NOVEL BIOLOGICALLY ACTIVE PEPTIDES AND THEIR NEW USES
BACKGROUND OF THE INVENTION Field of the Invention [0001]The
present invention is related to short peptides and the use thereof. In
particular, the present invention is related to short peptides with biological
activities. Description of the Related Art [0002]Peptides are known in the
art for treatment of diseases and as pharmaceutical compositions. For
example, U.S. Patent No. 6,191,113 discloses a peptide that has inhibitory
activity for the growth of smooth muscle cells and is therefore useful for
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sequences that are found in WO 03/006492 have been given the same

suggestedthahearinmentisios ansieelr BraslasREiCH A ROSNION PRSI ogisRly active and

Camb@gpﬁ%@w,}, EMPdAQds Pro Thr Thr Lys Thr Tyr Phe Pro His Phe 2
CMS-017 lle-Val-Thr-Asn-Thr-Thr 3 ] ) ) )
[0003] It is therefore an object of the present invention to provide a short peptide or

peptides that have biological activity.

SUMMARY OF THE INVENTION

[0004] The peptides according to the present invention were individually synthesized
by standard chemical methods. Using known animal 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



CMS-008 Lys Ala Val Gly His Leu Asp Asp Leu Pro Gly Ala Leu 4*
CMSO001.30 Pro-Thr-Thr-Lys-Thr-Tyr 5* CMS001.31
Pro-Thr-Thr-Lys-Thr-Tyr-Phe-Pro 6 No sequence 7 CMS-014 Ala Ala His
His Pro Asp Asp Phe Asn Pro Ser Val 8* CM5024.04 Tyr-Ser-Nle where
Nle = norleucine (2-aminohexanoic acid) 9* CM5024.05 Tyr-Thr-Val 10*
CM5024.14 (3,5-dibromo-Tyr)-Ser-Leu 11* CM5024.16 Leu-Tyr-Ser 12

in the present invention. For ease of reference, the sequences that are found in WO 03/006492

have been given the same sequence ID number.

Table 1
Sequgnce Peptide .
Listing Peptide Sequence
ID No. Name
1 CMS-001 | Pro Thr Thr Lys Thr Tyr Phe Pro His Phe
2 CMS-017 | lle-Val-Thr-Asn-Thr-Thr
3 CMS-008 | Lys Ala Val Gly His Leu Asp Asp Leu Pro Gly Ala Leu
4* CMS001.30 | Pro-Thr-Thr-Lys-Thr-Tyr
5* CMS001.31 | Pro-Thr-Thr-Lys-Thr-Tyr-Phe-Pro
No sequence
CMS-014 | Ala Ala His His Pro Asp Asp Phe Asn Pro Ser Val
8* CMS024.04 | Tyr-Ser-Nle
where Nle = norleucine (2-aminohexanoic acid)
9* CMS024.05 | Tyr-Thr-Val
10* CMS024.14 | (3,5-dibromo-Tyr)-Ser-Leu
11* CMS024.16 | Leu-Tyr-Ser
12 No sequence
13 No sequence
14 No sequence
15 CMS-023 | Ala Ala Phe
16 No sequence
17 No sequence
18 No sequence
19 No sequence
20 No sequence
21 CMS-030 | Phe Glu Glu Met
[0005] Accordingly, one aspect of the present invention relates to substantially pure

peptides having sequences identified as SEQ ID Nos. 4, 5, 8-11. Thus the present invention also
relates to a substantially pure peptide comprising an amino acid sequence selected from the
group consisting of SEQ ID Nos. 4, 5, 8-11.

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

It also relates to a substantially pure peptide



No sequence 13 No sequence 14 No sequence 15 CMS-023 Ala Ala
Phe 16 No sequence 17 No sequence 18 No sequence 19 No
sequence 20 No sequence 21 CMS-030 Phe Glu Glu Met

Nos. 4, 5, 8-11. The invention also relates to a substantially pure peptide consisting of an amino
acid sequence selected from the group consisting of SEQ ID Nos. 4, 5, 8-11. In a specific
embodiment, the peptides can modulate, but are not limited to modulating, one or more of the
following: 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.

[0006] In the more preferred embodiment, the peptides can modulate, but are not
limited to modulating one or more of the following conditions: liver glycogen storage, blood
lactic acid levels, radiotherapy-induced immunodeficiency, hepatitis B infection, skin graft
rejection, liver cancer, stomach cancer, inflammation, blood lipid, triglyceride and total
cholesterol, immune hypersensitivity, T-lymphocyte proliferation, mixed lymphocyte
proliferation, obesity, and higher than normal body weight.

[0007] Another aspect of the present invention relates to substantially pure peptides
that are functional derivatives of peptides having sequences identified as sequence ID No.4, 5,
8-11. Thus the present invention relates also to a substantially pure peptide comprising an amino
acid sequence which is a functional derivative of a biologically active peptide, this biologically
active peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos.
4,5, 8-11. It also relates to a substantially pure peptide consisting essentially of an amino acid
sequence which is a functional derivative of a biologically active peptide, this biologically active
peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5,
8-11. The invention also relates to a substantially pure peptide consisting of an amino acid
sequence which is a functional derivative of a biologically active peptide, this biologically active
peptide having an amino acid sequence selected from the group consisting of SEQ ID Nos. 4, 5,
8-11. In a specific embodiment, the peptides that are functional derivatives can modulate, but
not limited to modulating, one or more of the following: 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.

[0008] Another aspect of the present invention relates to a genetic vector comprising
a nucleotide sequence encoding a peptide comprising an amino acid sequence selected 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



[0005]Accordingly, one aspect of the present invention relates to

substantially pure peptides having sequences identified as SEQ ID Nos. 4,

5, 8-11. Thus the present invention also relates to a substantially pure

peptide comprising an amino acid sequence selected from the group

consisting of SEQ ID Nos. 4, 5, 8-11. It also relates to a substantially pure

peptide consisting essentially of an amino acid sequence selected from

._the group consisting of SEQ ID Nos. 4, 5, 8-11. The.invention also relates
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the present invention relates to hybrid peptides containing a leader
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genetic composition comprising a nucleotide sequence encoding an

exogenous hybrid peptide comprising a leader amino acid sequence

adjacent to a peptide, the peptide comprising 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. It
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composition comprising providing a substantially pure peptide comprising

an amino acid sequence which is a functional derivative of a biologically

active peptide, this biologically active_peptide having an amino acid
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active peptide, said biologically active peptide having an amino acid

sequence comprising, consisting essentially of, or consisting of an amino

acid sequence selected from the group consisting of SEQ ID No. 1, 2, 15
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provided, having an amino acid sequence comprising, consisting
essentially of, or consisting of SEQ ID No. 7 or functional derivatives
thereof in the manufacture of a medicament for modulating the immune
system of an individual. [0042]In a yet further aspect of the invention, a
method of modulating the immune system of an individual is provided, by
administering a pharmaceutically effective dose of a biologically active
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peptldmmp&smgj\atzns&tﬂm})ﬁskemramIyspe@’cldﬂwsmrnglfsﬂlm aﬁsantmi& qutleece selected
tid e of the res sthe act|V|t

rom B Sl ST b st oLp0 LD Bt b SAE S G thod o

treatmpmissﬁsa dmynamartanmnsmgs \mﬂnmhmtﬁnegaﬂypbmnmuheaﬂwmyfmm dose of a

st P A Shep et AP A BA A o eca

sequengfowhigkos @ffwﬁﬁtmﬁ@l d@tlvnyverhng hwlnmcmheg@iwg popiitipl&)ialiiglaeisgtly active

pepnd@ﬂMﬁB%R%ﬁHH&‘&MX&?&%@%M@&%E fEmaR AR GFiBhGBESERRD Nos. 4, 5,
modulating immune activity and which contains the amino aC|d sequence

8-11. of a peptide of the present invention somewhere therein would not

cpstiute aPapsie i PAMRRMIERL PBSiRinaRSasR Y BfeaRantids ¥ human

the present invention. Likewise, in the foreiom example a_genetically

deSC“%H%@é@ﬁé’ﬁtf&?@%%ﬂ%’éﬁﬁd%%%ﬁ EnTertiFRAPO ARG, SMffPTtRHe Of the

followM@AuUlAHAGINIBGRS Bttty RuttitiehdresdhrRMirebeid aRALRNSEpfemetabolism
peptide of the present invention somewhere therein would not constitute a

peptide or polypeptide "consisting essentially of* a peptide of the present
invention. [0047]In the preferred embodiment, the terminology "consisting
essentially of' refer to peptides or polypeptides which have 4 or less amino
acids in addition to one of the peptide of the present invention. In the more
preferred embodiment, the same terminology refers to peptides or
polypeptides with 2 amino acids in addition to one of the peptide of the

present invention. In the most preferred embodiment, the same
tarminolonav refare to nentidec ar nolvvnentidec with one amino acid in



disorders, cancer, fatigue, transplant rejection, and the like. The
formulations may contain 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, intramuscular, intracutaneous, subcutaneous or intradermal.
The mode of administration ¥n % i o be. mtrtﬁ| arterial injection that lead

6F' 8

disordgr 8RO HRSHRBACHY Hée [RRHOB RSB GGH AR hNiER fﬁﬂ’ie" organ,

the graavehtohosckmaad, appetiadion as powder or spray, and other forms of
d y known b pein the art. T formulat ay,also be or Iy taken
D o i W A e B IR BB AR RS0 e, e
pept|deh@rpﬁpltlUy&balﬁiquerptajemmdpeessedrfyamhbe&eameied(m@d/aemumeeaman modulate, but

are no 1ar&n4§2§u&%ﬂ arrgerﬁég%we@ (%E ngllta L%gfﬁ%ﬁg}%nc g-Ild?e anyw‘%“ﬁ disorders,
lipid nsmbaasmmwm%rc@gtﬂ%w aeﬁwﬁe@lcwrWeﬁﬁfﬁmﬁﬁM&@Wshﬂwltmmection of

transpRAted 365G NS AU A &R mitsshigiphysiological saline solution,

water, emuIS|ons including oil and water mixtures or triglyceride

elfRAghons, IArveiGAeingy 5eResh AR PraSANdRY eBHARIE e ARt bse A aumialogically
active TRBtRROIQMIAR GRIERIYMRYIRE ﬁajﬁeéeqabﬁﬁf@@aﬁhwﬂﬁ §lquence comprising,

administration of the pharmaceutical composition. [0056]In a further

CO”S'S%\%%é?%ﬁtﬂ%?&@ht‘iﬂ%ﬂﬂ& Oérﬁﬁ‘aﬁ%'EPd%?Waﬁﬁ?é@r&FtﬁE'?fé% gom the group
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bIO|0 e S, of the sent invention ma e conjugated.to .
medicaSRSE 1A BTt B oo B SR G R o dftde. tiver
glycogeffem:oltagelsta/er tol@théactie dodir Ié\mlaquwtmmﬁm:mmmsommmdnaﬂal It also

nju olec I | n h r
relatesgtgnéurg ation o %d%o?héule %?Eq% egsﬁﬁg\%n ggarﬁioﬁelr%mfc aeid level
or imnoiTE uerdiiog nfcﬂecudb\slaiuelmdmbusmgeadmlmmaedg_@ aham@amthaimwanwe dose
of a bi%lq f&ﬂh Vcﬂaarsa?d Fgﬁ?i régﬁv@@ '3 W? %m%oa@ﬂ%equence

olymer, apept , a steroi oteinh, an isolated ain of a protein, a
COHSISIIBGJIQ%@%@JM oh #atwcadbiﬂﬂl@f@ aeta@ﬁydﬁrme tﬁ%fﬁéﬁé@ﬂﬁﬁtﬂlﬁ)ﬁf SEQ ID
No. 1,2ngshedifetithardeRingiian Mk egriugating molecules can also be used.

[0057]Some of the peptides of the invention have distinct therapeutic

eﬁ@@g on d PRrBESHEY cEYBIRss fe tffe rURtes intpditattbibdiidpgically active
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Various conjugation techniques are described, for example, in"Haas et al.,
comprigjaaagniaisEpiey 2 gbaymaseyti¢alhyrifestiye ﬂ%\‘ileJOé@lQF&@gw‘f@JB{ ﬁ?é'f!ﬁt@ﬁp“de said
biolo )

O a0 sopan o a2 ety ALl of

or CO”?’HH?%%%?{B{”‘BW&WG%(%)'W E@%‘@ﬂ@#@t%nsﬁﬁﬁ@oﬁ’?‘ﬁﬂeﬂ’ No. 3,7
or 21 dehaiotioBaB Hdddtil RO thididaimer et al. J. Biol. Chem., 26904): 10621, 1994;

Toth et al. (J.Med.Chem., 42(19):4010, 1999; Kim et al., (Biomaterials,

23:2311, 2002; Oldham et al. (Int. J. Oncology, 16:125, 2000; and

Fitzpatrick et al. Anticancer Drug Desjgn, 10:1, 1995, all of which are

incorporated by reference herein in fiieir entireties. Gene Therapy and

Method of Treatment [0059]Gene therapy based on the discovered

peptide sequences can be performed by designing a nucleic acid

sequence that code for one of these peptides. The nucleic acid may be

synthesized chemically and operably ligated to a promoter, and cloned
Nto an evnreccinn vector The avnreccion vaector ic then adminictered into



[0064]In some embodiments, the expression vectors which are
engineered to encode the peptides of the present invention may be
expression vectors which are adapted for expressing the peptide of the
present invention in a yeast species that is well tolerated by the
mammalian gut, such as Saccharomyces cerevisiae; or, preferably,
Saccharomyces boulardii, which can colonize the human gut and is used
certal J‘ms of dlarrh Yeast expression vectors can be use

t
et B P i B O BRI fo e Py ytrtonal
compostabiepdmmrang wrel| peprismictedptdsimpgemsisttg dssengaiytasisoandnsisting of an

com rlse codln signal peptid
amino ac@ ele méér&h grlgtco |n§rr?ft6p ?Qeﬁapseg}e??lo §£{ or functional
denvabxwﬂipiseoif alutﬂneatye@iﬁhemmlﬁ)gmvemmuﬁcﬁmerﬁal\ﬂmrmagal 5@%Hlement.

E{?@@ (IJ@/%?{I] AP XC?)&r?ﬁg il RY 5ﬁﬁ%l%§%?dﬁl\9§tlves of the

€ expression vecto S enco |ng the peptl
peptldw@‘séﬁQudDeN@@n%éy&abhm@&u&@wnﬂbdﬂé/aﬂgaﬁtbmqﬁfwmmfw@ed Enhanced

derival &N e e EXRpST e PRRiEe 8 hEAHAR SRRSO R IR Mked to these

These technlques include traditional methods of transforming bacteria,
peptidesissugh AtRaRIIEDIEENRFYE G HETeSE Be dheraneully désieasss of the peptide.

The erPRAteARheeHRCElR Begﬁaﬁl@naqsrbtbnggu Mriate yrneincmaten daley8aatbnset of

for example, as well as recent advances in the transformation of bacterial

effect %%@E%Eﬁﬁéﬁfﬁrﬂffﬂhé‘wﬁmﬁdPé%‘SfFYéHrﬁféeéFnﬁéaﬁﬁ‘?é%ﬂ% iptRosity of effect,
a reduCKpiaaSiNR CeRNsS tAsechatipsiicpdrntor laeiie aﬁsttba@t@élaykdmmﬁgeof effect, a

calcitrant to sform tion usm method disclose
nasteng S bt 80 EECE 0 o RO 0 16 AR e ASHAH dgeation within an
|nd|V|deéErefmnpleBscﬁmm&t>enﬁbecmmunekécs&hwmd:eshm:gdademﬂpenaﬁecﬁescnbed
|aI m extrachromosom
below elem nFsS ﬁ%@%f%s 'Oé‘nﬁuec%? aﬁ%g(fne@re al%nslcée}g%%aégrr] afr?’ ﬁrﬁl‘tﬁm are not
Iimitecemraesttm; mcwewmmervbd imfectiaresd dnto itheaniohegicalydisanddrs.  Additional
aspecté’@ﬁtﬂé‘P@S%ﬁv%ﬁo&?n@ﬁﬂ?%%ﬁ%% HERER EhetHﬁe NotlB éﬁ&?@ of a peptide
embodiments, the organisms expressing the peptid eso e present
Compflmnﬁ@ﬁ'ﬁ?@mﬂﬁé@l@d%@r@irﬁ@@ﬁtﬁé'ﬂ@@ﬁQ)Peptﬂéﬁe?%lﬁﬁedrfrﬁ\%tmgfow gRasisting
of SE(?LIHW&? mgr@q@adawe.maeﬁmee'em@ﬁg o@?a% Iﬁhﬁiﬁ'g'@&?d“ﬁ@pnde to a

umen by secretion or by lysis of the microorganism or otherwise present

molecyirviyuphi §BRR e ENRJRETIRBIEERE (BSOS HRERIOE WFeWYﬁfBW@eéﬁ'd operably
linked &HERIcCUROWTE oBhpceaMEMhdheiles emediments, pepiidesares adjacent to a

esented to the host at the mucous membrane of the nasal sa
peptic SEIFELRA A e W AR ORI BBE AR LhB: StHod o e B ARRIB AL Baes in 2
naturallp@@iiliingpepeisias a means for del|ver|ng the specific nucleic acid to the
i e pumanhodt. Jhe Rl Ad (SLch A% 30 X pLesS oY S Uhstancial
c mg a SUCIEIE qu" f&h 8 al Sheodas perPooes'gesc LEHNErdiny atly
pure peptidee cbeliwesiad ,ircansistinvg easaetidl th adfe rncocmasigsgetitilar aptidoe aamtl sequence

selecte YO SR D o TS h B e
il@e3pbrate he@dlw\ﬂéf@mefmﬂsremtmy amsthedivdigduringepcdfects of a
humar'§RHSE KR FRFRP B AlRHi e IPO B RIRG RBL sty rReL flreatle H?'&‘Ql@lc&gically

method described in"US 6, 245 477, the disclosure of which is incorporate
active tﬁl@%iﬁeb@@éﬁ%e@m@tmlPé%?nidéﬂ|bh@fsc9ér$ﬂﬂé'i$m§1|@atﬁ5h§r@!ﬁé] acid sequence
selectd@%ﬂﬁH@@i‘é@EﬁE’oﬁéﬁ)m@%PQ hessia by sefereRcneQARIINmMERS!®Ie human

acid sequences useful for the above- -mentioned gene therapy and method
suffersfro@adh Eastat el %E@Wé‘%%ﬁ%%@?orf%ﬁe% Pt {aﬂﬁorders metabolic

functional derivatives thereof. Any one of the numerous nucleic acid

sequences may be used to code for these peptides and their derivatives

based on the degenerate codon system. EXAMPLE 1 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
adminictratinn of CM<001 and CMS<-0022 The cariim malondialehvde



Pharmaceutical Co. Ltd., Shenzhen, PR China. [0074]Urea Nitrogen

reagent kit: Beckman Coulter, Inc., Fullerton, California, USA.

