NOVEL BI OLOG CALLY ACTI VE PEPTI DES AND THEI R NEW USES
BACKGROUND OF THE | NVENTION Field of the Invention
WO 0®0A])59The present invention is related to shPCT/US2006/028135

pepti des and the use thereof. In particular, the
present invention is related to short peptides with
bi ol ogi cal activities. Description of the Related Art
[ 0002] Peptides are known in the art for treatnent of
di seases and as pharnaceuti cal conpositions. For
exanple, U S Patent No. 6,191,1 13 discloses a
pEWPVEE. BHOLORAEAIALY BGTIME BEPTIDEY AND THREIRHNEW WSHS
snooth nmuscle cells and is therefore useful for
preventi ng and BAGRGROINRUGTOTHBIINFENIION t i ons
associated with growh of snooth nmuscle cells such as

Field sfith€vestidner osi s, restenosi s after angi opl asty,
| umd nal stenosis after grafting blood vessel and

sH98Lh mlde nsesent sypption fsgelagediigashorigpeptidey ardbthe use thereof. In
partlcﬁﬂtomﬁfres‘éﬁﬂh{/éiﬁoﬁ hafelated th Qhﬁ}g ﬁdé@\gﬁlin Biofogical activities.

physi ol ogi cal processes such melg galn activity
of the epithelial growth zone and hair grow h.
D_%EEMDEMEB@M publ i cati on No. WO 03/006492 and U.S.

COBE BB St Rl nafis &l for et PE ket ks prapaeceutica

comp@itfbnbl @o@@kﬂﬂ;ﬁlbw&tﬂa&ﬁt Nodegepabd iselbsd¥ndpdpdide Mkt has inhibitory
i mmune responses. [0003] It is ‘t heref ore_an obj ect of

activity Her the gxtin of sesthimeclesolls vl ladheseforsdisefup&pireveniang and treating
patholB%V&l' é?)ﬁéltl%ﬂ@ﬁssb?&%% ki % eéf glg%d(t)l}’ g‘ﬁﬁhcle %H&gt\@gﬁ ggégtg clerosis,

restenpsiy efied argiopasty,i lngiinal dstmbdsly aﬁymgta@mgzbbobyvesiehraddirsdlooth muscle

B ey e e (T -
procesfes}oltsudﬁ @S VWE1?11H rRainy aetdmys of ghﬂgﬁphﬁﬁlfall C@Sﬁ/fl_ﬂh ede iddt hdr growth.
ollo0 ere escri pe el ow. e
b G SI0E B S E o R EEERLES oo
suggestBthRERN ta RS epREsLSRNE Qhéi‘lﬁ%ahﬁfceﬁﬁéaﬁ BSRPSdAY a{e[?nallégﬁgﬂfactlve and

are shown i'n Table 1 t ot al new pepti des
capablged modylating immunerssprasésng i n vi vo bi ol ogi cal

a iti t k next to the ..

o009 L% R SRS e BRLRSE oS Qe o
peptideeibot Hawd bipl @nicadastivityi n W PO publ i cati on WO 03/ 006492,

but novel and inventive new i ndicati ons have been

foundin the pres i nvention. For ease of reference,
t he sequences thgﬁW’éRf o@ﬁ&ﬂ%%wMgz have been

gjooesq th Q“hﬁ PERiIRE dHLORSifg {OQh@ Efﬁ@&i’t invEARbEwirel 19&gﬁﬂually synthesized
ACCOfdln éy one aiPeCt of e present I nventio
&)

by stapdqrd chemical mgthedsan Jagugnoyygra@lmal and in vitro methods various biological

functions of these peptides were analyzed using methods described in the following references as
described below. The peptide names are given the code “CMS” followed by a number. The
peptide sequence and the corresponding ID numbers are shown in Table 1. A total of 7 new
peptides have been identified as having in vivo biological activities, and indicated with an
asterisk next to the sequence ID Number. The remaining peptides have been reported previously

in WIPO publication WO 03/006492, but novel and inventive new indications have been found



pepti des having sequences identified as SEQ ID Nos. 4,
5, 8-11. Thus the present invention also relates to a
wanbkass al |y pure peptide conprising an am nBCERUSZN6/028135
sequence selected fromthe group consisting of SEQ ID
Nos. 4, 5, 8-1 1. It also relates to a substantially
pure peptide consisting essentially of an amno acid
sequence selected fromthe group consisting of SEQ
in the! Ny m\‘}ent %’ofL edse o-fl?ﬁe cYee B &gu«%}césoth%?ér@tf&ﬁldt R WO 03/006492
Stant i al pure pep Tl de cons an am no
have lmquwméiessetnesecm&néerldﬂmmﬂmrgr oup consi sting of SEQ I D
Nos. 4, 5, 8-11. In a specific enbodi nent, the
pepti des can nodul ate, but are not limted to
modul ating, one or nore oflablel fol | owi ng: fati gue,
aputri-tional dlenrdhre met-abolic dlcnrdnrc Iinid
1UEHES | :.mplé fleder|, aci dosi s, immune acti vi ty,
ebPtBgs pf I‘l\@ﬂh@tlcn, hepat i ti s, PeRfidec¥eqyaness

t BAN9p| anted organ,| the growth of cancer and appetite.
[0006] |h OMS-00T e mr@ﬁ‘BleﬁdJyelmmmyﬂ”ElﬂﬁProt}hePheptl des

can2 nodu aws_ :;lJmA’lrIE @ﬁ[ il f'g]n_.ﬁlq »]I(h? modul ati ng one or

mre of na con Lver nl yvcogen
ore—ol

oo oooro Tt

st of age, bICASH0PS c 1| iLys Add &'al @lydlis Leu Asp Asp Leu Pro Gly Ala Leu
"adpot hef anshoNle i TRHTRENL $hfgy. hepalitis B

cansger. - SM i L Eb‘gér LV%?FW'Ti"Ir;]isltﬂ\'ﬁé\éF: ae°éﬁl§|m”
t ot al ch:)l esterol, |N‘mgeqeeriayper sensitivity,

=1 noc fle

p T g T 1B RO PR Aoy
wei&ght . _m$q>2%0fbt H"e'r-Sa&bT@:t of the present invention
rel ates to subst ant|ivdleteyNlur eorfrepine (sminohtxaaoe acid)

funati onallg\qgmy@st ' Vi&s- 19 ng]nptl des having sequences

IdCIIL;fI r‘nﬁllrll\/\, T E Q 11 Th"c fhﬂ

or 6850t | RMR0IOH! 1 &P drdiromogtyrk-SerLeubst ant i al | y pure

pept+ de ajmsa)zq ® q;a,ualryrrs@r acid sequence which is a
functiomnat uerlvml:i\? of dUIUIUgILdIIy acttve
peptide | this hioldgl® s;?lq}l?}’ Sctive peptide having an

amldo ac|d sequence I‘ﬁeskequetrmel from the group consi sting
of 1§EQI Nos. 4, ~’N08§e31§5enckt alsorelfates to a

II\I nHr .o
stbstant eptde—constst+hrg—essentially of

an 13ni no| aENS-924udrda AP i s a functional

der1i6vat| ue of a bi clmggeqaédcy active peptide, thi S

bi Ol7ogl cat Yy actTvy rl\rffﬁp“ de havi mg—aim arm 1o actd
sedquencel sel ected f eﬂﬂgmﬁr oup consisting of SEQID
Nosl8 4, b, 8-1 1. 'I'I}é)s'.eqmﬁmbi on also relates to a

subgt ant| al | ure onsisting of an am no acid
oea'?cncx_ wh thl S Cr%ﬁ]?n &ngal deri \Igfl ve of a

bi @ogi cal |y active Pﬁemume this biologically active
pepti de ha‘qjmog@ 'lmh@@l@ghgjm@quence sel ected from

ttre—grou L.Ullblblllg of —SEQ-+DNos—4,——5—"8-1+1% I..a

SO VBT BERE i P B o5 S8 o
peptideHantingg $eqgenco RletifidiiseSBY 1T Ms.fAQls] 8w Nghud ik ipsdseat invention also
nutri ti)onaj di sorders, metapolic di sorders, lipid

relateqy i B SUPRTRALY SUFUBFRICS SONPEPEE JmPHiie 4664 Peupyde selected from the

group&oh§isdny Of SEAJIMINRN4, Hepayi tItSdISOr RIS {008 sglgstantlally ure peptide
transplanted organ, t e growth of cancer and appet fe

consisting essentially of an amino acid sequence selected from the group consisting of SEQ ID

Q

'7>

Q




[ 0008] Anot her aspect of the present invention rel ates
to a genetic vector conprising a nucl eotide sequence
we@r@odisgs a peptide conprising an am no aci d SPOLERNE6/028135
selected fromthe group consisting of a peptide
conprising one of SEQID Nos. 4, 5, 8-11. It also
relates to a genetic vector conprising a nucleotide
sequence encoding a peptide consisting essentially of
a 0 | . . .
Nos. @ghglgt I"[ﬁg!i B feﬁt‘;r‘(ﬂyﬁgkpx% d%e% c;cg %tsﬁgséelfnﬁlgi%g%‘élp%ﬁﬂlidbégc.on%;stn? of an amino
acid sBqubhce Fectéchiront thergralhls oonsediag @f SEE) éDg‘éweMi &, \Beldt ofn a specific

e GG BRI SRS S R R b5 v o

followasd: |fé/c£gu@rﬂdﬁ@t1cﬁﬁll dissrdad ssebaR| dwidgs, lipanmetabolgaodisorder, acidosis,
consi sting of S 1D NoS. 4, 5, 8- 11 It also rel ates

immune agiivifenefiects o sadiptiopohgnalits, igjeetion el wensplaated cyern g growth of
fQfe 2 peptide consisting essentially of an am no
cmweﬁ%ﬁgggeq%ence which is a functional derivative of a
b{M06hi can Ithe amird ‘peafamdn@nlm;ilrderseduepﬁpadﬁebmtnedulﬁIIGQ hut are not

i 8 3080 SRR o P B pion v e s, bios

lactic rldateRels! eadiythéraply-priptddd ﬁﬁmﬁﬁnﬁeﬁmendyg Iﬁphtﬁ&dBr infiepibh, dekm graft
adj acent a peptide, the de po consi Sté ga

rejectigas difes SPIGPT. FLomEh CORES O TBAIORN TAoch Ak  ielveeride dnd  tota

choleﬁ&gperiﬁﬁluﬁgl Q%ﬁgerfsﬁ%t he. l?ﬁlﬁh%yféo nﬁﬂoﬁf‘érﬁﬁ)no‘c mie&d | Bmphocyte
fesent Invéntion also relates to
prohf¢r§dmn dbqséps,tandénglmomaamnlrmﬁg bady weight: pepti de adj acent a
Y
dgdrhlbzg g ve&gl—feﬁ) %Q;E) T ﬁllg LH;{SF& 1Y nl?l\cl)fé lf@l%e% o0 %bs{aﬁtlally pure peptides
that akd ﬁlhctginehﬂéryvaafzésl (\rfq)epﬁ(ﬁﬁsi Idtem(gcm@ldnedtsmgenttfwﬂsasssquce ID No.4, 5,
ﬂ'ﬁl al I or consisting %lg am no acid
8-11. 3@% el 1@&?1%18@?16%% fltog Sa@&%lgmgfq RFRUIEE cosppyisiyg an amino
acid s%&ncéwh@h 182 fudotioh&1 Q@ at MRS RIESIB Bleally YRR ipRptid %ﬁs biologically
relates to a genetic vector conprising a nucleotid
activeqepiidahneingrangning 2¢id pequenaeselesing fiiosi thy g@up@ammtmamf #EQ ID Nos.
d
45, 851 TISRANENE (B3 AEARUP o BHA CoSRTRE b efitBLe ap amino acid
sequemcfe \ahlbln ol aofyh ctidinlal dadtiiveeofanbiologizell yadiveg peptode, thid lscloerally active
.fro r.ou .onsistin of, .S
Pep“‘{ thaéﬂn%nra R\ E%Jg P%quﬁnb"esﬁ SfKPé‘EQEhGrgr%LH’n“rﬂnF‘ﬁ“??gOéSé& ID Nos. 4, 5,
8-11. NTR¢ @Blchiéh SB6UEIRES t6ACHBEARAYARRPE peFideOskisehd 8f an amino acid
| eader am no aci d _sequence adjacent to a nucl eotide

sequesgsiieigl is ashiaeinnabdaivaiy elcebielogicnly aqtiye psriide: thiy higlogically active
f
peptu%re}lrai@@gt%ﬁ \?gﬁ% acif g&g{égcgel ég'taé:c ] fgozl% fh\e/: eg‘l‘&ﬁglt éo%&@!lngdof SEQ ID Nos. 4, 5,
8-11. shacu mé”lcsamwuremtmomepﬂr@s glm uupe ﬁmnmrsd denjvatifvesSEQ hdlulate, but
0011

di
not 111%@&(1 Eodg%c?lg?tgléug%edm[rﬁorg t}beffoﬁ?]xg ngb guci31 é@%& geocﬂsoxders metabolic

disorddey) ¢ipid meebbsns disardefDabidosiseimbuite adftRitpObffédtdTof edidton, hepatitis,
nmodul ating, one or nmore of the follow ng: fatigue,

rejectipgof frensphRFedrsdh dergowihal sEReer endapgeliGer s, | i pi d
”?? GOBP! | SRR ALHRE of BE g%éﬂt%nve‘nﬂ&y Pat8Elo! & V%eiﬁ%tic vector comprising

ec s of radiation, hepatitis, rejection
a nucleptidesjeiquence ¢neadisgg peritide gouptising fin gmiroeacid prijuapisetictted from the

group consisting of a peptide comprising one of SEQ ID Nos. 4, 5, 8-11. It also relates to a

genetic vector comprising a nucleotide sequence encoding a peptide consisting essentially of an



[0012] Yet another aspect of the present invention
relates to a mcro-organismw th a genone conprising a
woe@reaigle sequence encodi ng a peptide conpriBCTYSENG/028135
am no acid sequence selected fromthe group consisting

of SEQID Nos. 4, 5, 8-11. It also relates to a
m cro-organismw th a genonme conprising a nucl eotide
sequence encodi ng a peptide consistingessentially of

ammo%mdasgélék%cggél?ct%E%ylﬁ%ﬁﬁe\%@% g&&sggnégp%éﬁﬁBgQ%]Hva% SEQ ID Nos. 4,

5, 8-1anofTherinesfion talwf réldies pr esgenetid Neaot canprishatesuddtide sequence
mcro-organismw th genetic material, conpri.si . . .
encodfgc} FERHhe CRBEHMHEE REGRNRLoR8p T PiiparuNaprtiye gmino acid
sequerf$ QERBRY Frdd¢ Rhd S@up VIRSi st SHQ A Nes. AC 50 $SEQURNGS relates to a
which is a functional derivative of a bi ofogl cally
genetig yeqtoiecommrivH St e lepkige sefbencgemeedieg) 2 PeRfidet aoasighing gysentially of an
amlnocgﬁé'séﬁﬁeﬂge sthlé‘HE% I onafl’deévatxge Torly bllcho@!:ﬁﬁ/ h&hA &fino acid
nT Ccro- organlsm\Mt genetic co
sequemmplectsd frgmathe golup consising eﬂ ﬂEQdE I@rrscé,oﬁ, B¢l lan exogenous
ari no

PBRbANe e S dchtel st ik Emiestii, AYafitbe ey o hybrid. pepides

contalbinglaqgadéabbmd@ca ja\é@at%rﬁeﬁﬁd@%dé)eﬁgweﬁﬁﬁ@@ , @6hdlink le@d¥ntially of,
group consi sting of 5 1.

or con&s@g% %@Bﬁ?léée%&m%@&cﬁérf’éﬁnhthe@@}i’scopﬁst&l&féfpﬁ@ED Nos. 4, 5,
8-11. ﬁ%g'pfo% er"i’n\geg%{i‘l? dlggh%%?ﬁg bixd pdﬁggss %%t%ﬁlﬁ%%rl@d!agr $epABR adjacent a
peptidai theopeptigawpbmmising iat inptaanat derjivativersdi o bl@&bgﬂ@ilm acfig® 1:41]>t1de this
biolo \(}%Hyanto\;eheer gﬁ gect 1? tge ! eseesnet S?ILEY tl 20ns | at‘f ino acid
B0 EF OO Bant SPR Y & 6% SFi e : Of Ssisg S?F%&‘

sequeﬁte@bllebte@ﬁbdﬁthﬁ ggmpgeﬁsmmggﬁ SBQ ID Y&pt) 58, I1|or Sf erably

an exogenous hybrid pept)jde conprising a | eader am no

al8040 ]seql;rg‘ﬁ @éesglgj lgEEélﬁf)n glsB égg.tpg& a gqp@%b gfﬁtprd@mprlsmg a nucleotide
seque&?%%b%ﬂa% gll ge%f)luﬁg]cg&pﬁﬁh Iaslgé’dé? '&ﬁﬁh@ %iﬁ Cs'é%ﬂan@é %H}a&éh@ to a peptide
compn?semame@rmmp acidi sefesnee gevidhsin a/\nfurhtlanag akGvasive orfia |nglcpgcaély active

ammonzyc?(!l @é)qtsuwgc?e Sse‘f?%%%nﬁgmetﬂg %gduggco sﬂé%%ﬁfj SESSI? g]%gn % % 8- (131 It also

ence
relate$®pi Igdﬁstlcmﬁostcbmgrlﬁﬁg antuckblide ﬁquﬁfce(ﬁﬁﬁ@dlﬁg an@ptide edmprising a
1eadergq%lg%cﬁ%ﬁ[)gqqggn%%za{]d?ag:egtg’goig tj_uelgf%{g%g%ea&glpg SR qqgg(.) Q%Béée? consisting
essentfbﬁltythEhnpefn@iﬁ@ Rkidl RYEHck Whidhels at RfctidaPddlvalifs 8F 9%1§&ally active
a genetic conposition conprisi nI%Qa nucl eoti d
aminogisigh sepeasce Pﬁjwwﬁgorarﬁheeg@@mmsﬁmgmw Haplosdb 5, 8- 1.
SI @@cd%g

pgﬁﬁi @19 AS SO téo%gﬂaaﬁ,rtﬂg Fﬂ)gtﬁgﬁﬁ&g%&c%g%g%@g%ée %@ov@ -described
genetindviecthrsi (&nanCSdJuIlH:ttt iboh ate IdErlllrm‘aﬂlw encatbilatingi @leagimaklof the following:
N T R T e —
activityQeffectd Sradiafifd Hepatitid] fefecllo 6N@irsplafRARPSNt tRNrowth of cancer and

conprising a nucleotide sequence encoding an exogenous
appetlFf»‘ybr id peptide conprising a | eader am no acid sequence

afliodSENt Yot BERhA ISP &P BB NS bdibht GEvalbh flidt¥s Bfa Blcro-organism with a
genome comprising a nucleotide sequence encoding a peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11. It also relates to a

micro-organism with a genome comprising a nucleotide sequence encoding a peptide consisting



consi sting of an am no acid sequence which is a
functional derivative of a biologically active am no
wa@eood/oswaggience sel ected fromthe group consi stPemusio06/028135

SEQID Nos. 4, 5, 8-1 1. [0016] In a specific

enbodi nent, the peptides produced in any of the

above- descri bed m cro-organi smcan nodul ate, but are

not limted to nodul ati ng, one or nore of the

ol ] owi. na i Lt ' . i
b\ IBRIAATH R0 o SOUFEE TR RBE0ID s 4.5
11. activity, effects of radiation, hepatitis, rejection

0 ns oraan, the arowh of cancer, and. . .
Aer T ghE0s R ora el APRE bR organiom wih
geneticnwaerial compesing g&ubl@o@deﬁe@ﬂeﬂiﬁe endoidingl adp‘dpﬁ'ﬂégqiréfkﬁbly an exogenous
.conprising a substantially pure, peptide conprising an . .
peptids, RORpriioR prcupi el Ssapet atieh bnd tl_@?ﬂi&ﬁrlwwgicgft% biglogically
activetimis-62id RqieSoe stlected iBmlthd groliBRohdidBlrSRQAITSRLY. @l ftsesl. It also

to pharmaceutical conposition conprising a _
relates; (i@t gyerprgapissu ety epgangiéc compptiom gowpyeing isahligleaside sequence

o, SR Sh e 1AL A R Rl i 1 o

functidied deriestewet of avidolbpioallyalastiver ehmbescid cequepdtaketetalfiogakhe group

. CONMPQSIL | omyri_sj substanti al | ure peptide )
COHSISEIE}&&?%&%@S'H&S?%%C& %—ﬂg! f%&sm?eﬂ%f ;Xsaﬁfﬁfﬁ}e&‘gv gelprsyfo a peptide
havin@@h la@nh PR b&dRendelthat b datedstt TRl ¥nyP6thbVRpR8R Ad#Rally expressed by

conprising an am no aci d sequence sel ected fromthe
the migroyprgarigndn ¥ nagrabunsedifiedfpws. 4, 5, 8-11. It al so
r s t i it ] L& ; ;
(HTAES, AR BB S TR ST g i
geneticuerpipositioh  clemprisatg wenwdlectidbi sehjogice adnkydiagtd peptide, preferably an

eptide,, this biological active peptide havi.ng an .
exosliR 54 bebeds ool E s b ol 5L stiBugs URGnCe prgrice, he
peptidefcofbidihPatNaminoacidbseqlente delediéd froth itegroti®bsBEng 6f SEQ ID Nos. 4,

har maceut i cal conposition conprising a substan |alké
> S‘Igurlé alse pelrige t arnicE-piggnisn Withe wpemag ceraprising pyeclgptide sequence

dRigok A8HAR! Jehti@E Lhb¥BrifRP Rdert dthifio Y usale! YdjA%ht i
creodbh R piaC CHBADREN, M i Nl SNGRLL Yo Y5 o epic
consisting egsentiplly ofi 3ir seanpigting oSEQ dnbndlowid 4gquence8selecied from the group
. specd i ¢ enbodi nent, the peptides present
(mnﬂ$%géﬁ%EégD?ﬁ%Pgﬁ%§éﬁdescribed phar maceut i cal

c{0onSki t iYananathér aspstubathe prddusit invdntibh Fldtedtot=0micro-organism with a
nodul at.i.ng, one .or nore of the follow.ng: fatigue, ) )
genetig CORPPFIHPH, COPUHRG & uicletide, srgupnce fneesling AR expgeppys hybrid peptide

complfefsfﬁlltlgaﬁ’ Rhi&MnthS 968 S6queR&d £BRER: to iarprggfﬂcfe, %?ﬁﬁ%«?é’ eomprising an amino

. ects of radiatioh, hepatitis, rejecti
acid sequgnsp vdirhets o fenetional Hisrigatinet of obicdegically zotive aypprd iatid. sequence

Y, . t of  t r nt_{nventian .
R L e S RIS I L ——
with & genetisicoinpositiompompiisigg armiclediite saqustdesérmoding dnyexpgémdus hybrid

. peptide conprising an,amno acid se%uencg sel ect ed .
peptidB BMPTRAE g Al B i Trguiee G ingsgtioeyconsisting gssantially of or
consisBiAgl of an amino acid sequence which is a functional derivative of a biologically active
amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11.
[0016] In a specific embodiment, the peptides produced in any of the above-described

micro-organism can modulate, but are not limited to modulating, one or more of the following:



adm xi ng said substantially pure peptide with a
phar maceutically acceptable carrier. It also relates
wo eood/on®ihod of maki ng a pharnmaceuti cal conposPCT/082006/028135
conprising providing a substantially pure peptide
consi sting essentially of or consisting of an am no
aci d sequencesel ected fromthe group consisting of SEQ
ID Nos. 4, 5, 8-1 1 and admi xi ng said substantially
. t It t : i
fatlgueg gurl{ﬁtlgﬁﬁ c{%)g%%, eto cﬁi@%%?&e?é tllpgcflr{e alg@%s?x‘é?‘esgiﬁeﬁ acidosis, immune
activity,reffets iof fadistion, heatitis) rqéctrml@fngmsplqtmw ozethe gmiwth of cancer and
conmposi tion conprising providing a substantially pure
appetit§ent i de conprising an anino aci d sequence which is a
frooft]i onglr dgsthiahipse: of the Rrdbmgimeahton addites/eo a pharmaceutlcal
peptide, this biol ogy cally active peptide having
compogifion gompriting & suhstatia b@%@ periide cOmPIHRS 6‘9}510@6%%69,1%‘?“&%561‘3““
f I a 179 d
from 91 béjs Qﬁt‘%%ay?ﬁ gplj})rf e@p pt| ﬁq Osvmnfhgnagp}har Slrrgllgegtv Frcl:tg)lnl ?/ISO relates to
pharmm‘eu’am abllnpomam‘r cc&mprls[ngaﬂﬂ]bsﬂantleﬂlyrpm@ pentisle xongisting egsentially of or

d of . maki har tic
consis i, B RSO B G- S CURL LA P& FpOne et 5 1D Nos. 4.5
8-11. consi sting essentially of or consisting of an am no
aci d sequence which is a functl ona)] derivative of

bl081&lgi cahe present fryentislsarsslates ip 8 PharBIAEgTical qogppggtl?%omprlsmg
a subspaﬁlﬂglgﬁgué ?)\4% e ﬁ??lﬁfgﬁn%oa ﬁﬁlbl%r%? g&%ﬁ@e oeh %l@%ceflfyoc{ﬂlve peptide,

this bwiognqagytdueves pbpitdamommrisylgmn @mp@pqqldjéeqmnch: selected from the group

conms@ggmﬂ%%(? x]éll\\?/ast Jhy ﬁ?ﬁgﬁ% ??bol %l %eg\r}(é ' fel%r{:l{ra?%ﬁglll Jo oamol% ﬁomprlsmg
a subsiapiaily uapepiidel tbadigtingbagsentisllynof al fungtionall tltmvatlve of a biologically

rmdulatlng one_or pore qgthefollovvlnd' lected f th
activeeptids 113 DIpIaglcgliE acHst PO RIE AR ALY SHHEHEE pgeted from the

group Q:bﬁﬁért ?ro? SE(% Ph NS k081 $ Mg hgdes Rilate P ﬂ%m&eutlmﬁﬁposmon
acti vi ects of radiation, hepatitis ectio

comprigfing aaaubmramlmm gaptidet epasighinguoh fmctléaﬂc@rwa e of a blologlcally

actlveapogt%e bis bl% gxi%ve} heéiﬁ%gﬁ (ﬁaﬁpﬁﬁﬁlo Qfidt 43@%&%@ ﬁfﬁ&tted from the

ent ron rel ate treat nent uman
groupeonrqintmg|oﬂSEQdmm<bssn,eﬁ,|8nu a pharmaceutically effective

cBRE0C i Ty 3anaefi pabodmeRt R RERIRe LR S o B e deserived

phamﬁ&éu@icﬁ%%ﬁ)@ﬁﬁoﬁ@ba%cﬁ%’ulﬁté OBt i€ lighiedRo mlaslhg,r@eafr more of the
4, 5, 8-11to a human. |t also relates
follov&angfé@ttgyg mrlmthdwﬁgrsdpetabﬂgmrwl Ipﬁt@bohsm dlsorder ac1dos1s

1mmuﬁléj g&tp)a%t gff%:ﬁsg of‘rﬁ%fogaﬁ&ag{ﬂl& arllgiggtlcﬁlf (f)@ﬁédsgﬁnggstﬁgaﬁlf tie growth of

y pure peptide cdonpri sing, nsi st Rg
canceeaﬁleenppetably of , or consisting of an am no acid

S ce C i onal derl

B T LA PSP 5P seSle § st ki
pharnﬁ@&hicglecd?@tisiﬁﬂn&i@nm ? 6viding e Blﬂj@taﬁtlﬁlgl paie qebplidoomprising an

t he group consi sting Q I D Nos. S?E 8[ Il\T
amino acid sequence selected from the group consisting of Q ID Nos. 4, 5, 8-11; and
admixing said substantially pure peptide with a pharmaceutically acceptable carrier. It also
relatess to a method of making a pharmaceutical composition comprising providing a

substantially pure peptide consisting essentially of or consisting of an amino acid sequence



[0025] In a specific enbodi nent, the peptides used for
the treatnent of human descri bed above may be used to
woreealoatoes but are not limted to nodul ati ng, BEEUSI006/028135
nore of the follow ng human conditions: fatigue,
nutritional disorders, netabolic disorders, |ipid
nmet abol i sndi sorder, acidosis, inmune activity, effects
of radiation, hepatitis, rejection of transplanted
rgan,. t r d O .
selectegof%%rég e grsc]su . ?l#’lﬂmg of f%ﬁtﬁ gv‘é’?%gsgcfr Ig.lgd %ninqg?é]eslaé:dqsubstantlally
pure p&idd vﬁﬁqqﬂmﬁﬁ&euﬂ&&lyme@taﬁte&amw/ or hybrid peptides
e ssed fromthese | ei c acid sequences c .
ORET o cAnphr gsmsch oot e bres™t OGN s g, ethed of making 2
pharmb@uliMcBEposiBb %ﬁprlﬁfﬂé [’()i*dv'l b dbsaiRay SpuréTpé}ﬁhié' do‘ﬁqprlsmg an
di sorders, |ipid metabolismdisorder, acidosis, inmun
amino zasid yequenceethisht is Q)ifurrcélélilaétdeﬂﬁm%e%%ﬁ|tt1ﬁ>1§81°?1§j é%tt“ieoPPPtlde this
e ’ O] ARG RIm B ting of
blologf&al p)9 {J&F/%Q) ?ﬂe}%@% ﬂ‘{ - ;héltnhg ﬁ%lfg & g%ep%ée ?ﬁ@em e dgroxﬂo consisting o
SEQ IDnNem4 diy &El;adndsmixing sedd Lﬂd&taﬂflalby piro| pegtideamith @ pharmeceutically
Qﬁg tide, said biologically active peptide having an
acceptalle f¥TI8ki d sequence comprising, consisting essentially

ofp02Zr CRNAirthet HelaRb t8Na ANAGd K| ﬂal&iﬁ‘guﬁ@ﬁ&mh&&hbdomposmon
fromthe group consisting of SEQ |D No.

comprisincRPEHIG &lNbsH R LRI Pl anﬁlsfl%esr?ﬁ‘?ﬂ?f“é{c‘tfuﬂfé"’B?IStH"g of an

amlnon&?r]\ gajﬂ%ﬂée HRlehMRAY i ciBhhl Aferiv BARL opg%l&ggfc'ﬁﬂ?y active peptide, this
ng conditions: hepatitis, fatigue, |iver

biologghally egin pepiidelyeyingansiminb lheid deqtamq Sﬁle&tﬂdcﬁqn@w grawconsisting of

f di
SEQ ]:]gﬁij?g d4’o$ aﬁgh’u'fnb pngﬂ%lélgea%q ts{j Hal ally. p uerF: Py 8((1:6{) ngétﬁit g?hérg‘la@eutlcally

accepthlsl¥ @hrrieR| ood lactic acid |evel or i mmune reaction of
an i ndividual caonprising adm ni terl n

pl423tacelf |0851|1q0901éf\7f’1g’btapy/é) dbE 2 Bf’e de flg?%@?eébaqq )}he peptide can

modul@f@:t bi€isPER liARed RAMIIPLGAL Bn6 &r! HMorRCIA HE BROIINGE immune activity,
haVi'ng an am no acid sequence consisting essentially

fatigug fnutritionnd disordetsdmsteholéndisordess.clinié anetabolism risogdesugridosis, immune

activ1t&,ee?}?e\9§s:c%fgg%lg{ !ﬁg%aftl?s%ﬁéﬁn %ﬁtré’n@ lglgtg{l1 td nveggrowth of cancer and

appetifeur t her reI at es to the use of a b| ol ogically active

i de, i ologically active e vin

aﬁﬁ%\‘g aC| é&fbﬂ}p‘ih¥§?quf§r‘t 1%%%@5%{5?{‘5 %’s% gﬁmogqu)}reatment
of a h@fan %mﬁﬁﬂﬁg §§1‘nﬁﬁbt&f §6d' pl?d?inﬁ@:uﬁ@dl@ Frlcged eskefdfamubentially pure

group consi sting of I D No. 3, or 2 1 or
peptid eampriging coaélﬁﬁlnga@sswgal ¥ h)ér(&cﬁonwﬁlrtgh@” AWpHIING Lidh Bapmog selected

of

o TEG SRS RN % 535 R, A0 b 2 o o
treatrriemd)ofvwsllglhtan bmdynsimg adbilmsidruig @i @hdtrmemtlcblllsocaffectlve dose of a

eride, | evel
substaff R E e RSl L7 P ST AR P Geif i o gmino acid
sequeh®@|viligistaCfuRctioRbN@ivedlive BTdWislb gibdllyadctiv e péﬁtlde,l’tﬁlsdfiolbileally active
follow ng conditions: fatigue Inflammation,

peptidg bayingep grmno aadequaice ssleefs@j fromythe grweaonmﬁﬂrtgoc& SEQ b Nos. 4,5,
g.11.triglyceride level, blood cholesterol |evel,

inflammation and i mmunity in an individual conprising

afoR26] st dningpexifithembediment, dbd pyptistes exsed Jer dhesreamert of human

descrlg%cgzmo !é(r:nqalyl use(s lto mo&)qu L d?’aresnaolt iilmlt 910891' LXg, %‘ﬁg oY fhore of the

following human conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism




havi ng an am no aci d sequence conpri sing, consisting
essentially of, or consisting of an am no acid
waeguenmees sel ected fromthe group consi sting oPCBERIEN28135

No. 3, 7 or 2 1 or functional derivatives

t hereof.[0029] A further aspect of the present

invention is directed to a nutritional conposition

cont ai ning the peptide conprising, consisting

f 6. NQ: . aci.d

dlsordéﬁ'S‘a%?d?)tsfh ailxﬂr%(%r% acﬁ{;lﬁg ?{;fgc%t% 19 H?la@%bﬂ%,g%eg@%?ﬁglp%ﬁarﬁgd organ,
the grogith 61an0¢arcand1hppﬂate| vatives thereof and the use of the

for th fact f t |
ﬁ@@J)] olrIH ?f%pg&{]oﬁe‘?l %ééﬁ&? tlbéla'%]qli’érdﬁf‘cé@’g&pu 1%@ qsns ffluences, the
peptld@n’ha’ﬁ@ agbritepéptiabd ¥grestdd frbM thERnueleicoicidQuéddeiNosh mdulate, but

8-1 1 and functional derivatives thereof are

are notplﬂrﬁwdd@dm@ﬁﬁmeﬂ@ falowingt faligue, ppiritioaaledisnagrs.agfabolic disorders,

lipid nﬁ%@@ﬁén‘? QisBfl g? DRSS "B ulE: &6 %ff@@c? o PldYatd Ohnh%thEQ rejection of
hese peptidés I n such a nmanner as to I nprove

transplaUgchmgan ttlhﬂangér eﬁmmar@néaﬁmntel veness of the pept i de.

