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Summary of the Invention

One aspect of the present invention relates to the tripeptide Tyrosyl-seryl-valine
(YSV), which has been found to contain biological activity. For testing purposes, the peptide
L-Tyrosyl-L-seryl-L-valine has been used. Further aspects of the present invention include
isolated or purified peptides comprising, consisting essentially of, or consisting of Tyrosyl-
seryl-valine. Another aspect relates to substantially pure YSV peptides.

An additional aspect of the present invention comprises an isolated or purified peptide
consisting essentially of YSV, where the peptide has an activity selected from the group

consisting of modulation of an immune response, stimulation of T lymphocyte
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peptides that comprise, consist essentially of or consist of the tripeptide Tyrosyl-seryl-valine.



suppl enent. Particul ar aspects of the invention rel ate
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could be operably linked to the YSV peptide and its functional derivatives include, but are
not limited to, an organic compound, a carbohydrate, a sugar, a polysaccharide, an amino

acid, an amino acid polymer, a peptide, a steroid, a protein, an isolated domain of a protein, a



coul d be operably linked to the YSV peptide and its
functional derivatives include, but are not limted
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molecule, a fatty acid, a bile acid, a polyamine, a protease inhibitor, a silicate and a
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enhances the therapeutic effectiveness of the
natugglht epERINS I’P@HU‘E% ptlf adsoarstptashiex aj gengly vaefioh COmPrifie, consisting
VD
esschthfly SR bishfy OF A pOGHL dehienbl UHPR peptide consisting
essanghligt ef theoYSVgpapmie ©r vee tob lits fongsiongli deyivativessfused imgframe with a

essenfially of, onsi sti.ng,. 0 first nucl eot .
seoBqtiER B hoBion Shor i R inLe Berde He B Rl fegiveness of
the bitRentca¥ioREPpéfiRle Aind AR i®hotl dFackANGIhINFE VARIHLNE L ¥A8 one of its

fused in frane with a second nucl eoti de sequence
fungtioneloieniyativesdp i nedrelhaecceringrieetide. nl faresr aplates te 2 genetic vector

t f or [ ' t
confoH i) CRERERS bl o (BN B SR 04 MRl encoding o
pepﬁalmmsmtlag oflére aminp\aesl denquanceat ﬂmYSY p:qptidw of pge of 1ts functlonal

It further,rel ate ic ve
AerRgP iGN SUTTy “GORBALEIEPIGF ol Breding p pypice that
enh&{ceatteith&hpautic |eﬁ6&tiv@ﬁes§ efithe nERecaBaReed getideend itk is not adjacent
consi sti n% of the am_no _acid sequence of the YSV
to spid ptt G eerside sk éaléfonP sty fimetionghderivgliyes i @ npBgaliy eceyrring peptide.

In %Etﬁﬁ@ WMHoRinferRe Gafd dY§VC¢1e§HH% de sHRURNGE; t$ RORALAE Rrivatives can
ept e that enhances 't erapeutic e% ectl veness o%

mocilﬂme,almraeﬁmmt |lmn®d toepodudingn dntivae alc‘évitwancadtj aceHtprolferative

dlsoa%:rr,i s\}lgﬁ vg cer geli,? gft@%lg%egﬂlgkugusr :b}lﬁlé nB lg t%[e]f%l, feﬁ’vical carcinoma,

lives P, Ilsilkem’(bi;) dmg&ﬂhéer atdindlad§¥a. p8pint ¢ t}MprSpérﬁesCthﬁ thé operably
('gls f un tional deri vat ives can_ nodul ate, hut are

linked ggol @a % Fapsanicaonigid Yhaatide ey said gne efis rfu%fﬁeéqh derivatives

inclREQ bhf Slediot \h%nféﬁstgf QR erySHG e@ﬁd& ﬁf‘& ‘ﬁfscre‘f@ﬁ)"cﬁtlcﬁlawghln the body;
cancer includes, but is not 1imted cervi cal

conestrating the, adtivitgrof capepsids at e.ul@@mdalochumg irc thecleydyaand reducing its
I ! S of t e i es t h ly .
effe?% gl gv(;rl?rerr) eg?,l ucing,  side Cgflf g tre 0 gp?%&'gd% changing the
permabilitpoa péptidbSc}faughﬁg Itlwtﬁd)avdﬂafblh‘@tdr Vl&S1ate of delivery to the body of a
peptide; changing the length of the effect of treatment with a peptide; altering the stability of

the peptide; altering the rate of the onset and the decay of the effects of a peptide; providing a



i nclude, but are not limted to: delivery of a peptide
to a discrete location within the body; concentrating

w0 b@saesra/ity of a peptide at a desired | ocatiPCT/GB2G0R©02678
body and reducing its effects el sewhere; reducing side
effects of treatnent with awﬁeptide; changi ng the
perm ability of a peptide; changing the
bi oavailability or the rate of delivery to the body of

a. peptide;. changi ng the. |l ength of .the effect of . .
penfisBEY Mt RN e SO Ei gl e ey o imventon
relateB o PRRII-0@aniat ethhtngorhser RAickiOfacidneeqaasrt selRetetl eom the list
decay of the effects of a peptide; providing .
conggiinenpls dhe, Bucleqtids rseayenges 6‘51111?9"35”{}% pescabed @boyey @ndyg nucleotide
seque; mprist IS 1de 'sequerice ) 3 iSing an amino

®htECsmpr Y RelrsiOREo O kedubfice! BXEHLE A ghgggﬁgﬁgé

m Cro-or gan_l sns that conpri se nucl el € aci
acidseseaice @f £2id Y $ i@eplidst orcaisonst ofnitp Drhctianiak deninaltizest fuded in frame

..sequences of .the vectors described. above; and.a .
with SR s onl Srd RO ool Bird bR Rntoliign o saie YoV

pepB@ieRidene ?ﬁﬁdfﬂg@ti@lapeﬁwadgesd@ Hmﬁﬂuﬁdéllyg)calﬁ’riﬁgbﬁlﬁicﬁci d
sequence of said YSV peptide or_said one of its )
fu ’&FP‘B}‘F&POIH@’F‘P\P&@’i‘\fége ﬁ‘e@ezfle§wbﬁ$ FHelei; okl spagencshthe peptides

and /DY RIS R PRI SRAPRIGR RN AREMhcRiPRRM Ld8eddi@tan BodQhte, but are not

. adjacent to sald YSV peptide or said one of its
limifadrioteshidatingemvand gadwity andlonatcall aralifereti eudisprdgr, such as cancer,
whel€ 0id 8icer M RANNREE Ut Y%"F#Qd e Qfcaf &%iﬁ&%ﬁ’%ﬁ%&ﬁ LD ¥ kemia,

nucl et acid sequences, e pép?lﬁes and/or hy Fid
lingpentirdad neipoaased from t hese nucl eic acid sequences

can dul ate, bu re not limted to nodul ating, :

| AT pYAcet, o% i opresent SRTenPB) TofAate v G Gy making a
phafhbteButfal EARSRItion eI RisH3l Howane e YBY pighdi8e oPBhe bBit§Ainctional

limted to, cervical carcinoma, |iver ‘cancer, )
derivaives rparablsutigkecarie et Tegierule MaMdmenhancesy its hiderapeisc effect; and
fom%at&%f b ﬁeﬁﬂhe | JHER e e Saill OmB1eBRE NQEn SJ ﬁgﬁa@gutically
a phar maceut cal “conposition conpri'sing providi ng the
accepBilpenticde The ianentoh alics rdlatectd saidimethod wdierere Said peptide can

rably. linked. to a mol ecul e. whi ch enhanc its .
ol 51 10t it 15 i RGP b g S B el prolferative
disoRdR) sablh Xs danBéeRh¥e shid Tanddr HR1uaed) bet ivhbiirBited to, cervical carcinoma,

pharnaceutlcaily acceptable carrier. The invention

liveppapgers temereis, boE sandsr pit melanather Spme sxameplpeph hiplogically effective
mol@&@éﬁltﬂa{t%ouﬁg)ﬁa ahiRcHadl Fdim%eéﬁdé@%kc%ﬂen&"ts'fﬂﬁgff?)ﬁ%l dggivatives

activity and/or a ce pro ratirve disorder, suc
incledmclart, anesheote ls@ited c@neerorganid udeppouint ai sarbadtydiateyi & eghgar, a

to, .cervical .carci.noma, .liver cancer, |eukem l.un )
polsEirBET 6 T AGHMED S50 58 ERBET ot PBY BICo g1 Bapiy & protin, an
isol@bd ashiid ©f ARtREH! £Bapidiabn 6Ribel, PBpidtiAEHRY attatypaidl aY8Y acid, a

peptide or said one of its functional derivatives ]
polyageng, e prajease dpaibien 4 shicstepndoa cambialamiod ¥npbdk preceding
ol 8 LISV o AR 5 5p ALY GSERAEir AT oo
pepideotanprisimgnsaid MSM edptisnai saidodneaoipito figictipnad deeipatémp.s camprising

ope%gfyl lg*ﬁgi]ﬂg s%i(i Ilagplt%qula%:o%c%le vavhifcﬁltet anges s%id ﬁlepalpleﬁeticaecf%ecclt, wherein
said molecule is not a peptide which is adjacent to said YSV peptide or said one of its
functional derivatives in a naturally occurring peptide. The molecule may be operably linked

to a peptide of the invention with a covalent bond or a non-covalent interaction. In a specific



pol yam ne, a protease inhibitor, a silicate and a
conbi nation of any of the precedi ng nol ecul es. The
WO pwsenedson al so relates to a nethod of maki ng PET/GB2004/002678
pharmaceuti cal conprising a peptide conprising said
YSV peptide or said one of itSSS functional derivatives
conprising operably linking said peptide to a nol ecul e
whi ch enhances said therapeutic effect, wherein said
ey . _ . . . . 0 ' :
PRARL fho fropetichniaild BRMHARICRRAT B b pRBlidkato enbance
theinthgrapeutier ¢ffdcis inelode, riuh greprgstlimliced Bhdelinirg of hepeptye fea discrete
' tQ a ti,de of. the invention with a . .
locd15S ARlnth LAY, o RuRBRE bitastio) i PERIER gh deiirey odation in the
bodypend fadoeiny didieffeots clsetierd| RAREHE SRletdiRbts S tbalrhddé Qlth a peptide;
hrmlec | e carlgﬁonfer on.said peptides to enhance their
changme e permiatiiy fapeptids; ghanging the icavailsbility ar thedate@f delivery to
thed@diy\ElaYpeplided cRARIAge 1hofh SHBCERLE o ﬂ‘fégth{eﬁpwm ggﬂegﬁde‘ altering
of a peptl a

the body; concentrating the activity
theggahiliyapf| the aentisle; Riteringethp oaly ofitlt omsduaidhthei desayebf deteffects of a

e : [ ide effects of tr ment with a
pe%lé%t ?@S{dﬁ&éﬁgﬁﬁs&@? ﬁﬁztlorgle ] rﬁll{ggflllilg 3 gepéxfle goa'{saeV&apcfgect. It also relates
to g mzatigidnef mhlend i qeeamndcatidal tymedsitidhecondrRin@f pré@linged Yubstantially
to tg(? bod% .of ﬁ%@ﬁeﬂt |O?e; changi ng the | engt h of the _
PUEHFBEL® ST Aaeieti Wit Hierrpap pridecaugneept Xg Vinsptide or one of its
funstied] ldetivatiots bh@aeBhikseio RludeuROwhblE hiigePis 'iﬂé?’apeutic effect;
onset and the decay of the effects of a peptide; ’
and, f3uliiting saidpeaptifie sperabladinked with sdid owilevgleawiibpt pltembeeutically
f o, rel ates t .met hod _of makijn s
soc PP Ry Bl B0 £ RS S SPewraap gpaL tmposition
corsprizEngpbvidingy: sphstentpdp puttepeptifistdikishty 65HEYISahd i_dt@Br one of its
its

t he 1 no .acid sequence of YSV peptide or one o _
funf{g?i‘k?? HIST%UV e?l?e&agﬁlﬁ( \ﬁegedoﬁﬁear gi9lspule; wiigly epiangesnisy Betapeutic effect;
andMuire01a6A 3516 §fepiid S op FEBIFNEMED Gifhf ' | i
! sai d Sep_?i deqsggér aglit)y I ?nked v%l?hgag?nglﬁgﬁe%ﬁ e@%\nﬁthhg%mlcany
acopablrs¥EEt i cal |y acceptable carrier. It further

r el gtes lrthef a%%w]&dthg fdolggglﬂ ﬂgerﬂioﬁr}%fa{m C[? g‘;‘llnfétg‘lf’fl )pf ﬁﬁngnent of a

conposi tion conprising providing a subs
hurpﬁ@pgqmlsﬁfgnainsinist@gngfa pﬂaﬂné{ﬁgti@ﬂ{yt éffkéetéw d&f&eoﬂ)ef sﬁﬁsfan’cially pure