[0075]Anthracene Ketone reagent kit: Shanghai Fifth Union Laboratory,

Shanghai, China, PRC. [0076]MDA and SOD reagent kits: Nanjing

Jiancheng Bio-engineering Corporation, Nanjing, China, PRC. [0077]AST

and ALT reagent kits: Beijing Zhongsheng Bio-engineering High

. Technplo orporation, Beijing, PRC. 1.2Animals [00/8]Male BALB/c .

cisordgis PG SROPR L STl (SRS G ForGHIHY 1 BTB24 b @ bEiahelgpatits
rejectifioof Waragmyddiyhhtahe Yeditingsmoer Sotkappesitexperimental Animal

, PR China.,[0079]The mice were randomized intQ grouns, of .
IS0 (b1 RGeSy e DG rsbb gy o o weetin
conditibRSmpigrikayy, aainal resiignie g el hdited yesttisielmtpiidehavis ceimdni ste ridsequence

compriﬁ%&?@&&ﬁ%ﬁ@ %ﬁ&%ﬁﬂﬂl\é"&tﬁ?‘c’;r‘:&%gég ,Qfﬁ) Bﬁgs%ﬂﬂg%ﬁﬁéyﬁo RY/§e %f@ﬁctional

] | estart : e_ztest u stance al _I’_]IS'[I’_atIOI’],t e mice were traine 0
derivativirinesgof Oniirpvadasathainp@eaconsision 53 celecte e pnsvirthergspup consisting of:

fatiguS AHRM S RfARAOERMBEAR fa Bk GO RRR:E S8 AICEY (PRSLHEURACtion of an

~~ automafed Biochemistry Analyser RA-1000. [0082]Lactic acid automated
individyghlyser 1500SPORT. 1.4The effect of CMS-001 and CMS-008 on the

epfoauptive gwamnaingiome abpeigedt the [ROSHGD mimattRathe 1a’idulating liver
injection, the mice were weighed, and lead pieces corresponding to 5% of

glycoggibsiRsageleY§hiURAt 1artin Al 18Val @t IUT ¥ EEATHA AT AT I Idvpbiprovided,
by adrfi@téhiadedyarhesnttanveseaiaceddsetbe SnioTugicg [andtiat pedtRie comprising,
. depth of 30 cm and temperature of 251C.. The limbs of the mice were kegt .
consisfiig s vhol8" pHOSSU ] iR edl oG, A SHSE S BB (o Consisting
essentidbooflent.chrsishiaeiieasoftGNMSe00EQ@HD N $-Q08fomcHenahdenieatives thereof.
ni n leyel after cise 0 0. min after the.last.injecti he ..., .
o o 1 S IR Ropecl O e VAT 4 B ST S eprice s
providfiol, Davinghaaiaméite radishteoof 3@ contens g atomnel irgoessenTinkynoic@meamnsisting of

an amﬁh@gc?dl%ﬁ%gn@e @%ﬁg@ﬁ?f mifgre;g@%?l%ﬁs}@%c&l%@qﬂm. @Sr(?,r I:?/?lfunctional

sinus. The serum was Isolate e BUN was determined by a fu

derivatiygpiheiteqf Bidhennytagtuieayenedicmrniies shotreansriof epatitis.
Ghb3eP08 qn v Hyisrgems Ry ebptrBiGR BRI SOIRATIN ARt IA8batitis in an

~__injection, the mice were Killed by cervical dislocation and the liver was
indivigyal - i@Vidadney RARI8kTRIEN G AdPHRSTRAG U Blivh §ifeGtya péaseaBb Gt Rigtpaically

active NpepliRr s metyitely weigheskaidk theivgr S1yseeen Luelsmience comprising,
. determined by the Anthracene Ketone reagent kit. 0086%Gfl¥co %n weig{ﬂt
consis{iieh5eBUaLY 100 bR RUEFLB IS, S SERAICHiSR REafl om e group

consisting AifVSEQ ey 0ot fulkctional derivatives thereof.

[0037] In an additional aspect of the invention, a biologically active peptide is
provided, having an amino acid sequence comprising, consisting essentially of, or consisting of
SEQ ID No. 3 or functional derivatives thereof in the manufacture of a medicament for the
alleviation of fatigue.

[0038] In a further aspect of the invention, a method of alleviating fatigue in an
individual is provided, by administering a pharmaceutically effective dose of a biologically
active peptide having an amino acid sequence comprising, consisting essentially of, or consisting

of SEQ ID No. 3 or functional derivatives thereof.

-10-



[0087]Whereas: DU = absorbency of sample DS = absorbency of
standard Homogenization liquid vol = 8m1 1.7The effect of CMS-001 and
CMS-008 on blood lactic acid level of mice after exercise131 [0088]
30 min after the last injection, 20p.1 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 pody. The mice were placed to swim in the swimmin .
TR0 B e B CRBEEh O, e AP L AP e peptice
is proviowas ledvting am ceniver edie pédquevis gomirsiniaderpistresssdntiadigiatelyr consisting
f e exercise and after resting for 20 min, 20p1 of blgod was collected
of SEQ 8 18 ol e SR B e e T AL O P O ment for
modulitirfife ataledst onécatate faldtiviagiddediticinstheflalnothtivas ajgtesiteimodybwekght, body

fat, b||@&§i°|@?&q @Ua',yﬁzégéogﬁgygéﬁ&m%&06|'8‘d”6‘%ﬂ8195{5‘|%r e ,.ftﬁrflagllmat'on and

_ exercise is calcu on the amount of lactic acid level immediately
ImMmurdiyer exercise minus the lactic acid level before exercise. [0090]The

B OF IRCAIGASIHRIMIGRILP DSl FESHINRSIGRKHAAEH RERA ] Heast one of

amount of lactiC acid level iImmediately after exercise minus the lactic acid

the follgydnacandiiany is previskdcirdtacmetion appetitenpoyoneiontnBoskyrfgh blood lipid
level, Bf8BY M cARE. AVdIALILHRYISoRiiRreXNalestiverRraTRIgeH ORI IRty in an

... after the last injection, the mice were placed to swim in the swimming_tan .
individyah6OMRHEI ABPRISISHDAAWRIMASBHH S P Bisr AR desh sdradilggically active
peptid@5the Bid gty ipeabiisktifoptidie GeySAnkiine BYREaRIehtessgstidng, consisting

blood was collected from t rbital sinus immediately. The serum was
essent L B NP L AP 46 BeismIaeo!

1[O®BiHtistichl anfettticat GROL D itfe nenertivaiieeusgafupbivlegicahabatnd pyptide is

. ANOV Analysis.of variance. 2RESULTS Table 1.1 The effect of CMS-001..
providl) e B A o, T R O M lthng o
SEQ (pghe/dayr NonGioiralmiay vatieegniney divimnthegrianefasttea sidna(dsiedicament  for
modulﬁM&fQ@%ﬁ?s@%&ﬁ%ﬁ% individual.
[0042] In a yet further aspect of the invention, a method of modulating the immune

system of an individual is provided, by administering a pharmaceutically effective dose of a
biologically active peptide having an amino acid sequence comprising, consisting essentially of,

or consisting of SEQ ID No. 7 or functional derivatives thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0043] As described herein, peptides described herein have been found to have
important biological activities. The peptides can be readily synthesized by standard synthetic
methods from L-amino acids, but may also be synthesized by genetic engineering methods using
nucleic acids that have sequences encoding the individual peptides. All references cited are
incorporated herein in their entirety.

[0044] As used herein, “substantially pure peptide” refers to peptides that are at least
40% and more preferably 60% and more preferably more than 90% pure. In the most preferred

embodiment, the purity is about 99%-100%. The substantially pure peptide can be used to
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48.0* CMS-001 5 18 105.719.8* 56.7* CMS-008 500 15 116.517.7* 72.7*
CMS-008 125 18 106.519.4* 57.9* Saline - 16 67.528.0 *: 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(tig/kg/day) No. Urea Nitrogen (mmo1/1)

prepare pharmaceutical and nutritional formulations that may be complex mixtures as described
below.

[0045] As used herein, the term “hybrid peptide” is used to refer to peptides that
contain additional peptides inserted into the original biologically active peptide described herein
having the sequence specified above or its functional derivatives, but still retain substantially
similar activity. The additional peptides include leader peptides that contain, for example, an
amino acid sequence that is recognized by one or more prokaryotic or eukaryotic cells as a signal
for secretion of the hybrid protein to the exterior of the cell. The secretion may be a direct
secretion, or indirectly through secretory vesicles.

[0046] As described above, another embodiment of the present invention is a peptide
or polypeptide consisting essentially of a peptide of the present invention. As used herein, the
terminology “consisting essentially of” refers to a peptide or polypeptide which includes the
amino acid sequence of the peptides of the present invention along with additional amino acids at
the carboxyl and/or amino terminal ends and which maintains the activity of the peptides of the
present invention provided herein. Thus, as a non-limiting example, where the activity of the
peptide of the present invention is to modulate immune activity, a peptide or polypeptide
“consisting essentially of” the peptide of the present invention will possess the activity of
modulating immune activity as provided herein with respect to that peptide and will not possess
any characteristics which materially reduces the ability of the peptide or polypeptide to modulate
immune activity or which constitutes a material change to the basic and novel characteristics of
the peptide as a modulator of immune activity. Thus, in the foregoing example, a full length
naturally occurring polypeptide which has a primary activity other than modulating immune
activity and which contains the amino acid sequence of a peptide of the present invention
somewhere therein would not constitute a peptide or polypeptide “consisting essentially of” a
peptide of the present invention. Likewise, in the foregoing example, a genetically engineered
peptide or polypeptide which has a primary activity other than modulating immune activity but
includes the amino acid sequence of a peptide of the present invention somewhere therein would
not constitute a peptide or polypeptide “consisting essentially of” a peptide of the present
invention.

[0047] In the preferred embodiment, the terminology “consisting essentially of” refer

to peptides or polypeptides which have 4 or less amino acids in addition to one of the peptide of
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CMS-001 2017 7.3 2.1* CMS-001 518 6.9 1.6* CMS-008 500 17 7.1
2.0* CMS-008 125 18 7.2 2.3* Saline 17 9.02 5 *: compared with the
saline control, P<0.05 Table 1.3 The effect of CMS-001 and CMS-008 on
liver glycogen level of mice groups Dosages (lig/kg/day) No. liver
glycogen (mg/100g liver tissue) CMS-001

the present invention. In the more preferred embodiment, the same terminology refers to
peptides or polypeptides with 2 amino acids in addition to one of the peptide of the present
invention. In the most preferred embodiment, the same terminology refers to peptides or
polypeptides with one amino acid in addition to one of the peptide of the present invention.

[0048] Besides the example of immune activity modulation used for illustration
above, the foregoing definition also applies to all the peptides of the present invention with
respect to the activities provided for such peptides. In particular, the foregoing definition applies
to peptides of the invention having activities in modulating 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.

[0049] Those skilled in the art can readily determine whether a peptide or polypeptide
consists essentially of a peptide of the present invention under the foregoing definitions by
measuring the activity of the peptide or polypeptide using the assays as described below.

[0050] Those skilled in the art can readily determine whether a peptide or polypeptide
consists essentially of a peptide of the present invention under the foregoing definitions by
measuring the activity of the peptide or polypeptide using the assays for modulation of disorders
such as 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 which are provided herein with respect to a particular peptide of the present
invention.

[0051] The terminology “disorder” as used herein and in the claims refers to any
conditions in the body that fall outside the normal range as measured by standard methods. For
example, in humans, “lipid metabolism disorder” refer to a condition in which any of the lipid
levels in the body exceeds the normal range for that particular person based on the gender, height
and age, as determined by standard medical diagnostic tests.

[0052] The peptide may be administered by any suitable route. Example
administration routes are by intravenous injection, intramuscular injection, intraperitoneal
injection, subcutaneous injection, and subcutaneous implantation, with or without delivery
facilitating device such as liposome, sustain release protection, and the like. Thus the present
invention includes devices for injecting the peptide into a subject. In some embodiments the

device may be a syringe. The peptide may also be administered in any form of oral
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20 8 1567 604* CMS-0015 10439 271* CMS-008 500 8 1408 457*
CMS-008 125 10 1275 726* Saline 10 271 217 * compared with the
saline control, P<0.05 Table 1.4 The effect of CMS-001 and CMS-008 on
blood lactic acid level of mice after exercise groups Dosages (pg/kg/day)
No. Lactic acid increase after exercise (mmo1/1) Lactic acid elimination
after rest (mmo1/1) CMS-001 20 15

administration. Examples may include but are not limited to like tablet, capsule, suspension,
solution, a lozenge, and the like, in the usual form without modification or in a slow release
form, or with or without gastro-enteric protection. The peptide may further be applied in any
form of topical application such as an ointment, cream, gel etc with or without transdermal
facilitating device, or as inhalant of powder, dissolved, or as liposome protected form.

[0053] It is understood that it may be possible to add additional amino acids to the
amino or carboxyl termini of the disclosed peptides described herein as another method of
practicing the present invention. For example, one or two amino acids may be added to the
disclosed peptide without affecting its biological function. It may also be possible to add three
or four amino acids and still maintain the function of the peptides. These are all referred to as
variants of the same peptide. Alternatively, one or two amino acids may be deleted from the
peptide without affecting its biological activity. It may further be possible for three or four
amino acids to be deleted without affecting the biological function of the peptides. These are
referred to as fragments of the instant peptide. Furthermore, derivatives of the peptide such as
conservative replacement of one amino acid for another within the same functional class may be
used to practise another aspect of the present invention. For example, peptides having non-polar
or hydrophobic side chains may be possible to substitute one side group for another without
reducing biological activity. As a further example, a linker/spacer may be inserted into the
peptide to form variants, but the variants still retaining its active moiety as the original peptide
used in this study. These are also considered variants of the peptides. A peptide analogue as
used herein, includes peptides that have amino acid molecules which mimic the structure of the
natural amino acid e.g. an analog with a different backbone structure, or D-amino acid
substitution. As a further example, although the amino acids used for synthesizing the peptides
are in their L optical isomeric form, peptides with one or more of the amino acids in the
sequence substituted with the D-form may have similar biological activities. The term
“functional derivative” as used in the claims is meant to include fragments, variants, analogues
or chemical derivatives of the peptide.

[0054] The use of the above-identified peptides in pharmaceutical formulations may
be employed as possible treatment for disorders described herein, such as immunological
disorders, cancer, fatigue, transplant rejection, and the like. The formulations may contain one

of the identified peptides mixed with other active or inactive constituents, including other
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2.56 0.41* 3.14 0.64* CMS-0015 13 2.60 0.33*2.96 0.33* CMS-008
500 15 2.23 0.30* 3.71 0.22* CMS-008 12513 2.70 0.15* 3.62 0.57*
Saline 14 4.60 0.16 2.00 0.44 * compared with the saline group P<0.05
Table 1.5The effect of CMS-001 and CMS-008 on the serum SOD, MDA,
AST, and ALT levels after exhaustive exercise groups Dosages No.

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,
intramuscular, intracutaneous, subcutaneous or intradermal. The mode of administration may
also be intra-arterial injection that leads directly to the organ in need of treatment. Other modes
of administration are transdermal, inhalation as powder or spray, and other forms of delivery
known by one in the art. The formulation may also be orally taken, and may contain carriers that
can be used to prevent gastric digestion of the peptide after oral intake or any other carriers
known in the art.

[0055] The pharmaceutical formulation may include any of the known
pharmaceutical carriers.  Examples of suitable carriers include any of the standard
pharmaceutically accepted carrier known to those skilled in the art. These include but are not
limited to, physiological saline solution, water, emulsions including oil and water mixtures or
triglyceride emulsions, and other types of agents, fillers, coated tablets and capsules. The
appropriate carrier may be selected based on the mode of administration of the pharmaceutical
composition.

[0056] In a further aspect of the present invention, enhanced derivatives of the
peptide described herein and functional derivatives thereof are provided. The biologically active
peptides of the present invention may be conjugated to other biologically effective or useful
molecules to provide an additional effect or use or to enhance their therapeutic effectiveness.
Many potential conjugating molecules, their biological effects and the methods for conjugation
of the molecules to peptides are known in the art. Exemplary conjugating molecules include but
are not limited to an organic compound, a carbohydrate, a sugar, a polysaccharide, an amino
acid, an amino acid polymer, a peptide, a steroid, a protein, an isolated domain of a protein, a
lipid molecule, a fatty acid, a bile acid, a polyamine, a protease inhibitor, and the like. A
combination of conjugating molecules can also be used.

[0057] Some of the peptides of the invention have distinct therapeutic effects on a
particular cell or tissue type. One important objective of conjugating molecules to peptide drugs
is the targeting of the peptide to a particular location or compartment within the body of an
individual being treated. In this way, the peptide drug and its effects can be concentrated at the
location of the cell or tissue type on which it has the intended therapeutic effect. This can

augment the effect that a similar molar amount of the free, unconjugated peptide would have.
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MDA SOD AST ALT (pg/kg/day) (nmol/1) (Um].) (TJ/L) (U/L) CMS-001
20 9 4A0.2* 400.645.6* 117.019.2* 32.73.0* CMS-008 500 9 4.10.4*
415.731.5* 116.618.8* 32.95.2* Saline 9 6.90.3

Other objectives of conjugating molecules can include, for example, extending the life of the
peptide, altering the solubility of the peptide, altering the activity of the peptide, and altering the
bioavailability of the peptide.

[0058] Chemical reactions for conjugating the instant peptides to the conjugating
partners can be deduced by one skilled in the art without undue experimentation. Various
conjugation techniques are described, for example, in Haas et al., Kidney Intl.,52(6):1693, 1997;
Fiume et al., Ital J Gastroenterol Hepatol, 29(3):275, 1997; Di Stefano et al., Biochem.
Pharmacol., 61(4):459, 2001; Huang et al., Chem. Biol., 7(7):453, 2000; Leopold et al., J.
Pharmacokinet. Biopharm., 23(4):397, 1995; Patel et al., Bioconjugate Chem., 8(3):434, 1997;
Kramer et al. J. Biol. Chem., 269(14): 10621, 1994; Toth et al. (J.Med.Chem., 42(19):4010,
1999; Kim et al., (Biomaterials, 23:2311, 2002; Oldham et al. (Int. J. Oncology, 16:125, 2000;
and Fitzpatrick et al. Anticancer Drug Design, 10:1, 1995, all of which are incorporated by

reference herein in their entireties.

Gene Therapy and Method of Treatment

[0059] Gene therapy based on the discovered peptide sequences can be performed by
designing a nucleic acid sequence that code for one of these peptides. The nucleic acid may be
synthesized chemically and operably ligated to a promoter, and cloned into an expression vector.
The expression vector is then administered into the human body as the form of gene therapy for
expression in the human cell. The term “genetic vectors” as used herein includes these
expression vectors. Vectors that can be used for gene therapy includes adeno-associated virus
(Mizuno, M. et al. (1998), Jpn J Cancer Res 89, 76-80), LNSX vectors (Miller, A.D. et al. (1993)
Methods Enzymol 217, 581-599) and lentivirus (Goldman, M.J. et al. (1997) Hum Gene Ther 8,
2261-2268), the disclosures of which are incorporated herein by reference in their entireties.

[0060] Other vehicles for peptide delivery include expression vectors encoding the
desired peptide that can be transferred into an organism which can replicate in the host organism
to which it is desired to administer the peptide without significant detrimental effects on the
health of the host organism. For example, the expression vectors may be transferred into an
organism which is not pathogenic to the host organism to which it is desired to administer the
peptide. In some embodiments the expression vector produces the desired peptide in a bacterial
or fungal organism which does not have significant detrimental effects on the health of the host

organism to which the peptide is to be administered. For example, the expression vector
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342.727.3 145.232.3 40.28.2 * compared with the saline group P<0.05
CONCLUSION [0093]This study showed that CMS-001 and CMS-008
have the following properties: [0094]1. Extend the swimming time of the
mice, showing that CMS-001 and CMS- 008 can increase the exercise
capacity of the animal151. [0095]2. Decrease the BUN of the mice,
showing that CMS-001 and CMS-008 can decrease the necessity for

oo e o et e gigootit
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parac&@! INGIRABE R eL radiqatieiminatinBsdy B Re! BieddbhclOA 0 dpecies, such as B.
Decrease ALT and AST level, showing that CMS-001 and CMS-008 can

adolesgpptiscithetealesiver BRIMEY FarhERye. dBrifyasikisrcielq@ito B lewtmopr others;

Enterc@BecGsMaIR8 orayerasafi Spohelanpnasmmeniuahexessisadelasdis or Bacillus
fatigue disorders. REFERENCES: [0102]The following references are

cereusinESFABGTe feeiR 1P IHDRGRAYM (eHIERtrishtls OfoTeeserRIYGRbyERisiae or
Sacch&py@ieshogiaiipira K, et al. Protocol for measuring the endurance capacity

%: jce in an %d'ustatée-current swimmin QO |. Bioscj Biote hr)ol . .
BT, 2O Ras orey e D TS5 RS (AR AR Rl e tdyenton.
chemidaln eyothekizeffectpoddloat] bgctihercrdeans, including but not limited to the reverse
transcription of MRNA to produce cDNA molecules, can be incorporated into expression vectors
for gene transfer into the desired organisms by methods of genetic engineering familiar to those
of skill in the art. The expression vectors may be DNA vectors or RNA vectors. For example,
the expression vectors can be based on plasmid or viral genetic elements. The expression vectors
can be vectors which replicate extra-chromosomally or vectors which integrate into the
chromosome.

