmIFN-y, P<0.05

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

CMS008 at Spg/kg/day, CMS011 at Spg/kg/day, CMS024 at 50ug/kg/day,

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

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

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

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

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

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

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

H,; by interfering with its establishment or inducing the complete healing of the
established cancer.
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15 A : conparing to rm FN-y, P<0.05 CVS001 at 50[, g/ kg/day and 5g/ kg/ day,
and CVvB034 at 5g/kg/day and 0.5g/kg/day were found to be able to increase
t he phagowote®i@9ot ndex, having statistically significant pdirfderesme from
the saline group. 2. The effect of peptide on the growmh rate of
transpl anted S180 sarcoma in 20 BALB/c mce (Method 2.2) Table I1V.2. The
effect of pephide gRetdrRBSBf 3BHRR & IBOMiRHE te i MFdmatbn U BXEB/cNmldgnor
VO34 0. Sgi kg 20 ) Wanaginiet AR ﬁ&%\%@g‘*ﬂe@ A 0y o L2 s

. 50/ kg . . 48* . . pg ) . 3T7* . - X
1051 U kg 20 0. 690. 3zeled¥4o |T%ﬂe§fe§?w?@81?tlﬁ’/5€koglkgW‘%Wi&a”%’%aﬁ%c| o- phos
20mg/ kg 20 07680322473 ptramde <alTne 0. 5nL_ 20 17 290. 50~ nparing to
sal i ne group, PLPBB 46 WD 03/ 00649§)°|5€IT/ GB02/ 08203 Cl\)%@ﬁlaﬂ?nggﬁl / kg/ day,
Cvs034 at 0. 5p. p@pwand CVvB035 at Sgg@g%day wepe foundgiq pesdable to
reduce the growth of the transplante sarcoma, having statistically
significant diff@i80te fromthe sal iObegkgoup (P1& 0.05)1.56:B19*The effect of

peptide on the surviyal of BALB/c m_ce with trangplante Jsic fluid -
type |iver caner%ﬁ@g‘?wm hod 3) Tabloéﬂg)&.g& Theléffect gfm%gfﬁide on the
survival index qf\BHbB/c mce wt h%@@{gspl ant edpasci ticaftap kit ype |iver
cancer H22 Group Dose N Survival days~Sdrvival index (% CMSO(QS 59/ kg 20

50. 720. 9*& 67. 8 CMISBBA1 5g/ kg 20 360422/k* & 60. 20 CVS02U3BEYHIKY 20
36.312.7*8 $ 38. 024 5g/ kg 19 40.614.6* & ,54.8 59/ kg 19

46. 414. 8*"&$ 76.@\/IS 032 0.5g/ kg 2 ¥gk81 0. 2*A§§ 63.3%@%1 3 x 1051 U kg
18 13.60.5 rm FNeps83x 1051 U kg 20 g@&é 5 6.1 28ycl o- phas+@0sad/ kg 20
24.710.2 phamde Saline 0.5mlL 19 26.26.8 * : conparing to saline, P<O0.05

rh1L-2 3x10°TU/kg 19 1.46+0.21%
rmIFN-y 3x10°TU/kg 18 1.27+0.14
Cyclo-phosphamide 20mg/kg 19 1.01£0.23*
Saline 0.5ml 20 - 1.25+0.07
*: comparing to saline, P<0.05 ‘

5 $: comparing to cyclophosphamide, P<0.05

CMS010 at 500pg/kg/day, CMS019 at 0.5pgrkg/day, CMS024 at
0.5pg/kg/day and Sug/kg/day, and CMS035 at 0.5pg/kg/day and Sug/kg/day were
found to be able to increase the stimulation index of T-lymphocyte, having

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

5. The effect of peptide on the NK cell activity in BALB/c mice with
transplanted ascitic fluid type liver cancer Hy; (Method 4.3)
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10 A : conparing to rmFN-7, P<0.05 & conparing to rhliL-2, P<0.05 $ :
conparing to cycl ophospham de, P<0.05 CMS008 at 5g/kg/day, CMSOLl at

59/ kg/ daywo@¥Bnag2 at 509/ kg/ day, 15 CVS024 at 0. 5g/ kg/ dapCTaRI2Q3B682 at
0. 59/ kg/ day were found to be able to prolong the survival of BALB/c mice
with transplanted H22 ascitic fluid type liver cancer, having
statistically significant difference fromthe saline group (P<0.05). It

was al so observed that in the group CMS024 0.5g/ kg/day, more than, 30% ( n=6)
of the mce coul dTabledVve | dhgefieetvincitleqn the N&éﬁlhﬁﬁf"i‘%l%ﬁcﬁﬁw s
experiment endedy—20—FPostrortumexantnattonrof—themce drd ot stiow—sTgn

of tunor establiGeonent. COVB024E 0. 5g/ kg/ dayN t her ef ofES AGYTYAREX @ e w th
t he growt h of the Apapsel ant ed 22,y interfgring W th-igh s, estsabl i shnent
or inducing the corrrf))?gte heal i nsg'dﬁg/kf’he estagpi shed cgz'ge?‘}'gﬂ WO

03/ 006492 PCT/ GROK08203 4. Thesgikgect of pepyi de on Tolynphstyt e
transformation in BALB/c mice with transplanted ascitic fluid dype Iiver
cancer H22 (Met HMSR29)  Tabl e 0.5ngke The ef fed® of pepfPd&l®n T | ynphocyt e
transformation Dose N Std myl ation indexy CV501042Q0¢4 kgrs20
1.450.21*$ cuvrsc@lggg‘%g/ kg 19 f“%@ 19*5 CQwvs024 0. 5g/ Egglg % 460. 19*5
CMS024 5g/ kg 20 (MAH20. 21 *$ QuRe&4 0. 5g/ kg 20 1.370. 486513.88635 0. 59/ kg
20 1.400.13*5 CNMBO35 59/ kg 20 1.460.16*$ rhil-2 3 x |__051 U/ kge19 1.460.21
* rmFNy 3 x fO¥80Pkg 18 1.270:ef& Cycl o- phdSphani de 26iy#Rg 19 1.010. 23*
Saline 0.5m 20 07 * ing to saljgne, P<040%.:5g $xs%&conparing
to cycl ophospham éé <0. 05 cvvgg%&rét 500g/ kg/lgay, CvB019 at 0.?cg/ kg/ day,
Cvs024 at 0. 59/®gBa34 and 59/ koL.dayg, and CVSAB5 at O. 1‘5@/3!&(1)7.%(‘)7§ and

59/ kg/day were found to be able to increase the stinulati i ndex of
T-1ynphocyte, hav¥ihg 10 stati SeiedPsE si gni filgant di ffzgwbéﬁ'@e fromthe
saline group (P 05). 5. The eff peptidg on theopk,gel |l activity in
BALB/c mce w tEQN?}r—;anspl ant ed%gslgﬁplﬂgfl uid type liver cancer H22 (Met hod
4.3) 48 WD 03/ 0@BAR2pRGT/ GB02/ @8agzke Tabl e 1V.18. The efl648¢¥.26f peptide on
the NK cell cyt %%éliige activity index G oup Dose N NK activity index(%

Saline - 0.5ml 20 : 24.0+8.2

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

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

10 to increase the NK cell cytotoxic activity in the testing animal model, having
statistically significant difference from the saline group (P<0.05).
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CMS003 5009/ kg 17 37.914.5*"$ CMB014 0.5g/ kg 17 40.719.7*$ CMs024 0. 59/ kg
18 39.318.7*$ CMS024 5g/ kg 20 34.9.12.1 *~$ CvsS024 509/ kg 20 43.613. 9*"$&
CMS032 5gWhkg3m@432. 612. 5*'  CMS032 50g/ kg 19 41.018. 7 * AVPCTNEH243%89g/ kg 20
57.317.9*7$& |1L-2 3x1051U kg 19 26.09.0 |IFNy 3x1051 U kg 18 20.93.3

Cycl o- phos 20ng/ kg 19 16.57.2* Phanmide Saline 0.5nl 20 24.08.2 * : as
conpared with saline, P<0.05. A: as conpared with IFN-y, P<0.05. 5 & as
conpared with IL-2, P<0.05. $ : as conpared wth cycl ophospham de, P<0.05
CMB003 at 500¢! kg/ day effedidbéptade dh thg syl dhyf DBYED 2dcatvith. tagépigitetaliizio

5g/ kg/ day, and SOQA@éﬁI@/ﬁ,Maﬁgd §v5034 at 50g/ kg/ day were found to be able

10 Lo increase the .okl OMOLOKLC BBt B b Okie, BBLIoRASAN Bln,ode!

having statistical efence fromthe saline gr

(P<0.05). 49 WO 037006492 PCI/ GB027 03203 6. T It of pepd. n the
survival of DBA/(grorlﬂpce vvithqg?sa?nspl ant ed 1{1210@‘111’21[}’&5‘?“&3’5 ( Met E\%ﬁ %ﬁf)'rabl e
I V.6. The effect of peptide on the survival index of testing AREHR 8 G .oup