IPpaRE R OE RS (bR ndPliod o BieRiT UERAEr abiologicall

active peptile] esie d)l@lﬂgﬁﬁll}Ofactefef péptide davingCareanB@d hdid 88Gichye @dmprising,
. effect, . g decreased jntensity of effect, a reduction
consisting essefitially o P5 CoPHngr fat BRINSF agfl sedrenpipseloeipd dram the group
consistthed8tt S¥GADSMNBSH dbngs5 Qf fﬁﬁcfn%ﬁél deﬁvgtﬁr%g Qﬁ@é’ofslﬂblﬁb ql'leﬁ‘lgfa‘efure of a
effect and a targeting of Fe ptide to a discrete
medlcanmhfcpromodul@mngq a‘rah:a$trm1ev¢fdthlg| fo (Ewagrqogéltlgfls shephtitis, fatigue, liver
glycoggl{e1 E@ Ei l{f%c{a falléjclce ztglﬁgg\éeg r&g@ ?Iglg‘lglpg ? aé:%l Ig nvg an I1 C'{IVId]L.l?,} It also
relatesemhamtl&ﬂﬂ crfnhedlﬂlzitﬂg hegmtts[ Eaftr ghycopérestenpe ldvel, bivod lagic acid level
limted to treati revetln V|ra i nfections .
or imnyfe F5RYRIHOf %P@‘mcpugl Suptisre il ypgeetiallt Hfaggve dose
of a blﬂlbgi%ﬁﬁt adtivy %@?ﬂld@:ﬂ sdidd %id-l@cd]'l?tat!ﬁ@espébfnd@ RAARE bR Imiteacid sequence
t herapeutic fects of a peptide conprising,
COHSISWF@W% obais aminozcidsegfiense selosied Somnige group geapistingeof SEQ ID
No. 1, g,el'se& @Fm%%él'&‘hh!?&l E%\%&o?ons' sting of SEQID Nos. 4,
eir derivatives, conprising operably
[[0928] ng Tshalptbspapnveuieom furthermelaesitb ¢hentsk ofia él‘d’]kﬁg]@éb’ abhm peptide,
n sone aspects of the.invent

sid biQRERAREAHAE p 61 Rt A B AR e CHRRIBUS FRyBisog essntilly

of, or dohﬁétﬁfgeiﬂah amiid £4d sdldetddGond tHeeRbipdRdntib@aig IFSEEIRBRNS, 7 or 21 or
pepti de selected fromthe group consisting of SE

functlonﬁi %agatw&s thyreog . in theypanufprdire °§ém°9‘EF9W’étsf0¥ pogulating at lea(s?t one of
e I f

the foll%@/ﬁdg &hhi%"ﬁﬁgé{.[gﬁ‘sgﬁ%a?%ﬁ& jodle %pgk e t \%1 (tml%{ﬁl blood lipid level,

blood mgmead@ |lalel,yblpu¢ @hpleﬂcnotiée\@bmpﬂammngon @mhsmsxtunng The present
eSS ntl

invere ST SRR R e pF BIRVAL R B8 e RuGS it someiops: raane

1nﬂam1|ii@l$on 4ppdiite, Body Welight, ﬂfoﬂylfﬁﬁﬂloo{i Dipidkvdinblasd addiderianddvel, blood
aspect of the invention, a nethod of reducing the

cholest@*oﬁ) devel, plamnption Angi Tagumity & gh ofliyichypal 59mprlsmg administering a

pharm@:%ﬁcﬂll? Eﬁﬁét% RsPHEs BRI abdive }%&){1@& tshl\ﬁ%l(qggﬁalﬁf acfive peptide

biologicall'y active peptide’ conprising, consi
havingegnaring atitl pe@ifencereonprisgigs comsiptiog esentiatiynad, a1cq:qj1s1st1ng of an amino

acid seqﬁgnce NGfected from the group consisting of SEQ ID No. 3, 7 or 21 or functional

derivatives thereof.



selected fromthe group consisting of SEQ I D Nos. 4,

5 8-1 1. In sonme enbodi nents, the human suffers from
watoorea®ts one of the follow ng conditions: fatPQres2006/028135

nutritional disorders, netabolicdisorders, lipid

nmet abol i sm di sorder, acidosis, imune activity,

effects of radiation, hepatitis, rejection of

transpl anted organ, the grovvth of cancer and appetite.

[ ] 1 urther a the i vent, i 0 thod _ ..

S0 1 B, Rrgeh ST R HG aatam Rt regBl gl 4 Rutittona
compoditlh RbghdidgNthe peptid @ampAdihy, @nbistie Bﬁaﬁtiaﬂiy Maw étglsaﬁng of an

am no aci d sequence conprising, consistjng essentially
amino gid gleciesh 08 ey SLD L RERURRIF ST 1BEN0F D, b1l lopr finctional

derivattyds %Hekéa@ dhd @6 hbé’é’ftthé’ ?arﬁehl%F B8R mdnBrRRRY bELshtiMEIRI Ql;?le‘iﬂéﬁt
condition I's selected fromthe group consisting
{80304 ue, In| avferthegl ypogerf Hieopragset lisveation, mrth@@r:eria@trwétlves of the
peptldet %g@?%}ﬁeﬁgﬁ g{mgﬁarfﬁg&lon de?;vatif\%s tﬁ]e%cw a?fy gtdwded Enhanced

aspect

derivativet hefdthede Midlbs’itcbﬂlgrlhd ‘dﬁrenghl)tﬁm@ﬁlﬂ nﬁ)ﬂ@ﬁhg&pdrﬂﬂplhnked to these
bl ood |actic acid | evel or i m’ruﬂqe react |

peptidgsjp Sushch Jmpnnes agioPARYE, OT 3y SRt gmp@pfnﬁgoegfectweness of the peptide.

The enﬂ%fﬁ@ﬁteéffebﬁﬁhgf ¥e &laf 6€4 péfondes Errk, AshBlteadirfead, b)dela¥ed onset of
active peptide conprising, Consisti h&% essenti al |

effect, erhastonedli caisétreg efff:ctaatn mmw@danﬁemsl@eqi wélaetea denrpaspd i irﬁf@slty of effect,
onsi st | f n

a redu&gogeun\ & E?feg If{'j‘%k E)X Rgonel&g P%ge c?ﬁ"e%%sf Iggleﬁ&ed subsiding of effect, a

hastenétk smbsﬁling/ GB effbcrandf a t4r@€iBlg] off theapeptite ftm,l lat dhsmetaslpmtm)n ofithin an

indivic%lgﬁvjinve g{zﬂqg eghm odLcal |l¥ gsé%ﬁgie 8I£F1V§tfvﬁ§ are described

below.C R kridtaspdtsCsTeR b édtiod, t‘ﬁfe enlwhcé&lﬁﬁlleﬁdlbsf@n@feaﬁd‘r p&kﬁ]eﬂ@ but are not
aci d sequence selected fromthe gr oup consi sting

limitedSEQtregingoor preyentig, girak infeqtiophand deviupglogices tSH&e@of Additional
t
spo MBI gl ABAL SO g ARt

comprisingpetnsisting esser&iaﬂp df of consistitg of g peptadet setecdifronathe group consisting

o AL 3y RO Ui SR e i i pemice o

molec@l@ WhYdh dpaRides the thdi€pdtioleadtC #h komasgdpeste oﬂﬂﬁtlnxfbﬁtlhrﬁ\salﬂg)perably
am no acid sequence ConprISIH consi st

linked Saclete SYHLGh STEHS (6 asrSteuiG SBFoLas T gePHds dhat is adjacent fo
peptldilgay%ﬂfﬁo ghcg gtto?g cbh & ghﬁd@@w I\fb@n@'SStSLIrlgan‘afthé‘hE@rh]anes in a

ncti1on rivatives thereof. [003
natura]ly]oamrrmghwtldmal aspect of the invention,
gi t ive i de | S P v
B Sl AR RS e cgéélﬂgﬁ?%%@%dg@%n@” piyrantially
pure péf)’sldd)l‘:orﬁplﬁb‘imgi’tdoﬁgstﬁfg &@tiaﬂ’ym o3 comsidting atfi amnamino acid sequence
derivatives thereof in the manuf aféc)a)gre of, .a, medi canment
selectdfrony e expupespngistingrPfoEQ Iy Ngsiés o1 BdS#PoVded £ ur t her
appsRt ofn M"S‘ddltﬂ%ﬁpﬁdpe&’of %éﬁ(fé}ﬁfénoi m’étﬂo@‘ﬂf 8dudmg the effects of a
fatigue 1n an i ndivid is provid admnlsterlnq
humaredipéaas isereviteds é»lylaylrrmmtenmng y phatye @euapalh/ fo%tlb@ﬁ@?équ y biologically

actjye e [
active cpg% %cf%}grlsm%()nSI )] tﬁl% e%gesr’@e rp?gf acfr c%n?’?%gﬁ%}] gfnér%o acid sequence
selectedlf fr(ﬁEQd deoiyoconsistiig «’BﬂBEQ o MNals. 4jest B-VIat il esmé b‘mb@:bxfnents the human

suffers from at least one of the following conditions: fatigue, nutritional disorders, metabolic



[0039] In a yet further aspect of the invention, the
use of a biologically active peptide is prOV|ded
whaoo7ngsa am no aci d sequence conpri Sing, CONBCBHUSIVG6/028135
essentially of, or consistingof SEQID No. 2 1 or
functional derivatives thereof in the manufacture of a
nmedi canent for nodul ating at | east one of the
foll owi ng conditions: infl ammti on appetite, body
dlsord’é?é Q{Mdc‘é’?% Xh{n"f‘tdl opcleglo%éd Sc’n glmené]%e ?déllvbcy,evgefcts of radiation, hepatitis,

reJectmnfolf a'mmiantnd cageoh, itrergronvthyof chri@datd dp?etﬁe gelt furt her
nodul at i ng

t t hod
MIRBB! omdn o Rkl Roieroas # BormioD: brrecthas B poridleng or treating a
condltldmc tpTRIgOImiRRRAhE b%ml@éi@’a\ﬂy%h@ﬁepugé’HXvnfl@En afilBdid sequence

pid level, blood triglyceride |evel
COmpeﬁgg,@gp%srt@g epseptiplly ofner @ﬁﬁ&tﬂﬂgcﬂf eaiﬁ?dtlfilm”ﬂfrﬁEQ/ID MNoah or a functional

derlvd‘uR}Q iepidrclial Wd' Wh@%ma @‘dah&«? ?ﬁ LG DR TBRE Y o'ugaﬁ é)né(lstmg of:

fective ose of I ol ogi ca active pepti Kol
fatlgum lmebglwgqgehytomgel leneel, odqutdi latmchlmdl lengel aund EnAn e taﬁdtﬂm of an individual.

SRASILE JECUP AR, 35 S SERER. kel o g e

glycogdmestmge lel€10BIbbd llavtia atidrieveg bor amREEd re@étidn 6t dnﬁ‘l’l@ﬂ?dugﬂvs provided,
use of a bIO|O |callﬁ active peptide is provid

by ad‘f‘?éﬂ}?t?r&’ga%li’%?ﬁ{“ﬁ%eué@ b dbgtiendesecd mpblp@gwgﬂy @@W@ul@pﬁldﬂgcomprlsmg,
con81s@i§§ eRbdnBhily @f or %nﬁg’cfh%' o Bo %Eﬁa ?% {)191%)1‘181%%, gonsisting

functional” derivatives t ereo int
essentﬁ@a,o@,mmsmmg ofressentially g SERA D Nonine asfyscttmklienamwes thereof.

RO TOR =, bRt dpReb Bl ThERnE T Bt Ciune rentice i

prov1cbd lnavdlgvalﬂamlhqmamdmeqwende domprysiri] @blﬁﬁlﬁifngrebééﬁtlﬂly of or consisting of
ceut|call i ve dose of a biological

an am te}c SeAugRee a%le Frfélglc gﬁ SLOMP §eNSigting of of No. 2 or 15 or functional

derivatiO¢EIhér8d 1M theCANKIFSkLB A £ 8RR bMA fYr RE tre&ifneﬁﬁ o z%titfgg
of SEQID No. 7 or functional derivatives ere

. DiS93¢l EDImESERfmtherRsiert afiiic BRERERREDNEMBAODE Mg hepatitis in an
1nd1v1<ﬁt%@4§%rd%§de?e§g dddﬁﬁgi ﬁﬁf ' ﬂ% aplﬁ Pfj%a?lgl cﬁ‘?e%gyﬁb gsehg{ glbqologically

have been ave [
active geeptidd, tﬂieshlowgmalpe[atm\cbepemﬂe Hagingead Iahﬂn@ﬁ&ﬁh@‘qu&ﬁé ddhprising,
ard s fromL-agm no acids, but m

het h
consisE SRR FY P 0%, riaTigE SEae NG GBI THikddom. the group

conswtiﬁg OSEQITD Y o; 2€ 11§ 6r fldlioAPYQivagFdeRNGEst, encodi ng the
3|V|dual peptides. Al references cited are

67]por It @8 aditional pspethef ftheeinventéany a P@M@almsamemeptlde is

prov1d@§ Mgl i Sanfd#??& g?ﬁg' %d%gﬁﬁﬁpf%ﬁan%&stlﬁ egsregtftalrgl g or ¢qpsisting of

SEQ I%nglorrﬁrcé funesiomph Bérjvativesethbitzal ird G0 peamefactre dfhe medRhment for the
f enbodi nent, the purity is about 99% 100%
allevi ﬂEOPfaEE‘?antl ally pure peptide can be used to prepare

pﬂOﬂSS}aC eIﬂ ad‘afthanﬁpéutdfl thé Qfkahtiém)r AMetHddOg¥Sall R Bin BB tigue in an
di (ﬂ@ <ﬁ ant res as described bel ow [ 0045] As use
indiviqyal &3 H OVt & PR ARMINSIEIRg a Rhgtmassutiqally effegtivey dpssr ef a thiologically
active PGRide @@ﬁné BARbmino acid sequence comprising, consisting essentially of, or consisting
of SEQ ID No. 3 or functional derivatives thereof.
[0039]  In a yet further aspect of the invention, the use of a biologically active peptide

is provided, having an amino acid sequence comprising, consisting essentially of, or consisting

-10-



contain additional peptides inserted into the origina
bi ol ogically active peptide described herein having

wo b@7seguence speci fied above or its functi onaPCT/US2006/028135
derivatives, but still retain substantially simlar
activity. The additional peptides include |eader
peptides that contain, for exanple, an amno acid
sequence that is recognized by one or nore prokaryotic

I 3401, i . signal .for, secretion of the.
of S8 IS, Sy B AFogh S BERTRER & o Wicamen o
modubatiog et least anayoflibe folldimigriondRiohetihOdmmetion, AFhdtes; tholly weight, body

hr.o ecretory vesicles 0046 descri bed above,
fat, bleod: ﬁg{ﬁ ze[%gg?l%%ttrlglycqrﬁg %5?’[@5 %lﬂo]di ¢stsreln lgvel, sinflammation and
immupRpt i de or pol ypeptide consisting essentially of a

pe(?ti de of the present invention. As used herein, the
t d9040ho! dpy et Birdesaspae of diedntantipi,ya rodthoddmedulating at least one of
j : \Y ' l.ch. i ncl udes, the am no acj "
the oGl on o |Gl TR o GBS podi P DBhe Bt blood tipia
level, ablood) tiglyberaiddleveloriddodanhaiestaci tisehtinflivgmeasdaxy | immunity in an
indivignq/cor anm no .t er.m nal egds and, whi ch. nai ntains the . )
4 icorpySigE Aunixering g phagacetfisally geditvejdege A p drplogically active
peptidey ehei sleldghallebdtive ThpGde BSvide BOBmidoMidid BGusx@ isi isti
meﬂer et hg ac)tei viwt;g;%f ? he 11ggept i rg_e of t ﬁgupr eggrlfpmmg’ consisting
essentigly e Qr RN g P DhbNe- 3 lmndhectiqealidgrivajivesithgesef.i de or
PRIMREPT | 1 lsSdol -1 Al f et 0 b f A
e R b ORI SRS oy o o BERMERL peptice i
provideddldving argaminoiasal squénce tympssipg, eendeihghesseatiallywb, br consisting of

c o.that pept.ide and will not possess apy .
SEQ Elﬁilﬁic?eéﬁ E“F@ M\M%E‘Ha Rt gﬁl‘f“é‘?d ip ﬂ@dﬁ‘&%‘é&m@ ghid| pgdicament for
modulafing the ipephe destan opsd MpRRMukde to nodul ate i nmune
aﬁiggity or which constitutes a material change to the
bHOAE] andn aoiek Furthsr pspeetcnfithe inventism, ¢ peethushefl medulating the immune
syster @8 4h 3h@%iddhl Is"PHRBeR Oy é(dn’ii}ﬁsfegingsw pﬂaﬁn&&ﬁtigaqqsfe&?écpge dose of a
.. exanple, a full length naturally~occurring porypeptide
biologjgeily lactivespentige handny amamineiacid ssyirece tomaprisimg ebadisting essentially of,
[ vy ich.cont.ai t am no acid
or Conlgeqﬁ(ﬁfce wy‘%g%??‘ \éﬁ%l?aﬁlfi?{éva Yeésgg?{ %% nventi on
somewhere therein would not constitute a peptide or
pol y peRTAUEED OBSTRIPTION SFSEHE PREFERREFEPSIUD EE QT
tﬂﬁ resent |nventgon, Li kewi se, in the foregoing
e ﬂﬁ e, 8 gerubydc Aptelp, dnpfides cleserihsd hareie hgwe been found to have
imporRf! MBRRIdaf gotiiih iBEd SR ity t ;
P modul glt%i ng i nmune ggfllj P? ‘E/SJ {Jagt%i %g l%%egggihﬁ%%g%@cf ynthetic
methodefomcamato agidsebutinay abfo hiehynibeszetty genvttndrighreering methods using

. herein woul d .not, const.i.tyte ept.j de. or .
ot S BUIGT hDSB O o0 STT A o BB e et e
incorpbiatedireesde int theinestirveiyon. [ 0047] In the preferred

e inment, the term nol ogy "consisting essentially of

r @%ﬂ t ogﬁé’ﬁf‘r]&‘&mp{gugﬁfi‘v&ﬁhPP’ifﬁpm dRfcaipentidss tﬁ/?é%e at least
40% aalniiRe BRSSO Qﬁﬂﬂidtﬂa&? PP Rire G ng%g dlﬁfrtrtée:] JtHSst preferred

resent invention. In the noré preferred
embodiments heePdrdy ris pbOWPRP%40ehs The pahtantidly pure peptide can be used to

R ' ith. ] ids.i.n addition to.one of .
e PHRBLIAEE I o AR AR A P et B8 & s
belowpr ef erred enbodi ment, the sane term nology refers to

pepti des or
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pol ypeptides with one amno acid in addition to one of
the peptide of the present invention. [0048] Besides

wo b@7exanpl e of i mMmune activity nodul ati on usepRCT/082006/028135
illustration above, the foregoing definition also
applies to all the peptides of the present invention
Wth respect to the activities provided for such
pepti des. In partlcular t he foregoing definition

Etﬁﬂ‘f‘ldul f | é&%ﬁ; H’g ehﬂ? ‘P?’}%r né:itﬁn” Esa\dé gtoar%{"er b tpeSt%des that

contairm®idaimhl ﬁepdtiéthﬁ)@feﬂ intb it 6kigiRd] &hﬂbgl&my(ﬂcﬁ@a’ pk!;itlde described herein
aci dosis, imune activity effeaits of

havingr{ap ARAUERS, SHeEHTEd BPBYE BF 1Y functiphal dedtptipy gwt stiff deigingpprantially
31m11ar02fct19§§ﬂcq1he %H@ltl@ﬁ’rﬂ%bﬁ@es 15&99&egieaa_é?%ﬁtlc¥é§|thit%ntaﬁ1 tth€example, an
can readi |y determ ne whet her pepti de or
amino p@d ywpnqedbatosnresognzﬁdéﬁs'smntor morwprekaraotﬁéptqu&@ymc ¢ehle as a signal
i ny 0 i i Y
for secﬁ%t I u;}ftrl}e hP/ gcc%qelﬂr{? Ghe %J&?}h&‘ 5@&9 gg glﬁiep%kliegglgﬁag be a direct
secretlbl‘ig Iolﬂ lgxdgrbﬁbaﬁﬁmgs saﬁetd@seslblgeld beI OW [ 005\%‘ Those
skilled in the art can r i et er mi_ne whe . .
JipaIce b dpserbgbor aenedRs et b Rvgnion is a peptide
or pol ?ﬁded&nglfstlﬁ%é‘ssa{tﬁﬁ? R al p‘é?ﬁd&t biOtRe PRABEL ihtibRr @QOJS&Q herein, the
efinitions by measuring the activity of the pepti
terminology Skansisting ¢escutialhygof’ iefeas trag Peplide prpIVRAPIiEH V@F"h includes the
. | .
v SIRLS B0 g It it
the camcxyl @ad/er aminoLtekniadtends byd which emm]stamﬁ theaegtinity ofnhe peptldes of the
atitis, rejection_of trans the
presenf G OBHE BFET | TR™uh BB B oo BEgeRelar ARy of the
peptidé ®FRBE tprés@ntamﬂaﬁﬂdnc I8l R mpeplhiedenmiinet Aaivityes qﬁptlde or polypeptlde
i nvention. [0051] The term nol og %/ "di sorde @ ¢
“consistingessieialy i9f” tthe Peptilenel et Ripsent dnveRijort o |H<18%5‘ﬁ% tl?en activity o
modul&tjﬂ'gs B‘Er?lgg'le a%ﬁ%t}f og g&i&dshﬂ'@mt\biﬁi ReFTRLo ﬁl?t"&%tl@egand w111 not possess

by st/an For  exanpl e, "i n human
any chtaceristioysthadhomaterialli wduate the abdity of the papfdﬁbrmhppl}’@ﬁptidq to modulate

o R B B gL P P B gL i o

the pefEROIS a nfddh@r oZnsinAge ,ac@ﬁtyd eTkusimed fbgegsﬁlgmdamﬂle a full length
medi cal  di ag,nost ic tests. [0052] The, pe gh dq

naturaiy et pg pekyPRRtidenyhishhas 3 @lmwtaéﬁ‘“@ aﬁﬁr an modulating immune

activit?dﬁﬂ NLRibk Q:Bht‘a[hs FAM LS n R aEidP¥%qLaHcE e BhistideNd ekl SiBsent invention
ntranmuscul ar 1 njection, Intraperitoneal injection, ,

somevehgtec thereire wosldi mjteonstivre 'saprptide Ot polnensids “consising ssseatially of” a

or WI hout . del
peptldF OE@L‘ sen L IYEIL éuogl r]ie gxgéeé 1%&1'1@{ fotr?%tolir%ge}gﬁ]éﬁ eg%ﬁ&[&aﬂ? engineered
peptidd ok poltybq)tidé edaei hasm/ﬁﬂ‘lharg:mctmc}l nlﬂelsthehemodebtnﬁg) fmmune activity but

includ. gq.r%g(:t .09 é(!] qug via @eﬁt&{} og' SUb Wﬁcénnuo?ﬁgmﬁglb?re &léerem would

not ccﬂﬁﬁtu@é §CbeBﬁd@@mpﬂly‘%}%c@d“doﬂs@ﬁ}g f:s@érmaﬂil &fr al peptide of the present
dm ni stration. | es may include but are not

lnventliqnm ted to like tabI et, capsule, suspension, solution,
n b 2]
“RRAE o8 o LR, Sl SR Uity of o

to peptitléshrpolygeptides whidheltave 4 dése amimnacidie agdifion theonveof the peptide of
the prfegerngc r;r?vren’ggn aplrrJll tlhg dmlorre]: parg%{erreg rembodlment the same terminology refers to

peptides or polypeptides with 2 amino acids in addition to one of the peptide of the present
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topi cal application such as an ointnent, cream gel

etc with or wthout transdermal facilitating device,
weeorasijomhal ant of powder, dissolved, or as |ipPOFURBE06/028135

protected form [0053] It is understood that it may be

possi ble to add additional amno acids to the am no or

carboxyl termni of the disclosed peptides described

herei n as anot her net hod of practi cing the present

| on .

imeniog VEECRpRCREFELEBAS AT, B (R, BERG 5 SR sl o

polypeptides vath ai@lanfinnadid ﬁmddlttonrmyneaéfstbe peptide sﬁthblpeesemt imctdtion.
three or four _ am no

s and st mai n
DB ohessfest e ramefecet imes dclly HRORleB0E el fory pgation
above, tﬁ@rfbr%g&ﬁg Qifeﬁﬁﬂﬁ%n Sa%eaﬁ%ﬂ% kgl 1Y beptiaias ¥ ehe/ prefei@ idvention with
two am no aci ds may deleted fromthe E)etld

respect tpjthchantivities pemcledg”oru au§h BeRsideyyi lnanartisalarathe {pregoingdgfinition applies
to peptlg%'s g? e:fl? grgve?ﬁ?f;ou k/ﬁgf e vl 8 ﬁf)dlglﬁ’llﬁf AL, AtidSndl Odisorders,

St ng t og| cal” function
metabom:f dltdréerp,elmild desabolibre shiscader, acdasis; édmuge aglvmb’agff@m ef rafiation,

i .nst fi.de. rther deri,vat s of the
hepatmsp é%‘?qt‘% og gggteé 8@&@\5@{%@%&@3@ fnd app ét’Xffgone am no
@9491 f oTh&RQkiNed inMht bitRail Radispd@erichahdla liebﬁésorrmjypeptlde
e used to practise another aspect of, t r]w E)r esen b
consistsi essantietlo Rl aFpeptidy Ahihe Proset inueLion Apdey f?ﬁ&i“%%r defpnitions by
measurln% ﬂ{e%g\ﬂw G i H@tl‘&@ 8t ﬂﬁ d@@snﬁé’ﬁ’é 'a&la&s dsQUeSeHbRH bblgive
e ‘grou or anot w t hout reduci ng bi ol ogi cal

[@050]vi t SF hoséskﬂleﬂ i thhert cax mﬂihedetqmmmwbﬁhgﬂmﬂdw)po@@epnde
ert

consist, SSFI4HTS 51 PPREed R worrt SR S B fopditingt Bfimtons by

measurifg tHal 2aVitPePht geptidead blypé;hids using dye as¥dye Ter mo@laﬂcmcof disorders
consi dered variants OF t he ptide

such A q B ST P HE APeiRbaT i UES. JpA FFGDo R cispatpe scidosis,
1mmuneﬁg3itﬂﬁg1 el eob Pa%'u@ﬁ G, FejBdtfont ct’fetra?fsﬁluﬁt'é&l loRg@f tHehgowth of

amno acid e.g. an analog wth di fferent
cancer zmdcapbcme whiighuare prcmdedrhemnamth aespestdo glmgtcmaawmﬁie ofighegpresent
further exanple, although the am no acids used for
°§’ynt hesi zing the peptides are in their L optical
[09STEr | Th aerMinglegy diesrdud’tds wsae hereimande irothet ¢leinenicfags to any
_.acids in the uenesubst|tuted with the D-fqr
conditiqgeji isi ol At BFIDPBEAc the TREDS\/PR§ees mepwe By sfandard mods. For

example i MG RN ipehidBdlisHedisaert! 360 t01a thRliEdIn®hick afPafthe lipid
'0 i nclude ?ragrrents variants, anal ogues or_ chemc

levels ig éweubwdy exassdsahe nprnap egmep fu thqt @gtgw}llaq'p@sqpsl@sgﬁ on the gentJer height
and agef & C?{ﬁ%rgltl gt I fska%ﬂaﬁ‘?@édk&f alag@sﬂp pL@eceuti cal

as possible treatnent for
(hoser de%edpsptrdebmhyhéxeeammnmtmd dsy iamyumseitablg capte.  Example
di sorders, cer, fatique, transplant rejecti.on, .
adminigiyglon j Rutes 'FH% quo AHAVERS 5‘7’?\%19“’0 Blﬁrta uﬁcu&HJe et ﬂ e iftfiffritoneal
mjectlo'nd‘é‘ﬁﬁc'ufah@&;sp ki8S and %ﬁtuﬂnééﬂsoﬁnﬁﬂimﬂﬂm Wﬁth)ror without delivery
i hactive constituents, i.ncl udi ng ot her pepti
facilitatige daviret Juglelag lippssanco PUstHB rrIFe PEOEE R et el Tt i present

mventl{)n 1@[@@%5&1&4@%; %E@ﬂllngtth@ g dﬁtﬁig ghddef swjddh Qﬁ@Bx‘nQ %?nb@@itments the

ere can nistered’in the form of
device imdyr d¥enaysngent r’ﬂrmsepﬂdar may relscadat aduioigtered in any form of oral

admml%éﬁgﬁlt geouresgﬁ%gi%{u%d {Tgre noIlTlml[nadto lq{e tablet, capsule, suspension,

inventi

solution, a lozenge, and the like, in the usual form without modification or in a slow release form,
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also be intra-arterial injection that |eads directly

to the organ in need of treatnment. O her nodes of
w@dow01®i1s ati on are transdernal, inhal ati on asP@EDUEEN6/028135

or spray, and other forns of delivery known by one in

the art. The fornulation may al so be orally taken, and

may contain carriers that can be used to prevent

gastric di gestion of the peptide after oral intake or

o it RIS s R e OBRE s i n s orm o

topical lappmu@nh atidmaseaﬂ biffbhen€, adr Edn€ rgel eteeRiEp bleﬁlltﬁéutsttﬂnkc&l&hel facilitating
carrij clude a of the standard phgrnaceutlcally
device, £ @8 erWéFr 19eRlked: ot asHipeeonagpotestedifrm-he art