[0062] The expression vectors comprise a promoter operably linked to a nucleic acid
encoding a peptide of the present invention. The promoter may be a regulatable promoter, such
as an inducible promoter, or a constitutive promoter. In some embodiments, the promoter may
be selected to provide a desired level of peptide expression. In addition, if desired, the
expression vectors may comprise other sequences to promote the production, presentation and/or
secretion of peptides. In some embodiments a nucleic acid encoding a peptide of the present
invention is operably linked to a nucleic acid sequence which directs the secretion of the peptide.
For example, the nucleic acid encoding the peptide of the present invention may be operably
linked to a nucleic acid encoding a signal peptide.

[0063] In some embodiments, the expression vectors which are engineered to encode
the peptides of the present invention may be expression vectors which are adapted for expressing

the peptide of the present invention in a bacterial species that makes up the normal gut flora of
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blood serum carbamide nitrogen and liver hepatin affected by gen-seng.
Prevent Medicine Literature Information, 2002, 8(3):293-294. [0105]3.
WANF Xiao-xue, QIU Juan, SONG Yu etc. Study on Effect of Theanine of
Fatigue. China Commonality Sanitation Journal, 2002, 18(3):315-317.
[0106]4. Thomas D P, Marshall K I. Effects of repeated exhaustive
exercise on myocardial subcellular membrane structure. Int J Sport Med ,

1988, (9):257-26 07]5. JIN Zo -Ii Evaluation principle and
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0112]Methods: An immuno-compromised mice model was first set up
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[0113]Results: At 2 ay, CMS-001 was found to be. be to |n ase
can ey T VRO o PO IAC S8 OO LY Byl s
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An examgl afeaoh Hyemﬁegt_togmgmahn[Usl%]temnmoaﬁcﬁmmfsst@d@ag et al., which is
herebycé%@ig@) ﬁ?&rp%‘afe%%?’rM@?@ﬁ&ér iinli1[§'@htirety.

[0065] The expression vectors encoding the peptides of the present invention may be
introduced into the organism in which it is intended to express the peptides through techniques
known in the art. These techniques include traditional methods of transforming bacteria, yeast,
or other microbes, through the use of chemically competent bacterial cells, electroporation or
lithium acetate transformation (for yeast), for example, as well as recent advances in the
transformation of bacterial species recalcitrant to these procedures. In some embodiments, the
expression vectors are introduced into lactic acid bacteria known to be recalcitrant to
transformation using the method disclosed by Leer et al. (WO 95/35389), the disclosure of which
is incorporated herein by reference in its entirety. The introduced sequences may be
incorporated into microbial chromosomal DNA or may remain as extrachromosomal DNA
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
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1.2Experimental animals [0117]Male Balb/c mice, specific pathogen free
grade (SPF), weighing 18-22g were obtained from Academy of Military
Medicines and Sciences experimental animal center, PR China.
1.3Preparation of animal model, administration of CMS-001, and
guantitation of T lymphocyte proliferation rate 111 [0118]Balb/c male mice
were randomized into groups of: CMS-001 (201.1g/kg/day, 51.1g/kg/day),
the saline contro], and the normal contrql. All mice except the normal. .
produGE TP e Lo BB OIRT B8RS PR Lr S Bisfpgoanism
or othéivistaatesernstanosptices tighelest, invikby dadipeptined pyaplied their intended effect
intraperitoneally once per day for 15 continuous days after. irradiation, On
opon (SRR TR SR SRR TR AR 0 mucous
membraneeitbecn eisbpatsg ess e pically. ththensdldetestinere dispersed to single

O crtodtal e o e N e e ee B Dbt Sk 2 proans for
deliveringitop sresificiiorl e Spig/in thavesis ddcharenendBademaiekiaicid (such as an

expresSRRRIS Y RRIGRG A WRISiI&ISR ReRAIRY: chRsES IR MRR: MithBlehetein can be
37C and 5%CO02 for 68 hrs. The proliferation of T lymphocyte was

deliverget ity ORIt PRAPIHACES PehHar iftiRADH PhERRGRRBA dRGaERegtion as
descriReC@idinsbtokharfelinvdng; Btimuede elex thit 2 MeRN7OD AU PBEeMAsE, the

) wells / mean OD value of the baseline blank wells. 2RESULT Table 2.1 )
disclospi GLHUEBATIRSIBRIFIER HeTsin BH e IR iR RBHFDr a ALBRUNEN i Peptide
itself dAAND&IBRCaPEINRES @tithaitig o Sorne Re6l asRga RO B EthY] Bs Y l2Mdpdsadesyibed in US
ontr%Sl..ll0.0S%%gﬁl control103.420. 93*

.270.19* sali 3 )
6245440 e IR Bl o R AL LB P Fosa R &gy Al the
scientivvap Uohicadi da s @ b beettssitidi cddde dheei Ay pupdted e gindifeeditiendea

E'T?é'ct?clmse'g ré'(];'r?éa ﬂ%?apy and

r n induced immung-compromi ce, wi
G A O SR s
methoihrh tneatvent pridedepstipatsesfitdnt aditstHer dhgseREPERE NOEHSI (0 %0 | Terévatives
thereof.OI Oy 3 ?f’etF% e%ﬁséﬂﬁﬁ@?%ﬁﬁ%é@@%%?%5 fﬁé%@&’ fﬁé "for these peptides
entiréties. [0121]|1. New drugs (Western mediciné) research direction
and thejridefplativesdresediait the idrueserea srean syseistry Drug Political Situation.
1993, 7:128-137. [0122]2. Qiu Zhi-giang. The influence of Fuzheng
buxuegao to blood system and girmplygunction affected by
Lanzhou Medical Transaction, 2003, 3(28). EXAMPLE 3

dioth )
THEEHRECT SR TR GIOLANE SR R E SRR R AL SR R GUE OF

MICE [0123]Objective: To investiggtedie immunosuppressive effect of
%%%9?14 begbtjhe%t?\i/(eizp a}lgog\r\%fgtlraé)tget#e 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 malondialenyde (MDA), superoxide
dismutase (SOD), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) levels
were also observed to investigate the possible anti-fatigue mechanism of CMS-001 and CMS-
008.
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[0124]Methods: Pieces of tail skin from C57BL/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

t organ transplantation. IMATERIALS 1.1Drygs and other reagents
R A A 0P o R GeEfadiions Wer found to be
able toRbaythacthetioalalsietdwibihanghiame GFRnhjad (04 88 Gymbkpelimecase the liver

C : Novartis Pharmaceutical Co. Ltd,,.Basel, Switzerland. [0129]Saline..
alycodsiieehy AR e e SR8 P B e A R SRSt Sicance

compaTtaenjitihBbédisali @heamical(E<0.08). , ITiaagialsP RoGhinbatICAARPAAIsnd CMS-008 were

oo oS U AR R i B ASTRUEB IHASET
of SO HiHNYEXBRISHIYAGHEr BT BIiiE sttt ah Rien BFance coaulased withdhgialine control
(p<0_015?{-229: Military Medical Academy of Science, China. 2GROUPING AND

&

EATMENT 2.1Grouping and test substance administration o
(0983 BalbfednibésinBie rgﬁ%‘?ﬁieé%t&bﬂgm ofverfadopnd to have anti-fatigue

propertRQQhdLO O A ed APthd eiseHave AT kOrERId Gikslasirorine A

(10mg/kg/day), and saline control (0.5m1/day). Half of the mice were male

and half were female. !0134!The test substances were dissolved in 0.5m1
1 S | jected for 5 days before the skin
1.1 tpngpladtaigetiollowed by daily injection until the end point of rejection of
t in gr?. ; @fin raftin é% 35]A patch of hair,at the t;glc f Balb/c
0 S By N Rk ESIp B R B, SBel nonne
PharmagyuitooahGtelydl cih2nzize ppedObed. by removing the skin surgically, and
t pie full:thickn i skin r -matc OF ~_yig i
B 5 MIBGEEE Rl Bhe e e L o TR cattornia
USA. covered and protected with a layer of paraffin gauze, and a covering

pﬂé‘@?@j WasaRpiecheTREHBSIBLWRIE MARGHE Fa¥R &HSn Laboratory, Shanghai,

~transplantation111, and the recipient mice were monitored daily for the
China,\R&iity of the allograft. The end point of rejection was taken as only less

theavdP% afithe aHegeh respaksyiaRis<gliidnRiag BiealRal¥sisy Corporation,
Nanjing, China, PRC.
[0077] AST and ALT reagent kits: Beijing Zhongsheng Bio-engineering High

Technology Corporation, Beijing, PRC.
1.2 Animals

[0078] Male BALB/c mice, specific pathogen free (SPF) grade, weighing 18-22g
were obtained from Academy of Military Medicines and Sciences Experimental Animal Center,
PR China.

[0079] The mice were randomized into groups of CMS-001 (20ug/kg/day,
5ug/kg/day), CMS-008 (500ug/kg/day, 125ug/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 25t£1°C.
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[0136]Statistical analysis was performed with Kaplan-Meier survival test.
3RESULTS Table 3.1 Effect of CMS-014 on the MST of mice skin
allografts GroupsDosagesNo.MST (days)
CMS-0145001.1g/kg/day99.80.4* CMS-0142501.1g/kg/day109.80.5* -28-
CMS-014 1251.1g/kg/day 9 10.00.5* CsA 10mg/kg/day 9 11.60.8* saline
0.5ml/day 8 8.10.4 *: Compared with saline control group, p<0.05
4CONCLUS£ON !0137]CMS -014 was found to be able to prolong the
13 ¢ graft, with statistical significance (p<0.05)
cpmm;red Wﬂﬂhﬂr@ﬁhﬂk (G0otrok SDbiH>048kmpy be used as an
0-S 0,control the rej ec tion after organ
t ant;ﬁg %E%n f6 35 owiﬁgﬁeferences are
|m@%ﬁbratdchbmamdjgutelfm’ed(Baaalyslae%éﬁﬁP@1§§ [0139][1] Mlng
1.4 : i 2IC A

d&@&&h Exyaegyrbrﬂmvretmngaat amﬁ@tlrmo tbeamlqmévgmm@lgbed and lead pieces
correspBHAMEUPSYs 290Re HEBYLRRRAORRre wrapped to the tails of the mice at about 1 cm

away from the body. The mice were placed in the swimming tank, at water depth of 30 cm and
temperature of 25+1°C. The limbs of the mice were kept moving in the whole process. The time
of swimming until the death was recorded.

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

[0084] 30 min after the last injection, the mice were placed to swim in the swimming
tank without addition of weight for 90 min, at water depth of 30 cm temperature of 30£1°C. The
mice were then allowed to rest for 30 min, and blood was collected from the orbital sinus. The
serum was isolated and the BUN was determined by a fully automated Biochemistry Analyser.
1.6 The effect of CMS-001 and CMS-008 on liver glycogen level of mice %

[0085] 30 min after 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 Kit.

[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 exerciset™

[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
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[0140][2] Steven H. Borenstein, Jeremy Graham, et al. CD8+ T Cells Are
Necessary for Recognition of Allelic, But Not Locus-Mismatched or Xeno-,
FILA Class | 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 4a Human
He atis [0141]Test peptides were added to the culture medium of 2.2.15
cell line. After incubation, the concentrations of hepatitis B surface antigen
30+1°4qBdRdIMRe LD BIESMBIGEPRLBADS, BribswhalkiR ectisus! BRIpdiately after the
exercidEihd-BINAd&itersHBOrsmesil M VeI d s panRetan e sanRases tdlidinus again.
that of the control. Peptides CMS-017 and CMS-023 at suitable _
The blegd cusiradrisd \%ﬁ’e“ﬂﬁﬁﬁﬂ’%tﬂ@\‘iebaﬁﬁ[H’é‘ﬁaiﬁi%%“‘%ﬁrué—%tﬁ/ﬁ‘}'%"?ﬂﬁb!n the blood

was deféEmsialinicrt sehificanepggrppared with the control (P<0.05). Itis
concluded that these peptides mag be used in the management o

f
hRaRlis B Tk THuetiBh 1agii RAFIERNAICES GI1ed PRECHE dfiaderlg b pased on the

amounda€l 1606s-8:1d »e«ffrﬁ Cmu@@iﬁteﬁyiaﬁ@%)l@@iééfn?irﬂmi??Ia@ﬂésaﬁggéﬂv)ebb(efore exercise.
rican Peptide Company, Inc., Sunnyvale, California, USA.
ARAE 2 178 AP oan el Aot By e Rt e CAdeetaped on the
amounDdfAqctiaacu pelig dninydiiatbilatidieabieeiternrondined ftvemiingved hftaglast,
{ ang SORRE S flns]‘(dtio Di GasRS AT

gﬁc}: /KIS_LI' levels

e WOJ. Z
after exheditine AENMIsgas from GIBCOO, Invitrogen, Carlsbad, California, USA.

[ lisagKits: [ Shiye: .
e e M R TS R Yimming
tank wiirautiegdiiéor ORWGidor ahwaletsiepin afiGo of-BY ENRaEEidRSpIAN. By the
ot i con f ical Uni j ToF: T
s R C AR Y et 2 R g s
immediagebimdierseribiasderlatentpatdche MDRISOIP2/A5T5 anslId laT Isygbheeiermined.
19 Waredhanyasigd@nd adjusted to 2x106/ml with MEM (containing 10% fetal
bovine serum, T00mg/m1 penicillin, and 100U/m1 streptomycin). The
SLP998hsiorPHES 8RR ToST &P We k7R u RN Amsbyisfserfwaliance.
and incubated at 37C, 5%CO2 for 48 hours for attachment. The peptides
were added to the final concentration of 4001.1g/m1 with 3 parallel wells
2 prESaMTpEe. One set of blank control (3 wells) was also prepared, in which

h ti d wit t [ The plate incubated at
Table & AR R T e 48 e ERLP et TG i
d medi f th iti the original),.and the. plat
B g
supernatants (SP 91egcua]¥are were collected, and the titers %’ftﬂﬁ'é?&é and
HEM§-Wre dédermined by IBLISA9tRSE§ according to thelfistruction of

thecietegdion kit manufactures. Tha dghyibittoskpercentageg@fithe drugs
ion = (Ayerage conceq rggon of control

were calculated as below: % inhibit
- é&%\'goé)%:onggﬁtration of s":?mple%%%jaée concentrat? of control x
10094 S[008 8] Ti#S preparatictBand 106U3d9ctr of cell suspéndibn was
re%%ﬁ%d as in_test 1 above,,Rut atthe papfide concentration of 160pg/mi.
y the end of incubation, the supernatants were collected and the
HBV-QiNhareheathttht calsne/eoatddi@ination by fluorescence quantitative
PCR, according to the instruction of the detection kit manufacturer. %
inhibition = (Average DNA concentration of control - Average DNA
concentration of sample) / Average DNA concentration of control x 100%
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Statistics [0149]Student t test was used for the statistical analysis. P<0.05
was taken as statistically significant. RESULTS Table 4 1 Inhibitory effect
of peptides on HBsAg and HBeAg at 4001.1g/m1 * Compared with the
blank control, Pc 0.05 Table 4 2 Inhibitory effect of peptides on HBV-DNA
at 1601.1g/m1 Peptide% HBV-DNA inhibition CMS-01790.8%*
CMS-02370.8%* * Compared with the blank control, Pc 0.05.
CONCLUSIO 150]At sujtabl ncentration, CMS-017 and CMS-023.
Table 2,35 SHAGPhE MU0 AN WB OB HRBAL G HEBRER CE A frercse

UARWKs that CMS-CLPEREHIEEYE mAPoe J&Ea MTRgem MM Ment of
817 on duckBepatitis B in vivo [3151]Cbjektv’ To investigate the
GEMBr8L effects 0fCMS-017 on duck héBatiti$® #idu&*(DHBV) in vivo.
GMESFBBDS [01583@MS-017 dissolvedlin salind wafapplied to Chongging
civigkdogpatitis B atigal model by intrarmgisculag inggtion for 28 days. The
siwen levels of DHBV DNA and DHBsAg (dugk4iepatitis B surface
antigen) were observed by serum dot-blot hybridizafion and ELTSA

respeRoRT LN B sHIRCRAtFObIRAR BBntrol. RESULTS [0153]CMS-017

was found to be able to reduce the serum levels of DHBVY DNA and

roe D A A A

ME OD A 2 otre v 410~ PHBVDNATDO ve-setrum
(5x187°88pies/m1 oculafi® intd YREHAGRM A DULRAE 155 ne-day
&@%@8}’ p the heﬂgﬁH@ animal model. 1(_) days aft_er

old Chongging du
ino i

and $tMiSegglof infétion was cdhfirmed®g 1684510t hybridization with
DHBY¥ \pdlfpprobedabeled with gigoxi}3a.,Thg ducks were bred to 2
weeks old for entrance into the study. ZGrouping and administration

CMS-008 500 8 1408 + 457
CMS-008 125 10 1275 £ 726>
Saline - 10 271 £ 217

* : compared with the saline control, P<0.05

Table 1.4 The effect of CMS-001 and CMS-008 on blood lactic acid level of mice after exercise

groups Dosages No. Lactic acid increase Lactic acid elimination
(ng/kg/day) after exercise (mmol/l)  after rest (mmol/l)

CMS-001 20 15 2.56 + 0.41* 3.14 + 0.64*

CMS-001 5 13 2.60 £ 0.33* 2.96 £ 0.33*

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

* @ compared with the saline group P<0.05
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[0155]Ducks confirmed with DHBV infection were randomly divided into
the following groups: [0156]1) Control group (n=12): Normal saline. 1 ml
per day, once per day, and applied by intramuscular injection. [0157]2)
CMS-017 group (n=12): 200g/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 fte err%jﬂ |on treat ent. 1 ml blo d sam Ies WecMSrawn from

Table%}} ‘90@9"2& 28 Mo VP e Atk ghd ALT
levels é%[tFﬁ@ﬁ&‘S‘rYFe 8?%1'%ere |solatee and stored at -20C until analysis.

9rOBNA pro@ﬁ°

CMsafifdle) atfto nltrocelluﬁ)se m!kﬂéﬁe aemmmecmmﬂg 2* 32 7+3 0*
cM¥gtpsceapipbeled proge for PHBV-DNAGasikationlzls DEBY DNfg,5 o»

40p1+DHBsAg 100p1 was used as internal standard. CDP-Star
Salipgorimetry reagent was used $HARplifR4&iGE S he fﬂf@r@éé@ﬁce Qe -2
t) r s d for film scanning, and Discovery
S‘g?@é%l?ae\rﬁ%y r?gﬁs%-'fﬁ/l\;% e%or(jj qa§ant|tatlve analysis of the blots. The
blot value was described as "volume" (volume=intensityXmm?2) 2)
CONCQU serum level [0160]DHBsAg level was determined by ELISA
—nwgli’ﬁgl%], and the 0.D value was obtained by ELISA reader (Bio-TEK
de0pat 490mis su8asiived drealGaES-DLGIIPEIMTHGS Saveath e fotiediogpfoperties:
SRRBATOLPLAGRE the SATMARIT (7 bt tlenlCH SRR EPERASRAT 8 Cms-
rum DHBV DNA concentration Ta e 4.3 Serum DHBV DNA titer during
008 capriacepaee iR ExRssisnerAOBIRTINAINeblime )  Pre-treatment Week 1

VKRRISE WeekSecrease the BUN of the mice, showing that CMS-001 and CMS-008 can
decrease the necessity for catabolism of protein for energy production during exercise!®.

[0096] 3. Increase liver glycogen reserve of the animal during rest, giving the
animals increased capacity for exercise!®..

