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invention is related to short peptides and the use
thereof. In particular, the present invention is
related to short peptides wth biological activities.
Description of the Related Art Peptides are known in
the art for treatnent of di seases and as
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coretdRinbl Beptide m§@ﬁ5/(¢mmm@2ﬁ9ﬁ?ﬁ%%@ ID No. 1) which have
been found to contain biological activity, wherein said peptides do not comprise the sequence
of the peptide CMS-010. For testing purposes, samples of these peptides were chemically
synthesized with L-amino acids. Further aspects of the present invention include an isolated
or purified peptide comprising, consisting essentially of or consisting of a sequence selected
from SEQ ID No. 2-31, wherein said peptide does not comprise the sequence of the peptide
CMS-010 (SEQ ID No. 1). Another aspect relates to substantially pure peptides comprising
peptides selected from SEQ ID No. 2-31, wherein said peptides do not comprise the sequence
of the peptide CMS-010.



Anot her aspect of the invention is the adm nistration
of a peptide conprising, consisting essentially of or
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Still another aspect of the invention are methods of reducing the effects of a human
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WO 2005/ 105832 PCT/ EP2005/ 004419 conpri ses a sequence
selected from SEQ I D No. 2-31, wherein said peptide
waolo®s/108382 conpri se the sequence of the pepti dBCT/EP2005/004419

CVB- 010. In sonme enbodi nents, said human is suffering
froma cell proliferative and/or an imunol ogi ca
di sorder. In sone enbodi nents, the cell proliferative
di sorder is a cancer, a sarcoma and/or a tunor. An
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enhancement molecule operably linked to said peptide, wherein the enhancement molecule
enhances the therapeutic effectiveness of said peptide and said peptide does not comprise the

sequence of the peptide CMS-010.

Brief Description of the Drawings

Each of the five figures demonstrates exemplary chemical reactions for linking

peptides to steroid molecules.



Figure 1 shows a series of chem cal reactions for
linking a peptide to an estrone nolecule with a
wa@owaliesss2 bond. Figure 2 shows a second, alterPel/ERm05/004419

set of reactions for creating the sane |inkage as in
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estradiol with a coval ent bond. Figure 4 contains a
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It is understood that it may be possible to add additional amino acids to the amino or

carboxyl termini of a peptide that comprises, consists essentially of or consists of a sequence
selected from SEQ ID No. 2-31, wherein said peptide does not comprise the sequence of
CMS-010, and functional derivatives thereof as another method of practicing the present
invention. In such embodiments, a peptide that comprises, consists essentially of or consists
of a sequence selected from SEQ ID No. 2-31, wherein said peiatide does not comprise the
sequence of CMS-010, and functional derivatives thereof maintains one or more of the

therapeutic or functional properties described herein. For example, in some embodiments,
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one or two am no acids may be added to a discl osed
peptide without affecting its biological function. In
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"portion of VAPEEHPTLLTEAPLNPK (CMs-010) conprise a
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anot her aspec of the resent invention. For exanple,
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eliminated are adjacent to one another in the original peptide fragment sequence. In other
embodiments where two or more amino acids are eliminated from the sequence of a peptide

fragment of CMS-010, the amino acids are not adjacent to one another in the original
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WO 2005/ 105832 PCT/ EP2005/ 004419 sequence, but rather
are separated fromone another in the original
W@ e@aansss2 by am no acids that renmain in the sPOI/ERPWes (04419
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due to transformation or immortalization of a cell. Cell proliferation disorders include, but

are not limited to, cancers, benign growths, tumors and sarcomas and may encompass any
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-6 WD 2005/ 105832 PCT/ EP2005/ 004419 nunber of cells.
"I mmunol ogi cal disorders” refers to a mal function or
waledostiessspus function of an i mune cell or ot PET/EPEN$/004419
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molek@E. | munol ogi cal disorders or disease. The ‘

formul ati ons nay have a peptide that conprises,

c ohw wiesofespeptiide dhdt coufpriess, conssts bsendally sferwensigis of a sequence

selecfe Bt QdFpNo- 26 1 MPbein el Reptie does Bob oy the weauence of

CMStOIS t AN FndRhAlY AblivVaRTed NBESOS 1in”bﬁ§t%é%ﬁﬁba92f¥3ﬁfé1%laﬁons may be

active or Inactive constituenfs, including

emplppqst adpessitde greatpwot for ivewenodogi¢a . dysor@ers Jor phiyphsed eEherfiymulations

e added. t.he same fornylation..with or wthout
may Bt Do SRERTRP COPTR PGS ingite gl Sequence selocted
from SEQIDIES., 2-8 ONwhétin saRbsehitle doby n€f coMhipréRnté sdgefe &f CMS-010,
sequence selected from SEQ I D No. 2-31, wherein said .
and fp@«%tqn@bder@@égewb@re@fa wpixed with ipthes aglienering¢tivenBngitgents, including

. ti I ' (RY; f sed 0 .
ot BN 095k SEFLNTLEVES) bURLER PR ARG, b o
with | é1s tweitholer@her T hrgprediaits. be Addraatilvelyer £ eptife tthe tempriak, consists
i ntravenous, intranmuscul ar, intracutaneous L .
esserdigl OF aheestoPT 3 srapaRfersrigrted fpan SEGHID Bip. 2-31, wherein said peptide

. o : I beni Nl e Al o .
dos BB BT ST, B4 R0 Ly e e
to premude theoformdiation segetiter ovithgpeptitleanstdéstedherei Ahay atn be adrginistered

) wder .or spray, . and, ther forns of delivery known
in the Sy of ey sy P%Wéw?aar m&w_aavﬁaa?f)%w%ﬂl °BE Grigfgdprmal. The
modd SK&Tnini Ao ay Y B AurbAHEHSY Bjdchsh 18R %edds dHS&H th3he organ of

prevent gastric digestion of the peptide after oral
probleny. 4kberanodgsyofadmanisieation) ase srahsdemnal, inhalasioaras ppwder or spray, and.

carr f rnal .del i ver uch.as i ones
ot B O ard ARk 4Bl AE o TR Mo R3S BE Bty aen
and 1p@ptirdsin caticds Rt tah eadsed td prepeiidadier difdtios 6MhadipBptide after oral
addi tional peptides inserted into the original

intakg;qg) a5y ERT Gatgiers beovge prt thecath {0 sagriethior Sengedarmal delivery, such as
: i ngﬂﬁ ve or its functional derivatives, but
llposélpigf’lf&lr etal ngéubst antially simlar activity. The

adds tsah abrefig hé dem i‘oblkiddeeptided ér nieiptol e thhmbtides that contain

.contain,, for ex | e, ap. aming aci g sequence hat is

addifjonatbgeRtides Hbsyrtsﬁ e, fiegitaing) PoRAEaYY achye Repds {Ring the sequence
specifigl b & it AR oraPleRRAT&AL bRNstf retdifl Sutbyiibgly BiRaPhdtivity. The

into the exterior or the cell. The secretion nmay be a
additgtinabpeptisles ireduderiador pejitidds that tonjtainh fareyamplec aeminy acid sequence

vesicl es. . . . .
that is recognized by one or more prokaryotic or eukaryotic cell as a signal for secretion of

the hybrid protein into the exterior or the cell. The secretion may be a direct secretion, or

_indirectly through secretory vesicles.



-7 WD 2005/ 105832 PCT/ EP2005/ 004419 As used herein
the term nol ogy "consisting essentially of' refers to
W@ 2@enbisde or pol ypeptide that conprises, CONBCEHEB2005/004419
essentially of or consists of a sequence selected from
SEQ I D No. 2-31, wherein said peptide does not
conpri se the sequence of CM5-010, and functional
derivatives thereof, along with additional am no acids
at AL RSef FERM Vihe 305410 chRsiétlﬁrg”ésgéﬂﬁaﬁgd&” %%r%”% SMpeptide or
mai ntarns oné or nore of”the actrvities of sai
polypeppide diest copipeises] abnhistsadssentidiyi of oaofsiste f la s8qiéng selected from
exanpl e, where the activity of a peptide that
SEQbhei 384, wherrin spid replide dpes 19 commsise dyhssayenceef @MS-010, and
, f . - e i i )
funcf BN KRGS AL 8K 38 patible o nCREY, Sk andror
amidouterhinahahdsdad welticly @minthiberomefar meret of theeadtivatied/ off said peptides
vent, cel| proliferative or i nql ogi cal disorders
provifed dheseing e Sirish as e JOpdEnitRg ﬁamgg;twq@ ¢ the AdidD pya peptide that .
comfiR8 o YosRhntialiP & B BsHEs $MELediOAR kg £ORSIIRS D No. 2-31,
ssentially of or”consists of a sequence selecte rom
wherSEQalCpdydide Ao 8d potwiverpeise theasieguanep bf GdIS-00@sinddunctional derivatives

C ri se the, sequence .pof - 010, .and functi onal .
thergi s (s HF SR QLR Col PP oAl IR RIoliEea) Cpprdses or diseases, a
peptideeqt &)ngéﬁﬂieo FchHsRYRBt iBehtlI§OsRel PhpifieS 8RS %nﬁ)?i_s?sl, consists

provided hHerein with respect "to that peptide and wll )
essentidlypd o5 esssisin 9f & hequaneessel estedcdfeorn SELhED d¥o. Rt3e wherein said peptide

doesg}eog ?%}gP%gﬁD {ef;sé%cqactfllgg gﬁg?(/lesgé#(g %?%c ihgﬂgtf{égy%ti‘ﬁs reereof, will possess
the acBoibE@Srdafag alid/lok brevehtidgdWsdraerk iod @isedsep 83 pRORIet herei®with respect
treat or prevent cell proliferative or imunol ogical

to thytspandide sansk WiHi apt ®OPsSES gy echazackuisies dn dhdeittclf (ie. before
: . | o : i _

modfii R By SRR AS one? MAE LU ptive 6B Gfich Inaterially

reducds thei ssldigeof Teupeptide drhpolfwepeideitogrenx aipirevend delll proliferative or

. length naturally occurring, pol ypeptid i ch as, a,

immgholfgiey g’é?‘idﬂst‘yr Sthieh CPRRYuEY éawwgaﬁﬁﬁhw or bt gnd novel

char&@édstieé 8F 'tﬁ@%@ﬂﬁdéeasoﬁ_trehm%@ QJ)IO%d??II 1@:'\/?&51‘1 6F $he2Wbve disorder or
-whi ch conprises, consists essentia |§ of or consists

disease. Fhus, ey tlenfoeegrin e cxamablé,raofill 3E@th DatioallyPe @trrangrpolypeptide which

functional derivatives thereof sonewhere .therejn .
hos At agfifhs «Ehér Hhud EHERE . SBT Tkl Pifgitorative o

imm&AGIS ichlU iR oRlePS Rl 0Rhith cdirisee PédddRts’ At} BY or consists of a
essentially of' the peptide that conprises, consists

sequeraseprlecied Yoot SHQ IDoNsi 3t end dunrsigualndeivativesthegeof somewhere
e LS50 b e ARG OB ISR Bt  peptie o

polybenigieh‘condistingl ésgeralyrof? tg: peptivip elpdti @Denprisek @vhsists ebdentially of or
t he foregoing exanple, a genetically engineered . .
consiEh Pt aesearenss | spiseistli demwHi @ HonHe- a—%r mﬁﬁwcﬁ%ftlidﬁrwhves thereof

. . . . e

ool B T0 LESAN 00 BRSNS,

the facdgdinpenaembe aodenatigelyt dngmetiedtpeptideor pagpeptoiesilttls has a primary
.essentially of or consists of a, sequence selected. ..

actiaty pfhesiBan fraafing ?jﬂ‘ﬁYﬁSﬁE}{lgd: éarglbﬁser iimenynelogical disorders but

inchrfedlYhé Gfino acid sequence of a peptide that comprises, consists essentially of or

consists of a sequence selected from SEQ ID No. 2-31 (but does not comprise the sequence

of CMS-010) and functional derivatives thereof somewhere therein would not constitute a

-8-



of CMS-010) and functional derivatives thereof
somewhere therein would not constitute a -8 WO
WQ0eB5/10B85832 PCT/ EP2005/ 004419 peptide or pol pEERPI0dE004419

"consisting essentially of the peptide that conprises,

consists essentially of or consists of a sequence

selected fromSEQ ID No. 2-31 (but does not conprise

the sequence of CMB-010) and functional derivatives

e 8 t : :

peptfd@ 519 ?Bl;rp@é}ﬁ%n glaglgg?g égg%nt (‘gf: ngd %/é&utﬁi@et at comprises, consists
esseniial]lyl eflor consiws afta sequeneadelbgted eEtom rARqe I]Bhblbh @r3h (but does not

comfief b sedinabe o> AlD) aid Raredpi GERGMYGIhoront wpse sequence i

cont&a&ﬂn%g» o&ctiBall PEPHERES] hs&&ego n%ééraﬂge%EQ ID No. 2-31,

wher ei n sald peptide do not c the sequence
of Tne- kilded amdhd urtc ¢amo r&akhlyj alcterairiov ghethhe nepdptida dar polypepnde

the fore ng defi. ons b neasurln the activi
consifs” prghi: Plla B0 961 PBe st o pab s B of g donsists of
sequElﬁ&aizélétge@fronP Revembi Ne. o8d1l wepdih faldb éﬂ’tﬁieoﬁoes not comprise the
i nrunol ogi cal di sorders, which are provided

sequgicenol Gl rﬁ:l@t and fiinctgna esivatings d@rmfamdme‘@le dﬁreghmg definitions by

VAPEE PTL PLNEK 010) | n ref
meas g e T Y ng G AERGIOS) PUGREIES iike LECARR ipF dfeating or
prevBiﬁMlgabeﬂDprdh@ér@ﬁvd or @@Eﬁdndﬁfgidal dpetdepe H{fhlglﬁf%rey\@t&ﬂd&@ﬁ@rem with
less than 5 amino acid residues in addition to a

respesé a fragmenthiendedaryietivessof tb@WﬁPﬁEﬁPéPslééEﬁAléW?Kdﬂw -010) peptide.

\(;\,h()ie}?gl% relc (?ap%g%%d&g%bes nguﬁmﬁ]%lg : f‘tgggggﬁx ssentlaAICZ}/eO may also

refer@peptides capdlypeptiddsi witigh haes leyadhay S<aniihe ha@fremﬂﬁbsan addition to a
preferred enbodi nent, the sane termnol ogy refers

nor
peptidg tgfépqorra%@ewpﬁmits SefeRBallie PHOT gansinteef # seanese selpptech from SEQ
pepti t f R
1D 228, Ut 8T EOTRAISE er OB ks SRERA Y o810,
functibmenl derivativies|theeguifi diea mihye grafate(hmlhnrdmenﬂ; e samguemtiaology refers

d f t, I, vat vesthreof In an
to P%R}@%NB %812 %Pa‘gf’e?“:‘f FeuHsS naéfﬁie Dertds dhat ??6‘?18'&?3 consists

esseft@flI§ToF of QomiREBE 4 Q&lu‘éhéé"'se%%?ed%xﬂ @E@?Hﬂ Nol @%'ld%efe‘ih said peptide
addition to a peptide that conprises, consists

doesgw epmprsd the equsnce @ﬁ M'@l@,fand ﬁls@qmeh@mvgmr@cﬁlwof In an even
rnoré épe%rg%%r%lﬁ)d'\}%entz 3elsamV\o:,:n el nl%%lcf%lfeg%g)t I?%%%t?c? OW]&F one amino acid

rrse seq Nnce o

res1diier1!nvaid1ﬁ/@5 td hepenide thae coipfiseRs ebhditalesdeAtinly i ANconsists of a
i ncl ude any _of _t he known pharmaceuti cal carriers.

Seq“%ﬂl%féedoﬁ% BERD e Bar reh SVhaiER fed BAPtidsT dpgenot comprise the
sequélgose slﬁ Rﬁ@ré}ﬁpﬁﬂ %ié(m%h%spﬁl%%o carrier known to

|IIed|ntear eselncudebut are not
i ff‘he ethatmaceptiyad i frmglatiah magplindeds cnyt bHhe Wabeh, pharmaceutical

carciE, GTAPRBI 0L SN RS IRGGE G Bt JpRedphareatically acoepted
carrib# 1(1'1&701? to ﬁl@@é 9&111&@'3& ﬁiesarf"ﬁqle&aﬁx%}ﬂd@%ut 10 cﬁ‘ﬁ 18RI {02 bBysiological

carrier may be selected based on the no
salinggniutiost watef, smudsionhmchidargeit end vtk nummpscssorttrigkyceﬂde emulsions,

and other types of aéents, fillers, coated tablets and capsules. The appropriate carrier may be

selected based on the mode of administration of the pharmaceutical composition.
A peptide selected from the group that comprises, consists essentially of or consists of

a sequence selected from SEQ ID No. 2-31, wherein said peptide does not comprise the

-9-



A peptide selected fromthe group that conpri ses,
consists essentially of or consists of a sequence
waedosavbma2 from SEQ | D No. 2-31, wherein said pRQI/EBR®05/004419

does not conprise the -9 WO 2005/105832
PCT/ EP2005/ 004419 sequence of CMS-010, and functiona
derivatives thereof, may be adm nistered via
i ntravenous injection, intramuscular injection,

seqdeﬂ&er PECMROER! 2hd RGEHESGR! ARG AN GRS Il l%g%' Qﬂlvmmstered via
and subcutanedus i nplantation. The peptide y al so

Intraydmiusi sujects, i mtlamuscldann mmtlm,ahntmpnmmnsalr anjedion, | tmbcutaneous

t abl et sul e, ensi o sol.ufion inth .
injed e i sPRPAPe T SR ETRERPRL dhe Povtdsimin ey by dhuinied in any form
of oiflqtg Elﬂ%mﬁitra\fﬂohmk@rtalﬁ%tt B@éﬁleﬁﬁﬁbé ff) ts@lﬁ’u&n BIcOfnBBE Q! form without

peptide may furt her pliéd in anyformo
modnﬁmthon appini dawi wsteasé fermoi ott tor witheut gagtb- enteeiccprotectlon The

oentfle g Sl 31 pgth TR AR R, 2P, e ila® i Gfanen, cream, e,

etc., VECIGNREhAR @raﬁé&ﬁﬁﬁl faBiliitiap dew%s CThé 9@@%%&@%@% inktéipreted into
own_or in conbination with other peptide séquences,

its peretigsaetance aad elosed inte gn Epsessing sysleat oh dtstoymernkds combination with

othe égpet?c{e stea.l%en%%% stée/ 'g% eraétgc r‘égﬁt ge ﬁégt@g ﬁ(ileécq?%go mgg?)!ésep%ﬁ,the activity

oftHeg:ebﬁﬂh/as\MﬁsgﬁHed}&rﬁﬁeferred dose is 10Ong - 10ngy per

and nore greferably g n&per kg for an
}T@étdiog*no nsptidemay Redmngat 1 ¢mperieaRodyrweighte A preferred dose is
10n§é.f ﬂ%%é \ﬁ%r % S%n(‘f ol I%Erib? fﬁl%hl lfglégfé g f(t)J %}{ 1161660‘:1?% mode of

one or nore

admiﬂiﬁtﬁaﬂl@h Heﬁzeﬁérp&fe dfftativemidde dal B l@wi‘aasl(h‘g(iﬁr QE body weight, since
nor mal %zl ol ogi cal response. Alternatively, one or

one g Rotsfoft e NEBRdIsIEaY eRfrafethrough rseptpys thpaall indicep cascade of
e r

no an&lﬁgﬁ%ﬁaﬁeﬂ?ﬁs&%@e‘?l eﬁﬁhvg[ ) dg@é‘ Bfé e oE@ﬁ%fd@ﬁ can just be an

initigbor forprveicde azkdcydd)oﬁhgaeﬁoh @ 0;0&1[ ofdhintyler tHegmbﬁﬂym\A@ ibg hhg 10g per

and, even nopre preferably 10nmg per day.
day peEka\Ped ARSI SHETIErS mcferﬁéx\ﬁ%mm e Rer dneparke b%flzye‘aetﬁht and even

: e ences is perfornmed by designing
numéBﬁﬁ%%ﬁé%g% Hbgﬂgg%?% ce that codes for one of these-
peptides. The nucleic acid nay be synthesized
chem cal I and oper abI )f | i at ed to a pronoter, and
II. cl &3 R .A ) 518, FEINEA TivHE Xpress| on
ve S ..
f Ogsrﬁﬁg fthéfagy %@ﬁﬂg Irﬂé W %gé@eg y@gsgegﬁe&w?ﬁq pBR%n Ah) Mesigning o
nucleiel dcid Tdaqudirlee rthatgemﬂf!m for veet off shesas_gep’&mé h&heinucleic acid may be
se ex S|on vectors.' \Vect at can
synth o Ryl e Ly b G o BroRRtH Ag Loy s oxpression
t&‘ Y EMrgdng v % tH2h - dﬁﬂxﬁ&%)ed
vee )MENSX v\éctocg rs (M M ler, A 1%{3&(};& h%%% ?%%Jégfﬂ%%om of gene
theramt J‘f%dspl‘ésﬁzqmml the hamas 8all. 5@99 teamd* gemttq weictaus’ {sGobdl hrerein includes
ne Ther

these':vl e‘;(preesgionaxlrécto(rs z/ectors .Gf can be used f2 or genez%herztpy 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).

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

-10-



O her vehicles for peptide delivery include expression
vectors encoding the desired peptide that can be
wo e@sgabamszr ed i nt o an organi sm whi ch can repl i CBCBEEPI005/004419
"the host organismto -10 WO 2005/ 105832
PCT/ EP2005/ 004419 which it is desired to adm ni ster
the peptide without significant detrinmental effects on
the health of the host organism For exanple, the
whicB%PIL8&iRD 1 SRhRhiStef B éﬁaﬁtﬁlé NBHBI 51 %ﬂcﬁﬁtodé‘%ﬂmental effects on the
organismthat is not pathogenic to e host organi sm
health of i lndst ot gantsid eBorrexdmple, ﬂxm’txprﬁswn vettors pepbe trensfemed into an

orga R hEaS GEbPROCSTIF (b BT S PR fo PRI Col Gt Lfdminister the
peptitiBat nd@fse RATboBANGS NGk &dh FRtdr ﬁi%ﬂﬁ@hls 186 fR&ikS 98pt1de ina
the health of the host Organismto which the peptid

bactdrigl enfubgaladganisns tlat does Bbhavocignifiesnt dhisineontal effstto on the health of
the h\égtgérgé@%glﬁt%sl fg}?]at he?]eg)? ﬁ% %) lgegér{%stca‘gg &g)a ex?}-gglﬁ the expression

vectdren@6difs IRe) dedited UkbtidSmha bkl 1 SGrébsidACHRTor dhatBprodibkel the desired
or yeast. In one enbodi nent, the expression vector

peptide i exganive wehiap betipagd pactein By Galic pplieash oklrmme;nbodlment the
expr{ g%ﬂdvécﬁo{ t%)?o '(ﬁ&retqf“l gcﬁﬁdes i gr opc:?%‘t;eo lngnﬁ‘algrb d in the

ges%lve mecr

mam@fadiah §fit i ot aMamefmbe helethesi bﬁdh@@ﬁﬁﬂuﬂ&hﬂﬁﬁlééﬁn@(ﬁli@SSSdme of the
i ncl ude, but are not limted to, Lactobacillus

micrghjgloynesies & aichsthe desired nophide can be exprrgprd s, byt are not limited
Ra um,. sse

to, f&ﬁ%sagzr{%ufy Qxf_éc pa%‘%? aasslgi ac%b}zz(z%ﬁl,ar " %}bvﬁ%r%u%%m ly. crzspatus L.

gallmdmmndsg&s.s@m Lojolhemmz BI ﬁardcxbax;tleplmmmpe(ﬂ eeuterﬁ,uh h’haﬁmosus or
B. i escentis, us,, B. hifjidum

otterp  GpbE R SRt B oﬂ%q{ﬁ%cswoﬁq il Pab e sbreve, B

mfanftz@ecﬁl I8cR Entlong-zﬁﬁ' Htmothéﬁ)or oEAGHRES | a!lz.@ul)l‘ & facium,
Bacillus subtilis or Bacillus cereus; Escherichia

Sporelglcz{obaczﬁu.op;mql\zmaacthmlh;m siehtidio nros| ﬁamlhtsopereus Escherichia coli

es .cerg Saccharonyces ul.ardii . .