0836 | q@h&ﬁﬁie%od%@t i ‘ﬁ{ayllierﬂotsﬁglettg ad® Qﬁ&heﬁeﬁglhﬁﬁ’% acids to the

) sali he solution, water, enmulsions includin
amino g carborylxtermiag ofrthe rdnsgloy@epm@ee dedcsibeshSerends enother method of

f fi 0
practlcﬁ:%pcﬁé Bpers%rﬁ%ﬁ e nglbléarﬁror g?(grﬁ%lg @&e {\&?ob lf“%g‘l%base dl‘ﬁ@jﬁ%? added to the
disclosad feptidé wathounafEdctiag it Ibi(ﬂxfgutam ﬁnratlati niaeap als@be possible to add three

conposi.tion 056] .1 further, as t he present
or our R 67 gh s LB Al WAHIPAS b PUEC o Befog e Al elbted to
variant§l 85 el fagf Jfé@fl@é N AMRfhativdl ¢ RN twd@lnhiM@ et M Sndy ey @éted from the
are provided. The blologlcall actlve peptldes of the

peptldepwgh@maffeﬁ‘gy@]ttﬁ birlegigal Betivibhj ew durghst e messible for three or four
amino Qél&é g)gf)é: aéllatléii %\éﬁ?gfc %.f\f%tlﬁ tﬁ‘ésﬁg %mgpf Qtlrgneéf ﬁgip?f)t‘?d’e's.d @hese are

ditiona se or fto en ance t
referredi h:easafn@nem ef the distant pegtile. Nrthienporg nieriztives of tgatdptide such as

| ecu t h bi ol o ect.
conser{igy GNFEBER Brome Ao b 0rieE iR B e RP R R whtgn may be
used to pradtR€ adther AEYRVBT Mk Yrezmjins@ation ngl‘QJx@xﬁpleeﬁepnﬂ@sl luséhg non-polar
but are not |[imted to an organi.c conpound,

or hydgophplip pifiectheins amasy gapossiblp & jabstietrappeaide F0non gnother without
reducu‘%‘:blglogﬁ:gl Qgﬂ aﬁ‘s q ﬁ?ﬂh&n&[am&)?e Qleﬂﬁl%a?@ar?@r gﬁ?rﬁy fhserd into the

tern ol ated domal n r i pid
peptidariol foon Iverlaras fbalt the aciants stll mtalemgotscﬂctiae polegpes the, orgginal peptide

used uﬁ{% ﬁ&%{e qughl bi g oluti) gglg]sgdé%e arlgntg ofﬁl%egep '[dg%glé]o %Eie ana}logue as
used hét’ﬁm peRidedpsptides thachdve\eatiid auid hrVezulds SthichCinimic the structure of the
t herapeytic effect rticular cell or tissu . .
s LR £ b1 Sk, O PABLEM oLl (oL LoSS) s i
substithtfonPeRd & el BeSnlS AtSudhah8ahindthcRfs Js&?fd?%ﬁﬁthgﬁzlﬁgt@ peptides
particul ar | ocation or compartment within t body  of

are in dkeit hdepticduisomser rfgrm.r peptides. with anei & mage of the papoj apdds in the
sequen?é %g &ﬂg[e(]l tx%&tlﬁftfmg L‘I? ?orglf”ﬁ% &\%ng‘?rm;ﬁ aglg%i%glhtapt?ﬂhes The term

oca i on of e ce IFssue
“functibhed detivativdeds tbedriapbaitiatnse fnaht toThclee:ﬁlgmmgsreAatlaﬂthe1nalo gues
thata? siml ar nolar anmpbunt of the free,

t
‘”Chmﬁﬁéﬁﬁlvﬂﬁpé PEPEPEE- woul d have. Other objectives of

qeos499at Tmumﬁﬁ@ h&ﬁ/eQ@éhtl'ﬁ@@ bgﬁﬁles fopha@nacERti€al formulations may
extending the |ife of thepepti altering the

be emplobeibiah inoysible wesmpeipfor dsorddre elepariped Hisrelat pusht g6 emmunological
dlsord(%gp AHeCt, faggue, %Hsp‘ﬂntt ‘?éﬁéc@%n,t Ql% tm: ﬂﬂé(.a'l"hé%rh{u@ﬁoﬁg nIap ®ontain one

of the identified peptides mixed with other active or inactive constituents, including other
peptides. Alternatively, one of the listed peptides may be used to prepare the formulation

together with peptides not listed here. They can be administered in the form of intravenous,
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[ 0058] Chemi cal reactions for conjugating the instant
peptides to the conjugating partners can be deduced by
wor@7skidig ed in the art w thout undue experi NePCBUSZNG/028135

Vari ous conjugation techni ques are described, for
exanple, in Haas et al, Kidney Intl.,52(6):1693, 1997,
Fiune et al, Ital J Gastroenterol Hepatol, 29(3):275,
1997; Di Stefano et al, Biochem Pharnmaco
intram@ddudar; holeutABds, sﬁ'ld@lft‘&e@ﬁs & intredlal. BIrRd modz (of)adftdstration may

2000; Leopol d et al, J. Phar macoki net. Bi opharm,
also b g)(tm)artggql 1an9@ch thpkleads ditectly to the gegshjin gque)f(t}q:gment Other modes

of adxﬁégyié&nd’%rgit? er Bfgtqfﬁg lﬁ%gaa;@é)éwéﬁxl gl spr%?%g)otﬁeg%%g of delivery

knowrl B©éne iKithm aat. ’Hle fofrBiletiaat may absbe @3llP Bked, and GG ;cofdanhhramiers that
can begilse : tp(éigxgq'n& ‘éﬁ%g?q %%legfg%tﬁé&‘ﬁ #%gq_@zgé)eg ’ﬂgaf)mtagf: |oZr gl%ty ro’cher carriers
knowthitgdar@r € i ncorporated by reference herein in their
entireties. Gene Theragy and Met hod of Treat nent
[958 cdhe whaimassutisakefrowlatine @iaycopeldel paypt pfethe known
pharma&AHELI C %%m%ﬁn b @3 Pfe? roE dsuﬁ?bl el HEs N g‘lCﬁléig u Qhﬁ' &f afid standard
sequence t hat code tor one of these pept i des
pharmacrukiedlly mqnedraq;rlbnelagym toethpseaddtiltsdanitiiabt.y Thpst mclude but are not

iR ARHHIEbTR S RePoER ST SELBRSF h ¥er mistures o
triglyceeldé Rinailstonedandiiothet Rgpdl WtedapehndYillas, téued aibltOtn@emssules. The
t herapy for Sxpre33|on in the human cell. The

approprgaéengtrpgr may: be selected based gn {hs mode pf]e rglagga@%gét%e pharmaceutical

compdReSSi on vectors. Vectors that can be used for gene
therapy i ncl udes adeno-associ ated virus (Mzuno, M et
al00561199%) a f}mhlet] agpent of tiRepregent ingergion, entngpedy derivatives of the

peptldé %Acbggcs hé%elg aln nl% Vlf)rrlaflJ éigr?%}ollv[cvb t%gr%g%g B%e%(rrﬁ)eld %ﬂi% ggn}?glcally active

peptidekinf Gengresene lim%nn(ﬁﬁ fiby 226@hjughted tdiosiedr dﬁ(blbngaltyf efifécitiod or useful

e i ncot orat n by referen in_ t
molecgf‘?f i1} BEQV Ef‘ﬁ%%t o & ef é%elﬁlﬁpcep@ﬁtr fb%faaf‘é‘lﬂﬁ \Feegtiveness.
Many Ip@féhﬁaeco _ﬁx@&tﬁﬁgﬂn@[&cﬂl@@&ﬁéﬁsbl@fb@%l S%ectNghdA8S infeifbds for conjugation
ptide that can be transferred into an_organi sm which

of the mﬁequbp Itg pentides atre knewn dis the artg demplanocaniigating mojesules include but

are nogﬁr?x WEER a{ngcirgﬂl }SSO%E}% te{‘:ﬁafﬁ@& %h \é‘{‘féaF %g&@h?d% il 3R bmino acid,

an ammog:a:uﬂ pohymegra pr)padqal asterblie agepreids sn olaveicdanain iy doetein, a lipid

molectls”Y S 6k » b S el arpr e <oy i e S A Combination

of conpbdtinyg MbREulknReRbedRed.| N soMe embodi ments the
E@ressmn vect or produces the desired peptide in

8 i alSome qf&h@ Beptiiey oh themnypntion }@@%glsﬁgqt thgr@geutlc effects on a

particﬂglgc{é'llgdrr glgﬂlltestﬂ]?et ﬁﬂ%ﬁl’taxﬁfofbgegﬁ?? oTn_EJ% thr?ggllrﬁ)f%cﬁgs {orlﬁptlde drugs

is the dahgetinigsofethe chepfida teex paysicelar ddvatienx pr esispatment (Wldnn the body of an

indiviglgaigglipg %ﬁ tlé]ﬁi &F@%\gg}é %ﬁg%epggg Hﬁ%&ng effe é , es ¢ Sohcentrated at the

locatich g tHeSd¥MISstClissas typaCéd Whathi il hbs’iﬂieeﬁ'lte%decEtheﬁeCpEuuC ffect. This can
yeast. I n one enbhodi nent, the expression vector

augmf‘mt Shsuefest thab 2 sinilaramolpe pmpent of thefras, aineeniugrbedragntige would have.
Other og}é@gvésrbft&ﬁﬁfégﬁﬂ?mo%ulgykarpfncﬂlde, for example, extending the life of the
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m crobe tolerated by the mamal i an di gestive tract.
Sone of the mcrobial species in which the desired
weepriot®igtan be expressed include, but are notP¢T/ms1006028135

to, Lactobacillus species, such as L acidophilus, L.

anyl ovorus, L. casei, L. crispatus, L. gallinarum L

gasseri, L. johnsonii, L. paracasei, L. plantarum L.

reuteri, L. rhamosus or others; Bifidobacterium
peptidgpdisting thesalbibiliy oBthe @dmﬁ®$ eléarinigshe Btivapiofitheyeptid, and altering the

reve, B. infantis, B. lactis, B. |ongum

bloaval?fa{nllgﬁg@tge e@g'f]gr ococcus faecalis or Ent. faci um

Si90s58]l ac thbaival keasumﬁutor Rdfjughagi the Usstentbidptilés @ the conjugating
Baci | Pr opi oni bacteri um

Esch chia coli;
partnery G b QB (07 o SAch it By Bbavibe i epgrmentaion.  Various
conjuﬁﬁﬁgﬁ Ek%ﬁﬂﬂﬁ(é%ea%e @é&%@édd Fdr ex&rQ;Sl@ 1111 rhlde bekiC ke Iﬁﬁ %%6)01%% 1997;

) hat encode the peptides of present I nvention
Fiumec e - c &1 ¥ @%ﬁltoh@tgloidﬂer@tohpﬁ%@maéﬁ lﬂ97ot[he8telﬁ@anst al., Biochem,

a8 5000 5 G 55 AORY R o 1.

PharmiacdkineeXiopiss inq 2 VA0 5995@ rPa'@E Bealt r]ﬁﬂ&fnﬁﬂgaten@lﬁbnﬁ he(3):434, 1997;

a5 B L s T BT 8 SFAR S IS Oyt

1999; K&t 203, {mMmQ@nQM}@ﬂthQ@onbl&%Mﬁl yze&zt HﬁtSJ Bﬁéology, 16:125, 2000;
exanple t he expression vecfors can

and Fﬁz@mﬁkdetml dntigancefeReng Pesgm nidnt. sl 99$h@11 @iml‘e@g a@nmcorporated by
refereﬁ’c%cflteféﬁrrc' thi‘é]r Q‘ﬁlré(tf‘e%t ors which repl ! cate .
extra- chromsonsa y or vectors which integrate into
the chronnsone [0062] The expression vectors conprise
Y rAn peboisl ked to a nucleic acid encoding
t|d f.th ent. L oventian r onot er
Qegﬁr egul at tisra yg)?se Olnetpe Ut re§§egﬁ’1 ﬁ’?gﬁe&cfﬁ gan be ¢ pérformed by
demgnﬁl‘l’g(mmIoHic acid sequensthattostie %@ opE ONtHesd peptidess OTH: nucleic acid may be
%(?cl@ s, the pronoter may be selected to provide a
synthegigeq phsgnigadlyend Werﬁ@pstligaf@d & PRSGtand Glonsdnie| B gxpiepsion vecor.
The exXpR&siof YectbNR tReHRIRRRI @fbd\’%tt ¢ b&og) R the forl
eeﬂ%quencgg to prom)telS 1 guc?@%% senté@fgﬁkneﬂmeyﬁw
expresgiqtl/ ior the clevinean; egll. ofopemrmdgnetlm veons” exband rimmetls includes these
expreslgl*rcég le\/%!ftglgﬁcchct%Q gl?aglb[r{'@ b?iuneiéig%)r gneg{hﬁtlg? éll? l?dseg iaaeno—assomated virus
Mizuse Mien ak (L98Y Hpndil Cemtes Re189, FEB0RTINGX @bctbli €Mk AdR ot al. (1993)

For, examml. e, . th ucl ei ¢ .aci odln t he of
Metholg EngS G 0» T810060 P ey CofBragn M 1t fk chogbiim Gene Ther 5,
2261-1268), Bheldiftdstre8 BE QHIAGrAindbrgBdted MR refeﬂr@n%zﬂl tHeft cBBFRes.

enbodlnents the expression vectors are

elfffHeer Béher yehigles der papsidp dipkivade ncdidet mrqﬁsles &n¢tors encoding the
desire«? g%iﬁﬂte i cATPYe 2 sIt pe§?§ 88 i Oﬁ%ﬁ%h\%ﬁlc%&? {lpﬁga?e ﬁxtdtﬁg hgs? r?rgamsm

expressi ng t resent” 1 hven
to whigh st desired s pdminéssertthapepriveesithomt tsfgmﬁuantnﬂétr@aﬁtaf bffiec®s on the

of, such _as Lactobacill us, species and Bacillu
health 3 8 DG Beaniii o £O5 PGl (B SFRESI GhVLED e chirapsterted into an
organisrAUiict 13 ddP phihbgdics to\NPe h@stl&,@alfi’s%g to WRichas %Sdesﬁwto’\ﬁhmlmster the
5,728,571, to Bellini, respectivel (i;‘y These docunents

peptidgy In w&eemb@%p%%mefxpwe%@rpmcmr@ao ey b desiredeptide in a bacterial
or funkd1StganfBH Whith 'd88s not have significant detrimental effects on the health of the 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
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It will be appreciated that any expression vector
which facilitates the expression of a peptide of the
w@e@senmois nventi on i n an organi smwhich i s notPCT/US2006/028135
detrimental to the health of the host organismto
whi ch the peptide is to be adm nistered may be used.
[0064] In sone enbodi nents, the expression vectors
whi ch are engi neered to encode the peptides of the
' t] . b r | on i r .
on org B8 Bh 4 AL ARTLAKDR, BT R B Bff ShBoMEHE o Supresion
vector prodecesi the desired poptidd irs penicebe tbahallysfoned lin tied aaainedialgut or a
. .the ma lian gut, suych as Saccharonyces. cerevisi.ae; _,
microbg,foferglef Py themommalipy AP £BE- DU 4hq MicGpRielFPEiFs in which the
desired@RbtidY caft bk ReprasseB thclide, B drel ot UHRE 10D LhéBBdcimAT §;%bies, such as L.
e

, orns of diarrhea. Yeast expression vectors can be .
acidopiyigsd Lt farlovasHst k-1 aaseiv &l yrienapseds swbnenist, dg assseph dt éolmsonii, L.
paraca?é'z‘,dL. Pl A6S L. AuferDifY pﬁ%@%zﬁ%g%’ch&& lf)?ﬁi%b%ct\éﬁiun dspecies, such as B.

transmtted to progeny cells during mtosis an
adolesaentinSh. saramdiusa. bifidpr He leodi By igfoyise R dattix By leigymalor others;

eptide or tides that direct. high.levels.of s :
Bnero Rl sl P ARk SRrralie AR iy @B sty or Baciths
cereus;y Bsvhbristeg tcoli; IPRogbmiBaictériumG dadéeeichiOor BaczBdnonBoes tdevisiae or

Jang eé 2h,“mhich i s hereby expressly incorporated by

Sacchayqumeps "W its entirety. [0065] The expression
rs [ : S0 :
AP 6050000, \AERED G Sk, AUSATERED) B Henion
chemicaljt symileagized ozppedissd bhieotipe pnéadesintinding divt net hiniigdde the reverse

J ' he art. These techniques include traditional
eanser FER B A RPB iy HRRREmu A B it d bt 8080 vestors
for genmitansfticiato thbkdesigh drfemisamebyorhethbdsdfaghétic ainRefienamiliar to those

..,hact eri cells, electroporatjon or lithiumacetate
of skilliip esarh g FARReSEIoB veiandgy, be BNAokesinss & RN yigatgrs:q£or example,
the expFR6i6R Vet BREESbdsBd bR BlabhRANE KRk NBhbi l&heRACTRY dxpkession vectors
species recalcitrant to these procedures. In sone _
can bee prsers nwhich | repheate xegirashioprosemaliyoros wackors whielugegrate into the
chromds@h@ ! actic acid bacteria known to be recalcitrant to
transformation using the nmethod di scl osed by Leer et
$§0062] WO Bis/e3p2849n vedies domptisesugremoter wherablyilmked to a nucleic acid

.incorpqgrated herein by reference in its entirety. The
encodifey PAFRE 86 T AR RLELoTY- BB PHOGYPnaY Bess Foguiatle promoter, such
as an iﬁu@%@%@fno@eﬁ*!&@&Qﬁﬁﬂuti%oﬁfot&ﬁﬁn ls&HB ethbB&iments, the promoter may

extrachronpsonmal DNA el enents. [0066] This genetlcally

be selesisdi iRemiosifent clesiird kyek af wepiislet prpressiones b gAdivient By desired, the
express(i:cﬂpvets{b?snrtn?g 8%12@?&2@2& Qe({lféh&s ttcb Eroﬂ‘lo'téﬁ@ %?dr']&eﬁaﬁcﬁ{]ﬁ%eﬁ%ntation and/or

vagl na, 0 achieve sust
secretidnhedt geptidest ninssome embatinems hsucleiveacid gevvidingsa espidesithg present

- .t he peptide the present invention are. ingested.in .
inventigg % oREBbIIERe S ot BFEI SR STwBREF MY FFFE The Febroton of i peptide.
For exdthible,! the s@cldicCacd egdinghe PeMEHECS thaiptesp@hl éi8®n may be operably
. rel ease theminto the lumen by secretion or by lysis
linked tgfa nugleicacid gspdingiasinal RPH: wi se present the pepti des

duese NRSbhme Chvb&Rents e RERELGGSY t€Lgineered to encod
it{nt epdeg e?lpgct upon "Phe ehg@% ésor gae%fogérjn%ﬁ{%ﬁ agete %1 gy oorea to encode
the peptid¢soditimepressnt inepiticnesayabeecxpressiem ventors whidheare adaptesitfot dupressing
the peprtrlHé: QF'the present invention in a bacterial species that makes up the normal gut flora of

mammals, such as Lactobacillus species and Bacillus subtilis Examples of such expression
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menbrane of the nasal passages, vagina or the snal
intestine. [0067] Another nethod of the treatnent is

wo b@7os®1of | i posones as a neans for deliveri nBCT/082006/028135
specific nucleic acid to the cells in the human body.
The nucleic acid (such as an expression vector
contai ning a nucleic sequence that encodes peptides
descri bed herein can be delivered in an environnent

Vecm}%e%)nrﬁé;r?og# ngeg% eeélgsrl eg%(%@ag %ﬁsgsro Efpamr?'l 728,571, to Bellini,

respe(:ti\&%)THéeméoc'ﬁhﬁhts%re Hekebyrekpra3sigl indor ﬁ&&y bﬁl@gereﬁd%% their entireties.

. f which is incorporate erein
T ASEERE o ) S 2D A il i
O LSO BS80S IRVt i
to whighthespeppide istp be Gﬂ@mlﬁ@md gapbewstidch i s i ncor porat ed

h b et

COORAT, ¢V BEFRGRnRC IR RBl I Yool ol spanecred o encode
the pemdcﬂqf(bhaapresbnh awentionayay ef @«p&rmen veddere Slhichhge Hdb@okeﬁll fBr expressing
guenc useful for the ab ﬁve nent i oned

the pfE o O HRAST InRRO b o Pastngis e BbiUgreaAs &8 mpmmalion gut

such &SR cAdOmPdes s€rePRidL] 61 Prefidsbl{, %Eﬂa@&ﬂ}ceE{ @Bhl)ﬁf:ﬂn’ Whitth can colonize
t hereof. Any one of the nunerous nucleic acid

the hurpay, @ @ad lﬁH§det€ trpsb gertain Eume of sarthses & epgprpresommebtors can be

st B e gD, R RTINS, S g, s o

well toRSIBERERE) BRgtNDIYUECuRAF mBks @kd Meioks [aﬁd)ﬁﬁ]y c@ﬁpﬁ@d ¢0d@ig sequence

te t t a e effects - 001 and,

or o SRR Sl LB B OBk B o scinon. An
examplx I’mﬁls&th ¥ GesstivetioN G S0EEIn WBSPaeNd @ 39@%%5 V& iahg et al., which is

anti-fatigue effects of CV5-001 and CVB- 0
hereb%?’mi%?é Vi IOrRRARiSH PN geterenes injifsgatirelt ycogen, ser um ur ea

en
N P B0 54 A i s
introd@ﬁ@lomghe Trganisay innwliah dnid |1rabreh§fcﬂ@ eXpvBR)the peyidleo”ir6lesh techniques
S an m not r ansf er as Al

w8 SR S AR AR BAESCbbig Wrin, yeas
or oth@bsmrvlm th‘boughlviﬁetUSg af ehérhiealposshidtént %ﬁétbnilade'llg,uﬁectroporatlon or

nmechani | 8 gol and CV5- 008, [0071] Results:
R e e TR by (S Er A oifgent \dvances in the
transfér@iatioh bo biReraldlsPedidd lje@di'cgfrﬁﬁrio ttlli'l‘:‘:s‘e ‘P?‘J&@&lﬁ&d Vi &)‘N}]e'%%lments the

time of mce, reduce the BUN | eve I ncrease t
eXPfeqSIOFeV@Wéo@énlm@d@qed infiel ldetisr eside badieriaakoownl @t benrecdicitrant to

transf&hﬁﬁgx} gsgf? fht% ﬁl?e? 0%’ d1 l(H%% %% ﬁ%' St | f’ ?@83 %%?é&?? %@%@scé?sg()e of which

is 1ncbmsvrmied thateirC\S- @Jiereacrd NG @Qﬁrewer eTied S@rcit&l ts@qyences may be

0 ood MDA, ALT, and AS
de?‘rglea gﬁ%igq% oG gctgﬁ%gglagéﬁf@lqr may remain as extrachromosomal DNA

incor
elements.

[0066] This genetically engineered microbe containing the expression vector can then
be inoculated into the alimentary canal, vagina, trachea, etc., to achieve sustained immuno-
therapy. In some embodiments, the organisms expressing the peptides of the present invention
are ingested in an inactive form or, preferably, in live form. In the gut these microorganisms

produce said peptides, release them into the lumen by secretion or by lysis of the microorganism
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of SOD during exhaustive exercise, with statistical
significance conpared with the saline control (PO 05).

wQ 0@72)59Concl usi on: CMS- OO and CV5- 008 wer e fROMUS1006/028135
have anti-fatigue properties and nay be used in the
managenent of fatigue related disorders. 1 MATERI AL
AND METHODS: 1.1 Drug and reagents [0073] CMs-001 and
CMVB- 008 were custom synt hesi zed by Shenzhen Kangzhe

Phar eyt cal ..Co. d n j [
R R A
upon tHetHdsedsrgaism Cil bther éihodirthlSis, pkﬂﬁlikﬁ]areﬁﬁbshn&dem chekmbioat ¢he mucous

reagent kit: Shanghai on _.Laboratory,
membr %g} enasalpgssages: rdge/%‘]‘a PSR SOD reagent kits:

mmm ng Ah&ﬂé‘rhﬁ%o@&’ 18 HeBRht MO tHeOHRRObAIip&HAdmes as a means for
i1| ng, China, %0077] AST and ALT reagent kits

deliverigi the s@cimwgbmemi i the eellsi indeerhumpnijoghi. Fae Rrgeisggid Touch as an
expres%%[%?crt&t éo?llt’]a’lmg% aJrf glc & %@h neé tifat Aﬂédﬁ@% QY 8is 3moeherem can be

mce ecitic pathogen free grade
deliveresiirgém mgvub&nﬁﬁlgthmeemsomiagal aedidlaf nptakeAsraiiemymosonidl lincogpoyation as

Medi cin and ie i
st S 6358 FASE SRR 229) 3 PSR 7 5, e
dlsclos%m%cﬂ BAnaHrhtd@Yerch ﬂéﬂzlr&@h’ In it$dRi Y8 Alternatlvely, the peptide
(500ny/ kg/ da 125ng/ kg/ and_sal i ne control
itself opinlbe napsassLia thRRPOIERT AN @rve@d@yeﬁtm Pﬁpéme@w@adescrlbed in US

6,245 4%:7{ Afet dlﬁd’fos‘ﬁﬂacgf QﬁL hqg¥nczo oratld QB RS ARYR - it SfREK.  All the

e start t e test substance
scientificl pmlﬂlcsmmtané patenth éndidated awemeorpmatqdéx@renmbs wiferedagr 10

ggﬂ‘f% ,}Aﬁt er t en%anrs%iﬂ%h(g“%g%%? lée abOV e%ﬁalg% néeﬂg therapy and

method 69&&étrrﬁﬂﬂ in)tluabltsét{tﬁh@ tiRitaolie forsthese ]Alp’aﬂf;sSa&fd functional derivatives
RA- 1000. 0082] Lactic_acid automated anal yser

thereof hyygeref theynumerpis iy feiscacicdhTedeqRes Y fseBiCastseopfhese peptides
and th%??eéﬁlﬁpﬁéé%ﬁée\d%nstm Jefiate icHBodyst@hcel 11 [0083] 30 min

'ast inje |on the mce were weighed, and
| ead pieces correspondl ng to 5% of the body wei ght
were w apped to the taiEXAMPLEd m ce at about 1 cm

THE EFFECTS OF CMS-001 AND CMS-008 ON EXERCISE-INDUCED FATIGUE OF
| MICE

[0069] Objective: To investigate the anti-fatigue effects of CMS-001 and CMS-008
on BALB/c mice.

[0070] Methods: BALB/c mice exhaustive swimming model was used to observe
the anti-fatigue effects of CMS-001 and CMS-008. The exhaustive swimming time, liver
glycogen, serum urea nitrogen (BUN), and blood lactic acid level was observed after the
administration of CMS-001 and CMS-008. The serum malondialehyde (MDA), superoxide
dismutase (SOD), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) levels
were also observed to investigate the possible anti-fatigne mechanism of CMS-001 and CMS-
008.

[0071] Results: CMS-001 and CMS-008 at suitable concentrations, were found to be

able to lengthen the exhaustive swimming time of mice, reduce the BUN level, increase the liver
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away fromthe body. The mce were placed in the

swi mm ng tank, at water depth of 30 cm and tenperature
w@2002615818 The |inbs of the m ce were kept novi PQI/UR20061628135

whol e process. The tinme of swimmng until the death

was recorded. 1.5 The effect of CM5-001 and CMS-008 on

serumurea nitrogen |evel after exercise [0084] 30 mn

after the last injection, the mce were placed to swm

in the sw . mmng..tank w it ' . .
siveosi] VR ARrsa s Rl bt FEG 1P ofl, Wb gfcl ifiicance
compafd GEtHWAE alirReBn@bll (PwedsY. dt weshlsé fiundGhariOMS-8At aid GHEH-008 were

o s e S ek s Vo Sh T Py B B R e it
of so%&%&ﬁ%ﬁw cheaks With ARty eignifitafce Compefetiarith thé saline control
- an

CM5- 008 on liver glycogen |evel of mce
(P<0.0pR] [0085] 30 min after the last injection, the mce

Ki | r ¥iaho fli 5k 0eRis- thend kY Yavdvasmiti-fati
@Q@éct egs'qcv{g%‘lﬂ'g'd mibgglaﬁihe’él@fgn%%b?%% ed dry vviayh et
properfids dnd imayapearsed ittheimaip@ment dfifstigue nelated disardarsel y
wei ghed and the liver glycogen | evel was determ ned by

t he Ant hracene K _reagent kit. [0086] G ycogen
MA@E&@&@M&W N :00y of liver DUDS 0.5

1.1 NonBosRt&atien liquid vol./liver weight(g) x 100 x
' ereas: DU = absorbency of sa

. Y. c | e —
D8 SHbon EY LIV et ME 008 g rusian SHHRFSiHeR cby, ShenzbgKangzhe

1.7..T e J1.and CM5-008 on bl ood | acti
Pharm%%"'uugca}qg\?eﬁdgf%thr%ggchggﬁ% gg&lg'xer cise [3] [OOSSf %30 nin

aj00®4] t Nereh kitrogenjreapieniokit: B@ikinaofCoblterp thewdiwllgiters California, USA.
collected fromthe orbital ,sjinus. The.m . we .
Brgfica; Aaissseue 8ttt oot T ST PolED, shansha

China’bp;gy_ wei ght were wapped to the tails of the mce at

about 1 cmaway fromthe body. The mce re placed_to .
sI0Reli n i\/ﬂéAgmg mrgageélﬁlgltq: (#anllgg ll[liaﬂghegg %?@nqygﬁg frorporation,

.. Of C nd tenperature of 30l C. The linbs of the
Nanjmr%’ gggl\%ielg%ékept nmovi ng in the whol e process.

| [00BTji at AIST ahd exLT heagente kifi:s eBeijite afhcagsheas t Biagpngigeering High
ZP m.n, 20n ﬁf...bl gﬁg:was col l ected fromthe orbital
Techngjogy, COROEEUPNTREVIBEGSHwas added i nto 40nm  hypot oni ¢
1.2 buhi®dls and sonicated. Lactic acid level in the bl ood
was determ ned by the lactjc acid analy 0089] . The
alA9T8k oﬁ\/[@l%(ﬁmeg/ﬁcm@ei ?R?P’é"és@t%%ﬁ’é&?e@xé?h §£ac{e):s Weightl 18-22¢
were ?tﬁné%ggjl ﬁ&%dA@dﬂ%tﬁg oPRAiliRey MERKMHes Bhd B&6hdeS ERBréné@M@Animal Center,

ately a r exercise mnus the lactic acid | evel
PR Chied.or e exerci se. [0090] The anount of l|actic acid

el[dO%Pat i]%rg %ﬁi&? rwgreeStral%ﬁqié%al %&) atg?o%p?a§PdC19f?‘>-(§die (20pg/kg/day,

5pg/kg/day), CMS-008 (500pg/kg/day, 125ng/kg/day), and saline control. The test substance
was administered by intraperitoneal injection once per day for 30 continuous days. A week after
the start the of the test substance administration, the mice were trained to swim for 10 min, at
water temperature of 25+1°C.
1.3  Experimental equipment

[0080] Swimming tank (50cm x 50cm % 40cm).

[0081] Fully automated Biochemistry Analyser RA-1000.
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anmount of lactic acid level inmmediately after exercise

mnus the lactic acid level after rest. 1.8 The effect
WoRINBIO1 and CV5-008 on the serum SCD. MDA PGSUS20861028135

ALT levels after exhaustive exercise [0091] 30 mn

after the last injection, the mce were placed to swm

in the swinmm ng tank wi thout addition of weight at

wat er depth of 30 cm and terrperature of 251C 4 . By

iP5 ood SERAARaRER Ml 1 ROREET o1 G e "

1.4 fadt of ¢MSFhel aﬁmmsvm dnSlgé @%l_l@%htl%?@\{\/hﬂ?m ,eé“tt%ce“]
A LT.I elsd erm ne atistical netho
g@%f @ e %éferﬁm@%t@ap&hevm@ Wiske etehedyansNed pieces
corresﬁﬂﬂdlﬂg ke 59 oﬁ/ﬂlélb'éﬁﬁ QveigRe Ndrd Rrapbed R RS tfaﬁQ bf ﬂ{e -0 Wout 1 cm

008 on t he” exhaustive sw nmmng t
away gqogufgws ke migs, W@mlﬁwd@ the ﬁwm(mng)tammtngdqmmef 30 cm and
tempe@eﬂﬁ’l/e 5153‘13" 1§ 9\’Ere 01 22,4129 K3le progess The time
CM5-001°5 I8 9’ e i oI ) §V

ofswﬂnlrﬁmgllﬁtll?the a&tHWa%eﬂ@éﬁ 125 18 106. 519. 4* 57.9*

.0 * ' canpared vvlth the saline
- (SH0%1Q8 s gitrogepdevrl aftergxercise

C[@s 8 30 n%ﬁra'ﬂ@f ﬂh% G5t ﬂijéc'h@lg &he {n?éé%eré‘%fagéd E)W]ﬁl' fi?rie) swimming

groups Dosages( ngy/ kg/ day) Ur ea rogen

tank v@@ut@ﬂltm werets for2)0:nmﬁl\/8 mr dspth®f608m t&m@éraﬁb@oﬂﬁ&l °C. The
Sal i ne

e §58 4 o SRR, BEPORS) o A . T

serulimﬂalecBanHl"tﬁe BUI‘EWES &tertlizdyha fANY a%a@@%l%heiﬂls’ﬁ%mnalyser
g en level of m ce groups Dosages No. |iver
1.6 g OHsnd|G

oy (1 D08 @ R ALvel/ yeeren legey o Ich/R- 001
2[b0851156 30 nﬁgﬁﬁer the last injection, the mice were killed by cervical dislocation and
the liver was dissected, washed with saline, and blotted dry with filter paper. About 100 mg liver

was accurately weighed and the liver glycogen level was determined by the Anthracene Ketone
reagent Kkit.