. i ona erj,yativ operably |linked to a nol ecule .
perf EhinBiftu 0 ¥Probflls SEB0T P e pronatudiabtemi it hoepn, sod
peptidé Ueipg Ppb@blyOREdealb o molk@d WHitH eSidinlos R ﬂ#étglpt@%fgr Effeciveness.

har maceutjcal ly accept able carrier. Yet a
Somig; 5¥ARPIeY of helqgically reftertiveemplegrles deatceuldie aperahilidihked to said

YSUr&atiae h S Lnkstering a .. .
e Ok e ey A SR e BT U R B e gt imited 10, am
orgHue @m@m?dﬁcﬂbmdiﬂé,m@m a‘rr]SSlysmbﬁrﬁdiga@ amﬁﬂ)ead c@% anta$nino acid
Clli rivatives. to a human, said peptide being
P A bR 4 RE 8 PSRy B BraPngH iR Gy pihgpien,  antigen,
a lipidendlpeild, adaef hee]d ¥ROBES. a &@gﬁt&ha o@ecas@gnhti)bétor, a silicate and a

L oI.o'gi ally effective nolecu coul
compnaiaR oy apy pk dy Rrepedinsgmelssplpse phn wamegymbnindensngho prapesies that

saidtf dg@fhg'lgq{}ﬁded AR MR BSnfbNGl éﬁ%pep%ﬁés Befind2k tﬂéir%gr%geutic effects
include, but are not limited to: delivery of a peptide to a discrete location within the body;
concentrating the activity of a peptide at a desired location in the body and reducing its

effects elsewhere; reducing side effects of treatment with a peptide; changing the



organi ¢ conpound, a carbohydrate, a sugar, a

pol ysacchari de, an am no acid, an am no acid pol yner,
w@2@epeisde, a steroid, a protein, an isol ated POaBR003/002678

a protein, a hapten, an antigen, a lipid nolecule, a

fatty acid, a bile acid, a polyam ne, a protease

inhibitor, a silicate and a’conbination of any of the

preceding nol ecul es. I n sone enbodi ments, the

perr@%ﬁp r t i{%]% Csén[agltlrg% iy %{O%\bfaly gigg gre ﬁ’ﬁg?tF % H‘E‘]}Vc%gu t'rhe body of a

peptﬁfef Siﬁia&lgmlgrtﬁé 1¢lgth olftte efifeet dtateatrhdhit Tw@m d}ﬁbptld@laﬂtvﬁmg/thefstablhty of
Etlde to a d|s§{§te | ocation wt
the RepHde FtPaRg the rainel e PRspf e 19f decay fhecféfeais 0 aae@iqcearowdmg a
pernln?sci@é 48Bn 'b? ah&%m@ﬁ%)é o heelle] &bt t s effects
wher e; “reducing S|de effects of treatnent with a
p e ;In paisiculeh ambpdigenthetbe maptadsis vised faf the tisatprentief human described

aboveom%%lg gsoeélge b'dﬁf"%’ea\)ltnaagé 6’( Iﬁmﬁ?ed goqg?cﬁl?tt%églf r:lil?%efacﬁgﬁefy and/or a

cell @f(ﬂﬁ'éi‘bhﬁsf disordar B‘ﬂﬁ:lht as\Maﬁcter aw]&&etsmd&an@lr ﬁmﬂudeg Hutés not limited to,
bility of t he geP * altering the rate of the

cervin BroinpR R tioed Tt hd g FARCPIANGAMClAnOKy | de;
pr Wﬁﬁ’érn&P@ctP SF MheS HIvERi ACTHcRIAe PhahdcBWdAD cém] 9@5@&6@ Ednprising,
have an effect. In particular enbodi nents, th

consieine eseential dEf oF censisting eaft the nYS Gfpemtideanr d@s@mml derivatives

opelﬁ%l%\l}%é([@?% Q?nolfg‘c%gee\tvglg?%gﬁ%n%s its ﬁ‘ll&apgﬁt{% (%}?etct Lﬁd‘é 1i)ﬁegﬂrfageutlcally

accejptable cfaﬁﬁat Tue iriestinckddo, rehtes ho edd edtianesd, Y S @Bﬁtldealrdts derivatives
cancer | ncl udes IS no . cervical

wheGPE PRI Ty hub s T bt 4 ooy E o eastiviey andior a

cell PRIIEERHPo dlgé&ﬂéth SlichasRAkdes, Wherb REidI ANQR TNk NGt Y&l Bot limited to,
phar maceuti cal conp03|t|ons conpr|3|ng conS|st|ng

cervigsk efreingmpy it cawsier, delemia.ileg edncehandvielapapt i §emeexamples of

[ r
biotlffy KIREHC Blordi Bl Bk 40T OB BN ROy Sy pyptide or suid
one pifidtsniupetidnat dérivatinecmpluds) eut cae moe timifétheo,i e erganencompound, a

rel ates to.sai hanced YSV pepti.d
"arbgiéff‘ﬁ%tgt? VHERT BRI 6“?2 o pR 2EEN A AP 8"1‘16’85?/“?% Hpgptide, a
sterdifl/ A pRAkihH,Can MBSl bled dbM@in dMAPHARIAGE hapkdny aR BAk &N, & 1Rl Molecule, a
rollferatlve di sorder, such as cancer, where said
fattyCe%ear iferacidi geplyapiine, jpgrofsese) infibiter a sBicateang jacepmbination of any
of tl‘f@ﬁg soec Le'rcrﬁélgé xgpn'p eJS enak&gﬁlgf@b g}ecé’;lr &tl@sa#ﬂﬁ@gauﬁeﬁerably linked
mol el el s et asaid qnalbbtﬁebm epenehthyir Ithemp@dtut cffm idclv@y/ but are not

. _.pepti or s its functjonal atlves

iRy B8 %5, B arheP: B ¢ Pt TGt Nupicle o srirats te

activitycaf Hlyiideadtea desirsd g@cfatloﬁl i Ghey BB AR ted@clnglﬁ\ts aeﬂeet@ elsewhere
acid, an_amno acid mer, a peptide, a steroi

reduggt i, effegis p§ BPfétné’élf YSI'H i PEPGiEesachgneingthe pemﬁele%lafnof g peptide;
char%qﬁpgoﬁ%rbloeﬁla 153?11% Jhe gt of d@lb\];e% by t@clj)cgi’y &F ?géﬁlrﬁlgf:gﬁngmg the

am ne rotease inhibitor, a silicat
lengtioabiha tlicctrofdfeatument vfithtaheeppde; aaétdnn@ thmlt@duy ®f thd pepsidermltering

h ed. :
e il QP& ieh it e RiePBEN LEPtIEht f B RO Rk bR ERpvo sion
by allbeimpepsptide ®ffa@€hiseffdre| ude, but are not




limted to: delivery of a peptide to a discrete

| ocation within the body; concentrating the activity
w@boos/omspt | de at a desired |ocation in the bodpCEHG®2004/002678

reducing its effects el sewhere; reducing side effects

of treatnment with a peptide;, changing the permability

of a peptide; changing the H@oavailability or the rate

of delivery to the body of a peptide;hchangingdthe

| ength of the eff ith a peptide;

altgring the stabitTd Dl e 48 tering the

r at Bachf of lie fins effguassdddnimmsilaes yxafiplafie cledrlieslt &acifond for linking

! de; .pro idﬂng a perm ssive action by allow ng a
pq%@%i &gmlg §&'%n effect.Brief Description of the

t
tlo
Dr apyo @S] EBGHs @fsetifieof thegnidl GBS nd BFOMALRAE §Rptide to an estrone
exenpl ary chem cal reactions for |inking peptides to
moleee gyith dgsvalept kond. Fi gure 1 shows a series of chenical
r eagt,i [ dpkiqn i . tr I l,e
SR e B ACR L LB, RGNy BRISREY fiage ac
in Fagurednati ve set of reactions for creating the same

l'inkage as in. Figure 1.. Figure 3 contains series of .

chalEes: % Rahins ohserra it et oe] chR dpueda 3 pepide to a
molEblle 6fbstradfol @sthfaddiAbntbbAd) a coval ent bond. Figure 4

contains a second series of chem cal reactions for _

cr HEVRG smiirsiccrndhiesigeohehencatirepgtiens3ior Fieglingsthg same linkage
as RSt rates a nmethod of linking a peptide via a

coval ent bond to a nol ecul e of hydrocorti sone.

DetBigiredS Degonstpitdsom nudfthadhef Pinkingr 2 gdpidd otk avovalbit bond to a

rch of short peptide nol ecul es that can be used

mo%QﬁFﬁﬁﬁﬁ%?%ﬁ?%gﬁ nmodi fying, anti-cell proliferative

di sorder, anDetafléIO&criptRstisfOhe Pufdrred HnstidBnent

phar maceuti cal s on humans, the inventors of the ]
pr e@gﬁl@ PN Of oo RPHdereelceHen thahecatobecispé as immunological
moci-if};fr}{%, Qplech SR8 IYbratibe ¥RbIBE abtoMcePBRdloP 'M"—gérg&h%ﬁharmaceuticals
modi Tyi ng and anti-cancer properti'es in vitro. 'S
on lynpedis e sumsyiost of thépesanh rvemtiecdib@ Va8 thdt siregeslecule L-Tyrosyl-L-
| ecul e taini ng.the.nolecul e -including |arger . .
ser P s M P e P et Rrop eSS vivo. This
findiepogpests thatthy Bl@eRUEIV Hargsnthofediied tanahingdelid Maleb8Sincluding
.yseful as an jnmmunol ogi cal nodifier

f YSV. b 1 A
laxgg, gpRjies PP REBH A {B1 £4TEF Bt YN el e hrcelspausnoe, and
fun@onhIORGvEERR| BBV, -mdyt bd t?sleﬂﬁ‘ dens 'ilﬁﬂﬂg&slg ?itgal't rhocim& M/or anti-cell

possi bl e to add addi t'i onal am no” aci e amno or
proliferative disorder pharmaceutical or food supplement.