PropfQ iRt F R 2 S IRGR e R agror CHEBEpprag boulardi.

of NhiéleicPa@8 esludnd¥s tHat @AcodeCARMHE @thd Yersticel Fsthé §hlesent invention,
produced by other neans, including but not limted to

cherigadlyr sipthesized oF arpduesdoy @thelbmemmlqhéﬁlpg buiee linpped to the reverse
USSR L By hORRLRTHOA RN, BUIRETRbAN 61 Sbcion vt

for gm% Imaﬂﬁex)intg dhe tlegired Ryganéseis by rrfeﬁlmdsl aff génetic ehgifeerdfg familiar to
i.n the ar The expression vecto

those Sl 47 §he Fion B CRRIPSIOTRSELOTS R D N ety 288 yectors. For
angﬁ@ttﬁé xPRYsiBE VRESRIMEP vRlasH gn ?ﬁas}ﬁlﬁ Yr &%P?Eﬁéﬁc elements The

| éments. The expression vectof be vectors
expreseivhi vedtersextayabe heotoos di | teplicate V@ntaecrmomthally or vectors that

; 83 ?é into the chronosone. The expression vectors
integy ﬁﬁﬁ? drBP8iWE%r operably Iinked to a nucleic acid

entRéliRBrasiBePidcites QondphiSe R §eeRbtet HHRALIPMnkdd'8€0 a nudleic acid
pronmoter may be a regulatable pronmotér, ‘such as an

enCOdm@wcpmt@ieprfdh@peqsentonvealtlonnﬁihetnmméer pnanbe aregulaable promoter,
such £ %Hg’uc(%blgegrto?rioter 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
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pronoter may be selected to provide a desired |evel of
peptide expression. In addition, if desired, the
WE@2@sA63BDN vect ors may conpri se ot her sequencPGI/EP2005/004419

pronote the production, presentation and/or secretion

of peptides. In sone enbodinents a nucleic acid

encoding a -11 WD 2005/105832 PCT/ EP2005/ 004419

pepti de of the present invention is operably linked to
P o R Ry, B QL ALt R hich direcs
the sed:retlcpxe pf |ﬂmtepqit1deh eFopexsapie, thevmridio racmﬂagndodmgoﬁxeqbﬁpjade of the

prescpb i Siinsdnmne esroiin SEke RS vt podingf Shnalmgotidd
engi PeRS @xﬁb&cﬁnﬁﬁ%oﬁ% bfiRessRRPTAARS viicl B BIER&N to encode the

i nventi on may be expression vectors which are adapted
peptifiesrofdhppresait ntgrentlbnenw;bteuedpresﬂom Wectqrs adueht ateradepted for expressing

the ppigh o1 B RRE0RER b 1R Rl el oL Lt ot fora

of nBashdld, Usuchuly |ﬂabibba§ll@ 8SiePfand UB&bzllﬁsX RIBES. OrExamples of such
vectors can be found in Pat ent s . 6,100, 388,

exprassign yectarideande Hung g §piPaterty Nge 611i0ﬁ13 88;@5@@@s,u anéINO 5,728,571,

to Béﬂ&fﬁ% eﬁec%lxj/rigrn t”@ﬁ@é ?Ogﬁe%?% ?)ei%k%?' rqs%l? gécpog%%rla eg b trg’gerence in

their téntitetRBY BRXRIESSI @hroated thavhirgh et@edsidd ab&@6r tWiech facilitates the
expression of a peptide of the present invention in an

exprespiga it 8meptide of the r?é?seabmwm ig|anqsgaEn thatds pat dtrimgetal to the
nel BRI o Bk At D RTL LA B g

exior @sisd embudiatentss thé ex;hemcm ecuiprs oetield ato eﬁ@nafded tdr@ncode the
.pepti des of the present invention na e reSS| )
Peptlaésfc)‘%f&ﬁ“sp’(ﬁﬁ?% AEHIEOD tbé‘chPEﬁSS%& BE ‘19?5 é‘dﬁatﬁg g%feexpfessmg
the p@ﬁhdehﬁ”tlﬁ’é’ FRsR mw%ﬁﬁ&ﬁ irPa[‘yéa@t he¥R@fiat BRFA fterhfi@by'tBe mammalian
tol erated by the manmal iran gut, such as
gut, mh@h&ﬁ'umfw:@sy@e rcexdvisiaee or,qprefepabdy, e‘i‘aabqupmyces boulardzz which can

R RIS N DN ORI —

vectof€ 3t beudet @54 icostitieedl P Efpredhel@old 61k ﬁrbﬂins and peptides, are highly
constitutively express heterol ogous proteins and

stablg,ethup cpse well dtapsrgtited tospragpry, celulugpg misodis and meiosis and may
comﬂrfs@ng‘cmnrx %gq&eﬁc@ rfggea[%lg?lgf %o : ngopgoe Qs at a&]igect h1ﬁh Ilevels of

I 0SI'S nprise sequence
recorpblphmtqﬁomfn mﬁmlodesAﬁ bedmpdé besichiy gast mejrﬁs gfven in US Patent No.

6,397, SEETo lics P Shigh AT GSTPAbORS RGeS S s etirty.
Jank ol elsswn Wikl 1A le HHBRESSLY AOGRLOA! BhRABY may be

reference Inits entirety: Th Xpressi on-vectors
introduned dlnltrg théergamsm dias whicht Heispirtemlet fonwemesso merrpypthtes through

techrighcs J3PEGn e He 186 L BhED eltiedrsdpmaC mefhotn of fransforming
bactérf&e %/é‘dsi -or [AIBSemicRSHHRI BH@Sshl el uidf tchéxﬁiéall?%hlp@%hhggﬁenal cells,

ransforn1ng bacterla yeast or other m crob es,
electmpmﬁ@n quethmge agsftate lﬁ@mf@qm’twm(fmpma@t)t fayaexemplealas well as recent
i t.hi um

adva{lceg Bl ]'ﬂbe lﬁ%}s Oéﬂl FLS% ?tf;pg%gﬁrcjl SPeeies gg%}ﬁ%q Ahe tgemrpc%gyres In some

embdd@@eils, the expression vectors are introduced into lact1o 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
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advances in the transformati on of bacterial species
recalcitrant to these procedures. In sone

weniwsdoisent s, the expression vectors are i ntr ORPCL/ER2005/004419
into lactic acid bacteria known to be recalcitrant to
transformati on using the nmethod di scl osed by Leer et
al. (WD 95/35389), the disclosure of which is
i ncorporated herein by reference in its entirety. The

sequbd¥el QNP inic %o%@qgt%/ 188 1 gﬁ% osorte |/ lgﬂﬁmo? may remain as

sequences nay be incorporate
extrachnomsmaﬁDNDMementsmy remai n as extrachronosomal DNA

Eents. enetically engi neered m crobe
.%ﬂlﬁ@c&ﬂ n%&z’ﬁﬁréés%ﬁol\?e%%@m@gn&x@ H&Rreggion vector can then be
1noc1i15?t‘3§ Uht %ﬁj: hh&hthRecital, N Yr0RER ke, Y69 ve tsﬁ&ﬁﬁ%& immuno-
etc. to achi eve sustalne | mruno- t her apy
therapprboth seme sembdrbmentya thes nrgamsmses:qorasgmg1 &mp pmﬂdée wofofhe present

v B WYL B TR DO S e o e
micréo Exﬁé}hﬁl BRI BB seﬁﬂ %Hﬁ@essfb'léis@ﬁ{éﬁﬂ ﬁﬁé the ﬁl!n?e?ﬁ?y {di&fBon or by lysis

into the | umen secreilon or by lysis
of thei micoesr gamsms ror orthewiner piessat thepeptides e the hostdwheteby tthe peptides

hos wher h ept. des roduce.th i Nt ende .
proali ke ST LR SBER SR RPN o h SFoct, s peptides arc
presdd@dal tolhs e at %Qﬁﬁéﬂlﬁdﬂéﬁbﬂ&\h@ of@Bd nadal b B@a%%c %,@na or the small

menbr ane of the nasal passages, vagina or.t
Hﬂﬁ$ﬂ&est|ne Amother nethod of the treatnent is the use

t he eci.fig, .
é@gﬁ%m ?rft éé) thr?q)t%%] LY fi Eé af} m«%ﬂ for cfehvenng the

specmaoiueledb @utd b t(he ld:elhs ﬂﬁtha huexp bedEi The nie6it QkidC@Hdhads in &k pression
a nucl ej c sequence that encodes a peptide that
VeotQr o IHRIEEE, 2Bt iequencsethet anrgdest a crepiigpsthat sowpriges, consists

esser'f‘tﬁﬂy%g%?c hBehEflsd ﬁ%@e%gl@cﬂeﬁ ity S]?Eq’;ﬂ)e jof y7 &Qb%h%md peptide

oes not conprise the sequenc
does amti céroprizei the s¢quesed M%(ﬂme@l(]; hed ﬁmfc)lonai ddeilatires ﬂd:reoﬂl is delivered

an_environ t hat enco es ¢ ul ar  uptake
in of (e RuRR T CULPURER G aBEe: b gbihasmal Mhcosmeation as
describéh Gao, (4 987) HeeAE ITh€1r998?1 deHe- TR @ndldﬁzz and US 6,207,456.
6, 207, 456. Alternatlvely, e peptide itself can be

Altel@n@%qislﬁlam@plhdmﬂaeﬂfecm hroensapsudated ajethwlavc@dmdu andcleliyered directly,

oo L A Ra L5019 RO U, B4t gL o s

indicatedl aboedrR Mickgstalee heteih lbyrdfa%@cfeeiﬁcme& Entirbigds!
entireties. The nucleic acid sequences useful for the

abbeIvlsie iesideqaemses viesil dpy therrgorietrrationast senedheramnend method
of n?ﬂﬁieﬂfj %éﬁ %J%ﬁcésh Alat Q:%ﬁg rifgp ][thé%nét%tﬁgg | gteﬁlggtn(%al derivatives

unct'i on atives
therenf] neﬁnqummuf:t}m munabos sedeieneeb sapynde misete tsed dleode for these

for eptides and their derivatives based on the
p eptl&%@%‘ﬁﬂﬁ% ge Lof3S E@ﬁf? Sththerdrgengpiesraag SY$i®r ences are
| MRS RO SErREERIR alYink &bk iR bihElctentl i fhelk efifiretics.

1. Principles of Pre-clinical Research of New Drugs, People’s Republic of China. 1993,
7:134-1358huyun Xu, Rulian Bian, Xiju Chen. Methodology of pharmacological
experiment. People’s Health Publishing House. 1991, 1221-1234

2. Principle of new drug research in pre-clinic issued by Ministry of Health, People’s
Republic of China. 1993, 7:140
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1. Principles of Pre-clinical Research of New Drugs,

Peopl e's Republic of China. 1993, 7:134-135Shuyun Xu,
woR0samssBt an, Xi u Chen. Met hodol ogy of phar macPCDEPAS/004419

experiment. People's Health Publishing House. 1991,

1221-1234 2. Principle of new drug research in

pre-clinic issued by Mnistry of Health, People's

Republic of China. 1993, 7:140 -13 WD 2005/ 105832

N 41451191‘& s'ﬁ? 13- od- 'of testing
N%'éefﬁﬁxt e yﬂm&ﬂwﬁgy %ﬂof@yﬁfkﬁ%;a%“ L

4. QIBOW dhgb M S 3edllichl eib@im¥in@cthbddeedplérBdi@ith Publishing House.
19@ags eyt nethod. People's Health Publishing House.
1998, 482-483 5. Princi pI e of new drug research in
5. Pyipeiplel phinewi dwaegsasychvithipse- Fhjmifissued | tyh Mipistsp| @f Health, People’s
, R@qﬂﬂh:quccmlﬁa CHPh4: 14D93, 7: 141 6 Principle of new

6. P earc o lrf)' e~ HVW msgry Elei People’s
’PE { }Bﬁ“glg?gsﬁe% ?eéearch |§n prlggcl Nl cfgl ss%%d

7. Pﬁm &bﬁhew §H%aéatréh uP?@@lcEmS isftepUB} VinREryQHH BRalth, People’s

. Ré& mc?fcﬂ&@lb 9 B1284a0pei  Zhang, Huai de Su.
armal ogi cal _experi nent (second edition). Peop

8. Yuempei fhappdilyaids fe Fhsrsalogivabgperigrent (goand eaﬁifmrm Pe;qple s Health
PublishingaHowdeat ¥8c dB6d % second edi ti on) Peopl e' s Heal th

0. %@ggﬁ Hl Wt Rk FkETy ool Fpgne s

|' ST ESSENTI ALLY OF OR CONSI ST OF SEQ I D
NO. 2-31 , EREIN SAID FRAGVENTS DO NOT COMPRI SE THE
m. 5N FonTEOnONS NS PG ERMOERYORS SimH_PEPTIDES
orurougrialty attl ve pPgeplil ucs Ul

pPrEgATt COMRRISEQ CONNISTESSENTREtIEY grooat d.’JeNSIST OF SEQ ID NO.
bloloolcall effectlve or useful nDIecuIes to provide
I AWH B AJID KR A LS QO ME FLHE SEOUENCE OF

W

f dfhmmnquwmmmé peptﬂlesmf dlmﬂ)resent mwen‘pdm ﬂmy berenjugeted to other

biologitatiy SR eerReE et i B, FRPAL S of bbe orto entance
their PBBlab @R %Pf@étﬁieﬁes‘éan Mgyl petssast Qé/njﬁ%@mékinbie%ﬂleb Nitfcike biological

art W thout undue exper| nent ati on fective
effecmrei:tlnleesetho@ ﬂnewnjug@f@lorbef the. mejsedlies i peptidep esskasiwn in the art.

For ot \e% \c/:grgdlgéis c%n uga on partners, chemical reactions for conjugating the instant

peptides thereto can be deduced by one skilled in the art without undue experimentation.
Effective molecules are described below. Specific examples of how various peptides
according to the present invention may be conjugated to their effective molecules and the
biological properties of the resulting conjugation product are described. It is understood that
other peptides of the instant invention may also be conjugated in similar reactions. -

The peptide fragments that comprise, consist essentially of or consist of a sequence
selected from SEQ ID No. 2-31, wherein said peptide fragments do not comprise the
sequence of CMS-010, and functional derivatives thereof, can have distinct therapeutic
effects on particular cells or tissue types. One important objective of conjugating molecules

to peptide drugs is the targeting of the peptide to a particular location or compartment within
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according to the present invention nmay be conjugated
to their effective nolecules and the biologica
w@e@paoisses of the resulting conjugation produPCT/BPI05/004419
described. It is understood that other peptides of
the instant invention may al so be conjugated in
simlar reactions. The' peptide fragnments that
. conprise, consist essentially of or consist of a
the bR PR i HMA N (A, Sl 08 oo EE Eha i Aits can bo
concéiiviatddlat Ghe kmaitldmnf:me calhbr tisoe Wgteioneghich eirlmsfthe orended Weerapeutic

d| i nct therapeuti ffects.on rticular cells or
ifiﬂ—wec enbye Pﬁ‘%f& ?@%ﬁtsnaﬂjare a5 emung Of ith Fesnyiconjugated
peptﬁ@'v&%ﬁ Bive. tcﬁbn%pstebﬂ Enecliddiise b5 ¢ ?ugagﬁgégnag dmg maﬁls targeted to

peptide to a particular |ocation or t ment
its meﬁhﬁem K006 5110 588Be E@HfEBﬁQOBM@ﬁmghe tlbeagb mekwmrﬂ target the same

t t ed th tid
therapis S lpe b Pigr Genanentd LT figed ar Fhe
| 0&AstheNb QfefitRAe cfret oﬁﬁrg%hﬁ?f ec%ﬂ&edﬁ@ tOhthe Rité twﬂé?esl’cs;h activity is

the i ntended therapeutic Thi S can augnent
mostafesieest is theateductgimd Wan@ldgtdeaaﬁggtﬁt Agpeptide divgthat is administered in
uncanj ugat ed tid Cbnv rsel.y
ordeiif SRt Behe b Bl Sl 3RSyt S 66 e gl logaions within
an idd@vidudl Ssdh@fra@ewith deBGhéntd BhilR, CBY thgetdn @ el pepaiat Ity the desired
| ower than the dos%%e required to get the sane
locatiane pfh petittilyc vief gaaugafipn o thargatias mgh@e@ﬁg theaeagentaationo! peptide
r t g a
clsew bl FH® e8] S 60 Bl o] Fftsan 1R BT, O
deBéptidds Itl&t tcbﬂlpheéiwbhmﬂﬂes@énnuﬂyvaﬂbe doﬁﬂlﬁﬁ)fef §@1®En$ce slected from
tide dru t hat admnistered in qrder to effect
SEQaﬂjgN@n g3t W r?}arﬁavﬁamﬂde% dp |nop comprsg, the ga9aerce0f M3-010, and

funciiGal 'd@n@étﬂ%ﬁ t QEGH 10 Be \%{ulﬁgﬁed W a ‘fé%ew Gt Rlolecules fo¥1 targeting to

sometimes w th detrinental” Fesults. By target ing
diffeppapt lodetidns tlheuglmt rthe bddycafi @n indivabl.vi tAnyviod the conjugation

eGSR 901 83 prgeLing, molecul o the Cancentr &t of .
conjﬁg%l@ﬁ @é«bﬁﬁéloéieg Q’arﬁﬂfa??d &o@‘eaéhltéﬂ ih @G L nayFiePdrh o?l%?ed With any of the

onpri se, consist essentially of or consi st
peptld@%q obthearesnbimention. ofier SEOPID thaselective delimenyeifringmtichepatitis B

drugf ungtlt Igrg%g]? Ay tbe n&’é’mori%ﬁ g e n %le ogtoairil\f g&%g%en?&gl Hepatol,

e
erlva I ves an

29(3):273,€l0970fwhial BCihlcepofaed h@ématy Pefefefice & fth Qsh&fﬂty) In thlS study,
| gcati ons throughout the body of an jndiyvidual

reseqreiery, GAfiugaed &43“%0%%9%?@4%@0&@3@5%%! (B@rzéw?)oﬁ phosphorylated
nucléo%Lcﬂeéﬂ 3 RERL!A % ngto%ﬁ)oﬁﬁsc‘!Br 9{}?4 Q5 "’lﬁétggl«nmﬁ?%gglélhaﬁsalbumn, a

u atiofr tec ogies famliar to
galacstksyll-lmﬂnnanﬁgtmacarbmolemra;e tHepatvpl/ ey exipresd & reveytoobrdtéia that interacts

wﬁhgg@%&e&é&’%@;ﬁ%ﬁ@ s Sy h%e q%h)gjgag'ﬁg Sin J,ng;jo{tgi% receptor, the
conJl%éaY&f &et lwinhag 9&8&1\/‘3@%52%9 ec§r7 (h%béftﬂg%t@st ahfber | do8brption, the

Gastroent erol Hepat ol 29 5719 which is
conjugatet domgds daliheedin lstsysqneefsewhmedhc hondl be@vﬂenrth«t o components of

this stu searc rs. con ine
the SoPEads e ATODAOSBTEBe Cak AVt ep BoEThEaBr yinafheudy cited
above, the conjugated drug was as effective as free ara-AMP in treating patients with chronic

hepatitis B infections, but did not cause the clinical side effects, such as neurotoxicity, that
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nucl eosi de anal ogue active agai nst hepatitis B virus,
to |l actosam nated human al bum n, a

w@a00aa0333y| -t ermi nati ng nacronol ecul e. Hepat OCRCEEP2005/004419
express a receptor protein that interacts wth
term nal gal actosyl residues with high affinity.
Through binding to this receptor, the conjugated drug
will be selectively taken up by hepatocytes. After

tion he. _conbugat ed dr is deljvered to, .
the IS HLBHAR b Al B ST R PRERSEL B ot any of the
peptidés oftthe psait ipvingiendr ug i s cl eaved, rel easing ara- AWP
inits active form In the study cited above, the

colij ygelated stdygtondie eps abpvechy the waner researelr seapviDi ftefano et al.,
. . ! . b Dotatns
piochER AR TSt B S0E0 BPenR8E Pl spen, S-fuoro 2

1'Ons, tau
deoxgtifidiae SFUSRI; ivadsconfigart aX latdsiimirtaba poly-I51y¥¥ae in order to target the
2005/ 105832 PCT/ EP2005/ 004419 the adm nistration of
compquad te the Iy and, jeek livamicremetagipiesadiie dipg fesalestiyely; talren up by

. . i i i a .
iverfe bl e 158 RdRESE d QYT At 2 orion o
the freediV{IDiwilbttedraaxit die bver cellBiual b donaliRithitherapettic concentration of the

anti-cancer enot her apeuti c

. 61(4):459, 2001), . ..
antl-?fgléﬂ% ageBt i R Thg SORSFAFRRATE Sp Toypharpasnlegatlegtivity on
the hRtbRAE OSART fat Q%veoilﬁfil&dtéd/ $hé eli\{e_P. OrgiREnde Ot HARE 1§ NRlectively

compound to the liver and treat |1ver m cronetastases.
conc@iftmtelt mghe Siver fecddsagd of thakemjuggiedrugl daude sigtifisantly less than the

i ch cleave the bond bet n FUJR and t targeting., .
smal [ PRSI B o0 GpePep NG T OO0 SORBaEg This sretogy
can BehRilizby ithGal loF pAdbOSThé BrRGert GfeRREM! Fér instance, conjugation of

concentration of thé anti-cancer agent is created.

lactopginigated pebnt utineie 4 septide that cemprifesy cophigtsreagsntially oor consists of

I Vi tatd | s.that ha .
o s Wl e T PP SOGLA 0 S5t B 4PL8s g o, e e
sequerBCe&CMRB-00) And Hendtiowslr derivativelogrgd f oddould@ignificantly reduce the
conj ugated drug can be sjgnificantly |less than the

h
dosagggoressty iortErehREBeHEt el proliferatiee diseulgeinyplvingliver dissucs.
o (e SRR OTRRMAL o PPl TR ont @l e bl body bas

beeniackicweit for acompbey af differaft tiskums bo saliypas. eHopedaynglle, ltyrmbneells often
to ept.j de, that conpri ses,, consi sts essentj al l f
cxorls? R e L s Ty PR e e S b s il s, suh s

bomFeshl lﬁt@ﬁﬁfn?i Hbrﬁ%h@r&@ﬁlﬂgdlﬁ)rﬂﬁﬁ& DALsoRRARREARE e study, the anti-
sequence of CM5-010) and functi‘onal derivatives

cancernemmntng patlitaxsl giaxpl) banbdep selediineady targeted trshareone-secreting tumor

' essar o treat or prevent .a.cell .proliferative .
cclis JRECBRERS, sedunbfiflp RiesBP FCu et Srnuil By ol the drug with
octreo R Annthaldglo P dtCstatal. TheotRdtid-cefhbatéd RRS] Wat Rish as effective
the body has been achieved for a nunmber of different

as freq hyolltovitl sedueed presdcityHoroanahills, (Huang ef el ChemwRigh, 7(7):453,
2000?.)( %ﬁ%%h@%ﬁﬁi L ¥ ﬁﬁ?}% dGY 8 é%rg&gegg Béé}g%%tég I{hnrgopqgsent invention to

eceptors on t'helr surfaces,
analdgstof piegti deghdraiome recapedragsenisg winildrongte @ireatment specifically targeting
sonmat qst ne stud the_anti- cancer conpound

tin. I.n ay C
cells sxpresTiag 3+gh(1@a_€<lé|0? this papsicelic pepiida harmope rasegiare d i approach can
be alPEPRE 1B EIsNGydrbiREssing any number of peptide hormone receptors. In

another example of targeting a drug to a specific tissue type, poly (L-aspartic acid) was used
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cells that express somatostatin receptors at a high

density by conjugating the drug with octreotide, an
w@pabaessef somat ostatin. The ostreoti de- conj ugeCEEP2005/004419

taxol was just as effective as free taxol but with

reduced toxicity to normal cells (Huang et al., Chem

Biol., 7(7):453, 2000). Using the techniques of Huang

et al. to conjugate peptides of the present invention

‘as a bRriePRNI0GT &f tRERALIHE dBRVEHNE dRELHIIRS sp%%ﬂ&hﬁf LY ez al., 7.
create a treatnment speéecifically targeting