[0097] 4. Decrease the blood lactic acid level after exercise, and increase the speed
of lactic acid elimination thereafter, showing that CMS-001 and CMS-008 can decrease the
speed of lactic acid production or lactic acid elimination during exercisel”.

[0098] 5. Decrease the MDA level, showing that CMS-001 and CMS-008 can
decrease free radical production during exercise®.

[0099] 6. Increase the SOD level, showing that CMS-001 and CMS-008 can
increase free radical elimination during exercise®.

[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.
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Week 4 Week 5 Normal saline 2055.9521.8 1952.5621.5 2048.6692.3
2031.2722.3 1886.0641.3 2118.5468.1 CMS- 017 2207.0237.5
1991.8378.9* 1925.0549.9* 1743.9555.0* 1544.9389.7*

[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.

[0104] 2. HE Ling, WANG Ming, CHEN Run etc. The effect of blood lactic acid ~
blood serum carbamide nitrogen and liver hepatin affected by gen-seng. Prevent Medicine
Literature Information, 2002, 8(3):293-294.

[0105] 3. WANF Xiao-xue, QIU Juan, SONG Yu etc. Study on Effect of Theanine
of Fatigue. China Commonality Sanitation Journal, 2002, 18(3):315-317.

[0106] 4. Thomas D P > Marshall K I. Effects of repeated exhaustive exercise on

myocardial subcellular membrane structure. Int J Sport Med > 1988, (9):257-260.

[0107] 5. JIN Zong-lian. Evaluation principle and method of function food. Beijing:
Beijing University Publishing Company, 1995.

[0108] 6. Sanitation ministry, Evaluation progress and test methods of health care
food. Ministry of Public Health, PR China.

[0109] 7. Westerblad, et al. Changes of intracellular pH due to repetitive stimulation
of single fibers from mouse skeletal muscle. J Physiol; 1992 Apr; (499):49-71.

[0110] 8. Groussard C, Rannou-Bekono F, Machefer G, et al. Changes in blood lipid
peroxidation markers and antioxidants after a single sprint anaerobic exercise. Eur J Appl
Physiol. 2003 Mar; 89(1):14-20.

EXAMPLE 2
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).
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1742.7437.0* * Compared with saline control P<0.05 [0163]2. The
changes of the serum DHBsAg level Table 4.4 Serum DHBsAg O.D. value
during pre- and post- treatment Pre-treatmentWeek 1Week 2Week 3Week
4Week 5 Normal saline CMS-017 0.9490.688 0.9280.402 0.7610.540
0.7610.328 0.8920.762 0.6680.310* 0.8670.802 0.5510.268* 0.7010.673
04790.279* 0.8710.634 0.4880.182* * Compared with saline control
P<0.05 CONCLUSION [0164]At suitable concentration, CMS-017 was

1 f%@%m%g%ropertles in vivo, with statistical significance

1.1 cDroparetrsudbntoe saline control (P<0.05). CMS- 017 may be used in the
E@@f&eﬁw 55?' |2:1‘ectt|on rel%gsdlz%(f%rd he %harm eutical Co.

wing references’ are incorpaorate ereln erence
Ltd., Sthemizhen, PR China.

[0115] Hank’s solution, Bovine fetal serum, and RPMI-1640: Hyclone, Logan, Utah.
[0116] ConA and MTT: Sigma Chemical Co., St. Louis, Missouri, USA.

1.2 Experimental animals

[0117] Male Balb/c mice, specific pathogen free grade (SPF), weighing 18-22g were
obtained from Academy of Military Medicines and Sciences experimental animal center, PR
China.

1.3 Preparation of animal model, administration of CMS-001, and quantitation of T

lymphocyte proliferation rate !

[0118] Balb/c male mice were randomized into groups of: CMS-001 (20ug/kg/day,
5ug/kg/day), the saline control, and the normal control. All mice except the normal control

group were exposed to 600 rad Cs™’

(82.83 rad/min for 7.2 min). The test substance was
dissolved in 0.5ml saline, and applied intraperitoneally once per day for 15 continuous days after
irradiation. On the day after the last test substance administration, the spleens of the mice were
dissected aseptically. The spleens were dispersed to single cells, washed, and the cell
concentration adjusted to 4x10%ml with RPMI-1640. To a 96 wells culture plate, 100ul cells
and 100ul Con A (to final concentration of 5ug/ml) were added per well. Baseline blank controls
without ConA were also prepared. The cells were incubated at 37°C and 5%CO, for 68 hrs. The
proliferation of T lymphocyte was determined by the MTT method ). The stimulation index
was calculated according to the following: Stimulate index (SI) = mean OD value of ConA wells

/ 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 20ug/kg/day 10 1.27+0.19*
saline control - 8 1.11+0.08
normal control - 10  3.42+0.93*
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entireties. [0166]1. Chen Yaxi, Guo shuhua, Zhang Dingfeng, et al.
Foundation and application of Chongqging duck hepatitis B model. Chinese
Journal of Hepatology. 1993; 1(2):89- 91. [0167]2. Chen Yaxi, Guo
shuhua, Chen Xuehua. Preparation and application of DHBV 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 ané:l_a lication of serological parameters of humoral
immunitf?@@ﬁr H‘@H&ﬁ @%&%&Pé@l%se Journal of Hepatology. 2001;
9(1):13-15. [0169]4. Tang Ni, Huang Ailong, Guo shuhua, et al.
3 Roafigitios IaNDuck hepatitis B surface antigen and its applications.
Jrlofm%'n iversity of Medical.Sciences. 1'6(%:14-.. .
S T SRR R SRR Chai fofertion i
radiatigpeuficatlyitnmuonsaesponised miid Bvitin fatieticd Lisigs i {Tairves ehdwingahef CMS-
001 mARAIIAGY LA B ARRLEEoN MHATKY- LRGNy HMAng: AHP BxcfRtherapy.
m henyuan, et al. Immune responge 0 acute?;?/ﬁ}%ilecte%{dugisa to d%((j:% erapy
hepatitis B virus. Chinese Journal of Microbiology and Immunology 2000;
REFERENGES)9. [0172]7. Chen Yaxi, Guo shuhua, Qi Zhenyuan, et al. An
epRoGMeNtah SO RYMPHIENRATABS Y RKORRBALIMNS &nViByS Bference in their
. combination with famciclovir. Chinese Journal of Hepatology. 2001;
entiretigis):209-211. [0173]8. Qiu Zhi-giang. The influence of Fuzheng buxuegao

t@d%@gc: syﬁtemeandruzggggvgygwmé@mmﬁm@éhw reﬁelé@mﬂrpguei\ngmm clinic.

. Medical Transaction , EXAMPLEST INHIBITORY

Ch'”‘*%éﬁ@@ﬁ*%ﬁ"&‘ﬁ%?ﬁ%@ 8@3@%@%@:@5&&\%%&NTED HUMAN
GASTRIC CARGINAIMARGTHE2AMHENS GRAETAMAKERESLS blodDsygsm and

. and.Reagen 0174]C 24-16; Custo thesized by S

immu S Ao £ e e L R PR e gR A s

Tianjin Jinyao Amino Acid Co., Tianjin, PR China. [0176]Fetal bovine
serum (FBS): Hyclone, Logan, EXeRMBLEBRPMI-1640 cell culture

EPREER (7 BRI MYNCHaR: SARSATAICAH AR ALLOGRAFT IN MICE

[0123] Objective: To investigate the immunosuppressive effect of CMS-014 by the

skin allograft model.

[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.
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USA. 1.2Animals [0178]Healthy female BALB/c (nu/nu) nude mice,
specific pathogen free grade (SPF), 4-5 weeks old: Academy of Military
Medical Sciences, China. 1.3Cell lines [0179]Human gastric carcinoma
cell line BGC-823: Cancer Research Department, China Medical Science
Institute. 2METHODS 2.1Animal model preparation and determination of
anti-tumor effects111 [0180]Hunan gastric carcinoma cell line BGC-823
?f hase wereg d;usted to th concEntrfjgaw of 2x107/m1 and then

ed Neeu 9@1"{'&'} mi G frﬁlcﬁg}amouse)

1.2 TAmnmls:ulated animals were randomlzed into groups of CM5024-16

A TR R O SN AT o oo

old, weigfivey mmglwmmdlswaﬁmdmmest ScibstanCeiby intraperitoneal

inj nw ted.o f Uénﬁ t
_ drgba}%f%? 30 zff;)(s)or?tzl)z#uog:s gays ihe neeax%gﬁy Qféﬁfﬁ] sqt\F %néhﬂt{%%o g: Military
Medical|Aerdetassé Soieneccoidtied and their weights determined Inhibition rate
= (Mean weight of negative control - Mean weight of test group) / (Mean

o Weightpf e gRtive BB eNme§0% 2.2Statistical analysis [0181]Data

Were expressed as Mean SD ANOVA of the SPSS software was used for
2 & anad b&aly, 88N vere taken as statistically

S[gmt}ant &%%SM%BSW'E?@'%%&EH%nmf@ltlgﬂa@éfsetﬁfot@i‘éftﬁ%@@@@;/kg/day,
mice-transplanted human astrl carcmoma BGC-823 xen
25010 Gl SR LI b

Db b@?q H(gécﬂgyé%r)d saline con?rol (0.5ml/day).
Half ofaivib 8- %Ee%)&ldgﬂ&gfﬂaw&dfériﬁléi* 544* CM5024-163201.1g/Kg/day

*
[&1%2]1'01%’% test substances were dissolved in 0.5ml saline and intraperitoneally

injected for 5 days before the skin transplantation, followed by daily injection until the end point
of rejection of the skin graft.
2.2 Skin grafting

[0135] A patch of hair at the back of Balb/c mice was removed by 8% Na,S solution.
On the next day, a wound bed of approximately 1cm? was produced by removing the skin
surgically, and then a piece of full-thickness tail skin of 1cm? from sex-matched donor Cs;BL/6J
mice was placed onto the wound bed. The surgical site was covered and protected with a layer
of paraffin gauze, and a covering plaster was applied. The plaster was removed 6 days after
transplantation™, and the recipient mice were monitored daily for the viability of the allograft.
The end point of rejection was taken as only less than 10% of the allograft remained viablel?.

2.3 Statistical analysis

[0136] Statistical analysis was performed with Kaplan-Meier survival test.

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 250ug/kg/day 10 9.8+0.5*
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44.7* CM5024-161601.1g/Kg/day 8 1.320.68* 54.0* 5-Fu20mg/Kg/day 9
1.700.70* 40.8* Normal saline0.2m1/day 8 2.871.05 * : Compared with
normal saline group, p<0.05. 4.CONCLUSION [0182]CM5024-16 at a
dosage of 160-640g/kg/day, was found to be able to inhibit the growth of
nude mice-transplanted human gastric carcinoma BGC-823 xenogratft,
with statistical S|gn|f|cance compared with the normal sallne group

( : :
h&MIR- BWeference in its el&m#&q@ﬁ&ﬂl Li XIQ Zhan@@t,OLthb FJ Xu

Mtl_;,,drl Q. The effect of Hehg ?ylon on the expregsgignpgmetallo
proteinases in gastric carcinoma ceII ines. World J Chinese Digestion,

268181 1(5):544-546. EXAMBYVER THE INHIBISORY EEES4TS OF

RER are RRHERA QftfoRGBiR 4oids IN VIVO

4 CONCLUSION
[0137] 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. CMS-014 may be used as

an immuno-suppressing agent to control the rejection reaction after organ transplantation.

5 REFERENCES:

[0138] The following references are incorporated herein by reference in their

entireties.

[0139] [1] 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, 170:1556-1565.

[0140] [2] Steven H. Borenstein, Jeremy Graham, et al. CD8+ T Cells Are Necessary
for Recognition of Allelic, But Not Locus-Mismatched or Xeno-, HLA Class | 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 4a 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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[0185]Objective:To investigate the effects of peptides on the growth of
hepatocarcinoma H22 in mice. [0186]Methods: BALB/C mice were
randomized into groups of saline control, 5- Fu, normal control, peptides.
Liver carcinoma H22 cells were transplanted by intraperitoneal injection
and the test substances administered also by intraperitoneal injection
once daily. The survival time of the mice was recorded and compared with
thg controli. !0187]Results: At doses of 80g/kg/day, CMS-024.04,
1 L - CMS-024.14, CMS-024.16 were found to be able to prolong
te18afvivairoé migitkanspk01ddanihcha2 26 mareadstovit s phatistical (of 1-amino

o G SRR TR R o s, 2%

wWetdIbund’td.héabdd torproluacsteeesUbyivahwinnhem@tivishBinansp (&S0 DNA, was

1 s g S u r
sl A L A E (EHIBL D U g and he
Deparm@a@te@fslr[magy@me@ﬂ 6, O Sio4-ospiciatiried 40 BBrijing University (test
two). CMS-024.16 were custom manufactured by Shenzhen Kangzhe

Pharmaceutical Co. Ltd., Shenzhen, PR China. [0190]5-FU (5-fluorouracil)

was4bm T%ﬁ.rpglwaormﬂm@pﬂ\éﬁbm LY¥RS THEIn CHRfra®j0 10vifEaaRe Carlsbad,
Califom@s fygm China OTSUKA Pharmaceutical Co. Ltd., Tianjin, China.

[0192 RPMI-1640 and Fetal bovine serum (FBS) were from GIBCOO

I8hen, BsAdHEITE AHRSAGAISABIA D IS Eofithpmlidl fbiye Kehua

Biotecﬁlg]m@hﬁremqm,,m dronds, Missouri, USA. 1.2Animals [0194]Healthy

CLA rade 6-3 wee t 18-2 Were from
AR PR g AL A ey 7 B ARG G -DNA vis
from OA3EHIlgéne so[fidty] bfizhdtrastiag Mepaat danariiyGd2d cebus ?RiIC vege
from Tumor Department of Medical Institute of China Medical Academy of

%@Jﬁ%%umg China. 1.4Grouping of animals [0196]Healthy BALB/c
MICE Were T

andomlzed |nto groups of CMS 024 04 CMS 025 05,
§ B Gde Bo M = = cenfie tration

eﬁ(ﬁ%]WO dzaé’i)j éé\@?tﬁggzﬁhﬁég%b’ér@ﬁ&\%fgﬂaalrﬂrHﬁBsﬁ\éﬂtWE1T Gith MEM

inoculation). 1.5Administration of hepatic carcinoma H22 mice model

(contajoing 73 MM daiab AMAIRR AL 9RrBEARE oMY iforasss HiG)d e feptomycin).  The
susper3Rf a8 hokfited on a 24-well culture plate with 1.5ml per well, and incubated at 37°C,

5%CO; for 48 hours for attachment. The peptides were added to the final concentration of

400ug/ml with 3 parallel 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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ascites was collected and the cell concentration adjusted to 5x107/m1
with D-Hanks' solution. 0.2m1 of this was inoculated intraperitoneally to
each BALB/c mouse except for the normal controls. 1.6Test substance
administration [0198]Administration of test substance was started on the
next day after the tumor cell inoculation. The peptides and saline were
applied daily and 5-FU once every two days for 60 continuous days or
until | e mice. 1.7Survival time recording [0199]The time of
Test 20 BERHAES AV ENRE Brolongation calculated. Survival
t|[ma4910Ion];laélprepmmlwtahadmtmimﬂ cHIR SBusviviahasotepmadtbas in test 1

e I R SRR B0 B e

were K&Qﬂ:ﬂim@andcehmalﬂwwm;d f(monmenﬁaham%velmyadmemmansmamdﬂunrescence

ong: SUrvivors. 1 Stat stlcal me |'[ 2t02r]Ka%pI er method
quantl at é'% CCOI[’ {nsg( € INS ructlon HngIe ac rer
was useéd'for stati |ca comparison An values equa 0 of 168s than

POSnhistiaken §8\staiistiCAp signikotpticPRESIONTS {0208)abe DNA

esqredntiatiowatsdomée) Ausregparbid conegstiglinrefaitstend bée Table

6.1 Effect of peptides on the survival of mice transplanted with H22
Statistigpatocarcinoma Groups Dosage Survival time (days) Survival time

(v SurdyRleRrAaRaaier (@ G rR24AARAP KahRis. P<0.05 was taken as

statistically significant.

RESULTS
Table 4.1 Inhibitory effect of peptides on HBsAg and HBeAg at 400ug/ml

Peptide Inhibition ratio to HBsA\ Inhibition ratio to 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 160ug/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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19.00.9 20.24.4* 15.8* CMS-024.05 80g/kg 16 19.01.0 19.32.4* 10.4*
Saline control 0.2m1/day 16 18.00.3 17.42.1 5-Fu 20mg/kg 16 30.02.0
32.56.3* 84.5* Normal 16 60 60 * Compared to saline control group,
P<0.05

Example 4b The antiviral effects of CMS-017 on duck hepatitis B in vivo
[0151] Objective: To investigate the antiviral effects of CMS-017 on duck hepatitis
B virus (DHBV) in vivo.

METHODS

[0152] CMS-017 dissolved in saline was applied to Chongqing duck hepatitis B
animal model by intramuscular injection for 28 days. The serum levels of DHBV DNA and
DHBsAg (duck hepatitis B surface antigen) were observed by serum dot-blot hybridization and

ELISA respectively and compared with blank control.

RESULTS
[0153] CMS-017 was found to be able to reduce the serum levels of DHBV DNA and
DHBsAg during the treatment period (P<0.01). Upon discontinuation of treatment for 7 days,

rebound was not observed.

MATERIALS AND METHODS
1 Animal model™®
[0154] 0.1ml DHBV DNA positive serum (5x10" copies/ml) was inoculated into the

abdominal cavity of one-day old Chongging ducks to set up the hepatitis animal model. 10 days
after inoculation, blood samples were collected from the external jugular vein and success of
infection was confirmed by dot-blot hybridization with DHBV DNA probe labeled with digoxit®.
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. 1 ml per day, once per day, and
applied by intramuscular injection.

[0157] 2) CMS-017 group (n=12): 200ug/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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Table 6.2 Effect of peptides on the survival of mice transplanted with H22
hepatocarcinoma Groups Dosage N Survival time Survival time Survival
(days) (days) Prolongation (%) CMS-024.14 80 pg/kg 16 16.00.0 27.68.5*
50.3 CMS-024.16 80 pg/kg 16 18.01.0 29.07.9* 57.8 Saline control 16
16.00.1

vein on days 0, 7, 14, 21, 28, and 35 from the start of treatment. The sera were isolated and
stored at -20°C until analysis.
3 Parameters to be monitored

1) DHBYV DNA serum level

[0159] DHBV DNA probe was fluorescent-labeled according to the labeling Kit

protocol from the manufacturer (Roche Co.). Duck sera were dot-blotted (2 dot per sample) onto
nitrocellulose membrane and hybridized with fluorescent-labeled probe for DHBV DNA
quantitation™®. DHBV DNA 40ul+DHBsAg 100ul was used as internal standard. CDP-Star
fluorimetry reagent was used for amplification of the fluorescence. Vuego Scan (Brisa-620st)
scanner was used for film scanning, and Discovery Series Quantity One software for quantitative
analysis of the blots. The blot value was described as “volume” (volume=intensityXmm?).

2) DHBsAg serum level

[0160] DHBsAg level was determined by ELISA method (58] “and the O.D value was
obtained by ELISA reader (Bio-TEK Co.) at 490nm.

4 Statistical analysis

[0161] Paired t-test was carried out for each group using SPSS software.

RESULTS
[0162] 1. The changes of the serum DHBYV DNA concentration
Table 4.3 Serum DHBYV DNA titer during pre- and post-treatment

DHBY 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 1991.84378.9* 1925.04549.9* 1743.94555.0* 1544.9+389.7* 1742.7+437.0*

* Compared with saline control P<0.05
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18.43.3 5-Fu 20mg/kg 16 18.00.4 24.511.1* 33.3 Normal 16 60 60 *
Compared to saline control group, P<0.05 3CONCLUSIONS
[0204]CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were
found to be able to prolong the survival of mice with transplanted liver
cancer H22, with statistical significance compared with the saline control
group, showing that these peptides may be used for the management of
C@rﬁgﬁ s. REFERENCES: #ig OS;The following references are incorporated
h by réfer ‘éhﬂ?@ﬁ% i gﬂggffb%bﬁglqulhai and ZJ Lu. Effect of
Table théalskonob eBsigOryrealdh duringyse- hapatsmaddéenmodel. 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.