Dose N Survival @ggidurviv ipdex (9% 2gM5019101:504kg 20 21.443 8* 26.8
Cvs035 0.5g/ kg 20 29. 315. 4*667%#%9% L-2 3xI 051U kg 20 32.013.7* 92.3 |IFNy

3x1 051 U kg 20 15CHS035Cycl ophfsg/ROny/ kg 20 24. 09.3¥1544° 2 pham@k Saline
0.5nl 21 16. 65. comparing te saline group, R<0. LMV5019 . 59/ kg/ day
and CVS035 at 0.6‘%“ kg/ day weg?ewf%ﬂlf'ﬁj to %8 ablggz'&ol%g; ol ong tﬂéez'és)urvi val of

DBA/ 2 mice w th frapspl ant edy, 15214 eukempa, hpsgspgp statistically
significant diffe;\gﬂce fromthe saléine group (P<0.05 10 7. The effect of

peptide on the Hiywoeptosi murdGoye/kg C57BL2E mi ce244%3* t r anspl #Ht2d B16
mel anoma ( Met hodbhamiide Tabl e 1V. 7. The effect of peptide on the henolysis

i ndex of C57BL/ GSaline 0.5ml 21 16.6+5.6

5 *: comparing to saline group, P<0.05

CMSO019 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 L1210 leukemia,
having statistically significant difference from the saline group (P<0.05).

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

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

mice with transplanted B16 melanoma-

Group ' Dose N Hemolysis index
CMS001 0.5pg/kg. 20 51.0+16.2%°
CMS001 Suglkg - 20 41.3x17.7%°
CMS001 50ug/ke " 19 45.0+31.9*
CMS001 500ug/kg 20 36.0:10.2+°
CMS003 0.5ng/kg 20 61.6+26.9%5
CMS003 Spglke 20 37.2+15.9%8
CMS003 50ug/kg 20 38.7+13.5%"
CMS003 500ug/kg 20 35.9+13.0+°
CMS008 0.5ug/ke 19 42.7+18.4%
CMS008 sugke 20 38.9+12.0°
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mce with transplanted B 16 nel anoma G oup Dose N Henol ysis index CVS001
0.5g/ kg. 20 51.016.2* CMS001 5g/kg 20 41.317.7*$ CMS001 50g/ kg 19

. 45.031. 9W® 03008901 5009/ kg 20 36.010.2*$ CMS003 0. 5g/ kg PRO/GHD20263 9* $
CMB003 5¢g/ kg 20 37.215.9*$ CMS003 50g/ kg 20 38.713.5*$ CMS003 5009/ kg 20
35.913.0*$ CMS008 0.5g/ kg 19 42.718.4*5 CMS008 54g/ kg 20.38.912.0*5 50
JL U1l P10947TI PCT-SPEC 7006497 Pl GBO27 *eNB008 5007 Kg
20 37.116.7* Cl%g 8500g/ kg 28%\&)%@%17.8*$ cﬁggom o.%ﬁﬁéﬂ 18 34.910.5*$
CMB010 5g/ kg 20 CMSOdst. 6*$ CVBOAG/RE. i 9/ kg 20039. 67.50:B17@¥E010 5009/ kg 20
50.116.7*$ CMS011 0.5g/ kg 20 32.014.7* CMS011l 5009/ kg 20 34.419. 4*

CVS016 500pLg/ k§MBOUB. 329. 9* O0CGMBOEO 0.5.i g/ k§ 20 4B4HA0%$ CVB019 59/ kg

20 35.415.1*$ 50.i g/ kg 20 28. 37. 6* 024 0.5.14a/,kqs20 43.010.7*$
CMB024 5g/ kg 20%B§§éﬁﬁ.8*$ Cov388%850. i g/ kg gg§27.sgﬁﬁibgé$%oz4 5009/ kg 18
30.110. 0 CMBO i g/ kg 18 8.4*$ 34 5.t 49 43.011.7*$
CMBS034 509/ kg 2gﬂ§g9 10. 9* cwégg%ﬁ g/ kg 20 38.921.2+§ " CMB035 50g/ kg 20

44.722. 7*$ CVBEIESGQNg/ kg 19 4@0%5 8* rhlL2@ 3x10%04kag. 7#® 49-324. 7*
rm FN-y 3x1051 U kg 19 60.517. 4* c% 0- phos 2%@/ kg 19 20.719.1 pham de

Saline 0.5nl 20CMSQ@Q. 1 0.5ug/kg 32.0+14.7*
CMS011 500ug/kg 20 34.4+19.4%
CMS016 500pg/kg 20 43.3+29.9%
CMS019 0.5ng/kg 20 42.0£12.0%°
CMS019 Sug/kg 20 35.4+15.1%
CMS019 50ug/kg 20 28.3+7.6*
CMS024 0.5pg/ke 20 43.0£10.7%°
CMS024 Spg/kg 20 42.2%11.8%°
CMS024 50ug/kg 20 27.8+9.1*
CMS024 500ng/kg 18 30.1+10.0%
CMS034 0.5pg/kg 18 50.8+18.4*%°
CMS034 Spg/kg 19 43.0£11.7+°
CMS034 50ug/kg 20 30.2+10.9%
CMS035 Spglkg 20 38.9+21.2%°
CMS035 50ug/kg 20 44.7£22.7%
CMS035 500ugkg 19 40.5+25.8%
rhiL-2 3x10°TU/kg 19 49 3424.7*
rmIFN-y 3x10°TU/kg 19 60.5::17.4%
Cyclo-phos 20mg/kg 19 20.7+19.1
phamide
Saline 0.5ml 20 19.0+9.1

*: comparing to saline, P<0.05

~: comparing to rmIFN-y, P<0.05

& : comparing to rhIL-2, P<0.05 ‘
$ : comparing to cyclophosphamide, P<0.05
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*. conparing to saline, P<0.05 A : conparing to rmFNy, P<0.05 &
conparing to rhiL-2, P<0.05 $ : conparing to cycl ophospham de, P<0.05 51
JLU I Pl O80-08/00648PECI PCT- - SPEC WD 03/ 006492 PCT/ GB02/ 03203 CT@¥H001203 C\VS003,
CMs008, Cwvs010, Cvs011, Cws016, CwMS019, Cvs024, Cvs034, and CMS035 were
found to be able to enhance the hunoral response (increase in henolysis

i ndex) of C57BL/6 GWMEe0Mi CMS00an<EVE00%dCBIS 10nelMBohs eMYbsadedSaso,shown
on Table |V. 7CMB024NEMSEBU] shd CMEY35Siveii fousdiid be abldi tof enhenwetht rhamordte

sal ine group {d& ﬁ&lsg@ncr&se Tﬁ'%eﬁ{oflﬁ@sl iffex POPICHBL BNmidde wil tranéplanRll By,

i nocul ated Bl IEﬁl)ﬁﬁ%ad éssa Rhowr /BLT8p1E BE7 (Wﬂ%’qw@wgéalﬁoﬁgﬁﬁ'&wm
exam natlofp AR 511 %‘% 4@)90 f test’ substance tréatment 10 did

not show any sign o eX|s ance nmetastatic foci in the lung of mce
treated with CMS008 at 0.5g/kg/ day, Sg/ kg/ day, and 509/ kg/ day, and CIVSOlG

at 549/ kg/ day and 04 Congl usi an e W|th

Precl i ni cal 8 F%géécég’rf@ﬁ %{%‘b CrLVIy gs%i‘ﬁ“%@ %B&h ?ﬁﬂoﬁ &ed i
Admi ni strati on De s ARARceM ®R) PR China in 1993, the effects of
peptide on m P@s Wokthmt é}éﬂﬁﬂi‘[ﬁ‘)ﬂt (ﬁdalﬁﬁﬁﬁeiﬁe? ghd EndiBS oF tté@'sﬁgstadc% tY&®ment

g?gﬁ: ??gant I y Q}% t’?n?ett askille) & ﬂ%ilg%g I8 in
mice; 2. CMBOBE %%HR 5915 ?et %{ %‘/g /e‘faé’zﬁ‘ﬂ%‘dg é'r% ey i, CRESHE™
phagocyt ot i ¢ 2t me(kecdayand @Pym ce transpl anted with S 180 sarcom; 3.
Cvs008, Cvs011, CMs024, and CMSOSZ at suitabl e dosage could prolong the

survival of mice transplanted with ascitic fluid type liver cancer 25 H22;
4. CMS010, ONMBOadysi@vB024, CMS034, and CMBO35 at swtable dosage could

h T h t f t
fluid typs Y.mv)eocyf Oﬁﬁ%% o Wit %mrga'f&f%"f’ %ﬁ%"éﬂ%sﬁ%‘t tvB034
at suitable d gé‘ glA&dringsré %Ié ‘?P ng 2 ia %&]lé g
m ce transpl a S HES 1 \9%‘?":6{:&5 %rwaﬁlzsﬁ“ 9 and

CVS035 at sui gasiud %&ge coul d prol ong the survival of mce transplanted

with L1210. | epkem a a 0 : hghi bi t

t he devel rrent of . Nﬁ%ﬁt}xé@%ﬁﬂi .94[11%1 f%@%@%ﬁgﬁ%ﬁ é&lﬂ& S%%(ga{ll,u?