Pharl@ﬁ@@ﬁﬂhgphﬂrgh 3061, 8999 hat parti cuI ar peptl de

t 215 té%lsgg%ﬁ&t @%h M afﬁéfgﬁ@ ﬁﬁ?@o &aﬂgg‘g% Oor tissue type,

conjdRHBRNEE HERRIRE Odctmprisihg, adAkiREekg %&mm{% L@l g@ﬁélﬁ.ﬁgasequences
ru toaseC|f|ct|ssuetype poly (L-aspartic acid)

selecwals W30 (srherrhs s7id memuaape0 06 nob 4dimPrises the sequence of

Mt e@&ﬁ:“f%?%‘a‘f‘iﬂtvgﬁ? fiibof oy hefREates, S BoBle athr ways to
enhaffted HRadRvery? 3 i)):ptﬁﬂﬂdrué@ %reb?%ﬁ@ﬁﬁnﬁﬂg of REBérwlse 1mprovmg their

targeting of a eptlde dr ug particul ar cell

therapﬁlﬁ&@chy%p me@mqgé%omfecwweseée@@hgi bglprmay be used with

oy SEDELEAPH, SEOTH LAYy L0 ST SEPLEI S oo

skilleibinrtbé at.0The effectiveness of wey dagobill TeVRnO)d idrike compound cannot be
functional derjvatives thereof to carrier nolecule

delivered tprifsviptast sifirigntivay's drug mshmERnsparedaciyeyyer stherwise, to the
site BERMs! Q&ivilyY oﬁthﬁﬁb%%hﬂu%?rﬁf‘ ?&ﬂté/ &i\n \(’)Y’{E%R%hc processing or

I mprovi ng-t erapeutic ef
degra:danpmg d’tepmle ﬂmgbnatﬁ safhjes to decadtives dfqiepmdmsay abé, assleghly charged

molefier, sfriy NEBEHE RO B OF AP Pi oL B ORERH g G ilial col

membfh%e@ rshch H‘&e‘ﬂhﬁ(ﬁpﬁﬂaﬁﬁﬁﬁﬁé Qo ﬁl%atl@hlig o‘ﬂ'lek' Ind1&cules prov1des a way
npere if the conpound canno delivered to its

to pr@faﬁmhé«fsf frem alegtagation andiig enlasice e absarp@pumcf @dptide drugs into cells

t|v or oth LSS oth | its activity
O 2] o glt%gfn i aarthdu%Sn%anagg vlluﬁ?/%&fém} 6’ tabolic
pr BY %I%Iwﬁl@ BEptidie Gloastatib AbcatiBaPtwithen dlid B5d R HRdONS WG they would
the activity, of peptjdases and, as highly charged

v deurselnd ol caonipEntien ealarelawgﬁ 428 QNERTPITY TRtiPODS mrl@trahon of

e 5k R, BT ol OO e ot v

detaihal inClEkamsplp rSob'eldwsand \Mhiyh ig mcprpmtaied heapby deferdnconn its entlrety,

dat d t e th t f
A

delto‘t”ﬂﬁﬁ do %ﬁro?@nhd’m%&%ﬁll&%t% sPTROHRIR: t&é‘d & Jtlﬁ)% ﬂﬂ: peptlde to cross
eptides access to locations wthin the body
the b&mdebranhl@,mm ullds alowsrillel drupéo bx eﬂmueueredonqru@aousim instead of by

miralEGhNi gues can .open up new routes for administration
BFePNR %H%’Imr]ﬁ Bltel et at., Bioconjugate Chem,

8(’31)16 %erlﬁﬁ%culeh% cingen e 41y s \WBdighed $o ﬂﬁbﬂichﬂ’? thfget those

bel ow and which is incorporated herein

by
endotf@hgf @ﬁﬂbéhﬁlfrpointm’lsé e plopy-brain bgwier dheddition iy afjewing the peptide to

get Igjg% ggeg%a?ﬁgg ]ﬁ[&%htdpcéﬂemgm&oang ﬁngﬁ]&ogg ﬁlecdodtyhmcludmg the blood
brain barrier, are heterogeneous with regards to the sequence specificity and concentration of *

l.

membrane-bound endopeptidases that are displayed on their surfaces. The design of the

- molecule exploits this characteristic to enable targeting of the carrier molecule and its cargo.
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del torphin, to an organic nol ecul e that was
specifically designed to allow the peptide to cross
wo b@shbssezl- brain barrier. This allows the dr ugPCDERP®05/004419

adm ni stered intravenously instead of by intracerebro
ventricular injection. The carrier nolecule in Patel
et at. was designed to specifically target those
endot hel i al cells that conprise the bl ood-brain

The g@%gg%c gar ri erﬁlytd&i th h@' [ ai S%:glg? BfiE érg%af);ped Witk the dipeptide
erb\rlndemlt intayaic) Ipmferenhailybwﬂ}y the endbpebititgsdstod thd look brain barrier.

brain barri etero eousvvl h .regards to the . .
The g@astp@ﬁtegog Bg@pq f?llqrg{}l %mqlgﬁ &if n enabled by the lipophilic
fatty TRPPUARR: BRME %ﬁ&ﬁgﬁﬁg@%@@%@é&a&@g@ﬁ%@ expgb&tﬂ the targeting

their surfaces
anditlhmmwwssrthesmo@dbmrebmhbxe tar getl ng of the carrier

ecule and ar 5/ 105832
ctﬁ fipde Sl ?ﬂhaa‘&% 3°h8 PeRfideedmgsagtivity. Any
of ﬁl@%&gﬁ‘é&ﬁbﬂ%dﬁﬁ@ﬁ@é r&,@crmesoe?dv@ SRR the WiRtics of a peptide’s
di peptid Arg-P whi interact preferentiall yp

actlthas Wﬂlea%@ihgtp@pwmgeéechﬁolpg@s ifzhmdmr tbor ﬂlone blgitled &r the art may be

t f the ch
emplLya ot REDGR ML Brp b0 SRS PropapHi PO fc&ews gf i sequence
selodtin o SEQUD N 208 Perhdréia: ﬁﬁppqﬁﬂefd&k ¥oechfiprise the sequence of

ecule permts both the targetlng and the transport

CMSa@l@s@dt fyactiymgbderbratives thaeef.e ateb@trqluﬁnmd @t ¥eq prsglegated form of
the éiﬁ{ge@lc ;gep?lgn %%ek*ott { e}k'aﬂgttbc e(%fthgl Cront Elno?ncl)g r |’I:I)goo%istrea.m but had

con uga ion tec
sustatifgicadtioadn ketnpatifoar toeth dire Ip@gtldleh% e et’ll‘lrfé&nﬁﬁve@ously administered

dmgﬁé@ﬁiw%srgﬁoé%% ipfhdripghie §TiesoBE o HPedarti DRecrnd degipased more
slowBPthaf TR l@?fy OW’dﬁehﬁ@e g;ﬁfd%qﬁj {:ﬂ%&ﬁnﬁ%ﬁgﬁsse %E?dég&&s found that

gssent i a or cohsi sts "of a sequenc
the cﬁmlgllga%de:;deomo]zcﬁt i§ whimagkiahlys ma‘dlepmmarﬂiﬁ, geebadhab effect when

RN NG C TN T P

remdi/@ﬂldﬁﬁﬁkfiﬁ tf-éﬁrsﬁt?@r@f:'roni 8 HietusE6Rh G0 BRPhHE YRSy AR ec@ @llla)f the time
able to enter the brain fromthe bl oodstream” bu

requised e jtraadpat theo potingato npdrdegradetthe tdamefrrleelepldptls dbe ca@e of the

e Qus ni st ef .t 0ok..l .0
gV GISTINSH PSS, 0 PRy s, o
mtraizemme stadility A€ eHeRRBfGFA A Heptidd m‘@lekéule%ﬁ thehﬁroﬁflfg@@ bngeh and activity

r epti de |njected |ntracran|ally The
of thfeeg.@gr%ﬁ PES fHRIG mRgfa: that Hecqubhibeg 5}%9@ ileps frequently. A less
freqﬂgfﬁk afid sirore SRV ﬂoﬁhggkﬁed}u cHatlEs (€ %ﬁa‘gﬁ?al RBlue of the drug

en in] ecte Intracerebro ventri
as airea:tmeatmptgmt hat the carrier nolecule is likely

ved durl JtS rans ort fromthe

ﬂggﬁ]ap}g)ar? 0 Brpgfsﬁn 188patst ﬁ%ﬁlm%%‘és @r}chgrocedures of
Pa.te:lr &%“ z{r@‘iieddﬂytaﬁ%ﬁlﬂ@ id tﬁerﬁ%l&gxgd dggﬁ?%gﬁﬁ@es%&r%ﬁ il a limited size

carrier nolécule is the cau altere
ranggi ineluding, anReyfdhelpegilen bf theeprasenh anienomnf Fom@cadfpll@p peptide of the
the intrayeno tabiljt

presdiy PR St by By SR AL RpRbR o geruindagent disorders,
Ksuchad%da &@kméht ¥f VAPEEHPTLLTEAPLNPK (CMS-010), could be conjugated to the

same molecule used by Patel et al.. In the treatment of an individial with an infection that

affects the brain, the conjugated molecule would  allow frégments of
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of the drug's effects would nmean that it could be
adm nistered less frequently. A less frequent and
wo bas/108382 conveni ent dosi ng schedul e enhancesPtT&P2005/004419

practical value of the drug as a treatnment option. As
woul d be apparent to a person of skill in the art, the
techni ques and procedures of Patel et al. are readily
adapt abl e to the delivery of any peptides that fall

| .

VAPBERTEL AT APTATER (EAEE01O08s 1 B iRl Blootilfeam and allow

fragnpmtd d)ﬂMABEEHTG“LIﬂTEASHL’NPK (ERIS-010) tb loRért tﬂeﬁaéfﬁecﬁﬂﬁf dfls or tissues
prevents ceI | proliferative or inmunol ogical

in thyjlyging e Mo diticgions toyalisr thedgrastng of topmRRipoleEARKEAd also be
I
app uis;l\e@ %\& 2 ageg%l}ﬁéﬁlgfﬁa?ééﬁhg gﬁartlﬁtg rotga %Felsﬁm%?ecﬁﬁ 1§%Lﬂ1§ct10n of the

identitp (d)ifvliedmi armﬁomcais thatf eetprien tHehdipeptlefreadksat tieerdd ¢f the fatty acid
t he te cule woul d al | ow fragments of -18

chainggy 8 SHPERAEIRE O arpgtialiynpith-ar_sef pipogpReane-bound
endog%a&% %uﬁ&:Qﬁlsﬁlet ke iRk 'T)lctdg;gthgﬁa%%d%%d’g Eﬂﬂa%mbrane

fragnents of VAPEEHPTLLT
OtheE adatheliedi gellef dndcismbranee lcbsldopoteitsdiyebe tangeteliebybothien dipeptide
ifications to alter the targeting of the carrier
Com}?’r‘t‘)? Q% e woul d al so be apparent to such a person. The

t acQghsDnl RAL UEC O 11RE AFLERELIPIE SR déitRle drugs that
fun%%al%n (I)If t he |délnt|tylﬁ§f the two amanob§0| 85“1%18 at can be

effectmﬂp rabserbed hngingle the digestivskrast ot tranedeimelly.t Henyf of the conjugation

techn%fi hal gﬁarn The uigl ﬁﬂ?ﬂ gorng g?scglggi;%i?\gggg L%%lh(sjas other conjugation
techmmg@@eﬂahmdaa&e aha‘)swkﬂwarin tiears Uhhpee uedd thehhah@Ofe Rbsrption of a

barrier's endotheli al menbr ane. ~ Ct her endot hel i al
peptide thag camgrisessispPRiEs e@@umaélym Cé’rﬂoﬂlallstSyOfb% seqapRRet wipotsd from SEQ

i 205025 s S, SOIRTIORS  SRRBAOR RS B Phyg010

funcbixmal ﬂ)mvaaﬁ/éﬂhbreoél Krahser bededchibe lagho&dal&redfog @t dovpling of peptide

Iy of th
drog (oo LR BBl 6 SOHERGH des Balg s euel delivery
of th8BotiBbdndiS sPnfdanf0Rutidhiobd Qé“coxﬁﬁﬁbd‘% Q' RBtidMbd Bf Bl Chem.,

those skilled 1n the art be used ance
269(&6sdr()§t2il,or198#) a Tpiptet de @ H‘dbdehmnw é’ésw) 401G $999) describe the

COHJ@@ﬁﬁmorgam‘épgﬁg% con fsn%’.}tsglglifl%ra se #{fgceoggl ec’%lgdacgso{EAA) of

lipos&&tiiptid QLR 6in 028146 Gfcrétse %b@&l%)aoﬁ Reke ahl %ﬁﬁéﬂé@ fhe delivery of the
derivatives thereof. Kraner et al. describ

anti-gangRreRppEide o its preva gigp| Infheio ptugzpe dd@vatmeﬁssomtd@tahe that shows

strong%bﬁjjroﬁﬂ?atﬁg%?éﬁﬁ%gﬁ bhAhS fntngvﬁlréy gtﬁ%r%hdrl]cgrge%cg ggnjuga ecF to either

oral Irvery

LAAsorQIES f Tl“ha Iﬁésiuj/tmg”k’fmng&tb &g badpapreded abdofgt fit® across skin and
Biol. Chem, 269( 13& 10621, 1994 Tot h et

gut eg}theql(ugn angh inceeasaqd resgp@e(nfgjo deger atlpgggl)ulqjggb astiye agpiast tumor cells.
Thes€ RhHQaEd RBulf eave?f BldriiEn QB%Qnﬁé&%vﬁﬂtahy LEER peptides of the present
properties to | poam no acl or _
invention. By increasing the rate of absorption of the molecule across the intestinal
epithelium, more of the peptide can be delivered to the bloodstream and exert its effect on the
individual being treated.
Conjugation may also be used to provide sustained release of a peptide drug. Any of

the conjugation technologies for providing sustained release, as well as other conjugation
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| i posaccharides (LS), in order to increase the
absorption rate and enhance the delivery of the
wa@piosAewBrer peptide to its active site. |n theCT/EP2005/004419

study, a derivative of somatostatin that shows strong

anti-proliferative properties, but has inpaired

phar noki netics, is conjugated to either LAA or LS.

The resulting conjugate drug has inproved absorption

j |j i

tech Bty A6 S ol A i, BB el Wb e AR Fease ofa
peptiderthat @elprises, cﬁhﬁste chentigiyuBsr varsists bLa vequents edledted from SEQ

on ction with any of the peptides of the present
D Is?rvéﬁtq éﬁhergp st rp@a% hgoth @0@ afn@pafe g&fsé?‘bleg% 06fCMBe010) and
{ t
funcHBhd CdbhiGa s%%ret)be GA{%&% b e tﬁlle \gﬁl ogfr{Pr (et rﬁ?g}r)f dthe sustained

the pepti can be ivere
delivexe of alpeptuﬁ dmmgtcanrbet dvhieved diith chmfugation mgethodsat £ebther example is

e PORASERL Pl 5 Al VL il st
gm;tﬁcrfaabpgl (@RdN" ROV ﬁgatédlsg(gg peggggﬂxeﬁes Caly@S WPHG) before

as other conjugation - VO 2
micrPGIaERAGIE 00 bdkieeradella npﬂly)@ao@s doggtytdlimr atid) (AbEA) microspheres.

vioSh e B2 Bt So B sl S S B ks g

- f to@§§ﬁ‘d‘¥ﬂ HogeMit pRbteRTBiehict 04/ 7. EBAYSIMGER SE! dopggm
% Ilgﬂt’bl\lodée éﬁ) gvvhg?{el n gal d E) ptide dogs 7??9% 2069 Through

COHJ’ézﬁ’mnl ig @E%@hﬁﬁum@e@ﬁmm P1OminmiwaterHisolublahggregates and to

adso&ﬁ | V\%t P‘lv egratte gﬁeﬁgﬁerr]faaeel Vi ém?ﬁ%%tﬁoa with PLGA as
comphred t6 &ﬁc@ﬁu@ﬂ@d eﬁf@drhmm R piadbBiRetidRt HOde. foelalieh with the
exanple is the work of Kimet at. (Biomaterials,

conjpgpied hormongopyre HHRIPECY, HOHIS kongen .eppaiernend overall greater

drugg%&i‘%tp t{'l%&é@[hb QIH; fﬁéf)hr#@§%&é(n)‘giélldgﬁp qestegrc?lgllsys% @fl % due to the

enhahcmﬁpigrsmﬁhhih‘mhp}obf/'(ﬁedmrm0n@ OOIghglatéd toCPRGI d& s{nﬂ&a@%}rategy could be
ro, encapsul ation _in PLGA has heen

cplfy 5SS st 7RI B O P g B of he presnt

h (
e 6 AT Sl g DBl gl g o

‘ VAHEE}FE;LTEE@NBKC e(@é/lf'p-@é@)st@ahxbﬂt @ofent namlgprohferatwe and - immuno-

LA IE KT T T ——

drugWirktd HICER @fero SBRAS G hi- Pﬂﬁﬂ’éﬂaﬁ%taﬁ@' mﬁﬁﬁﬁ‘)—ﬁb&gﬁtory effects of
The phar moki netl cs of the formulation with t

fragragpip agadedvHbicRoRe %EEHP%LEWL%WN@ Dlmg@n be longer lasting
and 1111%1?’4 $théle ésttﬁé‘f&b@p%g or i %azis 1\‘5\%{ a111§ Eeleage&' 4o C S ]yﬁéycon]ugate is

With t I esea ers

morsm@mﬂndte&sur&s duwré coristwat dehkanefitle pbp’tﬁie&&hg & &b islté bFinfection.
of _t 8rm)ne conj uggt ed to PEG simlar strat e%
coBralo & feg @nsse&xlﬁvq@éla epBmegdis activity. Any of the

conyﬁé’iﬁ%ﬁlt@éﬂn%[b?é%f fo"f‘?fnp‘fiﬁmggggoﬁﬁ éd gé?éag@( r%a]hg p?fd%scﬁ:%nbed below, as

invention. For ‘ex nin
well pardtheuwdoayudatioy tenhnelogivd fdmiliardbithess ddlled in the art, may be used to

PTL PLN 10 i bit t ent
provgﬁtgro pgq:c*‘ peEA 9a5¢ pg & p%ﬁ%ﬁi t% e)(?sle:s,I cong(s)tseers]sentlally of or consists of a
sequence selected from SEQ ID No. 2-31 (wherein said peptide does not comprise the

sequence of CMS-010) and functional derivatives thereof. Oldham et al. (Int. J. Oncology,

16:125, 2000) compares the anticancer agent paclitaxel against a new form of the drug,
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nodul atory effects. By conjugating PEGto this peptide

and incorporating the conjugated drug into PLGA
wWorR@sassber es, the anti-proliferative and PCT/EP2005/004419

i mmuno- nodul atory effects of fragnents and ‘

derivatives of VAPEEHPTLLTEAPLNPK (CMS-010) can be

| onger lasting and nore stable, as the dosing of the

drug, as it is being released from its PEG conjugat e,

pocg TBFENPTy 00 RS 5T B ET30D TP Sl 0 e

superi@] sdisianot am\p@mdnqmaiﬂagﬁaeq:acWJ fuggestingyth®nhadme has superior
its activit of the conuatlontechnologlesfor

phargelgpetis prgp ig %}@éﬁber SieB 3SEPYIOr 51166]&5} ofpctigns Elomgeer, mvestigators
founn? ALWBG-FXL @féhr{edai% gﬁ%@s’e bﬁ;?l%l : hl%@hflrﬁ&ﬂ Q)g REbE gs tthoe free drug,

amliar to 0ose SKi e art, e use

induging vaetle cpele| armge by distabmgo fheapplgzptamdmdrh aff monpiubsles , subunits.

conS|stse sentially of .or consists O )
Evidgngesuggests },&g 1'¥91’|\16‘t1‘t2m§& a%%fé(rcg] t{\e gawag%eiﬁweames from a

conti Q@l?s At LY PALRS offﬁfe fréée(ﬂ'Hg @[?)ﬁl %fe é:%ggcg:, n; Fb?ﬁuﬁ% its Eherapeutic

unctional derivatives ther
concéhtrabllong'yl; a lmﬁgeta&noﬁwogonmmbtoesdmimétlatibﬂl odnbe freageptide. The

aailson) iseaBericissBoR do s lh o e Hisfien %ﬁ?@&on-ﬁghtmg

propér@ePuid bnitnbé ﬁfﬂsépﬂiti)'eﬂbes QP%ITXL) PG TXL appeared to
have superior anti-tunor activity conpared to free

path¢ E@matlcsi@g@ég’tlﬁ)m gf pépdides n@ydm,@mragasgsj pedcgrthe effectiveness

of tRIBHIRG 28 Ldfipdr R b T8e opfBURE fefinBely Il w¥wing enzymati

degr&dfatibXlof @@pﬁ@ﬁdés‘cﬁb&f béetsadell BE ofiRFEorTBENDA te¢AnBogies familiar
action as the free drug, inducing celalé &)éd e arrest
i

to these shilkad inghegrtimay peugefdeireducedhe e1zym eigdptéan of a peptide that
comé%ync% 51§1sts e'g_%/ n‘?igﬂf o %#’ g?rﬁs?&tss of Q %&eﬁgp %éf@c%d fbm SE rID No. 2-31

unor a VI I'Ses
(wheaemcmd i pmpnds dod ﬁdsieadmpnw &hcseseqﬁericheoﬂ‘ rCtMSan)g dndo fanctional

t t th t
deﬂvegﬁisg F aéf?ﬂ?%ﬁ %6 3%%@?%1%%2 eu%é?%?a&&e% tp protect peptides

froma mﬁ‘ I'FSI E&}ét&f‘ gﬁfteés@@uf f}féeglﬂ eRL &L as Hkﬁlbr%édlbcydn@rbe%ﬁdases The

po [utam ¢ acid) tail to a peptide of
lattes mémundomn thietsrfaed eﬁ:all omcddabtissuesy theeropring oﬁwhxcbuds dften the route

nce ertle as.wel |.. -The t
of e, o P SO1ES TTARE SRR s B RE LBy LG cLo9o) goport the
creat@ff O€tPepBAS FPug Fornkif1tidie PEdnEESind SinHIbteSs. of\P¥pdh. t AR analogue of
conj ugati on technol ogi es for reducing enzymatic

pepstdigrsasaovaisnidy adaghed to macertherivorelypers #is agvehmepsiagnhibitor was
1nclu§‘%&|e egeﬂﬁétls'g tnltegﬂltﬂge %GH%OQ'A%&J '(H.lll)el %uce (?‘ﬁt ﬂl%ﬁﬁtory conditions

e ar e used
simugtizighdigestionedl afitiel 1ﬁ§ulﬁhf frém pﬁﬁtrd)ldlﬁbltefsa\t/as metipolisedswhereas nearly

consi sts_essentially of or consists of a seq ce .
50% <t 4S8R e tbists poBInIng 18 Ity Qs EASPIOtECH pffépmda@fadatmn- In

anotf@u b P L Ryl DEUSRTLISNGE, Bl N HiseB8 that would normally
causel etmeﬂco&éd efiisote r oumhip degradwiont of brodxb@czﬂlypeqzltwed@tldes (Bernkop-