Sichpaaaméne XuevBaoLYi XueB&ar,2Jan 20@dscRS(1):68-%PeelEXAMPLR/eek 5
7 EFFECTS OF CMS-030 ON CARRAGEENIN INDUCED FOOT

?WtLL'N(J INRATS
a

Norm 0.949+0.688 0.761+0.540 0.892+0.762 0.867+0.802 0.701+0.673 0.871+0.634

saline

CMS-017 0.928+0.402 0.761+0.328  0.668+0.310*  0.551+0.268*  0.479+0.279*  0.488+0.182*

* Compared with saline control P<0.05

CONCLUSION
[0164] At suitable concentration, CMS-017 was found to have anti-hepatitis

properties in vivo, with statistical significance compared with the saline control (P<0.05). CMS-

017 may be used in the management of viral infection related disorders.

REFERENCES:

[0165] The following references are incorporated herein by reference in their
entireties.

[0166] 1. Chen Yaxi, Guo shuhua, Zhang Dingfeng, et al. Foundation and
application of Chongging duck hepatitis B model. Chinese Journal of Hepatology. 1993; 1(2):89-
91.

[0167] 2. Chen Yaxi, Guo shuhua, Chen Xuehua. Preparation and application of
DHBV 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 Chongging 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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[0208]Objective: To investigate the anti-inflammatory properties of
CMS-030. [0209]Methods: Carrageenin induced foot swelling animal
model was used to study the anti-inflammatory properties of CMS-030.
[0210]Results: At the dosage of 2 - 20 pg/ml, CMS-030 was found to be
able to suppress the foot swelling in the treatment group compared to the
control groups, with statistical significance (P<0.01). [0211]Conclusion:

MS-030 was_shown to have a statistically significant anti- inflammatory
L1 clra I HEE LR e Pl DR Tesponse Bf acutely
infectetiMiBFEs ROALEIA NP ST BQDS. IThbeygIaundaleaemnits ORI kta-08Gaunology
2000: gaz_tﬂ_rﬁynthesized by Shenzhen Kangzhe Pharmaceutical Co. Ltd.,
’ nzhen, PR China. [0213]Carrageenin: Sigma Chemical Co., St. Louis,

Ms@liri, USAC[ER1¥REXansethalsam e iD2en)y Tdanfin dinXae@xerintehtal study of
T : ol NNESONEA dveighi
amivu AR b I e o oG o MFASE e of
Hepatal®RIvietbdb A4x 0P 28]wistar rats were divided randomly into DXM group
%Sﬁ%/ kg/ @?‘ybiﬁafﬁ‘@qﬁ’%q.rQJrﬂrﬂﬁﬂjéﬁ@éV&ayﬁzﬁ%tBﬁQGe@Q@Q@?ﬁo% system and

_ : 30 groups (2,10,201.1g/ml/day). All of the drugs were diluted to

immurdty ADGHAR afigFied AxdadiotBesdivihiatehed Madipe)itesantion 08aiR/ (2Blo
weeks after drug administration, 0.15m1 of 1% carrageenin saline solution
was applied to the right foot by giiagutangays injection. 0.5hr later, the
circumference of right foot was measured §recisel and foot swellinE was

THEIREE By bRtk R Srichafiet@ iRt MEE S P LANTED
post-chalesgAKABIRS MRIGHOARTINGKN-BEas R INDGRAITE control

1 g@%;&?& Swelling of drug group ) / foot swelling of saline control group

AStatistical analysis [0217]Statistical analysis was performed
1.1  vikhgnalgdeage@ae-Way ANOVA. 2RESULTS Table 7.1

P AN SRS R AL co
Ltd., Shenzhen, PR China.

[0175] 5-Fu: Tianjin Jinyao Amino Acid Co., Tianjin, PR China.

[0176] Fetal bovine serum (FBS): Hyclone, Logan, Utah.

[0177] RPMI-1640 cell culture medium: GIBCO®, Invitrogen, Carlsbad, California,
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 (160ug/kg/day,
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Swelling (cm) 0.5hr Inhibition Index 0.5hr CMS-030 CMS-030 CMS-030
DXM Saline 2pg/kg/d 10pg/kg/d 20pg/kg/d 0.2mg/kg/d 0.5m1/d 10 10 10
9 10 2.780.06 2.760.03 2.740.04 2.490.05 2.800.06 3.200. 87**
3.100.10** 3.120.05** 2.740.10** 3.470.08 37.0** 50.2** 43.8** 63.0** **:
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

3201040 oA SAWOISREERY ol rBlg 91! € r RRSERR CARURLIGRE Y, 20mglkg/day at

0.2ml/exp)-anathasisef (rasthgiunei kalihe iDfammstionsittnkaaathesid substances
other vasopactive substances, the over-produced prostaglandin.will induce

: : d
by intraResyarah iRl RIS HAUEE FOUE B6 AT B TR R i ger day for
30 conticluzadiiys ca@nageanxn day afserwhithl staingéictéd sigrioaocengssed Wark collected and

. CMS-030 has therefore .been, shown to have anti-inflammatory properties. .
e o R R O O A oL it o
test grawpydfevisacenizighieif eegattiesof02P0j[100%Jinhua, Zhang Huiging, Zheng
29 Kﬁéﬁéti‘é&laa{ ihitory effec_ts of Orgotein.on the swelling of hind_paw in

r arrageenin. Suzhou University Journal of Medical

deiHde, 200¢a were 2xpgssegbagddean = SD. ANOVA of the SPSS software was used
for the statistical analysis. P values <0.05 were taken as statistically significant.

3. RESULTS

Table 5.1 The inhibition effect of CMS024-16 on nude mice-transplanted human gastric
carcinoma BGC-823 xenograft

Group Dosage N Tumor weight (g) Inhibition rate (%)
CMS024-16  640pg/Kg/day 8 1.31+0.77* 54.4%
CMS024-16  320ug/Kg/day 8 1.59+1.017* 44.7*
CMS024-16  160ug/Kg/day 8 1.32+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 160-640ug/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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[0221][2] Huang Zhili, Kagoshima Masatoyo, Kagawa Eiichiro,

Anti-inflammatory and ulcerogenic effects of 3-(N,N-diethylamino)

propylindometacin HC1. Acta Pharmacologica Sinica, 1997, Vol,

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

[0222]Objective: To determine anti-obesity effect of CMS-030 using

over-feed rat as the animal model. [0223]Methods: An obesity model was

developed by feeding rats with a high nutrition diet for 6 weeks. The rats

were then treated with CMS-0 g@t@%g eous, at dosages of 150, 300,

and 600g/kg/day), or with salin . The rats were weighed once

THEIMidER ) BOR Y E E R 2T Sap FreEREABDES @ 8hHERTONARRICIND MA H22 IN

testicular fat pads and blood lipid ttbfgend of the experiment.

[0224]Results: CMS-030 was found to be able to decrease the body

weidgial, fat Phdeirtiexes, lserinvettighteettivie kifesiisand tpeatidesuon the growth of
hepatoﬁgl%l‘ﬁﬁﬁ!ﬂlg el mg@ts with statistical significance compared with the

saline control group (P<0.05). [0225]Conclusion: CMS-030 has

aEsesinMpibiodiie 8AHR/ nayi e pse dardgiei raAnaigesramsoTfdieline control, 5-

Fu, ndﬁ%%@@?%%ﬁd@@rdﬂ%%ﬁﬁ%ﬁrﬁLﬁﬁNQIM\ﬁ/a_r’é'Q%pI%M@dTﬁRfﬁFa%erltoneal
1.1Test substance and Animal [0226J§pMS -030 was custom synthesized

injectigyy aeiioHEH RESEHINESPABIRaEER gk, INHRPESHRneAl dRieE R Rigg daily. The

survivaPdmel spiRomecOad eacoriad Exe coppaiba Rathareditrgsgrade, weighing
13515£ male: The Experimental Animal Center of First Mllltar)éMedlcal

URKksity. ResriEngAhaRRS R ZO8prigimeridY k24 Ranbier RéhGeneMy-024.14,

CMS- @z@tﬁ@wé@éqwdea@qs@m tﬁ)aﬂ%ﬁ@mb%@wmﬂwm%@ﬂ%d@mmmgz tumor
Beikon Blotechnololg] ?Holdin td., Zl\élerE%]AODS 0230 Theéorescrlptlons
|

cells, ‘%F'ﬁ@ﬂ SR LB LICARR GO MPARY WA RGNS QAE’eQAﬁﬁ? ‘The
Goaigeline faoRer:sibnical BREaranaf ANISHOBE(Y, Dcmgs meml by GtaMS-024.16

were 088 FRBOIAACTRIRISLERD. £ IR (REPANJORHINS 0P eher 122
AR §8t‘h8 Bygfee‘aw“a fatd W ha“ﬁ.g uth ol !
showingabkisthBset pepticlasdnaitbeased dbdiee wemgmaﬂmnmed.control. The
obese rats were then treated with CMS-030 (150, 300, and

1 %ﬁm&a %ﬁéjbcutaneous) or saline for 4 weeks. All rats
vﬁmﬁfé%t substance treatment. The rats were
1.1 viiggreabdveeaRBNnd killed at the end of the experiment for the
@ﬁﬁt}jrem@l\h@"@ﬁf&m'@ﬁ’l@'@%%%“céﬁ%f@éh)ﬁﬁs Ad @Rﬁg"@ﬁlﬁ@ HNere custom

spleen, liver, kidney, and thymus. The rat blood was also drawn for

manufgq{awg,gyo‘mﬁagmﬁ ggzhe Pharmaceutical Co. Ltd., Shenzhen, 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 18-22¢g) were from the

Animal Center of Military Medical Academy of Science, Beijing, China.
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[0232]Index of fat pad was calculated as: fat pad weight (g) / body weight
(g) x 1000. [0233]Index of organ was calculated as: organ weight (g) /
body weight (g) x 1000. 3STATISTICAL ANALYSIS [0234]The data are
presented as meanstandard deviation. A paired t test or single- factor
ANOVA was applied in comparison within each group or between groups
using the software DAS (Drug And Statistics Verl.0). P<0.05 was taken
a } tistically significant. ARESULTS Table 8.1 Effect of CMS-030 on
bé%iyi@@fght of rats (unit: gram) Group Normal control Saline control

gd195)30: MiopolsgtaplyefdMSearin@as pikgbtiestreiMuedS ot bDpaiipyrtment
of Med)gs) it & LRinA VRS &3 AadeiRy 3 §ciérd) B, Chinz® 0228
.026.9'1 wee
1.4 Grouping of animals
[0196] Healthy BALB/c mice were randomized into groups of CMS-024.04, CMS-
025.05, CMS-024.14, and CMS-024.16 (80ug/kg/day), 5-Fu (20mg/kg/day, once for every two

days), saline (0.2ml/day), and normal group (without tumor cell inoculation).

1.3

15 Administration of hepatic carcinoma H22 mice model

[0197] Mice inoculated with hepatocarcinomas for 6-8 days were sacrificed. The
ascites was collected and the cell concentration adjusted to 5x107/ml with D-Hanks’ solution.
0.2ml of this was inoculated intraperitoneally to each BALB/c mouse except for the normal
controls.

1.6 Test substance administration

[0198] Administration of test substance was started on the next day after the tumor
cell inoculation. The peptides and saline were applied daily and 5-FU once every two days for
60 continuous days or until the death of the mice.

1.7 Survival time recording

[0199] The time of death was recorded and survival time prolongation calculated.
Survival 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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252.018.0* 386.226.9 365425.7 369.726.1 348.923.9* 2 week 277.920.2*
386.124.6 355.124.6* 359.623.7* 346.522.7* 3 week 305.026.9* 410.825
7 361.732.6* 364.322.6* 351.825.0* 4 week 332.022.7* 408.824.5
369.930.0* 366.324.5* 354.026.3* Compared with saline control:
*p<0.05 Table 8.2 Effect of CMS-030 on fat pad index of rat Groupn Index
of body fat pad Index of testicular fat pad Normal control10 4.31.2*

Table 6.1 Effect of peptides on the survival of mice transplanted with H22 hepatocarcinoma

Groups Dosage N Survival time Survival time Survival
(days) (days) Prolongation (%)
CMS-024.04 80ug/kg 16 19.0+0.9 20.2+4.4* 15.8*
CMS-024.05 80ug/kg 16 19.0+1.0 19.3+2.4* 10.4*
Saline control  0.2ml/day 16 18.0£0.3 17.4+2.1 -
5-Fu 20mg/kg 16 30.0£2.0 32.546.3* 84.5*
Normal - 16 60 60 -

* @ Compared to saline control group, P<0.05

Table 6.2 Effect of peptides on the survival of mice transplanted with H22 hepatocarcinoma

Groups Dosage N Survival time Survival time Survival
(days) (days) Prolongation (%)
CMS-024.14  80ug/kg 16 16.0+0.0 27.6+8.5* 50.3
CMS-024.16  80ug/kg 16 18.0+1.0 29.0+£7.9* 57.8
Saline control - 16 16.0+0.1 18.4+3.3 -
5-Fu 20mg/kg 16 18.0+0.4 24.5+11.1* 33.3
Normal - 16 60 60 -

* 1 Compared to saline control group, P<0.05

3 CONCLUSIONS
[0204] CMS-024.04, CMS-024.05, CMS-024.14, and CMS-024.16 were found to be

able to prolong the survival of mice with transplanted liver cancer H22, 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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Saline control10 6.01.8 CMS-030: 6001.1g/kg/day12 4.51.1* CMS-030:
3001.1g/kg/dayl12 3.82.1* CMS-030: 1501.1g/kg/day12 3.91.6* 4.60.9*
5.50.9 5.00.7* 4.01.1* 3.60.9* Compared with saline control: *p<0.05
Table 8.3 Effect of CMS-030 on blood triglyceride (TG) and total
cholesterol (TCH) of rats GroupTG ( mg/dL)TCH ( mg/dL ) Saline control
Normal control CMS-030: 6001.1g/kg/day CMS-030: 3001.1g/kg/day
CMS-030: 1501.1g/kg/day 101. 831.2 36.49.1* 40.67.9* 32.76.7*
51.519.4* 333.324.5 225.755.0* 228.139.8* 234.939.1* 270.933.0*

Compared with saline control: *I‘%%T%bﬁ 8.4 Effect of CMS-030 on
food intake by rats (unit: g/day) al’e ith saline control: *p<0.05

EFFHEDI® B Eifec080 OM SABRAGHIGHNN idBke3HD) FROGIBWE ChyNGIN RATS
‘Tﬁ'é’d%}“’erc%‘i'&éﬁ&'e%‘im}é@fg%%”{ﬂg %ﬂ%‘%‘aﬁrﬁa&?fproperties of CMS-030.

[0209] Methods: Carrageenin induced foot swelling animal model was used to study
the anti-inflammatory properties of CMS-030.

[0210] Results: At the dosage of 2 - 20 pug/ml, CMS-030 was found to be able to
suppress the foot swelling in the treatment group compared to the control groups, with statistical
significance (P<0.01).

[0211] Conclusion: CMS-030 was shown to have a statistically significant anti-

inflammatory effect on carrageenin induced foot swelling rat animal model.

1 MATERIALS AND METHODS
11 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%.
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25.523 2.00.3 Normal control 8 1.30.3 25.51.2 2.40.2* CMS-030:
6001.1g/kg/day 12 1.10.2 24.32.2 2.00.2 CMS-030: 3001.1g/kg/day 12
1.00.3 23.11.3* 2.00.2 CMS-030: 1501.1g/kg/day 12 0.90.2 25.93.6 2.00.2
Compared with saline control: *p<0.05 CONCLUSION [0235]CMS-030, at
a suitable dosage, was found to be able to induce weight loss and reduce
blood lipid levels in a nutritionally obese rat, with statistical significance

14 g%réntsaare with saline control (P<0.05). Appetite was not significantly

' iéé@géﬁ?jgﬁéﬁe administration of the substance. CMS-030 may be
URfLi]in thetanaticeyanadyyi ovasi prétifonmetiaieich abhelsisis an @ haqvealypddeDVa.
REFERENCES: [0236]The following references are incorporated herein

b¥ reference in their
2 RESULTS

Table 7.1 Anti-inflammatory action of CMS-030 on carrageenin induced foot swelling in rats

Inhibition Index

i} Swelling (cm)
Group Dose n _ Pre-challenge (%)
circumference (cm)
0.5hr 0.5hr
CMS-030 2ug/ka/d 10 2.78+0.06 3.20+0. 87** 37.0%*
CMS-030 10pg/kg/d 10 2.76+0.03 3.10+0.10** 50.2**
CMS-030 20pug/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 Huiqging, 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.
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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

( THiJin mj .510240% ethads: ?@A-dinitroﬂuorobenzene (DNFB) induced

P2 elintP LA (R AL R OB AHBLIG Gmmatory
and uIEdm&eﬁiﬂkfﬂ@%HR&$Mm;mﬂ®lHyﬂm§i@y9@Mﬁd}Bﬁwmsmmmm I abigcologica
Sinicatqu&saé&% 5l ced ear swelling in mice, with statistical

Significancé paredwith the saline control (P<0.01). [0242]Conclusion:
CMS-030 has immunosuppressive properties and may be useful for the
management of immunity relatddXdiddrldrsi IMATERIALS AND

METHODS 1.1Druzghfi@@@feége@ﬁs[gggg@é%gﬁprgustom synthesized

by Shenzhen Kangzhe Pharmaceutical Co. enzhen, PR China.

[004AD 4-drhirstiveroberieteie mnap B R Bpix i ied. afte N3] Ssitmna eyver-feed rat
as the SSRAEN@A5): Tianjin Beilian Chemical Co. Ltd., Tianjin, PR China.

1.2Animals [0246]Balb/c mice, specific pathogen free (SPF) grade, 6-8

wBek3) ola, Mesphtsy 180 2oRgsixiifaedelbdk sexrianenyofeseipadatspwith a high

nutritiérhdna. fbrdviesbrsls THR2AH B kSdfe MifRiae (Gt oNesdzed 0k AR Odt dosages
saline control (0.5m1/day) and CMS-030 (101.1g/kg/day). The test

of 15053400y Ak GRBLAHORYE PIn BralBRITRE AaWelihs Hoffiistateveighed once per

week, diaRerstRNealoPAREReL G BYAMBRKEPafRr eafiisHiZatigRds and blood lipid
%inﬁgge mice were depilated with 8% Na25 solution at the abdomen

at the 0 experiment.

[0224] Results: CMS-030 was found to be able to decrease the body weight, fat pad
indexes, serum triglyceride level, and total serum cholesterol level in rats, with statistical
significance compared with the saline control group (P<0.05).

[0225] Conclusion: CMS-030 has anti-obesity properties, and may be used in the

management of diet induced obesity disorders.

MATERIALS AND METHODS
1 MATERIALS

1.1 Test substance and Animal

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

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

[0228] Triglyceride kit: Shanghai Rongcheng Biotechnology Laboratory.