It is understood that it may be possible to add additional amino acids to the amino or
carboxyl termini of the YSV peptide as another method of practising the present invention.
In such embodiments, the YSV peptide maintains one or more of the therapeutic or
functional properties described herein. For example, in some embodiments, one or two
amino acids may be added to the disclosed peptide without affecting its biological function.
In further embodiments, it may also be possible to add three or four amino acids and still
maintain the function of the YSV peptide. These are all referred to as variants of the same
peptide. Furthermore, derivatives of the peptide such as conservative replacement of one

amino acid for another within the same functional class may be used to practise another



carboxyl termni of the YSV peptide as anot her nethod

of practising the present invention. In such
wepdsmoesent s, the YSV peptide nmai ntai ns one orPEDGB2®H/002678

the therapeutic or functional properties described

herein. For exanple, in sone _enbodi nents, one or two

am no acids may be added to Yhe dlsclosed pepti de

wi thout affecting its biological function. In further

- y ' 10 _add

sSrpO e i b TR 124 BT BB HyhE nPliabr B pobic sde
chainsemasShe pegsitilelt subktitste e sidal drourefor nnettlert withsut teducaBtigological

e s Furt her nor e, derlvatlves of the
scifl: A8 S S Bis JPU PO BB SEcHEHIIo oA afRiHS to form
variftsg bﬁ‘LOﬂhe arafihie ktilvrdthih Rhdih 8ot58 MRoi bty & tth® BAking] ﬁe?)ﬁd@rﬁyed in this
sed to_practise_anot heraspect of the present

Stu‘i%hv t & 2lspsenEdandraiansebthenstidry wn@epmldﬁ apepddgue appsed herein,
S

il BRAGH SaEhAS ol AT ORR) Al YR B oo

amm@tamds 13 g am@laéog‘ with helifferxd ptldond meelrb,scfrda-amlﬂmz}md)ﬁlbstltutlon

Ry O T i —
L apticgi mﬁheﬁlﬁ firhg @epidd Wwith bhé or HhdeYof HOABENABEIRNS the sequence

conS|dereg@yar ants of the peptides. A ge ptide B
subgfifaieg gtk B ihave piptley gialogienbtackieisies. hBhe team & functional
derAAiR® &CiLgban®! ﬁﬁ%lﬁﬁqsm'lﬁghnmtmlﬁclﬁ&? ﬁ%%ﬂq&‘ftg u aﬁfs taﬂaﬁogues or
natural amno acid, e.g. an analog wth a dl ht
chena@kﬂm@ug@wfdh@p@tld@r D-ami no acid subst it ut| on As a

furd al.t hou no. aci : ,
cynenpsr TR pBu i AP PR o Yy fBRE 4o in puriy,
mofeSpretRrdbly DOVney e Pt TN 4OTEarl mUBH 08¢ pEehGRgIgN% and far
orm nma

acids in the sequence substituted with the y
mmr‘?d%fs @H% lprger ﬂ% PG s 1a dhe st ippaferreph@iagiment, the purity is larger
than fogpgtTIRN @hbﬁ@ﬁlbﬁ?tﬂu}‘@ ‘peptRicUsRd bk rhst:(lf' &o C}Lr@%ﬂ@ %ﬁnﬂ&%&cal and

to include f %nents vari ants, anal ogues

nut@@nabﬁlﬂmvbgonﬁ ettreaypheproingdex m&tmm aésniescaduegl bplowe

pe at ar

| npfﬂl?ﬁlﬁte frf%(fnsg\{ gr %? f gﬁé{ta? ge % }ves U aﬂB%CS“tb“F‘Lf /ﬁﬁuyns may be
empflﬁ)ﬁédaa‘sdpcmmbte tredt@enyr fof émﬁiﬁhylo@ﬁ% @is6tdéRrorNdikcdse having secondary

ferably | t han. 9Q% p I'n th t f d
et Sodrity. £ito cplrro i dRgeles Rl syogicrhes infctons. The

forrﬁ&lﬁ’ﬁ(tr@nﬁlhyaww RHiB REPEMAE dEAERES Hﬁ)@éﬂi hpc;tﬁﬁraﬁc%ve or inactive
pharmaceutical and nutritional fornulations t

congfuerisnincduding ethey reptides, e@sieiol thsevanal|(ow: 3-Fhpentisles why wswded to
v s h
the ?%?é nfl‘j)?n'lﬁégﬁlg k)v(?ntg?/(lr quﬁl ht (ﬁﬁér uggsreéhent %tsplg I%Cm oF 1t1s gl}nctlonal
derivatimes mﬂlaygbe: ad;edduosp:xue;d::aar ﬁl@OﬁOrIﬂllllﬁ@(ﬁS ®gbihv ithsrRetddaioy listed here.
proliferative disorders,

T, 47 g “Bprereh i ot ol HERTSr JUFARRISGHEE ripactiancous,

subé(ﬁéﬁe@ﬁs ortigtrhdbi@hl, PR mode bF ¥dhink&StisH fﬁ%j alb R 119tH"§1‘Eer1al injection
tive or inactive constituents, 1nclud I Ng oth

thatdé%ﬁ’lsudérégﬂy to, the argan efprellomr Qthef enages of Bdmmmtatldesrermpsdennal
1%@&10%%%&&& or spray, and other forms of delivery known by one in the art. The

formulation may also be orally taken, and may contain carriers that can be used to prevent
gastric digestion of the peptide after oral intake or any other carriers known in the art (for

transdermal such as liposome).



the sane formulation with or w thout other

ingredients. Alternatively, YSV or its functiona
wa@lerosswensiyes may be used to prepare the fornmul BET/GB2004/002678

together with peptides not |listed here. They can be

adm nistered in the formof .,ntravenous,

i ntramuscul ar, |ntracutaneoJ§ subcut aneous or

intradermal . The node of adm nistration may al so be

I ntxa u?erdt l?errélg thie r{bﬁ&t“h%dt }?@ tiad eﬁ,dv?&*e&i I @6k Yo b %tfd@@ that contain

organ of 1e admni stration are
admmcmabpmldad msert@ﬂahiatth@ nngsalﬂmlqualbfr actipe pyptiderivvingites sequence
spef;@irre%ﬁ) of og ﬁts Maéﬁwﬁ geng\éatlg¥ Sl }lt st]{llgﬁttglgle %st@tlaﬁy%lmﬂatr act1v1ty The

addx@dnal ﬁépﬁdéﬁﬁblu@élléa&ﬁ pepiidts tiat peeaiefor @&ﬁiip‘lda Glndtrgﬁsidmb quuence
of the peptide after oral intake_or any other. ca

thak agppEnized RE OAf O [H06¢ ProkaSiephek e ol o ?ﬁt%l&%} Sggdetion of

the%é?ﬂd hedih ntol A€ k@B oMM defl. PEPEdcHSIon! RayBEE cin‘%ct secretion, or

er 'to peptides that contain additional "peptid
indiregbrthedgh sacestetyevesiciegyi nal  bi ol ogi cal ly active peptl de

g:\r/%&g gffitd\r}lgl {RE yegg sp?ﬁp & galtl%lalgﬁd g@gﬂ% gﬁ{ ’Iceng? ;gm%egp%t)mpﬁses,”

ancﬁ%hipglkl‘ylg” ﬁﬂ&@n g diudingniit Imeﬁéded?ﬁﬁlyi Iaitede”] @ad example, a method,
peptides that contain, for exa cid .
cPRFERRe ARCIRa0r P8} BB g Iéaowngﬁe Ryt g gy B arqply said o
cmﬂé s%% HYB! Lfeh8ld a ‘?hcetlﬁ)ds hashust Ableee ro@BtHéf‘ iteth viiiéh “comprises
d protein info the exterior or the cell. The
‘empp incivaly app ngmber @fcetddg@calesﬁﬁp@nconmonpmféu aterag pyother items as
WLlhrough secretory vesicles. As used in the present
pecification and clains, the terns "conprise,"
" CORPIruss® dereinanie 'femmimﬂdg/i foghsistegnessemially cifth g¢fet$u’to apeptide or
necessarily limte For, exanmpl e,
polypERRaTNCH ABIEh | Be B AGH EHBHERAE Ao CORY dithlidgor gne of it

furﬁﬂgnaq; JBYatRRs ag&ty il YddsRdndl ik ABibs $€ the @afboRByl and/or amino
kew se, a nethod, apparatus, nolecule or other item

telmmab hndsmdrmhl@emamtaamﬁdt Bactﬁw qfseid peptidgnypravidedhergin. Thus, as a

no@ﬂﬁltgﬂ eXamp Eeﬁfﬁerecf?l Sf Mt 35 pQ008% ddeCBF i@ Sfunctional
well. ed herein erm nol ogy " consi sti ng

debasioed isatd ynodfilateefremsnd actarnpeqmdi/aiea oell poblyfompve dasorder, such as

whi ch includes, the amno.acid se nc f YSV. .
canigi RRRUOF CbREIVBILIE CPUNETE G B Pl At VA &FBIy oF one of its
funtibihl ASGdiiveN 31l pHIsBR 86 'a&ﬁmgtoftrﬁkﬁiu%gCiiﬁxﬁunafﬁtdﬁﬂty and/or a cell

am no term nal ends and which maintains the act|V|t¥
prodiferatavectignagari theb ap papri asiPieuided Reremwish regpech to that peptide and will
ro RO T, SR B85 15, Bt Al ffbmcn o e
or mwblatoglcanymae/eanmlemwsy mmih/rnatelaalbzaieﬂuq@s thel efbdttatqf e peptide or

i sorder, h as ca
vt &0 g Bl Bt 15y e Al Bl PR BBk g os cancer
or WhichfceRGthieN Amatteihl Mahby ®Sh¥bidic #ASHRSISCHaRRteRiglids\flthe peptide as

of nodul ati ng i Mmune act|V|t¥ and/ or a cel
a modulator of immune activity. Thus, in the foregoing example, a full length naturally

occurring polypeptide which has a primary activity other than modulating immune activity
and/or a cell proliferative disorder, such as cancer, and which contains the amino acid
sequence of YSV peptide or one of its functional derivatives somewhere therein would not

constitute a peptide or polypeptide “consisting essentially of” the YSV peptide or one of its



proliferative disorder, such as cancer, as provided

herein with respect to that peptide and will not
wpomsmees7any characteristics in and of itself ¥CT/6B2004/002678

before nodification by attachnent to one or nore

bi ol ogically active nol ecul es) which materially

reduces the ability of the péptide or polypeptide to

nodul ate i mune activity and/or a cell proliferative

S er,...such.as.cancer -.or which constitutes a . .

fonf P S GRS REBG A8 tBn GE0E sniialy pogoredpemtice
or palypepitdepepith Has apridaryodiviy 6thePthah MUdGRLAE irhMbuhy activity and/or a

Thus, i.n the foregoing exanple, a full |ength
cell prelifierativy digerdeh SRbSHaPSBepttirudmitharming agidseapmes of the YSV
pepf&d b1?/ (lbﬁeYOf Qtlts BedctibRAReARHH R Ed Gyl 'Hﬁ@ﬁi@%%ﬁlﬁ'ntoi’cg{r%g{u% a peptide

a cell proliferative disorder, such as cancer, o
or pahipeptidsonensisting essentialyred” ¥EVobeptidrionue offts ¥@Vtipegh dementives.

. i 1 H . 3 \m
o 05 Ly S B S SR

; pi‘?’@epg% 3 argpeti&ehgrr Ieaé)l?rpeptide
consisw Naskattinlhy of sthe T $Vl peptioé ot hene YRV itp ephdtidb@alodervitived under the
fore:gggsf y e rfliltigxqbl d%slgéﬁé &%&%@Yiﬁlégﬁ% a%%’gi&lp Ir(])atgglgpefp(t)irdg %?ﬂag ghe assays
for RRIMRERY b Snithth€ RothAS dR) idisHYatias bl sl profeh@fve [didider, such as
modul ating immune activity and/or "a cell proliferative
cangfirsimeliding, Buiaivt fimited he.eqervigal atcmoimad Eert daaceandniblenkdngia, which
j [ely £ functional .
are HHE e v et | B e p g8 s kg R BF e oo reacily
detqraypiel wlieetion apeptydraptpotipeptidenonsitts gpentidignifitd Y Vaiepli®/or one of
.. peptide .or ane of its functio derivatives. Those, .
its 5%9?'1@@@ dprvafifes wnder &%#%@aﬁla CLAEI R BB 3pS Fivty of the
pepR&PbI SRy RPtiROkHRERE hﬁs@ﬁﬁﬁ" HodhB1i6S SEME igfiviN 0P hpfABmdSY a cell-
Eeptjde.or one of its functional derivatives under the
profifgratiyeidingrdsaf inpluding izt mpt Aszitedrto ragnediesad cpndersy insfudingebut not
_ : ol : : y Con.
tm PR HerlonIVAPRLAGE, WA Wikl 3RAER BulRhall AUNRL! Qllch are
proyided hdrenatifhwespdetstotleeY SV paptideas cancer, incl udi ng, but
not. Ijmted to, cervical, carcinom, |iver cancer. apd
o Rt Bt SRE R o e B HAPET ogutiing ESpatity 5 mey also
refel i€ pdadePSPhdIARptiddROSICE hhtd 186 thih & 8mafol ackPResRlu8Pin addition to
readily determ ne whether a peptide or polypeptide

d

the o5 pattide 05 seaef #F fynchpnal erivatlyepef ¢ gwropredeedombadiment, the

sarr{%%l‘&ﬁﬁcﬁ [ reﬁe% ﬁvaaﬁ Ul Wﬁ' Fe?s {hﬁx‘? lg Qﬁ]ﬁggcﬂﬁregﬁ&éﬁhtah&ﬁﬁn to the
a the peptide or

y nmeasuring the activity o
YSY pepipdepiriode ofigs fugctidnal debativest dn amednl radre prefafred ¢rabodiment, the

rowt.h .or appearance.of a.cellproljferative disorder,...
sand (CRTRRIRGY TS dfbd PERIACE Mt lsss AL A aminh 4piq sevidis in addition the
YSVpeptititi i @nb i it Binclidnal &t atiPesdh andind@ préfonel 68P6&Mment, the same
and cancer affecting pul nonary tissues, which _ are

terny Rl g Esderh &Y RAPHAGT etpolwpsplédes Vit lewscharstyamins acéfs. in pAdition to the

ys¥ g@ptﬁfe%fr %Fé gfj?seﬂ’{?&gﬂn]g?&grwa %@ g %H&tﬂ&! pggﬂérrg:& %ﬁb(ﬁﬁfeﬂ@ the same
essentially of may also refer 'to peptides or

ternpodlppie petfére espaptideshorialgpepiéds withdessABaradramincersids in addition to the

esidues in addition t he YSV peptide or one.of .its
v GRpbHE R Bl i aehebd deffuties, B T Pp PRt Smioinens, e
sam@Eatdhd1BRt refdriI® peptides or polypeptides with less than 2 amino acids in addition

o2

to the YSV peptide or one of its functional derivatives.