Sch%ahé a&‘g | bﬁgﬁggﬁ tpthvd %rgg];zséiﬁél)i. nT is ap%rc:aclfil uti zles chitosan, an

aminopolysaccharide related to cellulose that is extracted from chitin, a major structural

polysaccaride found in crustaceans and other organisms. By conjugating the protease

inhibitors to chitosan and including this conjugated molecule in the formulation of the
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| atter are found on the surface of all nucosal
ti ssues, the crossing of which is often the route of
wWe@niosgo$sez pepti de drugs. Bernkop- Schurch et aPCT/EB2005/004419

Drug Target., 7:55, 1999) report the creation of

peptide drug fornul ati ons containing inhibitors of

pepsi n. An anal ogue of pepstatin was covalently

attached to nucoadhesi ve polyners; this novel pepsin

i hibi t _ i aekudeds i ! : _
pept%?{&g?é,i% ubat iton un%tglrgf g%S%@?oﬁg&c ng%a ??Sowgg Sb&ﬁ%b&asmg the
bioawilabilityt iafgthdi gegideonyithmt thé sidee effests| that fwould comtexpected with

admip ool For POUBPCIIEG, AP GUthe: TR0 P B Mhibitors alone
and 1B’ @hft RS WRHEIPRRLbG0gatloR todROLhiSsad idier. Wghitosan-EDTA

sane group utilized proteéasSe inhibitors at dosages .
conjugatet inhibited endogenbiis/proteases @s wskl by binfengfrfimaralscor-factors required by

inhibit degradation of hiologigally active pepti .
cortairofes: KOG Agt vt Do AR gL SpB Al & in the art 0
largedimbef of p&dible codibifiat@e bemebn Bhrdet AR%ectllsaAd dffectdNmoieties could

am nopol ysaccharide related to cellulose that is

be created sproviderbsreltiplinrepertéesrtajpeptida ogmilatigns, any of which could easily
be adgt?)ge?ztfgg 5 e.r\IJV alngeﬁgge Sfthné gfé?%]nq G5 1oﬁ‘.nlgy %fe?}ﬁl{l%fl tf%rrr,nsul%%on for oral

jugatin e protease .

deliveRi éfohapeptittk usied prdtcag ibhib&osWojukdad ekitasah, el delivery ¢fn peptide
formul ation of the -21 W) 2005/105832 . o

of thpdnyemtion ggpigdesned ihplses eleinrmysclarginjactigat This approach does not

C e . Ve tr _ '
ot b Bl A5REL B 6 G RUPOEED IR, B moriss, conis
essentiallp@fior thussists ofa sdfqhaskseletiad ffvauSHQH® Wrpbal édheveinsaid peptide
adm ni stration of fre rotease.inhibitors. In the_. . .
does élphag}?p%wé? ?wn@réfﬁﬁ%g-&i@wwal?r@h deriyabies tharrgf (dfscussed in
a pa%%fﬁ?h NBEYONin e Forlihl i AE & ERhteCRNEWAA AR feQell Hioavailability for

itosan carrier. A chifosan-EDIA conjugate inhibited
this peptidg endils dpihatizeses as wel |, by bi ndi ng ni ner al

co-factors, required .b certai n,proteases.fo . ‘

ol Ggor i e iEeed oo L Fienforl R APREY Fipicsitle meptifes themselves
can §dfvd s ithe iiRectlld thal tarkés.JEARH BP Gl QbnjReAfnleBhnologies for using a

conbi nati ons between carrier nol ecul es and effector

peptidsi ot tasgetcaunelecye tor aaesiged dogationi descrberefcloval as well as other
. rnti apntyi .al i f. i .£0 .

coni RSk BT S, LTI A oL 6V bcdo

compises ettinsistivessdutially oByr comits ofja seduehoaibadédtahfibar SBQAD No. 2-31
delivery of the peptide using protease iphibitors .

(Whegeiangid cpeide ode, ne SPUEETG JRe ysegpense peh(Me-018) ande functional

derivaBVEN {1RFcfOU! GroPe clsifille] NeflafGRrL ! hdVAl HERYS Cltb@Tanticancer  drug
i njections. This approach goes not rule out using tz}wne

diflopmmecthylsorithaizl €DFEE)j aghtedugaediibho of peptplepfardergetihgtpurposes.

DRV iRy P BUOER e ihaan-rarnl, Posing DR G ! Sl ol types

HowkeR! kiee itdﬁef&ﬁ)iﬂ clERBP Hof e tHe o dge iy eRGSpRtic G¥PreQd Gnited. In this
and functiona erivatives theréof (discussed in a

studypaDEYI@ phesabmnedorijngatddi & hopartudtwad drngment of eatneclanwtropin and an
even eater level, of bjoavailabi.llity for this :

anal R 71 R TE CaBAR b BRI e GRDTRIYS Bl W shown to bind

prefe%ré‘it%@l‘yeﬂ R BelbRGRIPi? Peddtodd) 05 NEAuMRN ESdthRmP R LHEISuli-Vargha

hensél ves _ .
et al., J. Pharm. Sci., 86:997, 1997). To facilitate the liberation of DFMO from the peptide

fragments by aminopeptidases, the drug was conjugated to the N-terminal ends of the
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can serve as the nolecule that targets. Any of the
conjugation technol ogies for using a peptide to

WO 200905832 nol ecul e to a desired | ocation descrP@EEP2005/004419
bel ow, as well as other conjugation technol ogies
famliar to those skilled in the art, may be used with
a peptide that conprises, consists essentially of or
consi sts of a sequence selected from SEQ ID No. 2-31

pepif e 538k RERLISAORS SQhBOPILEE HSAEURIRE: o witing
melagXadpéls, thighe ancdigugatddalreg dlaken the anticancer drug
di f| uor.onet hyl orni.t hi ne, (DFMO) .and .conju ted it to a

pephq effedtoet thymeatidsietihe peswes Invepipmmay e degiipart to a targeting
abili %l?etrgﬁ%llﬁ ﬂ?é%?éﬂ)ttldgmtemséb%f fP%? 'iﬂsY ctL: rh]l%' thb! 'oﬂgel%nééfc{ i€ tfr){gment a

unor ce

parti€l1 83 pEdE 08 hd hfveﬁl‘ikﬂ]ymay bﬁldﬁb@f a@mﬁ tébep@k WeuridSon the surface of a
limted. In this . study, DFMO has been conjugated to a

dlstupfértmec@ﬁ egll. f Bagwing: thaf peamﬁ@ A& AcORBIgARt Ardrugsouldre temasted to the
tocatfi dr oot/ BEER M RB LOUPU IO Bn8 Felled mith the fpas

toPé;i‘nﬁlem&{sae@ftJngmem cmmpxeoﬁmwnnsa dibkrathafneteagaiig. cdy of the
line (Suli-Varg et al. Pharm _Sci., 86:997
conjuggtion (tGCbaollogaqm fof gehanerg the B@Faml% effeotryeRess o pentide described

e {
loBERL 48 s 1B 0 BAEARAL SRS 6 40 e b
usedZ«ﬁ)Bﬂiah@S &Bﬁhéi@ﬁb@ﬁﬁﬁhmm@ a pxquiledihﬁt coffipeises, consists essentially
of or. (f%?lglg G Zar %ﬂ%%g%ﬁqeﬁg%%@heﬁgﬁi@gﬁ ? lhé\y q?ﬂgrsg;ldnﬁ)erptlde does not
comﬁ[b‘éocﬁb Lé@@&e%@e GruVBLEIS and Fen@fohsCisintived PSR! I MEDatrick et al.
the present invention may be due in part to a

havenmpgmed fagon ak@pnjugyted ahiganerr agentthyaispago pepdisle spacer between the two

T R T p—

to hith&dsdrOmaalB@hERIASA @@ BicBdasé Qv RghtaRe Hyhﬁldswtfvﬂﬁ]%g@ﬁlstatumor cells.
di stinct type of ce By using that ilbptl de as

+ Oncg gakenganty & cglugomss mfdthBén@th@fg@ta& ig dibergted ﬁ@@atheoepmugate by
Vi
ey fleg o B 0 i I Rl P RSl 054 BB A%our amino
acid datkee fdeptidé ivensecant Her nteﬂmtreka&tegmdl tg. HAZy thdt isheasily digested by
conj ugati on technol o s for hanC| ng the ther
Iysogdf BBt e MECCR AT eburisth Gl from the
con]@%at@h{b%cufé)%y Qﬁ’éré&@d t ggh 'f)@bt‘i’(gése& tha Prédept 1rfv@nﬁc91°§1§y be exerting

led in the art, may used to enhance the
theirtefifectsglotouil spédife mtaretrt@stsmdf pza“ugdprt q:r:temelaaByoommrs@sg a peptide

of thg érfvgg.figly Sgerﬁgtgig%aqe%n@gcu [ g% étﬁ"z&nﬁg e% and its carrier
moldéﬁl@ﬁoﬂﬁtaddﬁmblaﬁethtehﬁnl&@%@%@ tﬁé %é&é@he@@%an be altered. This
functional derivatives thereof. Fz atrick et al.

can %avé 4 prordve dbaigs mage ewiftargat @wrarstmf@nhblé rto A pgtivily of proteases,

L

conjagat€ady seeeh thenixu@plesds cblgugaxa@ Bh&estlitapl gems afd¥e Mltering that
to_increase its uptake b}/ and activity. against tunor
rate gfdmug molecule dehvery can greatly enhance the effectiveness of a drug.
The effects of a drug on a particular cell may be altered depending upon other factors
such as the activation state of a cell or the presence of other molecular signals near or within

the cell. In some cases, in order for a drug to have an effect, another molecule or signal

-23-



Once taken up by a cell, sone of the nethotrexate is
liberated fromthe conjugate by enzynes in the

wo y®we4aise2 and can then exert its cytotoxic effBCI/EP20By004419
inserting a four amino acid |inker peptide between
the nethotrexate and the HSA that is easily digested
by |ysosomal enzynes, the anobunt of active
net hot r exat e generated within cells fromthe

need§ %‘Bé;ﬁf%ge%t nB 1% ne,‘é%? 613{(]]2 %ﬂdo r{l‘h é%e?ﬁ ?5&(%)%@11&1&13&6 effects

I fivén on e1’r” er

of Hdﬂi&u @bria peatibdeticl pé;ﬁfcﬁCT(hANPW 6rh PattehisC Wit ddfickeRT Seridogenous
By incorporating a peptide of the invention into a

gluceconticpihtsyathass.ec ihe E?s?tlée | Wik &ivesetmpnticedwsiog a withdpawal of

oA 6 ) SRS A 5558 90

Patle'ﬁhd 1®sponded trleaNe v\aﬂpﬁlomdfeaga inhfatiresis and E(ﬁhﬁxﬁé‘dxﬁteﬂﬂﬁ oﬁry when the
nore susceptiple to the actjvit r ot eases,

Peptidg HOpRaRh IRy StYER [EBE SOpFoRiAnt §%r§et8%§@np Afeatmagnt. 4 ﬂ‘a@ahnent with

hANPO4 lél V@lﬂ{ LRAS L%ﬁ&ﬁgftﬁﬁld ﬁl@ﬂd@?%&%o &Fect e GHle efreltNSF concurrent
exanp es o conj chenot apy agents above

steroad hemmaong aklhnmlstmtmecaofalszhrln@tormﬂmcd the detivityeofa (paptlde Ina report

2Rt 8t GRS i St 85D b Aol W g pepic
kyotSPRENECTIE) Wﬁ)soﬁgfﬁ '&@ﬁtl}f aHAE& by ¢6HudRidd® %bé@ﬁéo% via a short

state of "a cel He presence of other nol ecul ar
linkegisggrat, aseraxnmred/\mtﬂw actigrhef the ipeptidenalenareNo &ffest, wanseen with the

drug to have an effect, another nol ecul e
adm’é?sq?lﬁ?]gfhyd OIS GHRF 05832 PCT/ EP2005/ 004419 needs
t 0ThE r&yuRS O thesDaridaacillastite @ho aifiPof Seidid hgﬂﬁ&fersldﬁ conjugated

95; 315, 1 1990) studied the effects of human atri al
molgggles jog pefrigee ingerpulagipys ean Plow enehanpe tedstiviey efbiologically

acﬁv%&d/eg)gxﬁ ou %fut?lg Cp%éhhgsooidth é}% %glléYenEPE 5P tafsgl %eR3dulated or

o parients

activgtedCine editjhgation tb IoercamppncatMroﬂ@eroidoB@mmei mhs umhtnicpﬂs of Zhu
of ther ap)i al ng g%{ xanet hasong Patients responded t
et aly b readily adanted Erseoniygagpy of stego lﬁﬁaolge&%m E%udétqfdhe present

inveiday \f’f?ﬂesl beﬂlroﬁ 5 4o EQ&\WHE‘ %x%ﬁlagy VRB-WHIE I _6351?1 reactions for
concomt ant dexa t hasone treatne atnment wt
linkingkFerald hbn@mis thayaafthe péptigles oDihe mrcvsem idvedtimnapy had
no.ef f ect concurren sterojd hor e
AFERICSRRRET STFSENT Aol DEVE BRI YRE RoTIERy thy uscfolnes
and theRRAYHEE of hdy &f the PRpfides dfaRe #Rent®dn. AFurthefdedel BRAERS in this field
Sinica, 28:166, 1993 the activity of the anal gesic
will helpt o ersconks Bedraptiera 1o m}m&@fegﬁﬂgmpmt@arhasqd elnmaqi desgtments. As

d
wouﬁly bg oa:iwltogl%gé Itoggﬁ% g\?rg% s?ééf teﬂlg g ?ot}ée ge %tni%ue% Eﬁalg Orgs And protocols

deve@d)pmefor Nee Bf pedstide Waschsgiyiry\WViphiimideeuti catl Besearsh raat i ctifiicaf testmg are
ydrocorti sone al gne. The results of these studies

all rqaﬂrlweppla%tbée torRay b the neptides afibe pieseridnventies as
conjugated nolecules or as ingredients in
formul ati ons can all ow or enhance the activity of
bi ol ogically active pepExXdeddPLBSy of the peptides of

AIh&éé%%Rgﬁﬁﬁ nt invention may al so be nodul ated or

It was anticipated that within the sequence of VAPEEHPTLLTEAPLNPK (CMS-

010), some amino acids can be more important for the bioactivity than the others. In some

embodiments of the invention, by finding out the active moiety/moieties within
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activated by conjugation to or co-application of
steroi d hornones. The techniques of Zhu et al. can be
wo e@dilb3g3ndapt ed for conjugati on of steroid noPEEPES5/004419
. to peptide of the present invention. Figures 1
through 5 al so provide exenplary step-w se synthesis
reactions for . linking steroid hornones to any of the
pepti des of the present invention. The exanpl es
VAP@E?PE@TEI?FE&FENPKP% SCE 05X BIFRS %hﬁm‘!\’aa)éfdstﬁ ﬁaug&qa@nce hﬁat do not
useful ness and the activities of any of the peptid
contigute He therpeptidesnactivifiyt daarbedromuived rronthet the hibdosive rneqlglcule can be

mad%gmeaei{g% t&n%t?qnﬁl gg b?rgchlf: ; S{ng)?etc Lo &BIH%EH(LJ (?a%tahsoebe done to

obtafARRY SuPtide Mdleilen Halinglhbdified bidagtivikiks, ThEshortening of the bioactive
- techni ques,, reagents and Erotocols devel oped for use

peptidn npelpculd eapihers mhsblpipgl anmermm@aﬂlgmﬁ@@m c Byahaying shorter

sequ?%cg B-éatpo é‘»esc% El%lpge%% oF s nge%?ﬁ %Ef frgdﬁlﬁ%%éa%lﬁcahons may

haveBtdaROdNRpktiv\@vaanpes; bidt @0nbdificd Widlbiital hAE-1FEGUEHER affinity,
of VAPEEHPTLLTEAPLNPK (CMS- 010), sone am no acids can

or side gffck Profer t Artar greptifies Bﬁeoé\]é@ i clieaner t taproduss sidhesrs lower the -
0 enbodi nents of the invention, by fording out
pmd#ﬂgiagglve noi ety/ noieties within -24 W 2005/ 105832

PCll &fd2 65 6166 © theVadiE: il ki EARhNPKAPERBPALOTEAPROSRK. (CMS-

am no aci in.the sequence that do not contribute
010); e qfé*grmai ageLes W%caE% ChRETHRERIY e MR 0L f tas thhecateé at each of

ABhaaY! aﬁ{]ﬁ@ cﬁég/? r i
the &ggggn%%)%gst lons o ffer ent activ ﬁ%?ewzgn% pat?]te}.lat i an active
moighe prére erumated) $w bwadony o) tholbtsaltantnpair pé gtephkks would decrease,

disagiagy GbRE Rpuared Pt i dntabn iachgitiob it dhe Bipaptiviy). - After

1ocat*ﬁ9g hubi aeluoel fdlet@Rdicied NRthia @mguofmc%n G8w B Bia;ébﬁlgdes can be
shorter sequence, the biol ogical propertles of the

COHSFE?W b cambinetians ¢fthe diffrenientivemtatieat i ons may have
b1 61 ot S UREHEE BY pecoo PR B RRss, B g @Ringh ) 4 rperiments a

havigg fbﬁs‘dcupmeé lthee hab qfowmap ekaptatc aﬁﬁlaa.l SObioRBRAE usd. o This set of
produce and can | ower production cost. In orde
pep’qd@s dregiveniind apleel helowy eo% fiadings ayg repored in the examples that follow
TEMX?PEEHPTLLTEAPLNPK (CVs- 010), we performed a series
truncation experinents. CM5-010 was truncated at
each of the peptide bonds fromthe amno end to the
carboxyl end. W anticipate that if an active noiety
were truncated, the bioactivity of the resultant pair
of peptides woul d decrease, disappear or be nodified
in sonme fashion (activation/inactivation of the
bi oactivity). -After |locating the active
noi ety/ noieties within CV5-010, a new set of peptides
can be
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constructed by conbinations of the different active

noi eties. A set of truncated or reconbi nant peptides
wormsileEssat i fied in our experinments as havi ng PCT/EP2005/004419

bi oactivities that have potential therapeutic human or

bi ol ogi cal use. This set of peptides is given in

Table 1 below. Qur findings are reported in the
-25 WD 2005/ 105832

exanpl es t
EP200

hat follow Tabl e 1.
/004419 _TaP

Saline: OTSUKA Pharmaceutical Co., Ltd, PR China. RPMI-1640 culture medium

Tablg ted and recqmbinan v: —8?6“
Pepty] ﬂ“??ﬁeni’t&‘éql ghceD- Vb LD E%B‘,éif’ EFN‘ lL EAPLNPK 2
CMEOL0ME | i) \-FF\ 1L SR 2 arEe T LAEAPLN 5
CMFOEV 83 0o NAREE LNP | 3\s. 010 08
CMYAPELHPT| WHTL@MEQ 14PT1 | TEAPL NBK 8
CME0850030. 11 HWRREEHPAPLNEAPAN CNB 010. 12 VAREEHPTLLTE 10
CMENH0.070. 13 VAPEFHRPLNPEAPL CN& 010. 14 VAREEHPTLLT 12
CMS¥50030. 15 VAPREAPTNPREAP CVB-010. 16 VAPEEHPTLL 14
CM&ros0- 17 BAF A PFRARB kpK CVE- (R0, 18 VAPEEHPTL 16
CMEE0 {10 T A A RRRBpK OB QiP- 20 VAPEE Pgols
CMEHEOd2q 59 YABERERTE! TE(;MSDOZJ@ZLASFKEE 2
CM30d30 25 RIABHREABRNPENG. 010 2 PL NPK 24
CMS-010.14 VAPEEHPTLLT 12
CMS-010.15- TLLTEAPLNPK 13
CMS-010.16 VAPEEHPTLL 14
CMS-010.17 LLTEAPLNPK 15
CMS-010.18 VAPEEHPTL 16
CMS-010.19 LTEAPLNPK 17
CMS-010.20 VAPEEHPT 18
CMS-010.21 TEAPLNPK 19
CMS-010.22 VAPEEHP 20
CMS-010.23 EAPLNPK 21
CMS-010.24 APLNPK 22
CMS-010.25 VAPEEH 23
| CMS-010.26 PLNPK 24
CMS-010.27 ‘“VAPEE 25
CMS-010.28 LNPK 26
CMS-010.29 VAPE 27
CMS-010.31 NPK 28
CMS-010.32 VA~ 29
CMS-010.103 VALLT 30
CMS-010.105 VANPK 31
EXAMPLE 1
The effect of peptides on mice T-lymphocyte transformation induced by ConA in vitro
1.1 Materials
1.1.1 Peptides
All amino acids involved were of L. form: CS Bio Co., USA
1.1.2 Control and other regents

and fetal bovine serum (FBS): Gibcol Co., USA. MTT and ConA: Sigma Co., USA
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CVB- 010. 27 ' VAPEE 25 CMS-010.28 LNPK 26 CMs-010. 29

VAPE 27 CMs5-010.31 NPK 28 CM5-010.32 VA- 29
w@kH50033103 VALLT 30 CV5-010. 105 VANPK 31 EXRVPEBE2005/004419

The effect of peptides on mce T-1ynphocyte

transformation i nduced by ConA in vitro 1.1 Materials

1.1.1 Peptides Al ‘am no acids involved were of L

form CS Bio Co.; USA 1.1.2 Control and other regents

Sal,i ne:, OTSUKA Pharnmaceutical Co., Ltd, PR China.

lz—RPfél“—il%@iQ cul ture medium and fetal bovi ne serum
( FBALB/SGuheO(H-89. SPI)S 8 wddkd oRN e Hs@zgg%ﬁﬂaég Mtical Academy
- 26 ‘WD 2005/ 105832 PCT/ EP2005/ 004419 172 Ani mal's

of S@gnce/ BRighima. ( H- 2d, SPF, 6-8weeks ol d, wei ght 18-22g):

13 M i aryiMedi cal Acadeny of Science, PR China. 1.3
* L?M—l] The spleens fromhealthy mce were isolated
asené lsglgbﬂsyﬁ@fﬁdhdz&ﬁy Fhiky v@keﬁﬁﬁ[a%ﬂdaéeﬁtical@r%#ﬁﬁnﬁuaﬂy dispersed in
e

RPM - 1640 sol ution using an injection neédle.
10%HBS R Méd 64@ polutions peing iad Anjeeiion fegdleh erhegdispessedtdell sugiension was

rra s e RGPS S GBS L ey B spcen ot
suspésidP@hThd;a08h i’é@e?déﬂsﬁtglé?h?potaﬂﬂlt hd¥Padlgu &ﬁg:lnioc%-%ﬁ%ell culture
plates at 1O /well. Peptides were dslssof)ve In plarn

platdSPiv 1GA/BellThe ephiis gweref dissobred gihoplplnn 8P MIaEG48S Jhy &ltsign of the
bel ow. Peptide group: 100l working peptide solution +
groupines 438 ag BivER PPIO%Lspensi on + 251 ConA  wor ki ng

e PPUAERLBH SR 30y M ARty + 250 conn
worllilegadlutien.cont rol group: 1251 RPM -1640 + 751 spleen

cell suspension. .
ConA control group: 100pl RPMI-1640 + 75ul spleen cell suspension +25ul ConA working

solution.

Negative control group: 125pl RPMI-1640 + 75ul spleen cell suspension.

The final concentration of ConA in the well was Spug/ml. The final concentrations of
" peptides in the well were 80ug/ml, 16pg/ml, 3.2pg/ml, 0.64pg/ml, and 0.128ug/ml. Each
peptide group contained three parallel wells, and eight or twelve wells for the control groups.
The cells were incubated for 68hrs at 37°C, 5% CO,. MTT method was used to obtain a

reading of ODs7onm of each well referenced at 630nm on an ELISA reader.
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The final concentration of ConA in the well was 5g/m .