[0229]  Total serum cholesterol kit: Zhongsheng Beikong Biotechnology Holding Ltd.
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before the sensitization. DNFB was dissolved in acetone/olive oil (4:1) to

final concentration of 1% and 50p1 was applied to the depilated area for
sensitization. Four days after the initial sensitization, 10 pl of the 1%

DNFB solution was applied topically to the right ear to elicit delayed
hypersensitivity inflammation. The same volume of solvent without DNFB

was applied to the left ear as the baseline. 24hrs later, a 6mm diameter

punch was used to collect a piece of ear tissue from the same location of

t right ear, and the tissue was weighed accurately. The ear

sfeefolg wmeahmmtﬁﬂimssubtnagtingridhmwe\ightrufttisisue flreu Weeerighdpared in

0
compleacr:éN \'/:[/t} hlaﬁ 0«% |Ii%1étF Eopdl % (/%Fﬁd by State

It
rswelllng of Safine contro n]':malgaswe %aécof?eén%}é)gﬁsflgy ar swd

Food anbidatirpAdminidtrati00RR ChBia(Rioa)Shalysis [0249]Statistical analysis

O N B S BT s

weeksswislse (vied) withisionzed (el asLesh 20 DAGIRYealel3 Bop ®Bsaera38 were then

treateoskﬁllﬂe@hﬁg‘w@%irg@ 98820 d ‘co0mRYRL VERENNR CAIBEASIR) BrSfie for 4
3CONCLUSION [0250]€MS-030 was found to be able to inhibit the

weeks d efdl/ IS ET BhBRVIA) FiehBvdRIcEeRhiSEDRATAR #‘Baﬂmﬂﬂtsta"ﬂ‘seuéﬁﬁ were weighed

weekus&mfm@@etqamw withsthaipalngsrant ehdRakPen bhishabewmar dhdtesticular
030 may be used for the management of hypersensitivity related

fat Paq?nﬁﬁ‘ﬁﬁﬁﬁ WRIGRR AL SRpsFE ek KIENRY2 8T RY Mol 15y 3 RLPH WeaRsalso drawn for
analysipe@mosateeiderein by reference in its entirety. [0252] [1] Li Weidong,

Ftﬁ%h anSE] &egg?%, r{] Lﬁﬁ&‘l‘%%e min ry ségmép ni mE? §$mod %;1 t\;gfx 1000.

1EA33]1-3. E]He@d\deu’@ahGA@' ta[aLEﬁeﬁ)N; TmﬁnMMQJN@)SUGU?RE@BN@ x 1000.
PROPERTIES OF CMS-030 IN VIVO [0253]Objective: To investigate the
anti-allograft-rejection properties of CMS-030 and the possible

3 W@.‘T’ gqg54]Methods The immuno-suppressive
s observed with the T-lymphocyte proliferation

té@Z%ﬂid MikBel dym@rﬁ)@m@em@tmmqm@ﬂynﬁwﬁrdﬁvmweﬁébpwwm@sm single-
factor %Nb%uwa&aép&?é&owa&m @8§%ﬁﬁ#1°éhen'f§ NNk erdiog RS dRing the

allograft animal model in vivo. The effect of CMS-030 on the tranSformed
softwate i HorepIfBn Siisiics Lecr&lioR - Hraatdairan s tipisheallysigrdécant.

observed. [0255]Conclusion:CMS-030 was observed to have

anti-allograft-rejection properties. This may be mediated via suppression
4 oREJympHocyte activities and IL-2 secretion by lymphocytes.

Table g’ IYI'%% (')DfL (,SM%N(% LH@ welgjht c')ofr}gtga(unlt gram)

Group n 0 week 1 week 2 week 3 week 4 week

Normal control 10 224.6+15.6% 252.0+18.0% 277.0420.2% 305.0426.9%  332.0+22.7*
Saline control 10 342.6+23.8  386.2426.0  386.1424.6  410.8425.7  408.8+24.5

CMS-030: 12 33908270 36544257 355.1+24.6% 361.7432.6%  369.9+30.0%
600ug/kg/day

CMS-030: 12 33808228 36074261 350.6+23.7%  364.3:22.6%  366.3+24.5%
300ug/kg/day

CMS-030: 12 327.08269 348.9+23.9% 346.5:22.7%  351.8425.0%  354.0+26.3*
150ug/kg/day
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[0256]Five week old specific pathogen-free female and male Balb/c (H-2b)
and C57BL/6J (H-2d) mice: The Institute for Laboratory Animals of Military
Medical Academy of Science (Beijing, China). Half male and half female.
[0257]C57BL/6 new born mice were from self-breeding. 1.2Drugs and
other reagents [0258]CMS-030: Custom synthesized by Shenzhen
Kangzhe Pharmaceutical Co. Ltd., Shenzhen, PR China.
0259]Cyclosporine (CsA): Novartis Pharmaceutical Co. Ltd., Basel,
Comp%%t\ylﬁgﬁlhn&gggde tB%’?éﬁl final volume for all CsA groups.
[0260]Bovine serum, RPMI-1640, Hank's solution: GIBCOO, Invitrogen,

Table .?rEH%q’o?@%gﬁ%%?@MTFT&O”A: Sigma Chemical Co., St.
r, . as:

ouls, Missou efignjln Beilian Fine Chemicals Co., Ltd.,

y . = . SLWEITTS 11T,
GrayPnneapolis, Minnesota, SAr.'%ééfrBerat@figniMH%XIBE@EHEHH@HHM
Nonvhéd destalthe mice werggand@aized into groups of 6A$°030

ééL?O /kg/day). CMS-030 29/k6q/dm CsA (1Omg/kg/da4yi. Normal saline
Salige STty [0265]The sluti8iehre applied by intriPeRtoneal injection,

CV3gg0peodiay g aydays teforsstransplantation ands:ontim#ed for another
20 days after the surgerg8 1.4Effect of CMS-030 on T-1 mihoc te
]

CMretAlr IO HYI [02686]HEltHy Balb/c mice splédtidere dissected
Cwmioﬂ%gn@@amersemn '@,gﬂ,@h_@l D-Hank's solt;gt,@_ro_@pleen cells were

Comparbe wilisalineecorisiedpaiddidin RPMI-1640 at 4C and 1,200 rpm for 10
min. The cells were then counted and adjusted to the concentration
required for each assay. Cell viability in the experiment was determined by

Table ggpRifesiel &ddRréish el atinial yreride Ay iRagh tosd chrdesenateé Gplkedrats
cellsfrom healthy mice were cultured in 96-well plates _adjustedtoa
concentratio®@ugx105 per well. ICMS-080wagddded toTRél welig/df final

congent mrﬁi‘ 401.1g/ml, 8pginl, 1.3%?{5[}3?@ 0.3213g/ml, Jlhe plates
A
8

werg Incubated in a humidified ajmosphere at 37C, 5% fc hrin
K fO([:]oncanavalinA ConA a‘tl%%ﬁnal conceé%%%g 5 pg/ml.

the prasenca
In tf&%@ﬁ@@@%%ﬂ@%up, nol@ms-68@Wa¥ added. Ir?ﬁf?elﬁéaét’fve
conted $rERip 3AeitvEoCanA norlCMS-030 Was added. TRa4AdALLAtion of
g{mpims;ds@: wsGpgTRgEyed by the 3[453-simetylthiazols26/8) 2o~

[
incapapered2i il sofiNETCPRe: £idddPto each well, and the plates were
further incubated for 4 hr. Then, 100 pi of 0.04 M HC1 in isopropyl alcohol
was added to each well in order to solubilize the formazan precipitate. The

Table 8yb Bifegidf SAAHRSAREL RSt (YPH0ERABrically at 570 nm

washed with ice-cold D-Hank's

Normal control 13.2+1.3* 18.3+6.1* 18.6+0.35 17.6+2.7
Saline control 11.7¢2.3 155+3.0 18.21+0.43 18.4+0.59
CMS-030: 600ug/kg/day 13.8+5.4 15.9+1.7  18.2+0.69 18.5+0.61
CMS-030: 300ug/kg/day  13.2+4.8 16.9+1.6  18.1+0.74 18.4+0.59
CMS-030: 150ug/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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solution and resuspended in RPMI-1640 to 8 x 106/well to form the
responder cells. Spleen cells suspension from healthy C57BL/6J mice
were incubated with mitomycin (2511g/m1) for 45 minutes in RPMI 1640
at 37C and in 5% CO2, then washed with RPMI-1640 and resuspended to
8 x 106/well to form the stimulant cells. Using a 96 wells culture plate, to
the test groups, add in 100pg responder cells and 100 jig stimulant cells,
and 20p1 CMS-030 to final concentrations of 401.1g/ml, 8pg/ml,
1.611g/ml, or 0.3211g/ml. To the positive control group, 100p1 of

der cel 1 stimulant cells, and 20p1 RPMI-1640 were added.
Table B R o SHGHT BUER SEfRihant cells and 20p1 RPMI-1640
Groufays of incu.bation at 37C ahyBus0@RXthe prolifvestiodesf Iymbho’i:lgylw index

Salingcgméreurvival of headaranspiadtihdvivol31l [0288]FHe3donor heart2Webe3
dissected from 24 hour old newborn C57BL/6J mice. The hearts were
Normahterséd in D-Hank's%olutiorl ##8-the blood frod? i dardiac cavitg-des2*
cleared. The hearts were transplanted subcutaneously in the ear pinnae
CMpa30apedefhaidarhy atiilt Bald/d¥8dpients. The 23 tRe heart and 240.2
passage was expelled by slight pressure. Starting from the sixth day after
CMEraAephaRtake{dee eldétrocardi8gPain (ECG) ofdbd*ladisplanted hedrf+0.2
was taken daily. Absence of ECG signal for 3 consecutive days showed
CMShesahEsOrgRplaaation2surgerg. seds2unsuccessf@baxg e mice were.0+0.2
excluded from the statistics analysis. The ECG was followed daily and
Cgmﬁaﬁ‘@d%ﬂﬁfé%ﬂﬁ@%ﬁ%?mﬁd@% day on which the ECG signal
disappeared. Test substances were administered intraperitoneally starting
from 6 days before surgery. There were 10 mice per group. Cyclosporine
coNch vaRdministered at 10 mg/kg/day, CMS-030 at 10g/kg/day or 2

pa/kg/day, and saline at 0.5m1/kg/day. Statistical analyses were )
p@%q\;ﬂned GMRH0RAphA Sukable dgsAgRiYas i iuAe SRS fadnduce weight loss and

reducesawoa-ltr@iatgﬂ/@g?nm ﬂuErﬁf}{ﬁ?\@ll?fcﬁér?§L&3?\(/ﬂﬂ §tw|3|'b§wa4i‘¢|?§r@fi§é¢i6e3élﬂﬁ%aﬁsd with
. inviv A patch of hair at the back of Balb/c mice was remove
safine (48] G035 ARHE T M ] A g e SR ARy aton of the
substadam?2 @S p3diuney by neefoliig the skinagengtoallyf anditien elptedeobésity and
h erl}‘uf(liémcakness tail skin of 1cm2 from sex-matched donor C57BL/6J mice
YPeTiRas pI'aCed onto the wound bed. The surgical site was covered and

protected with a layer of paraffin gauze, and a covering plaster was
REFE@ERI'@E’S:The plaster was removed 8 days after transplantation, and the

recipient mice were monitored daily for the viability of the allograft. The

elfddint of hejdelioninasreiRences arigy laserpesaietofeBinhelisiteece in their
entiretf@mained viable. Intraperitoneal treatment with test substances was

started 6 days before surgery. There were 10 mice per group.

d02dporide RVRR fd?nf%ﬂé‘ﬂéré@‘%tgﬁﬁjﬂ'fﬁké‘?ﬂé&??@“ﬂ@ﬁis’@sﬁﬁr‘:h of new drugs.
1993, i®gAgyday or 2 pg/kg/day, and saline at 0.5m1/kg/day. The treatment was

continued for another 20 days after surgery. 1.8Effect of CMS-030 on T

9HEFbCyte prbisdiBn riXAeRh S 0B R SIS PBRS e GRS Pt obesity

therapéetipiraticeange. o edandos-sp $Perridlipt RPMI-1640 to 4x106/ml.
100p1/well cells were added into a 96-well plate. To the test wells, 100p1

ConA was added to the final concentration of 5pg/ml. To the control wells,
100p1 RPMI1640 was added irsxeakfda®parallel wells per condition.

i et dalia T S e A

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. 1.9Effect
of CMS-030 on IL-2 levels in vivol61710272]Spleen cells from the skin
graft recipient mice were isolated and re-suspended in RPMI-1640 to
2x106/ml. 1.5m1/well cells were added into a 24 wells plate and incubated
for 24 hrs for attachment. 100p1 ConA was added to the final

concentration of 10pg/ml. The cells were incubated for another 48 hrs and
the crinernatant critbheenairieantivy eollected after centrifiination |l =2 lavele in




6 0.3320.062* CMS-030 8pg/m1 6 0.2810.041* CMS-030 1.6pg/m1 6
0.3110.027* CMS-030 0.3211g/m1 6 0.3150.043* Positive control 6
0.4210.055 Negative control 6 0.1090.003* *: 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.

[0239] Objective: To investigate the inhibitory effect of CMS-030 on delayed
hypersensitivity (DTH) in mice.

[0240] Methods: 2,4-dinitrofluorobenzene (DNFB) induced ear swelling was used
to demonstrate the immunosuppressive effects of CMS-030.

[0241] Results: At 10ug/kg/day, CMS-030 was found to be able to suppress DNFB-
induced ear swelling in mice, with statistical significance compared with the saline control
(P<0.01).

[0242] Conclusion: CMS-030 has immunosuppressive properties and may be useful

for the management of immunity related disorders.

1 MATERIALS AND METHODS

1.1 Drugs and reagents

[0243] CMS-030: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.

[0244] 2,4-dinitrofluorobenzene (DNFB): Smack Co. Ltd.

[0245] Sodium sulfide (Na,S): Tianjin Beilian Chemical Co. Ltd., Tianjin, PR China.

1.2 Animals

[0246] Balb/c mice, specific pathogen free (SPF) grade, 6-8 weeks old, weighing 18-
22g: Military Medical Academy of Science, PR China.
1.3 Methods

[0247] BALB/c mice were randomized into groups of saline control (0.5ml/day) and
CMS-030 (10ug/kg/day). The test substance was dissolved in 0.5ml saline, and was
administrated intraperitoneally once per day for two weeks before sensitization.

[0248] The mice were depilated with 8% Na,S solution at the abdomen one day
before the sensitization. DNFB was dissolved in acetone/olive oil (4:1) to final concentration of
1% and 50ul was applied to the depilated area for sensitization. Four days after the initial
sensitization, 10 ul of the 1% DNFB solution was applied topically to the right ear to elicit
delayed hypersensitivity inflammation. The same volume of solvent without DNFB was applied
to the left ear as the baseline. 24hrs later, a 6mm diameter punch was used to collect a piece of
ear tissue from the same location of the left and right ear, and the tissue was weighed accurately.

The ear swelling was calculated by subtracting the weight of tissue from the right ear with that of
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OD CMS-030 401.1g/m1 6 0.1920.019* CMS-030 8pg/m1 6 0.2850.004*
CMS-030 1.6pg/m1 6 0.3610.036* Positive control60.4400.043 Negative
control60.1450.019 *: Compared with saline control group, p<0.01 Table
10.3 The effect of CMS-030 on the survival of heart transplant in vivo
Group Dose of drugs No. Mean survival time (day) CMS-030 101.1g/kg/d
9 12.02.2* CMS-030 211g/kg/d 9

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%.
1.4 Statistical analysis

[0249] Statistical analysis was performed with One-Way ANOVA by SPSS.

2 RESULTS
Table 9.1 The inhibitory effects of CMS-030 on DH in mice

Group Dosage n Ear swelling (mg) Inhibit rate (%)
CMS-030 10ug/kg/day 17 3.69+2.31* 46.5*
Saline 0.5ml/day 18 6.91+2.50 —

*: Compared with saline control group, p<0.01

3 CONCLUSION
[0250] CMS-030 was found to be able to inhibit the delayed hypersensitivity

response of mice to DNFB, with statistical significance compared with the saline control

(P<0.05). This showed that CMS-030 may be used for the management of hypersensitivity

related immunity disorders.

REFERENCE:
[0251] The following reference is incorporated herein by reference in its entirety.
[0252] [1] Li Weidong, Ren LianSheng, Lin Zhibin, et al. Preliminary study on
immunomodulating actions of Actarit in mice. Journal of Beijing Medical University, 2000, Vol,
1(32):1-3.

EXAMPLE 10
STUDIES ON THE IMMUNO-SUPPRESSIVE PROPERTIES OF CMS-030 IN VIVO
[0253] Objective: To investigate the anti-allograft-rejection properties of CMS-030
and the possible mechanisms of action.
[0254] Methods: The immuno-suppressive properties of CMS-030 was observed
with the T-lymphocyte proliferation test and Mixed lymphocyte reaction (MLR) in vitro. The

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

-47-



11.51.9* CsA 10mg/kg/d 8 13.81.3* Saline 0.5m1/d 10 9.11.4 *:
Compared with saline control group, p<0.05 Table 10.4 Effect of CMS-030
on the survival of skin allograft in vivo Group Dose of drugs No. Mean
survival time (day) CMS-030 101.1g/kg/d 9 14.11.2* CMS-030 211g/kg/d
10 13.41.5* CsA 10mg/kg/d 9 15.01.4* Saline

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.

[0255] Conclusion: CMS-030 was observed to have anti-allograft-rejection
properties. This may be mediated via suppression of T-lymphocyte activities and IL-2 secretion

by lymphocytes.

1 MATERIALS AND METHODS
11 Animals

[0256] Five week old specific pathogen-free female and male Balb/c (H-2) and
Cs7BL/6J (H-2%) mice: The Institute for Laboratory Animals of Military Medical Academy of
Science (Beijing, China). Half male and half female.

[0257] C57BL/6 new born mice were from self-breeding.
1.2 Drugs and other reagents

[0258] CMS-030: Custom synthesized by Shenzhen Kangzhe Pharmaceutical Co.
Ltd., Shenzhen, PR China.

[0259] Cyclosporine (CsA): Novartis Pharmaceutical Co. Ltd., Basel, Switzerland.

Dissolve to 0.5ml final volume for all CsA groups.

[0260] Bovine serum, RPMI-1640, Hank’s solution: GIBCO®, Invitrogen, Carlshad,
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 (10ug/kg/day).

CMS-030 (2ng/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.
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0.5m1/d 9 11.01.3 *: Compared with saline control group, p<0.01 Table
10.5 Effect of CMS-030 on T lymphocyte proliferation in vivo Group Dose
of drugs No. Stimulation index CMS-030 101.1g/kg/d 9 1.60.3* CMS-030
211g/kg/d 10 1.90.5* CsA 10mg/kg/d 9 1.80.3* Saline 0.5m1/d 9 2.30.5

*. Compared with saline control group, p<0.01 Table 10.6 Effect of
CMS-030 on IL-2 levels in vivo GroupDose of drugsNo.IL-2 ( pg/ml) -52-

1.4  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
slides in RPMI-1640. The cells were washed twice in RPMI-1640 at 4°C and 1,200 rpm for 10
min. The cells were then counted and adjusted to the concentration required for each assay. Cell
viability in the experiment was determined by trypan blue exclusion and should be greater than
95%.

[0267] The spleen cells from healthy mice were cultured in 96-well plates, adjusted
to a concentration of 4x10° per well. CMS-030 was added to the wells of final concentration of
40pg/ml, 8ug/ml, 1.6pg/ml, and 0.32ug/ml. The plates were incubated in a humidified
atmosphere at 37°C, 5% CO, for 68 hr in the presence of concanavalin A (ConA) at a final
concentration of 5 pug/ml. In the positive control group, no CMS-030 was added. In the negative
control group, neither ConA nor CMS-030 was added. The proliferation of lymphocytes was
measured by the 3-[4,5-dimethylthiazol-2-yl]-2,5- diphenyltetrazolium bromide (MTT)
colorimetric assay at the end of incubation. 20 pl of MTT was added to each well, and the plates
were further incubated for 4 hr. Then, 100 pl of 0.04 M HCI in isopropyl alcohol was added to
each well in order to solubilize the formazan precipitate. The OD of each sample was measured
spectrophotometrically at 570 nm referenced at 630 nm.