CMS003, 008 6 P 034, and CMsS035

at suitabl e dhsageCwsdod aad HEVSe34 besuitable dosage could enhance the phagocytotic
immune activities of mice transplanted with S3y sarcoma;

3. CMS008, CMS011, CMS024, and CMS032 at suitable dosage could
prolong the survival of mice transplanted with ascitic fluid type liver cancer
25 H22; 4

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

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

6. CMS019 and CMS035 at suitable dosage could pfolong the survival of
mice transplanted with 11210 leukemia;

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

8. CMSOOI, CMS003, CMS008, CMS010, 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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hunoral i mmune response of mce transplanted with B16 nel anoma. 40

Di scussi on 52 WD 03/ 006492 PCT/ GB02/ 03203 CMs001, CMS003, CMs008, CMs010,
CVsS011, CNBOI4A964eNMS016, CVS019, CMBS024, CMS032, CVS034, CBIRBEBm§2be
useful as a part, or onits own, in cancer nmanagenent in human. For

exanpl e, CVMSOCO, CMs003, CMs008, CvsOl0, Cwvs011, CwMs014, CvVs016, CWVs019,
CVMB024, CMB032, 5 CVE(d#4, C%\VI§O@V5@131@OUB,YCMSM$)€TWOHPCCWHM reMBoTEIni ty
of cancer patignigg cﬁk‘é@@% S0S3VER %eu@gm mlee used

to interfer [ s
CVs019, GVBO\Q%\;’ Flop ME832

expect ancy. of

conbi nat i ons o 18?@%%8% %’6’ C\Wcteﬁ
phar maceut i ca@M&Qng%%pr%W §Q3‘$ and &MBO33ma¥ Be pssd todpte rWl
nmanagenment . TéblgowthyoBcamspr Pd@slHEP"q't@@tSr vEM B0 CaAdR 1o 12dide (BEE2D No.
CVS001 1 CVECHIZ®32,7 andCKIBOSE3 53 ma@iB0 tifeddto onBael tigolifeCBBTAngy 0@‘(@0@.@ 9
OVB019 11 OMBfidts]6TheGdpaass Ridy HENEOB4n2d o\alEAIBrithinatiths RETeo enrort.
Princi pl e ofpdpti@est lok i cambieEeRMath GthelNsiviriatdsicalP@@Fbed sufpdandlts as af

Chi na. 1993, tgtaiggurgé@,r%andggh%h estOof Pre-clinical Research of New Drugs,
Peopl e's Republic of China. 199 7:128-129 20 3. Yuanpei Zhang, Huai de

Su. Pharmacol ogi cal experi nment (second edition). People's Health
Publ i shi ng HOM&MEB&;U&BE{&BW& #r Cahetyun Xu, Rulian Bian, Xiu Chen.

Met hodol ogy ai-pbatoacalogicaloxporloonl Be.n.pi.e' Sl
House. 1991, 1221-1234 GMSRddaci pl es of PRre-clini caBEQIEENpch of New Drugs,
Peopl e's Republic of 2%5MB)0ia. 1993, 7:140 6. Jinshengl He, Ruizhu Li,
Ti ngyi Zong. The study empm8fok reduction fethod of testyng NK cel |
activity. Chrnma Tmmunol ggygggrnal . 1996, I(6) . 356- 3583

CMS010 - 4

CMS011 30

CMS014 ‘ 7

CMS016 ' 9

CMS019 11

CMS024 16

CMS032 22

CMS034 24

CMSO035 . ‘ 25
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uni versity Publ i shiimg rhiotiseB 18 0681 kuppfassep dimFthgangsityHual deereBges

Phar macol ogi cal exp@itasimiat pdisabndateaial Madjcal Jdengll of Ghikieal 398, B@)t 631 ng
House. 1998, 131 Vg2dHE EFFECT ON THE BODY WEI GHT 15 Healthy rats were
feeded with high nutrition diet for 5 weeks, with or wthout sinultaneous
peptide treat fent Qi r ¥#Sc Madergo | dexperimRat smgiodn Pl afsald et

wi th saline inject PoblishengHassed 1998, A8g4E3ve control. After 5 weeks of
treatnment, injgcti S ogpe t i S ' ' '
anot her 2?0thrlg'e weeks. 1E%%f;%%ﬁﬁlg%?ﬁ%@%%%ﬁ@dC%%%ﬁ%’gﬁﬁgﬁéﬁigek

i nterval . 1V Behavi othed5Hl PHECRSEY EURIsimg Houssy, >’ Rats receiving peptide
CMS015 were fiound Yuenfva Vasd, dThA8d Sal Pharsbeplodit flaxbetieay (sbay gt

i ncrease conpared wehile'sGRatth bRl HokRe1sBUlsE of peptide treatnment.
This trend of decreased body weight gradually reduced after ceasing the

Cvs015 treatnent. It is concluded that 25 CVS015 at suitabl e dosage | evel

can reversi bl Yy contp phestt q%bgwwEldﬁzpuced by over-feeding.
Materials Spr ague%y—%gﬁm ; 4510g, were supplied by the
Center of lExperinental Animal of Guangzhou University of Traditional
Chi nese 30" Medi cin PR China (certi.ficate .No.:.2000A019 Peptid wer e
custom synt hesj zegrigtslgy %&ﬁ%’?{ .tg%(%egswgﬁi]%?}hg 10 ﬁ?‘ §E)ns %‘Eg ’dgﬁ%o%any,
Inc., USA . %WHoWeimulipncgpsaentsiofrmgiment (RAagrslarsio gke/ SRR
normal nutri t PEERAY dics Withesaling Heprdie8 ¢Vare Led s IncaHE® SRRl t AECTRUVERIS ¢fe f or
pre-clinical esmgnihnsttiemmas siippsd tapd dheigamp skieledapnagimanedten endhag
Adni ni st r2Q i othrge PReChi nBoflyj wedbt Matchods bididctedy at atnse wear ewegdndoteivagd i nto
t he experi menBehgydsirtdfvitie camltwal als@bbservidg aR ity @c@dvihg @ep@deo GHES0150weRt s per
group, half nejuadasthab@kfatibedmly &ignlhient eXRe HodH ReighitOupretde ¢adtryms/itheeded
wi th high nut gdduloudingtiht Qoumse Wik eatfédTUl TRREQHMR bNUEAEASE WY
injection of %Q%ﬂ{ 51%95?})& RBRLdIGrer PO mgRfE CRRY015 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 1452:10g, were supplied by the

Center of Experimental Animal of Guangzhou University of Traditional Chinese

30 Medicine, PR China (certificate No.: 2000A019). Peptides were custom

synthesized (of L-amino acids origin) by American Peptide Company, Inc., USA,

and were diluted to 10pg/ml in normal saline. The high and normal nutrition diets

were prepared in compliance with the guideline for pre-clinical research of anti-
obesity drug, issued by SDA (State Drug Administration), PR China (.

35  Methods

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

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

54



40 Positive control group received the sane high nutrition diet but placebo
saline injection, while negative control group, used to proof successful
est abl i shwenB/oed492 obesi ty nodel, received nornmal nutriti olCdiGRo2asad3pl acebo
saline injection. After 5 weeks treatnent, injection was stopped and the
same diet was maintained for 54 WO 03/006492 PCT/ GB02/ 03203 anot her 3,

weeks. The r ataﬁotﬁ@x*?ﬁé@kﬁhﬂ% glis RBeeyASKed R Vet Pérekyad intdBalaBeatiodf of t he

rats was al sogphsgryed Lisgics The data were presented as nean
standard devi ation. %alsroec}gt test or 5 single-factor ANOVA was used for

i nter and i nt Bgtigicsup conpari son. Statistical significance cut-off was at

P<_0. 05. Results Ef fect of tlde i.g Drat
Table V.1 Effect e“é‘?‘ (Jeaﬁ{ e&?‘fe?eﬁ‘ § hsﬁ n@?@%é/vﬁ%&& gﬁ'agﬁd &St r ol
Group (g) CVBEECTREAT RV i e i B St
n=5 Pre- treaﬁlﬁelrﬁcallcﬁ@u@ﬂffl\sas&t +4.6 145.6 8.5 129.2+3.3 Wekl
194.414.5 164..48.7 183.8 10.6 157.88.3 Wek 2 239.6 13.4 188.0+6.4
220.6:L 12.2* 176.0 11.2* Wek 3 265.0 11.8 208.8 f 8.2 239.0 16.0*
196.0 10.5* Week 4 287.4-+ 17.7 227.2 8.2 258.2 18.1* 212.0 13.5* \Week
5 299.421.2 2§81§t10'9 268.8 17.7* 221.4 13.2* Wek6 333.427.1 249.416. 3
299.421.2 23576183 Week 7 349.2 28.9 261.2 13.4 310.4 25.9 242.2