same term nology refers to a peptides with | ess than

15 amno acid residues in addition to the YSV peptide
woeoosiesed its functional derivatives. In an eREnNGBRI04/002678

preferred enbodi nent, the same term nology refers to a

peptides with |ess than 10 qqlno acid residues in

addition the YSV peptide or ‘one of its functiona

derivatives. In another preferred enbodi nent, the sane

terfid ﬁhmcéﬁfcar ﬁ)r%nalaﬁsmmgf Snd P 2hy REbE dgBw f)llihnnaceutlcal

l ess t amno acids in addition to the YSV peptide
carers oBgaroples ofssuftehie t:arunlallnd@fiq angitoif Veesstandpnd phateasentically accepted

e IRSYTER! B TR ALK s

salih® s@ddon, iveiber] Emiilbiensy; ﬁi\ﬂu[dﬁtgt dilgndowatemn@ixdfires dbstriglyceride emulsions,
functional derivatives, In.the post preferre . .

andenthesdvies ol 289k il grteconted el a@fyca@é‘r &F sTierPBEpLip§arrisr may be
sel&@gdylﬁgﬁ A8 mak Bf A BSRishEdh & ROPEHPMAGHES] BmPkidd. ON

YSV peptide or one of its functiona

der ThaY BVasptiteanshits fmetéanel derivativesryabe etmintsieredhyip jatgavenous

it BRI TR GRLy SPREAG] Sua TR e Sufbion, e

subplianisoas attiplapakiby. aCigepémide casy aBo HmﬁxiMmMS(:Brédﬁ @is@ny form of oral

skilled in the hese include hut are n

adrpigistipfis 1 ot@l?lefawag%ﬂ nESREFOR ARy e b 5T witho

moﬂﬁﬁhﬁ’(gi B8 i 'siowaquiea‘@@tf&{n 'Brx&fﬂﬁ%‘i Wilthohut Fﬁ@tﬁbcﬁﬁérﬁﬁprotectlon The
emul si ons, and ot her types of agents, Il ers, coated

Pemldblreetysfualﬂidr oeapenliedn alth dorappf tpid anpdicatiany il oipkyaws cream, gel,
sel.ect e
etc. pRA H‘/lt% n(% é?Ve ’h | C aq)s&@mtaﬂ;fé? ﬁ‘ﬁg ‘&Imé‘éj@%' p%g{u?bt %g? glg% bE ﬂﬁerpreted into
its et Bﬁqmahce%dlckmbd ies amragprbreloackmtamsdnertedwn bain comblnatlon with
i ntravenous injection, intramuscular injectio ..
otheTpepLide FPAUSRESH toigRPREE g RS kR dn @83‘@1' ﬁ? SERE g5 oL g activity
of i BEMIRNE QbR ribEPnaRE #odtn. The peptide may al so be
adm ni stered in any formof oral admnistration |ike )
t ablTbe dossapfsachepepide panide dmg —skﬂgmr b bady, wejght. t/h greferred dose is
o5 o hEE 1 R OBt 88 180 et W S on mode of
adnli@stiaeei. lmﬁvd‘@ﬁ{ tHegftdaeive @&e&ﬁﬁ) bie a@I ldw agt Ituyg facﬁrk@ ofdy weight, since
topic ap Ilcatlon i ke oi ntnent, cream

etg.,
ongyPt FQs OhithenBARIES BHE QBTHA thrakeh TepeRtth aaéw H dadicp cascade of
noﬁ%ﬁ’&)’hgﬁol alaIle§19>n§’ee INMeRIaRLAYCohe B Roled & BEMRbiides can just be an

seq nd cl'oned I nto an expreSS| on syst em on its
initgater for a wholsmatrade of teactigint Womm@nal Weale tb@a@@@m arpye, Ingg 10g per

oSBT Py R PSR 5, P B S 3RS v

mo&cep&férauﬁ&gdmﬁ ércﬁ?ch pept i de may be Ing - 1Ggper
body wei ght . pre erred dose is 10ng - | Ong per

kgz and more preferably | nmg - Inmg per kg for an

11MBIQMﬁen$EiBﬁEIQn€ or nore o{ t he peptldes may operate
thr ou%f]]glg el\(/:h%gt %32}; hv?etlgﬁl’yI lplrowéle%uce E%(pgr?nslgr%gleAmmal Center, China
Medical Science Institute.
YSV was custom manufactured by CS Bio, USA.
Fetal bovine serum (FBS), and RPMI-1640 cell culture medium, Gibco, USA




nor mal physi ol ogi cal response. Alternatively, one or
nore of the peptides can just be an initiator for a
wobebsmosascade of reaction. For an oral i ntakePCT/582004/002678
anount may be Ing - 1CQgper day per kg body weight,
nore preferably Olng - 1g per day per kg body wei ght
and even nore preferably | rrlgSr | Org per day |I.
EXPERI MENTS REGARDI NG THE EFFECTS OF THE YSV PEPTI DE
f 4 BALB/c M ce, 18-22g wei ght,
prow égﬁ%&)@ §1 [}%@ Ani mal Center, China Medi cal
Sci Hnmen Ihlalxtwdelltller carGioma BRI 140D oeilEwett pedwidechbFaresr Research
Bi 0, vi ne_serum (FBS), and RPM - 1640
Depaginge “ﬁﬁ%ﬁ@t a’éaluﬁ%ﬁﬁmﬁ“ﬁ%e USAMIT, and ConA, Signg,
USAHMERNell@RA X0 sliarw&a izbnesm b?ﬁligrﬁgglogféhﬂ ?Dls\%@&e Research
provi ded by Cancer Research Depart nent di cal

Demgpinggag ChingsMedigelScignpprdnstifutaukeni a K562 cel |s were
pr oﬁhﬁgﬁi | ca‘{gﬁgﬁ%&%&gl ér’}ll calss%ise P_\Rgisdggr hIm%t? l(ggy B%partment,

Chi na I ence nstltute man c rv ca
TlaupmMeldunhUhhbmtpel I's were provided by |nmmnol ogy

De ar t nen I\/Ie Lversit 2.1 The effect
9 ]%ﬁl—%hglﬂﬁ’—%ltro 2.1.1

2.1, Wt%%g‘&:é cﬁ:@&%eh B?ﬂei;gén%{ Flﬁcﬁﬂggﬁp&ra?eﬁqlerqu 1Cr)1rlps %t%@
ts entir

Welalice dVess sReHft W@C@lﬁl@@%m&@ mwat\ﬂ@a@ #alpted and

dlsﬁgr%ﬁea%&ﬁfia@ys ephd ﬁﬁéénﬂymﬁf&:g%@us JOX'MQ%{"‘% apd ad usted to a cell

suspensi on was washed” and to a ce ensi
dengity 5f< 5016/mi WWhtHPWM%l@dtﬁrecmbdlumecmmimmgnlounfeaal rbongle serum.

{25 e B BRI o B b S5t PRomions: g,
0. 4]%791’1 r@ OS%‘T‘% Uiﬁu 08pD4 I.m\ W/O ﬁlg%ggfﬁ{lﬁjmaﬂ%gg%&ﬂ% klh‘lqul with

sol utio s adjusted to
RPMLIi-IlﬁweultmdmdnumThe reagents were placed onto a 96

Gy et g "l e 08 BRI ol suhera Pl Aceiiae to the
foubmgi /mhl/WXﬁ\ﬂyﬁ{iJhHéyt@ NuSfenyith,! 99&1/&8[10@&% a&ﬂ@ fl%ouﬁweu YSV

paral | el | s for each concentration;
SOhlty”iTphﬁ (Y?ltl@lss owperniitions, ah atiohiwalie| for RI@M -c])ﬁéla(ﬂhﬁhléxt ut@®ul/well

cont ai ni n % e added tg 12 parall el
© ‘&Pﬂ&gﬁﬂ ?%%@&ﬁ @M fure g %@9{1@111111% 10% FBS)
Wer§ URIBENSH AP parallel wells as negative control, 100ul/well lymphocyte suspension,
100pl/well RPMI-1640 culture medium (10% FBS) and 20ul/well ConA were added to 12

parallel wells as positive control.

The cells were incubated for 68 hrs at 37°C, 5% CO,, and then pelleted by
centrifugation at 150g for 10 minutes. After the supernatant was removed, 50ul/well MTT of
Img/ml in RPMI-1640 was added to the cell pellet and the cells were re-suspended by
shaking for 2 minutes. The incubation was continued for 4 hours. The supernatant was
removed after centrifugation at 150g for 10 minutes. After blotted dry with filter paper, the
cells were mixed with 120pl 40mM HCI-2-propanol and shaken for 3 minutes. ODs7onm of
each well referenced at 630nm was obtained with an ELISA reader.

2.1.2 Results
Table 1 The effects of YSV on T lymphocytes transformation



| OOM /well RPM-1640 culture nedium (10% FBS) and

20m /wel | ConA were added to 12 parallel wells as
w@o®snioses control . The cells were incubated forCBE8BRI03/002678

at 370C, 5% CO2, and then pelleted by centrifugation

at 150g for 10 mnutes. After the supernatant was

removed, 50m /well MIT of Ing/m in RPM- 1640 was

added to the ceII peIIet and the cells were

e gugppnupu SAaKT Y T 1Tate e ~on
Grgs cont i nued f nﬁ“ﬁ@ﬁ?@°f¥ﬁg superE%tant%ﬁe.;PugTB ved
YS¥ter centrifugaigd® at 150g for 10 Ri nuted pﬁ
Y otted dry witH.4igmer paper, the célls wéldHHOked
Y3 th 120m  40rvHd8u2/mir opanol and shéken f §2330.00*
YSV nut es. 03570nm@1f6{4%@qh wel | refereldced at).R30100F was

V:—y&,ggowth an ELI SA reader. 2.1.21Resul tgs11kahhe 1
geg egts of YSV on T |ynphocytes i, 0.14:0.00

rans ormatlonGr nee tion of YS V N X+SD ( QD)
¥ °‘?§Pﬁf PMOS%V%C‘T%@ggYGBQ% @ng 4mg/ i 6 0.18+0.01* YSV
0. 08rrg/rr1 6 0.23+0.00* YSV 0.016ng/mM 6 0.21+0.01*
lﬁleg@l'{—%—éontrol 12 0.11+0.01* Positive control 12

0. 1400001251162 BPED 1 A1/ h Do RRSIrkl, VS VCRAY fofhd B Udle to stimulate the
P<0. OOZIL1 2. 1a13 Concl 61}% onOA?%concentratl on of

T mnmeyng /cnansfomla@wg/anmwtwwrmlth Fatisticelsigrificanre(peg-001).
2.2\S/it It fb? Sg on’ tﬂppnoﬁye!ra‘ﬁoh [0S RE IR0 @G Lo del BE'LFMOZ cells
lH Stattsttrcdal rgnrrTcance ( p<u. UUl). Z. Z
ef fipeiraf YSV on the pr oI iferation of cultured human
l i ver cancer BEL7402 ceII S | nvitro. 2. &'ﬁs

R " o RAIA:
it SHﬁzrﬂgﬁ 'il@EryéanwnBEL'MOQeJellQ %’ﬂ 1‘1&@13 %@&Nﬁ%ﬂa&: dkre detached by

| ogarithm c growt h phase were et ache i ncubati ng
incitmting foro2 3o Fimintiss wiiht phop}ﬁ@@phg’fe@ splie EH 44PBS cgqnpmng 0.05%

g}B?S d (&gg} aééﬂlfﬁg T%a ggléo nan %ﬁ%rﬂlg@@ ﬁg%\%?te(& Pa-';A cottRit microscopy.