[0086] Glycogen weight (mg) in every 100g of liver = DU/DS x 0.5 x
homogenization liquid vol./liver weight(g) x 100 x 0.9,

[0087] Whereas:

DU = absorbency of sample

DS = absorbency of standard

Homogenization liquid vol = 8ml
1.7 The effect of CMS-001 and CMS-008 on blood lactic acid level of mice after exercise’™

[0088] 30 min after the last injection, 20ul of blood was first collected from the

orbital sinus. The mice were then weighed, and lead pieces corresponding to 4% of the body
weight were wrapped to the tails of the mice at about 1 cm away from the body. The mice were
placed to swim in the swimming tank for 10 min, at water depth of 30 cm and temperature of
30£1°C. The limbs of the mice were kept moving in the whole process. Immediately after the

exercise and after resting for 20 min, 20ul of blood was collected from the orbital sinus again.
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CVs-001 5 10 439 271* CMS-008 500 8 1408 457+
CVB- 008 125 10 1275 726* Saline 10 271 217 *
weeowpar®ds Wit h the saline control, P<0.05 Tabl eC/U820061€28135
effect of CM5-001 and CV5-008 on blood lactic acid
| evel of mice after exercise groups Dosages No. Lactic
acid increase Lactic acid elimnation (ng/kg/day)
after exercise (nmmol /1) after rest (nmmol/1) CMS-001 20
The bloé@wﬁs 5@dedQntﬁg\(/)éL$ hglgotoﬂc B reCMa- PAkaed 13.a2tiO8kid GevdBin the blood

500 15 2.23 0.30* 3.71 O. 22*
was detmvgwei(bs thelgcticacid aplyzer. 15 3.62 0.57* Saline -

B0,y RIS 00 AR o o

amount bhlactsﬁfcldmemm%telybﬁ’lér eaerdis@lnds elwaallastuaéfcﬁcbievel before exercise.

ust ve exerci rou MDA S

@ﬁ%ﬁkg / g??m??fﬁtﬂﬁ%tl ml(lW(% f(f(m)res@vgs d@?@ §9based on the

amount Gf lﬁ&io%md“r@@el@ﬁl%ed@fel}éﬂerQi&c@e mis £ [EEMridR8e12Ber Rst.
4* 731. 5* 116 618 8* 32 95, 2* Sal ine - 9
1.8 IhgyﬁkthQGNﬁbGOkw z . erum SOD o MDA AST; ¢
L} p P<0.05 CO\lCLUSIO\l 0093] This stud

after extES o BEP - 001 and V- 008[ have]the foll ovmyng
[ﬁﬂmer t B@smm @msmq lagt, mjémuasm thetrhise sweiaplieg to iswim af the lsgimming

C\VB-, 008
tanle il Sg PR LS AT BT RS LAY 1RGPS C . By the
first tlm@Qﬁé ﬁﬁ’e%esuhf@ eth@%@@veﬁeh@sd%& 8ad B100WWRE cbeied Ve ARl ol sinus

can decrease the necessity for catabolism of

Immedupiclm E hﬁ sqrpm veasdsaigiehansithe MIdh, P HYT.cvad AdiTslevelg determined.

1.9 étgtsggl th(gcpcrease liver glycogen reserve of the
' a g rest, giving the animls increased

joag2ici t Eiﬂf@enoebet%aeﬁ @raupp 00 AnaWzedDcANASEAHgsibbadiance.
| actic acid |l evel after exercise, and i ncrease the
speed

2 RESULTS
Table 1.1 The effect of CMS-001 and CMS-008 on the exhaustive swimming time of mice

groups Dosages No. Swimming time (min) Swimming-time
(ng/kg/day) extension (%)

CMS-001 20 15 99.8+30.6* 48.0%*

CMS-001 5 18 105.7+19.8* 56.7*

CMS-008 500 15 116.5£17.7* 72.7%

CMS-008 125 18 106.5+19.4% 57.9%

Saline - 16 67.5+28.0

* 1 compared with the saline control, P<0.05

Table 1.2 The effect of CMS-001 and CMS-008 on serum urea nitrogen level after exercise

groups Dosages(ug/kg/day) No.  Urea Nitrogen (mmol/l)

CMS-001 20 17 7.3+2.1%
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of lactic acid elimnation thereafter, show ng that

CV5- 001 and CMs-008 can decrease the speed of lactic
wa@eood/opsvegiuct i on or lactic acid elimnation dup€TgsS2006/028135

exercise' -7-'. [0098] 5. Decrease the MDA | evel,

showi ng that CMS-001 and CMS-008 can decrease free

radi cal production during exercise®. [0099] 6.

Increase the SCD | evel, showi ng that CMs-001 and

@MSrilse' - 8-' 5 [0100] 7. DecrldaseSA=1.8hd AST |evel,
Ghevensg t hat €MB- 001 and CMS-1008 Gdn:poOBHt ect heart and

tiigegogeel | ul agpglamage during gxer giose 3¢0101] 8.
-001 and CM5-008 nay be uslgful 9'0‘1 he managemant of

[OleaﬂlpJ:’e@vsﬂmlth@mn@cmxfogmms are incor por at ted
herein by reference in their entireties. [0103] 1.

M zunoya W Oyaizu S, Ishihara K, et al. Protocol for
Table 'T.g.a?h'é étﬁ#t bEENVREHT R0 ¢91§ BD86h ﬁlyex‘%@&&?le'\/a oF'hice
adj ust a |

e-current swi nm ng pool osci Bi ot echnol

B )
V\IAKI@rR)r‘Wg, % %’E tc}NOThe ‘éqrﬁ&%ggl%}‘?(h}ﬁﬁooggﬁvgf:tn |gc
aci d bl ood serd&*€4fBam de nHP@gen and |iver hepatin

affected by gen-seng. Prevent Medicine literature

| nf oemto@n, 2002, 8(3) 8293- 244.+ ®@®E05] 3. WANF

Xi ao-xue, QU Juan, SONG_Yu C. Jdy on Effect of
TheahMSOYf Fatigue. chilfa Cg%?z{ ity Sanitation

Jour os-008002,5088( 3) : 31%- 3171401 98}* 4. Thomas D P
>Varshall K1 . Effects of repeated exhaustlve

exer EMSOWn mid€ar di al dlbceltMar24enbr ane structure.
I nt dygeort Mad 1988, (9): 257726037[0107] 5. JIN

Z0 N g—A-ai—Eya-tat+eh—prhretpe—ant—rethot—ot—fFuret+on
f ood colpirkd Mth tRedalin®gontiol, Pei5t y Publ i shi ng Conpany,
1995. [0108] 6. Sanitation mnistry, Evaluation
progress and test nethods of health care food.

Table Y14V 6L Eﬁf%%t)f BN/fﬁ-{)@l @%Mﬁaooﬁ"&l GHoddactic Qéﬁ%ve_ll of réuce after exercise

ster anges of intracellular

Bllll Bblllll.ll IUI |e T1oers TTE)
ggp& et al 8F am ca ic cg %I:immatlon
[0110] (uﬂgﬁ%mard C atien gReLeis i p({% st @YD o
@S- o@manges in bl ged IIBGHiOle*om dati on mkem*and

C%Gé §X| d nts after a Sé E@i% 3%;;“ nt anaer O&é:‘g‘o%ﬁr ci se.

CMS-008 500 15 2.23+0.30% 3.71 £ 0.22%
CMS-008 125 13 2.70 £ 0.15%* 3.62+0.57*%
Saline - 14 4.60=0.16 2.00 +0.44

* 1 compared with the saline group P<0.05

Table 1.5 The effect of CMS-001 and CMS-008 on the serum SOD, MDA, AST, and ALT
levels after exhaustive exercise

groups Dosages No. MDA SOD AST ALT
(ng/kg/day) (nmol/l)  (U/ml) (U/L) (U/L)
CMS-001 20 9 4.4+0.2% 400.6+45.6% 117.0£19.2*%  32.7+£3.0%
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Physi ol . 2003 Mar; 89(1):14-20. EXAMPLE 2
| MVMUNO- REGULATORY EFFECTS OF CVB- OO ON RADI OTHERAPY

WO BRZeED18 MVUNO- COVPRI SED M CE [0111] Obj ect i VBCT/T82006/028135
observe the i muno-regul atory effects of CV5-001 on
radi ot herapy i nduced i nmuno-conprom sed ani mal nodel .
[0112] Met hods: An i mruno-conprom sed m ce nodel was
first set up by Cs irradiation. CV5-001 was then

CMBe08 et hen andl yzed.l89.4ihef1 T3 ht hogl6 GHoB®3) 32.9+5.2%

saffgsults: Al ZO”U’d‘gld%ig‘%'\/Bsgg%ﬁ% fogﬁigﬂ!s@abe alples 2

O increase the rate of ocvi-epE er-ati-oh-

# ) e phtg:@gﬂce (P<0 05) 1 MATERI AL AND
M&%ﬁlﬁh %%ne;grﬁ%mr eagents [0114] CM5-001: Custom

synt hesi zed by Shenzhen Kangzhe Pharmaceutical Co.
Shenzhen, PR China.[0115] Hank's sol ution,
CONC I(DNfetaI serum and RPM -1 640: Hycl one, Logan,
Lﬂtmmi] [ Ghisﬁdtu@thwammat\/{EMS ®ilgamd (V18008 alhvebe folBtwing properties:

USA. 1.2 t
TRt b 25 St 0T N gERe BT R b v
008 calBiicaibdBe LRerdid8 caatiey Obhabmindihr om Acadeny of Mlit ar y
Medi ci nes and Sci ences experinental animal center

dA09d. 123 Deespser the BN of thamipgishowpiag that %19%?%@%%008 can
{6]
s AR PP S PR
rjaoeem z&d Iiareae diven pyoien GMBveChf (ROmmjMmialy/duriyg rest, giving the
sal.i control, and the nornal
ammalé%ﬁag?ddcaﬁgqltyrﬁ%g&&%eggt the normal control group were
poged 10 IfRfbakshe BIcdod Nadif2actBleveldifiat exdrelse, and 1me’a)se the speed
e test substance was dissolved in g ngl M%5(50Q§ h
of lactippeifl edimimationpdptes e shaning it (PdP-084Ane oy éan”Bekrease the
speed ?ﬂ%t} gﬂ?‘o&l@(@n Af Lfic Adid BthAbi@ durA8 eka%lsg[ﬂy af ter

est substance adm nistration, El eens
1198981 ceSwdesraiss sex MidAakeg: isbewing. thaunéfl\@%p% m@dv@w -008 can

to,si.ngl,e.cells,. washed, and the cell
decreaé%ﬁ%eﬁ?wgkﬁrsﬁucga JUIEERIR 0 6/m with RPM - 1640. To
ajo899 el bs 1attkaser thepba@De leveDQowirgy ltist aGMIS-F@DrianCorMB-008 can

(to final concentration of%ﬂﬁgrg/m) wer e added per
mcreaWeﬁrere ragigal finviation SHENE B¢

[0100] 7. Decrease ALT and AST level, showing that CMS-001 and CMS-008 can
protect heart and liver cellular damage during exercise.

{0101} 8. CMS-001 and CMS-008 may be useful in the management of exercise
related fatigue disorders.

REFERENCES:

[0102] The following references are incorporated herein by reference in their

entireties.

[0103) 1. Mizunoya W, Oyaizu S, Ishihara K, et al. Protocol for measuring the
endurance capacity of mice in an adjustable-current swimming pool. Biosci Biotechnol Biochem.
2002 May; 66(5):1133-6.
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wi t hout ConA were al so prepared. The cells were
i ncubat ed at37C and 5%CO2 for 68 hrs. The

wo@e@vioi®iati on of T | ynphocyte was determ ned BYT/UR®06/028135
MIT nmethod [2] The stinulation index was cal cul at ed
according to the following: Stinulate index (SI) =
mean OD val ue of ConA wells / nean OD val ue of the
basel i ne bl ank vvel ls. 2 RESULT Table 2.1 The effect of

n Iy rat diati.o :
WAy Pl SR RIS B, CER KGR gk TRTLBHIQR blood taci
acid El\zi:Sld @ﬁmZﬁfhjl&ﬂ{@él ﬁi&‘sbgékﬂanlll. 1R/éDhéatin aﬁ'édtmebycgﬁmt-sreﬂg. Prg‘&n’c Medicine
.. .08 n r - 10 3.420. 93* *conpare
L‘terawetlﬁgglaﬁ‘il%gé‘gm é@g%%'?%és CONCLUSI ON [ 0119] CMS- OO
wagodjoung twARE RPAbSub QRS il BORG W8 efc. ISUIRNACHTE& of Theanine

prol iferation in radiation i nduced i nmuno- conprom sed
of Fatigie; &hingi Gammenalits Sanitation joymali 208Ad8(3)sH6wWlAg that OVE-

P@‘nuﬂgy Qe ﬂ%ﬁ% o3 Pa’nM'ampg' f’tEthé élatgft tﬁgér'hg%dyéxhaustwe exercise on

conprised patients a
myocaREMERENCEHSr menbiad0 Jstrid¢teref Ink J SmmMmdefl@B&,r(@b%ShE@

R3S 25 LS BH5Se B b SR B i

Beijingl UnB&#sit) Publishi (p(hﬁpa{a@f m9g. clinic. Ch| nese Sani tatl on
M ni stry Drug Politjcal Situation. 1993, 7:128-1

26. éaglt@mn myindshy, Evpluations PrOigsSeansk teﬁu@ﬁtgﬂﬁs of health care
food. M#?&@Qﬁ% %ﬁc Bkaad ﬁ)@{lga[n and i mmunity function

y ra erapy. Lanzhou Medi cal Transacti on,
210009] 3( 28)We@tmﬁ>,l_ﬁ aB (BREFECSD! GrraGNBl0 pH 4o tPrBpetitive stimulation

of singf Ay O RE PR TR oL B e CPRNBT FELE T v 014

bip11dje sBi rGrehidsagr @ fRaniogBlekorod 24dchdfet Goets]. (laagssn dfood lipid
tail skin from C57BL/6 nmce were transplanted to

peroxigatjon; markerseand, antiqyddanisa pfter g ingly sprieinpeiehis $yergisse Eur J Appl

physmquomgjlgrogj@jm y@s observed. [0125] Results: CM5-014
found to be able to prolong the survival of the

Skl n allograft, with statistical significance (p<0.05)
conpared with the sal i nEXAMPLEBI2

IMMUNO-REGULATORY EFFECTS OF CMS-001 ON RADIOTHERAPY INDUCED
IMMUNO-COMPRISED MICE
[0111] Objective: © To observe the immuno-regulatory effects of CMS-001 on

radiotherapy induced immuno-compromised animal model.

[0112] Methods: An immuno-compromised mice model was first set up by cs??
irradiation, CMS-001 was then applied and the change in T lymphocyte proliferation rate was
then analyzed by the MTT method.

[0113]  Results: At 20ug/kg/day, CMS-001 was found to be able to increase the rate

of T lymphocyte proliferation, with statistical significance (P<0.05).

1 MATERIAL AND METHODS
1.1  Drug and reagents

[0114] CMS-001: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.

25.-



[0126] Concl usion: CMS-014 may be used as an
I MTuno- suppressi ng agent to control the rejection

wo e@eidms af t er organ transplantati on. 1 MATERPAL/BSH04/028135
Drugs and ot her reagents [0127] CMs5-014: Custom
synt hesi zed by Shenzhen Kangzhe Pharmaceuti cal Co.
Ltd., Shenzhen, PR China. [0128] Cycl osporine A (CsA):
Novart is Pharmaceutical Co. Ltd., Basel, Swtzerl and.

T| anj i S%Q%hsog? OH%%%%%‘%’?gﬁ%Mf %Qqcol}]ﬁ'fl[one Logan, Utah.

crmadﬁ}: al @mA drtddMTTTiSégmpd OhenRBul Cui.,rM. Houds, MikdsakiSUSA.

19 [Q131 R? i pients: Bal b/ c(H 2d) rrice, specifi c
: p%@%&&%&?%ade (SPF), 6 weeks ol d, wei ghing
1§0122p: Wialk Baly/c Mecd i ' i -
&)132%] Donors: C57BL/ Hﬂ%%?qﬁggne%esé% gt et ﬁggﬂﬁﬁ 18-22g were
Obtamﬁéufw dipadgny 2§ -Military tMedjcinsdansaScigsas engeriviensd iapimes  center, PR
ChinaChi na. 2 GROUPI NG AND TREATMENT 2.1 Grouping and test
substance adm ni stration [0133] Balb/c mce were
1.3 r Bregaation cofi atimabrmoded,  admicidiation] 4f( EMBYO0 K gdrtbauantitation of T
— !%gg% Eg/ d@é;ra 25ny/ kg/ day), Cycl osporine A
d saline control (0.5m /day). Half of

t [‘(Hl&] ce Baty/e niid fi@NdlerBahAdonBra iﬁlﬁﬁ%loﬁps b0 18¢%s- O_WQZOHg/kg/day,

/ﬁ subst.ances were di ssolved in O. sal i ne an
Sugkg/dny)a fier jlignaantrs) ang et roamplomrogiayAdl b@%ﬁ@ephélesmrmal control

groupt\ﬁ@ifg%ﬂb@s@ﬁ % 1690 rad Qish@\/\@? @yrag/’i‘nthyfof 91261?151{)2%{( { sdt8nce was

end point of rejection r af
dlssolquaﬁ&ﬁﬁ@ splines Bl]ld #ppbiad dhirapérithadatly ahcd Ibm dbg fde ldfcoBﬁlhlhrhE days after

1rradleﬁnoﬁ e d@@ﬁ% %;TQ%{&%%‘% ?é 8% éﬁ %psc? %ﬁglgnmgo%rt&% ERJn ex}%; (Le mice were

dlssectednmpm@llyhe ki spl@mﬁ gwaal diyper28diot BRBleacdliseGRasREd, and the cell
|| -thjckness tai skin of lcm2 from sex- mat ched
conceEiign ok 6 4 ip el With RINEEGH lorTe atiewelbsundiuteplateTHuI cells

and l(ﬁ)#ﬂ b gf(gé Fhg §\§§§en&§t¥° r§% gg{/ﬁgl Bk Otaglfigcg %?a%%{ ggak controls

Wlthofl’flﬂbn[AI wat also \f»@éi)afeﬂm‘h@ Qelﬁs WY Sncabdted att3'7@@ §ﬁ)<i 9‘%@@2 'fmlhrs The
the recipient mce were nonitored 'Jolf f or

prohfewtg)gl qfi ¥ g,yna?hopw@ veas| dséarained byHke MTT pesithad Thﬂ Simllulatron index
was cé@@ﬁat&@&%grdﬁ&otg %ézlfolllg\éﬁgt @H}u}aq%/?n% %ﬁa%eag g[?value of ConA wells

remai ned vi ['ysi's
/ mean OD value of the baseline blank wells.

2 RESULT

Table 2.1 The effect of CMS-001 on T lymphocyte proliferation in radiation induced immuno-
comprised mice.

Groups dosage No. SI
CMS-001 20pg/kg/day 10 1.27+0.19%*
saline control - 8 1.11£0.08
normal control - 10 3.4240.93*

*compared with saline group P<0.05
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[0136] Statistical analysis was perforned with
Kapl an- Mei er survival test. 3 RESULTS Table 3.1 Effect
W@RooChB99d4 on the MST of mce skin allograftsPCI/osme6/028135
Dosages No. MST (days) CWMs-014 500ng/ kg/ day 9 9. 80. 4*
CVB- 014 250ng/ kg/ day 10 9.80.5* CMS-014 125ng/ kg/ day 9
10. 00.5*CsA | Omg/ kg/ day 9 11.60.8* saline 0.5n/day 8
8.10.4 *: Conpared with saline control group, p<0.05 4
3 CONELSY [0137] CMS-014 was found to be able to
survival of the skin allograft, with
JOE9] st | CHIS-Gi 1gmasf fosahtoee(qbielto G mutadanthareymphbdéyte pwliferation in
. .saline.control. CVM5-014 pmay b ed as a .
radiatiqh tadied RS oM g micE o WEB P ee] Raniigpnsey shppying that CMS-
001 mdyeeaisédas fif@iuneLsgisiuldnt af Shamd-adrhtived patifatsEifsNGERitherapy.
[0138] The follow ng references are incorporated
herein by reference in their entireties. [0139] [1]
REFERBENEES: ankuo, Wang Xi ngbi ng, Huang Baojun, et al.

o, M e AT LB L

entiretiB.recting T Cells into Gaft. The Journal of

I ol ogy,. 2003 0: 1556-1565. [0140]. [2] Steven -

AR Sy e NeSetihy (Ui drediingedegish Mrpbeiln Mutcigle before clinc.
ChinesSefi&$ioh Miﬁ@frﬁ ResoBMliticaPsintion) 1993, 1761288187, Not ,

Locus- M smat ched or Xeno-, HLA d ass | Transpl antation

A2 ens?. e Zhboiensl The inflpinsifdiyphenzduguegao to blood system and

B A i LR ST

Exanpl e 4a Human Hepatitis [0141] Test peptides were
added to the cul ture mEXAMRIE 2. 2. 15 cell line. After

siREIR sl SRIIEESERVRA. B R ArndaB i hESficn

hexesi t i Obfctivd: UTo BNAstddRVhENnuhssubpessivd dfedce oMENISN4 by the

. .were determ ned and conpared with that of the control.
skin allogigftimpedel. CMS- 017 and CMB- 023 at suitabl e concentration

[0124] Methods: Pieces of tail skin from Cs;BL/6 mice were transplanted to

BALB/c mice and the mean survival time (MST) of the skin allograft was observed.

[0125] Results: CMS-014 was found to be able to prolong the survival of the skin
allograft, with statistical significance (p<0.05) compared with the saline control.

[0126] Conclusion: CMS-014 may be used as an immuno-suppressing agent to

control the rejection reaction after organ transplantation.

1 MATERIALS
1.1 Drugs and other reagents
[0127] CMS-014: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.
[0128] Cyclosporine A (CsA): Novartis Pharmaceutical Co. Ltd., Basel, Switzerland.
[0129] Saline: China OTSUKA Pharmaceutical Co. Ltd., Tianjin, PR China.
[0130] Na,S: Tianjin Beilian Chemical Co. Ltd., Tianjin, PR China.
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were found to have anti-hepatitis B virus activity in
vitro, with statistical significance conpared with the
wa@ e nd91g P<0. 05). It is concluded that these pepuUsmes028135
may be used in the managenent of hepatitis B virus
infection.1l MATERI ALS [0142] The peptides cns-017 and
cne- 023 were custom synt hesi zed (of 1-am no acids
origin) by Anerican Peptide Conpany, Inc., Sunnyval e,
ifornia, USA [0143] 2.2.2.15 cell strain,
1.2 %ct ed by human hepatitis B virus (HBV) DNA, was

siopdl]i edRbyipichts: Niilb/ofRL’) Geios,apedific pRhogenTesce@BiN(SPF), 6 weeks

old, whigpag  Fook YEuBaoMse serbrky CioBS SV af 111 i at ed
te15yij i Dﬁnéﬂﬁ* \(%SEL/BQ-Q?&%ICJ 80, .6 WOdd41d C@élkhlﬁ |1¥31€2,"2§ Military

medi um MVE from . Invitrogen, Cafls
Medlc@alpqaﬂ@ﬁﬁpgSmggA, Chipa45] Elisa kits for HBsAg and HBeAg
assays were from Shanghai Shiye Kehua Bi ot ech.
S Cis) ' i na. [0146] Fl uorescence
2 CEEB% ' THE the determ nati on of HBV- DNA
2.1 w@suping cﬂ)téstﬂd\lbggmadﬁ@mxoﬁf Zhongshan Medi cal

TR S oo e e papgriesd o BoRes AhCMBel 400ng/ke/day,
250ug!K%7ﬂa?Um5ﬁ§!kgyda§L cc;&m?@mer Atdlgfﬂg[l@ﬂdﬁ%ﬂ agd Zalhw e&hﬂ& (@5ml/day).

se were harves adjusted to 2><10
Halfoﬁ\ﬁh?ﬁ“%mr@@@ﬂi‘t andiakigvare fernale.al bow ne serum 100rrg/ n
il r n u
V\Q?"ﬁnocgﬁ %gdsuw%dffmw&% cﬁ&to urg é?mpe%gl\}mﬁet %H{rléﬂrrﬁ%%rltoneally
mjecteﬂefor Sl\édyls beﬁme:!therskmktmﬂamu&? ﬁ;llo5%3®y daflp injéBioh mutilsthe end point
¢ cg. sg{lmen The peptides were added to the final
0 rejeﬁtb%‘c 5 KR 8ot 400 ng/m with 3 parallel wells per

2.2 g@m@e set of blank control (3 wells) was aI SO
ar ed, whi ch the peptide was replaced wit

Cllgilfﬂ re ﬁsdzﬂtrthﬁf b @t Bleélaék aeBalb/sanipaasirestovsd by 180’<r NgS$ solution.
On théj ket datyh% withddUb&s HPQBM %@el)&h@ﬁy Qs gﬁ&ﬂﬁ:gd Wyt xtémovmg the skin

freshly’ prepared medi e sane conpositron as
Surglcalfyealtd'ﬂhgm aglepe offudl-thirkngss atibskivast 1onc’ Ul eck-foatched donor Cs;BL/6J
d aof cubat ion,.th

mice R oY oo b LB uSi % S ol nippgepipd wit o v

of paréffi h%aﬁz@fandi'lBSa‘égemgjpldﬁ@ﬁ@a%p;ﬁledetﬁfer@lm& Wis Ekﬂo$@d 6 days after
og 1]accol;ld| ng.to the instruction of the detect

transpﬁet@ﬂ% PUAPACR FETPIent Haice Misrpmenigtied diibelor élgeeglab*ﬂltst piethe allograft
The erfd Réﬂﬁ MR R1i6AWaYRLE S Ay RE! AL 18@6'0@ mebilﬂ)g&'ﬁ remained viable™.

verage concentration of control - Avera
23 cﬁiﬁdﬂm_@aﬂbi&m of sanple) / Average concentration of

E@?}% Stat AT G0 y31s'wa{s%%rtb e%r‘%the{( S MerRER T RS, O

3 RESULTS
Table 3.1 Effect of CMS-014 on the MST of mice skin allografts

Groups Dosages No. MST (days)
CMS-014 500pg/kg/day 9 9.8+0.4*
CMS-014 250pg/kg/day 10 9.8+0.5%
CMS-014 125ug/kg/day 9 10.0+£0.5*%
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[0148] The preparati on and i ncubation of cell

suspensi on was repeated as in test 1 above, but at the
w@e@riot®iconcent rati on of 160nmg/ M. By the endPOf/US2006/028135

i ncubati on, the supernatants were collected and the

HBV- DNA concentrations were determ nation by

fluorescence quantitative PCR, according to the

instruction of the detection kit nmanufacturer. %

i
A@sAage DNA concent rlémig(m/CbV sanpl e / Avkréb3'DNA
C?ﬂﬁq%m ration of contyal 100% St a$| sticg1L9149]

Stilgdent L.est..uas..Llse L.the.st.at.i.sti.c
Pﬁ o%a%swﬂﬁé% e @éntl%'i gtﬂ@qgl y significant. RESULTS
bitory e t" of peptides on HBsAg and
HBeAg at 400nmg/ M Pepti de Inhibition ratio to HBsSA;
4 | GONBITLISIONr ati o to HBeA CM5-01 7 68. 6% 62. 2%

Cﬁﬁ%ﬂzs S/[ 20 tsygs %péo %Og{gf Ltﬁ?pg&f)t htﬁe %eufxplv?rbl? the skin allograft,

with sﬁﬁﬁlda%@mﬂéhnb@{é@m) 3bmpfenwiththeRalitid cﬂb&tr% HBMSMNA may be used as
inhibition CV5-0 17 90. 8% A C\V5- 023, 70. 8% * g
an PP SO BT OGP heelectom AU QLR TR DROEAR
sui tabl e concentration, CV5-017 and CMS-023 were found
5 t REPERERLESt © | nhi bit the devel opnent of hepatitis B
VITUS Tn Vvitro, with statistical significance conpared
w0 B8]t heThem&tlon(gP@fe)@ces Tare singorporatedh here@VByY Oefereneg in their
erltlreCeIV[S- 023 may be used in the managenent of hepatitis B
Y8l ated viral infections. Exanpl e 4b The anti viral

efoiisst s ofy %Ohén?cu@nMug ks ihgiiag, BomgBBaocjunyi et al.[ RebGidid Nucleic
Acid SREsSEPln Sk OB, DV, by BleapEPBRACkHe Aot RS Expression
Direct THEOR hG x%(}} @&@%o%i%l df Bhstshyl ﬂo@ahvm%%a%@opl i ed

chongql ng epatitis B ani hal nodel
| [delmus €21l StevémileBorensieifiolerepsy Aeaham, tiab Cgﬁé&m’ﬁﬂegs,éregNecessary

for Recogn%on oPNﬁ‘el?cr,] %ut Not Locus-Mismatched or Xeno-, HLA Class I Transplantation
Antigens. The Journal of Immunology, 2000; 165:2341-2353.