The final concentrations of peptides in the well were
w@ogsm3s3Leg/ m, 3.2g/m, 0.64g/ m, and 0. 128gPal/EPHHasbn4419

pepti de group contained three parallel wells, and

eight or twelve wells for the control groups. The

cells were incubated for 68hrs at 37C, 5% CO2. MIT

net hod was used to obtain a reading of OD570nm of .

1.4 each Il referenced at 630nm on an ELI SA reader. -27
M/ 105832 PCT/ EP2005/ 004419 1.4 Results Table 2.

Tabld ¢ Bid &%dct 8F pBGHREk $8SnRe TyhHhdei¥ TRASS induced b i
. transf ornat i oﬁgﬁﬁn(ﬁgjced by T&ﬁ%h Cg’t \rﬁé?r o%%}%nugl uced by ConA in
vitroConcentrati on N OD CMs-010.26 80gg/m 3 0.3530.016*

N A0 2.6 1£:nlnd ') 0. 2560 n'\ﬁ* f‘l\ Q1.0 ’) 3
T

@TQ‘@UGOIE*W -@W%‘Gﬂ@%@@/m 3 |00B480. 025+

073547017+
: | ut CMVs- 040. 105 Ok%i%%;q)o@%
@1\686)@0(’268* Nealépg&nbontro 3- 12 0. ¢.3%&:0da6* ConA
control 5 gg/m | 0.4670. 04 *
EMpRARE0t 0 t he |CbANE/ sitiv=3contrglloé$%§*ﬂb015ﬁ<o. 05
Akt 91826 The ef figg Jggf/ ept| lg@s on §4él'i(g(yig;hocyt
transflorrrationindu CohA in up
cmsmmzéti on N @lzmnmo 33 809/2‘0.35&(12(7%. 034*

NS 01022 Luyw 3 v“uu hR3*  CMS-010.3 . 3
SX55940455- A £ 513 T

%%glgg 0. 128@% 37 0. 306Q. 033+ L ygescont 1
0. 1080. OlZ*m%onA comtrol - 8(&'8@2508% 028
Negatlve control 12 - 0.134:£0.011%*

ConA: control Spg/ml - 12 0.467+0.043

W

1472

)

*: compared to the ConA positive control group, P<0.05

Table 3. The effect of peptides on mice T-lymphocyte transformation induced by ConA in
vitro '

Group Concentration | N OD
CMS-010.32 80pg/ml 3 0.276+0.034*
CMS-010.32 16pg/ml 3 0.273+0.023*
CMS-010.32 3.2pg/ml 3 0.309+0.030%
CMS-010.32 0.64pg/ml 3 0.321+0.048
CMS-010.32 0.128pg/ml 3 0.306+0.033*
Negative control 5pg/ml 8 0.108+0.012*
ConA control 8 3 170,358%0.028

*: Compared to the ConA positive control group, P<0.05
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*. Conpared to the ConA positive control group, P<0.05
-28 WD 2005/ 105832 PCT/ EP2005/ 004419 1.5 Concl usi on
wEhB5A0B326, CVS- 010. 32and CMS-010. 105, at sui PEbER2005/004419

concentrations, were found to be able to suppress

m ce T-1ynphocyte transformati on i nduced by ConA in
vitro, with statistical significance conpared with

the ConA positive control (P < 0.05). EXAWMPLE 2 The

ef fect af peptides on mce T-|lynphocyte transformation

——aﬁg—&@@&@ activity invivo 2.1 Materials 2.1.1
Pe @M@-@?O %l Cl@l@-@l@ BehE %:M@‘O‘ib\élgg %’&’Hﬁaﬁg cBnée‘ﬂfr%orgSwere found

2 Controls regents
to b@yblled:gmuppwes AnCd\IBdmlphcmyFma'amfomﬁtmnSmdu@d rdya@ldnA in vitro, with

OTSUKA Phar mpceut| cal Ltd, a.
stati 5] G PP AT GRBAROSEve O AP sy
(FBS): @ BCO.L, USA. MIT and ConA: Sigma Co., USA 2.1.3
Animal s BALB/c mice (H 2d; SPF, 6-8 weeks ol d, weight

18- 229, 50% f enal e and SEM&.Q M’ Iltary Medi cal

1od 1
2 e ivity in vivo

2.1 ramj@éﬁa@d |nto tvvo pept| de groups (2009/ kg/ day and
509/ kg/ day), Cyclosporine A group (10ng/kg/day), and

ll_kaﬁ@&&éﬁgroup (0. 5ml/ day). Each group contai ned 10

[ d hal re nmal e.

azfn osul‘ggp]angjgé vy\/\%gé gffa?%%%ﬁ:\/igl? ﬁo., Hsgﬂ sal i ne

2.1.2andloﬁﬁ*ﬂllsran6bﬂnee&gbmkr aperitoneally once per day for 20
da{yg’.]loT | ynphocyte transformation and NK cell
V&

e8PriRer eexBRYHEY Shate ddy. i Hirdapdangt y  Saline: OTSUKA
Pharﬁtﬁu: f‘@ot ! lﬁtczhihd% af; '1:'6 ()chlh.ﬁ‘ﬁe %ﬂ%rb?ﬁyﬁe‘?al bovine serum

t rans ormatloﬁ ater
(FBSUG&B@@&@L?S@H]MH’(MKEM Sigrma Glogd@JS¥er e sacrificed by

5. FLERYEC | dislocation. The spleens were isol ated
~—aeéﬁ¥lllaél ly and manual I'y dispersed in 10% FBS
RPMAL@G%&@'(IE‘PQ‘WSPIS'@Q WKk %IQCWG%’L NReBl.e e Oa}a?emalﬁ and 50%

di spersed cell suspension was further sie rou
maley; aryaMgéicals0eadeingof Seienet, #RnChivs. st eel sieve and

2.2 adi\)f'e%o%d to

2.2.1 _Grouping of animals and administration
Animals were randomized into two peptide groups (200pug/kg/day and 50ug/kg/day),
Cyclosporine A group (10mg/kg/day), and saline group (0.5ml/day). Each group contained

10 mice, in which half were female and half were male. All test substances were dissolved in
0.5ml saline and administered intraperitoneally once per day for 20 days. T-lymphocyte
transformation and NX cell activity were examined on the day immediately following the last
injection.
2.2.2 _T-lymphocyte transformation ™%

The day after the last test substance administration, the mice were sacrificed by
cervical dislocation. The spleens were isolated aseptically and manually dispersed in 10%
FBS RPMI-1640 solution using an injection needle. The dispersed cell suspension was

further sieved through a 100 gauge 150um diameter stainless steel sieve and adjusted to
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-29 WO 2005/ 105832 PCT/ EP2005/ 004419 4x 106/ m . The

cell suspensions were inoculated onto a 96 wells cell
weosues3pl ate, 1001 /well with the foll ow ng PEFEBW5/004419

Assay wells: 1001 cell suspension + 100l ConA Control

wells: 1001 cell suspension + 1001 RPM -1640 Four

assay and four control wells were set up for each

animal. The pl ates were incubated at 37C, 5% COQ2 for

urs.. MITwas t hen add nd, th | at es, r ead
410330 T4 PRt eRes AT et Atie 5 s e Gl EXiAe Bate, Toopuwe
with #le fiHb@ineMsibRdex Sl (% = (assay well OD / control
wel I QD) "x 100% 2.2.3 The effect of peptides on NK
Assag elells:ald0ny célysusBersjon YA Candet cel | s were brought to

| og phase and adjusted to a_density of 1x105/m. Mce
Q@mﬁa:wgelbwpww#w%&m\ém . 2 above were

o1
SR i),y S, S ISR 06, R T s e

 incubRdoat B BebYs Corlfor 68ihburse MITTtwas thas addudl @sthe plates read at OD
Effector cell wells: 1001 spleen cell suspension + .
570nmopierrpmgr a1 63¢nm AEEIERISA t9aders SitEafation Index,shasT GHsay well OD
1 S suspension Target cell wells: 100l - ‘
/conég%f’iﬁ{@?)ljx g(ﬁi;%'ensi on + 1001 RPM -1640 Three assay

2.2 3WweThsefidttl of HéRRleebh DRt el ebity @ | s were set up for
each animal, and 12 target cell wells were set up pe

ceV ACclitargetecelp atese browghtypdog hossrand; adgupbt o densgy gjf 1%10%ml.
. B0 : 6
e RSByl Blep bl oh o Mt AR A0 ol i nc

used e @ffector d#flsc e etitsuspehsiofdAvere ihoeulfited oamydtmetilscalzture plates

effector cell wells QD) / target cell wells OO x
as follgish, 2. 3 Results 2.3.1 Experi ment of T-1ynphocyte

f H . f H .
S YO0 Ak oo o, o
Assa_,@@00 191100024 spleed bl stisyentdn2: AIDHD YHCE 1 celbsthbioR 6

g ko/day 7 2180 50°* QVE-010. 28 200g/ kg day. 9
Target cetiovedipr 100188/ AGd @liFnapeasipng H0pdBPBH-+640 Conpar ed

t oTﬁraelelars]s%ygvrvaYsp andp’rf](r)éeoélffector cell wells were set up for each animal, and 12

target cell wells were set uf) per cell culture plate. The plates were incubated at 37°C, 5%
CO, for 4 hours, then MTT was added and the plates were read at OD 570nm referenced at
630nm with ELISA reader. NK cell activity (%) = 1 - [(assay wells OD — effector cell wells
OD) / target cell wells OD] % 100%

2.3 Resulis

2.3.1 Experiment of T-lymphocyte transformation

Table 4. The effect of peptides on mice T-lymphocyte transformation m

Group Dosage N SI
CMS-010.24 50pug/kg/day 10 2.40+0.31%*
CMS-010.26 200pg/kg/day 7 2.19+0.59%*
CMS-010.28 200pg/kg/day 9 2.7040.37%*
Saline 0.5ml/day 8 3.63+0.69

**: Compared to saline group, P<0.01
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-30 WO 2005/ 105832 PCT/ EP2005/ 004419 Table 5. The

ef fect of peptides on mce T-1ynphocyte transformation
W@ 2005@3s8p Dosage N SI CMS-010. 25 2009/ kg/ dayPADEP2005/004419

2.430.69* Saline 0.5nl/day 10 3.150.83 *: Conpared

to saline group, P<0.05 Table 6. The effect of

peptides on mce T-1ynphocyte transformation (3) ‘

Group Dosage N SI CMs-010. 04 509/ kg/ day 8 1.560.25**

line 0. [day, 9 2.24 2 ared to i ne
Tablegsot%j ef%:fgg%ﬂep%éﬁ? g cer OFZYTQV]?OC&%%B %é‘}ff‘h%}’e on nice
T-1 y”ﬁgl‘gg?lyt 2] trggg(%gr mationN4) G eup sageW N Sl
CVv5-010.12 50a/ka/d 10 2.120 ** -0 d
9 2. X2XISENI0+25 SMOugdcg?)da&nﬂ/ déy 10 224986£0.69* **:

Con'p d to sal oup, P<Q.01 2 2 peri nment of
NK c Sct i Vi t@rgﬁ‘é&a . Tf]rg effec%‘ié*o' pti des on

*. AJYs C - ------------- Goup Dosage N

Cﬁ@%‘?qﬁﬁshﬂé%ﬂ%%%% 010. 24 200g/ kg/ day 10

69. 07. 4* CMs-010. 24 509/ kg/day 10 56. 06. 0**
CVvB- 010, 26 2009/ kg/ day, 9 .75, 3**

TablgpgThepidesy oine 3165?n2nlce Bh@yzﬁs&%ma%és 9
70. 3 ‘8"‘5|m/ uay Q76704 e CoMpPared—to
sal i ncéroélpoup, PD \Nared tglsal i ne group,
P<0. Odnvis=@o. N0 g@@@kg@@ssz FgCT/ EP2005600444© Table 9.

The effect of peptides on mice NK cell activity (2)
Saline 0.5ml/day 9 2.24+0.52

**: Compared to saline group, P<0.01

Table 7. The effect of peptides on mice T-lymphocyte transformation (4)

Group Dosage N ST
CMS-010.12  50pg/kg/d 10 2.12+0.42%*
CMS-010.14 50pg/kg/d 9 2.12:£0.51%*
Saline 0.5ml/day 10 2.96+0.61

**; Compared to saline group, P<0.01

2.3.2 Experiment of NK cell activity

Table 8. The effect of peptides on mice NK cell activity ¥

Group - Dosage N NK cell activity (%)
CMS-010.24 200pg/kg/day 10  69.0+7.4%
CMS-010.24 50ug/kg/day 10 56.0+£6.0%*
CMS-010.26 200pg/kg/day 9 67.745.3%%
CMS-010.26 50pg/kg/day 10 68.5+7.2%
CMS-010.28 200pg/kg/day 9 70.3:6.7*

Saline 0.5ml/day 10 76.0+4.3

*; Compared to saline group, P<0.05 **: Compared to saline group, P<0.01
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G oup Dosage N NK cell activity (%9 CMS-010.11
50pg/ kg/ day 9 63.54.7** CMs-010. 13 509/ kg/ day 10

wQ@ 000940583 CMS-010. 14 2009/ kg/ day 8 43. 113. 7*PCT/EP2005/004419
CVB- 010. 14 509/ kg/ day 9 75.39.0** Saline 0.5nl/day 10
55.3 6.1 *: Conpared to saline group, P<0.05 **:
Conpared to saline group, P<0.01 2.4 Conclusion At
sui t abl e dosages, CMs-010.04, CMs-010.12, CVs-010. 14,

ATablgyB.[%F %ﬂ%%, ({fgl\@'ideg ]091 rﬁ;%e 1\@/@ 6119 %c%xﬁﬁ @ and CM5-010. 28

Wer e Toun ress mece ocyte
trangigigration I n Vi V@posdhd N STat Nt 1 OAK 311 9Bk ViLE@DS €
co ith the saline control (P < 0.05). At

sui t &MR-0d044ge, CVB- Cﬁi)@g[&g/da@l\/s ©10. X685l

acti VS EATE Vo, "t OCeREEY canol; o TR,

conpangslonplih the salixng ol g P <49)1.08)7+ At
sui t abl e dosage, CM5- 01011%&@/‘% 010. 13, and

CVB- CMS-040:dr e. founcﬁoua/kgéhbranclé m cB.30.¢ ¢t |
CompSAEE wit i the sal (hEEN o 10 ShHbE - ExanpLE
RO EA AT S S R T L

24|n(Zthiesi01were of L form CS'Bio Co., USA. 3.1.2

A} sftis Ashet oo seﬁﬁ)eé‘zgacpnﬁl}é"dl%d%sg% Ao PR 024, cms-

010. f’bacmmq!blz%alan@o CMESB10.2BRweld Budl o3 s ré@' %ngeb‘l—'ﬁ'iﬁnphocyte
mce (H 2 F, 6-8weeks old, weight 18-22g, 50%

transﬁ“@mt@nand%@%fﬁhls@)hshcwsnmmapcm@mpaﬂedmaldélwsadme control (P <
Oosgm ence, PR China. -32 WD 2005/105832 -
CT/ EP2005/ 004419 3.2 Met hod

At suitable dosage, CMS-010.24, CMS-010.26, and CMS 010.28 were found to

suppress mice NK cell activity in vivo, with statistical significance compared with the saline
control (P < 0.05).

' At suitable dosage, CMS-010.11, CMS-010.13, and CMS-010.14 were found to

enhance mice NK cell activity in vivo, with statistical significance compared with the saline

control (P < 0.05). |

EXAMPLE 3
The effect of peptide on mice antibody formation in vivo
3.1 ___ Materials
3.1.1 Peptide
All amino acids involved were of L form: CS Bio Co., USA.

3.1.2 . Controls and other reagents

Cyclosporine A: Novartis Pharma AG., Switzerland. Saline: OTSUKA
Pharmaceutical Co. Ltd., PR China |
3.1.3 Animals

BALB/c mice (H-2%, SPF, 6-8weeks old, weight 18-22g, 50% female and 50% male):
Military Medical Academy of Science, PR China.
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3.2.1 GoupingLof animals and test substance

adm ni stration The mce were random zed into three
w@r@ainsss3pepti de (200pg/ kg/ day), Cycl ospori ne PE&I/EP2005/004419

(10ng/ kg/ day), and saline (0.5rnl). Each group

contained 12 mce, 6 female and 6 male. The test

subst ances were dissolved in 0.5nl saline and applied

intraperitoneally once per day for 20 consecutive

32da .+ 3.2.2 Antibody raising and quantification (7]
—;—5h§§§¥¥§d bl ood cells (SRBC) were resuspended wth
3.2.15 8GrA\GhihPo LairaNls \thd 8t sibsiile Afminishetisesuspended cel |

solution was applied intraperitoneally to each nouse )
onTHaymit¢G pherefandemizeddnto thieo reupsepemider(280uatkg/day), Cuclosporine
he d fter t.he St t subst ance i nistration
A (B i ErlBE (L3R, S s Berhl oS il and 6 male,
The st SARIEEPEE AR ed f 0,90 sA1RM anll AppB&T MPapSUbAERANIY QRce per day
After centrifugation at 200g for 10 m nutes, the serum .
ﬁwQ@a@nsxmuV@d%by 200 times with normal saline. For the
L4 wor ki ng sol ution, 10
: =S ety m was added into one vol une
of sees lreaﬁam qeas MB@R%e fEE\lsﬁeﬂHeﬁtMﬂ?sa\l\ﬁé t@e9d (Wv) and 0.2ml of
shaken for 30 mnutes at 4C. The SRBC were then
the m@mvmbdwll@@wmnmga@ppw iatrapgiiendally to earbinautecon dagelfith of the
e %Ii Qg}
test tmgosyagxgg %n%rﬁﬂa%r mg{éc%a %r ﬁ%ﬁ%%okﬁtshgﬁaﬁ TS ﬂ‘gﬁon blood

was @bllbdied foge thRnih&ochnthstaad, leﬂ aﬂmﬂoxﬁfterhﬁ/er%BéZfor one hour for serum
suspensi on was added to 1m diJuted_ ice-cold

mu
exudaippmAiies weaiEéteatian ¢k 2005 T 40 mispiesnige ses wae ﬁtluted by 200 times
t#%j t hen added and the m xture incubated at
Wth& o£m§§6n1nutes The reaction was term nated by
c hifot ilegpreporbticanPile ampleredtororkhgndiohtions 10 Todumes of fresh Cavy
sa | e re then entrlfu at 200
serufip Wb EAASH 1 O3 JETHAF ShCSFBAETIcEI SREC. s i kR wes gently

shakén Thr B ahkhi8s 804 | PRe SHRE: @f%ecﬁe@&‘iindv%ﬁtb en&ﬁﬁ@'ﬁtlon at 200g for
tenperature for 10 mnutes, and then nm was

10 miswsasr e@en vohenesedfonemed shljeg svesmdcbeddwn@leasup@mmt to obtain the
was det rn1ne g foll owing the exact procedure as

Worlflﬁécg foent ggiw %‘l replacing hal f of the SRBC with
s alfop @ssa @ f Wetrhien antibeiyaer mzhugﬁti bPSRBURRNEIsiodf wistdded to 1ml
unl ysed SRBC. Sarrpl e serum i ndex (HC50) = OD540n" of

diluted ipr-eold meuse semmn fropsepsh mowse.0 @neanl vigrking sympismgpt solution was

thengagg{eiﬁ gﬁg Qf'i_’é g%(%%nc abe éﬁﬁ%‘#’ ESo T?(p l-x%p}tgs §gegdfg 1 A &{éggermmated

on mce anti for rat1 on
by chilling each sample on ice for 10 minutes. The samples were then centrifuged at 200g

for 10 minutes to obtain the supernatant. To 1ml of this supernatant, 3 ml Drabkin solution

. was added and left at room temperature for 10)minutes, and then the ODs40nm Was measured.
The reference lysis-50 reading at ODssgnm Was determined by following the exact procedure
as the sample, except replacing half of the SRBC with saline and without the centrifugation
removal of the unlysed SRBC. Sample serum index (HCsp) = ODs4onm of sample / lysis-50
ODs40nm x 200

~33-



CVB- 010. 26 2009/ kg/ day 10 141.329.3 * Cycl osporine A
| Ong/ kg/d 12 148.921.7* Saline 0.5nl/d 11 167.621.5
W0 2008009332 ed to saline group, P<0.05 3.4 Concleci/ar2aiB4419
010. 26 at suitable dosage was found to suppress mce
anti body formation in vivo, with statistical
.significance conpared with the saline control group
(P<0.05). EXAMPLE 4 The effect of peptides on the

gromh rate of KM m ce-transplanted S 180 sarconm
——eeﬁﬁ%‘—”s IS vivo 4.1 Materials 4.1.1 Peptides All anino
T blé“ﬂ).d‘{‘h ] 1G4, Co., USA. 4.1.2
* Contr sﬁgéngﬁg ﬁﬂeeoﬂmlmﬁ 1 ne ﬁio%TSU

reagent s KA

Phar(}ﬁm;utl cal .Dédage, PR China. Advi aLnuggo
Zheid i utical _Ca PR _Chi na

4.1 € Dh&lzé Heamwg/ﬂcg/ﬁa}'e KM i ce=1@s Fl41634A88k s

ol dj=v 1822 ||La|y Medi-ca

Sci eﬁXv‘g g&‘?ﬁnﬁﬁ 91’49 $hod 4.2.1 Glaupi Bl T
ani NBilgne t €St subsd.enpe adm ni stratiqp angsAgimgrs CEll
i mplLanting [81 S180 sarconm cells were tkanspl anted

*: Comparag & slinngaddpy P00 KM mice for 6-8 days and the

3.4 ascites .aseptically collected. The cell concentration

—waé—’ég#ﬂ%ed to 1 x 107 per mM with 10% FBS
RPMVI@-@%@Q6%%uga@mdo§a%jelwa?‘suﬁ)ﬁﬁ@% ‘%ﬂ §s iflleCaiBHdy formation in

. through the arnpit into each KM nlc or devel oping
vivos with statistieab sigetrcanes qomperedorid the FhlineSi@ifrob groop B<CeS) s

transplanted m ce were random zed into five groups:

peptide (two groups: 50g/kg/day and . 10g/ kg/ day),
‘Adri anyci n (2nmg/ kg/ day) , essj@phaspham de -
(40ng/k /day) and salln -34 WO 2005/105832

QITEE s t B rite 9§ pe-transpl aniedh®EY0 sarcoma cells in

i njection of test substanceglstarted on the day
i medi ately after tunor transplantatlon and conti nued

4.1 ondmtgddls day for 20 consecutive days. 4.2.2 Sarconma
devel opment determ nation
4.1.1 Peptides

All amino acids involved were of L form: CS Bio Co., USA.
4.1.2 _Controls and other reagents

Saline: OTSUKA Pharmaceutical Co. Ltd,, PR China. Adriamycin: Zhejiang
Haiiheng Pharmaceutical Co., Ltd., PR China
4.1.3 Animals

Healthy female KM mice (SPF, 6-8weeks old, weight 18-22g): Military Medical
Academy of Science, PR China '
42  Method
4.2.1 Grouping of animals, test substance administration and tumor cell implanting

S180 sarcoma cells were transplanted intraperitoneally into KM mice for 6-8 days and

the ascites aseptically collected. The cell concentration was adjusted to 1 x 10’ per ml with
10% FBS RPMI-1640, and 0.2ml cell suspension was injected through the armpit into each
KM mice for developing the sarcoma bearing mice model. The Sigy sarcoma cells
transplanted mice were randomized into five groups: peptide (two groups: 50pg/kg/day and
10pg/kg/day), Adri'amycin (2mg/kg/day), Cyclophosphamide (40mg/kg/day), and saline