18. 8% Wepk 81374. Bffedtlofdegh® &n thtboly 33%hdof SOr& 252.8 22.5 In
conpari.son with positive control group: p<0.05 At the dose of 300 g/kg/day,
CVB015 was found to be able to Iimt the 15 weight gain of obesity rats

i nduced by over-fegghipy,1 havigi@csdaieptdd &aﬂhbsboaim@mﬁsp radi f f erence from
the control group (p<0.05) The difference of e treatnment. and.- contraol

groups increhsed with the ?D%hvﬁ QowfoltGrewp f@nt Lp@MStOéﬁ ﬁ?ﬂéﬁlﬁlﬁr&@ﬂp b@ptl de
CMS015 treat peat—rn—the— e the—if NGE; —t edL nent
and control | groups gradum%i/nr_gdu i S gEPane @?gt%ﬁ cal Benddi EH5

i nsi gni fi canf pRif&EmERY eE186 Weisks, 5w A g hat| 143 elfect [of29the3pepti|de
on SD rat body weight isireversible During thel whole caursie_of the

experiment, | Wewa$ obser V&H‘&Bralﬂ % he 163{1p‘bét8f7t e aan3a8:#i10i6t y oH57aE¢ 8@r oups

of rats remajped—proerral- “'”:}'f“‘u "BO 031666492 “Cj'f’r?w S
concl uded thaW 015 at g%‘ﬁ’%bll 5%8 1£§V49 %Qﬁ? he %@ &baent of
obesity i nduC@d.py over-fegfhng sThe RpiL@e mayl gty LRk@™ hUnmig o L$E 5T or
control of obesity:. The| peptides nay be used on its own., in _conbi nat i ons

E3

Week 4 2874177 [2272+82 2582+18.1° [212.0%13.5
Week 5 299.4+212 [2366+109 |2688+17.7 |[221.4+13.2°
Week 6 333.4+27.1 [2494+£163 [299.4+£21.2" [235.6+163
Week 7 3492+289 | 261.2+13.4 |[3104%£259 |2422+188
Week 8 3744+372 [255.6+11.5 [337.4+306 [252.8+£225

In comparison with positive control group: ~ p<0.05

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

20  weeks, showing that the effect of the peptide on SD rat body weight is reversible.

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

Discussion
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of two or nore peptides, or in conbination with other pharmaceuticals or
food 5 supplenents as a total course for obesity nmanagenent. In the
present swodg/0o@dln ni stration by intranuscul ar injection Ra3/GRoe®3 but
this does not exclude the possible effectiveness of the peptide if

adm nistered via other alternative routes. The peptides may be

adni ni stered via i Bt [A¢eRQGed]l thdt NCBISOI Snat  kuitablmdesageateviehjcert imit, the
intraperi toneéévekdfin?&xft bPGbesﬁ lilﬁiﬂ&:@d‘@?blﬁeﬂf@bcﬁﬁ 1 URe peitid 1BayopuItiA0 RSN

i pl ant ation, ., & tréﬁ‘c;f BYit efﬂe;?ﬁé DYidEAmhl b %fséd"gn U8 \WWRE ir$ biéihbidBtions

i posore, susfalp, o e reﬂe%pgés;?%f flofhferidf s e SHBLRADE: food

adni ni st er %1 e P37 6n capsul e
suspensi o s?ﬂ Qﬁn?) tseﬁsato CPHa° oﬁé’ﬁ%ﬁ 3SR PRout modi fi cation or in

sl ow rel ease form or with or without gastro 15 enteric protectlon The

peptide may further be applied in any formof topic ation I|k
oi ntnent, cream gH thetrecsint pugy. Qﬂf‘ftlﬂléﬁ?thnr %WF“@EE‘W‘%‘PHW% SStLvi ce,

or as i nhal anbutghisplnsgaet exsiledeothe @assible cHsci{epeFofehp PEPIG édF’é)‘?‘lFFPreTlhe
pepti de may alvigoothe iltereatiyeaveidsi ikt | paptidge muwi e edmuisiensd aftl ITyARRIS nt o
an expr eEsi omj&yish anframasdul s injecticor, intrapedtobeal atjectonyisticutankeys ipgptibnle
sequences, t oasuBeiefiéis idpla@ttibh) Wigh pepithce detivagfadlitatingakeceisehafs t he
activity of the,spgp! klﬁ@&lﬁ‘%ﬁﬂeﬂ@%ﬁdﬁb&ﬁﬂl dt8 The pepiaRanby albibe Mminsierailin
purification’ rS%/ gﬁ ?ﬁ%dﬁlﬁﬁgtrﬁﬁﬁtﬁﬂecabl&aQQﬁsu gus%%%lbﬁjes%hﬁ()ﬁ%ﬁi iy ghef OF
besity CMS c @&%&;}?mod%ga g*n n te %ﬂﬁ'ﬁ:’so Jw1t1§8‘°‘mtﬁ)ﬁt Lpp. The

ol e gl T T i e

carboxyl ter n‘”i‘PrP?%?ﬂoncE © SpEnt dlcge@%% 8&?’6}%20 gﬁ&? Fm {%&a

practising t héYicesbat b PRV 1] I%r asphiRPsgReREBEEHHH A8 ci

be added to tptidesorpod pepuictuctaf tinBuits eneliq seryienes apfl dilengdcifo an

function. |t ecrpyesaioscystem, podtsi dveor in enhbindiiarewsh otleanpephdlnesqaencgs, tand
still maiztt ai genchute & westdtingpeptide hevlequiptoi mels: usthefgke actievigl ¢f the peptidecist 0 as

variants of tfecsSedEinpERYéset, wilhl @ witdouyphrificationef the resudtignpapddaci ds may be
del eted fromthe peptide without affecting its 35 biological activity. It

may further be possible for three or four amno acids to be deleted
wi t hout af f ecTibhgyV2iRepbided Bfeative fonMbasityn of t he peptides. These are

referred {0 oSt iatmmme it @i Grte gt i ch @il G B @mmml Efitemgefibt \/ € S
of the peptide such asCdbheedevative repllacenent of SEAIAMON0 acid far
another within the sanm€NMB8Atiional class nmay be used t® practise another
aspect of the present 40 invention. For exanple, peptides having non-pol ar
or hydrophobic side chains may be possible to substitute one side group
for anot HSr wWRe¢hhomtes educi ng bi ol ogi cal activity. As a further exanple,

| i nker/ spacer 0 t|de t he
vari antspsti 1 ret?? é ac?ﬁl\/ eh gre[ ﬁﬁnm% %\{%{%ngé\iﬁ&gé
PCT/ GB02/ 03203 naI pept i de used i n t his study These are al so
consi dered vari ant® j9fnddi®ood that it may be possible to add additional amino acids to the
amino or carboxyl termini of the aboye disclosed peptides as another method of
30  practising the present invention. For example, one or two amino acids may be
added to the disclosed peptide without affecting its biological function. It may also
be possible to add three or four amino acids and still maintain the function of the
peptides. These are all referred to as variants of the same peptide. Alternatively,
one or two amino acids may be deleted from the peptide without affecting its
35  biological activity. It may further be possible for three or four amino acids to be
deleted without affecting the biological function of the peptides. These are
referred to as fragments of the instant peptide. Furthermore, derivatives of the
peptide such as conservative replacement of one amino acid for another within the
same functional class may be used to practise another aspect of the present
40  invention. For example, peptides having non-polar or hydrophobic side chains
may be possible to substitute one side group for another without reducing
biological activity. As a further example, linker/spacer may be inserted into the
peptide to form variants, but the variants still retaining its active moiety as the
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pepti des. A peptide anal ogue as used herein, includes peptides that have
amno acid nolecules which mmc the structure of the natural am no acid
e.g. an awelosgoesvtth a di fferent backbone structure, or DPamiGRy2Asiod
substitution: As a further 5 exanple, although the am no acids used for
synthesi zing the peptides are in their L optical isoneric form peptides
with one or moriginal peptdea kb imdhidsstidy These sequlsocensidbsti variets of the t he
D-f or m may ha\{)@pt?de@‘ | Rpepii@d ggtleale @Cisel iHeteds. indlnges peptites thantiavo amino
derivative” a%cﬂd%ﬁsh ﬂe§ BichlRIntTE thSstRRARE of thel Ak InbAGIEAE San anédéd ant s,
anal ogues or @ﬁf my bt tuxteh%r@fglrn 12 10idubSitigee Aetetufiyet he
term hybr%d pe 1o 95 a{idgl{ls% #1& cen tailé{ht@gglﬂl onal
pepti des i ser6 81 El relm 8 & &ss HJ”I%\{A ng
SEQ 1D no. 1°BB° IS?IHE’P? ?‘Iﬂ’?‘rcg‘? gw" il E’\é FO (t?