EXAMPLE 4
THE INHIBITION EFFECT OF CMS-017 AND CMS-023 ON HEPATITIS B VIRUS IN
VITRO

Example 42 Human Hepatitis

[0141] Test peptides were added to the culture medium of 2.2.15 cell line. After
incubation, the concentrations of hepatitis B surface antigen (HBsAg), hepatitis B e antigen
(HBeAg), and hepatitis B virus DNA (HBV-DNA) in the culture medium were determined and
compared with that of the control. Peptides CMS-017 and CMS-023 at suitable concentration
were found to have anti-hepatitis B virus activity in vitro, with statistical significance compared
with the control (P<0.05). It is concluded that these peptides may be used in the management of

hepatitis B virus infection.
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DHBsAg (duck hepatitis B surface antigen) were
observed by serum dot-bl ot hybridization and ELI SA
wo empocdis el y and conpared with bl ank control . PREBEL&G028135
[0153] CMS-017 was found to be able to reduce the
serum | evel s of DHBV DNA and DHBsAg during the
treatnment period (P<0.01). Upon discontinuation of
treatment for 7 days, rebound was not observed.
1 MATERIJALS AND METHODS 1 Ani mal nodel 2 [0154] 0. 1m
DHBV DNA posi tive serum (5x1 O07_copies/m) was |, .
(0162 a11R TeRdees s8> BLBH s D23V Giogh &Y RgFizgs dof kamino
: A ARG ; h It ' nodel .
acids or%l?)‘dlg%y Sﬂgrléjdlﬁ%?tl&@célﬁ anyPInkN8u gfg, EhIfFoRM, TRIA.

after Tnoculation, bloo npl es were
fauBlect 8.3.tDaslt stenimtrapsfoeted pyiGuman hepsiitis Brdrus (HBY9 PNA, was

. of 1nfection S, confi t Jdi [
suppled Byl B0 0 THEF SRinPR ol by @ (i) ana e
Departiéit ©folhédtibes Disessek ©f0ltd Fio Hospitadnfiliatat @ Béifing Undyersity (test

2 G ouping and adm ni stration [0155] Ducks confirmed
two). with DHBV i nfection were randon y divided into the
Lﬂghh]ow' RGIICOMRS ' mb&AROIMENM GRSt froh WGIBUPE, NEYZdogen, Carlsbad,
~ Nornal saline. 1 nl per day, once per day, and applied
Califortyg, U$Ar anmuscul ar i njection. [0157] 2) CMS-017 group

1) . | :
(A7) FARRTRL K880 P S8 (5o wad it Syl o
Biotechd @pmphi)] S83nghhie PRr@atarent | asted for 4 weeks, and

servatjon continued for t.her .one week aft
PR o e rnte, diarftafite PEROI R B0 SekRfital & yBv-DNA was
from Dﬂt@w%eﬁé éﬁﬁdﬁdﬁg o€ Zh&Ig3Rdn Nu@ibd] Ui eirsityd GuaigdzBo®)PR/Chikd:,
21, 728, and 35 fromthe start of treatnent. The sera

were isolated [4] and stored at -200C until anal ysis.
2 MEZH@RSt ers to be nonitored 1) DHBV DNA serum | evel

Test 1: [Igﬂ'l%gg)ﬁ¥%ﬁ%§t F&:Bﬁg@#& gﬁ IHF%?\ gfI akxl& ?fB%%?ea@ é’a&% ﬁl&?-toxic concentration
O] actal.85 cflRot heg nsq welakvested andvedjestddto DX W irddvith MEM
conaifpe 941 85D SRR S Qe PS5kl b3 TP e e

suspendibipRhd nBbd198d 8n a 2RV dabidre4Matt WRliBSHAGIL feall, Malsineibattd at 37°C,
as internal standard. CDP-Star fluorinmetry rea

; ent was .
5%COufwdts heuradgy stiackmenton] st paides Pty edded e dhe ‘ﬁ&%g%?n%‘ﬁmon of
400@&%11:%%‘&%&&1 Wells per sample. One set of blank control (3 wells) was also prepared,

in which the peptide was replaced with culture medium. The plate was incubated at 37°C for 4

days, the culture medium was then exchanged with freshly prepared medium (of the same
composition as the original), and the plate was incubated for a further 4 days. By the end of
incubation, the supernatants of the culture were collected, and the titers of HBsAg and HBeAg
were determined by ELISA method according to the instruction of the detection kit manufacturer.
The inhibition percentages of the drugs were calculated as below:

% inhibition = (Average concentration of control — Average concentration of
sample) / Average concentration of control x 100%
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scanner was used for film scanning, and Di scovery

Series Quantity One software for quantitative anal ysis
wobowhesdns ot s. The bl ot val ue was descri bed asp¢Tokr00e028135

(volume=intensityXmm 2) . 2) DHBsAg serum | evel [0160]

DHBsAg | evel was determ ned by ELI SA nethod [5"8] ,

and the O D val ue was obtained by ELISA reader
(Bio-TEK Co.) at 490nm 4 Statistical analysis [0161]
Pai.r.ed totest wag carried out for each group using

S o =SSOl S$ES° 1. The changes of the
9e48]M 2O aRd idcabdtRR ofakll Supedsi Epdaéd [An test 1
[t [ tsgr duri gfy%%r e- and post-treat nentépe%Hgl?/% (vol une) i

above, b at the pentifereonsastrtion alekdiong/ndeBy3he\eedk df Mmeehation,Nbe sepernatants

v QR0 B 0%, EPEROR R RCTR? PSAIAR, By, qrorsne

quantitafi ORCR 2at8o1d ingltd e i0&5iARLiOH ofithd detB& D k¥ mandstneB89. 7*
. 7,4%, 7437. 0* * @ﬁﬁr ed with saline control
<OD9E]Q 5 A vsrage éha%tlg%gtwéwntqfecog@phm b%g%ol?r%a
epaegngrationoisamply) HAmsage BND. capseniation of erptiel 6 108Ad
. _post- treatnment Pre-treatment Week 1 Week 2 Wek 3
Statisticjek 4 Week 5 Normal 0.9490 688 0.7610.540 0, 8920. 762

970 5588 Z0 IR T B BB s i

statisticlyA8ifick8* * Conpared with saline control P<0.05
CONCLUSI ON [ 0164] At suitable concentration, CV5-0 17

ﬁgs found to have anti-hepatitis properties in vivo,
RESUL{®{ h statistical si gni ficance conpared with the saline

Table 4.¢ ORhibRbry(Prele S kptideyBn Hsh oY Hife AUSEA0bik/bie

management of viral infection related disorders.

REEERENCES — [[OI65] _.TE 1 Of] ref erences..are.,
inESPf rated lherej ﬂn}l‘iglt‘togfaélﬁ)?é\t@%f‘h t hei '[n(hét?ﬁl?r} [ip &y HBeA
CMS-017 68.6%* 62.2%*
CMS-023 58.4%* 53.7%*

* Compared with the blank control, P < 0.05

Table 4.2 Inhibitory effect of peptides on HBV-DNA at 160pg/ml

Peptide % HBV-DNA inhibition
CMS-017 90.8%*
CMS-023 70.8%*

* Compared with the blank control, P < 0.05.

CONCLUSION
[0150] At suitable concentration, CMS-017 and CMS-023 were found to be able to

inhibit the development of hepatitis B virus in vitro, with statistical significance compared with
the control (P<0.05). This shows that CMS-017 and CMS-023 may be used in the management

of hepatitis B related viral infections.
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[0166] 1. Chen Yaxi, @uo shuhua, Zhang D ngfeng, et

al . Foundation and application of Chonggi ng duck
whe@anitois B nodel . Chi nese Journal of Hepat ol BQYUS2006/028135

1993; 1(2):89- 91. [0167] 2. Chen Yaxi, @uo shuhua,

Chen Xuehua. Preparation and application of DHBV DNA

probe | abel ed with digoxin. Journal of Chonggi ng

Uni versity of Medical Sciences. 1994; 19(4):295-297.

Example 46 18] anBvirdlafifgctdiof CMROL i di@RGepdie BSiWMR, et al .
S ft em ¢ foundation and application of serol ogical .
l“&é hnetectiye: ri%?’%ﬂ“gﬁtﬁﬁ*iﬁﬁrﬂv"ﬁl(ﬁffm@wf (k@201 7 o8 dpck hepatitis
B virus (WHBYS in ybnese Journal of Hepatol ogy. 2001;
9(1):13-15. [0169] 4. Tang N, Huang Ailong, Quo

shuhua, et al. Purification of Duck hepatitis B
METHORSr f ace antigen and its applications. Journal of

gqi L versity .of di cal Sciepces. 2001; "
G2y AT G5l o solli R ol oAt s hepatis B
animal n®delhbiainti@musdularAnRefiRafdrI3NdH%. SRRkt vkl ¢MMHBY DNA and
response in_DHBV-1 nfected ducks. Chinese Journal of

DHBsAgy(dpcls bapatitjs Bsotface aptigyn) wige obseped[ly1spym got-ighytjdization and
ELISA rdsh@R9¢ah® Bopded ﬁhﬁ%ﬂﬁ'&orgﬂl al. |mune response of
acutely 1nf ec}?ed ucks to duck hepatitis B virus.
Chi nese Journal of M crobiology and | nmunol ogy 2000;
RESULTS( 4) : 24-29. [0172] 7. Chen Yaxi, @uo shuhua, Q
yu K ' u l.am '
A7 R g BT e e R ovb B T BNA
DHBsA gf daming chotreatme@hpeniod € P30.01 naUpaf disepeinodtiogyof t2@0dent for 7 days,
b d9§4r?ﬂ:52ﬁ9-2]dl. [0173] 8. Qu ZzZhi-qiang. The influence
rebound WS 19 JR¥ERGbuxuegao t o bl ood system and i munity
function affected by radi ot herapy. Lanzhou Medi cal
MATERINIENSRODINVETH®R O3, 3 (28). EXAMPLE 5 THE | NHI Bl TORY
] 4-16 ON NUDE M CE- TRANSPLANTED HUMAN
1 A RCI NOVA BGC- 823 XENOGRAFT 1 MATERIALS 1.1

S [0174] CVB024- 16: Custom . .
A B PR ® SRR PR ML o mis BT Ml roggoced into the
abdomind}cflvity o?*b%@l%g B1d G deling@uckdd 48 upthé Yepalitis Bhihial HoB¥2q0 days
. Amno Acid ., Tianjin, PR China. [0176] Fetal bovine
after inodgtiom plepd)samples Werre collestgd fronuttlehexternal jugular vein and success of

infection was confirmed by dot-blot hybridization with DHBV DNA probe labeled with digoxi®®.

The ducks were bred to 2 weeks old for entrance into the study.
2 Grouping and administration '

[0155] Ducks confirmed with DHBV infection were randomly divided into the

following groups:

[0156] 1) Control group (n=12): Normal saline. I ml per day, once per day, and
applied by intramuscular injection.

[0157] 2) CMS-017 group (n=12): 200pg/kg/day CMS-017 (dissolved in 1 ml
normal saline) applied by intramuscular injection, once per day.

[0158]  The treatment lasted for 4 weeks, and observation continued for another one

week after termination of treatment. 1 ml blood samples were drawn from the external jugular
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[0177] RPM -1640 cell culture nmedium d BCQO(r),
I nvitrogen, Carlsbad, California, USA. 1.2 Aninmals

wQ 0do78]159eal t hy fermal e BALB/ ¢ (nu/nu) nude m CBCT/US2006/028135
speci fic pathogen free grade (SPF), 4-5 weeks ol d:
Acadeny of MIlitary Medical Sciences, China. 1.3 Cell
lines [0179] Human gastric carcinoma cell |ine
BGC- 823: Cancer Research Departnent, China Medi cal

: ' ngi i4ou T, 2. i mal del . 4
vein on S8y a8 oL p S AN SR s, B P e sglai and
stored af 208D pintHanalysigast ri ¢ carci noma cell |ine BGC-823 at
3 f)o hase were, adjusted to the concentration of 2c

—%&ﬂ&?—éﬁr@ﬁ%ﬂm S Off¢ocul at ed subcut aneously to the back
pf nudeprpeDih mi&e mouse) . The inocul ated ani mal s
wer e random zed into groups of CMVS024- 16

018U ny/ REENDSA0prgbk gvad affyoresaentdaithal kepoctiyg talthe ddbeling kit
i Aol t£0l, (5-Fu. 20/ kgld t
provocorATcNE ol B0 Dl 5 N PRARHESIARE B st omc

nitrocellploeri thetalrpne Andi hytsidizti with ofludresentsuthsédapeste ¢ DHBV DNA

. il.ntgya itoneal injection was started on the next da
ot SR DR e BRI A MRS b2 ) oAb S-S

. ' . ay after the | as .
MuorimihHE Nas HRP o ARG B A7 HusioBhos ofuediioronappse-s2000
scanner wes gielSod@inescanmeg. antl isdow éry SerieaQeartity VB BofWeirg Kr q@hntitative

. negat.ive trol - Mea i ght of test grou /. (Mea
analysis gf ?ft?rhl"%f fﬁ%@a& Y ¢ eﬁ%ﬁ?ﬁg £ Tot9e. (ZO%P’&FFT)&?HSE)(QmeQ)-
ynal ysi pHBIAS kbrubAedeler € expressed as Mean SD. ANOVA

of the SPSS software was used for the stfgjtg' sti cal

[41601y si BHBrAgdevigbwasdeteminasihy ELlSdnmethod t'At, psd thed).Dyvalue was
btainedSyHN IS! -F%g 5.1 The inhibition
ovlatne effecIISAg?Q&C?K/é%r&- @8;5%1%- elmreiri ce-transpl anted human
4 SMatisticdl enalgsiei noma BGC- 823 xenograft G oup Dosage N

BTG e Fodgnrah oo Bila bitbs SY3364Re/ iy
8 1.591.017* 44.7* CVMS024-16 160ng/ Kg/ day 8 1.320.68*

RESULB. 0* 5-Fu 20ng/ Kg/ day 9 1.700.70* 40.8* Normal saline

0.2m /day 8 2.871.05 -
[0162] 1.” The changes of the serum DHBV DNA concentration

Table 4.3 Serum DHBV DNA titer during pre- and post-treatment

DHBV DNA (volume)

Pre-treatment Week 1 Week 2 Week 3 Week 4 Week 5
Normal
saline 2055.9+521.8 1952.5+621.5 2048.6+692.3 2031.2+722.3 1886.0+641.3 2118.5+468.1
CMS- '
017 2207.0+237.5 1991.8+378.9*  1925.0+£549.9% 1743.94555.0%* 1544.9+389.7% 1742.7+437.0%

* Compared with saline control P<0.05
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* . Conpared with normal saline group, p<0.05. 4.
CONCLUSI ON [0182] Cwvs024-16 at a dosage of

wQa 6@7640ny/ kg/ day, was found to be able to i nhPOT/USI00€028135
growt h of nude m ce-transpl anted human gastric
carci noma BGC- 823 xenograft, with statistical
significance conpared with the nornal saline group
(P<0.05). REFERENCE: [0183] The followi ng reference is

' r popat [ ref c njits entirety.

(e8RS Ay st bEBRs IV WL Q Ve
Table 48f $gom B Dbbabteaturiny b endpost-ecagudt €ssi on of

netall o proteinases in gastric carcinoma cell |ines.

World J Chinese Digestion, 2003, TT(5):544-546. EXANPLCE

FEATIOARE NV EbD 1N VS 01851 B ect Hsekfh  Weeks

gate-the effects of peptides aon the growh of

—— RSt \ ¢ - 3
Normal hepgbRCHtsS] nOMI:t@%OI n 0%2&&762[ 01&%‘%&@@% h0d0§7@b E%%%?I/ C0.87I:(:0.634

saline mi ce” were random zed i nt'o ¢roups i ne
cMs-01P- Fud nor mal control, peptides. Liver carcinoma H22
cel d.a28u40e t r@rssalant egdedsy 1o r appa rdotegrealy.avoap epki 0flagso.182+
and the test substances adm nistered al so by

i | . inj iQn once daily. The survival
* ?%néa%gf%thgﬁﬁ}%ccgn%?%oe@or ded and conpared with the
co b I's. [0187] Results: At doses of 80ng/kg/ day,
CONCILERION 1”04, "OVB- 024. 05, OVS- 024. 14, VG- 034. 16 wer &
Ppoed]d t ai baiiablee chReREAANANRR) 19UWAL VRIunET tdMHafe  anti-hepatitis
P
transplanted with H22 tunor cells, with statistica

properties ig yii¥q, sithosiatisend siaificapaercompared ayithvibe sdinercontrolr @&p.05). CMS-
US N -024. 04, CNV5-024. 05,
017 mas R s b OO 420 on R iotdBisne b o 1t o

prolong the survival of mce with transplanted |iver

REFERENGESr H22, showi ng that these peptides may be used
t he enent qf cancers. 1 MATERI ALS AND NMETHODS
Bty o5Ee 2

WiBE oSS 1289 nesvRaied | bereinchis- tteaenys, in - their
entiretieEEMS- 024. 14, and CMS-024. 16 were cust om manuf act ured by

Shenzhen Kangzhe Pharmaceutical Co. Ltd., Shenzhen, PR
[BH0a. [-ofdep Xaxy @ue fshybreouflasiel Pingfeng, r eimali Znjmdation and

applicatibh BY BRoAYGACRRE Whatitk B modd ANihdke 1SR F Hepatology. 1993; 1(2):89-
91.

[0167] 2. Chen Yaxi, Guo shuhua, Chen Xuehua. Preparation and application of
DHBYV DNA probe labeled with digoxin. Journal of Chongging University of Medical Sciences.
1994; 19(4):295-297.

[0168] 3. Tang Ni, Huang Ailong, Guo shuhua, et al. Systemic foundation and
application of serological parameters of humoral immunity to duck hepatitis B virus. Chinese
Journal of Hepatology. 2001; 9(1):13-15.

[0169] 4. Tang Ni, Huang Ailong, Guo shuhua, et al. Purification of Duck hepatitis
B surface antigen and its applications. Journal of Chongqing University of Medical Sciences.
2001; 26(1):14-16.

[0170] 5. Tang Ni, Huang Ailong, Guo shuhua, et al. A comparison of specifically
immune response in DHBV-infected ducks. Chinese Journal of Hepatology. 2001; 9(3):166-168.
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[0191] Saline was from Chi na OTSUKA Phar maceuti cal Co.

Ltd., Tianjin, China. [0192] RPM-1640 and Fet al
wbos7nessser um (FBS) were from G BCO(r), | nvitrpgens2006/028135

Carl sbad, California, USA. [0193] D Hanks' sol ution

were from Sigma Chemical Co., St. Louis, Mssouri,

USA. 1.2 Aninmals [0194] Healthy BALB/c mce (CLA

grade, 6-8 weeks, weight 18-22g) were fromthe Ani mal

@iﬁt ﬂlg?f C’%ﬂlﬁg\s 'aﬁé %‘gil&% ﬁ@@f@%gﬂo t,\i}}s resi,?onse of acutely

mfectedhﬁnl@l@dtb‘du@laﬁé‘paﬂﬂﬁ@ vitde. Cithdse $burad] df Mimebfotdgm a'ﬁd mmmunology 2000;
partment of Medical Institute of China Medical
2(4): 24ﬂ8adeny of Science, Beijing, China. 1.4 G ouping of

o > B r @éhtal study of
@2 %13 ar gugii%g\(%bggfh% g/smlgﬁlaﬁ\’eéteal Aﬂdé%géﬁl tal study o

lamivudimeiagahvst 0dok. Hepa(BORD/ikg /it agmbingticnuwitt (ﬁarrgsuklgmd;hln@ﬁ%'@umal of
] ys), saline (0.2m/day), and nornal
Hepamﬁ%&ggf\g@héygfﬂtqmmr cell inoculation). 1.5
i SBr aQiudThiafiarpe Pat iinflueacecofurbetBuxvege woldedd system and
0197] M ce inoc ed with he ci_ nonas

lmmun&@t\%‘r*’é fecist Py FHahSamh BT L e B A A

the cell concentration adjusted to 5x1 07Anl with

D- Hanks' sol ution. O.Z2pxoltpilpi$s was inocul ated

intraperitoneally to each BALB/ ¢ nobuse exce{gt for the

THEJINFIBITORY BFEECT. @F (&¥5024:b6 OV Y DIMIGESTRANSLANTED
[ 0198]

t he n&@%@ﬁﬁiﬁﬁéﬁﬁwﬁq& F{lfnocu Ta%?f%%kg gd on

1 pEPTERI®d sand sal ine were applied daily and 5-FU once
every tvvo da%/s for 60 continuous days or until the

L1 n ce. 1.7 Survival tine recording [0199]

6184} | mCl\QéOﬁle% hC\ﬁ@@m%@ﬁt‘BEsﬂ&@ I Chefirter i WalgzHd PlRarmaceutical Co.
rolongation cal cul ated. Survival tine prolongation

Ltd., SiwmsghepaPR Glhétied as bel ow. [ 0200] Survival prolongation
Ve (AVEL va t r .- (Aver age
g@érvaﬁ'lﬁgﬁgﬁﬁm}{*ao U iRy, cu‘?&o T ]!Jg B Bhina.

I'ne con rol” g Aver age
$0476] valFethhyoviné s@&rhl(ﬂBSI;rqu&)nede@ﬁ?/UtaﬂmOZOl] The mice
t hat surVvi

|[Q)lﬂé’l t erﬁﬁl\\éﬁ-?@ﬁ{(\,@lscu tﬁretgH%[}lggP ﬁ?&g@{\ﬁglﬂgg&s bgﬁ bag, G3lifornia,

USA.
1.2 Animals
[0178] Healthy female BALB/c (nu/nu) nude mice, specific pathogen free grade
(SPF), 4-5 weeks old: Academy of Military Medical Sciences, China.
1.3 Cell lines
[0179] Human gastric carcinoma cell line BGC-823: Cancer Research Department,

China Medical Science Institute.

2 METHODS
2.1  Animal model preparation and determination of anti-tumor effects!

[0180] Hunan gastric carcinoma cell line BGC-823 at log phase were adjusted to the
concentration of 2x107/ml and then inoculated subcutaneously to the back of nude mice (0.1ml

per mouse). The inoculated animals were randomized into groups of CMS024-16 (160pg/kg/day,
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[ 0202] Kapl an- Mei er nmethod was used for statistical
conparison and P values equal to or Iess than 0.05 was
wo aseni1mss stati stically significant. 2 RESULTSP¢DROB)6/028135

The experinment was done in two separate tinmes, wth

results as below. Table 6.1 Effect of peptides on the

survival of mce transplanted with H22 hepat ocarci nhoma
t Survival tinme Survival time Survival G oups Dosage

N, . . e i
vt siouglhgpng SN S meray
0.2m1/d53YBarPAe gdftv B 8ok GhokBall 1iAd, (2 MPda3d. Adniifistdtionadfi test substances
control 0. 2m /day 16 18.00.3 17.42.1 - 5-Fu 20
by intrapgyitgeabingeptic was stgriedsen ‘i‘hélnﬁﬁl day aﬁgr tHpop gnplanta’mon oncg per day for
I
30 contﬁﬁ?@q{ﬁ% fé)tg g%ﬂeég%ayga‘g@f Elg lassg{ Sééﬁon Qﬁ@tu%%(r: Eﬁt@ée@ wereZcollected and
their wdigtan dgbaminetl Inhibition2ae Fe@teo craiglitred magarive coufrali-viflean weight of
HQups Dosage N . ,
test groty) (M NGER! o B RSP Ts PR Doy "ove 02 14’ B0y ko
2.2  SfatidiRallhalsB7. 68. 5* 50. 3 CMS-024. 16 80ng/ kg 16 18.01.0

29.07. 9* 57.8 Sal |
1AL 20RgrrenpTSa 5 Mt ANOYL S g ShsP oityigegys used

for the %%\s%ﬁal afidl rPexdallIeQ Bs5ivige féﬁ@ﬂ £s‘3§tatﬁf1@dl'll9 signffiball® 3
[0204 CVs- 024 024.0 CVB- 024. 14,

and CV5-024.16 were found to be abIe to proI ong the
3. RESVIUFSI of mce with transplanted |iver cancer H22,

Table %St | C g ﬁciv\ﬁn SMSE)ZE qsh eggﬁgéfe %ﬁoé"’kr&ﬁkﬁgﬁ%dsﬁﬂdﬁhe gastric

Carcmo’f“a% §2 nt of cancers. REFERENCES : [0205] The
fol |l ow ng references are |ncorporat ed herein by

rn'F oroneo

TT CTTOC ||| Lll\,ll CIILIICLICD

Group Dosage N Tumor weight (g) Inhibition rate (%)
CMS024-16  640pg/Kg/day 8 1.31£0.77* 54.4*
CMS024-16  320pg/Kg/day 8 1.5941.017* 44.7%
CMS024-16  160pg/Kg/day 8 .32:£0.68* 54.0%

5-Fu 20mg/Kg/day 9 1.70+0.70%* 40.8%*
Normal saline  0.2ml/day 8 2.87+1.05 -

* . Compared with normal saline group, p<0.05.

4, CONCLUSION
[0182] CMS024-16 at a dosage of 160-640pg/kg/day, was found to be able to inhibit

the growth of nude mice-transplanted human gastric carcinoma BGC-823 xenograft, with

statistical significance compared with the normal saline group (P<0.05).

REFERENCE:
[0183] The following reference is incorporated herein by reference in its entirety.
[0184] 1. Li XH, Zhang GY, Luo FJ, Xu MH, Li Q. The effect of Helicobacter
pylori on the expression of metallo proteinases in gastric carcinoma cell lines. World J Chinese

Digestion, 2003, 11(5):544-546.
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[0206] [1] Y Zhai and ZJ Lu. Effect of thalidom de on

tunor growth in nouse hepatoma H22 nodel. A Zheng,
wle@720038 22(12):1301-6. [0207] [2] YX Yang, ERCEOS82006(028135

He, et al. Antitunor activity of

m t oxant r onenanosphere agai nst nurine |iver tunmor H22.

Si chuan Da Xue Xue Bao Yi Xue Ban, Jan 2004;

35(1):68-70. EXAMPLE 7 EFFECTS OF CM5-030 ON

CARRAGEENI N | NDUCED FOEXABTRLE NG | N RATS [ 0208]

ey fﬁ”@éﬂﬁf@fé‘fé%@%"éﬁs HErRt GERRINOMA B2z 1N

[ nduced foot swelling anlvmo m)del vvas used to st ud
t he ant| - i nf | ammat or r.oper 03 0
18483 s Objgetiveie de%aé siigate th St/ E?‘:F/E e@f\ée O%B ngth of

hepamc;lg%g,atmzt;gngpge to suppress the foot swelling in the
treatnent group conpared to the control groups, W

[9186]i stMetliods; mLfB/Gme@wem@@p)nlzqdogtmqm%r?é P%lgie&ﬁntrol 5-Fu,
normal %oqsﬁgﬁ@d% showa, t. r]ge?tﬁ% A5t %ér@q}alnyplé{t&{‘ggl' ﬁﬁ'%erltoneal

tOf on carrageeni n i'nauce
injectiors wad thertgstrsabsta&mes"mdmlmtéeéd aldo mmapmemmmm si_alhy The

Dr d h d
survivalpynEpRG M R TBR e A haagdet P el "Sheng hon,
@'i?sﬁh' NReshi2 18] ddsas Bﬁﬁggmﬁm E/)exarretﬂm 08005, CHS-024.14,

oul's ssouri , hasone
CMS-024. knjvere faumMade@ble tmpmlpngﬁhars}mvwal PR@gitragsp ant with H22 tumor

W
st o B S el PSP e f 9
[paBsjy gg ,Cogiaéﬁbhﬁtg %Mssomafmlh g&s D24.0p D(Egmz -02N. t4 ,aandr )@MS -024.16
I VI de rando I Nto u
were foyajtnebec e o IPPelPBR A F‘fﬁ"/"&llaﬁ?éw nilegn 314 TP @gdbvsy gnoer H22,
showm%@f fiad & QR SndybeiBBefor 'ﬂ&/rﬁﬁl{agélﬁént ofitdncerfs. t he drugs

d|Iu ed to’0.5m wth saline, and were
adm ni stered intraperitoneally (Lp) daily. Two weeks
1 MAHEIR il ion, 0.15m of 1% carrageenin

L1 Eal [ ne!sol utison was appl i ed to the right foot by

’ % injection. 0.5hr later, the circunference
f(f1891 ghtCNIS0R408s ONESL9D4 .08 p:l\/fs‘,o%lzy ammh CM®624.16 were custom
swel

ing was calcuyl ated b u
manufag,uge_ddqy e%g I@Ing%mﬁhép%ar%yétlsqaféﬂﬁdtﬁ ggenznen PR China.
[0190] 5-FU (5-fluorouracil) was from Tianjin Jinyao Aminophenol Ltd., Tianjin,

China.

[0191] Saline was from China OTSUKA Pharmaceutical Co. Ltd., Tianjin, China.

[0192] RPMI-1640 and Fetal bovine serum (FBS) were from GIBCO®, Invitrogen,
Carlsbad, California, USA.

[0193] D-Hanks’ solution were from Sigma Chemical Co., St. Louis, Missouri, USA.
1.2  Animals

[0194] Healthy BALB/c mice (CLA grade, 6-8 weeks, weight 18-22g) were from the

Animal Center of Military Medical Academy of Science, Beijing, China.
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t he post-chall enge value. Inhibition index (%9 = (
foot swelling of saline control group - foot swelling
woboodnigyigr oup) / foot swelling of saline contprol/ugrooemsi3s
x 100% 1.4 Statistical analysis [0217] Statistica
anal ysis was perfornmed wi th anal ysis of One-Way
ANOVA. RESULTS Table 7.1 Anti-inflammtory action of
CVB- 030 on carrageenin induced foot swelling in rats
13  ddihiRition I ndex Pre-challenge Swelling (cm Goup
‘Dose n (99 circunference (cm O0.5hr 0.5hr CMS-030
[0 k g/ Wi cbChogtimBhep@tic Bar2ifOma 8122 *ce $trilfi ‘WefMBoM3untor Department

ot MeaiFRSRT of G s Eciabinls! Bencessans, T 0. oy ko o

1.4 (Qfoamﬁgefg}ﬁmmsmo 10** 63.0** Saline 0.5m/d 10
2.800.06 3.470. - **: conpared with the saline

[BK ol @%I@M&Abﬁ@ pire VEINGIISmERd [0 18purctr EEelHP4, CMS-
025.05, bﬂ@@fzﬁ'li o %agﬁtﬁg (k%é]% Rz(ﬁﬁé/gg/ h§9emg)§ every two

days), saline 0. Iml/éw.),l amatnerrhhegrcamt(muhmﬁtltaﬂmeddurmo@ia‘heﬁ) s of
2., -synt hesi s of
A i arcingrug M2 i HBYCsi te. Together with

[Olmr Vﬁﬁ&aﬁlbbﬂlﬁeé l!mﬁlt Hé}ﬁﬁ)%arcfnﬁﬁlaﬁ’\f&f 648%‘&%0\%16 sacrlﬁced The
prostaglandin will induce |ocal swell

ascites W@Meﬁtéd pd s eell epnertifappr adineted do b leemgnh Vit D-H@nlcwolutlon
0.2ml o%%g%%a)q&ﬁ% ‘é’lg‘ g&ﬁéneﬁ}g[ tt? e%ha%Ai@/& ﬁl’lo\ll.\lgé tggée {é \(ljcg‘ntﬁg normal

as t efore been s
controlsant i -i nfl ammat ory properties. REFERENCES : [0219] The

16 ol | owi ng r.eferences are incorporated herein by
: i&éﬁ&%ﬁuﬂ%&ﬁ@%&“ Uollentjreties. [0220] [1] Li Jinhua,

[ﬁmg Hy i@ indsatiéh @0 gesKe@tancevadbtartd EW Biet kY 08 hR&G the tumor
Orgotein on the swelling of hind pawin rats

cell moqu}?&ee edhpyeptides apd aHing wes 2prligd aily ands pHY gragravaty o days for
60 contiffRRlk QQ}LS oPThBNEE defDBPthe YAke, 22(4) - 386- 388,

1.7 Survival time recording

[0199] The time of death was recorded and survival time prolongation calculated.
Survivél time prolongation was calculated as below:

[0200] Survival prolongation (%) = (Average survival days of test group) —
(Average survival days of saline control group) / (Average survival days of saline group) x 100%.

[0201] The mice that survived for more than 60 days were considered as long-term
survivors.

1.8 Statistical method

[0202] Kaplan-Meier method was used for statistical comparison and P values equal

to or less than 0.05 was taken as statistically significant.

2 RESULTS

[0203] The experiment was done in two separate times, with results as below.
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[0221] [2] Huang Zhili, Kagoshima Masat oyo, Kagawa

Eiichiro, Anti-inflammuatory and ul cerogenic effects of
wa2¢ooNs9ds et hyl am no) propylindonmetacin HC . ABCEUS2006/028135

Phar macol ogi ca Sinica, 1997, Vol,

18(4):306- 308. EXAMPLE 8 EFFECT OF CMV5-030 ON OBESITY

[0222] bjective: To determ ne anti-obesity effect of

CMVB- 030 using over-feed rat as the ani mal nodel .

ableé 92]%& Fﬁgess te ‘%ﬁlt(% lﬂx%xge algﬁ aa g ﬁ%%éﬁgcmoma

Gadupsl0s ageDosdge150 300 “‘éVng‘ 1mf‘o
pd 4 ngge N f¥S : oncd rg,lgpgatlon (%)
CM{p824:04 anB0ueflee ki Hbed fob9-0Hk9 rreasur7é)f%*r4t4*of abdor$ 84l
CMEAY Pest | ¥wgdes f al6pads HhOEID ood | i PLB2at* t he end0gf
Salinelventeddpe0i2mdfipy [ 0824] REBUMLS: CMVS- 0B38+whs found to
B&uabl e t20ntdley ease the Imehr.ovei ght 3256, 33ad | ndeges:
Nemnalm tri gl yceri desl evel, end total seggm chol est erol
'evel Tn.rats, wth statistrear signrtieance conpared
- Copgpangd {salina el soupsBY0-Qy oup (P<0. 05). [0225]
Concl usi on: CMS-030 has anti-obesity properties, and
Table Gy \Effest efstitidas ontke sraviaglefrice winsplanted it Hi2chephiosirtiyioma
disorders MATERI ALS AND MVETHODS 1 MATERIALS 1.1 Test

‘HJ% tanceD I JueARd]tin(EVS- 0SOrvivabtimast om  Survival
heS| zZe nzhen(déys)gzhe Phar@@gsput i calPrélongation (%)
CMS-’OIM 14 Sheso FfR Chi n8.0+0.0227] Spragse*Dawl ey (3g)3
CMs-@@zmsp%@ g pa}tshogemsbipg gradeagmggh' ng 13515@,g
Salm'g% ol T riggntal éé% Cent ey, irst Mlitary
[ cal Sit 1. ent Ki 28]
N1r aql yce%é&% .MSh ?1 E&% cheinltz]5 "ot echnol og)}a:}i'3

* : Codpaogshanse BRirkpBGuBi PtRsshnol ogy Hol ding Ltd. 2
METHODS [ 0230] The prescriptions of high and nor nal
nutrition feed were prepared in conpliance with The

3 QongelsNer Pre-clinical Research of Anti-obesity
Dr —'_u——l Ssued by State Food and Drug Adm nistration, PR
@204h ( SPB8YGA. (HOCBAY-027e5, (dS004. 1 4ol CYIS]024d6 veeze faimd to be
able to %rglg“negd k{ed s&r%}vsél of rlguce w1t19 qrar}lléllglgrllttec!i qlr{fep Icgﬁcefr 01[12263 with statistical
significance compared with the saline control group, showing that these peptides may be used for

the management of cancers.