1.5  Effect of CMS-030 on Mixed lymphocyte 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 (25ug/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 100pg responder cells and 100ug stimulant cells, and 20ul CMS-030 to final concentrations of
40ug/ml, 8ug/ml, 1.6ug/ml, or 0.32ug/ml. To the positive control group, 100ul of responder
cells, 100ul stimulant cells, and 20ul RPMI-1640 were added. To the negative control group,
200ul stimulant cells and 20ul 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.
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CMS-030 I0ttg/kg/d 9 599.0121.8* CMS-030 21.1g/kg/d 10 577.4163.1*
CsA 10mg/kg/d 9 595.2162.8* Saline 0.5m1/d 9 787.4227.8 *:
Compared with saline control group, p<0.01 CONCLUSION [0274]At the
concentration of 0.3211g/m1 to 401.1g/ml, CMS-030 was found to be able
to statistically significantly inhibit ConA induced T lymphocytes
proliferation in vitro, showing that CMS-030 can inhibit the proliferation of

16 T lym 4ho%: es in vtr MLR is an experiment in vitro. to detgrmine the

. reﬁﬁ@g O\ C VLS o.q n_ SUEVIVAL OTNeaCE fral] l ,_ip.o.' for the

piezBetion dﬁmymnmmp@tem‘eadieseor@afmra@pfwnnanmMw%bthecgﬂBL/6J mice.
concentration of 1.69/ MS- O

The he% i s\fv&rﬁly S|gn‘?|éj§n |r);ﬂlr51£}flell m.sf&‘atg e reaa:rt]lfgn |E%Eca?rd'a?ha‘%wty was

clearedC MBe0Bartsawnweale traap ke m;mmt@mepmbmahafeer pIY&A paaajﬁanfdtaahhy adult

Balb/c[P&: Jﬁ};ﬁ% br%%%.?ﬂ?ﬁ%@&ﬁ%ﬂéh{@ saégr?%q f&%&‘@%@ﬂ R{ranéﬁtiﬂ%% e. Starting

r the stu the suppressi rejectlon

from thﬁwe%sdﬁma@@éé@ewwugmépeaeidclroga@mw%%ojmﬂ tbewéaam@t@ed heart
was ta%ﬂlegﬁ the sundvalr g desRrRRAL YR SIRISHEA SiNEgangansRPBRntation

that CMS-030 can suppress rejection of the transplant by the host immune

surgerysypbiiwicagsalys I fHaE i darecRrdudetiombp s s U At T it G was

fol Iow@ﬁ!@ﬁ@hgmeﬁh 836 EAStiOn Dusaaiahl asiensRpTes SVHienapEatians ghHRlisappeared.
Test s é phocyte and the secretion of IL-2 by the T lymphocytes, both with

SRERES MG Gnitisanistere dniTagerieres %?HBH@JEBW Y3/ RedPEs sHegery. There
were mlqgr@a‘tmzasgaﬁjmeveydwsguﬁﬁéeﬁswaso&dhﬁnmenemetrewﬂgﬁ@/@wn&:Ms -030 at

recipient ani EFERENCES: [0 followm e ere ces are
10ug/kg Brra?té{g%{é%{ b e RaHe R i h?HHG L Vet|§§at[ PIRNERR ARG Rprformed
using ﬁ&m&dﬂnﬁm&lr@rWaésQom@nimmum%npm&m @ﬁﬁhﬁ\ntl'
lecotln Admi b Patgh in an Animal
TOC O N Faror ""'"’-"'I' May2004
556)375)@8 [OQZ)S]{:B]di)hblewDﬁe Magkisfl Bilbrosvick waarefﬁeﬂam bypddg NajSedlution.
on YRR SRANRANG CHbmERaER) NEIR NS B MEHE) BRBFHhe swin

ofdgy,
surgically, and then a piece of full-thickness tail skin of 1cm? from sex-matched donor Cs;BL/6J

mice was placed onto the wound bed. The surgical site was covered and protected with a layer
of paraffin gauze, and a covering plaster was applied. The plaster was removed 8 days after
transplantation, and the recipient mice were monitored daily for the viability of the allograft.
The end point of rejection was taken as only less than 10% of the allograft remained viable.
Intraperitoneal treatment with test substances was started 6 days before surgery. There were 10
mice per group. Cyclosporine A was administered at 10 mg/kg/day, CMS-030 at 10ug/kg/day or
2 pg/kg/day, and saline at 0.5ml/kg/day. The treatment was continued for another 20 days after
surgery.

1.8 Effect of CMS-030 on T lymphocyte proliferation in vivo®™

[0271] Spleen cells from the skin graft recipient mice were isolated and re-suspended
in RPMI-1640 to 4x10%/ml. 100pl/well cells were added into a 96-well plate. To the test wells,
100l ConA was added to the final concentration of 5ug/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
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[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. [0281][5] Marfa A.
Puertollang, Manuel A. de Pablo, et al. Relevance of Dietary Lipids as
assay. | R AR SR OIAL PSS SRR VRIS AT @l /D i referenced at
630 nrmomhe g evees efjirisat andhp istgnolstion_atbiesqtehichmmas nikdaQp. A0O2,test group
divide$.35t%é38§ g?ﬁ?gg[)%rl\éll?g/r%ni H,Himeno K,Shin T, et al. Drug-induced
o}f rarnceto allografts’i MIcE. Immunobiology, 1985, 169(2):147-161.
19 [EI8si[e] Qs030uyledrevels iRivbansplantation immunobiology. 2002,

- R MR I T P BATG bt e an resuspenced
in RPMhivéedigy tae2 i@ anti-radgil dvetesidsorgie paided bipBath/weHrcplate and incubated for
24 hrsEﬁ%ﬁiﬁ%ﬁm.si&ﬂgmec%ﬂp@éy%é&#@fﬂé@nﬁ%%ﬁ%ﬁ%ﬁ gp 1BEQWW%‘he cells

for studying the anti-fatigue eftect of peptides. [0286]Resu
were igmBLed foenaieCif Broand3hesueefoatadtte. beeaisiathy seliegtedraties centrifugation.
IL-2 ISMOTE S sh st il siRlistaRkaignEcag&e compared with the
control (P<0.01). [0287]Conclusion: CMS001-30 and CMS001-31 has
0 | rties and may be used on the management of fatigue
redates) disoraeksiHVMAGERHL AN RN ETHRRSN L Brdaraa 5R3GP0NES used for
[0288]CMS-001.30 and CMS-001.31 were custom synthesized b
allogradysyiviyah, i ao¥sHn TR RLPEDEE1 WER SRYAREESPIX %Fﬁﬁ%ﬁ' Student t test
was uséPRp sthgihwarerienttEPO): Japan Kunpeng Medical Corporation.
1.2Animals [0290]Balb/c mice, male, specific pathogen free (SPF) grade,
weighing 18-22g: Academy of Military Medicines and Sciences
2 ExpsuiiEdtal Animal Center, PR China. 1.3 Gait s and methodlll

Table 10.1 Effect of CMS-030 on T-lymphocyte proliferation in vitro

Group Dose of drugs No. oD
CMS-030 40ug/mi 6 0.332+0.062*
CMS-030 8ug/ml 6 0.281+0.041*
CMS-030 1.6pg/ml 6 0.311+0.027*
CMS-030 0.32ug/mi 6 0.315+0.043*

Positive control — 6 0.421+0.055
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/ml 6 0.192+0.019*
CMS-030 8ug/ml 6 0.285+0.004*
CMS-030 1.6pg/ml 6 0.361+0.036*
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[0291]Balb/c male mice were randomized into groups of CMS-001.30
(201.1g/kg/day), CMS-001.31 (201.1g/kg/day), EPO (1000u/kg/day, three
times per week), and saline 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 mlce were trained to swim for 10min at water temperature of

Relsitive t:ontrmlm in the swrmmlng tank (SOcnﬁix 500m X 40cmp 44@;@1@&31 of
Nga&gr,gv%g’fgpm and water temperature 25&C The Ilmbs oféthgm@gl\gere

*: lmmhpmra&wwasabnembetto[@szpmomwe SW|mm|ng time extensron rate
(ESTR) (%) = (Mean exhaustive swimming time of test group - Mean
exhaustive swimming time of saline control) / (Mean exhaustive swimming

Table 1ipn® dheafiiect cdiitNH-R3000v el suSinabitfdeajo presipiftisndecbetween

11.1 Gheyeffect of pepiidssodlrins exhaustim.swimmMgatirmﬁ\ﬂf/amdme (day)
ages No. Sywimming time (min ),ESTR (%) CM Q
201&35'%:6? ay 20 186.4 %?I@g 3* CMS-001.31 201.1g/kg/da 2]%5
17@32&@3076.0* EPO 12a0kgkd)/day, 3 time8 per week 20 112165:2@’4*
31.3* &gline 10mg/kg/d 8 13.8+1.3*
Saline 0.5ml/d 10 9.1+1.4

*: Compared with saline control group, p<0.05

Table 10.4 Effect of CMS-030 on the survival of skin allograft in vivo

Group Dose of drugs No. Mean survival time (day)
CMS-030 10pg/kg/d 9 14.1+1.2*
CMS-030 2ug/kg/d 10 13.4+1.5*

CsA 10mg/kg/d 9 15.0+1.4*

Saline 0.5ml/d 9 11.0£1.3

*: Compared with saline control group, p<0.01

Table 10.5 Effect of CMS-030 on T lymphocyte proliferation in vivo

Group Dose of drugs No. Stimulation index
CMS-030 10pg/kg/d 9 1.6+0.3*
CMS-030 2ug/kg/d 10 1.9+0.5*

CsA 10mg/kg/d 9 1.8+0.3*

Saline 0.5ml/d 9 2.3£0.5

*: Compared with saline control group, p<0.01

Table 10.6 Effect of CMS-030 on IL-2 levels in vivo

Group Dose of drugs No. IL-2 (pg/ml)
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0.5ml/day 20 99.011.2 *: compared with the saline group P<0.01
3CONCLUSION [0294]CMS001-30 and CMS001-31 were found to have
anti-fatigue properties and can be used for the management of fatigue
related disorders. REFERENCE: [0295]The following reference is
incorporated herein by reference in its entirety. [0296]1.Mizunoya W,
Oyaizu S, Ishihara K, et al.Protocol for measuring the endurance capacity

Biéd¥iE€rA32002 MayOBe(&yd 133-1136. [0297]Bésed 0PI ubBE*
infefnatan, various%pagg@;@ceutical fgymulation can besfyagds g the
disclgsed peptides. The pharmaceutical formulation maé include any of

the Khidfin pharma&gm% Barriers. E%amples of suitantdxaierLinclude
any $dlthe standard pttanbfthceuticallyS@ccepted carrier KiggwiraptBose
0, physiological saline

e R e

+SKi | [
CON(ﬁ_ R %ﬂl water, emulsions'| and water mixtures or triglyceride

emufsions, and other types of agents, fillers, coated tablets and capsules.

Tieé 7 propghicie candentratigroef Se3puohldiasiyigimthe Min0alofvas found to be able
0 Stat%ﬂgar‘rw;%[@ﬂ%ﬁ %ﬂﬁ lﬁ@ﬂpn cﬁqﬁg@gdmm@@%@%a i t@%ﬁé‘gg ilrrlljé/gtrico)’n?mw"?g
that Civifrél3Risatlanipjetiroprohtesaiiontohdalyimpiapitessiibdtian & injatgyperiment in

vitro tGBEtSHARKIRB LR ARRIATYRIPBC BS B eRYEIRTAY AlSPRE QeBINGIETEd Model for

any form of oral administration such as, for example, ?7tablet, capsule,

the pregigtiansinreieatioprooipriinheafiies, oroame trsalaBRIARTtho A baIfORGeRaHoN of
1.6pg/MISOVOIRIARP IO WA IR AASHe RRMSHGNAIRFRRENTSnhibit mixed

peptide can also be applied in any form of topic application such as an
lymphgeximEssctidoaitfigaingttatitM rian a0t deerarsdemialogiant aatry trlvadsr organ
transplhRg@tReptide may also be interpreted into its genetic sequence and cloned

into an expression system, on its own or.in combination with other, peptide

slgtidhces 1 JERELRESRIANS ARM GHIR RHQSTATH SIS We B 2o igtanRodels for
the stuaGtivfnefsippRentde prfpeserkedhesaipldRZ991T e deveaptieage of 2ug/kg/day

eptide may be Ing - |Og per kg body weight. A preferred dose is |Ong - .

and 1 ¢ WS SR Br P AbIar KbRrIpRe- iR gYsuivRb abEhsntinfeetioh Mﬁ&?}éta“s“ca'

signifiedrRdmiaiiagi e dReYee, diiesafisely fefleseranthe AP DINGPREKImmune
dy weight, since one or more of the peptides may operate throu

bo gh
responsg RV ATHIR iRIERS SUS SAUREDLIRBHNG HH0 JEE et Pre Bffeghowed that
CMS-@9tevnativtdtoauepresnore wtithe greptidres paphositbarantinritedestion ef IL-2 by the

hole cascade. of reaction. For an oral [ntake mount may be |ng - .
Ty I AL Here MRy oo BOR ey of e
allogrdfodyseeigéredriny svpporessioa pfdiienabtybe rediomsg pethdaycijfladC)Geak
therapy based on the above peptide sequences may be performed based

ods known in the art, and also based on patent publication WO
REFE%@%@%% L S : .
92A2, which is incorporated by reference in its entirety herein.

TIRE 19 ptiddSenigllanHeretsrineeied to ioeErasatienbelie ot urferBagedn their
entiretRd the teaching disclosed in patent publication W02004/055042A1 and
which is incorporated by reference in its entirety herein. REFERENCES:

[68Tirhe [SIG0ME FeltreRlashbife SHEBIpbIEE Hete Bl RORRIEES P and Anti-

Inflamif@ibIGNEreRLies - dO AL RrinamleRefdray!mieal Reseatainl NeyrdPregmical and
. People's Republic of China. 1993, 7:134-135.
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.
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[0303]2.Shuyun Xu, Rulian Bian, Xiu Chen. Methodology of
pharmacological experiment. People's Health Publishing House. 1991,
1221-1234. [0304]3.Principle of new drug research in pre-clinic issued by
Ministry of Health, People's Republic of China. 1993, 7:140.
[0305]4.Jinsheng He, Ruizhu Li, Tingyi Zong. The study on MTT reduction
method of testing NK cell activity China Immunology Journal. 1996

oAREE AR Ia T BUEReHG Fi5, S BRI 2% Complement membrare

attack BB Ruinighda of m@mcdrwgl neman@h iApréreline, i$9o@d by ddinistry of
Re 1 93 141. [10308]7.Principle of ne
AL ot Bh iRt ARt Aty s el AL BB N Acia
Antiseo$eCRhobnng9 93kin: 1a3®. R30Bd. Fbunmpmsafaﬁewwmgiee@e&rm% Expression

- e is i l ina. 1993,

Diree R T e ) o R g o B e o perimen
(§e2BHd ediibMaraedpl&ucrielats Piviansalng. Hieudalagegiah Relegaice of Dietary

Lipidsl 33 ddiiiaial &4 GlRGAL BANERO RRSREIRR QLMh ReQBIRSHlERRogenes.
Publishing House. 1998, 1338-1339. EXAMPLE 12 DELIVERY OF

Clinic peirptgaostist QRPN A0Y. YR QIREZERED LACTOBACILLUS
BO£SPERIAL 1Sk, [93A:Ad Restalorviaaisornyifectas eneaxe BRIRGYrafts in
method to delrverf%a[iddes of thrs invention to a host as described above.

mice. INHNRUQIRRNLE e of the peptides listed in table A above
If’tmesqepFhsn@b@ntmlsﬁwaﬂsvamd%s%ﬁtmqmmﬁdwteddm@o:5-7.
an expression vector using standard techniques of genetic engineering
familiar to those skilled in the aé;fxm@ ssion vector selected contains
a constitutive promoter functional in Lactobacilli, a multiple cloning site for

iR EETGAFOP BRI BE§USHCEX FROABECNDSIGED bATHEIENQE MITE
Fofeapiectaflf m%ker&ﬁ%s@“@a&@%%ﬁ. IRRIGTRMRIR BF tree%(émré mice.

in clonrng procedure ; and may comprise other sequences o assist in the

piefddtion MisdherseMale BalblhdTpe BTN AIRS Yighasprptides animal model

for stu8GRIRREGRtI ARtgYARTRIE: Of §Hﬁt"d@sVeCt0f is provided by US Patent No.
5,592,908, to Pavla which is hereby incorporated br¥ reference in its

fRAY . BRI this 40430 RGNS RIS AT B iBRs Sbiyfo lengthen the
swimnfitietion T hcsohaeibusispeeisgnaraved mmmmfme@ameomg 01).

R i U DU AP R Rl T I Gippfes anc

may b@egditieni thé achodgeonénthiatigie exdided ttamegsa signal peptrde, such as
peptides comprising of 16 to 35 mostly hydrophobic amino acids that are
1 aﬁweéwﬂetgm 8t§sdescrrbed in US Patent No. 5,529,908, cited
IS the promoter and the nucleic acid encoding
11 t@l@lﬁ@ﬁﬁ@ﬁ& present invention such that the nucleic acid encoding
Uszsisynal Rapiidsoiedd ameciS.f Ruclela acl aaFOUARHRGBEPH]e Glenzhen

the resent invention. [0313] In addition to the coding sequence 0Of the

Kangzhe phigenapel hahCse i neBesyReReBR &ty comprise sequences to aid
Ir[dt@ajlgatlewsp@anmgptﬁal%%kmf&eﬂaw&ésﬁe&amw For
example, restriction enzyme recognition sites that correspond to ones

124 the multiple cloning site of the vector can be incorporated into the
SHOTYESiZe S AMMA mltd@eéﬁaren@p%cﬁmimﬁﬂgersméem)sgrﬁmt t\h@iﬁhihng 18-229:

ce ca cloned in ientation within the vector the

e M RHES SR I 6 HERIER A 8 GATIE LR Clrion
enzymes, then purified. Lrgatron reactions with the vector and the
synthesized DNA are followed by transformation into a suitable strain of E.
Coli. The transformed bacteria are plated on media containing the
antibiotic to which the vector confers resistance. A colony of transformed
bacteria is selected for growth cultur%? and plasmid preparation
procedures; the presence of the synthesized DNA in the correct
orientation is confirmed. [0314]This expression vector is then transformed
into a bacterial host cell of a Lactobacillus species, such as L. acidophilus.
Transformed cells are selected for by virtue of the selectable marker

found within the vector sequence and the secretion of the peptide may be
verified by nerformina o wecetern hlot nerformina ael electronhorecic Nf



EXAMPLE 13 DELIVERY OF PEPTIDES THROUGH A GENETICALLY
ENGINEERED FORM OF Bacillus subtilis [0315]The following is provided
as another exemplary method to deliver peptides of this invention to a
host as described above. A DNA sequence that encodes one of the
peptides listed in table A above is synthesized by chemical means and
this DNA sequence is inserted into an expression vector via techniques of
13 genetic engineering, all techniques being known in the art. The expression
' végw%@%%%@@g?%%rises a shuttle vector, such as pTZ18R (Pharmacia,
Hszethwapah) nealpatite ofdoeiagdornizad atesgroines b EC1@810ana3B(20ug/kg/day),
llis.and containi ibjotic, resistance gene for selecting,colonies
s R R A R SR kT R R o, e
test substineeinves disbolisdsuch ash plomater gwmiiedd itmpetierSatyB geenpeoddy. for 30
- i S pepti
cont e IR DT e ey, e
mice vgrstdiaisdeoin SveTbtatémicel wateescampietaknicbalyEct@0isiisilosdir last test
substameua%rﬁﬁgﬁéta&ﬂ; %gﬁrﬁcje%er@ I%@H%tg\%ntn?@és M?B%ftwgg Bm x 50cm x
incorporated herein by reference in its entirety. Briefly, as detailed above,
40cm)thd leNlapsh ob aivat avigesplideroéintisvateetetiapeailib e SyhthesiAed lwits of the mice

v AR Sl Al RO e v

recordgéinsformation into E. Colt., plating, selection and propagation of the

s 1o EEAIRMA,PIARIMMIIY HUmENERIASIBH AR tRESTHE YSHSIofMmEsh BMPaustive

~ B. sub/His and transformants are selected by virtue of resistance to an
SWIMMREKGER: fHf (88 SIERHRgTrI¥aRR. frBaG D& RNETERBMLEHOH oh salineccratioh / (Mean
exhaudtiREsilienaRRg ticadly reRa easRfolB »stdgdks is verified using techniques well

known to those with skill in the art, such as radiolabeling of peptides for

1.4 raphic detection after SDS-PAGE anaylsis or Western blotting.
[06294) A cultiffer@fcgerneticailyrenpineateshhigetens iaJOWR Apaiyts af variance
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
tRESYICAR. EXAMPLE 14 DELIVERY OF PEPTIDES THROUGH