Xam ne I nver se Com
Thfm‘LCifeﬁ&mDyvas Tbtﬁox&!drﬂfeﬂ aytapihsrmmkmmsrmamlddlhlfietten of cell compartment

oe QA AL LT 2 5L B0 e EETRE S gt

terdTE Uik Wléé%tléi@%ﬂ:eBc%ll‘é\@%r@ﬂQ@@sté@by gently blowing with a pipette. The

suspended cells were collected by centrifugation at 150g for 10 minutes, and washed twice

by cold D-Hank’s solution with re-suspension and centrifugation. The washed cells were
re-suspended in RPMI-1640 medium with 10% FBS and adjusted to density of 5x10*ml.
The treated BEL7402 cells were placed onto a 96 wells cell culture plate, 100pl/well. The
cells were incubated for 24 hours at 37°C, 5% CO, for re-activation and attachment.

The experiment included three testing groups with different concentrations of YSV
and a negative control. The final concentrations of YSV in culture medium were 20ug/ml,
10pg/ml, and Spg/ml. The YSV solution was replaced by RPMI-1640 culture medium with
10% FBS in the negative control group. Each group contained five parallel wells. The cells
were incubated for 48 hours at 37°C, 5% COs.

The cells were then pelleted by centrifugation at 150g for 10 minutes. After the
supernatant was removed, 100pl/well MTT of 0.5mg/ml in RPMI-1640 was added to the cell



term nate the digestion. The cells were harvested by

gently blowng with a pipette. The suspended cells
waewens/oesrd ect ed by centrifugation at 150y for BROI/GB2004/002678

m nutes, and washed tw ce by cold D-Hank's sol ution

with re-suspension and centrjfugation. The washed

cells were re-suspended in RPM - 1640 nedi um with 10%

FBS and adjusted to density of 5xlO4/m. The treated

BEL7402 cells were pl d o, S . :
oSBT R S O R AL Gt
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attachment. The experinent included three testing
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and S Y SR QR Buf e v B PAR L GRSVl by wsing
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Tabld1E dbathition of Sohas Shudtan 30O eanbHBEIZ 40T belltiabizso heV 8V
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20 utes. After ¢he supefrnps@nt was renoyed, | OO /well
10 of O. 5rTg/n15| n RPW»1PGFR was added 4o 4t he

He 1Ipel l ets and_t he c§' EEO' re re-suspeg%ed by shaki ng
Sugsl 2 ni nutes. 1 ncubati n'é/:gs conti nued”for 4 hours.
T:egﬁhéeﬁ_&m@} natant>was r8A6%&Y after centrifugation at

comOryfing witlonegafive eantrohfr805p| ot ted dry by filter paper,

| OO /wel | 40vM HO - 2- propanol was added to the cell
2.28el Catchismmd shaken for 3 minutes. ODs onm of each well

referenced at 630nm t ai i I s
r ea‘gfe F‘?“C?.lt_?a.ufn Fés{}fgl/ lg?%ag?"ég? lﬁ‘ﬂ ﬁse{??/‘ﬁ%?gﬂg (Ii g‘h bgébéer St ibit the
gro@kh NMBAmbd VIRla©886edr BRkifdRE BELT40D reells tinovimo, Y8ith statistical

~Concentration of YSY N OD val ue % nhibition 20ng/m 5
sigifioanee (00523. 7 | O/ M 5 0.22+0.01* 38.0 5ng/m 5

2.32' %Eeoet(?éc’; o? \%\N%ga&lé %?olﬁ’&gﬁ(;nol)f éulgrrgtﬁﬁ\glg% le*s}lkemia K562 cells in

onpartTng wtir megatrve control, p<0. 05 )
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230 el et S Rl Ferb Sl oS B i B i AR
st apirgkda6 abul@hSOKE6Z AL & 10@hhid)growth phase was adjl’lsted to density of
5x10%m] with RPMI-1640 culture medium containing 10% FBS. 100ul/well of the cell were

placed onto a 96 wells cell culture plate. The cells were incubated for 24 hours at 37°C, 5%
CO,. The experiment included five testing groups with different concentrations of YSV in
culture medium and a negative control group with culture medium only. The final
concentrations of YSV were 40pg/ml, 20pg/ml, 10pg/mi, and Spg/ml. Each group contained
five parallel wells. 100pl/well testing solution was added to the treated cells. The cells were
incubated for 48 hours at 37°C, 5% CO..

The cells were then pelleted by centrifugation at 150g for 10 minutes. The
supernatant was removed and 100pl/well MTT solution of 0.5mg/ml in RPMI-1640 was
added to the cell pellets and the cells were re-suspended by shaking for 2 minutes.

Tncubation was continued for 4 hours. The supernatant was removed after a cenirifugation at



2.3 The effect of YSV on the proliferation of cultured

human | eukem a K562 cells in vitro 2.3.1 Method (as
waele®soidsed i n Ref erence 2 and incorporated herBCTGBR004/002678

its entirety) A human | eukem a K562 cell at

| ogarithm c growmt h phase was adjusted to density of

5xI0 4/m with RPM -1640 cullBure nmedi um contai ning 10%

FBS. 100mM /well of the cell were placed onto a 96

wells cell cultur | ate. The cells were incubated f
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cel | pellets and t g mere re- ended by
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t each r renc t 30n
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cells twatd Slahidd 18} BRedddCsHASE cdrtrabk BfRYoscopy. The supernatant was removed
after cytoplasm pyknosis and dilatation of cell compartment were observed. A few milliliters

of RPMI-1640 medium with 10% FBS were added to terminate the digestion. The cells were

harvested by gently blowing with a pipette. The cells were collected by centrifugation at
150g for 10 minutes, and washed twice by cold Hank’s solution with re-suspension and
centrifugation. The cell pellets were re-suspended in RPMI-1640 medium with 10% FBS
and adjusted to density of 5x10%ml. The treated cells were placed onto a 96 wells cell
culture plate, 100pl/well. The cells were incubated for 24 hours at 37°C, 5% CO, for
re-activation and attachment.

The experiment included two testing groups with different concentrations of YSV in
culture medium, and a negative control with culture medium only. The final concentrations
of YSV were 10ug/ml and 5pg/ml. Each group contained five parallel wells. 100ul/well
testing solution was added to the treated cells. The cells were incubated for 48 hours at 37°C,
5% CO,.



2.4 The inhibition of growth of human cervi cal
carcinoma Hela cells in vitro 2.4.1 Method (as
waele®soidsed i n Ref erence 2 and incorporated herBCTGBR004/002678
its entirety) Human cervical carcinoma Hela cells at
| ogarithm c growth phase were detached by incubating
for 2 to 3 minutes with PBS!2ontai ni ng 0.05%trypsin
and O 02% EDTA. The cells were exam ned by inverted
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reader. 2.4 Result Table 4 The i nhi bi tory effect of
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Fetal bovine serum (FBS): HYCLONE, USA

Human leukemia K562 cell line: Hematological Disease Research Department, China

Medical Science Institute.

Healthy nude mice (BALB/C (nu/nu), SPF, male, 4-5 weeks old, weight 18-22g):
Shanghai Tumor Research Department, China Medical Academy of Science.
2.5.2 Methods
2.5.2.1 Cell culture

K-562 cells were maintained in RPMI-1640 medium with 10% FBS at 37°C, 5%
COa.

2.5.2.2 Preparation of leukemia mice model 13]




5mg/m 5 0.22 + 0.00* 18.4 Negative control 5 0.24 +

0.01 * conparing wth negative control, p<0.05 2.4.3
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was found to be able to inhibit the growmh of human

cervical carcinoma Hela cells in vitro, wth

statistical significance (p<%P_ 05). 2.5 Effects of YSV
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2.5.2.5 Statistical method

All the data were shown as arithmetic mean + SD. The data were analyzed using the
ANOVA test of the SPSS software. P <0.05 was accepted as having statistical significance.
253 Results
Table 1 Effect of YSV on the growth of nude mice-transplanted human leukemia K562

Groups Dosage N Tumor weight Tumor volume Inhibition index
(2) (cm3) (%)
YSV 160ug/kg/day 10 2.9541.58% 3.15+1.74% 37.9
Saline 0.2ml/day 14 4.75+2.21 5.08+2.15 -

*: Comparing to saline group P<0.05
2.5.4. Conclusion
YSV at suitable dosage was found to be able to inhibit the growth of nude mice-
transplanted significantly human leukemia K562, with statistical significance compared with
the saline control group (p<0.05).
2.6 Inhibition of YSV on the growth of C57BL/6 mice-transplanted melanoma B16




The general conditions of the mce was exam ned daily

and the tunor size was neasured in every 3 - 4 days.
waews000sod une (MmB) V (1/6) pXYZ where X, Y, aPCI/GBo®n©02678

the dianeters of the tunor on the three planes. On the

next day after the |ast test subst ance adm ni stration,

the tunors were excised, t hélwei ght of tunor was

recorded and the tumor vol ume was measur ed. _TuLmr f
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of YSV on the growh of m ce-trans
Chlﬁ@al\@d@ﬁhA@ﬂ@mY@fSCm«teerl als 2.6.1.1 Pepti de YSV: |

st.om synt hesi zed by Shenzhen Kangzhe Pharmaceuti ca

2.6. %AHMJY PR Chi na. )?i 6.1.2 Control substances and

ot Hésalthre agfen B/ ymico (BB haly, dese¥l-oldShanmyi fidualA@femy of

Phar, i cal ., Ltd. Saline: China Osuka
Mll%?ﬁ%ﬁ@i%ﬁ%‘l%m Ltd. RPM-1640 cell culture
2.6.0editstabd G BCO, USA Fetal bovine serum (FBS): HYCLONE,

USA.
2.6.2.1 Cell culture
B16 cells were maintained in RPMI-1640 medium with 10% FBS at 37°C, 5% COs,.

2.6.2.2 Preparation of melanoma mice mode] !

Mouse B16 melanoma culture at log phase was adjusted to 2.5 x 10%/ml with Hank’s
solution. 0.2ml of this was subcutaneously injected to the right axilla of healthy C57 BL/6
mice to form the melanoma mice model.
2.6.2.3 Grouping of animals and test substance administration

The mice bearing melanoma B16 were randomized into groups of: saline (0.2ml/day),
Cyclophosphamide (Cy) (20mg/kg/day), and YSV (640ug/kg/day and 320ug/kg/day). The
test substances were dissolved in 0.2ml saline and applied intraperitoneally once per day for
20 consecutive days to the melanoma mice models started from the next day after the tumor
transplantation.

2.6.2.4 Monitoring parameters

From the next day after the tumor implantation, the general conditions of the mice

and the growth of the tumor were observed daily.



Hank's solution: Dingtian Co., Ltd. 2.6.1.3 Cell line

Mouse B16 nel anonma cell line: fromthe Institute of
w®r@shensist ry and cell Bi ol ogy China Medi cal Ae@reBpooafo2e7s

Science. 2.6.1.4 Animals Healthy C57 BL/6 mce (SPF,
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*Comparing to saline group p<0.05
2.6.4. Conclusion
At suitable dosage, YSV was found to be able to inhibit the growth of B16 melanoma
in C57BL/6 mice, with statistical significance compared with the saline control (p<0.05).
2.7  The Inhibitory Effects of YSV on A549 Human Pulmonary carcinoma Xenograft in
Nude Mice
2.7.1 Materials

2.7.1.1 Peptides
YSV: contract synthesized by CS Bio Co., USA

2.7.1.2 Control substances and other reagents

Cyclophosphamide (Cy): Shanghai Hualian Pharmaceutical Co., Ltd.
Saline: China OTSUKA Pharmaceutical Co., Ltd.
Fetal Bovine Serum (FBS): HYCLONE, USA
RPMI-1640 cell culture medium: GIBCO, USA
2.7.1.3 Animals



statistically significant. 2.6.3 Results Table 1 The
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2.7.2.2 Grouping and drug administration methods

The nude mice bearing A549 xenografts were randomly divided into groups of: saline
control (0.2ml/day), YSV groups of different dosages, and Cy control (0.2mg/kg/day). The
test substances were dissolved in 0.2ml saline and administered intraperitoneally to the mice
starting from the day after the transplantation, once per day for 40 consecutive days.