REFERENCES:

[0205] The following references are incorporated herein by reference in their

entireties.

[0206] 1 Y Zhai and ZJ Lu. Effect of thalidomide on tumor growth in mouse
hepatoma H22 model. Ai Zheng, Dec 2003; 22(12):1301-6.

[0207] 2] YX Yang, L Zhu, X He, et al. Antitumor activity of mitoxantrone-
nanosphere against murine liver tumor H22. Sichuan Da Xue Xue Bao Yi Xue Ban, Jan 2004;
35(1):68-70.
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weeks. Rats served with normal diet were used as

normal control. The obese rats were then treated with
weke70801€ 150, 300, and 600 ny/ kg/ day, once daPCmUsS2006/028135

subcut aneous) or saline for 4 weeks. Al rats were on

normal diet during test substance treatnment. The rats

were wei ghed weekly and killed at the end of the

experiment for the neasurenent of abdomi nal and

testicular fat pads, a ghts of spleen, liver,
ki dney, and thynus. Th%%&ﬁ)k}f\ﬁZd was al so drawn for
EFFEGES galsm GMS$030 (O?TCCAR' mAds'd EENEQ 3?1){110111@/ bF(?UT Swﬁgﬂm@@ RATS
at ed. as: t. pad, wei ght (g9 ody weli X
i@d’gf [dgg'é’f"md@mg?sﬁ@?@é‘?? %}eﬁsmg!%m@aﬁoax pigperéies @é@gﬁ-m-

vez09pt  (kthod D0 ey riRieAitinduddd Fool A9 tinBanthA theddi WAk ysed to study
ANALYSI S [ 0234] The data are presented as neanstandard

the antiqiaflpmmatory preppiies efCMSt@% or si ngl ef act or ANOVA was

{ed y I Lt Rbn Ha r 3 !
1000 RGBTSR a0 26008 E4R. o BEL KRR 0 o e
suppresyehd fooOjwelp@ indthe wasmeakgoumpeonstaadd totthe ednitipl groups, with statistical

.. SEANLE t. 4 RESULTS Table 8.1 Effect of CMs-030 on
S‘gmﬁ%{%‘%&j"\fﬁ@gﬂt of rats (unit: granm) Goup n 0 week 1 week

J021gk LoRBlsich: WS HR0 s hoRhr @l hal® 244t KiballP Significant anti-
252.018. 0* 277.920.2* 305. 026. 9* 332.022. 7* Sal’iné€

inflamragpryrediectqn canragesnin igdurgd foot swolligg sat apimag medel. 825, 7
408.824.5 J 60TLO Mg S // kg 3 //d a : y 12 339.027.0
365. 425. 7 355. 124. 6* 361.732. 6* 369.930. 0* 300 Mg S

1 MATERIALS AND METHODS
1.1 Drugs and reagents
[0212] CMS-030: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.
[0213] Carrageenin: Sigma Chemical Co., St. Louis, Missouri, USA.
[0214] Dexamethasone (DXM): Tianjin JinYao Co. Ltd., Tianjin, PR China.
1.2 Animals

[0215] Wistar rats, 6-8 weeks old, weighing 180-220g, Vitalriver Experiment Animal
Co. Ltd., Beijing, PR China.

1.3 Methods!"!

[0216] Wistar rats were divided randomly into DXM group (0.2mg/kg/day), saline
control group (1ml/day), and three dosages of CMS-030 groups (2,10,20ug/ml/day). All of the
drugs were diluted to 0.5ml with saline, and were administered intraperitoneally (i.p) daily. Two
weeks after drug administration, 0.15ml of 1% carrageenin saline solution was applied to the
right foot by subcutaneous injection. 0.5hr later, the circumference of right foot was measured
precisely, and foot swelling was calculated by subtracting the pre-challenge circumference from
the post-challenge value. Inhibition index (%) = (foot swelling of saline control group - foot
swelling of drug group ) / foot swelling of saline control group x 100%.

1.4 Statistical analysis

[0217] Statistical analysis was performed with analysis of One-Way ANOVA.
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In ~ kg 3 //Sda : y 12 338.022.8 369.726.1 359.623. 7*
364. 322. 6* 366.324.5* 115 -?0LMg S//k 0 g 3 //da : vy
wQ200328759026. 9 348. 923. 9* 346. 522. 7* 351. 825. 0*PCT/US2006/028135

354. 026. 3* Conpared with saline control: *p<0.05Tabl e
8.2 Effect of CM5-030 on fat pad index of rat Goup n
I ndex of body fat pad |Index of testicular fat pad
Normal control 10 4.31.2* 4.60.9* Saline control 10
Rets 50.9 CM5-030: 600ng/ kg/ day 12 4.51.1* 5.0 QJ*

2 OVS‘OI%DS‘S 300ng/ kg/ day 12 3.82.1* 4.0l.1* CMS-030:

Table 716 Gvii-infanamatorP a@icdlof €M SB080 0 Sarfagagin eduvddt fboissdellfig in rats
control: *p<0.05 Table 8.3 Effect of CV5-030 on bl ood

triglyceride (TG and total cholesterol (TCH) of HaliSition Index

Group & OUP o fG (mu/ (L) TCHPréxiplieiigy Sal i neSV%?ngm) 8 %)

101. 83 333. 324. 5 bdisumidrencofen) ol —8—36—49—+

225.755. 0* CMB-030: 600ng/ kg/ day 12 40. §7hox 0.5hr
CMS-03828. ?g/k?fd CV5-(330: 300pmas@sday 11 32904f. g 37,04+
cMs-036 >+ % ug/kg/d 10 2.76+0.03 3.1040.10%* 50.2%%
CMS-030 20ug/kg/d 10 2.74+0.04 3.12+0,05%* 43 8%*
DXM 0.2mg/kg/d 9 2.49+0.05 2.74£0,10%* 63.0%*
Saline 0.5ml/d 10 2.80+0.06 3.47+0.08 -

**; compared with the saline control group, P<0.01.

CONCLUSION

[0218] Carrageenin induced foot swelling in rats was an established animal model of

acute inflammation in vivo, and was used to evaluate the anti-inflammatory effects of drugs'®.
Carrageenin can induce over-synthesis of prostaglandin in the inflammation site. Together with
other vasoactive substances, the over-produced prostaglandin will induce local swelling. CMS-
030 was found to be able to inhibit the foot swelling induced by carrageenin in rats, with
statistical significance (P<0.01). CMS-030 has therefore been shown to have anti-inflammatory

properties.

REFERENCES:

[0219] The following references are incorporated herein by reference in their

entireties.

[0220] [1] Li Jinhua, Zhang Huiqing, Zheng Kezhi, et al. Inhibitory effects of
Orgotein on the swelling of hind paw in rats induced by carrageenin. Suzhou University Journal
of Medical Science, 2002, Vol, 22(4):386-388.

[0221] [2] Huang Zhili, Kagoshima Masatoyo, Kagawa Eiichiro, Anti-inflammatory
and ulcerogenic effects of 3-(N,N-diethylamino) propylindometacin HCI. Acta Pharmacologica
Sinica, 1997, Vol, 18(4):306-308.
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CVB- 030: 150ng/ kg/ day 12 51.519.4* 270.933. 0* Conpared
with saline control: *p<0.05 Table 8.4 Effect of
weMB70801on food intake by rats (unit: g/ day) PXDUBR2006/028135

Week one Week two Week three Week four Normal control

13.21.3* 18.36.1* 18.60.35 17.62.7 Saline control

11.72.3 15.53.0 18.210.43 18.40.59 CM5-030:

600ny/ kg/ day 13.85.4 15.91.7 18.20.69 18.50.61

CMS- 030: 300ng/ kg/ day 91.6 18.10.74

18. 40. 59 CIVSW?)SO 150mﬁﬁ£¢ﬁ‘ﬂ€3 23.1 16.11.8

18. 30. 67 17. 8CEBRBECTOP aMS-030) ON G)ME'SI'&?YCOerl 4

05Tahl e Ef f ect, of CN5-03 rgans i ndexes

@?lat SI&JSﬁb"e 5%9??%@%&1‘&(0%% Pfect 9k 3@ nsing quse-feed rat
as the abimhd]l adpdeiontrol 12 1.10.3 25.52.3 2.00.3 Nornal control

8 1.30.3 25.51.2 2.40._2* CMS- 030: 600ng/ kg/ day 12

[0228] 2 Methods ﬁm@bgslmowmasswﬂ@pncgbda&emg TatgOvith a high

nutrltlo?r %w% %or?’ék wge %O ’1%60% wWhtOthert %E‘Eé théMS]O% Pg(Flﬁ)%ygagg)uaBat dosages

ared wth sali ne“cont
of 150 mtﬂ@}lg[l@mﬂ, dﬁl\ﬁtfﬂ%ﬂe &or 4 weeokd. abh@rdﬂ@ﬁ/a@ewel‘gﬁéﬂ once per

l e to induc i ght. 1 oss .and reduc
weel, g s il B B Erea Unamert ag P b ang Jossiguaete atds au tipod lipid
at the efid gﬂthﬁx}feﬁbeﬁ gni ficance conpared with saline control
PO. 05) lirgﬁgtlte was not significantly affected

f‘hg Resulig neMSs030awasofeuad tot ieeabia fosieorsass. thehBlh08Eight, fat pad
indexes MR HEEHAS 1Byl ARSI el b 0100 e ' statistical
significirmie lcompargd méthehesatias cartm] group(p.ai)ed herein byP
I hei reties. 023 1., SFDA,
IBRSL " Fwelistont) NI s iliathrPeabopsien artimast orused in the

managefHeHO6F. dick WRiced tsitPdisolde38] 2. Bays HE. Current and
i nvestigational anti-obesity agents and obesity

t herapeutic treatnent targets. Cbes Res. 2004; 12
MATER @ng NP METHODS

1 MATERIALS

1.1 Test substance and Animal

[0226] CMS-030 was custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Lid., Shenzhen, PR China.

[0227] Sprague-Dawley (SD) rats, specific pathogen free grade, weighing 135+15g,
male: The Experimental Animal Center of First Military Medical University.
1.2 Reagent kits

[0228] Triglyceride kit: Shanghai Rongcheng Biotechnology Laboratory.

[0229]  Total serum cholesterol kit: Zhongsheng Beikong Biotechnology Holding Ltd.

2 METHODS

[0230]  The prescriptions of high and normal nutrition feed were prepared in
compliance with The Guideline for Pre-clinical Research of Anti-obesity Drug, issued by State
Food and Drug Administration, PR China (SFDA)™.
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EXAMPLE 9 EFFECTS OF CMS-030 ON DELAYED
HYPERSENSI TIVITY IN M CE [0239] (bjective: To
w0 poesisogat e the inhibitory effect of CMS-030 BPOT/US2006/028135

del ayed hypersensitivity (DTH) in mce.[0240] Methods:

2, 4-di ni trofl uorobenzene (DNFB) induced ear swelling

was used to denonstrate the i munosuppressive effects

of CMS-030. [0241] Results: At | Ong/kg/day, CMs-030

fo @ ; '

[(l%ﬁ] I %@IOEQ%B@@@@\}M i &R S%Wﬁédlwga@gﬁﬂﬁﬁgla HSftftrition diet for 6

weeks. Botsparved witht fortiak dist miereeused ras motm4lROnG4l) . Tl[ni)ﬁ‘d@? rats were then

treated v&ﬂa&%&)@e(lég%o 2‘6@%@[@”23@%{@ yg:sl\lll?e H%&ﬁ(?l{s; of Saline for 4

weeks. A@ @tseflerdionoioiRbE diefl didhbEREtAuDstANe tMatikdpS The kaforwigs weighed
and rez‘%ents [0243] CMS-030: Custom synt heS| zed by

weekly agd &ithad zqféhqvﬁaqeﬁﬁl@@hﬁor thel megsuremet 0 @H@W%bwd teggicular
i e

o S s ot (R g

analysis GIMmbd:b;bldﬁo Ltd., Ti anJ in, PR China. 1 2 Aninmal s

46 f h
354C) R T B SR i B 7 b 100
(043 c al Ind€astRiyanofasaicanea, asﬁﬁgﬁﬁw&ght (g) Boddstwsgls (g) x 1000.

[0247] BALB/c mce were random zed into groups of

saline control (0.5n/day) and CMS-030 (| O/ kg/day).

The test substance was dissolved in 0.5m saline, and
3 SEATISHIa AdL ANAJSYSIS| nt r aperi t oneal |y once per day for

208 B g B AP TR FL AT vt

factor ADETVOA ewdshappdied sin tdorphiigm. w[ﬂ’ﬂEBeanhgroims s beteaten rgroups usmg the

19
softwaremé glgﬁxfgo | Vt o |§ arltl(% ﬁg Oag%:s it nceg{% 1c?1§/n31gn1ﬁca§c.

sensitization. Four days after the initial
sensitization, 10 m of the 1% DNFB sol uti on was

4 Biied topically to the right ear to elicit del ayed
‘nypersensitivity inflammtion. The sanme vol une of

Table 8.§ diffeshef GWISHBGtonNAB wetght efplsi(weit:teamhe | eft ear as
the baseline. 24hrs later., a 6mmdianeter punch \Maq

used to collect a piece of ear tissue fromth
roF‘lé)catl on? of tﬁé”qe]éft anbWFskght edreekand t héWes sue \/\%%’eek

ad
wet uIICU aeetr-at-et ¥

Normal control 10 224.6+15.6*  252.0+18.0% 277.9+20.2*%  305.0+26.9%  332.0+22.7*

Saline control 10 342.6+23.8  386.2+26.9  386.1+24.6 410.8+25.7 408.8+24.5

CMS-030:

+ Ax25. 1424.6% J4£32.6%  369.9+30.0%
600ug/kg/day 12 339.0£27.0  365.4+25.7 355.1%24.6 361.7+£32.6
CMS-030: 12 338.0+22.8  369.7+26.1 359.6+23.7%  364.3122.6%  366.3+24.5%
300pg/kg/day
CMS-030:

+ .9+23.9%* S5422.7* 8+25.0%  354,0426.3*
150pg/ke/day 12 327.0£26.9  348.9+23.9*% 346.5+22.7 351.8+£25.0

Compared with saline control: *p<0.05
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The ear swelling was cal cul ated by subtracting the
wei ght of tissue fromthe right ear with that of the
wo edoz/oeans f rom t he sanme nouse 11 I nhibit rate ¢&4/U§1606/028135
swel ling of saline control - Ear swelling of test
group) / Ear swelling of saline control x 100% 1.4
Statistical analysis [0249] Statistical analysis was
performed with One-Way ANOVA by SPSS. 2 RESULTS Tabl e
; i1hikhtar fite CV5-030 on DH in mce
Table 8'%%?5%“&%“28'&%9 ot vl q%%‘ﬁg‘%% mg) Inhibit rate (%

Group. 5m / day 18 6. 91P. Sdex of bodp fgsapéd Widek obtebtiqudar fat pad

Nom§Eh6] 070U, P OF,3 LONCLUSTCN [ §5[, OV 030 v

to be able to I'n aye
Salindgopapkensi tivity 10es@onksg of mce toSBNEB, with

tjstical significapnce conpared with the saline
CMS%%&T@@P&‘%/%E)Q@.’ 05) 12Tht-¢*khowed t hat Cﬁ/@*@ig may be used

1oah- enme rsensitivi kated
CMS |Or9}érjm§r(1)|b?§//ﬁg?§gr depg. oiR% ICI'-\?IZNCE ; [OZS%]big‘Ee fol | owi ng

CMS-086:er56pg/kg/day i ncdRpo3.&tkd* herei n by Bét@dénce in its

—entrrety {02521ttt Werdong—RemtranSheng—
Comparedhiilli sainetomdtol: Br<édld5m nary study on i nmunonodul ati ng
actions of Actarit in mce. Journal of Beijing Mdical
Uni versity, 2000, Vol, 1(32): 1-3. EXAWPLE 10 STUDI ES

Table 8. ORFEHRACWENGS JRBRIDI M M dPRORERY ASofaF cKMEtHSIATON) Y MR
[0253] Objective: To investigate the anti-allo

grart- red}r%% I on properti esiﬁﬂ@’%@ﬁ SO ?Eicwgm%;)&%l bl e

nechanisis nf actiaon Fﬂ?'%
| Sfineccoattplpr essi ve propgerti HH.8831CM5- 03033@3s2ser ved
WiNoBmAIN®ntkol YPhocyte grolijgratj-on test angdd ged

RISEE STOLTRERRT Vi val? b DHTEET ¢ was obEavEd on

mCMS-8%0:308nglkg/daxi ac hiuscl ¥.846.Ggr af t aldh®d3%middel in

Vickps-0T0a 50k RGPl CVB 030s osuiohe L1 ansbey e - cel

@efabenyityagina keradbseovesd. [ 0255] Concl usi on: CMS- 030
was observed to have anti-allograft-rejection

properties. This nmay be nedi ated via suppression of

Table 8.4' BAXERICMED38Gh RYdd iheke B htd dunft: SELHELT ON

=)

Group Week one Week two Week three  Week four
Normal control 13.2+1.3% 18.3£6.1* 18.6+0.35 17.6+2.7
Saline control 11.7£2.3 15.5+£3.0 18.21+0.43  18.4+0.59
CMS-030: 600pg/kg/day 13.8+5.4 15.9+1.7  18.2+0.69 18.5+0.61
CMS-030: 300pg/kg/day  13.2+4.8 16.9+1.6  18.1+0.74 18.4+0.59
CMS-030: 150pg/kg/day  13.2+3.1 16.1+£1.8  18.3%0.67 17.8+0.53*

Compared with saline control: *p<0.05
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by | ynphocytes. 1 MATERI ALS AND METHODS 1.1 Aninmals
[0256] Five week ol d specific pathogen-free femal e and
worde/oBaib/ c (H 2b) and C5-7BL/ 6J (H 2d) m ce: pdhes2006/028135
Institute for Laboratory Animals of Mlitary Medi cal
Acadeny of Science (Beijing, China). Half male and
hal f female. [0257] C57BL/6 new born mce were from
sel f-breeding. 1.2 Drugs and other reagents [0258]
0; nt hesi.z henzhen Kangzhe
Table %@c@ﬁ%@?m@éréﬁﬁ’?@%ﬁﬁ% tsgn, PR China. [0259]

N\

1 L a LN
Cycrospor-trie—(CsA—1

GroupBasel , Switzerl and. Thygselindext 0 0. biver fridegl vol usqﬂeéndhdex

Salinidéttrop sol ution:12d BCQ( 40,3 | nvi trogensiLarl sbad,  2.0+0.3
California, USA. [0261] MIT, ConA: Sigma Chem cal Co.,

Nor icorﬁ%ﬁi s, Mssoygri, %O.%OZGZ] Na '5%1'1_9nj in Beibigag o«

I ne Chenicals Co., Ltd., Tianjin, Ina. [0263]

S L-2 Elis it: ystens | nneapol i
CMSWﬂni%Olé‘th‘,g’ TN a‘fks e} p'ﬁg of ani %P%z-%ﬂozm] Por2 P02
in vivo tests, the mce were random zed into groups_ of
CMSAGR: #Hhededy/ kolday) . -6 030 (2nyl3kiglddy). CsA 2.0+0.2
(10ng/ kg/ day). Normal saline (0.5m/day). [0265] The
CMSsBoutsopatkgnRie appl | edy byn.2 ntraperi bopenk injecti ang+0.2
once per day for 5 days before transplantati on and
conti hued for another 20 days after the surgery. 1.4
Cosppased Wit S@%P@@Wlb%pﬁo-'&mphocvt e proliferation in
vitro [1] [0266] Healthy Balb/c mce spleens were
di ssected aseptically and i nmersed in icecold D Hank's
CONCEUBI#N on. Spl een cells were prepared by disrupting the

N Wit ost.ed. gl | i L n 4 RPM -.,1640 . The .
WAL, AR R T DT A g o o
reduce bjvod flipid EOelgrima nittgionalyl cheverag wiktestatistivaitsighifidatice compared with
ired for ea

i PRI LTSN bl eSS0, 2D 8508 o
substaricE.y PENMSDIE nRXChd s 3N dhs hedbgenidit Bremltdtiod R8Bted obesity and
hyperlipidemia.

REFERENCES:

[0236] The following references are incorporated herein by reference in their

entireties.

[0237] 1. SFDA, PR China. The guideline for pre-clinical research of new drugs.
1993. 193-194.

[0238] 2. Bays HE. Current and investigational anti-obesity agents and obesity
therapeutic treatment targets. Obes Res. 2004; 12 (8):1197-1211.

EXAMPLE 9
EFFECTS OF CMS-030 ON DELAYED HYPERSENSITIVITY IN MICE
[0239] Objective: To investigate the inhibitory effect of CMS-030 on delayed
hypersensitivity (DTH) in mice.
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95% [0267] The spleen cells fromhealthy mce were
cultured in 96-well plates, adjusted to a
wa@encennat i on of 4x1 05 per well. CMS-030 waspemidszhos/a28135
the wells of final concentration of 40nmg/m, 8ny/m,
1.6ng/ M, and 0.32ngy/ m . The plates were incubated in
a humdified atnosphere at 37C, 5% CO2 for 68 hr in
the presence of concanavalin A (ConA) at a final
ntr RARY r
S0R0E™ Mkl 0 25 MRtk nde B8 (BRFLY e LB sl was used
to demaqrstraipe thammmmre’su@w;&va offedBV&¥ CS-088s added. The

l.iferation of C sured by .t he
R o FRisult, A ol 95 TTs-B8 o EREHE R be del Howppisss DNFE-
induced e TbWEIiAMIT Imi6&)| With FRkiklical 3nfFtaide Edip@&Hdwath the saline control
i ncubation. 20 nl of MIT was added to each wel |, and
(P<0.0bhe pl at es were further incubated for 4 hr. Then, 100
|
2624% vveI (ﬁnlc?]ﬂsomg dedr:pltso Ay aggl?‘lfnuﬂ!) ?Elglssf(or m@&ﬂ?sdantd%ay be useful
for the prapagepiehtdfemnitingy @idated dsaclkrssanpl e was neasur ed
spectrophotonetrically at 570 nmreferenced at 630 nm
) M@m&@%@%on M xed | ynphocyte reaction
8] Healthy Bal b/c mice spleen
1.1 ®RhésSanieéseny@shed Wi th ice-cold D-Hank's sol ution and
resuspended in RPM - 1640 to 8 x 106/well to formthe
r{%"ﬁbndéﬁM@&ws Cayioraeiynihesives by Spenvben Kangdn Phasnegeytical Co.
Ltd., S@z%s fe were incubated with mtonycin (25ng/m)
m nut és in RPM 1640 at 37C and in 5% C®2, then
\eed il,4-tHinRRNluotdbézean (DNEBYspeadeCo.tlad.8 x 106/ wel |

172450 AR s ARLok tiadin B Reicn KEL LBt it BR Chine.

1.2 oglihgsand | COrg sti nul ant ceI I s, and 20n CM5-030 to
final cancentrations_of 40ny 8ng/ i, /m, or .
(0245hy/ Halb/ggise epeséfis RathREE érﬁ@ (F) g@rasigp6- 8|W§%«F olgs weighing 18-
22g: Mxﬁﬁwg&iﬁal%éahény 'o% c%tPI]?é'ﬂhﬁﬁt cells, and 20m

M"- 1640 were added negative control gr oup,
1.3 mm_stl mul ant cel s and 20m RPM - 1640 were added.

TP A St SielerRadfRa () g0 EORRL M84g o smiiday) and

CMS-0p0 o(liofugkgtdapn ofhd ymhmy@ﬁ@ was deaswsdeth ysmheale] and was
colorimetric éssa 6 The effect of CM5-Q30 on the
adminigifatesh iptgppegitongalky erce ﬂoshéﬁm fahiwo; Weelss Defpts] sepHvediPn-The

g!%g[/ hegfet lﬁlc‘é’e&/@reddeﬁﬁ%& estef BANZA Mﬁﬁono!atdth@%%gn one day

6J mce. The hearts were i mmersed in D Han
before the|sensitizatiem dDNEB wisodissoived in adetonemlive atd (€d)iot fi/nah/a@lcentratlon of

l.ear ed T e hea ts tran ant.ed.subcut apeou
196 and B0 5% ap e RS kG G OR SBRl Rf Sl FERERRARY he inic
sensitiZag6d, Ploept st thEhE%aDNFB rsolutidn heardppRed idpitallpas sag eigma@ar to elicit
exp el l ed b{ slight pressure. Starting fromthe sixth
Yr

delayeca!éxpegsﬁ@%frm Iaﬂ%méﬂ@fht Thgrsameryolumees SPB@H’Y Witheyit ANFHEwey applied
to the l%lfé&ﬁthaes thé ﬁllleani‘ﬁlgs Bf‘e?raf 6 deérﬁgtgp%ﬁ%h hohs uéék?ist%r&ﬂec? a piece of

gna or 3 consecutive days owed t hat
ear tissbe fromphasunst location of the left and right ear, and the tissue was welghed accurately.

The ear swelling was calculated by subtracting the weight of tissue from the right ear with that of
the left ear from the same mouse !, Inhibit rate (%) = (Ear swelling of saline control - Ear

swelling of test group ) / Ear swelling of saline control x 100%.
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surgery was unsuccessful and the m ce were excl uded
fromthe statistics analysis. The ECG was fol | owed
walalrpizangl tine to rejection was taken as the Bewmusmn6/028135

whi ch the ECG signal disappeared. Test substances were
adm nistered intraperitoneally starting from6 days
before surgery. There were 10 mi ce per group.
Cycl osporine A was adm ni stered at 10 ng/ kg/ day,

1.4  SemMsti@Benadysid Onrg/ kg/ day or 2 ng/ kg/ day, and saline at

/ /d Stat.i sti cal € e rme
0Rhy Kt e S5 ot b ted add Qrsniay PR AN
saline-treated group. 1.7 Effect of CV5-030 on the
survival of skin allograft in vivo[4] [0270] A patch

2 BRSULS at the back of Balb/c mice was renoved by 8%

Table 9.1N&#%e i HRbitry Qﬂecitsqff (glblg -038%h I%@Yman ghound bed of
appr oxi mately was produced by renDV|ng t he skln
Sar I catty; %ju ttremr-a-prece-of—futt=thrckness—tai

skiFOWt | cm 2958 sex- tat chdd® &wsiling @B@BL;@JbIHaFe(%QaS

pbmdwntowﬁgﬂc d bed. The pyigixgal site wgss
covered and &rot ect ed with a layer of paraffin gauze,

an aléﬂe‘coverl gubdaist er Was appl PAE2.5he pl ast er—was
ved S S afterﬁLranspl tatlon and the
1‘9\%?%“ Wiot‘fbrpe< élal ly for the viability
of the all ograft. The end point of rejection was taken
3 casNenLyidess than 10% of the allograft remained
viable. Tntraperitoneal treatnent with test substances
[4250] st LMED36 way sfolwet dv es ablgetoy inhitfietlee \delaged Mypérsamsitivity
p [ oup. | 0s orln A was.adni ni st er
response n%if Q‘g(,‘e dgcg ’Dlﬁ%_ 8%‘[8 %tlS 10%@%%8?%8% c8plp§re§rgyvﬁé /té%);aluéeh aontrol
(P<0.05)s aThis shawed 1 CMB/03aYmayT Be ubdde fr R imAagenGemin tolf iy pétsensitivity
for angther 20 days after surgery. 1.8 Effect of
related "@R}Br"@s%sc&ﬁer?- | ynphocyte proliferation in vivo[5]
[0271] Spleen cells fromthe skin graft recipient mce
were isolated and re-suspended in RPM -1640 to
REFERENGE6/m . |1 0Om /wel | cells were addedintoa96 wel |

s c@%cféﬂ hER e iR LR SR R AR IR by

[0&]11 RPM - Haﬂé)ldmm@ RetldeianShesg, daid . Zhiftsing etpdr Bdehmﬁnary study on
lmmunmﬂp ul%H garfgé%nﬁjd&c!ég}%@q Iane?% oeuisllilaj p}f‘@%ﬁlglg T@%P %ﬁ %%i\fei')srity,6 ?000, Vol,

1(32):1-3.ynphocytes was nmeasured by MIT colorinetric assay.
The OD of each sanple was neasured
spectrophotonetrically at 570 nmreferenced at 630 nm
The data were expressBXAMPLRdOst i nul ati on i ndex,

st R bRa S g S8 B RPvvo

[025\3]al S Objevtived T6 [nvieSiaR] thSphtbaho giaft-rejedtionrprofeetieskif CMS-030
dth p%r | reci pl ent. m.ce were isolated and re-suspended in
and the € WERIRLAS O5EEETH T 1. St fwel | cel | wer e added

[0234p a Méth‘ﬁﬁé' STH! ﬂﬁu@ﬁpbﬁ%bﬁ%eﬁi@g o?‘bI\VISSBf)O&K/aS observed

) attachnment. | QOnl A was added t final
with the dolyawheevde pmhf@ﬁthn tgqtgqnﬁ Mixgd éyr@plpchte reactlon (MLR) in vitro. The

effect of CMS-030 on the survival of allograft was observed on mice skin and cardiac muscle

allograft animal model in vivo. The effect of CMS-030 on the transformed T-cell and spleen cell

IL-2 secretion of the allograft recipient was also observed.
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were i ncubated for another 48 hrs and the supernatant
subsequently collected after centrifugation. IL-2

wo enelossoisr cul t ure supernatants were determ neBCbysS2006/028135
ELI SA. 1.10 Statistical analysis [0273] A Kaplan Meier
| og-rank test conparison with control group was used
for allograft survival tinme analysis. Conparison of
neans with variances by 2-tailed Student t test was

ex t 2 ]§§l§§u T

[gsﬁgct 0 I%Z&%Sop@%srlﬁ%py%n\% ocyte gro }?a&rE tl}tg%ﬂo%aﬁ'rejecuon
propertiesi {Tihe MBryobpmbdiaedofa sipprpssidioof Ty ripecHid Acddtiey arld I6-2 secretion
by 1 . 3320. 062* CMS-030 8ng/m 6 0.2810. 041* CMs- 030
y lymplOegies, i "6 0.3110.027* CVB-030 0.32mg/nd 6 0. 3150. 043*

Positive control - 6 0.4210.055 Negative control - 6
1 NATERMIDOAND MEIpesed wi th saline control group,

p<0. 01 Table 10.2 Effect of CM5-030 on M xed

ocyte reaction (MR) in vitro G oup Dose of drugs

e L e

Cs7BL/6E (2 oinice: 6TIE:. MdtiiDte08 Labyaipiy Aninois obMilitafy Bledi¢sl0A @Higmy of

allne ontrol group, p<0.01Table
Science %Uggq'ﬁgméfféﬂ@%nﬁf %ﬁ the survival of heart
[0253NS pl @IUBLI/6 nvwwm@me Ii)veEQﬁ@m Qélf-Hrdd@imgNo. Mean

surV| vaI tlrre (day) CVB- 030 | Orrg/kg/d 9 12.02. 2*
8 iaggty 9 11.51.9* CsA 10nmg/kg/d 8 13.81.3*

@%8 ne @N[%'Ujod égstgmlgynﬁles1zecpg§r@ﬁ5&ﬂeﬂ‘"léaﬁgﬁ%| Pilmaceutical Co.

con rol group, p<0.
Ltd., Shenzhen, PR China.

[0259] Cyclosporine (CsA): Novartis Pharmaceutical Co. Ltd., Basel, Switzerland.

1.2

Dissolve to 0.5ml final volume for all CsA groups.
[0260] Bovine serum, RPMI-1640, Hank’s solution: GIBCO®, Invitrogen, Carlsbad,
California, USA.
[0261] MTT, ConA: Sigma Chemical Co., St. Louis, Missouri, USA.
[0262] NaS: Tianjin Beilian Fine Chemicals Co., Ltd., Tianjin, PR China.
[0263] Mouse IL-2 Elisa kit: R&D Systems Inc., Minneapolis, Minnesota, USA.
1.3 Grouping of animals
[0264] For the in vivo tests, the mice were randomized into groups of
CMS-030 (10pg/kg/day).
CMS-030 (2pg/kg/day).
CsA (10mg/kg/day).
Normal saline (0.5ml/day).
[0265] The solutions were applied by intraperitoneal injection, once per day for 5
days before transplantation and continued for another 20 days after the surgery.
14 Effect of CMS-030 on T-lymphocyte proliferation in vitro!"