subst anti al | ysgqq?PF%l?ubéEW |1P?}5 éYe Biaptar bk °$lﬁﬁllq§ é{;leﬁaalé?
pepti des that termorfuastinnaf 6?1’1‘@113%%1156(&1#“3? GEIRE |1%H§’é%fu@rf8 f &agpents
recogni zed by venatsranaogeesis chewical yariviab vesroldikpepjidei c ceII as a signal for

secr et! on Qr; t he hybrl d reoetleltﬂ !ter}ltno‘ ﬁd gﬁgﬁpi grusg tﬂé’sethat

secretion nay be a‘d % g‘gg ﬁlﬁﬁféaé%( | east

vesi cl es. Suﬁg?tﬁ?i‘t? ifiqn B&BF@“? ?egg rrﬁé?f
109 w in  pubRYiYe AP efr 05 O BRCLT, %?Ftlﬁﬂ?e (ievre%

nore prefer abIS\}bSTEEIDlaBE%@M gehivityrpkhe fcé}ahBP 1deg igdpde é AT gEPhifes @at | n
the nost pref eomteid, dorbodimpintan anhiso pard seguenee| thelgis rreeqeaized g, onpher more

subst ant i &5 | y ppokmaeyopiept iedieargatic dedl asaseghat orpeapuereotha hede proteia inte e
nutritional fektetbabi teselln@he s&yetivd mayrbk exdiraet x¢cuctes), as idescily hedughel ow.
The use of the.afieMevdsitgntified peptides in pharmaceuti cal formul ati ons 25

may be enpl oyed as possible treatnent for imunol ogjcal
di sease havi ng secCowesgnjialy pare PHHAE nFRiFHE 1y Peptyles ]éfﬁc"'é‘?a aqtﬂﬁj"i’/%bﬁ’s or

any of the condiy nonspivEmetly A6, apwv@oreTH erablyr0 %tand maucheyots paeiaiaillone of
identifiedl0 pépYi ded far xedrewptdfcrabliyetargert thae 20%i paret ilvethe omesti prederres

i ncl udi ng ot hembpéipidntlese pufttydis langer than HO¥erile substgntiBlySurepeptide danshed
peptides may Rgd@ddadpdre phhenaieaBand autmtioalli formulatibnthatink e tcontpier

ingredients. Ali{Qrakldé&bed 8BBwOf the listed peptides may be used to
prepare the formul ation together wth@g@gtldes not |isted here They can

be admi ni stered i nThheaist ofnthefabpyi-idgy peptides rampsEnpresutical Rralalieheous,
subcut anedis orayi et eEgbryedlas pﬁasbhnfd@tmﬁnfaﬂmmmméctgl@h dmdm ©p diggase

i ntra-arteri ahaving eetdmiary kéfectl eadmndinityce gy camcet e mfgéionofor pmybde the,

Qt her nodes 3Boffiti@dNRhGbiedt hivvear €hé rfemsdeiom| mal rdoatad iona cfsidpmifier or
spray, and ot Beftide@ffRed Qfﬁth%ér\é@ﬁ% SNt vRYcoR Bt érits, til€luding othBR @eptides.
fornulation may, gl,300g.8f, éaf ,ég,% 2 et th@']ﬁted%tﬁ@@trﬁ’d b& %Edédefostﬂe%éﬂmec an be

(D

used to pgﬁve% %ﬁ)&r{vﬁ ot%f %FPLE' tv 8h&lofi Bt @r any
orter Gt o e i :%p gt ™
carriers. Exafifffes Ysiﬂnt 35|%¢W§PW én &l ?Vef’ s]P ﬁlg}ﬁccljlar

phar maceut i caFIpCHEREPISeHDEBARIRS ORHHwﬁie’Er%at RP firafip mpytalsorpege

i nclude but &e ;trrotrteriahinjectionghateagsidineeidy é‘a‘lheé%ﬁ%qlh‘éf @@blﬁtni -dptheryaedss
emul si ons33 ncbliddmipigidtion 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 carriers known in the art (for transdermal such as
liposome). :

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

45  coated tablets and capsules. The appropriate carrier may be selected based on the
mode of administration of the pharmaceutical composition.
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expression in the fgrathaan basghen thediscovfsekperiideesaumses tspabaachdyei n

i ncl udes t hesdesgpngssiuokioat saguencgdbataode fartae of dresbpepisisd. Tbe ngelaie
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vectors encodpyng I hge «Et &‘és acd%ﬂo &OE afHaSy; Zl!t t

organi sm V\/m C ¢ (R/h er | red

t o adm ni F}?Dd g:ﬁe‘g?: ca_n 8t S on the
heal th of kagé 3ok ““‘flﬁ‘és TE%

transf err_ed ! feae gh gﬁig%%l ch | S not pathogenic to the host or ganl sm
to which it is desO’tl‘i‘éﬂ vEBcEQ%H}Se%E@é ddiRRrPERIIdE @xprleSsiSP VB GTRAH IR

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

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

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

45  mammalian digestive tract. Some of the microbial species in which the desired
peptide can be expressed include, but are not limited to, Lactobacillus species,
such as L. acidophilus, L. amylovorus, L. casei, L. crispatus, L. gallinarum, L.
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t he expression vector produces the desired peptide in a bacterial or fungal
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i nvention. Thether GeRlcdices By Hemdte tiegpradualibs preadmitedn af@eh sd6refibn of
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peptides.“1n %nglﬁlét ogg?ng}ﬁ?r% & ng‘lyglacn%&ffl a‘@ﬁ(’?ﬂ?ﬁ 3558 tﬂeatégeof t he

present inventionli SompesnddymbhtBKed Exprassiducl&idrs achieh L€ uap@eershiteh
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tents
present inve ess ?‘Eﬁ ;
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found i n- US Pegpéife ©f the present invention in an”organism which is not detrimental to the

35 health of the host organism to which the peptide is to be adm1n15tered may be used.

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

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

45 recombinant protein secretion. An example of such a yeast vector is given in US
Patent No. 6,391,585, to Jang et al., which is hereby expressly incorporated by
reference in its entirety.
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No. 6,100,388, to Casas, and No. 5,728,571, to Bellini, respectively. These
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35  degenerate codon 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
experiment. People’s Health Publishing House. 1991, 1221-1234

3. Principle of new drug research in pre-clinic issued by Ministry of Health,
People’s Republic of China. 1993, 7:140
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acid (such as an expression vector containing a nucleic sequence that
encodes 25 peptides of sequence ID No.1 to ID No.30) is delivered in an
envi r onmewo oBloed492 encour ages cel | ul ar upt ake and chr onoso®alr/GBUeO3296r at i on
as described in Gao, X. and Huang, L. (1995) Gene Ther 2, 710-722 and US
6, 207,456. Alternatively, the peptide itself can be encapsulated in the
l'i posone and deljinstegdHe] Reght Vi, Tisgyigoag. Thd stady deSETT bedhction WSS, 427.

All- the scienti fib@ingtbt iceRbERAS. Bhiha BakeMbhgy3Owinallil096,ad6yabssa5ar e
i ncorporated herein by reference. The nucleic acid sequen es useful for the

above- ment i onéd QjendVanse Megern andicu ererainamt mpeihedrdisorieric Herld Bekjisbinges
that code for tmep@@&é@sd@ﬂwd functional derivatives thereof. Any one

of Lhe NUIEroys pie) gffé %farg'vxﬂd% dn8 @&% in cﬁgguggggtgxatgﬁéggaf Highe

pepti des and codon’ sys
The fol | owi ng r?feBP rf‘c%es? 1’1% fﬁ |9§tz:d1 erein by reference in their

entirety.: 1.7Prrdeipd ©F miv Brer edseﬁble;ah presinicchsell hewlDisugsof Peajhe' s

Republic of Chi 229 le%(keb%gg@ of Chi3d- 138, 2.138bsun Xu, Rulian Bian, Xiu Chen.
Met hodol ogy of phar macol ogi.cal .experinment. People's Health Publishing -

House. 1991, 32Pringpde of nepy fng pisearel auE-aHug weisdapy Mty el Heahlil c
i ssued ble\/I ni stHeyplcsz:mbhhomeepI%3s7 Ré’@ulﬂ% c of Chi na 1993, 7:140 60

WO 03/ 006492 GBOZ/ The
study on MIT et Fe rtggé) %’u nﬂ z é%%tn vel'ntty SQ%CI ﬁgn)]%nol ogy
Jour nal . 1996 ceye S 810K URRa g @rf medical experi ment

met-hod. Peopl ). sjikealt hclﬁ’ii&il|p$13trﬂﬂ:old§9§&@ondl&ﬁﬁon)4$’%oﬁl8@ Bedith PUbIRAING! € of
new drug resear g8 80b8- £i3lsNiwol ssued by Mnistry of Health, People's
Republic of China. 1993, 7: 141 7. Principle of new drug research in
pre-clinild i ssued by Mnistry of Health, People's Republic of China. 1993,

7: 132-133 8. Principle of new drug Eg?’%ﬁii n pre-clinic issued by
Mnistry of Health, 10 People's Rep ina. 1993, 7: 128-129 9.