2.7.2.3 Monitoring parameters

The general condition of the mice was observed daily. The mice were weighed every
3 — 4 days and the volume of the tumor was measured:
V = (1/6)nXYZ, where X, Y, and Z were the diameters of the tumor on the 3 planes.

The day after the last injection, the tumors were excised, weighted, and the volume
measured. The tumors were examined for signs of necrosis.
Tumor inhibition index = (average tumor weight of saline group - average tumor weight of
test group) / average tumor weight of saline group x 100%)

Parts of the tumor with good growth condition and firm texture and without
ulceration or necrosis were selected, trimmed and fixed with 10% formaldehyde for
pathological examination.

2.7.2.4 Statistical analysis

Statistical analysis was performed with SPSS software using one-way ANOVA

analysis.



2.7.2 Methods 2.7.2.1 Preparation of pul nonary
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Parts of the tunor with good growh condition and firm
texture and without ulceration or necrosis were
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pat hol ogi cal exam nation. 2.7.2.4 Statistical analysis
Statistical analysis was perfornmed with SPSS software
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Tunmor wei ght Tunor vol unme G oups Dosage N inhibition
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YSV was found to be able to inhibit the growth of human hepatocellular carcinoma
BEL7402 cells, human leukemia K562 cells, and human cervical carcinoma Hela cell in
vitro, as well as human leukemia K562 cells, murine B16 melanoma cells and A549 human
pulmonary carcinoma cells in vivo. This shows that YSV may be useful in the treatment of
human cell proliferative diseases.
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the expression vector produces the desired peptlde in a microbe normally found in the
mammalian gut or a microbe tolerated by the mammalian digestive tract. Some of the
microbial species in which the desired peptide can be expressed include, but are not limited
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infantis, B. lactis, B. longum or others; Enterococcus faecalis or Ent. facium;
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III. PEPTIDE CONJUGATIONS TO AND FORMULATIONS WITH YSV AND
DERIVATIVES THEREOF

The biologically active peptides of the present invention may be conjugated to other
biologically effective or useful molecules to provide an additional effect or use or to enhance

their therapeutic effectiveness. Many potential conjugating molecules, their biological
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researchers conjugated adenine arabinoside monophosphate (ara-AMP), a phosphorylated



Anot her beneficial effect of targeting a peptide drug
to the site where its activity is nost desired is the
w0 edsooisen of unwanted side effects. A pepti dePdr/G§2004/002678
that is adm nistered in order to effect a change in a
particular cell or tissue type can also act in other
| ocations within an individadl, sonetines with
detrinmental results. By targeting the peptide to the
desired | ocation of activity via conjugation to a
nuoﬂ@s@etanﬁ@gn@ beftvgl aéalnﬁmléepeﬁhs: Bnvirgg; ito tpcksapimgted daiman albumin, a

galgcft(?s !;’Fe%ﬁqa'tln hﬁgro gfed tat%ggt %%ﬁ%# ???%g?oqtproctbnghat interacts

s can pe re
with @dﬁﬁhﬁeﬂIgagicﬁsﬂaﬁildwdsIvylt}DthhatfﬁmmsThﬁohgllg boklingnte tbfs r¥&yptor, the
or f t|on derlvatlve t here an be conjugat ed t
corgiepi] Bty SR 51 SUERBED BIER i RPHagVr 1 Eypyaovorbfon, the
cor.ltu%%dl RS id HIRHSH 26! lysbdtend Ofliere fithABordsbtweUBE twhBymPénents of
he conj ugation technologles descri bed bel ow for

thetogng@ﬂﬁeﬁ Teg epledvgd relpasing ast-AMP béatriere foam. why thegdudy cited
oG5 G0, BELRL00L 6,4 ATANRS b it croic
hepyatms Bdmﬁectmnst het ¢id es‘ecetuse: theentinicahsidéeffeds asm:ﬂ ey neunefoxicity, that

ective d ver an antj-hepatitis
the s on TS LRI EHSHoL POl TR o8t BF Jsq it gny of the
pep@asgmﬁap&mimﬂd@ﬂﬁtnol 29(13):275, 1997, which is
i ncor porated herein by reference in its entiret

o
t hi B seelaipd spidyda s ene alyg) by A sprar Essaneh gaaabaﬂio%tﬁfi@o etal,
Blcfgﬁaﬁpmg@che 6&@2@54\%1 an Qﬁﬁ %Qﬁl:%f ¥h@ﬁ(ﬁgé}5’&§éuﬁg%ggﬁ S-fluoro 2-

ogue active agai’'nst epatltls B virus
dedxaumma (rFI%R)e trahg uaamga@ddauodamsamugm@mlvéy]ysme fmprigt fnigreet the

macr gnol ec tes express ayreceptor
R R e R S R
livdt c@his, atiitible¥ve hb Ib@ll}tghet*%élﬂFUgthﬁdttHé &rgeﬁﬁg micﬂéquld. h& portion of
conju ated drug will be selectlvel

thefegsal 6k el hoay gy the Bef w5 gRd atlpgd %ﬁ hﬁ@agf:@t? Wa@mfaéwn of the
antf] %ﬂcX@égﬁ:ﬂt £Q aYe?lo %@&nc&ﬁﬁhsn 'igqs%ﬂl?ﬁag f&%ﬁﬁﬁﬁ&boﬁ&ﬁcaﬁ W&ivity on

one t he conjugate ug i's cl eaved
ther eie@a@tln gceélls aﬂmtIVIhavm infileratadt ihv ellf’tm mBecansehthes gy s selectively

d d
coB P RS e AT AR B0 3 LA e

smklﬁq@ﬁphatrﬂnSccBogdShfll@Cabﬁlﬁtﬁ)saguﬂf thié fled) mhcmﬁl@&adtobmpohﬂld]i Tk strategy
side _effec as.neurogtoxicity, that_th
canoetHized i |38)ﬁ ° eﬂ’Fl?—.téieé phU ﬁ\WSE%}%%‘?é‘“O“SuE‘W “é?’iance conjugation of

lacRRAMREEA PSR PRiteIE sV dulla ﬁgﬁﬁﬁ@éntfyl'l‘@d&@ Ritd (Qﬁ§geq{ecés’3§ry to treat a

present |nvent|on n arelated stud Yy to the one
hepabitiy B, infsytiothanddimercanegrdnpe indiadeal( D St ef ano et al

Bi oﬁge%r eeglgu({}acom ouncfslt()é}aﬁlc%?ar [} glg)ejszjdr &l t?]?eg Wffl%ﬁccﬁé body has

cherof I{é ap
bednFdtfdyed RS r@lﬁfbjeﬂ@tailﬁ'drehﬁldsmtd;?&dﬂntﬁﬂﬁ eEoerdamp].e- hymrmells often
in order tghé et th conpound to the liver_ and t
CXQIFSPRbTRYTEH! el et PREIEFUGNE TEEPIET FDchS (3 B such as

boHBesRty, lhﬂeﬂl%fng%hh&w-ﬁé@aﬁﬁ abRHR, diesoRnRsittial B RRe kiR the anti-
and the targetln? nol ecule. A portlon of
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as free taxol but with reduced toxicity to normal cells (Huang et al., Chem. Biol., 7(7):453,
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the blood-brain barrier. This allows the drug to be administered intravenously instead of by

intracerebro ventricular injection.
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comprrisey toethemlemeptsdet #si welk hBhenintraydnepsly adwinisiepsd drug took longer to
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dosing schedule enhances the practical value of the drug as a treatment option.

As would be apparent to a person of skill in the art, the techniques and procedures of
Patel et al. are readily adaptable to the delivery of any peptides that fall within a limited size

range, including any of the peptides of the present invention. For example, a peptide of the
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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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conjugated to poly(L-glutamic acid) (PG-TXL). PG-TXL appeared to have superior anti-
tumor activity compared to free paclitaxel, suggesting that the drug has superior

pharmokinetic properties or maybe even a superior method of action. However, investigators

found that PG-TXL exerted its effects by the same mechanism of action as the free drug,
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to theshakilled 1mithe gutnmay be uerd 61 tdyge the: cb2Bpatk0@@radation of a peptide

coﬁgg%ﬁgfc%tn%lgt?ncﬁ?%é%n‘ﬁgf;i Sflc ?rg%g‘lpltstgg%?ﬁ%lu%%?ég Ia tflgt% 1ioplgltdelalvantle\y6\:’ thereof.
Repairghels glbwt @eveomedi dyméB@ B¥ploactes thXproddep 3&@2&%5: @om Iluminally

have superior, anti- tynor agtivity conpare
seclSletl Proidzs i

£ D vl 2 PRkt PAMGoSipdi dfter axe found on

theXuafabDES A1BnbCosRI BRI the SroR¥inFBYRERicR Y BRI Fentry for peptide
nmet hod of action. However, investigators found that
dryss; BemigpePeharrh af ¢/ di flanesTdsgett, Hed s dAR9)mepdra thiesereatfon of peptide
£l t . ee. j .ng cell.cycle arrest b
oo gRend AR P ANBL DAY GELBIE PR Rty
attanlhibdirtb treucobdhadibromlpuggetitis nbixdt pdphia Bbibitoi &as included in tablets

ti-t.umpr activity of the nj ugat ed. drug.ari ses _from
cof Rl R, 2o iy RRINET b Simtlege fiserhon, ol of
thet insulfrOfiprig@ingol HBlel RhdhRthbblised! WRERRERLAS 50% of the insulin from
oncentration for a |onger period as conpared to
tablginpontaipingthoinhintor fas prosstedelser dlegradtionaddianpiher ghdy, the same
Rp ke ' o ' t] f the, . .
e s PRt bRt Bkeel ol uPFR MR el s ettt o
inhglgtidleprasatiom o Ebiotogicallyractivieigebiidey (Bbinkop-Bolasirstedrlal., Kde. Drug Del.

n [ gradation of peptides may, in so cases,
Refagtug’s PP R eGP rbt uauegoRrasgbarepiplated to
cellflost ieat G0 B} thig R4 fin ERERNO hR@r 8Fudifal f)ﬁ%&%bé}gie%ﬁl?{d"ﬁlt ifistaceans

as

(g%%radatLon of a peptide described bel ow, as well _
aMmGPREr o%ﬁflaﬁaﬁycﬁ?ni”éé%?hé giretsase gpfiibiters te ehitdseis @nd including this
corigatddalolebht HEhAEdrmulRY ideO L Rfinhibit; igesti
nzggzay 4 ci) ey ada(h%ln 0? Qgth%‘}%??%eedr{égmﬁaﬁg@hlbltlon of digestive
tragt @ﬁcgpz:@pé, wes @gs,g'mrb@ﬁﬂg/th@bioavaitabﬁ'ﬂ;jr of thagemtideySitheut thke side effects
thaf WBEh 2 %%ecge Wi hag n\ali%is%rgt%negff free protease inhibitors. In the study, a variety

of protease inhibitors alone and in combination were utilized for conjugation to the chitosan

carrier. A chitosan-EDTA conjugate inhibited endogenous proteases as well, by binding

mineral co-factors required by certain proteases for activity. As would be readily apparent to



Researchers have devel oped nunerous approaches to
protect peptides fromlumnally secreted proteases in
wao b@sgus7as wel | as menbrane- bound pepti dases. PATI6B2004/002678
| atter are found on the surface of all nucosa
ti ssues, the crossing of which is often the route of
entry for peptide drugs. Berxtkop-Schurch et al. (J.
Drug Target., 7:55, 1999) report the creation of
peptide drug formul ations containing inhibitors of
onepefils kil iAthepargladgige nombpreqfgoasible inatiged batween carrier molecules

ttached to .nmucoagdhesi ol =2 1R e S| .

oo EGPE o B RL BT TS0 A bRl o emie
forflila€bnd, Ray RAtIGEh Uade feadiBbior atapted foomsd tithns peptide of the present
. simulating digestion, all of the insulin fromcontrol. .. .
invertime By ClR R fBBNtioR dor W@&%W (P& 419 RFPEBRATRE Piplgase inbibitors
bodrdSH!chitodah 08t akivelySofCREY *bMld e fsB& i PlaLObL RErai¥@Scular injections.

protecteg from degradation. In another study, the same
Thigrappppagh idopy edt plovahswng e Bt rksoghable serjagated yersion of YSV