2
NET]I vces YE ECIES

Table %515]%1%%*(?& n%?%%@?i%%gg%ﬁo\?%%wgﬁ@?ﬂgliﬁgrﬁfjﬁo to deliver
Grou %eptides ngisesinvention to a host as describe albo%?n. iHeN s?nqéjen%gTR %)

Pehat encodes vhe of the peptides listed in fable N EBOVE g synthesized by
CMS-@beddical2tyarkg/dayd this DNA sequences inseBtedHih@an expressiond8.3*

) rvi igues of genetic engineespng, alltechpigses being kno *
cMs-U5EH %%%@){%Hj 656‘ ajligshnipie Vgg.o

in‘the art. ession vector selected comprises a stably maintain

EPO yeast protBi9ekprdasidhivse i, weipristlg a déRstEdBve yeast promotdr3*

Salinesuch as pAatidagpites for replication of thyg vecty gabioth yeast and E. -
Colt, a gene or genes that confer prototrophy to an auxotrophic yeast

*: compaieshiv iy the RSO BSBD1a multiple cloning site (MCS) and, if
desired, sequences that code for a signal peptide. Vectors such as this
3 arosanmerorlly available and well known in the art or can be readily
constructed using standard techniques After insertion of the synthesized .
ReXthto tife 'é@&%ﬁ’,%&%ﬁ%ﬁ%ﬁﬁy@e&nﬁvﬁléﬂﬂ' i properties and
can bettagsformechianigelhemtoffetreiive metitis@akestion of a transformed
bacterial colony and preparation of plasmid DNA from a growth culture of
REFEIQERF&Ea from said colony, the vector is transformed into Saccharomyces
— —cerevisiae via well-known techniques such as lithium acetate
t{@askrmaiios tollelgyopterationisTheosimsiatedfBmit hanefeleres ters\asiuety.
selected for transformation is a mutant auxotrophic strain that will require
a gene on the plasmid in order to grow on minimal media plates.
Transformed yeast colonies are isolated by plating the yeast on growth
media lacking the gene provided on the vector. Only those yeast that have
received the vector and its selective gene and are expressing that gene
product will be able to grow into colonies on the minimal media.
Verification of peptide secretion can be obtained by performing a Western

blot, performing gel electrophoresis of peptides present in the growth
meaeditim or nther ectandard techniairiee OR1901A trancformed colaonvyv of




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,
ride and total cholesteral levels, obesity and higher tha rma
bR & e SODEERMAN) pleipcs META, Aing ) SESICE dReRaEsering the
enduramaicapaduylefoorm)nrsasaaiqdeablammeﬁthwﬂioﬂmwcbmiﬁwnsldughri@anbchem.
2002 ct| g flfd,zq The substantially pure peptide according to claim 2
ation of immune activity comprises modulation of at
Iémﬂne oBﬂaedfoﬂbwmmmmjiioﬂoempnndamembip’fmlmmdeﬁmerﬁcynulation can be
| r
made rmu&%%ﬁgégﬁ'?é %fﬁgogﬂ g%[%‘gﬁpﬁ?ﬁ%ujﬁf?) d;;Iude any of the
knowrbldnrrzaﬁmié@h @W@B@rom&hamrziamér %utﬁ@ﬁse%rwﬁemlm @mth@f the standard
pharmiRUOMARG, CRREBIST MRS S AMRIARABIRIAGNLARCHE A MRECH Ude but are not

compirisi @an enhanced derivative of a biologically active peptide, said

l'mltecbitaogfwau ORIFA)cS TSt e LSS XAYRY P TISIRS B ChedingcRjl aRg vates itixctures or

triglycHad¥Oerfhgsishenhancrck Heyiyalive 6genRrisingraneaRanedeRNaMOotasslfs. The
operably linked to said biologically active peptide, said enhancement

SPPORF e EANEE AN O P F A GBS BB PeRb L BSHe B Rt Ryarmaceutice

compoaiibie peptide. 10 A genetic vector comprising a nucleotide sequence

ti th id fsS
D e R R R Lo B e o o AR, X Roditiavenous

injectiawcid mauemcma;nanmctgaa, peﬂtmjmrmunns&ttlngjen‘ttbm asubuutanarblmqmmm:mn and
fSEQ 1D 4. 12 harm ceutical coqmpasitio in
SUbCUtg P\Iyp%trlgn eptide ggﬁsf}s&tlnn%gf qS(’-:-Oagnglnodnra]::l:l se %eﬁcengf éolga of oral
adminlwaﬂ!@nzsumayw @kanhmﬂogutadsllgt,a«:ﬁpwlpewmensam mblbgmaltyd dbeivike, in the
usual RERTIGEBSTHIRGFRLINR RORIF RAGNETGER! SERUP HQufHGastro-enteric
manufacture ofa m ament for re cmgt e effects o uman
protectipsieabiee neptiRcaBalse OtARPHSI IvkRayciarEbNd 190 aRndiskipsesis R arpatadntment,
cream [TGAT! @RE Qfithfollaig FaRHURImICHAHRafMUARR diSRIBERtide may also be

metapolic disorders, lipid metabolism disorder, acidosis, immune activity,

Interprated tate ks ARARYS, $rapaRtRs aF‘éﬁééﬂWdﬂfPaﬁ%rﬂéWfé&'@?g%ﬁt%ﬁe Grostiwp or in

comblﬁéti&ﬁﬂvﬂﬁCbﬂiépﬁﬂb@ldéie‘d@nb&atﬁlggb{eMé%p@ﬁllﬂ@gcﬁéﬁmﬂ@tﬂm@cﬁlF@r\fbﬂﬁake use
acid se e se ect from the oup consisting of SEQ ID Nos. 5,8-11.

of the i%'f’l’l@g Qﬁla% % éréordlng to claim 15 wherein said
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biologically active peptide having an amino acid selected from the group
consisting of SEQ ID Nos. 5,8-11. 26 The substantially pure peptide
according to claim 25 wherein said peptide modulates at least one of the
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<120>Novel Biologically Active Peptides and Their New Uses
<130>3CMG 010 PCT SG <150>200800358-4 <151>2006-07-21
<160>21 <170>Patentln version 3.3 <210>1 <211>10
<212>PRT

[0312] The following is provided as one exemplary method to deliver peptides of this
invention to a host as described above. A DNA sequence that encodes one of the peptides listed
in table A above is synthesized by chemical means and this DNA sequence is inserted into an
expression vector using standard techniques of genetic engineering familiar to those skilled in
the art. The expression vector selected contains a constitutive promoter functional in
Lactobacilli, a multiple cloning site for the introduction of DNA sequences in a specific 5’ to 3’
orientation as well as a selectable marker gene that confers resistance to an antibiotic (to aid in
cloning procedures) and may comprise other sequences to assist in the production and/or
secretion of the peptides, such as signal peptide sequences. An example of such a vector is
provided by US Patent No. 5,592,908, to Pavla, which is hereby incorporated by reference in its
entirety. Briefly, this patent discusses several known promoters that function in Lactobacillus
species, as well as a method for discovering novel promoters in said bacteria, any of which may
be operably linked to a nucleic acid encoding a peptide of the present invention to express the
peptide in Lactobacilli. A nucleic acid encoding a signal peptide, such as peptides comprising of
16 to 35 mostly hydrophobic amino acids that are active in Lactobacillus lactis described in US
Patent No. 5,529,908, cited above, is interposed between the promoter and the nucleic acid
encoding the peptide of the present invention such that the nucleic acid encoding the signal
peptide is in frame with the nucleic acid encoding the peptide of the present invention.

[0313] In addition to the coding sequence of the peptide, the DNA sequence
synthesized may comprise sequences to aid in the ligation and cloning of said DNA into the
expression vector. For example, restriction enzyme recognition sites that correspond to ones
found in the multiple cloning site of the vector can be incorporated into the synthesized DNA at
the 5 and 3’ ends of the sequence, so that the sequence can be cloned in proper orientation
within the vector. Both the vector and the synthesized DNA are digested with the particular
restriction enzymes, then purified. Ligation reactions with the vector and the synthesized DNA
are followed by transformation into a suitable strain of E. Coli. The transformed bacteria are
plated on media containing the antibiotic to which the vector confers resistance. A colony of
transformed bacteria is selected for growth cultures and plasmid preparation procedures; the
presence of the synthesized DNA in the correct orientation is confirmed.

[0314] This expression vector is then transformed into a bacterial host cell of a

Lactobacillus species, such as L. acidophilus. Transformed cells are selected for by virtue of the
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<213>Sus scrofa <400>1 Pro Thr Thr Lys Thr Tyr Phe Pro His Phe
15 10 <210>2

selectable marker found within the vector sequence and the secretion of the peptide may be
verified by performing a western blot, performing gel electrophoresis of peptides present in the
growth medium or other standard techniques. A transformed colony of bacteria is chosen 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
variety of ways to produce a supplement for enteric consumption by the host. These treatments
include lyophilization or other methods of preserving the bacteria, in addition to combining the
bacteria with carrier agents, such as solutions, solvents, dispersion media, delay agents,
emulsions and the like. The use of these agents to prepare supplements is well known in the art.
For example, the bacteria can be used to make cultured milk products or other foodstuffs for
human consumption, such that the organism expressing the peptide colonizes the gut of the host
organism. A number of different methods for incorporating specific strains of lactic acid
bacteria into foodstuffs such as yogurt, kimchee, cheese and butter are disclosed in US Patent
No. 6,036,952, to Oh, which is hereby incorporated by reference in its entirety. Upon consuming
the bacteria through one of any number of routes, the engineered organisms can colonize the gut
and allow the presentation and/or absorption of the peptides of this invention via the mucosal
layer of the gut.

EXAMPLE 13
DELIVERY OF PEPTIDES THROUGH A GENETICALLY ENGINEERED FORM OF
Bacillus subtilis
[0315] The following is provided as another exemplary method to deliver peptides of
this invention to a host as described above. A DNA sequence that encodes one of the peptides
listed in table A above is synthesized by chemical means and this DNA sequence is inserted into
an expression vector via techniques of genetic engineering, all techniques being known in the art.
The expression vector selected comprises a shuttle vector, such as pTZ18R (Pharmacia,
Piscataway, NJ), capable of being propagated in both E. Coli and B. Subtilis and containing an
antibiotic resistance gene for selecting colonies of transformed bacteria. This vector can contain

a constitutive promoter active in B. subtilis, such as a promoter derived from the Sac B gene of
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<211>6 <212>PRT <213>Susscrofa <400>2 lle Val Thr Asn Thr
Thr 15

B. subtilis as well as a nucleotide sequence encoding a signal peptide active in B. subtilis that
directs efficient export of expressed heterologous proteins from the bacterial cell. An example of
such a vector is disclosed 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
a plasmid stock, the plasmid is then be transformed into B. subtilis and transformants are selected
by virtue of resistance to an antibiotic in the plating media.

[0316] Peptide production in and secretion from the genetically engineered B. subtilis
is verified using techniques well known to those with skill in the art, such as radiolabeling of
peptides for autoradiographic detection after SDS-PAGE anaylsis or Western blotting.

[0317] A culture of genetically engineered bacteria 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.

EXAMPLE 14
DELIVERY OF PEPTIDES THROUGH GENETICALLY ENGINEERED Saccharomyces
YEAST SPECIES

[0318] The following is provided as another exemplary method to deliver peptides of
this invention to a host as described above. A DNA sequence that encodes one of the peptides
listed in table A above is synthesized by chemical means and this DNA sequence is inserted into
an expression vector via techniques of genetic engineering, all techniques being known in the art.
The expression vector selected comprises a stably maintained yeast protein expression vector,
comprising a constitutive yeast promoter such as pADH1, sites for replication of the vector in
both yeast and E. Coli, a gene or genes that confer prototrophy to an auxotrophic yeast mutant
for selection purposes, a multiple cloning site (MCS) and, if desired, sequences that code for a
signal peptide. Vectors such as this are commercially available and well known in the art or can
be readily constructed using standard techniques After insertion of the synthesized DNA into the
yeast vector, transformation into E. Coli, plating of transformed E. Coli onto selective media,

selection of a transformed bacterial colony and preparation of plasmid DNA from a growth
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<210>3 <211>13 <212>PRT <213>Sus scrofa <400>3 Lys
Ala Val Gly His Leu Asp Asp Leu Pro

culture of bacteria from said colony, the vector is transformed into Saccharomyces cerevisiae via
well-known techniques such as lithium acetate transformation or electroporation. The strain of
Saccharomyces cerevisiae selected for transformation is a mutant auxotrophic strain that will
require a gene on the plasmid in order to grow on minimal media plates. Transformed yeast
colonies are isolated by plating the yeast on growth media lacking the gene provided on the
vector. Only those yeast that have received the vector and its selective gene and are expressing
that gene product will be able to grow into colonies on the minimal media. Verification of
peptide secretion can be obtained by performing a Western blot, performing gel electrophoresis
of peptides present in the growth medium or other standard techniques.

[0319] A transformed colony of yeast is chosen and used to prepare large scale
cultures. A culture of the genetically engineered yeast 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 yeast cultures
can be treated in a variety of ways to produce a supplement for enteric consumption by the host.
These treatments include lyophilization or other methods of preserving yeast, in addition to
combining the bacteria with carrier agents, such as solutions, solvents, dispersion media, delay
agents, emulsions and the like. The use of these agents to prepare supplements is well known in
the art. In another embodiment, the transformed yeast are used in the creation of food products,
such as fermented milk products like yogurt and kefir, by techniques known to those skilled in
the art. As with live lactic acid bacterial cultures in these foodstuffs, the transformed yeast
colonize the gut at least transiently and serve to present peptides to the host via the gut lumen.

[0320] While the present invention has been described using the aforementioned
methods and data and the specific example of the peptides described herein in many cases, it is
understood that this is an example only and should not be taken as limitation to the present
invention. It should also be understood that these peptides described herein represent some
embodiment of the present invention and the same principle of the present invention can also
apply to other functionally equivalent peptides that have been modified without affecting the
biological function of these peptides. Furthermore, although the disease or disorder described
above for the medical application of these peptides are recited to support their usefulness, these
medical applications 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
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Gly Ala Leu 1510 <210> 4 <211> 6 <212> PRT <213> Atrtificial Sequence
<220> <223> Synthetically prepared peptide sequence <400> 4 Pro Thr
Thr Lys Thr Tyr 15 <210> 5 <211> 8 <212> PRT <213> Atrtificial
Sequence <220> <223> Synthetically prepared peptide sequence <400>
5 Pro Thr Thr Lys Thr Tyr Phe Pro 15 <210> 6 <400> 6 000 <210> 7
<211> 12 <212> PRT <213> Sus scrofa <400> 7 Ala Ala His His Pro Asp

. Asp.Phe Asn Pro Ser Val 1510 -
their unguona? derivatives, sucﬁl as %ut 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
were previously unforeseen. Beside new medical uses as described above and in the claims, 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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<210> 8 <211> 3 <212> PRT <213> Atrtificial <220> <223> Synthetically
prepared peptide sequence <220> <221> MOD RES <222>(3)..(3) <223>
Xaa = Nle (Norleucine) <400> 8 Tyr Ser Xaa 1 <212> PRT <213>
Artificial Sequence <220> <223> Synthetically prepared peptide sequence
<400> 9 Tyr Thr Val 1 <210> 10 <211> 3 <212> PRT <213> Atrtificial
Sequence <220> <223> Synthetically prepared peptide sequence <220>

WHAT@%% >AM§%B |§ES <222>(1)..(1) <223> Xaa = 3,5 - dibromo-tyrosine

1.
2.

10.

11.

12.

A substantially pure peptide consisting of the amino acid sequence of SEQ ID No. 4.

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.

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.

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.

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.

The substantially pure peptide according to claim 2 wherein said acidosis comprises at least one of
the following conditions: high blood lactic acid levels.

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.

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.

A molecule comprising an enhanced derivative of a biologically active peptide, said biologically
active peptide consisting of the amino acid sequence of SEQ ID No. 4 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.
A genetic vector comprising a nucleotide sequence encoding a peptide consisting of the amino acid
sequence of SEQ ID No. 4.

A micro-organism having a genetic composition comprising a nucleic acid sequence encoding a
peptide consisting of the amino acid sequence of SEQ ID No. 4.

A pharmaceutical composition comprising a substantially pure peptide consisting of the amino acid
sequence of SEQ ID No. 4.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Xaa Ser Leu 1 <210> 11 <211> 3 <212> PRT <213> Artificial Sequence
<220> <223> Synthetically prepared peptide sequence <400> 11 Leu Tyr
Ser 1 <210> 12 <400> 12 000 <210> 13 <400> 13 000 <210> 14 <400>
14 000 <210> 15 <211> 3 <212> PRI <213> This scrofa <400> 15 Ala Ala
Phe 1 <210> 16 <400> 16 000 <210> 17 <400> 17 000 <210> 18 <400>
18 000 <210> 19

Use of a biologically active peptide, said biologically active peptide consisting of the amino acid
sequence of SEQ ID No. 4 in the manufacture of a medicament for reducing the effects of a human
disease.

The use of Claim 13, wherein said human disease is selected from 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.

A substantially pure peptide comprising an amino acid sequence selected from the group consisting
of SEQ ID Nos. 5, 8-11.

The substantially pure peptide according to claim 15 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.

The substantially pure peptide according to claim 16 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.

The substantially pure peptide according to claim 16 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.

The substantially pure peptide according to claim 16 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

The substantially pure peptide according to claim 16 wherein said acidosis comprises at least one of
the following conditions: high blood lactic acid levels.

The substantially pure peptide according to claim 16 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.

The substantially pure peptide according to claim 16 wherein said growth of cancer comprises at
least one of the following cancers: liver cancer and stomach cancer.

A substantially pure peptide consisting essentially of an amino acid sequence selected from the
group consisting of SEQ ID Nos. 5, 8-11.

The substantially pure peptide according to claim 23 wherein said peptide modulates at least one of
the following conditions: fatigue, nutritional disorders, metabolic disorders, lipid metabolism
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25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

<400> 19 000 <210> 20 <400> 20 000 <210> 21 <211> 4 <212> PRI
<213> This scrofa <400> 21 Phe Glu Glu Met 1

disorder, acidosis, immune activity, effects of radiation, hepatitis, rejection of transplanted organ,
the growth of cancer and appetite.

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. 5, 8-11

The substantially pure peptide according to claim 25 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.

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. 5, 8-11.

The substantially pure peptide according to claim 27 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.

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. 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.

A genetic vector comprising a nucleotide sequence encoding a peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos. 5, 8-11.

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. 5,
8-11.

A pharmaceutical composition comprising a substantially pure peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID Nos. 5, 8-11.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
selected from the group consisting of SEQ ID Nos. 5, 8-11 in the manufacture of a medicament for
reducing the effects of a human disease.

The use of Claim 33, wherein said human disease is selected from one of the following conditions:
fatigue, nutritional disorders, metabolic disorders, lipid metabolism disorder, acidosis, immune
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35.

36.

37.

38.

39.

40.

41.

activity, effects of radiation, hepatitis, rejection of transplanted organ, the growth of cancer and
appetite.

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.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 2 or functional derivatives thereof in the manufacture of a medicament for
the treatment of hepatitis.

Use of a biologically active peptide, said biologically active peptide having an amino acid sequence
comprising SEQ ID No. 15 or functional derivatives thereof in the manufacture of a medicament
for the treatment of hepatitis B.

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.

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.
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 an immuno-
suppressing agent to control the rejection reaction after organ transplantation.

The use of claim 40, wherein survival of skin allograft is prolonged.
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