-34-



On the day after the |last test substance

adm ni stration, -the sarcomas were renoved fromthe
wore@eé/163882 wei ghed. The di aneters of each sar coPEI/BP20051604419

three planes (A, B, C were nmeasured by a vernier

cal i per. The volunme of the sarcoma was cal cul ated by

the formula: V = (1/6)rcABC. The tunor growh

i nhibition index was cal cul ated by the fornula: Tunor

(0. 5“3‘(‘%&'\% hlﬂqgg%:ﬁt;tlp;ll I]Igﬁ(?[{j ogofy t?si g{ftﬁ% es i}%t Of CO%%?mnedlately after

tumoMErh Sl an®ftio QR cBhtitie WRcepek ARYfet 5B d&?&éﬂuﬁ%e fap. e 11

The effect of pepti des on the devel opnent of
4.2.2n7i Sarcomadeyslopmeaent dsteaainationcona cells in vivo (1)
---------------- G ou sage S r conn
R 47 e g 45 YO8 OB 4 Sont He removed
from! th8 ike hktPWeibhed. OB diictelcMs- e@ﬂl@sék@&n@%/ thg/tBk@Y pldmes (A, B, C)
1. 481. 44~ -010. 103 109/ kg/day 15 1.721.53*
wereAeasaradchn a2yaynieg /caliger1 7The solpmpsef theasaremp vyl gatiaated by the

o R PR A 05 AR b o ot
Tumgneg&‘élw‘ﬁpﬁﬁ[&tléﬁ indkg e- (SRl gh to@@orﬁﬂcﬁ%ﬁt & £ aBorcRéikBt of treatment

invivo (2) Goup Dosage Sar coma wei Sar coma vol unme

grougVBudvo weizht odennikigl geoyp k3007970, 85* o 650. 67*
43 gxg 010 02 2509/ kg/ day 10 0.680.72* 0.360. 40*
03 500g/ kg/ day 10 0.330.35*0.270. 33*~~
TablEVE- GhE eﬁ@ctﬁ%@?ﬁ@sdﬁ%hé BevlEpibnd 61 ndca3tknspPihted Sigo sarcoma cells
-010. 04 500¢g/ kg/ day 10 0. 620. 44* 0. 400. 28*

1 010. 04 25099/ kg/ day 10 0.270.19* 0.170. 12i

in vi
) &

+0-65-560-grkgfd +O-O0ATO 290 JJO"?T"W
2005 832 PCT/ EP20(§5@%419 CNEY 010. 05| FBOYPRIFEY
10 OcREIRRFL 0! 23+ 0] 58;g/kGhy 010, 07 5000/ k96-8a50+10
0. 520. 25* (. 370. 20*

CMS-010.31 10pg/kg/day 14 1.05+1.28%

CMS-010.103 50pg/kg/day | 15 1.48+1.44%

CMS-010.103 10pg/kg/day 15 1.72+1.53%

Adriamycin 2mg/kg/day 17 1.52+1.75%

Saline 0.5ml/day 12 5.07+5.46 -

*: Compared to normal saline group, P<0.05

Table 12. The effect of peptides on the development of mice-transplanted Sigp sarcoma cells

in vivo @

Group Dosage N |Sarcoma weight Sarcoma volume
CMS-010.02 500pg/kg/day |10 0.97+0.85% 0.65+0.67*
CMS-010.02 250pg/kg/day (10 |0.68+0.72% 0.36+0.40% -
CMS-010.03 500pug/kg/day {10 0.33+0.35+€ 0.27:£0.33%@
CGMS-010.03 250pg/kg/day |10 [0.68+0.46* 0.31:0.22%*
CMS-010.04 500pg/kg/day (10 |0.620.44% 0.40+0.28*

" IcMS-010.04 250pg/kg/day |10 [0.27+0.19%€ 0.17+0.12+@
CMS-010.05 500pg/kg/day {10 10.47+0.29%€ 0.34:£0.22%
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CMB- 010. 07 250g/ kg/ day 10 0.320.14* 0.240. 13*
CMB- 010. 08 500pg/ kg/ day 10 1.050.64* 1.010.63

WwWEMB5004B83D8 2509/ kg/ day 10 0. 380.27* 0. 200. 14*PCT/EP2005/004419

CMS- 010. 09 500pg/ kg/ day 10 0.850. 70* 0. 840. 84
CMB-.010. 09 2509/ kg/ day 10 0. 450. 38* 0. 370. 44*
CMS-010. 11 500pg/ kg/ day 10 1.140.74* 0.950. 54
CMB-010. 11 25097 kg/ day 10 0.640.31 * 0. 630. 40*

LD 0 AL e 0),

aWe Kok J

CRRVIIDS 13 SBouulkititty 100 Bok30748: o 01pI3e019%
1\@/_&@1 14 b 0) % 0. 500 T

c gfg 14 2505% %dﬂay lg OO?%QO% gggi(ﬁQ*

cmmqom 15 5080/ Eo 068&9036*@0 630103&:013*@
r‘l\/r: n1n 1!: '):nn/ lkal.dawv [~8) QR* {'\ /|1n

16

O

Ty

19560.89% 0. 920]

i ;@@:}:0 63

CMNNB1B08. 16 5pURpaes/dy
N %8 17 5%

S‘ﬁiﬁ%%}éﬁ?o

50245 o. 55

S

0830048* 0. 400
590 _48* 0 580

02410.84
AD*

. D46+:638+9. 270.

D39+0.44%

Ak

IaXoVaWwaXeXk
U H‘UU

1486048 o 460

D9g+0.54

0.6220346" 0. 54
000G, 78* 0. 880, 1

0: 6%310.’210*

40.78+0.423* ~ 0.4038i@13*
0-510-29% 0440 _22*

RS- 008550-28% 0. 73008++0.59
CRE 2 SR S 0 ey
CHB080108017  PEMGERT0OT (104 834006610, Zipaosany) doy
CNIS$1B-180+ o Beonedeg/day (10 (0.68:036* .63+0.35%
CMS-010.15 D50ug/kg/day 0 0.45+0.35*@ 0.41+0.37
CMS-010.16 500pg/kg/day [10  [0.99:+0.42% 0.92+0.36
CMS-010.16 250ugkg/day 9 0.63+0.47% 0.6120.44%
CMS-010.17 500pg/kg/day |10 [0.91:0.46% 0.55+0.34%
CMS-010.17 RSOpg/kg/day 9 [0.65+0.41% 0.400.24*
CMS-010.18 500ug/kg/day 9 |0.59+0.48% 0.58:0.42*
CMS-010.18 050pg/kg/day |9 [0.44+0.31%@ 0.27+0.20+@
CMS-010.19 500ug/kg/day |9 0.68+0.68%* 0.40:£0.42*
CMS-010.19 250pg/kg/day |10 10.4140.45%@ 0.46+0.58*
CMS-010.20 500ug/kg/day |10 [0.59:£0.46* 0.5440.51%
CMS-010.20 050ug/kg/day |9 |1.00+£0.76* 0.88+0.77
CMS-010.21 500pg/kg/day 110  |0.44+0.22+@ 0.4420.21%
CMS-010.21 250pg/kg/day [10  0.51+0.29% 0.44::0.22%
CMS-010.22 500pgkg/day 10 [0.85£0.73% 0.7320.87
CMS-010.22 250ug/kg/day (10 [0.28+0.12*@ 0.24:£0.08*+@
CMS-010.23 D50ug/kg/day |9 10.27+£0.18¢ 0.21+0.15+@
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CMB- 010. 25 5009/ kg/ day 10 0.520.38* 0. 260. 21*
CMS- 010. 25 509/ kg/ day 9 0. 650. 53* 0. 480.37* CMVs- 01

WO 2®3/1686y/ 1kg/ day 9 1.050.86* 0.510.33* CVB- BADEPH05/004419
50Rg/ kg/ day 10 0.780.68* 0.580.58* CMS-010. 29
500g/ kg/ day 10 0.550.41 * 0.40-10.11 * CMS- 010. 29
250g/ kg/ day 10 1.240.72* 1.020.66 CMS-010.31
500g/ kg/ day 10 0. 780.89* 0.430.50* CMS-010: 31

P W ot =0\ 0Dk oo W, o S W |

CN&%HE? ?%’gf Séy%g&g@é@; UI%QW %N ZM&*’- o (M%gg&#u 32

CMXL01 694 day 1@56& 294 18- 4@@1:4(%9* Lyclopmgapgdn . de
10ng/ kg/ day {1 0.80* 0../60.66* Saline 0.5m /day

CM010.850. 52 S_O(m@kgﬁﬁty 10Co®:ﬁ21£@33|8"to nor reR6-sm2 14fe

o AL f‘nnmr\r fa¥a

VG55 o 4 oNEEGn G DESLaoY v diBsenTs T
T N D R s TS LA

CMAB1020. 14, Dglkhlials, 1CVES. 7840646, CV5-03940L38*
CM5-010.-18, ICMS-010,19. | CV8-010_ 20, CMS-010_21

01\@\791@2@ 22, SW@i@yzslocN@S@#@fuz’h, OVG- 040051 *

LA AL D,

Vﬁw?‘?abl e %‘5@9@‘1 }Q"Vf%gﬁ%o?%* SSB;re@fﬂf% o
CMiRued aprent (oo thﬂ wrat@sei@a@ﬂed S180p gaLE s
W

cells in viva, stafistlical significdnce cormar ed

CM$-Oh0Bhe noZﬁﬁMg/l‘%dayneleo OQ@#O@S?’B%p (P 2@5)20*

CM%@?QEE R0 P g (VA O R W £ E A
nvol Ve ij 4880 CO. @5/
V\D g%o%/ 105832 u\@C{F%a%ZOl}%/ %%1%;9 5.1.2 C%%%%}f and
Cydbphwsphaagknﬂ(kn@kg/dayst h%l@O £.0%60lBO#N Phos JiA6:0.66*
e eti-ors—tH-ar n F-Aya PR Chi-na—
Sal i ne: OTSLP(EmJIH él‘mace&?i L8752t d. | PR2GH-2%. BCG

*; Cottfphred tnordthd' shiiddgroup, P<0.05
e. Compared to Cyclophosphamide group, P<0.05

5

-

)—A

44 _ Conclusion .
CMS-010.103, CMS-010.02, CMS-010.03, CMS-010.04, CMS-010.05, CMS-010.07,
'CMS-010.08, CMS-010.09, CMS-010.11, CMS-010.13, CMS-010.14, CMS-010.15, CMS-
010.16, CMS-010.17, CMS-010.18, CMS-010.19, CMS-010.20, CMS-010.21, CMS-010.22,
CMS-010.23, CMS-010.24, CMS-010.25, CMS-010.27, CMS-010.29, CMS-010.31, and
CMS-010.32, at suitable dosages, were found to suppress the development of KM mice-

transplanted S;go sarcoma cells in vivo, with statistical significance compared with the

normal saline control group (P<0.05).

EXAMPLE 5
The effect of peptides on Masugi nephritis in rabbits

5.1 Materials
5.1.1 Peptides
All amino acids involved were of L form: CS Bio Co., USA.
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Institute of Biological Products, PR China. Lanolin:
Tianjin sixth chem cal product factory, PR China.
wae@aitasspar af fin: Tianjin, sixth chem cal prodRCI/EP2005/004419

factory, PR China. Diagnostic Reagent for serum BUN

BECKMANA43350, USA. Di agnostic Reagent for serum

Creatini ne: BECKVAN 443340, USA. 5.1.3 Animals One

mal e sheep (8 nonths ol d): Departnent of Laboratory

j Ti anj i n. di,cal University, PR China. Rabbits

5125 (? tg Bei jing Fuhao Breed Farm PR

ChDBlQametﬁasZ)nMSoﬁﬁﬁﬁ Ph8sphie Ihjedtidn: Pri Zd_fﬂy%l ; ' AGhinSPIR@RAl Lid., PR

anti-rabbit renal cortex ant | serum

Chingy o Saling: | @FSHKA Msrmaqeatiell CorLisk, BRt Chima. Aat:d,camangme Beijing
Instﬂﬁftpgf E o\f@gﬁcﬁrﬁéa&% R I ﬁtsno/‘s)&% eéh'%%ﬂceal p¥oduct factory,

ar vel n ravenous 1 njectio

PR d:mna at@qmctqdayafﬁm Thinfia sidi bhdiejealr prodadt fAeBLIPR) Chitfa. Diagnostic
system c . he ar| n| zatlon The rabbit abdonen was

Rea&?ﬁte fer sssEpt BUA:| PEAAMANS43 8 a1 Ut er Dingnastis Repgant for serum
4z arteries were catheterized and
Creaﬂﬁﬁt@rigfég vel ns&s%eggﬂrjeé The ki dneys were douched
513\MAh1deS| ne unti l the renal ti ssue turned grey. The
neys were t ted The repal cortex was
@ ¢ %@Pf@ MDepatineny of habaraiory isumelofiapniin Medical
Umv%?Alt'ynﬁR crangd Rmsf(fm& ate 2- 2060): B rﬁgﬁﬂ&%@%&” PR China.
sheep ant iserum7/.5 the ren cortex
&hﬂﬁMﬁ_e_\/\as m xed with 2 5 m of Freund s conplete

%raffl ninaratio of
e P AR ﬁé’——%@——r@onpl ete

52leITPte%h{a'n@ﬁbtf@albblttrB@al%Bﬁé;gﬁﬁ;géﬁs injected into a sheep
at five different dorsal Tocations, I per |ocation,

onéeheal‘ényratbhﬁ wee lasesthetized with Aimldtg LAYesratiamadey efiricular vein
intra{féﬁo 1n e 10n \él\sl;écﬁr%ttaquno hlenﬁigc ec{ %lng L fﬁd&ﬁg t5 Ig systemic

réna oBgent

hepaﬁﬁizaﬁen afl‘ﬁe Irﬂi’lﬁ’ﬁmlﬁﬁwnaﬁds)bpeﬁdz@%e@ﬁcalm ghdSth @&l 'aﬂéﬁes and veins
on the sheep, 1m per |ocation, once every two

weretergossde chheisnal arignss Werecitfietarized and stmreb@dvlrtsﬁmre@va‘ghe kidneys
d b
weregggtlaéshgaaﬁmﬁysagﬁe fil m@‘"ﬁ.‘éﬁﬁ Btsg‘eggmdh g, 01 'Thweﬁiﬁhxys were then

ter reac
extirpatedi s®hel mnalhsortetxotvhse.tsd)letédfandn otnb gerd2edoini 0d5 adslluﬁrey of itheold saline,

tisegymwas mxed with an equal vol unme of
andt?‘ﬁ T]IO a‘faéd”aglcgod cells and placed at 4C for 12 hours

5.2.1fPPr§pEﬁtibﬁ@¥l@ée}g%ﬁ%h'rabbit red blood -38 WO
004419 cell antibody. Then the

. anfdset erﬂngn@icﬂql’@ﬁth@dlolg@l&t@ was infined it . & mal qﬂEst@lm;ﬂ s complete
adJu\?arrlxtt ig%?%l}ﬂ aﬁtidgﬁlagt ngéa% n% 1%”%&/1 ! gt eg‘?mf %CG Vaccme) After

complete emulsification, the antigen was injected into a sheep at five different dorsal

locations, 1ml per location, once every two weeks, for a total of three rounds of injections.
Starting with the fourth immunization, 5g renal cortex was homogenized with one volume of
saline and intramuscularly injected into 5 locations on the sheep, 1ml per location, once
every two weeks. The sheep anti-rabbit renal cortex antibody titer was monitored by double
immunodiffusion on a bi-weekly basis. When the titer reached 1:32, the sheep antiserum was
collected from the carotid artery. The sheep antiserum was mixed with an equal volume of

rabbit red blood cells and placed at 4°C for 12 hours for the removal of anti-rabbit red blood
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5.2.2 Gouping of animals, test substance
adm ni stration, and Masugi nephritis nodel
wesioahbisshnment Twenty-two heal t hy rabbits wer ePCT/EP2005/004419
random zed into 5 groups: peptide (107.3gg/kg/day and
58. 5pg/ kg/ day, 4 rabbits per group), dexanethasone
(0.1 nmy/ kg/ day, 4 rabbits), saline treatnent (inl/day,
7 rabbits), and normal healthy (3 rabbits). Before the

ot SR80 Bl BEREEASE SR et t s

inacfvt edfipleiRht andiprbRdies. TRE BntlsekRwhad ktofRCN Datli t. [
t here vvas no abnor rral ity in these rreasur errents the
2.3/ SEouping i 3 bekb | subgtance i fl pepladtis model
estalgl?s@&.ehg' by i nt ravenous i nj ect| on of sheep antl -rabblt .
—renal cortex antiserumvia the auricular vein, 0.5ni

peMwenfyerid Behithy Agbbils Ry @€ tindBmeAed lidtto3) stRs1dd A73 d
tot al of 4 injections per rabbit. The %ﬂ(ﬂ]?mlﬁﬁ ? ne/kg/day

and 58 Sneke/day, ﬁaﬂ@b‘?lts BeToREURIa dexanpathasene (P tlmgé@/dﬂer 41 mbbzts) saline

e R ATEP i) S LR AR 7, 80 Dot ot

disetseestadayn tifetrabbitsh endamjrantito of SdruiBUNBEdatifineAndOReR: protein over
ection, for 30 consecutive days.

24 i Vgeafgnt?éfﬁaﬁ 4°E' g%bﬂfe Jf e eLR9 AbRormalityzingthese measurements, the
Mas%iaﬁgphﬁhﬁ aldd@Dwal eMhbiRed Ipﬁgieﬂrﬁéﬂﬂ Sa éplnltrﬁ%n%QE injection of

fromeach rabbit over a peri o per
sheegnahti-tabbit pemdl e¢artex omitimeimd gtacthei aeibuby wtdim 0.5ml per injection, one

. . | ljcyli id h 5.2.3.2 Pat, |
inje P e i ookl B S ah b Hioi het ¥ ea%o%%au@qa&sg (control)
rabbﬁrgrblﬁiﬁwﬁé RREREE RithlsaBRERRhEMhe fARRLY ThERRhous

g]p anti body from Masugi nephritis rabbits, on
test gpbstancehaia sha awdenlars ues twasc startediminnthst dagt afex thehmjectlon of the

L RS R I

5.2.3 nifhsapeutier Eieembhitosigal ned for the presence of sheep
IG The fl uor escence- positive area of each

urnbcl]rdtlon of the

5.2.3,1 Qma akion of Araiein  Thj rty gloneruli per rabbit
‘é\‘leg%epfzﬁ?%géd}ggtegg?%rﬁ l@g%}f’%i%higg)g gg ?’4& \(1? p%{ﬁgg oREL per week and the

protﬁnabntenﬁ detdrnsnagl by the avifesaliadicdeidenhsthoéd by the t-test
. -39 WD 2005/105832
.3 Results Table 13. Effect of

IOeIbe aesearauaﬁq)tf%@ Bftbds ef HQb B! -
Dosage G oup N v QIEEP %@hie g@%ellg%%ﬁ tabbit renal .
cortqmn&G gntibody from Masugi nephntls rabblts on the day after the last test substance
administration, the rabbits were sacrificed by suffocation and the right kidney was extirpated,

freeze-edged and then immunofluorescently stained for the presence of sheep IgG. The
fluorescence-positive area of each glomerulus was counted. Thirty glomeruli per rabbit were
examined and the average positive area per glomerulus was calculated.

5.2.3.3 Statistics

Statistical significance was determined by the t-test of the SPSS software.
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/ day CMB-010.26 107.3g/ kg 4 9.844.29 187184 114145

2624* 2832* CMS-010.26 58.59/kg 4 9.534.64 7762
waeiaess2n12* 3616* Dexanet hasone 0. 1ng/ kg 4 BCHBB20485004419

2912 13,66.3* 13.73.1* 2519 Saline treatnent 0.5mL 7

11.723.18 12291 160138 14533 15771 Normal healthy - 3

23.4318.42 7.72.0* - 6.94.5* 247* *:. Conpared to

saline treatnment group, P<0.05 Table 14. Effect of

53 per%tl ﬂte on the clearance of sheep anti-rabbit renal
IgG anti body fromthe Masugi nephritis rabbits
TablBq3: awecﬁﬂpegu&b Eﬂ?tdtélmn@dmw%gﬁépmng Iramﬁt@ inlgﬁﬂ) / day

CMB-01 7..34a4
58. 590/ |Kgps#e6. 3 44 % xamnet ) /kg 1.0
Cro%sal i ne |tagat rrent]N P@ Q‘%Skﬂlo cn)%F [E%eal t&} k§ Weck 4
X . Conpared-t-g-sall 4~ne~—t-r—eau R_< ( :
CMS-H016| us)i 19AKels- |00, | 28R4 £ o bl 4B1E t d 26%?é‘reas¢28i32*
| cMs-bTvesSevieRishykdT! Or Alogaibal a dl‘)ﬂm@fo 156+128 he [Cheak ance 3ex16+
- 0of sheep anti-rabbiit renal corte iLhody_in Masugi -
Dexamethasons ¢ i &1medBhi 1 il 1-KFYS, Mz?ﬂﬂzst af Pdepehl | 13T | 25%19
Sahne&ﬂegmbﬁtl aesage cqmpar ednﬁmnm thez:&ai | nle16t>£1e&t Mg NY5+33 157+71
a..offoctiof
¥ uup, rc—c1rrct
N°““%épa¥tf’ syon I—Ievr?anr\é%gglﬂ‘rw '% i7 %%osfk in vivo @. éigi4'5* 24T

*: Chiaperet 3 Salle trehtnigpigiade, Akd.0m no acids used were of L
form CS Bio Co., USA. = -40 WD 2005/ 105832

PCT/ EP2005/ 004419 6.1.2 Control s and ot her reagents

TSP S0 RSO P B Rl 00 iy

froanlaﬂ\mngphﬂhs&hbitht d., PR China. BCG vacci ne:

Bei jp-Rg
: Dosage
Group N | Positive area count / glomerulus
/day
CMS-010.26 1073pglkg | 5 | 5.6£1.2%*
CMS-010.26 58.5puglkg 14 | 6.3£1.4%*
Dexamethasone | 0.lmgkg |4 | 7.5%£1.0
Saline treatment | 0.5ml 7 18.7£0.9
Normal healthy - 3 |-

**: Compared to saline treatment group, P <0.01

5.4 Conclusion

CMS-010.26 was found to be able to decrease the severity of proteinuria and promote
the clearance of sheep anti-rabbit renal cortex antibody in Masugi nephritis rabbits in vivo,

with statistical significance compared with the saline treatment control group, P < 0.05.