.woul 4 .nor nal | a t.0Xi ' t L.nhipi
I 0T T G BSPP, BlRaGL o5, ok bR st o
bioaBehbitiopfobelinpetide ahd ad derivAidwes. Drug Del . Rev., 52:127,

2001). This proach ytilizes chitosan, a .

am Rofbhssedians Beecied apdacaisn by st wolsule, peptides themselves

carP ¥dri@qt @k FloRiduehihhd Argefs. MAhPlof $hé U6HjUgRlon technologies for using a
pol ysaccari de found in crustaceans and ot her

pepsidgatel gt Byndemugatd AgieAdoptivnedsetibshpeirvorss Yl as other

co Ggéatti%ﬁ q?ch%@ﬁ’) *e@ G AALLP Q? tﬂgisg’ k980 Ygahe glf‘t,nHJag Yal &el Wit peptide
Hul ation 8 the pepti de érug, si gni fi cant

cothpiisitng, tconsistife etbaptisily vEort comsisting of ersesY S or sefgngtional derivative

T
(DEGI) nd tcbAfubABd @fto hipepride fof Rageting PiPdléso MBFMOnis tatteighly cytotoxic

study, a vafleti_of protease I nhibitors alone and in . i
agepb it i effentivaidn Killing # varely L6 URYGlldaPiSortieWeeResince 1t is rapidly

cleg%gt g&mh& HolthLlis tléréi)laﬁt'ié’%flP? 'I_ﬁi/—iﬁgfégm Hoahe stiuap,: BELRS has been

ogenous proteases as we I ndi ng m nera
coj0gdtat to hspartbeplirr feabnippt of ot aichnptropie esdsanf araleguei ofi thy  fragment
As woul d be readj]y .apparent. toone with ski.ll in the
coRfRIPINZ, Y o A, S R STIBRS FBY & 0 T L 9 e pelpisaety to e
mefofrbfih rERpRGY IS RithnehEREIRY cADIiE (RRi-Vaighsl ebgl, J. Pharm. Sci,,
created to provide beneficial properties to peptide
861987 mip2Di ofls, fagijateftheiberation ATIDENK | §om dhe depiidy fegments by

. A j.d .1 t gl i :
anfifBebideded PERH e Soli gL AR YRR Gfts Rlhe pepides.  The
resp@ohdrsl Goundithey the atnfasedidnigshird mos: dfoative stdkilting hedanoma cells that

oral deliyer f YSV could be used in place of
‘hQWFP@HﬁQE%SQéaE Pections. This approach does not rule

out Tis ieN@cth BE tHEePti R PP iRARE RNt FeBhtUgah by licingiartob a targeting

YSV (di scussed in a paragraph above) in this

ability imhbrent ivrthe peptideethemsedvese Feningieaes; dke theiemelgpotropin fragment, a
ioavai lapildty.for.this peptide ' ' I ues

poll BB by B B B P e or

disttespt of celepBydamgt thapptidess £aonjagimvea dsigtdoeld be targeted to the

loctrartgle; g’g’;hgﬁé 4 gfzvg E gfg;é E%dyggf)gn?rfldi\t/iggal%%ln gu e%%eld%vr}th the drug.

Peptides as conjugates can serve functions other than targeting. Any of the

conjugation technologies for enhancing the therapeutic effectiveness of a peptide described



peptide to target a nolecule to a desired | ocation

descri bed bel ow, as well as other conjugation
wo embneisogi es fam liar to those skilled in theP@r/GB209ay02678

be used with a peptide conprising, consisting

essentially of or consisting of one of YSV or a

functional derivative thereo38 For exanpl e,

researchers have taken the anticancer drug

di fl uoronet hyl orni thine (DFMJ) and_conjugated it to a
belowpes well fag othen couingatign perhpolegiss fanpilie toghaserfkyledyin the art, may be

0 t o . i\ i- i I IR i .

s RAS P apbIR o SRS ifpkife Kl RoNEShg scntialy
of of earsitng bONiSher bbinhytioriat dertviativefheteoif.c Fitzpatricki & al. have improved

limted. Ig this s;ud¥f DFMO has g en con£ ate§1to a_ olecul
P A oPBLESHed AREERER ST Y HEPRAGEPBRT PSS cah ey gamolecules
(ARficahb@ D WERIEh, CONt BoB). MdethvRead il dfchdy been conjugated to human

substitutions that was shown to pind. preferential

. . y LO
serupieal eI ddo Angrease e BPIakOpY AdAFHEHY ABAIBH SHROTE!? Ofce taken
- o ) . i _
5B R ARl IR ARy qmes in
lysosphe eed tCamgmensstbis arivtoxipefiettdasds insettimgdr fayr wagno acid linker

conjugated to the N-termn s_of .the peptides, T
P BRI PTHaeT et RO A o piY BTk Efipld Enaymes,
theehth&tt io¥ @cide HithbirggitdBdnsnedewtieh csll$ Rain theeonjugate molecule was
. unconjugated drug_al one. The effects of the egtid?s
incgfaseche TtecRies AL S PSPy BEOY dReY; be SaFing gher chects through
spdci OBt iRt fattidulh 8hBMes! Byli@rRERLLSerkiae BB Bk V@Rntion into
For instance, |ike the a nelanotropin fragnent, a .
a qeajugeicdimolepdp s ddinker sdgmenhbawesnn dmg/am? f6l cawiey molecule, or in
ertain receptor foun n f [.ST 1 B
ad 1?/18% ?% ncglg?rﬁl?nl 9 s¢ |err1lg tl?%%lia%g%(&%‘l{l{ ggi gﬁlabegglgéjrﬁ% aﬁ@% can create a
prélaiig €aulig feret agstpeine tbrt Motehsuscomtibid ao thé 4duofte afeploseases and
within the body of an individual being treated with .
s sauH GO Sp T e g (Bt BaRCOe FOGSF HEY pigriveate. As
se&f Pethe tRaRApIe 8 %thﬂgate(ﬁﬁﬂenﬂfthériﬁl £S5 sUbAL & Odltering that rate of drug
t echnol ogi es for enhancing the therapeutic
ma¢qubedgliveryess gofatly cppes de clediventseabeleg as wel | as

oth ] [ ec [ 1.1

ok 11 SAPH BEL U SSESDRGR o8 ol sl Bled B rdBRpon other facors
sutther thp ectiviatoe fthteaifiawel @s thegiresanqpapftaticte noodequidr signgls near or within

consi sting essentially. of or consisti f YSV or.a .
t0f GriEe i Gttt rye o e Bt o v gadtiicl ianghen ol gl or signl
nebd¥Rb BY BEbsHRO Maghj SR 4 AATRE. Al BAYeEh., 888N, 1990)LkIhdIE] Be effects

pepti de spacer between the two nol ecul es (Anticancer

of DhwrgarDesstigin natripretic powsle. (M Rbtane patienthavith defigipt endogenous
ARBESHEQR) HgatEd ;ﬁfgg B@%‘Hdé %&%ﬁlﬂ? L{ge}gati(eh@A)htnEl%ma withdrawal of

I ncrease 1°t's upt and actrvity agal nst
glowebbrticoidnberapy ke rlutipg Isybsaqueet kesumptien of thdngpy using dexamethasone.

thotre ' i berated fraom.the.conjugate by ..
PR BT o AN BT G P gE i pteton only when the
peFﬁd@ﬁ&iﬁoﬁe &fak @G ¥en- duBg | cBB@Nitaf dékahRtHasei¥ thdtr@&itd Treatment with
i nker peptide between the nethotrexate and the HSA
hANR duiing wibdiayabiplglaeqsartisyid) herarphad ne fEgehesthe effect of concurrent

steroid hormone administration can also be to enhance the activity of a peptide. In a report
from Zhu et al. (Acta Pharm. Sinica, 28:166, 1993), the activity of the analgesic peptide
kyotorphin (KTP) was significantly enhanced by conjugation to hydrocortisone via a short



t he anbunt of active nethotrexate generated within

cells fromthe conjugate nol ecul e was increased. The
w@eptiasss of the present invention nay be exerPCTGB2004/002678

their effects through specific interaction with

particul ar enzynmes. By incorporating a peptide of the

invention into a conjugated 38l ecul e as a |inker

segnent between a drug and its carrier nolecule, or in

addi tion to another |inker segnent, the

linkensegmienk ph eempaed fonthp actions ofthaipeptide slonan Nor effdcewas seen with the
adﬁﬁﬁmgﬁﬂgl§ﬂg&f%&ﬂgyk%hﬁQSIstant or nore susceptible to

the activity o rot eases and subsequently increase or

dec rﬁﬁﬁﬁ@ts tdfghesatseidads 1ﬁu8.1l@temhb ebilite of ateeds elofrhaiﬁs tad&onjugated

es of onJ gat e

m&ﬁge”%%ét ea(rg apy° é&%ﬁ%‘ﬁ%&@@omaﬁa{l éll?\‘i §* ERAnce eeacarltﬁa pijologically

activd peptides. delniyvef the GRPtigs At thy pRREANGertd® may also be modulated or
i veness, of a drug.  The effects of a drug on

effe
acB‘éalI‘?(fﬁYJ cougation tagy CB@pB]anEPlé af siernich dpimepngpord’ ttq:;élmques of Zhu
et hBChIObE re°ddﬂ9 a§§pt&b ?ora&)'hj %%dnoﬁ s?ér?fdemf;fecgle& &l \A*;ef‘q%.de otl? he present
presence of "ot her nol ecul"ar si gnal s near or
inveafipn. |Higwemd theyels 5 111510 oradele éxsmplarg stap-wise kgmResisnreactions for

needs
hnﬁfng%&trmd %Bgﬁ&%% (t:(?% ﬁ pepE po?r}a Rrﬁsen%ﬁ\?ﬁgppn 95 3
15 The %)mﬁ]lem qbr&sdntédl eb@fef}ﬁ's‘h&e ekeriplaB wajy toaéugment the usefulness

SO R L B o b i st

willihléBoveReopad heMBagridd!id Blatth ﬁ”é&g{@ﬁ%ﬁldgfbased clinical treatments.  As
glucocort|00|d therapy or during subsequent resunptio

d brepappniuél wge deikassiihasbrert, Rhe |te¢immu|eesmagmmj abd protocols

onI ed‘%lte Es ?IEL eﬂe%ﬁ&? Blg)%hén 1%36 ngSIa%eLanc\%gﬁeos%F & gﬁnlcal testing are

allmddw rpitlbie tdexpnithb asgites bf tapreait invergat. ment Wit h

hANP during w thdrawal of glucocorticoid therapy had

no effect. The effect of concurrent steroid hornone

adm ni stration can also be to enhance the activity of

a peptide. In a report fromZzhu et al. (Acta Pharm

Sinica, 28:166, 1993), the activity of the anal gesic
pepti de kyotorphin (KTP) g@ﬁm§t§q|f|cantly enhanced by
conj ugation to hydrocortrsune—vra a shortlinker

alwvary of peptaduylapesh ;taneﬂldaﬁvaﬂﬁlnmﬂedﬁadtcfbi‘zcﬂﬁlpbhdﬂﬁial spemes

een wWith the adm nistration

hy Pyt 52 SR G50 a arbiited $hant GSHPPEToMeHfds® St @eptides of this

inviehtidmstoraaliest b @esalbdd dhovel ASDRMOIHudRE MRARACARs YSV is synthesized
b §ﬁ£ gfted nol ecul es or as ingredients in fornul atlor\{n
Y CarMshl Bieeey adh Mk QNAhsqureee vs dgseded ito| amgexragssipn vector using
tadibd MBhMRGRL | ©
s aI i 1663 oﬁl@s mgs ggneélé"%ﬂ%lﬁéer gg ?%rﬁlizigf foqﬁisggfq\llltg{i' Jia %B%St Yhe expression
vecg@iplggiad corainga @Dnsd:lmtarp ptqmmtn functmﬁlalsmefraotoﬂahﬂf ﬁ@mﬂﬁple cloning
e can adi adap
it BF A EROIRER PSR flies i RCRTEEE o0 cppREBLm drgell a o
selquiabBembrkeny@iet thatrconforgresiSnde thhmabiotic "(liosé?d B OhiMl§ procedures)

dexerrpl ar step-w se synt hesi s reactl ons
and may comprise other sequences to assist in the plOduCthIl 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,



i nking steroid hornones to any of the peptides of the
present invention. The exanpl es presented above
w@e@sids7exenpl ary ways to augnent the usef ul NnBEEGBR@4/002678
the activities of any of the peptides of the
i nvention. Further developnments in this field wll
hel p overcone the barriers té0creating effective
pepti de-based clinical treatnments. As woul d be
apparent to one with skill in the art, the techniques,
as veslps it wethadl fgrdiscoreing erevkpiopwiery By said badteriap apy iog which may be
i j r k-cal (P aT o
orPoS ARSI g AUSIRE SRl LS BRI PAh o expros
peptiy inddacobaditic Pk esehdic ianiMdenidoding £6dvaL Foeptiel suekras peptides

of .peptides thro eneti.cally engineered. . . .
coPREBaBAL T Pt BT PP ARG ATA SR TG FlecHingin Kaetobacllus Lactis
deRirB¥l HE0. P PaRBENEXEHI, FURY it Abade, iQirkkebdsée behRiRh i omoter and

of this invention to a host as described above. A L
the auelein aeid: mmsedias derineptids\pfithe giprem dayeptian isyoh: fghiheq nucleic acid
enfiGHIE LR el By I IGC i Tnd AREES 2010 BB e pomtide of the
presegtiinestiomg famliar to those skilled in the art. The

expr.essj.on vector..sel ect ed nt ai_n titutive :

or oA 9I7 GHLRE terionce pERS eepie, the TR spqyeice Smthesized may
cofilpBibd fguéickErofl8d intthe lipationed elonig oFfai DN 4 eGU @caprdssion vector.