[0266]  Healthy Balb/c mice spleens were dissected aseptically and immersed in ice-

cold D-Hank’s solution. Spleen cells were prepared by disrupting the spleen with frosted glass
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Table 10.4 Effect of CVM5-030 on the survival of skin

al lograft in vivo Goup Dose of drugs No. Mean
wauoziov@listi me (day) CV5-030 | Org/ kg/d 9 14. 1RCPRUS2006/028135

CVB- 030 2ng/ kg/d 10 13.41.5* CsA 10ng/ kg/d 9 15.01. 4*

Saline 0.5m/d 9 11.01.3 *: Conpared with saline

control group, p<0.01 Table 10.5 Effect of CM5-030 on

T lynphocyte proliferation in vivo G oup Dose of drugs

slides in CN@/HSgMG“'ﬁIe' %p db@%e\?asgg@g&@%sd Rﬁg@’lf% ?t glaf%glofog rpm for 10

min. ThS&atlisrweer® tlﬁrmbuht@d and3@ljstet: to quoacwttamﬁ rRqsiadd foeeach assay. Cell

viabilityﬁlgﬂwtfreixgg,%rpgnl{p sﬂe&am@eg??glt&?égbgp[zggﬁétgn %fﬂd %Icggg gr%gter than
95%. (pg/m) CM5-030 | Org/kg/d 9 599.0121. 8* CMs- 030

ég‘g// kg/d 10 577.4163.1* CsA | Ong/kg/d 9 595.2162. 8*
Il ne Bheswpleen collsy Bymgpealthigmice werapsaltegd i Oor-vell nlpes, adjusted

to a concgegﬁgtgdg{ ?fg{ﬁgﬁ % ; %1 Q%\E@U% b %ﬁ[dqiﬁzﬁg W@R?S(S%@EI concentratlon of

40pg/mlf Guglnls d.Gpe/ral| andt . 32}11@1111 st Thal plgtess ivgpné finavdatetl yin a humidified

atmosph!a réthalg §i7t’g,|%&fggn? (f%d Eﬁvé‘ n%)qgs% (t:ees c%}%!flﬁa{vpir a| ?é]onAr} at a final

concentr@lﬁcﬁi off SEﬂg?lﬁ]ll OIn tBé pdsifivergohaelydresp, nb OMS-IOQO \A}M;-E%idea &dlthe negative
er||’f€§ in vitro to determne the response o

control gt9‘|‘ﬁ3ﬁ’85 rdzondgney EMS-Q3 wag added. r%]eégghfégatlogrpé lylgplg)cytes was
measure@@?l thedr3 Ph? dﬂﬁ&gjllﬁﬁéz%l"}%ﬁ]-i 8] e&gh&&lt&%gmﬁlalbr@lmdgr (MTT)

rgan transp ant at1on - concentration of
color1me1r1c6¢1§gayﬂt tlneoemloxfgmqqrbatmm\/gﬁoe of WHIST wauztded to ¢ash aiglleandghe plates

were furﬁ] cﬁlge{tgﬂor h?' % zhl oé%ﬁggg-lél 1H11S?(§>§dolp|¥a g\}%é}ag added to

reac on, |n|cat|ng can
each well & exded mra;ombtleettlneaﬂormﬁztae prezifgate. tTherGPlofinichtsample was measured

0275 rt transpl a and skin allograft
spectrop %ﬁ@?érwéﬂt & B i TR ARG or
1.5  Effect of CMS-030 on Mixed Iymphocyte reaction (MLR) in vitro!*!
[0268] Healthy Balb/c mice spleen cells were washed with ice-cold D-Hank’s

solution and resuspended in RPMI-1640 to 8 x 10%well to form the responder cells. Spleen cells
suspension from healthy Cs;BL/6J mice were incubated with mitomycin (25pg/ml) for 45
minutes in RPMI 1640 at 37°C and in 5% CO,, then washed with RPMI-1640 and resuspended
to 8 x 10%well to form the stimulant cells. Using a 96 wells culture plate, to the test groups, add
in 100pug responder cells and 100pg stimulant cells, and 20pl CMS-030 to final concentrations of
40pg/ml, 8pg/ml, 1.6pg/ml, or 0.32pug/ml. To the positive control group, 100ul of responder
cells, 100ul stimulant cells, and 20pl RPMI-1640 were added. To the negative control group,
200l stimulant cells and 20pul RPMI-1640 were added. Six parallel wells were used for each
combination. After 5 days of incubation at 37°C and 5%CO,, the proliferation of lymphocytes
was measured by the MTT colorimetric assay.
1.6 The effect of CMS-030 on the survival of heart transplant in vivo™

[0269] The donor hearts were dissected from 24 hour old newborn Cs;BL/6J mice.

The hearts were immersed in D-Hank’s solution and the blood from the cardiac cavity was

cleared. The hearts were transplanted subcutaneously in the ear pinnae passages of healthy adult
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the study of the suppression of rejection after
transplant 1-7 1. CMS-030 at dosage of 2ng/ kg/ day and
wo 2@myisegs day was found to be able to prol ong P&EUS2006/028135
survival of the transplant, with statistica
significance, show ng that CM5-030 can suppress
rejection of the transplant by the host immune
response. Analysis of the spI een cells isol ated from

Balb/c tddBichkd. "THE A fn theRbdd ﬁﬂtth tW Laty RS9 e Starting
Re Ty HpheciR'e b

able to suppress the act |
from thpﬁséxtg day gftpromarxgplanuz_iu@l, tilye elh@ro'ﬁaﬂdwgmtm C(ECGS of ligd thansplafited heart

Wi
s B2 ABRheSL LD S0EBr 3 RDRER ) it dhrpptraon
surgeryhyassmppeesiil and ti nhibewernaoRdéEHHANBEstAistithhalBe PIRMECG was
RENCES The foll ow ng references

fottowe HyTF i (56 s e i kG B e ABish WG signal disappeared.
Test subﬁﬁddcéﬁﬁvb@sadn{lﬂgtzgeh ihttdpeFRRBall§/ ta{rﬂn ?‘89155' Idays bePbrd %Urgery There

Juan C, et al. |munosuppres
were 1¢ ﬁmp%mgw Efyelosnorioe ANuwastaohmandnatst@mgacgmayP@mmo at

10ug/ it PRI A5 ke B 5B S aliags B petformed
using K}{plam ﬁdeﬁcr lé@lfﬂnﬁ tdsd coraridbns vl daBihie-tr¥RED grouﬂ" xed

e _response and ceII medl at ed 4}/rrphol ysi s.
& g q 6, 847-848.

[0@2(7]9] [A%laté(?&fﬂéﬁ af\tﬁeadéﬁlk l) n_@b}x%lce Was ?t{;mcﬁ}ed bPI 8% Na,S solution.

Regul ati on of | ement nenbrane atta
On the mgkinday @anw&drp@;t af @pxabxumatéy deimd rwasApmdud@dtHyofmoizﬁ%Sthe skin

surglcaléﬂgncgﬁien L?ge%?]of hﬂi %h ‘%al ifxgg E(ina r%{%(l g}g E:ggq g%g glgBL/éJ

mice Wésmlacemohtmghaﬁi\touﬁm b&/d vTﬁhe hyglh/ﬁ%h’ts ok c&@%&@p@fec@&% a layer
T Cells jnto_ Gaft. The Journal

of para%lﬁparaﬁ?ﬁsj Ir?g& 33%?22%5&5@7@7&& sppiieds Tt@z‘ggqter[ was 1grraved A days after
transplaiﬂuﬁdiﬂ Qdnli 2RO rechfiel Ghicé wed€ nfdaRbRd cﬁﬂ%%r Re‘hﬁ%gtﬁco%l RE allograft.

et ar pi ds as Modul ators of unct
The en@q’lmsoﬁlf?ﬂeé’é?’édvamtﬁlwﬂLﬂSS’tnéY legs thonoldh of ¢mesllogbift nintzamed viable.

IntraperF&@g%r%?r@?ﬁwégmjﬁ]ﬁbsﬁ‘Bﬁa ng% gvair?st%ﬁe?r{qg %Xys I{CQ%W surger?if5 2Th?é§e7were 10

mice petyragp.i ﬁﬂﬂﬁ@drlh@A@W&m@ﬁuﬁlﬁeﬁh OOy Aiblig/dak), OMSE030 at 10ug/kg/day or
gyungbi ol og %?i? 169(2): 147-161. [0283] [7] Ren

2 g/t ] SRS, A 10 STEE ey ol s 45 Gomtinmensibooeagyer 20 days after

surgery. 2002, 10:5-7. EXAMPLE 11 THE EFFECT OF PEPTI DES ON

EXERCI SE—I NDUCED FATI GUE OF M CE [02841 Qbj ective: To
i 3% 9t 03 0tomel hoéya¢ prgliferaton peptides on

) . 568, BT S  FOL B ene
in RPMRi4i0-tb dk { @firel. elf(f()ﬁﬂiive@f:emaﬁéré d&ded into a 96-well plate. To the test wells,
100p1 ConA was added to the final concentration of 5pg/ml. To the control wells, 100ul RPMI-

1640 was added instead. Four parallel wells per condition. The cells were incubated for 68 hrs
at 37°C and 5%CO,. The proliferation of lymphocytes was measured by MTT colorimetric
assay. The OD of each sample was measured spectrophotometrically at 570 nm referenced at
630 nm. The data were expressed as the stimulation index, which was the OD of the test group
divided by the OD of the control group.
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[0286] Results: CM5-001.30 and CMS-001. 31 was found to

be able to lengthen the swwnmng tine of mce, wth
wat@viosidical significance conpared with the coptT/©E2006/028135

(P<0.01). [0287] Conclusion: CMSOOLl-30 and CwVSOOL- 31

has anti-fatigue properties and may be used on the

managenent of fatigue related disorders. 1 MATERI AL

AND METHODS 1.1 Drug and reagents [0288] CMs-001. 30

g %@% _? ?ﬁ@ synt hesi zed by Shenzhen
1.9 e bain 16256 Q’.WO d., Shenzhen, PR China.

[@28P] Bplechcelpofeorhitire sl(kEP@)aﬁ rdcﬂnﬁatﬂlﬂg/um peregisdibid laadi re-suspended
i ' 1. ' 0290 i ce, _
in RV R F¢ o il e L epieie SSha acigh e el esbfpeubated for

24 hrs £ aBIMhedd. 100 CHA WiE dil fddE Sherfichl 96ARAERRN of 10pug/ml. The cells
Experi nental Animal Center, PR China. 1.3 G oupings

were ingyhgtaddohanptiter P8 hesiandrbg Bpernatabiesulrbasisentir elleetad afi¢rcentrifugation.

w1l R B e O o015

1.10 @méikiical anathswal i ne control. The test substance was

' lved in 0.5 m sali nd applied

36 e Roledi Vgioh iearapl fesf BgmpBToon gt romtish gtrumagg sed for
allograft BRGvVAREmE @RhIg§ie.d Cohiphrisodl dftfeahé WiEQaViascen B 2a@Ndd Sldlent t test

On the tenth day, the mce were trained to swimfor
was usqddpy thestexperinaents.enper at ure of 251C. 30 min after the

| ast test substance adm nistration, the mce were

placed to swmin the swimmng tank (50cm x 50cnd0cn) .
2 RESUdESt h of water was 30cm and water tenperature

1 h ' f th i t [ inth
rae et PO SRS E RSB 1 1 e
t i meGronp ensi on rIRase OfESE.R) (% N¢.Mean exhausti D
svmdm_?)gotl e of t4%ﬁ%/ﬁ;r oup - MBgn exnausti Vg ;SWi iE,R0

time of "saline cont /' (Mean exhaustive sw nm ng
ti eMB{038al i ne confpghh) x 100% X .4 Statisit0.281400293]

D f ence between grpoups were anal yzed byAb\Ig)tl *
mghggﬁ)gﬁof var i ar%ngg%H Oé%2t7

RESULTS Table 11.1 The™ e
of (Mpt0Btes on t h@32Zpghalisti ve swithmi ng tine @B81560c043*
QuUPS sages No. Swmmng tine (mn) ESTE - 0
%ﬁ,ﬁlﬁ&@%ﬁg@ 20 186. Z15. 2* 88. 3* ¢ TH1Ebhss
Negative control — 6 0.109+0.003*

*: Compared with saline control group, p<0.01

Table 10.2 Effect of CMS-030 on Mixed lymphocyte reaction (MLR) in vitro

Group Dose of drugs No. oD
CMS-030 40pg/mi 6 0.192+0.019*
CMS-030 8ug/ml 6 0.285+0.004*
CMS-030 1.6pg/ml 6 0.361+0.036*

Positive control — 6 0.440+0.043
Negative control — 6 0.145+0.019

*. Compared with saline control group, p<0.01
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CVB-001. 3 1 20ng/ kg/ day 20 174.329.2* 76.0* EPO

1000u/ kg/ day, 3 tines per week 20 126.120.4* 31. 3*
w@ado7oes9®8 5m /day 20 99.01 1.2 _ *: conpared wetusine6/028135

saline group P<0.01 3 CONCLUSI ON [0294] CwvsOQL-30 and

CVBOOL- 31 were found to have anti-fatigue properties

and can be used for the managenent of fatigue related

di sorders. REFERENCE : [0295] The follow ng reference

Table 1053, TREAFRELALEAS O G e M EHENE ol A ' o1
atr—Protocot—forneasturtng—-the—-endurance—capact-t of
ni cEU8 an adj R EBPEdEY rent SNPrm ng Wﬁﬁpfvg%ﬁ@ie (day)

Bi oigcdwnol Bi ochepy, 902 May, 664 5): 1 133-1336s o+
[0297] Based on the above information, various

p 3utical fofmelk&di on can b2 made fromldHel.9*
di sgdased pepti dgg, g phar macegtical fornykatige may
i ncl ude any of t he kn phar maceutical carriers.

Exabglines of suitaldlamléhrriers id8l ude any of 9ilké4
. ndar,d .phaj.naceut| cal 1y pted carrrier Known to
.tﬁtﬁ%ggregwﬁsg ahil rﬁ!egr Plf’.p%iri@ge i nclude but are
notlimted to, physiological saline solution, water,
Table 16 AUEEQ RS CME-D30@ oM the Glulvivangf @i AloghafddhWiws or
triglyceride enul sions, and ot her types of agents,
Tl coated 1 S and,gcapsules,.lhe a r.at
car ]rgl?é\‘ﬁy may. hpﬂgqu%glrdlle‘ég’? based’ on rhpMﬁ—?Hé“"X? alig%e (é‘ay?
adGME-6830 at i on dbug/kgdphar negeut i cal conpagiitian.

[O The pharnaceutjcal foryulation can

ad%'g%d;r ed vi ﬁﬁgﬁig? venous Y nj ection, i A?ﬁﬁhﬁécm ar

i nj eCdA on, intrapegkgdneal iajection, subgspanesus

i njection, and syhcutaneous jnplantation. The peptide

rravS%lillr?o be adni Bg‘:ﬂ/tgr ed in gnv form of ordt0£l3

*: @URipRed Wikl sh Bk ShEB] Q%uﬁ),prb.O‘Txa”pl e, a tablet,

capsul e, suspension, solution, and the like, in the

usual formw thout nodification or in slow rel ease
Table 104r Bifeasof WM 31030 omil tiyrophocyrroldenatioreni ivr ot ect i on.

The peptide can also be applied in any formof topic

applaea i ON SUPBsAS disOl Nt RBNL,  Cr eamgiglatioR lifdex

peSiNeE30my al sdOkelkg/At erpreled into its dRBFC

sequgaegoand cl fk/Pt 0 an j@xpressi on sysigpis+on its
own or I n conbination with other peptide sequences, to

genefabe a resul®ngdgdepti dednol ecul e to hdk8.3fise of

t he %ﬁhé vity of b?ﬁﬂ/gepti de @s described hegg 4.
; y be Ing'- 1(}3 peL

*: Kgmipardyt withi sglite cohtrpt gbeys, ped.01

Table 10.6 Effect of CMS-030 on IL-2 levels in vivo

Group Dose of drugs No. IL-2 (pg/ml)
CMS-030 10pg/kg/d 9 599.0+121.8%
CMS-030 2ug/kg/d 10 577.4+163.1%

CsA 10mg/kg/d 9 595.2+£162.8*

Saline 0.5ml/d 9 787.4+£227.8

*: Compared with saline contro! group, p<0.01
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dose is IOng - 1O per kg, and nore preferably Ing -
I mg per kg for an injection node of adm nistration.
wolowewevis t he ef fective dose can be as | ow as POLyUREN6/028135

kg body wei ght, since one or nore of the peptides may

operate through receptors that will induce a cascade

of normal physiol ogi cal responses. Alternatively, one

or nore of the peptides can just be an initiator for a
CONCIMIOg; cascade of reaction. For an oral intake, the

anount may be Ing - 10g per day per kg body weight,

B874H pr éft dheatvingendrationof 0. B@ngﬁst tocHygfmsly CNES-B3Hyasifeugthto be able

o s R SO R L5 afB S S5 R S0, i

that CM&?O?;IE(E%QMI&‘BH tiare HfeetioN R MOt KON ih itk EMARL is aBRfperiment in
ed on nt publication WO 03/ 006492A2, whi ch

vitro to %tem&%ﬁﬁm%%f %‘jyrfl%hw@ﬁ Eedifigrony SLAoK madgeyleieiogdiina model for

the prea_lhﬁorp%PtréJ@&%n"Bé(teﬂka? URE FORI 4 gfégtahgnmt hak g0 Q@ﬁl&:ﬁfra‘uon of
nol ecul es based on the teaching disclosed in patent

1. 6ug/n;j dd I4DJ®§ml,daM\‘BmOO\MSOBBMMe abiel tonbtatisticaldy sigaibicqnolyanlebiit mixed

ot R U5t P PP 0 ST st o

uMmpmhanemn by reference in their entireties.[0302] 1.
Princi pI es of Pre-clinical Research of New Drugs,

18283 ' Shedpubttarspbmt epd skin allognft experimentsgverg amoe] npdels for
the studgmf%H@s ﬁBresB% 'o‘??ﬁ;{&ti%ﬂ afte Harggfaﬂ i, 1\@%—%?&8 ﬁgﬁusgtée ogz%kg/day

and Iougd@d}a.y \&z&%und_ a8e dlﬂafﬂo pfoﬂkﬂ@‘lt}le Burv%l Bﬁthﬁhﬁmqﬂam ewith statistical
research_in pr cI|n|C|ssuedb M nistr
Slgmﬁcwsw Sthﬁwmset[aiﬂ QMS-0Ra g (SBB PYRPIRSF 1og96tiAR Of g@nspﬁaryt the host immune

respons£ Og%iysiﬂ of dhd" %]%gce'ﬂ@usdﬂ{éc? BYmlihe silin ){% recibient rﬁﬁ@ showed that

dy "'on MIT r'eduction nethod of test
CMS- Oﬁbwaa/ahlqto Ohpress thenaciivakiog pf the dympliocyttG9a, the secretion of IL-2 by the

T lympﬁogg? 36%91 g§ stta{1§%§916%§%n§ﬁ?agpe sh%\gllrﬁg ﬁhagﬁﬁl Rré]ﬂn%aglo%t %ué‘vwal of the

allograf&@%achfb&é’d BB Suppldds0d bf ﬁhe iftfiun€ tegpanse bf the vedilsietd animal.
research in pre-clinic issued by Mnistry of Health,

PeoEIe's Republic of China. 1993, 7:141. [0308] 7.
REFE fple of new drug research in pre-clinic issued by
@zﬁ%]St r¥hof oh‘@@l hyetIBRR €are ﬁ@&?&ma’t&i Eref 'bg refélrgrﬁc% in their
0 s o

2-133. 0309 8. Principle new rug résear
entiretigsr e- cl i ni ¢ i ssued by Mnistry of Health, People's

ﬁi%’]bl ! fl]cﬁon%] kQI‘%‘a, S]’xgs% P. gmégs.luazg et al. Immunosuppressive and Anti-
Inflammatory Effects of Nicotine Administered by Patch in an Animal Model. Clinical and

Diagnostic Laborarory Immunology, May 2004, 563-568.

[0278] [2] Dubey DP, Yunis I, Yunis EJ, et al. Cellar typing: mixed lymphocyte
response and cell mediated lympholysis. American Society for Microbiology, 1986, 847-848.

[0279] [3] Vakeva A Laurila P,Meri S, et al.. Regulation of complement membrane
attack complex formation in myocardial infarction. Am J Pathol, 1993, 143:65.

[0280] [4] Ming Jiankuo, Wang Xingbing, Huang Baojun, et al. Peptide Nucleic Acid
Antisense Prolongs Skin Allograft Survival by Means of Blockade of CXCR3 Expression
Directing T Cells into Graft. The Journal of Immunology, 2003, 170:1556-65.
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[0310] 9. Yuanpei Zhang, Huai de Su. Phamal ogi cal
experinment (second edition). People's Health
weiiosivisg House. 1998, 137-138. [0311] 10. Jprer/as2006/028135

clinical pharmacol ogy(second edition). People's Health

Publ i shi ng House. 1998, 1338-1339. EXAMPLE 12 DELI VERY

OF PEPTI DES THROUGH GENETI CALLY ENG NEERED

LACTOBACI LLUSBACTERI AL SPECI ES [0312] The following is

| de lary 0 0 liver, peptides ..
e P MIRL O A P S, e et Ditary

Lipids asedylndulators lofitlmemoedBsctioe df Celie Infeqtd deth ListdrRdmbfocytogenes.

..t ahl i S synthesjze C 1 cal neans and
ChmcaltaﬁlB sl,)Gi @,&&gcg%%é’ ﬁ%%ry %fglrr}qqgt)giz.g?é)%%ﬂ:gseg%&:x pressi on
MWa282jor (i MaywhidnEiamnehd RSAH TIWes!. PludIRRBddGolerance to llografts in
ar to those skilled in the art. Tahe

. : : &
mice. I‘i‘ﬁg‘l?og’g@?r’éyg%é@?@?&%f%&bd contains a constitutive
283t e[7]fREAE ;J!maaésnbp L}gpt ?ﬁﬂ&lédtét%on%ﬂg}ﬂgegi%o%g.e 2002, 10:5-7.

cloning site for the introduction o
a specific 5 to 3 orientation as well as a

sel ectabl e marker gendXAMPIgbhters resistance to an

THOEEHIY OF EerThing O ERERCRERBYE RN AR fRior e
[Qiﬁw].o(rj Objactive:ofio dlfvel;mteﬂhp?ﬁtﬂ&?iguesﬂﬁﬁts&ﬁf pepdealon Balb/c mice.
i de uen xanpl e, of, such a vector is
958, o BB R oo R Gt o845 B el mocel
for studyifig theraativfatidgie @ffe@olpestiddy. reference in its entirety.
jefly, this patent di scusses several known pronoters
! %ﬂ? f uResultsh GMS1094 3818ad OMSr90L Pk wiae funddo hekbleas leagthen the
svimmiERGAs e SURSEYENDALIRLELS BLARRLEROn ) 818, g gon.
[T ei cCandlusiem:c cOMS0 &3P end i GESOF1-3 hdap agtd-€atigue properties and

[ ' tQ_expr . the peptide in Lactobacilli. A
may be 4 B oG SR R Rig e Rl ot s g, such as
pepti des conprising of 16 to 35 nostly hydrophobic
1 MAITERIAL IAND METHODS active in Lactobacillus lactis
described in US Patent No. 5,529,908, cited above, is
L1 %&é@@é@dﬂ%etv\een the prompter and the nucleic acid
@;gg?dir@Mts tlhge b pr nt. Lnyenti,on._such
[t hat the n%lgﬁg aggi gglfesngéc}d? 1n g‘g?crgeguss:tég}% awnlggg?l&g ebe sSh“c“'nZhe]f1
Kangzhq Rhafmagentisel Oo. Ltde Shewdhen,PRaChida.encodi ng t he pepti de of

pr [ nvention. [ 03 In addition to.the
[Q%S?ﬂ ngeEzrgt%o e gmor}f%b@ﬁ'ej%@bﬁ‘ e,ngtl\ﬁ%ﬁ OLRR e e
1.2 Aaymblkesi zed nay conprise sequences to aid in the
i gat i Qé]a@]d cloning of said DNA into the expression
[ or £ BicsnPlle, speadtic pathpgwm Eag (FRF) erdgniveigbing 18-22g:

Academ$ bf ﬁﬁlitﬁ;@%e&i@iﬁé@zﬁﬂ%@e&& %@ﬁmfe@tgpgniirrﬁl e I dt ¢lﬁb%

cloning’site of]the vector “can i ncor pora
1.3 Grewpingsrandesthodf’ DNA at the 5° and 3' ends of the

en hat the seguence can be cl ' oper
AL SRRk B AR B0 o IS el aP0BR o,
CMS-008.9 h(20psiiaédhy DRRCA(1O000/BEE4ys thrvd tificd h& WRRKS, lafi¥k@fne control. The

test substance was dissolved in 0.5 ml saline and applied intraperitoneally once per day for 30

continuous days (EPO was replaced with saline if EPO was not applied). On the tenth day, the
mice were trained to swim for 10min at water temperature of 25+1°C. 30 min after the last test

substance administration, the mice were placed to swim in the swimming tank (50cm X 50cm x

-54-



restriction enzynes, then purified. Ligation reactions
with the vector and the synthesized DNA are foll owed
whygoornasyss ormati on into a suitable strain of EPCT0K2006/028135
The transforned bacteria are plated on nedia
containing the antibiotic to which the vector confers
resi stance. A colony of transfornmed bacteria is
selected for growh cultures and plasm d preparation
40cm). PIHRCRPH EiSwatkHRaPBORE RRE waler tdipettiteB3h 2€d THMANK JFMBe mice
correct orientation is confirmed. [0314] This
were kepikmpeing i thewdztle processt Hdn swiramifzomie)dtime odthe ise uetili death was
recorde@ost cell of a Lactobacillus species, such as L.
aci dophilus. Transfornmed cells are selected for by
[o292]ue Bkhdustives elviahiabltinerertbsion’ @NEIWR)NIL) + (Mean exhaustive
. ___\vector seguence a the secreti on of {he peptide nma
swimmige, {5 pF gt IYP e MGP FXHESHY ne¥ trepiRepiine 0 ﬁé‘rnfeomtrﬁé / (Mean
exhaust®€ kwRhB R tRR G BRASctrof’Plobees present in the growth
medi um or ot her standard techni ques. A transforned
1.4 $talisiliss of bacteria is chosen and used to prepare
e-s I ' [ . .
e, ERa e gl e e AN A NBE RS B vartnce
bacteria expressing the desired peptide is grown up
? gﬁ | east a portion thereof is admnistered to the
i ary canal, vagina, trachea or other area of the
Table 1 h0SThe@f@atifpepiides oh itedexhhgstiv@ sl Birhiag &ihR Ehige t 0
replicate. If desired, the bacteriaF cul tures can be
treat Lah.avariety of ways tyg, pr . I nt 0
Groupsfor eﬁ?%%g? consunption by tﬁglho?g%aﬁﬁﬁégﬁggéﬁgﬁenggTR(A)
CMS-0Q1%) uddrehkefslay | i zati on or ot ¥ ndBhddES.2f preservi 8Y3*
cms-0di'f PALElGRmy! N additi on Lo gomblghRg,g e bact eri age o
With Carrier %gents, such as ‘sol uti ons, "sol vent s,
EPO di sperl0owkgidaly,3, tines| ey wagjent2y), erddbdidhs* and the 31.3%
Saline !lke. Tﬂﬁ%%ﬁﬁ of these agents,{ o gb%g?fﬁhsupplenents

s wel in the art. For exanple, e bacteria
*: comp@reA vt tHS Slllink @ratpkeecoqul tured m 1k products or other
foodstuffs for human consunption, such that the
or gani sm expressi ng the peptide col onizes the gut of
ganism A nunber of different nmethods for
rpo peci c 14 .bac
264" POGRADEPDPE VS0P AE LR Bnd BEbLF BEAGIRCEfes and
can be uset foe theanamagemelt of &digherdifedRéit@adrs.No. 6, 036, 952, to
Oh, which is hereby incorporated by reference in its
entirety. Upon consum ng the bacteria through one of

REFE Ehunber of routes, the engi neered organi sns can

[02dANi Z¢nd ﬁﬁlo%‘ﬁg RAGeRE E O dD& Rkl BSRM B} JeferRBGH B¢ entirety.
absorption of the peptides of this invention via the

[2%sal 11 ayeMigmoyhdV,gQyaizEXAlvPihEalle, emlPyEsol @b measuring the

R S T TR TG A T -

2002 Man@6(1118xenyd.ary nmet hod to deliver peptides of this

| nvention to a host as described above. A DNA sequence
iﬂﬁ%ﬁ enBaidonyihe ahpve ﬁ@org@fjt)lp,d\@glous pharmaceutical fornglu ation can be

made from the disclosed peptides. 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
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listed in table A above is synthesized by chem ca
nmeans and this DNA sequence is inserted into an
wez@res®ion vector via techniques of genetic PCT/US2006/028135
engi neering, all techniques being known in the art.
The expression vector selected conprises a shuttle
vector, such as pTZ18R (Pharnmaci a, Piscataway, NJ),
capabl e of being propagated in both E. Coli and B
limited %{%ﬂygibﬁ)gﬁ:ﬁﬂsé}ﬁ’i@tsaiuﬁbﬁ‘,gw?cgr %Hltlﬂsi?dngtihéju%iﬁ% 'oﬁta%'acxgaf:%.erﬂ&tures or
for Selecting colonies of fransforne acteri a. IS
triglycejide teorulsiens, endtotlien typesorfsagentst ifVlersprcoatet eablats aind @apsules. The

i Li derived fr. .
L I T O TR R o

composétivmodi ng a signal peptide active in B. subtilis that
gizggﬁt s..efficient export of expressed, heterologous =
i nEha Phrmpgrutiend éeraplation can pe adtpinisieserhyia inffavenym injection,
intramu¥&@romjdeBiofll HelafSRIndal iSR! &b & 2086tib8Y
_ Fahnes%ocku theEdis%ﬂbégE% of mh?%?w?s %ﬁaa%gbﬁgtgybmnmwous
implantpiinej Therpeptidd wag atse beradinindstenad iin extyyformBraf @fdl pdmirgstration such as,

ail b t e din eptide of thi .
o el e, N R OIHAR FEBHL 95, B i Sy ion
modificgtidresr iarsitvo reledst €6rns &f weéthcasvittouf asstdoldntirie pebtectiong THe peptide
lthe D[\IAthrOLight chnieagues_fam'liar to those with .
can alsehq 3APUPh I 49 i o RPICAPPGaLiR pRah AP SitIRRtgclEam gl etc., with or
withoutRd @4risB&ma$ edcBRhtiNIANG. pflﬁzpp??)ﬁaé 8y Aol RLinRk AR dnth Ats genetic
createa plasm d stock, the plasmd’is then be
sequenceagd fope PR EXDIESSION AP} @n Emewn o insgasrlivatios veitheother peptide
| ) ' j Cbioticin .
oS54 04 AL 0B 0, A i
describesiderat.i on from the genetically engineered B. subtilis

(R0 | 7 HostSar ol B 0 e DB k6 Po R it oA preferred
dose is f10hg 2V0AE ek RET ARNINGredSbREIP AL 1 8E pePReRECEN q@gﬁo@' Sode of

fe
_.or Western blotting. [0317] A culture of "geneti
adminisgaigom ddewerebdbe efiféctive dosgreane aploangs kg dee g body peighi, since one

of . I pnistered to the alinentary,canal
o mordBEDRe L U AR AL NG s f ro
physiol«v[;g)gln_at t\/espesaig a%ltgi_?ila%vEeg, %r_llabf ﬁlotdgzﬁNﬁégl)_ F%ﬁ?ﬁicagﬁé&@?‘é Eiﬂ[;)ﬂiator for a
whole C%&@%@SW@ES FopssTeLpks e pORuE maphe Ing|- | 188irglayPer ke body
weight, PARY bR&Gatd Oﬁ'ﬂt%t-h%?\?gg ér%g%o@?tv&@%ttaf?d dedy Ms{g epéefembly Ipg -

peptides of this i thton to a"host as descri
10mg p ye. A DNA sequence that encodes one of the peptides

hated (0 tahle above, is, synt hesi zed by chemi cal
10B01C " s Rt it BV PGS Sl P B Porformed based
on meth@dpkessd inthe @t aid Msdbised bR ipakeSp®lic@RMEWIOC03/006492A2, which is
) engi neering, .all techniques being known in the art.
incorporpfed By isFeaeice i 165 <atiEsty bepilct Bie RephfS M@ alo be apniygated to other
enhancef B AN UAsHEES thePleAihiid 8 PLASH \Rfent E&ﬁl&ﬁiiiorp Qdod 03904241
a constitutive yeast pronoter such as”pADH , sites for
and whigle js| inesepdratad by referencedutits entinatyderdinyeast and E. Coli, a
gene or genes that confer prototrophy to an
auxot rophi ¢ yeast nutant
REFERENCES:

[0301] The following references are incorporated herein by reference in their

entireties.
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for selection purposes, a nultiple cloning site (MS)

and, if desired, sequences that code for a signal
w@e@iot®18 Vect ors such as this are conmerci al | PCT/US2006/028135

avai | abl e and well known in the art or can be readily

constructed using standard techni ques After insertion

of the synthesized DNA into the yeast vector,

transformation into E. Coli, plating of transforned E

[RUPLPTHY CoPBRPIE (P ER B SRR e AR PP Bopubii

of Chingri®@ }77:t34-13fr e of bacteria from said col ony, the

r i,s trapsfor i.ntq.Sageharomyce revigsiae .
YR Ge 1 2 cnosieh B Bt ROA nerr Befbe bEiRnacological
experinichf PSo 516 T Rca RN POB1isBIng HdueRavat,ilop1-175e strain of
Saccharonyces cerevisiae selected for transfornmation

1%904] mudant Ztireplophpey rvmrereambin wire-plinie defupd by Ministry of
Health,%gttﬂe’@@{eﬁ%ﬁﬁi ff%fh'ﬁla‘?'wg!;,‘?ﬁ%f to grow on mnimal rmedia
pl at es

. Transtormed yeast colonies are isolated by .
[1345] ng 4 he Yisalsngdie, RushuhLipdingyi IZaog.i Hp sthdy geMTT reduction

method R IR JlE Pk Safrd Dl LORnar YE
f0306EssSisng t kBin GRarg. Vedbue tmetfidal chperfidng hethgd. OR¢oplRt Health

..colonies on the mnimal nedia. Verification of peptide
PublishingdiQuse.d9848214830bt ai ned by performing a Western

Riseyy perfor ‘ﬂiﬂ&})&ebf RER O RPORERR iR RE-cREPSEES by Ministry of
present in the growth medi um or other Standard
Health, tPeeiplefis qRepublid @ hdga. X093 dddior med col ony of yeast is

n d used .t r cal : .
EA3Er o ¢ RENgbt B BEPI Gue RERAEIE Sy b 58 gy of
Health, Peeplee Repeaislicad[ithinke 1993, Griéas138p and at | east a portion
bg?eof isam’niisete ed tcgthe ali'ementar canal , .. ¢
_§ ha, & rachEacBle Ot AeY WresesEioR HE MESHNIE AT S Ministy o
Health,%b;ﬂ@’sm?ulhﬁ%f@'ﬂi@a. a9e3, abhe-109. replicate. If desired,
t he yeast cultures can be treated in a variety of \N&%S .
{B1BF odfee aYuupei Ehangt Hpade Sntkhemelogisakerpstiment (sgeond edition).
) -tk hhghide | yophilization or other
People geil{%&lgag&\g@ﬁlgggogggﬁg%é&gZg‘g)k' in addition to conbining
{03d1pactiér i a Jiatdi hLi; a¢linieat phgemicslogsisedonds editibnjt i Reople’s Health
..solyents, di rsLon nmedi a, delay agents, enulsions
P“thhH’rgt#?L}sr% 1|9Pg,e1338%,}§5§86 of these agents to prepare
suppl enents is well known in the art. In another

enbodi nent, the transforned lx;east are used in the
creation of food produBX4MBLEH25s fermented milk

PR DRl TS SRk AT

bacterial cuLi0TOBACILLUSBACTYERIALISPECIESE
transf ornmed yeast col onize the gut at | east

{0342k erfheyoléowing évprevited gr@senemplent inctbed taoddliver freptides of this
imens 8 4055 bR B R YAl AT B bR es e
in tableaNChbeRd & syAthesibel Bypelgdnlitdl rveasPh® thed DINYE s@@biidedie $nserted into an

descri bed, herein in many cases,. it is understood that

expressiq ¥ectes vseeskadptdeteeimigren qd eerrsicI st Ngetamiliaso dhose skilled in
|'T mfeatyd ’ | ti,0 iuti 1 i

e a2, gD RS LU, 0Bl Op ol 0B i

Lactobadify @ sentipls olweingrsite dorrtbe introfludtive of DA ntquienses i k peciindS’ to 3’

orientattiohneassv%gF i & gc'tﬁllee m%];ketr %gneo tlilgtsczeol?liferls pe\gﬁpaitnlcg & gnagntﬁ)gosf% (to aid in
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apply to other functionally equival ent peptides that
have been nodified wi thout affecting the biol ogical
wo moveisms of t hese peptides. Furthernore, althpombSioe028135

di sease or disorder described above for the nedical

application of these peptides are recited to support

their useful ness, these nedical applications are used

as non-limting exanples only and shoul d not be used
cloning tp@odedll&’ei) 4k nBgOopENRise t RiBerCicRuéives It dsﬁstcineﬁ{e pfd@tiction and/or

re are other possible/intended use of these
Secmtl%@gﬁed%%ﬁléﬁ% Stlﬂb Ay signg] depbdrasequencey atiny example of sugh dyector is
[ f o f

PO e e Sy e Py ¥ P AL s R R ER by brence n s
eﬂtlrety r gy thisopsdent alésciissesasdverabknavm prorrrwlterp dlras dimotion dn Lactobaczllus

R A T
be operdbbyr lifilted tD QMUctéecS aohl tehcoBiapue pepeide oh &e F83Rt BRGAon to express the
ubl i shed, the present invention has

peptide B IRbiofaih A masibie AR pERAR 9 peptidecrish oo apiaides cqraprising of
16 to 35hﬁ$§tl§ o%ﬂ@ﬁlc RSP B Wi 5@k %Lé&%’&ﬂfﬂstl&qzs%&rﬁgd in US

sone ese know peptides for industria
Patent Ngp 5, 52889&80%64 RkAYge ise Intarpastd lpstween rthe pesewer. amk diedeucleic acid

encodm%] Bl y;%g)‘ljihg %# the @?esaﬁ gxee%%o}a Itgqu %%9 Yhe nuc?er1+ t%c%lh gﬂcgémg e signal

an a
peptide is mﬁhmmmghé mrclem}ixmbvmd@gmgmmqotldmsf thé pﬁascﬂ@ fir@htion.

i ndi ased o t eachi n ovi ded, her ei n. WHAT
[b%% Id]kJ?Efko n {0 tﬁ SPHn8a AP ygf{)lﬁl?eep i dhe DNA sequence
synthesi£sdNAAY %btﬁﬁrlﬁﬁse@[{f&l{é@s ﬁfé hid 1%%%%1%@&%&%@(%1%9% o'f%mdt]ﬁﬁA into the
S )

expreSSIgl{J ggqt%rg? Eénl g?éﬂﬂpgq éeq@é«ﬁtqnd@zm@ seaignigion sites ﬁlamcqrrespond to ones
found 1nvm&[e{noltﬁlesaéf(f)lirr]1g %{Bé bfj@xe qggc?]!l %‘li}go,% ifido trﬂr)o%?t% 1n(%n%hda S n{h sized DNA at

W ng I ONS: I ona er S,
the 5’ amdBabadsi of i sequbacs,sol thyi the rsﬁpﬁbm emndedcldned&r proper orientation

it 4050 Saoh T B o L S e ot
restrlctloﬂrdﬂ%lrhesoiheﬁf}ﬁhiil@iéd angha@bP Rlatichs with thBQe&UPSIRMRE lsphthdsized DNA
peptide according to claim2 wherein said

ate folloige By HrABHAI i Gotfc? YRS STBSOlaiE. (iekis t Thsrieansformpg bacteria are
plated off %eldﬁv\édﬁga(u‘gﬂgeve%nﬂﬁgcitlc t \(fﬁ{lclg Jﬁéc\%gﬁp cgﬁfgfslaiggstam oo% (cgfony of

l act1 c acl triglyceride ang
transformpdsobaptariar | selested| for gobvebi otuj:tuasl cinthi pddsenid tpinegparation npabcedures; the

b wej, ght . The substantia ur ptide

presence gg}o/e S&Pﬁg“%%d@w ' RIHEE qrﬁnt@hf’%ls pﬁl@qu] c di sorder
[6314pr | SHfis @kple©a&t vedl@ Rf thbherahbind Bo GOBUbkdriaPMBst cell of a
liver cho en storage, blood |actic acid |evel, blood

Lactobaqiilis; S@eﬂ% dr iagidoplritys 1 Sransformesl eedls ereptelacieddpiby virtue of the
kS B0 OB 1080 AGEL S IR e i o
verified lmeﬂéormnga dvelsuem donptdbuling geloabavpnplsce_ssmbf pe_qmlﬂts pmagent in the
growth Ig%dd&r{q g)lrf Qhey ﬁ%ﬁ%{i é?cgl%{qtueso X trans orme (Hl)r%} o% Eellc%er}gcl(sa rchosen and
used to prepare large-scale cultures of the genetically engineered bacteria. A culture of the
genetically engineered bacteria expressing the desired peptide is grown up and at least a portion
thereof is administered to the alimentary canal, vagina, trachea or other area of the host organism

in which the bacteria are able to replicate. If desired, the bacterial cultures can be treated in a
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| evel s, obesity and hi gher than normal body fat. 6.
The substantially pure peptide according to claim?2
wob@reisrisai d aci dosis conprises at | east one BET/URE06/028135
follow ng conditions: high blood lactic acid |evels.
7. The substantially pure peptide according to claim 2
wherein said nodul ati on of imrune activity conprises
nodul ati on of at |east one of the foll ow ng:
variety %ﬂ%@@ Fdi¥e é@@b@%n‘t %F%féqi%fcbﬁéu ?1 n bZ'méJﬁ‘@st hese treatments
ypers SItIVIt hocyte prol’ t1on an m xe
include l}@pbiﬂi@aiyinsarmtkﬁruﬁ@hmism@‘ preservirpitbe Qammzam pdditign fpugombining the

i de.accor e sai d ow.h qf
bacteria C\gﬂt@ e?arréegnﬁgqn s%g]{l e @Pt‘o&%’e% %ﬁ ed'P%efrf%&n IH% ia, 8elay agents,
emulsiofaaiRiaths likd.| Viey uedfcieke aghtssib @r@ﬁfe smgpnemems % wéll known in the art.

For exagli%%gtm%nn@c%nzaéag 3{?3@2& 23 é’glile(% gg}gldsfle; I g[;tgagcgqn tgb g{hle%/ foofdstuffs for

human &ﬂﬁlﬁh}ﬁfdnnﬂlcﬂftha@@ &gamﬁ exfressthg B2 %éptldlaQ:olo-ﬁli‘z%s the gut of the host
substantially pure peptide accordi ng to claim?9

organismheAeiumbsai of gidfordntlenatientis| far decosporitings specifis grainshef lactic acid

bactena&@t{) lg%(\)lt\qs{ﬂlgf %Q&d%s e}}r g[ﬁ% kJnalgé h%’l%eb e z}lﬁtdrbluEtE oa{llgldl gllog‘e%rlg & SPatent No.

I SOor I SOr

6,036 9592‘; itelOR) which iﬁhelﬁﬁ)yaﬁctdrp'omtyd betdfeehs infits reﬁdne@t | Idpnn consummg the
patitis, rejec r%oftranslant d organ, r(il v%t
bactera GOl s 411 P FheButes She SHBL B AFeRD e gitgzS the Fut and

allow th@%?ésbtﬁ@tl(ﬁloc{ﬁﬂrdr%béw tﬁ)nfdf d;be‘?)ﬂéés dielib wAkhtYd W4 thR mucosal layer of
bi'ol ogi cal |y actlve pepti said biologically active

the gut.pept i de havi ng an am no acid sel ected fromthe group
consisting of SEQID Nos. 4, 5, 8-1 1. 12. The
substantially pure peptide according to claim11
wherein said peptide miXAMARIIE1At | east one of the

, Ltions: . b . ’
peLry SRR LARO Y6 4 ST AL ARG R oM or
aci dosi s, imrune acti Bac¥lusshpgt s of radiation,

atitis, rejection of transplanted orga the

Yancdbe Gllevipmpistreddedias, angihe FSTRIFY 5161359) qgiver pe Peptides of

this invﬁﬁﬂl'tg% HoSs &Eérgﬂd eclﬁé’\?emA%N)( sBduefcd ﬂﬁ@%ﬂc@&é&l one of the peptides
erivative of I ologically active peptide, said

listed mttabzib dgitost isysyathesives pegtenden! meensanddhis AN A sequenet is inserted into

an exprc-"\s'a H%gc 81;5\%2 g%ﬁﬁ_lagﬁskrf%%etéﬁeeﬂ an? i Cﬂrfécﬁmél%g bg{élét%ﬁgﬂ}l i the art.

The expté@@érdlvféaot Gelebtad naohdrishe neshutdaivactpg pdulcﬂ easnp’(ﬁﬂlﬁi g®harmacia,

f the f
Piscatayis NIb cGRAHIS B OB BioemeiE DN & Pl aRad, Subiljshng containing an
antlblot@%ﬁg’c%de%}%gfcﬁ@Elg&[n c’éfdn‘fjé?,%f %mndf&%&ﬂ%a@@ﬁhVThﬁé wector can contain
fects o ralatlon epatltls rejectlono
a constitutiae goinzoteradtivs mah subiis, scbs b pm@fm%@rrfbéwe@ﬁ@lmdb@&q B gene of B.
nol e [ f
subtzlzsg)ais 81/ ogflsc%\ %§fe§té | \E/%{l%ﬁ;bet : 89&111 él%f g)lexgt?cfe cfl’ll‘vé gcl? su@ttlzs that
directs d&i‘ﬁ@ibntcﬁph@mf éb@rmechlmte’rologcusqormmu éoacths bhceeliaé deli rAlmexample of

such a vector is é)lsc%sed in US Patent No. 6,268,169, to Fahnestock, the disclosure of which is

incorporated herein by reference in its entirety. Briefly, as detailed above, the DNA encoding a
peptide of this invention will be synthesized with restriction enzymes sites and/or other
sequences to facilitate cloning of the DNA through techniques familiar to those with skill in the

art. After transformation into E. Coli., plating, selection and propagation of the plasmid to create
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consisting of SEQID Nos. 4, 5, 8-11, said enhanced
derivative conprising an enhancenent nol ecul e operably
wo 2ovketsot® sai d biologically active peptide, SPETUS2006/028135
enhancenent nol ecul e enhanci ng the therapeutic
effectiveness of said biologically active peptide. 16.
A genetic vector conprising a nucleotide sequence
encodi ng peptide conprising an am no acid sequence

a plasngcéq;t@@q e Hia‘sami tSHbergb%thfsmmpd into AgsudfiliSEQ thansfianantdare selected
by virtue-of fsistahce fo’an dtiBloBE $ @k %ﬁ%’ s gaw ng a genetic

composi tion conprising a %ci d sequence
€13d6Hi ndeptifegpodwiéion omprdi ﬁcmﬁomﬁomﬁh@gbrﬁﬁbzﬁil% giﬁ@é}G&B subtilis

e B R  5 BF0SETR a7 5h h s tio o
peptidesifos uinstaaivioraphlicydeRietion PRGIIIREP SCFRIWLLING, msf%fq lﬂgta%g

f@gjﬁence sel ect ed fromthe group cohsisting
Aculigre of gepetically gaginentecbbactesigue gmgrm upeangfat masta portlon

f |ste
trcf Bl TR UREADEBTRELE AR VRS it oo i os s

in Whlcgﬁlqba@tep@mmau@ to sepilidatbi ol ogi cal |y active peptide
havi ng an am no aci d sequence sel ected fromthe group
consisting of SEQID Nos. 4, 5, 8-11.20. The nethod of
Cl aim 15, wherein sai dgeXavirLBwifers fromat | east one

eI B RS o0t i AL b

di sorder, acidosis, iyEAGEspEiCIKEtY, effects of
r adi atlon hepatltls rejection of transplanted organ,

) ar owhe foblowdngis @rovadad asppethert exemplary lsthodfto deliver peptides of
this 1anHti‘3h Q@ hchﬁgtl 2% 614G BGRL 'gPD&\Ié gacmgﬁl%eo hg%l cal elg?/qucog@é peptides

aving an am ho’ aci
listed 1n|t£hlm ab])vc)rs sl'ymhemzaalri@l clﬂﬁﬁda‘lﬁlbaﬁsmdtﬂﬁi@m& séqﬂleﬁch:eis inserted into
e a nmedi cament for nodul ating at, | east
an e"preé%k%“ SFotqnAe ?eslilrrl%asag sEstiaichgiBsreing, 3lhiechyiques ppipg known in the art.
The expésyion 3REtoE bAEAGE corfpBles alh AP nlaﬁﬁa{lh&i %kﬁg]oﬁe\(@ le}g?@&on vector,

[ mune reaction of an individual
comprls%cﬂﬁ%ﬁﬁ‘@"? VeAst promptesreeh 83 DAQ@ﬁ ISléﬁﬂeﬂOr rdpliogibnl afcthe wector in

both ye®Ehill EE¥EH, Lfenle n@#ﬁes tﬁgtcctohpeﬁ g?otot?o B! qg Igflll%l}jx%fqubct Yeggh mutant

conprising adm rmac
for selecliog puefoses, b binoultiple ccelrhingg ﬁtet (M(éS)paﬂdt ifd&snéﬁf;‘llséhuences that code for a

signal p éﬁa gg/'ggt%%sl af(i:sts' h|1,§ E%ulin%%mgl?/w nxgqb?q[] qjﬁcwag]ﬁ%%\lln in the art or can
be readllif&bhstﬁicte\del‘émg @@h@é}ﬁ tecRBiqudds & fief 1n§er9519510l% Qﬁlthéélzgﬁ DNEinto the

ptide, said biologically active peptid avin

yeast Veﬁ'i?f ﬁfﬁné%’rrﬁa%qlﬁghge ebnplpiing ﬂ@tresfgrmed Mo.Coi anto ]sslecirve media,
selectiod Hf‘ﬁttkaﬂ%km?(g 'bbéfﬁﬁdl VeBfon ﬁr%rdeﬁ% dr%;hon £ {)Tia gr}l'lfcdzléf\ﬂA?ro%f a rowth

medi canent tr eat nent
culture Qfﬂ?@ﬁ@@ﬁ fyomtsaléa:lolqng, the pedtort ik Sransfomdllmdl.SWbszad»myces cerevisiae via

terin ar m eutical ly effective
Well-knogaxrrt@ rﬁé]ueg ¢ gllxtﬁgllrrr gpe%& ’frgrés cﬁglﬁ?lpla ar elegfrqporation. The strain of
Saccharbrife® Qereadsiay saleticd €oP M s hahay IS nAla MR HHidstrain that will
uenc npr.i sing SEQ ID No. 2 or 15 or functional
require :ﬂg(% ?\e;égaspﬁg Az @fder 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
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25. Use of a biologically active peptide, said

bi ol ogically active peptide having an am no acid
waeguenmes conpri sing SEQ I D No. 3 or functi onaPCT/US2006/028135

derivatives thereof in the manufacture of a nedi canment

for the alleviation of fatigue. 26. A nethod of

alleviating fatigue in an individual conprising

adm ni stering a pharnmaceutically effective dose of a

peptiddbelcigh Gah by oBGlne %yﬁ)%ﬁf)fn‘ﬁﬁg a&ﬁbﬁerﬁ'b‘mtoﬁﬁrﬁﬂl‘nm@ %e‘f glg}é@ophoresw

pepti de having an am no acid I&uence conpris
of pepﬁlctss Repserd, i therggewthinaskinm geetherstanderd tedhoiques.. 27. Use of

JoPio! OQACﬂdg%rﬁ% 'c\éﬁmge&{ a*nqa 1ss&oge bi o{g%e@g%l IpMepare large scale

act i've pepti avin no - acl
culturegop?pculmrmgf l‘hE@ehc{DxcMi)y egifleepsd )faaﬁtCprm@ﬁhg derdeviaéd pepside is grown
ture of di cament for

up and at ?r GOf ond{f‘nereggést ada C@S@?Cdttﬂ theralimeniary, @ar@b aeinp.drashea or other

area oﬂ thd h@ﬂm@ﬁm@m in Sditthé BactRdYe ¥KE w%pll&%dYIf ﬁé’stmed Bho9hst cultures

g | evel, blood triglyceride |Ievel,
can beé‘ﬁ%? & avarety el wpys P produRera sTRperagN fqrrmtmucwyns‘mantlo;mby the host.

These %itHﬁQtSQBclU@éj ll‘}Lo@ﬂll’riﬁﬂtlcf'i‘lt of Sﬁélt g{%ﬂ}%d? gyﬂgseffv%égﬁﬁqun aaddltlon to

condi ti ons: anmat i on,
combirfing thehaeigtia |w1¥1m ahriier\egents, bsludo ds Bcrlutginy,cszﬂvathes Idspa‘smn medla delay
| evel .jnflanmati on an

agents, q"lm%fsq%flsr}i% i glr;lg}el use ﬂa{hgmgﬁptg ﬁ%plie%re Supplem TMehis %/s well known in
the art. phﬁztms&ﬁe thb@(ahient qfeftmkfovrﬁecdsa@@t & ugedah Qﬁ@&b@tﬁigl of food products,

t
st o e R ol G e e onposeskilled i
the artl A4 Wfiﬂ’lnIWCI RB&A adg avRtihlY, ufe@ qfl 39% fﬁgdStLhJFSe e il sformed yeast

bi ol ogically active pept| e, caf
colomz'gél]gq gud et laass Uﬁ@SIQﬂﬁlyainﬂ Rervets pztesaqm@nd@ to dirqimsisvm @@Qumen

h i atives there
w?ac \ﬁfﬁge 3‘? ?resgn 4 ‘éﬁ@ﬂ?\i}a rbeﬁ%diﬁfcéltbia%d‘s’c“ﬁe&ie rfefgentioned
methods;aﬂdi datacihd alre $prdificiedaaple oBhe ﬁpﬂﬂ?ﬁ%ctﬂfedm@ﬁgﬁl at MBSy cases, it is
BN Y TR O
inventiéi, OlTOSHomA! hi¥o Eb%tdn‘d@rs%@tthé%etheé%eg)tlgésohéggﬂlﬁeﬂ ﬁ&elﬂ%\é&nt some

peptide having an am no aci d sequence conpri Sing
embodippnief the meseﬂUm@mtmnaanddm saa¢ puesple drtho preSEQUENGEON can also

[ nt Hol din

oty DA Y3 AR g P GETROR gcin o
biologideth éhnctibbwf lﬂms pé]ii&ﬁ? %ﬁﬂerﬁﬂ%@ﬂﬁh&gﬁkﬁ@ﬂlsb&eﬁﬁ/ diéd2dep Méscribed

<1 1 ? <1f6?1> 2 1 .<170> Patentln version 3.3
above fg& ica appllcatlon of these peptides are recited to support their usefulness, these
medical applicatlons are used as non-limiting examples only and should not be used to limit the
scope of the claims. It is clear that there are other possible/intended use of these peptides and
their functional derivatives, such as but not limited for use as a health food supplement to
enhance or boost the immune system, alleviate fatigue, reduce blood lactic acid of a normal
person or a patient with any infections. Any such uses also fall within the scope of the present
invention.

[0321]  As for the peptides with sequences that have been previously published, the
present invention has provided new and unexpected uses therefor, and it is believed that these

new indication support the use of some of these know peptides for industrial applications that
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<211> 10 <212> PRT <213> Sus scrofa <400> 1 Pro Thr
Thr Lys Thr Tyr Phe Pro His Phe 1 5 10 <210> 2 <211> 6
W 2d291PR <213> Sus scrofa <400> 2 H e Val ThrCERER2006028135
Thr 1 5 <210> 3 <211> 13 <212> PRT <213> Sus scrofa
<400> 3 Lys Ala Val Gy H's Leu Asp Asp Leu Pro Gy
Ala Leu 1 5 10 <210> 4 <211> 6 <212> PRT <213>
Artificial Sequence <220> <223> Synthetically prepared

were p%?%é@?nﬁﬁ@éé@ﬂcﬁesm theditQ ulkas HBEcrib¥S abldVE add fn the Blaims, they

can also be used as dietary or nutritional supplements for improving conditions of a normal

individual based on the teaching provided herein.
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<211> 8 <212> PRT <213> Artificial Sequence <220>

<223> Synthetically prepared peptide sequence <400> 5
wee@70igv1§Thr Lys Thr Tyr Phe Pro 1 5<210> 6 <4P0rUS2000028135

<210> 7 <211> 12 <212> PRT <213> Sus scrofa <400> 7

Ala Ala H's H's Pro Asp Asp Phe Asn Pro Ser Val 1 5 10

<210> 8 <211> 3 <212> PRT <213> Artificial <220> <223>

Synt hetically prepared peptide sequence <220> <221>

WHATYORI RERERAR> (3),. (3) <223> Xaa = N e (Norl eucine)
<400> 8 Tyr Ser Xaa 1
1. A substantially pure peptide comprising an amino acid sequence selected from the

group consisting of SEQ ID Nos. 4, 5, 8-11.

2. The substantially pure peptide according to claim 1 wherein said peptide
modulates at least one of the following conditions: fatigue, nutritional disorders, metabolic
disorders, lipid metabolism disorder, acidosis, immune activity, effects of radiation, hepatitis,
rejection of a transplanted organ, the growth of cancer and appetite.

3. The substantially pure peptide according to claim 2 wherein said nutritional
disorder comprises at least one of the following conditions: liver glycogen storage, blood lactic
acid level, blood lipid, triglyceride and total cholesterol levels, obesity and higher than normal
body weight.

4, The substantially pure peptide according to claim 2 wherein said metabolic
disorder comprises at least one of the following conditions: liver glycogen storage, blood lactic
acid level, blood lipid, triglyceride and total cholesterol levels, obesity and higher than normal
body weight.

5. The substantially pure peptide according to claim 2 wherein said lipid metabolism
comprises at least one of the following conditions: blood lipid, triglyceride and total cholesterol
levels, obesity and higher than normal body fat.

6. The substantially pure peptide according to claim 2 wherein said acidosis
comprises at least one of the following conditions: high blood lactic acid levels.

7. The substantially pure peptide according to claim 2 wherein said modulation of
immune activity comprises modulation of at least one of the following: radiotherapy-induced
immunodeficiency, immune hypersensitivity, T-lymphocyte proliferation and mixed lymphocyte
proliferation.

8. The substantially pure peptide according to claim 2 wherein said growth of cancer
comprises at least one of the following cancers: liver cancer and stomach cancer.

9. A substantially pure peptide consisting essentially of an amino acid sequence
selected from the group consisting of SEQ ID Nos. 4, 5, 8-11.

10.  The substantially pure peptide according to claim 9 wherein said peptide

modulates at least one of the following conditions: fatigue, nutritional disorders, metabolic
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<210> 9 <211> 3 <212> PRT <213> Artificial Sequence

<220> <223> Synthetically prepared pepti de sequence
we4@0m1P1Tyr Thr Val 1 <210> 10 <211> 3 <212> RRTUSRL@28135

Artificial Sequence <220> <223> Synthetically prepared

pepti de sequence <220> <221> MID _RES <222> (1)..(1)

<223> Xaa = 3,5 - di bronp- tyrosine <400> 10 Xaa Ser

Leu 1 <210> 11 <211> 3 <212> PRT <213> Artificial

disordegl %ﬂﬂﬁﬁééﬁ&?snfa?sgﬁieﬁyzﬁw&@l‘é' ﬁl%lllﬁé RERRET SbcReht }agﬁtion, hepatitis,
sequence
rejection %f transplanted organ, the growth of cancer and appetite.

11. A substantially pure peptide comprising a functional derivative of a biologically
active peptide, said biologically active peptide having an amino acid selected from the group
consisting of SEQ ID Nos. 4, 5, 8-11.

12. The substantially pure peptide according to claim 11 wherein said peptide
modulates at least one of the following conditions: fatigue, nutritional disorders, metabolic
disorders, lipid metabolism disorder, acidosis, immune activity, effects of radiation, hepatitis,
rejection of transplanted organ, the growth of cancer and appetite.

13. 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. 4, 5, 8-11.

14, The substantially pure peptide according to claim 13 wherein said peptide
modulates at least one of the following conditions: fatigue, nutritional disorders, metabolic
disorders, lipid metabolism disorder, acidosis, immune activity, effects of radiation, hepatitis,
rejection of transplanted organ, the growth of cancer and appetite.

15. A molecule comprising an enhanced derivative of a biologically active peptide,
said biologically active peptide having an amino acid sequence selected from the group
consisting of SEQ ID Nos. 4, 5, 8-11, said enhanced derivative comprising an enhancement
molecule operably linked to said biologically active peptide, said enhancement molecule
enhancing the therapeutic effectiveness of said biologically active peptide.

16. A genetic vector comprising a nucleotide sequence encoding a peptide comprising
an amino acid sequence selected from the group comprising of SEQ ID Nos. 4, 5, 8-11.

17. A micro-organism having a genetic composition comprising a nucleic acid
sequence encoding a peptide comprising an amino acid sequence selected from the group
consisting of SEQ ID Nos. 4, 5, 8-11.

18. A pharmaceutical composition comprising a substantially pure peptide comprising
an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11.

19. A method of reducing the effects of a human disease comprising administering a
pharmaceutically effective dose of a biologically active peptide, said biologically active peptide

having an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11.
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<210> 12 <400> 12 000 <210> 13 <400> 13 000 <210> 14
<400> 14 000 <210> 15 <211> 3 <212> PRT <213> Sus

W@ eogfes9sgi00> 15 Ala Ala Phe 1 <210> 16 <400> n6T/081)06/028135
<210> 17 <400> 17 000 <210> 18 <400> 18 000 <210> 19
<400> 19 000 <210> 20 <400> 20

20. The method of Claim 15, wherein said human suffers from at least one of the
following conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism
disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of transplanted organ,
the growth of cancer and appetite.

21.  Use of a biologically active peptide, said biologically active peptide having an
amino acid sequence comprising SEQ ID No. 1 or functional derivatives thereof in the
manufacture of a medicament for modulating at least one of the following conditions : fatigue,
liver glycogen storage level, blood lactic acid level and immune reaction of an individual.

22. A method of modulating liver glycogen storage level, blood lactic acid level or
immune reaction of an individual comprising administering a pharmaceutically effective dose of
a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 1 or functional derivatives thereof.

23.  Use of a biologically active peptide, said biologically active peptide having an
amino acid sequence comprising SEQ ID No. 2 or 15 or functional derivatives thereof in the
manufacture of a medicament for the treatment of hepatitis.

24. A method of treating hepatitis in an individual comprising administering a
pharmaceutically effective dose of a biologically active peptide, said biologically active peptide
having an amino acid sequence comprising SEQ ID No. 2 or 15 or functional derivatives thereof.

25.  Use of a biologically active peptide, said biologically active peptide having an
amino acid sequence comprising SEQ ID No. 3 or functional derivatives thereof in the
manufacture of a medicament for the alleviation of fatigue.

26. A method of alleviating fatigue in an individual comprising administering a
pharmaceutically effective dose of a biologically active peptide, said biologically active peptide
having an amino acid sequence comprising SEQ ID No. 3 or functional derivatives thereof.

27.  Use of a biologically active peptide, said biologically active peptide having an
amino acid sequence comprising SEQ ID No. 21 or functional derivatives thereof in the
manufacture of a medicament for modulating at least one of the following conditions:
inflammation, appetite, body weight, body fat, blood lipid level, blood triglyceride level, blood
cholesterol level, inflammation and immunity.

28. A method of modulating at least one of the following conditions: inflammation,

appetite, body weight, body fat, blood lipid level, blood triglyceride level, blood cholesterol level,
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000 <210> 2 1 <211> 4 <212> PRT <213> Sus scrofa <400>
21 Phe Qu Gu Mt 1
WO 2007/015918 PCT/US2006/028135

inflammation and immunity in an individual comprising administering a pharmaceutically
effective dose of a biologically active peptide, said biologically active peptide having an amino
acid sequence comprising SEQ ID No. 21 or functional derivatives thereof.

29.  Use of a biologically active peptide, said biologically active peptide having an
amino acid sequence comprising SEQ ID No. 7 or functional derivatives thereof in the
manufacture of a medicament for modulating the immune system of an individual.

30. A method of modulating the immune system of an individual comprising
administering a pharmaceutically effective dose of a biologically active peptide, said biologically
active peptide having an amino acid sequence comprising SEQ ID No. 7 or functional

derivatives thereof.
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