EXAMPLE 6
The effect of peptides on Heymann nephritis rats in vivo
6.1 Matetials |
6.1.1 Peptide
All amino acids used were of L form: CS Bio Co., USA.
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Institute of Biological Products. Lanolin: Tianjin
sixth factory of chem cal product, PR China.. Liquid
w@anoafibisez Ti anjin sixth factory of chem cal prPOTER1005/004419

PR China. Diagnostic reagent for serum BUN: BECKMAN
443350, USA. Di agnostic reagent for serum creatinine:
BECKMAN 4. 43340, USA. 6.1.3 Aninals Wstar rats (SPF,
6- 8weeks ol d, weight 150-200g): Beijing Vital River

6.1.4-2 Or tgr 0/—}{1i néal (f‘o Ltd., PR -China. 6.2 Mthods

= < —n tion of rat renal honopgenate
He ek hineltiasorRr S ddaim PREGIBRSIIRAEN:OPRARA 18880 AERL Nenal Ltd., PR

.The portal vein and inferior: vena cava were exposed.
Chinphe e:aPTEIKA iBwrmanehdcadr Co.eHidyn B8Rt Bhinanf 8G@rvaccine: Beijing

. . . The .ki dney.s wer,e .douched by .
tastifif o S ERENGE, Ptk ST AT SOy Hdnion ayeduct, PR
Chinker BigRid bhmeie diaith §ike 608 o€ RhbMical RIGAELECPR ChMa. Diagnostic
renal cortex was then honogeni zed on ice and stored

reagergofor genp BN BEEEMAN 443350r dASh. cdPingsostint teggemt for serum
Lanal ' ' liquid paraffinina 1:2 v/v
Crea'?%?lgb]?ﬁﬁgm%ﬂt%g%@%t h shaki ng, and then

6.1.autAagaied. Sufficient BCG vacci ne was added to the
lanolin/paraffin_mxture to _produce a vaccine.

coYPsHE rais | (SRF of-Suggisnpldy wepdht hSRr200e) Beitingnyiital River Laboratory
- adh Hya JThe: renal cortex honpbgenate, Freund's
Am%%ﬂn%?{'éﬁed"gé{hg&gﬁt, and saline were mixed in a 1:1:2
6.2 r atMehodsH'flort aring until ‘conpletely enul sified.
6.2.3 G ouping of animals and nodel establishnment 20
e & eRaatignof 29t renal Bomagenate nqonj zed into two groups:
PeptdafiRy (WORD A IhHMInPREe RRELD §sdptifaly / inferi
Two 31 %f~ anti gen vverré inter%%erclpt%éﬁga H;e?%? é%?aeld‘%tﬁ%z’nd lnfe-nor
vensegava matg exposcé el porttaloveie ekas citbetedzdadotml thd itferior vena cava

r f. i njecti.on. st subst e adm.ni stratjon b .
sovefett  Hiss PitpeRer® Aff e B3 sefpe nelRe el i) B Phe idneys
werd 8irbited dnd tHELBHA bHSDisoRRLE TR refdYcorte Wab tdAGoBbeRized on ice

the experinment. -41 WO 2005/ 105832 PCT/ EP2005/ 004419
and gfoped4 284G, cacy nonitoring 6.2.4.1 Quantification of

F RS, RSk Sle Rt AR Lo d St of uriner protein began
6'2'221[ !Pl?‘fioém °?%e°£?aﬁfce»< gélftéﬁ{u%r%ﬁg‘g—gst ablishment. A urine

safphelimamscmidedcwithl fquiinpeattin iata Qver/AAraib, Rded to 70°C with

erio nce every_ two d the urine
alé)ng, an f%en autoc avgd. Suff?cr%ent BCG vaccine was added to the lanolin/paraffin

o

sh
mixture to produce a vaccine concentration of 3mg/ml to form Freund’s complete adjuvant.
The renal cortex homogenate, Freund’s complete adjuvant, and saline were mixed in a 1:1:2
ratio with mortaring until completely emulsified.

6.2.3 Grouping of animals and model establishment

20 healthy Wistar rats were randomized into two groups: peptide (200pg/kg/day) and
saline treatment (2ml/day). Two ml of antigen were intraperitoneally injected to each rat,
once every two weeks, for a total of 5 rounds of injection. Test substance administration by
intraperitoneal injection was started on the day after the third immunization, once per day

until the end of the experiment.

-41-



protein content quantified by the sulfosalicylic acid

met hod. 6.2.5 Statistics Sanpl e val ues were conpared
wWh005A0831 usi ng SPSS software. 6.3 Results Tedl/gPH65/004419

Ef fect of peptide admi nistration on 24 hr. urine

protein concentration (ng/dl) of rats wth Heymann

nephritis Goup N Wek 3 Wek 5 Wek 7 Wek 9

CVB- 010.26 10 6.22.3 3.11.4 3.91.6* 3.82.2* Saline

624trﬁ ment 1(% 4.11.3 3.10.8 10.92.8 12.61.2 .*:

-——@n%r%wgne group, P<0.05 6.4 Concl usion At

6,2,4$y0tlaﬁifﬁaﬂ@§agmneqv&e@110 26 was found to decrease the
severity of proteinuria in Heymann nephritis rats in

-vi QBantifjeations phuriner prateins beganfat é@mﬂm%wn@eoﬁmdd gstablishment. A

unnesé%y erew% gﬁ&:@ﬁeﬁt r%;?gcﬁp ( gve% lzja]%l) %oug%f ?{ﬁ%sé??ghmo and the urine

protduet:dsme}mqa@auﬁa‘d Bhae FEcakigicakid ¥Med ment. People's
Heal t h Publ i shi ng House. 2002, 1: 1426- 1428 2.

6.2.5p SgHstigses of Pre-clinical Research of New Drugs,
Pe 35 3. Shuyun
s i s R S AR A R
Qhﬂbmmsologlcal experinment. People's Health
Publ i shi ng House. )02, 1: 1429 4 Ji nsheng He, Ruiz
Tab1E|15 ﬁs Pt penttle aﬁ%@ o TRt ﬁow@ﬁmpno@ng/dl) of

ts WRE He) ?M\g(n Htl activi ty Ch| na | munol ogy Jour nal .
s 1996, 71 %56 358 5. Princi ples of Pre-clinical

Reeapr ch of New Drugsk 3PeopWeelss Repwiddkey of  Chi neek 9
1993 ... 7:.128-129. -42 WD 2005/.105832. PCT/ EP2005/.004419

@M‘%%Qp?@ Zhah®, $@&2-de SB.1HNAr mddHddical 3.8+2.2%
see¢gnd ion opl [th
fE LERgen S0E0™ 4 8ELS' 132 0" BN PO
*. C(Bhggﬂed@@g;ﬂ]ﬁb Mat@ggiol ogy of phar macol ogi cal
experi ment i e's Heal th Publishing House.
éizoﬁgr;gimg 8. Pr| nci pl es of Pre-clinical Research of
New; Quit@%e ads SQ@ |(ﬁ\/1§ ﬁ%%b\!véscfo%d @decarease the severity of proteinuria in

Heymann nephritis rats in vivo, with statistical significance compared to the saline treatment
group (P<0.05).
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PP B Fo 2hene bt Sy THETSRcloer) S g editon).

* People’ %ﬂﬂﬁPﬂb]ﬁhﬂgq@édsée@%hiwm genetical Iy engineered
Lactobaci |l us bacterial species The following is

pr bviStepums XoneRaligmpBiny ¥t hGliert. o Methodadogypept |1ﬂmsnacologlca1

expelinght pBeplp ATk Dt BRte BOEERE 05° fromine

gr QUPrieipdsSof Peb-&inidal REERALLS opNeQ\@r@éso People’s Repubho of China.
( VAPEEHPTLLTEAPLNPK) (wherein said fragments do

1993¢1ip7i198 the sequence of CMB- 010) and functional
degi vatiy t nthe b em,cal S .
ar CMCHERO OB e RSRGLET NG plest AREE B RETRAE of china

1993ye<960r USI ng standard techni ques of genetic
g(aneerlngfamllar to those skilled in the art. The

Shayen wact Brlizn| Biane dX&bnthehs Methodloss uef vgharmacological
| [tiple
expel R P IR AT LM AERARIS N 122 BB P Ces .
a Shéginciptessor Pm-élimcmi IRestaath off News Daids, P@spla’s Republic of China.
S .Igct abl e marker gene that confers resistance to an
1993&129 biotic (to aid'in cloning procedures) and may :
Cofpr t kar n t S [ dyet
T oragu?, 5 ROGUENBED, [RIFTERSL MhDEUBEP UE diifnacologicl
expepaphi. FeosleGlksnttbP ublishieg Hopée 26@2 $18R7a vector is
provided by U S. Patent No. 5,592,908, to Pavla,
which is incorporated herein by reference inits
entirety. Briefly, thispratngptgdi scusses several
knovvn pr ormt ers that functl on in Lact obaC| I I us

q 201 ial speci
vvh ch
%B‘@‘Wﬁ@%ﬁ%@%ﬁ e sEENe, Bipiigl 7 ﬁeﬁkeédp%r’i’ldss of tis
mven[tuml ®©i £ hasti mmmbdn@)oae pepDNA s@ﬁuéﬂ%@ mit%le&les a peptlde selected
vention t 0. exp ss t he de in_Lact obaci |
fromy g BEID CABPiRg b R BgeHs of @h}fﬁ -ObR Y ABEE HRIa A BAPTNP) (wherein

said H@theﬁjt@ ¥o %9%?%6”&3 Uqubficd G é{?[ l¥d lPﬁer& Bﬁﬁ%hgatlves thereof

antno acl are active in acl | act
is syndwsizebbdy ¢henlicd. metatseal N, DNE%quﬁE(ﬂSe icinserded v ean expression

s_int etvveen the pronpter. a t he nucl ej, )
vectdr ySPEL ST 4o DA BR O LB TEe R SuRtiar o ot Shlled in the art
The &xtBssidiebect i@ elbetli&otitadfsl #lconstitutive 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
U.S. Patent No. 5,592,908, to Pavla, which is-incorporated herein 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

43



encodi ng the signal peptide is in frame with the
nucl ei ¢ acid encodi ng the peptide of the present
WO poosnoisen. I n addition to the codi ng sequencePCI/EPID@5/004419
pepti de, the DNA sequence synthesized may conprise
sequences to aid in the ligation and cloning of said
DNA i nto the expression vector. For exanple,
restriction enzyne recognition sites that correspond
' ] , i . .
operiily BARSY LY R R en ey £ piRb R S he ion B o gyoress the
peptitlheins Laanbacily. ehdmabdic tdved saceding e swnak paptiddhesuch as peptides
sequen praper qQrientation with

compiE Yot B35 oty NG REBICAa Gcidh BaLg Hot Pdcerabacillus lacts

descAb& #i 9LS PREnVIND S S TEoMRChEE WhdVe, {selﬁfe?]ﬂo%&.il B&tweBh ?ﬁ@"ﬁ[%moter and
L d

then purified. Ligation reactions wth the vector a
the nucteic gyidt dnesding dhpeptitecof thel freseet] itygntioramedhothatticomucleic acid

i,nto,a suitable strain of Il .. The .transf.or ned ,
encofie: e sieha} BePtiegs di %ﬁﬁnwgﬁ*a GFiElei g PReding The peptide of the
presét idRhQbAC tO Which the vector confers resistance. A

col OM transformed bacteria is selected for growth

culn reledhptading sequerqsanfahs peptide.cbe DN A sequehee synthesized may -

resence of, the. synt.hesize in:th rec ’ .
com i R0 o0 P R S oting B A PR (i g expression veator.
For th@fple adseddiofBshziieOredo@atbelsitad tHH@ Jorre§ddndofo 8nes found in the
Lact obaci |l us species, such as L. aci dophil us.

multiple Aloning ity of Bieveciar sansls weowgratest infy theisynthesizsd PNA at the 5° and
A i ST
5 e S e g Y AR S35 o B on witin

vect@erBaih thegectorvudtire Bydithasized INAredipgstgé with the particular restriction
el ectrophoresis_of peptides present in the gromh .

enzysdi thepdrurdiche r Ligatit Era oG i fhe S otAr eR 67 SPHiized DNA are

follo%ldocgytr%sfﬁﬁﬁﬁ h 'ilﬂo'asmgﬂﬁ SR Of Uﬁetﬁ?li.t 9P t&R8%0fmed bacteria are
l'argeé-scal e cultures of the genetically engi neere

platedannt media . costaiming the antibiotib éo whizhdhé gedtérycoalys resstande. A colony of

acteri a, expressing.the desired peptide i.s gro u ]

transiimest bacteriatts SISHEP farcstov H sl fres wid-glisinif qragngPrppglures; the

preséce T M ANMiHesinad DNVaR tha cofré@oheAtaRbn RidafinAéEa of the

. host organismin which the bacteria are able to

r ephiscapeessiph veeter isden ransfaymed dntioal bagigrialirast celhef a pactobacillus
r.eat irn_a,var.j et
specldst Rifils 1B dA S, eBlsroled chfs BeQEUEE) BuPRATTE e setectable
marken dbutdewltiiaghe Vedtat dequiere aat s setRdtioads tiod pgptids edayi Boverified by
the bacteria, in addition to combinj n% the_ bacteria
perfQgiing @i estean bigjeppriorming geladlecttaphipiesis O pepiidrs mresent in the growth

medﬁni’ g? 'é@ﬁ:? Btanddd ;téixﬁﬁs%L:@yAaiQﬁﬁ?&neﬂ %ioﬁ&%&‘ba@f& aid a%%sen and used

e use of these agents to prepare supplenen
to prepdraNBr2O6&Gild 0bBa2as RPEThERRDOIall4dbndessdnweddierienovn dquiiure of the

he art., For exanple, the bacteri.a can .he.used to make
genc G FRiinPk SoiPOR GEPieoORE S riRJBRLY 45 BROF Rt at loast

portfeRNAHEBE {sOMimiidted Rﬂihetéﬂ%léﬁﬁﬁﬁ%m AL IR h&her area of the
pepti de col oni zes the gut of the host organism A

. host pugarésm of wilichftles easteriveartoblls t6 ogplichtec &f ¢rsired,ithgbacterial cultures can
ins of

be tr?gtgglé{t h]gziaglgté/?ﬁ‘fnﬁwagg t?/ l(y_))gcglﬁlifg a%ﬁ{@ﬁg‘g&t for ier?tei‘icn tcgnsumption 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
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cheese and butter are disclosed in U S Patent No.
6, 036,952, to Ch, which is incorporated herein by

WO edosnessse in its entirety. Upon consum ng thePOBEPENF/604419
t hrough one of any nunber of routes, the engineered
organi snms can col oni ze the gut and allow the
presentation and/or absorption of the peptides of
this invention via the nmucosal |ayer of the gut.

| i e e hr o ticall ;
s wol Bk, B iy e B Mol SR BT ) iy ftred ik
prodpéte \or detkr &ﬁocﬁﬂﬁfm hexeirbafumpihNaEtht tBaid®k io¥ism expressing the
peptides of this Jinvention to a host as descri bed

peptal@ovéomﬁ\eaaltb@ sab pd e h%htormesAanp@b@n @& &pwet aepthods for
oo e R BRI 18 ClcAITE5a M g, et

chees® i bakert dte dieipsed 6:1&3 8. Ednt N6, 03600 SRy ae OhpBalich is 1ncorporated

derivatives thereof 1is syntheS|zed by chem cal neans

herel oy fererenqoN itsciiesive Upen icprping thehastesia thsoyel e8¢ phany number
I

of rff B st Bl aghiSihs Qhn OPREL 1€ 0 ARFRAG tnFblssontation and/or
* absovgtinarf thepaptidesofthiginvegion aisthatidcesal éoteoof thewoh as
pTZ18R (Pharmaci a, Piscataway, NJ), capable of being
propagated in both E. Coli and B. Subtilis and
containing an antibioti Emﬁgggnce gene for

selectlng colonles of trans or me bacterla ThIS

e subtilis

" such t d ved, the.
S g b § ”@%?Yl??% a%ﬁn B! St et mse%‘%a FERides of this
inveRAGOE Athod: & d8RtibSERBIWE RAADNKEsdqlerBe thiildticblidsSa b@;ﬁ{de selected
directs efficient export of expressed heterol ogo

ﬁonpth@tmmcqm@tmg loé fisgaests |0£|Cl\é$.=10|10 (VAﬂPE&aHHLIeT IsNBK) (wherein
it S EAR e e ChABHEP B oo Bt o ol B e

is syitiesized tyy cledngicsingeansnadd thi€MINA Q;EbfuenBéh@ﬁxhs)érte@Snto an expression
detai l ed . above, the DNA encodi ng peptide of this

Vecto ignierHaws| 9 Bty epaBsTgs all t@ﬁhm@sqsmeétg kpown in the art. The
expr@{?; ¥ &Ee@é&j/cgfnﬁﬁts&er SRHAHE NGefor! & ﬁ‘c l ' tI‘%tlgR (Pharmacia,
oning o

ough techni ques
Piscthwosg, Mi)t ba;mbld of baing hewpagdied i bath A r@dusémirjmfubahs iand oontaining
atin

an st gesis iR e For SH1<Cang Elonin pf BrnaoRel tias Tigsector can

contbz@ d é@ﬁﬁﬁlﬁwﬁﬂommelt Qctﬁe i® BOYBrilS, R b hINShOF B ®dIH Gn the Sac
sel ect ed ?/ Virtue of reS|stance to an antibiotic in
rﬂg

B getnﬁ@f Bplsabﬁz awqm as a-nmslev@ez@(qgmmqumg a SIgnal peptlde active in B.

Subt%l t&,%:fp rec g aGie aelxp E%& axpﬁg chggl'igro %g%llts Prq gmf ir O&erial cell.

An &Rkl eﬂ swﬂ AGettor mwm@us&dvmlu Sk ramit Ne. 6268869\ thIFahnestock, the
skill in the art, such _as_radiol abeling of peptl des

disclogyre-aft whighib dicaprireicd dewsin bprctaranes I1SDS.PELy.aRalefly; as detailed
abot’ 1 ﬂi\ﬁ&:} g {1% nlge tfde %lfltflfé r1ﬁv8‘ft1oge@ﬁf }38 %g%t}’lemzed \{vﬂh restriction
a ea a portion

ehgl neere SRS grown up an
enzyinlsr @@k 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.
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Is admnistered to the alinentary canal, vagi na,
trachea or other area of the host organismin which
WO b@shessseria are able to replicate. EXAVPLE 9POPEP2005/§04419
of peptides through genetically engi neered
Sacchar oi nyi ces yeast species. The following is
-provided as another exenplary nethod to deliver
peptides of this invention to a host as descri bed
abpyside SR REAHE BEPH %iﬁﬁ;g&.; he, 1 ome s
ar o%}%l gﬁ?wsn stt?b(r:‘?ghllo?h‘E ‘f?%g&nfgﬁ?% 019!iﬂ " %ﬁ SobdR " Subrils is
verif{ed AR -HRThhi P BIPKho ¢ e thekse wathi <kill fin dgnat)tsscldas ratiolabeling of
conpri se the seguence  of - O nd functional .
Peptiges {9 gpiogadiogrphi detection #g%ﬁ’%é%@% SR W siterpblgiting.
and dinge SNRRROUENGRinkSrell BEGELSH 4B S54 Pk
vect or v% echni'qu saofe genetic éerngvli‘lr@gﬁa)r%g?&gﬁﬁ&mnther%f
is adieoistergiuesthb elingntemovwmal, wagihg teachea dhethexee 9§ therhost organism in
. tor sel ect conprises a stably maintai ned yeast
Wm%ﬁﬁ?ﬁ?"ﬁ“&?f?é‘ﬁ%%ﬁ%’é@?or, conprising a constitutive
yeast .pronoter such as pADH , sites for replication of
the vector in both yeast and E. Coli, a gene or genes

“that confer prototrophy EXAMPRE®ot r ophi c yeast nutant
far.. selectio ur poses, ..a.qultiple on;ilng.site MCS
Stls engieered Saccharomyces V&q

pewhé d6llowae!ie ipfoaled adndiiibr Sexefn@l£ 9 M@h6d & UMiver peptides of this
avai |l able and well known in the art or can be readi

|
invoaemsto 8 dpecEssAEbet shotar & DBUh shaisase Aft arpepkdeselread from the

f .Syn ' jn in sai
o, o SRURNA BALAGHS L OMTH [PARERREACTERRIPI) perein said
fragi@ehts donior coairide tthe/ sequ@ite af CMBaD) afd Fhndiohilodwivativedhereof is

acterial colony and preparation of plasmd DNA from,
synthesiged v Phenieal meags %(EE%PM TAYFRSHP dNSCHPGIYO af Epression vector
. [ | o ¢ V | .
i Ul 7 ARSI R SERELOLATAE S EURAT' 96 cxrsion
vector shetal cranprizes acttatdy entntdpat geasoprotdihexptessibm vedtor, comprising a -

charomnyces cerevi si a | ected for, transfqrmatjon
consHE S eAtAmOmat: Sttt B ADERLy S6 10h APLGFTON piis: yostos in both yeast

and FENDION LR B 38MEsChhiNcdFGSprotRroPh§ o O, MixdtidBhic yERSH Autant for
plates. Transfornmed yeast col oniées are isolated by

selegfiont puiposehea yadtinle shonipeotieMED) and, ifidesined, sdquengenthat code for a

. pr.ovj.ded. th ector. Only those yve t hat ve . .

sienfl B8 VRN el e R s RAE o G hPK Bl in e e or

can BXipadt cogstinbRld 1gRizetpdaduedhnijues AfeiBb@tib® oflileWynthesized DNA
into colonies on _the mniml nedia, Verification of

into fhpryege ¥edotettramniomatione et fel, Hlatier pbisensfgraed FagColi onto
/ . : :

S Rrig A O ST RNt o & o) ot R Spitation pf plgomid DNA

front hae ggpvotht bultwdi ofnbacteriot fien sdidnddonly,t dehneqoeds tAnsformed into

ransfornmed colony o east i.s.chosen and_ used to .
SacqlEaTaies PryRIASAl PO PSR dheh oLt Hestate ransformation

or eﬁgﬁ@ﬁdg%ﬂ. YTRE Q{rﬁﬁe(ff%aéflgz?%y% RleFiRdi g sdi e AR Sformation is a

peptide 1s grown up an
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
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| east a portion thereof is admnistered to the
alimentary canal, vagi na, trachea or other area of
WO b@shasss2 or gani smin which the bacteria are abtBEEPIN05/004419
replicate. If desired, the yeast cultures can be
treated in a variety of ways to produce a suppl enent
for enteric consunption by the host. These treatnents
i nclude | yophilization or other methods of preserving
WestBaslot, perforsiist b reléropEOatis Hif PEphidke R8sn€id theMriofvth medium or
carrier agents, such as solutions, solvents,
othegistapslardsieonigedi a, del ay agents, enul sions and the
like. The use of t agent.s [ r I S
AR GaBy P RERL PR bRy PHERB R B e W Cptures. A

culturé @ﬂﬂrfngfeﬁBcﬁzaMﬁ @ffinadred YeRd ckptresshey (e asitedpeptide is0@Bwn up and at
products, such as fermented m |k products |i1ke yogurt :

leastgrppritest thereopip adainisicesls thavehitRentery condls vaging, [tiaglpaj oy other area of
¢ . . . i . Cor i

ey Al A o b SR LAGH IR Al g ntres can

be trédied @U4 vadiety e@stayd toapdidedyd 4 yuppidn&e fyreeriterigé@samption by the host.
peptides to_ the ost via the gut ‘Iﬁimefn EXAMPLE 10 L
Thespfreganeriy inshuds Lpenseliiznsiop ot othes msthedsAt Rreteating yeaghein addition to
. ' i S i . et . : .
Comfé@]\%gwleve °J§/e§18 el vgrgﬁfaérp S@?,dg&%gl?ﬂ ?‘ﬂ?‘%@h%ﬁ? ]%ltg’ndlf' A media,
delayp agdrts; ehmilsiesnpdtherike., The genof thedel agbyipéo prephecsapplements is well

within the body. In. this case, cel roliferative .
knowih i tgeit | 8 Aok SO GBE Ly BV RIE e IRER b creation of
food grOMdtd) Su @ RYBmERIShAk bRuels lﬁ(’é%@?x@ bd REEYP1ddbRiques known to

1
(VAPEEFIPTLLTEAPLNP[() (wherein sai'd fragnents “do not
those ckifled Se theert.s epuwiibelies lacigacdidMactenid! fubued intlese foodstuffs, the

tranﬁt%%?ﬁa%\g’ﬁegolég% Ogﬁ%qogtﬂa%ﬁ }gﬁ@h{&l}y tgg‘f 55;{%8 S%ré’s‘;maﬁ‘epﬁdes to the
host (VAREEEATeA EAPLNPK)  (wherein said fragnents do not
conprise the sequence of CWM5-010) and functi onal
derivatives thereof are |inked by coval ent bonds via
chem cal reactions knoWL@l@rt to | ow nol ecul ar
wei ght (LMWN |ysozyne, a commercially available
prot ei n noi et Watdedihg of apepiideatbespastiedirflocadiohy i n renal
tissue. Techni ques, for achieving conjugation of )
roil B fPIkasving 13 mAridgd 35 %@X%@%%ﬁ@att% gle%‘feaéfl?hvgf a peptide of
this ﬁ{veﬁticﬁ{ to Jp?rtl%ﬁﬁf %ﬂg%ent,l 8fbahl10c1 t}ég%)locaﬁ%ﬁ%iﬁﬁn the body. In
techniques“for conjugating protelns 0r peptides to
this case, andl prelifesatevealiswderds trhsted hy tdrgeting epeptide seloéted frwm the group

conssieof (e EBCH EHOUK) BOAETEHPTELIBAP L) (Vhgrsin said fagments
do nd€WbMphseMHeadqeiob M@MS{H@F’%&’ FuifctioRAleddrivali@Nhereof to tissues in