Yuan pei Zhang, DdliseeofSieptidestioagh genetizalle enpinnérel Jexarbd cidlas backeyial
Peopl e’ s Heal th Publi shing House 1998,596@33 138 10. Jiatai Li, clinical
phar macol ogy( second edition), Peopl éa s Health PubI i h| n House %ﬁ%
1338-1339. 15 ExAVBREDUopaRg {sarrovided g8 aRe eeamRlpp ngHo Y?éIPF’E}“ neer ed
Lact obacid0 usthisdeyentionlto adst SCl‘ﬁPf‘él goere-onti RYA §€%‘F’1@ﬁ¢| taéfopna@ Srwe of
exenpl ary netthodepidatelistedin pab iAdelsovsf is Zomthieised hy edbeings! mepans 4@ tthigs
descri bed abdbHA dqbDbifesiequeened itthan epossies vecter afing standard techniques of
genetic engineering familiar to those skilled in the art. The expression vector
selected contains a’ constitutive promoter functional in Lactobacilli, a multiple
25  cloning site for the introduction of DNA sequences in a specific 5’ to 3’ orientation
as well as a selectable marker gene that confers resistance to an antibiotic (to aid in
cloning procedures) and may comprise other sequences to assist in the production
and/or secretion of the peptides, such as signal peptide sequences. An example of
such a vector is provided by US Patent No. 5,592,908, to Pavla, which is hereby
30  incorporated by reference in its entirety.. Briefly, this patent discusses several
known promoters that function in Lactobacillus species, as well as a method for
discovering novel promoters in said bacteria, any of which may be operably linked
to a nucleic acid encoding a peptide of the present invention to express the peptide
in Lactobacilli, A nucleic acid encoding -a signal peptide, such as peptides
35  comprising of 16 to 35 mostly hydrophobic amino acids that are active in
Lactobacillus lactis described in US Patent No. 5,529,908, cited above, is
interposed between the promoter and the nucleic acid encoding the peptide of the
present invention such that the the nucleic acid encoding the signal peptide is in
frame with the nucleic acid encoding the peptide of the present invention.

40 In addition to the coding sequence of the peptide, the DNA sequence
synthesized may comprise sequences to aid in the ligation and cloning of said
DNA into the expression vector. For example, restriction enzyme recognition sites
that correspond to ones found in the multiple cloning site of the vector can be
incorporated into the synthesized DNA at the 5’ and 3’ ends of the sequence, so
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the peptides listed in' table A above is synthesized by chem cal neans and
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the preseift iselernuitores ofGhd gemdidally emgiteprechbactath. néy cm@qmemfc‘rée @kngtivelly

pepti de, the diNfeseduentaia sypredsan) teddevayd qepridé se gs@quepcasl dtoleastdai n t he
ligation and g6 fEredf i§aidehinibNAd 1t Be talien Ry @a6d10Nades tiedched of of%anpl e,
restriction %@d’é‘ﬁhé%&%} 4diQR P Whes thé B@éter?a%[ré QEEQBgeﬁIRa&ngﬁdé(sﬁH@C{hé n the

mul tiple C' Y Qnﬁl E Jﬁebe 9&’[9& Gy off W95 RS ?&d‘ﬁge b1y léljﬂ

synthesi gt AE it i ) %hégset e Shoi af bos492
PCT/ GB02/ 32 IH g@

within the vaarBpe BLERSER, § Sign HESY o dlj(ﬁé W e

wi th the par tqaﬁﬁraf‘g‘?r%%t P4 tl""ﬁ)nSo W2ymes Ve"tltﬁ’er‘i11 PEFI daedip; gelpy o"?'ge Bact i ons

with the vect@rulgpes apb theylihedhe age Of_)NﬁséraéeI%I“P ORParpuPPRERFESos MEell on
into a suitalinewetinathe ast Eor @aimple, The becteriangt be meed baotabe icaltencé millat ed on
medi a corbai nirodpctsher arthérbfapdstoffs ofonthiuotant besumptdmr swbnfhet she esgagisance. A
col ony of tranpfessingdhdaepedd aolonizeeltee wad of alie Bostwbiganieml t U @smaad opl asm d
preparation pfigeeaiuitsiodser phespseenOhpddic sitaibesi rest BNA bdckeriahgitsor r ect
orientation ifgods@fd H¥Rcs vl ﬁ RGRINES SIhese ViR tRlitel Srd HH@&IoéJd%HS{JS"Pg%ﬁt Into a
bacteri al hO%ﬁ 063636 847, ac ﬁqpﬁ&'et&‘fﬁc Sﬂe&so e &Sml-ﬁ‘ts iy g;h' lus.
Tr ansf or g iﬂ ol tﬁggs o1yt Bl LS ol

found wi t h| n
veri i ed by GUHR Fg i aﬂ‘ Q?Bﬁoa@rl s Fvﬁﬁﬂﬁéﬂﬂs
pepti des presP«?m1 SRR é”bVIEBW%VWé Ty 8"dard techni ques.
transforned col ony of bacteria is chosen and used to prepare |arge 15 scale
cultures of the genetically engineered bacteria. A culture of the

genetical ly engineered bacteria expiXaMPbEZhe desired peptide is grown up

and at | 9§St a Delivery of peptides through a genetically engineered form of Bacillus

subtilis

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

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

45  bacteria. This vector can contain a constitutive promoter active in B. subtilis, such
as a promoter derived from the Sac B gene of B. subtilis as well as a nucleotide
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portion' thereof is admnistered to the alinentary canal, vagina, trachea
or other area of the host organismin which the bacteria are able to

repl i cat ewoloB/ook@si red, the bacterial cultures can be tre&Ca&dGBWR/0ZRFari ety
of ways to produce a supplenent for 20 enteric consunption by the host.
These treatnments include |yophilization or other nethods of preserving the
bacteria, in gddefideosndodingOntyighiangr tibelebaeptidd acte in Bcaubiilky thagelutesis such
as sol utions, cgeleneRkSort Gif SRBFeSicdMhdi@iogoud ptAin@ Gt $he boretiadicells And t he
like. The use )Qafmm@%ﬁgu@lg@o&aom FHCRIRBI $r BUPRIGIRNY. 5,163, M8 to FAie¥MCEN the

t. F | k
bt i) %r B ggjfgﬁgel% éﬁzﬁi@%ﬁgﬁi T
expr essi n&r gFo . { | to acﬂ%at er
di ff er ent rret ‘f’ JF éc? P Sr g%&%et ©
bacteria int 00101‘“6‘6% HUFS ani& Hég 0se Cfare

di scl osed. i n @Slslﬁa’f@ﬁpn IN@ E6C®l36 ng, Ste@?CtHﬁn %lpéwalgétl%iafag&‘? Rl?ﬁ%‘ﬂﬁﬁr at ed
by reference ¢matets phsmid stogk, 30 nllpmdoertb@mbngrm@rm@tl@tm@ wubtibagdone of
any nunbel( of tramsfidresntst fre sehgtedesy etttuearfg@pisanse taan cotibiotig en tthe ptatingand

al l ow the pregemhati on and/ or absor ption of the peptides of this invention
via the nucosal |ayer, of the g MPLE. 2 live tide hr ough
a genetically en% ‘E}g’rdédprpéﬁl?ﬂoé‘f lntQA F‘F‘iﬁ%ﬁor’sﬁBmD%}es gerﬁ%’@ 1}}6@ E)‘?i

provi ded as s wreindl using teettadies teeldenaweto the jﬁ‘WH skidy ingthy ‘Fértasfﬂ? ntion
to a host as seszliplbdinghof epepAdeNiors ayiveatiesrepiae iodealtasneDerPAGE

pepti des 15 stamhylsn‘s dudeﬂerAbédfmng is synthesized by chem cal 40 neans and
this DNA sequence |s ser ed |tnt an _ex g%n vect or Vi a_t pnéagyes of
genetic engi neer| n %{ cgﬁﬂ? éeﬂggﬁ TS (RWE, P e &L IS &< on
vector sel ect 1816 i§ YRSt Fnenéfﬁwaa%l 6‘?@%&% ﬁ%uoﬁ'é’@ileéi

Pi scat away, Ngpaot élﬁﬁteof%#m%éilﬂ]‘dhfﬁ dhabrstain arm 2bsinIPICES i and B.

Subtilis and containing an anti bi ot E%?pﬁﬂﬁfﬁnce gene for selecting

col oni es of transforned 45 bacteri a. or can contain a constitutive

pronot er 2fctive in Belivebt of peptides through ganetiaabiyteapinderddadckgromvrése Sac B
gene of B. subtilis as well as a nuclyesdtisdecies2 WO 03/ 006492 PCT/ G802/ 03203

sequence encodi ng or | eade i de _act] ve [ bt i hat
directs effi CI ent?}é‘?(}fﬁ’g{‘]’f’“‘?ﬁ 15&?15@8%%%% @%eéreé? Q’BE@‘?E%"FW tf#?
bacterial cel 9L thiginventiondp & host st P8 %ﬂqB%ré:G 4t%8At  No.
6, 268, 169, t oofithh l@éBNﬁ@ldlSted{ lﬁéawps"eaeré smthweéirby hamied rpesnateed thisr ei n
by refer &ifce DNA sequentd iseinsert®} indé |ap, expressicgevedtdrediaaisolvaques el BNLtic
encodi ng a peptgimteriog, Ahieshriiques eingrknwisinl in bige arsy Théd espresstbowector selstiedct i on
enzymes sitesconijses Dishely sedueineésysast patdihi dxgressionl ogty coptismegDAA
through t echnigaygstila st ?Eorﬁ@tei Elib‘ﬁeasV}SAJbH?f Kkitds foP répiat@ér of Bet ®ktor in
transformati ogyh ?’E%t Bna #0 C'olz’ el bPGencd & ﬁ%hﬁ‘:’ﬂ p%’t Hp18PRAAL 4RBtr8hhik he

Pl asmbd }ﬁ ;y ufinP o?‘?gi'e 03{ ose f'%e mt HeRIRY I Gieed into
ot Throt | gyts) S Sl Sk eaf§ Lo an
ava l known 1n the art or can be readily constructed using standard

techmques After insertion of the synthesized DNA into the yeast vector,
transformation into E. Coli, plating of transformed E. Coli onto selective media,

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

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

45.  blot, performing gel electrophoresis of peptides present in the growth medium or
other standard techniques.
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Peptide production in and secretion fromthe genetically engineered B.
subtilis is verified using techniques well known to those with skill in the
art, suchwoas/on@d: ol abel i ng of peptides for autoradi ograprCe/GRema108 0N
after SDS-PACGE 15 anaylsis or Western blotting. A culture of genetically
engi neered bacteria is grown up and at |least a portion thereof is
adm ni stered to tha ahﬂsmﬁ{earcol@gnaf yeasBdy clibsed bAC heed o prdpher larger waleof t he
host organi smyig,Mhi ¢h chﬁ@reb@@’é}fé éhedblyabh@ndeted §BASk GRbRssIERXAMPIESiZd20
Del i very of p tadgs ol rpL B8N s'tE%h}bnecﬂ&'egﬁ%raﬁ%luﬁ@t%?éd%%’é%%@ntaﬁgﬁast
speci es The f £l SRt iy AR D st i rywmnﬂ Qetgbicver
pepti des % h L 98 eg%rl IlaV A %ﬁ uence
that enco es Pl Sﬁgf § ﬁYé? e cabpe é %W Ve gged by
L encodes o H%F BSOS £ ea&émff‘gm?twgle iﬁeﬁxg@
vector via teBKHIdguirepBizgeetor cothghgniieedsi A Préﬁlelwlf%d‘ﬁi‘? uds 2BEHAG Rnown
in the art. Teembinmgehsbesictie sty casaereageals. sushrasrsokEions, S@ﬂ‘@@tsy disapisioai ned
yeast protei nmesipr dslsy agenis,ceroulsion apd ils hikp. aThe oss of thest weenje txs preprrsnot er
such as pADHlsuppidngsmts Br welkknbwatinahe aft. t heanctlodroembodimbtt theyeastforard E.
Coli, a gene (dasgemamed hxa&hecmﬁt@crn Of foatprofitys, tsactans dxehtedphille p2diugsast
nutant for sejReld E‘ta‘ﬁdﬂ&?ﬁ BhriTiphdsi KR Gmab s Akilell &n (). ANithilve
desired, seque P&&&dw mkmﬁ@%e %nsf}(ﬁﬁéd)fféastsé&&lé‘é élteh' s

ar ﬁy?%c%

are conmercia 1¥nk%1§¥ @%%?g#ﬁ@%sgp@%ggﬁogfﬁﬁg gvn e5|zed

constructed u n
DNA into the yeast vector, transfornatlon into E. Coli, plating of
transformed E. Coli onto selective nmedi a, 35 selection of a transforned
bacterial colony and preparation of plasmid DNA froma growh culture of
bacteria fromsaid colony, the vector is transforned into Saccharonzyces
cerevisiae via well-known techniques such as lithium acetate
transformation or electroporation. The strain of Saccharonyces cerevisiae
selected for transformation is a nutant auxotrophic strain that wll
require a gene on the 40 plasmd in order to grow on mnimal nedia plates.
Transforned yeast colonies are isolated by plating the yeast on growth
medi a | acki ng the gene provided on the vector. Only those yeast that have
received the vector and its selective gene and are expressing that gene
product will be able to grow into colonies on the mniml nedia.
Verification of peptide secretion can be obtained by performng a Wstern
45, bl ot, perform ng gel electrophoresis of peptides present in the growh
medi um or other standard techni ques. 63 WD 03/006492 PCT/ GB02/ 03203 A
transforned col ony of yeast is chosen and used to prepare | arge scale
cultures. A culture of the genetically engi neered yeast expressing the
desired peptide is grown up and at |east a portion thereof is adm nistered
to the alinentary canal, vagina, trachea or other area of the host
organismin which the bacteria are 5 able to replicate. If desired, the
yeast cultures can be treated in a variety of ways to
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produce a supplenent for enteric consunption by the host. These treatnents

i nclude |yophilization or other . nethods of preserving yeast, in addition

to conbiwDmg/oodIe2 bacteria with carrier agents, such as s@CEtGBIRD3203

sol vents, dispersion nedia, delay agents, emulsions and the |ike. The use

of these agents to prepare 10 supplenents is well known in the art. In

anot her enbodiywgAtr IStdeAtvapsikor ned yeast are used in the creation of food

roducts, such as fier t m | k cts like urt i

F echni ques known td’:ﬁlagé%aggg Y Pﬁgdgépﬁggﬁm%?g nyé)rg][nﬁ alcﬁgec{%%léce{ ?eé&)efl%q d
bacterial cul t ures HoH! PRSI OFFSTRE PSER P%nst'br med yeast col onize the
gut at |east br ansme@ﬁﬂsym@aatgy &/ DepitlcPhRBRIMhg RERIdIGES Wiertiiesaidpepiider t he
gut lumen. 64 WO Oﬁ'{oQigﬁf' 2, @E'Sf&%g@/ JUSLS folw?%ﬂgl SordnYERnInne lactifity,

substantially pure 4l risi -%1y| from
t he group consisti %Qﬁé‘i%rs E@gﬁ@@aﬂ% ?(;ﬁg&m% gﬁ%g)t(%ﬁ{tquﬁge’rgﬁr %%2‘%‘“ de
according to clai & &“A"Shi d peptide nodul ates at | east one of the
fol | owi ng condi ti ons substtalyaptirevpéptide bepatingi sssemtfaligt oHran heypat iacids B
infection, the exteffuchde seRRMI ftdh tw@oa@eonswﬁaF\bhng@N@acaeo. 3. A
substantially pure peptide consisting essenfially of .an amno acid .
sequence sel efted fr sHhsiandally oupr eeridestoopriing teEtyppd Nrkerei- sigrl paptide
substantial |y purempdpleiaseatadesst dinagoft dhec faliayyisg viadiions's apgupe ptaigey,

nodul at es at | east hepuitiefinfektiord,chdpataiind cdedion; ¢ins exientroh eepluttisvind, the
hepatitis infectiogrowikpéhicimcer.B i nfection, the extent of nephritis and the
grom h of a cancer. 5, A supstantial ure peptide.consisting of an .am no
aci d sequence’sel eét%@s‘ta?‘?% RHE PGP co@&qgggyf E“Bfnosﬁﬁﬁli Fﬁﬂuﬁ&e. Se}ﬁc%(f)i. 6. A
substantial |y purellpapbe gowpsepsisdnsef HR ANPoral0 deri vative of a

bi ol ogi cal l'y a.ct'V? %ﬁ&&é Iy SR PipAdeolhiabrlisnAGE i HRERL idevaiayi g AN

am no_acid sel ect e Ok N fOHB, AN SR bbb latSEQI Dehiide naling m A
substantial ly pureafgle | eﬂc%% m&%léto cl al m B | ?rS%lg:U df F—%@t'%e

nodul ates at | east S INE O O Y OB RS RS “Fimune act Vi ty,
hepatitis infection sitepatially pul bajtiiet acooidiidie ekxiant viersiepaid pestideand
the growth of a cap@ftesBat feastubat adtt UR! FIIRHAE RBIHES GaRshstdchgity,
essentially of a fypckiionaecH&l 'Hégﬁt'it‘_i’ﬁB Rlrecfiol] Me0git&d! dtyndhkitiy eaReRlel de,
said biologically Rhﬂgfgggk;ge aving an amno acid sequence sel ected
fromthe group conSisting o & QID NGs. 1- 30. 9. A substantially pure
pepti de accor8i ng Acubltantmlly punepaitide sandstipepissatéallyrofia fatcésnatdetieadste one
of the foll ow ng cendbidlegisilly mriveeepiidd, shidyhiolobrphy iattive paptide hiaving an
hepatitis B infectjfmho dchPsegit@RtsclRbteh ERR fHeiggoup eddisting of SEQUDIINOE. B
cancer. 10. A subsg@ntially pure peptide consisting of a functional

derivative of a _ _ , ' R _
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. '

10. A substantially pure peptide consisting of a functional derivative of a
biologically active peptide, said biologically active peptide having an
amino acid sequence selected from the group consisting of SEQ ID NOs. 1-
30.