. purified away from chem cal reagents used in the
the | jladnayg mfocess diddvadnot ogFephyexaepltods fregepntas of CMS-010

' P dlor, gradient, centri t yan
VAR EIO0 oGeflD P ARG T B AR bR sequonce o
CMS-016) ahd dititidudl ddrivatieediheteof harahitkddoby Repdieitt bandealid chemical

yroliferative di sorder. For . i
reactions known in the art to low molecular weight (LMW) lysozyme, a commercially

available proteiﬂ moiety that concentrates specifically in renal tissue. Techniques for
achieving conjugation of molecules to LMW lysozyme are documented (Folgert et al., Br. J.
Pharmcology, 136:1107, 2002). General techniques for conjugating proteins or peptides to

one another are also taught in the literature of the field (Fischer et al, Bioconj. Chem.,
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its anti-proliferative activity, fragnments of CV5-010

( VAPEEHPTLLTEAPLNPK) (wherein said fragnents do not
wa@eowpnose2 t he sequence of CV5-010) and functi oPeld/EP2005/004419

derivatives thereof are preferentially targeted to

renal tissue by virtue of the |ink between them and

the LMW |ysozyne, which is selectively concentrated

in renal tissue by virtue of the affinity of the LMV

12'8?5’ 3%)3%5“31’.[&1' d E)’J'llz ee?'ltlgér(tits u%@e% ﬁé ?fél' 2 m Rul!hgl’? Ip%{i‘ég'%way from

chen@ball reRgetd Gs2d dhithe lmkfI%Cproeé%mf@ﬂ‘oﬁthogl‘@hyQﬁetho&mbmﬁ as cation
equi val ent amount_  of fragments of CMS-010

exchangpERHP Tandte AppeipR) C‘Efm’étgé‘ilw s&ngeruidiednthe eenivgsted peptide is
o7 ic r{ab ?eaﬁ Hﬁ Vi %Fﬁgedo(% %)? }oq)neﬁﬂxgt d Heﬁfé oﬁ@&!at%ve disorder. For
er 0 hens nvers

admithis
d | ves here ves

its aﬁt@@tﬂlﬁeﬁaﬁﬁe aimwyt fragrnaﬁpbf d¥3ouy (VABEEH@G‘IILQ‘EHWET@M&) (wherein
a certain |level of anti- prollferatlve

said frrgments do noEFMTRRRIC e perenes oR/EVE-G0 % %Pa@gitd@ﬂ‘f%%ves thereof
' I

e R AP LB N R P e

lysopand,i wisich s sdiectivehi concéntpepd indecnal tisdue hyr esmatof the affinity of the

OV e dotfe fell GhibS Brosina tdreot Be KRER Lo aueteipatial detivery
allox%‘ @rEr&ﬁ‘ér Jﬁtl%}eﬂ?ermv‘ﬁfetcf’ coﬁxEé&%@ t¥ihd oF ‘ﬁ' ﬂnbla!r RqtifBlent amount of

Al'ternatively, it can be expressed by an
fragmngus nek K AdS#i16r G%AQEEEH’ELHMM)E r(eihefeiro raagd dtagmme do not

ch organi s S t ai,l X | es ove,
comffipS it Tiad RErevREtS Rl Rkl M RaE e BRe 1§ Homsetves
InvekdRl ¥ iSRh irfice theOdrBd Rt Of 9@;ﬁmeqﬁhg feRaRbd RN&chicve aldeftaindevel of anti-
trlglycerlde ester conjugated noi ety, attached to the

prolifeptivelectivithie conj ugated noiety consists of a
guat ernary substituted carbon center joined to the
peptide of the invention through an am de bond with
the term nal carboxyl caEXAaMBIE the peptide. The ot her
three groups attached 0 the quarternary carbon

=

cent er consicsaing ERHIEAS ve ar bon
g[th)é ﬂﬁb\gm%hi@' sen?et?leasf %t&eﬁglaﬂk Md?fsté ﬂﬁ?@a@é \fﬁec‘ dehvery of a
term naI I peptide group, known as a peptid

neum&k\fe peptidcto ihalbmn.t e pattid g theopresdny dhveption. that axnfcs its effects on

LS e WA LRI S SIS o
thos® YWHHESI f the art: 48t {tJeQﬁ_? %33 ﬁE’I@%%EB?VQtQ%Q%&%@ microorganism

expl ained at length in Patel Bi oconj Ugat e
and @hmeredsfrelp atmltmleggf? sucé?n drgamsmsZ es @t&ﬂiﬁéﬁn ¢xemj>é¢$t gbove. Once

obta&e éIel u'u?xgg%% rﬁaef Bepﬁde.l ut V|e§ d%la s Exes ofI Oégané% egvl%al reactions to

created€ ﬁi%fd%ndé bgterc CuTpOLatell hoRWE hitacel n® Ughrptids. h@h@@@fﬁugated moiety
vi a'the circul ator%‘/} system interacti ng with t
consstgl xf e HpelprmpshBrbsHEIed cabpe qsntss doBediln tbamepete of the invention

throﬁgt? B.ta%tﬁ&e HEQ AFa! g %Hﬁimélh@arﬁdx% Rhfdf JFRRK p@ﬂ?det PPhe other three

groups attached to the quarternary carbon center consist of carbon ester linkages to 16 carbon
fatty acid chains. The fatty acid chains themselves end in terminal dipeptide group, known
as a peptide mask, which makes the chains more hydrophilic and targets them to the blood-

brain barrier’s endothelial cell membrane specifically. The procedure for this synthesis is
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during the transport of the nolecul e across the
epithelial |layer of the blood-brain barrier results

WO pooshesssel ease of the peptide of the inventi oPCT/RPINO5/004419
the brain conpartnent. There the peptide can interact
with receptors on the surface of neurons to exert its
effect on brain function. The tinme required for the
drug to reach the bl ood brain barrier and be

xp ARG B8 fo B Baie cheb S SRALETORE Yoo ifizes comanon
reagats dddeequipnugit $arailiar to thyse witleskill igthe amor e st abl e and

| onger .l asting, effect as conPar ed to the .intracerebro

vertss ifrodpced,jnde pngindiyrduehat # mesrherpt lagations Xhgmspmpeynd travels
oo o B 1 ol P UL RAP (R G SlBoiPipembran of
the blowinar Pamiet.h ddef-wiseadegeddntion af ther dipkpgtideomaskf aml the lipid chains

.bioglogically activ tide for qral. admnistratio ) .
cuing e Panspet o4 i Pty [ ) gkl legeroaio b Dlggbrain barrier
resulBER! thd &Eael AU pe%u&rks% 8 kiR ity &ﬁea&%jrpémﬁ}kbﬁmem. There the

igestive tract. "I'n this exanple, a peptide selected

peptifle gan tihteragt ovigh cenepliost bm gho furffacagmieneusomst toCMSrO it effect on brain

. VAPEEHRTLLTEAPLNPK). (wherein i d fragnents do n
Funcfigh e BTEETOERLBREM SPE FoRC 165 DIaRA PR Lerrish RS be transported
to the BFdiy, akitly 8 ddABsRRAnti degtabibtidrzehé Barkiee &ty MteRf the kinetics of the

pharnaceutlcal formulation for oral adm nistration to
drugzs petiviemt creztingd @s mord ethbien andrloogey tasting affect |ant congpared to the
.. Pharma. ., 189:171 .19 t he tide is used in the
mtracé?,rgbg{) ivgﬂtnc?fl?aﬁiugfb%tboélr({%?%ﬁ fé%e R/ﬁp?lﬁg'sol uble starch and a

protease inhibitor, aprotinin, that is a strong

inhibitor of a variety gdxAmmprmedy secreted and

brush b)(c)_r der nmenbrane-bound proteases. Briefly,

sol qating pe joppule aatcare Tesistant tooenzymete flegra

haoubiigleds MU YER RRGRERE T Srefnd d formutation of a
biologidatlyiabtive pépitilepfep biatl @diaintstAEbe Kbt AeLbsRAnEAPBE abBVityPbf proteases
nethods famliar to one with skill in the art; for

and pepfidsses, fovad i igrisaclens de suface|ofdgedigsstive dragh mip dhis gxample, 2
Loesd as t.n. de I n at |.ps .
peptfglfepgérlg(glg%n %g%%i ttﬁ%nsbﬁgg{ ‘Z?I’gs%?{lgveb or%entspr o?fei nC MS-010
(VAREEHPTLLAEA RLISPKY (whddem sajd eftagsnetd dbimot ¢amnprise the sequence of
si figd under, nechani cal itation i.n cyclohexane .
oMk Riol e o cBiNa? A sy part B he-mmAbRE o Garmacentica
form@iHiibACHABYal AnbidfsaRibda @¥atientt AWALAAR/A L@ BAtonova et al. (Int. J.
PCT/ EP2005/ 004419 chloride solution in chloroformis
Phargad @Ot 19 1t ABODmihespeptida ielusadi inrthe gréation e tigtepdrtidtes with soluble
1 nyt es duti.ng, which.the,starch nolecul.es are . .
starfl 8 o ProtseStONSY WSO RR A Aol REUHGE of g risiyeot tominatly
secréted QP Bfsh Hofder Gh&abi@fe-boudd ot REQC EBSefly, Golibsh ke the protease
. ..sequentially wth cyclo-hexane, a 95% et hanol
inhibjier gprogiminpac thpopeptije vierinsatigatase displvedivaeednsaes buffer. The
. : qpar i e ' e
ratiof Mt SRR sty BTGP 34 5§ A oL ERHARERS Blementgl, methods
familiar to one with skill in the art; for example, Larionova et al. utilized in vitro simulated

digestion assays to determine the ratios and preparation conditions most effective for the
protein used in their study. The aqueous solution is emulsified under mechanical agitation in

cyclohexane (1:3 ratio, v/v) containing 5% Span-80, a non-ionic surfactant. A terephthaloyl
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pl aced into gelatin capsules for oral delivery to the
i ndi vidual in need of treatnent. Once ingested, the
w@oims00sd2 i s rel eased as the gelatin capsul e dPEEBP206%004419

The mcroparticles are broken down in the snal

intestine by the action of a anylase on the starch

nol ecul es, l-eading to the gradual release of aprotinin

and the peptide of the invention. The concurrent
chloﬁtﬁil $aRondh cBR)‘?ofBﬁhqy hadRf @ BReINgh Rid QiR OEdtinle®80 minutes,

sanme time and location of the peptide decreases

duringtwehiel yersinich melgrualda tieamossflinkhe withpthe d\pr@cnnin an¢ theapeptide. The

i) RSP B b 36 BT, BT St 2954

ethmiomvmﬁc% Wigs Pren/despdehbes dstbiaent Nesoal emanBinkh@@ster.  The
nmet hods and data and the specific exarrpl es of

micrépaatictenss refuspersle@NE-vota qnéplwnbehze(ivmﬁawpmhz@mmd can be
placqiitn R ABa et s o el e Sl B TR B omt
NopnBe ihgken, A khMbbatd ANrdiéiséd@s fhe @Mtin bapsant ﬂl@ﬁblved The

It should al so be understood that fragments of CM5-010
micrépAREEHRTL biokaridam) in( thieemeilhindestine byadieesstion g ;emylase on the

storei ey, LR bt S e B sty il R nsBfef g invention

The Q(fnchﬁgnt RIBSEN thé Péﬂ%ﬁi $r8RaR18hib6r S20BniArak () SAhR ke and location
he present invention can also apply to other

of tha rp@pﬁld.m aleblgﬁatqquthﬁale@mnaﬁié pdesiedstion aef s weptidm and increases the

' PI0P8 10f1 53‘%@#{ ﬁ#t affﬁffé%’ %ﬂ&%@%&kﬁ#@%@%ﬁ tﬂbﬁer glnn

said fragnments do not conprise t he sequence of

CVB-010) and functiagnal derivatives, thereof. For
exWiplecthe prgsant dreontion &ps pesn ﬁ%ﬁéﬂb%@%&tt&e gforementipngd methods

( E ) gpents. d
e
(VAEEEH\PEILIDZ@RHNPKW andi m‘miaudnalt kietsmtivhat thheeef in some cases, it is

undqrcq%gg {h\étg\tﬂlné?s %me)rc]q%l&?o%ws (%I’LS téjﬁ?rh%ﬁn%tguon to Ehe present

invefiG. her g %ﬁoaal d afi8vi pe an{d%ﬁéusaae Whdthi @ragﬂﬁn@,arrsf CMS-010
|ochen1cal type such as hydrophobi c, hydroph

(VAPBEHPITLE. THARSYBK) \(mhyreuh amgeﬁiagnmﬁ@slp notAmmp@.?e the sequence of

e.0 va ti.de to eptld fr
SRR R BT A5G B SR of
presédtAg0B MR ardOthROdantOPRkAdiSe dfithe %@l\g@ﬁmﬁﬁeﬁtﬁon c&Dal\é@apply to other

2005/ 105832 PCT/ EP20 /004419 010) .and functi onal
functjendllyaequisalenthpeniigies f%at daye ibgen myodilerd évlﬂﬁébtaffa@mgs@@hbwlogwal
e
not chifpdseetherseqiiare dﬁ‘rCMSstb laﬁdi fadutioabl daivaties tlIer:hocﬁaIFor example,

eqmwp‘#f'sﬁé%%pféﬁql%ﬁﬁmfg?&%%%éﬂﬁ 010 ChR BERHEFHHEARIGNR) (wherein said
frag&gl HRM 4 Bof B6m ﬁ §‘e ‘Hgnceq\fSCP/FBO 1®Nshd ﬂﬁf‘chbﬁ?ﬁadenvatwes thereof
rivatives t ereo speC| i cal |te -cel

inclypteahodecihat have @nservative amino acid subst1tut1ons (i.e. any one of the V, A, P, E,
H, L, A, N, K or T, replaced by another amino acid having a residue within the same
biochemical type such as hydrophobic, hydrophilic, positive or negatively charged groups).
Another example of an equivalent peptide to peptide fragments of CMS-010
(VAPEEHPTLLTEAPLNPK) (whetein said fragments do not comprise the sequence of

-50-



I mmunol ogi cal di sorders and/or di seases, these nedica
applications are used as non-limting exanples only
w@r@sa0s36t d not be used to limt the scope of PEEEP2005/004419
clainms. It is clear that there are other
possi bl e/ i nt ended uses of fragnments of CM5-010
( VAPEEHPTLLTEAPLNPK) (wherein said fragnents do not
conprise the sequence of CM5-010). and functional
V.alg f ‘ 0,
O B S et S BBP 1 E RS 1% pIRRS, S me or two
aminge psidf lmrgea thait reemns thet sanan iological ectindiesr Furtidrmore, although the

dise %I fscg erf spn d? frpdq%/retsfﬁ% na/ oét gll mplsati ﬁﬁ‘ggmerﬂs of CMS-010

AP EEPTATE N (A0l R e Y o

CM&@M))’ iagd n@maﬁqzrabt dativativdse d:l’m@bﬁ spnmfﬁﬁtlyl citdlocell2 pﬁ)lﬂfﬁrative and

1mmpﬂ§ro g]t(ifi ?%@B%)fﬁ %15%%% ?sg &1 ehcagglils? e gagg e?s Son—hnutmg
exarRFIBS bAl§ @QRALEHI MM b8 TE&NHO Bhit¥hdbcope RERd deinge! RS @l@ar that there
fromsS 31, wherein said peptide does not

are gthap mpssg)lc/h@ewsmm@ @foﬁfagrmtqoeﬁtﬁl\dé 01@!\@@HEEHBTLMEAPLNPK)

sol at. | ed, pept i Qnsi sting P
vng i iRty e P8 " Hetn @ gB (RO’ 8%t fumctional
deritdtivieinttleredM Qichl & fdreusefdsechedh floe su Fﬂbﬂieﬁﬂ tatdodtla®f the immune
said peptlde conprises an effect selected fromthe

systefp o8 gl BeseRy Ob e nakentswith pas dreine fnd/erroelk praliderative disorders
r

s pf BRERL Tohy ik R0 B T B Rop 0t B koYl
of anti body formation in vivo, the suppression of cel
proliferation, the suppression of tunmor growth, the
suppression of nephritis and a decrease in
proteinuria. 5. The peptide of Claim4, wherein said
i mmune cell transformation is selected fromthe group
consi sting of T-lynphocyte transformation by -ConA in
vitro and T- |ynphocyte transformation in vivo. 6. The
peptide of Claim4, wherein said cell proliferation is
t he devel opnent of sarcoma cells in vivo. 7. The
peptide of Claim4, wherein said nephritis is caused
by the activity of anti-renal epitope antibodies. 8.
A peptide according to any of the Clains 1-7 wherein
said peptide consists of L-formanno acids. 9. A
pepti de according to any of the Clains 1-7 wherein
said peptide is in a
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substantially pure form 10. A pharmaceutica
conposition conprising a peptide that conprises a
WEewsilas32 sequence sel ected from SEQ I D No. 2-BAT/EP2005/004419
wher ei n -sai d pepti de does not conprise the sequence
of the peptide CV5-010. 11. A pharnaceutica
conposition according to Claim 10 conprising a peptide
that conprises a sequence from SEQ I D No. 2-31
WHALP s %@ ]9§S¢:forn1an1no acids, wherein said
'———pegirgélQ%%S’not conprise the sequence of the peptide

CM5- 010An -i8atiDo? @bfidd pSRRileRichr R0 b /peprdel Seld@ed fom SEQ ID
net hod of maki n§g a_ pharmaceuti cal conposition

No. Z-phpyhessingaid isotids drss fot ¢ramrisgdhe spqpencs af thespaptije CMS-010.
segquenc eyl . BT | X4 j
p:%t i de‘gﬂ\‘jimgélﬁ&g%g ar mac gﬁ%?ln !gglclhgm%%lgg%%sa ewcgfr ?%)ee? "E’lﬂg selected
from @R ED Ne 8i-8l, peptréid eaidgeptidodoasany comeritdithe ssgupnen of the peptide
of the peptide CV5-010. 13. A nethod of reducing the
CMS¥kcts of a human di sease conprising admnistering a
phar macgyti Gakl ¥r phdifsd ptRidd Raksid b sel@fed from SEQ ID
. cgﬁrrpri sgisitlg&gequ{eﬁce s%élbglct ed Sflr élr%aosﬂé%ﬁl% NoS 2- 31,Om SEQ
No. 2sBerei n sai d peptide does not conprise the sequence of

th i d - .. 14, The. h f i m,13.. . .
b ¢f RS PAPHRAE (T dr STRTRI S GOREI ef Ghe EVlipaign of seid
peptigié @RS HnQ#RecE QISR frdr 1 1g1%uﬁ Rbhsify cﬁfl tgé @ll_lpg)‘é&sion of immune

i sorder and an i nmunol (R)\%ca di sorder. o
cell tramsfroohatién,Che sunpressiontod NS pelk agttyityethe ephacementef NK cell activity,

o aREHS JrSuPBAE G 08, B R RRH P Bloiteraton, e
suppPeR€ith AF tuSort RewilyEeNQppss @M DxfepBiitis el ¥ Heli#adse in proteinuria.
conprising admnistering a pharmaceutically effective

dode of The pepidecrt ¢laisn 4c Whprersedd smpuipecgll tragglgraptiqn is selected

sgl e f.rom : ~al, | W) {i-de . 3
om S S48H LAMMTERL R Miptfonl BB Boaoks A oo wa T

lympBbErte HAnsfdrmatidhenwse. of a pepti de that conprises a

seqguence selected. fromSEQ I D No - 3].as .a .

ohér mcdhe iP@J%ﬂc{ec‘lfngé% &, "irererad ¢ arcégaarla% igithe deyglppment of
sarcdt LS8 vie sequence of the peptide CMS-010. 18. The

use according to Caim17 wherein said conpound is

us@d f ofhe peptidengf lainhi 4 cwbaeint suid nephrdist wccafisashby flee activity of

. group .consisting of cell proliferative disorder and an
antl'?et’r‘ﬁﬂ%mogﬁi gl'l’ocg‘%sor der .
8

A peptide according to any of the Claims 1-7 wherein said peptide consists of

L-form amino acids. .

9. A peptide according to any of the Claims 1-7 wherein said peptide is in a
substantially pure form.

10. A pharmaceutical composition comprising a peptide that comprises a peptide
sequence selected from SEQ ID No. 2-31, wherein said peptide does not comprise the
sequence of the peptide CMS-010.

11. A pharmaceutical composition according to Claim 10 comprising a peptide
that comprises a sequence from SEQ ID No. 2-31 consisting of L-form amino acids, wherein

said peptide does not comprise the sequence of the peptide CMS-010.
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19. The use according to Claim 18, wherein said cel
proliferative disorder is a sarcoma. 20. The use of a
w@egsitess3zonpri sing a sequence sel ected from SEQY/EE20B®004419

2-31 as an i mune system nodul ator, wherein said
pepti de does not conprise the sequence of the peptide
CMB- 010.. 21. The use of O aim 20, wherein said
nodul ation is sel ected from the group consisting of
N cel | Aaptiyi oy ac%ﬁﬁ’caﬁ\"ﬁo bkitidg tdowd iﬁ%m roviding a
suppression. -53 WO O / 105832 PCT/E 2005/ 00441 %fj

peptid élausempﬁsa peqieks ssteotsd ifeim $EQ 5@@{@@0&1 god @uma said peptide

fr it
with g R CERELLE s 6 e o Pt AP QP R AR i ecogfrise the
Sequéﬂggopgiy ilide BMIS-016. 23. A nol ecul e conprising an

enhanced derivative of a peptide that conprises a

sebihencA ge¢thed edf frleém&th Deffects of 33, humpn diskasac semprising

t iV sking an ncenent C
a3t § el v o D0r g R STk Pho SRR fppises o sequence
selectdd B6HISEQ EDIN -] viteeeih Bed @Bpﬂﬂdd doRfroe cbinpaReHS seduence of the

said ptrde, wherein said peptide does not- conprise
Peptlﬂhéfl\ég@dl@nce of the peptide CM5-010. -54

14. The method of Claim 13, wherein said human suffers from a condition

sélected from the group consisting of a cell proliferative disorder and an immunological
disorder. |

15.  The method of Claim 14, wherein said cell proliferative disorder is selected
_from the group consisting of cancer, a sarcoma and a tumor.

16. A method of modulating the immune system of an individual comprising
administering a pharmaceutically effective dose of a peptide that comprises a peptide
sequence selected from SEQ ID No. 2-31, wherein said peptide does not comprise the
sequence of the peptide‘ CMS-010.

17.  The use of a peptide that comprises a sequence selected from SEQ ID No. 2-
31 as a pharmaceutical compound, wherein said peptide does not comprise the sequence of
the peptide CMS-010.

18.  The use according to Claim 17 wherein éaid compoﬁnd is used for treating a
disease state selected from the group consisting of cell proliferative disorder and an
immunological disorder.

19. The use according to Claim 18, wherein said cell proliferative disorder is a
sarcoma. o :

20.  The use of a peptide comprising a sequence selected from SEQ ID No. 2-31 as
an immune system modulator, wherein said peptide does not comprise the sequence of the
peptide CMS-010.

" 21.  The use of Claim 20, wherein said modulation is selected from the group

consisting of NK cell activity enhancement and NK cell activity suppression.
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22.  The use of a peptide comprising a sequence selected from SEQ ID No. 2-31 as
a nutritional supplement, wherein said peptide does not corﬁpﬂse the sequence of the peptide
CMS-010. |

23. A molecule comprising an enhanced derivative of a peptide that comprises a
sequence selected from SEQ ID No. 2-31, said enhanced derivative compﬁsing an
enhancement molecule operably linked to said peptide, said enhancement molecule
enhancing the therapeutic effectiveness of said pepfide, wherein said peptide does not

comprise the sequence of the peptide CMS-010.
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