11. A substantially pure peptide according to claim 10 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.

12. A genetic vector comprising a nucleotide sequence encoding a peptide
comprising an amino acid sequence selected from the group comprising of
- SEQ ID NOs. 1-30. :
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bi ol ogically active peptide, said biologically active peptide having an
am no aci d sequence selected fromthe group consisting of SEQ ID NGs. 1-
30. 11. Aveuwbsoanti al |y pure peptide according to clai m 1@CriaBoiosro3ai d
pepti de nodul ates at | east one of the follow ng conditions: inmune
activity, hepatitis infection, hepatitis B infection, the extent of
nephritis, and3theA gecof hccotdiag twatisiar 12 VBereth gahpdptide nemtubatescd igasi sieng a
nucl eot i de sequencgf enc AfioRGnd cHeRfidrde m@anP bétbiiRg haputdRi infecadi, hepagiience

sel ected from the gf QURHGAMRE bRtRbHephrREQADNGPowh 030 cafiGer VWO 03/ 006492
PCT/ GB02/ 03203 13. A vector according to claim1l2 wherein said peptide

nodul ates at [léast Aogendsic véneort edrhpriingy acrdiotide squenemeneodisg i & pegtide
hepatitis infecti onpndigingtdssérsiall of nhentinongid sequexeestectsd mephhe grap and
the growt h of a camcﬁistlnglhfSIE(gEJlB]tOsclAzéct or conprising a nucleotide
seqguence encog pe tide con5| sti.ng ess nt| ally of an amino acid

sequence sel e (5 e Vet &t TG eﬁé’?’ﬁel\@gc’dlﬁg pepiide A
genetic vector PIBTIFYE £ ﬁ&’@ @Qﬁ1|@éw§7é‘t?u@f1éé31@]t‘?&9éﬂ}igacgv?) ti‘% said
conprising a func hedicalbr dcjiveipeptidd havipg ehcgiisalacid saaieEnes tqddEomsaj d
bi ol ogi cal | y acti véepzptp dthisamgnQSEQ IEnN@s ladd.d sequence sel ected from

o o e Sedfonc iR 4 M g,;%ca@ ;{;@g%eq“sc%&;nii@ig G
r oup

functional derivat P!
consi sting of SEQ FEEEL! mlik@egfol‘?’ COW?HQ& 2% ng a genetic

conposi tion compri %ﬁgcré—o i'jﬁ Gl eﬁa&um% ﬁﬁ%%hﬂﬂlsﬁl%pfﬂidléi@acﬁa' d

pep:' ge COW&' ;' “lg &fl g gepd Yﬁ&' ‘é%ﬁo uPe' Oéo hibfral
eptide, sai io e. nce
geloect ed fromthe %&, gw Oﬁsa'c%’f’ § A % &1(%1@ lo ES’&}‘&
phar maceut i cal conpdsh Fﬂﬁnﬁ%‘?rﬁ?l F‘Hﬁn&e s ?]inafp?ﬁrcf:}’l?rcémﬁlé § gESEQ
conprising an amn sd uence sel ected fromthe group consisting of

SEQ I'D NOGs. 1480. Ag hAPRERSE &Yy %ﬁhoﬁ' isiic0R SOMRAAINIuR peptide
substantially pur e idifl anCa‘E}H}?é h&g flfe&té’&‘?ﬂongﬁ{e %ﬁhfl) g&lsﬁsﬁm% of
biologically acti V§E§e o | cally active avi-ng an
am no acid sequenc rom the group consi sting of SEQ | D NCs.
1-30. 20. A phar naAepham&lcemwzp@sn@bano@mmmﬁrsmggaasxﬁasldaﬁ‘mam patel peidee
peptide consisti ngorﬁﬁﬁﬁﬂé iaafin¥tiéal Aletivatlel ONalbisteEicKRy iavgvdbemtide, said

bi ol ogi cal 'y acti vgjolgPiilydftive Pefildl RAREE 6Aldnind GlidvV&qReRk dechaviad an
am no acid sequenc&eﬁg@e eduh BFSEQEIDQ(IQHH _g@nsi sti ng of SEQ I D. NCs.

1-30. 21. A pharnmace corrp sitron consisting of a substantially pure
pepti de 20. A pharmaceutical composition comprising a substantially pure peptide

consisting essentially of a functional derivative of a biologically active
peptide, said biologically active peptide having an amino acid sequence
selected from the group consisting of SEQ ID NOs. 1-30. ‘

21. A pharmaceutical composition consisting of a substantially pure peptide
consisting essentially of functional derivative of a biologically active
peptide, said biologically active peptide having an amino acid sequence
selected from the group consisting of SEQ ID NOs. 1-30.

22. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide comprising an amino acid sequence selected
from the group consisting of SEQ ID. NOs. 1-30; and mixing said
substantially pure peptide with a pharmaceutically acceptable carrier.

23. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide consisting essentially of an amino acid sequence
selected from the group consisting of SEQ ID NOs. 1-30.

24. A method of making a pharmaceutical composition comprising providing a
substantially pure peptide comprising an amino acid sequence which is a
functional derivative of a biologically active peptide, said biologically
active peptide having an amino acid sequence selected from the group
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consi sting essentially of functional derivative of a biologically active
peptide, said biologically active peptide having an am no acid sequence

sel ect ed Womnioodae2 gr oup consi sting of SEQ I D NOs. 1-30. 2PCTAB®RSMAE Of

maki ng a pharnaceutical conposition conprising providing a substantially
pure peptide conprising an am no acid sequence selected fromthe group
consi sting of SEQ k&hsididp. ofl-SHY BNNOE Xi-B@ siad dnixsighsaidnsubalahialpupere
peptide with a phapsgeRuyitsaphimaceaRbiphecprbld Rfrher23. A nethod of making
a pharmaceutical conposition conprising providing a substantially. pure
pepti de consi ¢Pi ngAeESRIRH 0AIMAKITNS 2 BRATERATHIGCAGORROSHIBFORPISBE SKP WHIN P m t he
group consi sting ofulsEotielly Nae. peptide corpisting epsenHaldy of amawrinycyd sequence

phar maceut i cal conpdsélt ion Guepensidegivaiivyiofli ngidogisallys ratitd aepiydep e

pepti de conpri si ngbafogitdllyoadive heptidpimdag whiahinb sacal sdquends sabeteddf&pmvat i ve
of a biologically agdreep panisidg of SBQADONOkOgBoal |y active peptide having
an am no aci d_sequence selected fromthe group 66 WO 03/006492 .

PCT/ GB02/ 032036 cofsi Bethag &f BERYeD NUs.2 10WIAn SeRInpRsS, gadiniptstering 2
substanti al | y pur ephygapeediwally eiceivsHioseat 8 stbeiantiglysuee periliccosmrising . 25.
A met hod of maki ngaa aoine matksaqueade sdentasks fioino thec groppi ®insigting o iSHAJDa
substantial |y pureNiptiddaoadnsaiaat i ng essentially of an am no acid sequence

which is a fupgtional derivative of a biolaogically active tide, said

bi ol ogi cal | y At ve p@ﬁ&ﬁoﬁec’ha{ﬂaﬁ eqf, %m%ggﬁ%%m{éfzfﬂm 18@?‘3@&%1‘ Fom
the group consisti REABRCgEAIpeffesiverdosp of 8substantially e PERYAS FORMRISIG: a
human conpri si ng a@nPRctimal degyvaiive sHa hiedesieallyagqtiye afepide.i spid gipdegierllya
subst anti al | y pur eagist pepgide dmyinigs imgminm agid sesjugnded sedeajee ioe dled goawpd from
t he group consi sti ognststinSEOSED ITNYEs. 1380 to a human. 27. A met hod of
treatnment of a human conprising admnistering a pharmaceutically effective
dose of a substantially pure peptide conprising a functional derivative of
a biologically active peptide, said biologically active peptide having an
am no aci d sequence selected fromthe group consisting of SEQ I D NGCs.
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