a specific 5 to 3" orientation as. well as a )

Fog eqxampleh & 1HAi0R eT12R doe agaitioRotife rthaty earespapdc e paesafpund in the

maﬂhllg Rt bP iRIvEctoP cdtl RNhAEp RELE FY IRy nBEL-dBINA at the 5’ and
conpri se ot her sequences to assist in thé production _

3’andy of ths eeyuendepro dfat tHeesepepré dasbe dondd iaprepaywaientation within the

ept Ld eguences.,. An_exa f sugh vegtor i s. —_r
B T B
enizy?més? ;ﬂwhp@{]rﬁieﬂd Iﬁgﬁtﬁirgrebytidnefvﬁﬂﬁﬂﬁeveictlmr il?hé tedkyrtkdsized DNA are
Briefly, this patent discusses several known pronoters. .
follpryed by, Heleﬁf@ﬁwiﬁﬂn e Pobaeb Plsﬁ%mé‘g ok ggl,l-aéf?\ﬁéﬁnsfgz@%f bacteria are
pli¥Ed B el o RERVIBE hithiHRYR| wiREIPHR L/8ES ¢dhfd8kdistance. A colony of
of whi ch ly I'i nked

acteria, any may be operably linked to a
transforreedbantirid ie sdeddechipr grovetbicitieres ind plastpidagenpration procedures; the
predhy &t ﬂ?e”scy&l oSFE AR e PO%H cgr?en{at%olar felaRagkd - A

AUCl el ¢ aci d efncoding a sighal peptide, such as
peptihiespeasiph ivedtogis dien tantfornddl intost bagtdnythaspheboia Lactobacillus

am no acids that are_actjve jn_Lactopacillus |.acti
spgges F‘ilog‘@a%r ﬂcz&@zﬁtpa?gqﬁ%o%§d c§’llg 3% 5§ t’ed (‘f?n(ul@rdwgﬁggét’he selectable

mhrker BLET RRRBGALOLNGERqIdMBe REPINB kEdret@Mtbtthep sk @A be verified by
acid encoding the peptide of the present invention

pesfiguhing Rawestave binicpasfoeming gfl eleetwenbatesisiad pspiddraipresept indle growth

mé(flul#q Ny fth%ggta atrJl1 técﬂﬁ' qﬂéjsc l K'tfn de&?&?' abfifla ?{semo'sgﬁand used
of "t he present 1nvention.” I'naddition to the coding

tosgeped dagobcdd eulpapt oflehe phetibNly segiuensie bayaided zelure of the

geg?%‘ﬁﬁ% § éiifngérgﬁ§ gg%%gg ?:%Qrtsgs{q%;t(ﬂgiggﬁté%gp%:tﬁgté%t%gorv?nn (ljlp and at least a

portion thereof is administered to the alimentary canal, vagina, trachea or other area of the

host organism in which the bacteria are able to replicate. If desired, the bacterial cultures can
be treated in a variety of ways to produce a supplement for enteric consumption by the host.
These treatments include lyophilization or other methods of preserving the bacteria, in

addition to combining the bacteria with carrier agents, such as solutions, solvents, dispersion



For exanple, restriction enzyne recognition sites that
correspond to ones found in the nultiple cloning site
w@Rooshesvect or can be incorporated into the syPeTiesr@en02678
DNA at the 5° and 3" ends of the sequence, so that the
sequence can be cloned in proper orientation within
the vector. Both the vector &nhd the synthesized DNA
are digested with the particular restriction enzynes,
then purified. Ligation reactions with the vector and
meadfre delpy egrats, paalsomaang theflike] dive 4sh9ft thesgieerip faapriepate supplements
table s
s yalgfg i B2 o, P RGPl e Hbgria SHFSL WRRFLOBARS spltured milk
praducistur ofhet Iﬁcmd\mﬂb dor lunmfrec(msmmpmcsm ambethatAhe thmysrroéxpressmg the

transfor.ned _bacter] is selected faqr tur.es

pe@l’% FP'auATSq thsr g‘f}aP%?ﬁl oﬁ‘ o¥r g@%ﬂﬁﬂ:’es% Pﬂ@gﬁrr 8£ % el Methods for
indoRSorBH3! PBSifie SElaibINGY Tabtid ABd BRIt ErRCTtoOfob@RLRE LR as Syogurt kimchee,
confirmed. This expression vector is then transf

chpqse end biertas Id’e?Floﬁ‘?S’sW ‘é§| Paisnt Mo %&0%trge 19 Plis Wois gd? dacorporated
hef By Bermcc 3 S Bl S pcll GRS B, lara (R ?ﬁ@&“‘ﬁﬂ’ number
of trbngtesy éloet ﬂrglrsaemde}ngaellmcanr@l@m the |g©h argk alidye theepresegtntion and/or
be v o) a _wes
SR oh Pt FsRiTL O LR PSR ae e gt e
the growt h nmedi um or ot h@gXsmengar d techni ques. A

transforned col ony of bacterla |s chosen ano'USﬁ
pre peptidesyihgoug f eRguecred ol 4 ussubz‘zlzs

engipig %I%Z{MHQ% devﬁied'%s%bfh‘éf @xéﬂ{plérp@nélﬁ&ﬂd §aldey pept1des of this
engi neered bacteria expressing the desired peptide

ingmtiom taup hasids alesdribad ebevep ok tiNoh sequgnesotfhat encodes one of the peptides
hsf)1 %ttaf?i‘?t’ graﬁgvet 1% fsgngt}ﬁes{illeld céqrelé%cr#%%g%snanvﬁﬁﬁl @{I%tgg:(ﬂﬁeﬁgeals inserted
inﬂgaﬁt@f)teésll@f &icaﬁhﬁh te@hl’ﬁ@ll&islo@‘ @bigetic :;:ﬁgldea‘lnrgﬁdl tebhm'q?es being known
cterial cultures can treated. I n a,v 0] S

intthe Brtod b CEPIELHM @?Fé% Stedasfirgises eoﬁ%lgaﬁpi’?c B@FW% pTZI8R
(Pﬂﬁﬁracla-rlkl%@av&aﬁleﬁyﬁ@iﬂaﬁle' d"f%hh%ré@égﬁ@d {d Bk FOCoR an®BNSHbtilis and
hods of préserving the bacteria, in addition to

coutarmmgwamgﬁttbtﬁélctraw@megem far seleetingegolomeselsransipsmed bacteria. This
Bl B0 391800 AL UTECh Sy SR ot scrve
frcml dpfae B ghmploé Be nitgilis as well las k mosvleotide stdyener ¢nco&fmg a signal peptide
acﬂyq Elp .}’3 sgé{ﬁ eglgg 1%%% | eg’ 181?13%63%9%?1? gxﬁrgq,sn:ﬁgﬁtﬁw ogous protelns from the

babRABIUSERL | AR exSMFIR dfMtkh ahRcRE G2 BisSIBRRXRAI eSS Pagnt I8, 6,268,169, to
eptide col onizes the gut of the host organism A

Fahoertnsk, dfc diselpaire of which deldndoaporated dwejsit &ui ieiprapsecins itg ontirety.
B&éﬂfﬁ@&e‘[ﬁ edla%% (fheaﬁ Qﬁ%ﬁ% gﬂ) b RS HIII)IF w?l'i‘ﬁ@ synthesmed

yogurt eese a tter are di scl osed
w1lt11 Sestxﬁ%mbﬂrmizmes 6],’[@3611(9&2 pthto s€uenaski to hfapiditate cloning of the DNA

i ncor ate rein.b n in, it tiret U
o LG AL LL PR PP SEEH a1 Ads PiskBhtoy B &. Coli,
plétfig! 8fection @n@ RHPbFASRIEHoOME PMsEAS t& aRatet HAtER dtbk, @,aplasmld is
and al | ow t he present ati on and/ or absorption of th

thesebr frenséoreed ip B. suR/distand irapsfarpanés ¢a celsepd bw@?ueoqf resistance to
antdBGLAHE in the plating media.




EXAMPLE 2 Delivery of peptides through a genetically
engi neered formof Bacillus subtilis The following is
w@e@siodsd as anot her exenplary nmethod to del i vVBECT/GB2004/002678
peptides of this invention to a host as descri bed
above. A DNA sequence that encodes one of the peptides
listed in table A above is s#4nthesized by chem ca
means and this DNA sequence is inserted into an
expression vector via techniques of genetic
enchmldmmgflUC‘aM in aohpejeiion g:émn@e \asaiirally engmegied B. subtilis is
S 0 t 1l
verf B ORs VAT AR TRREE OISR 8, Sl faictabeting of
peilpakr autofadhgrapglcpfecqaagmafnm‘ SDS-PAGE aBaly&s bi V\éaatstanlottlng

Subtilis a d cont anti.biotic resi
For A @il 85 67 DAL PRRET 6 FRG™ BRAPGH e pgion thereof
is é{ﬁﬁﬁi@{eréaacﬁ tl?é)ﬂfn%nfhrﬁ cERMNSlakinG] ratBePb106tRéreea6H thy Bostdorganism in
ubtilis, such as a pronoter derived fromthe Sac B

Whgélrtbe bectasia ase e toiteplicatenel | as a nucl eoti de sequence
encodi ng a signal peptidg p¥g3i n B. subtilis that
directs efficient export‘%QQ%XpTéSsed heterologous
pr Dickivers of peptirlesdrtbrdngh gendtiabllceigineer Sax 2 S

vec di scl ose Pat en 6‘268
FaniBe BRING RearSet s araingr b Petres ey %%P%des of this
inREHG 1 PHodt b aeRABAL hibve! A BINA E@iuynceBhateénlcydesaﬁle of the peptides

det ai | ed above, the DNA encoding a peptide this
st Hbleoh P14 1 BESSHRER S EaIcA PRp GBE Fg DI SeiEyires inserted
f
1nt§ h%%m%\&%]r oel(j h,t%{étce es%? eﬁé?lcleggﬂn%%ﬁﬁ glé g&%ﬁiqﬁﬁb ®ing known
in gkd hit. i Thd Ialeprasston Nolttur selqctedséamprises @nstably gnaintamsfl Lyeast protein
exgrregéqne %lact%rle lézgfﬁphiglglg 232 %Ogﬁtﬁ%a al e'a(s?tn 8Pomott%}h etﬁzlhgac‘smpg;ﬂl-ﬂ sites for
replicatisd SFAE deckditif bBh yeuditanll IES Calif da gd’rﬁmgeﬂiaﬁﬂhﬁts:oﬂf%prototrophy to
selected by virtue of resistance to an bi. ot i
an (AEOFIPING FRFshEdiaat Mg peleqBohPERatsi HAULP T e il NGS) and, i

deglfeanédggn&g'?ﬁft'c%aé I ;?@%'nﬂeﬁé’pﬁge Bveetohd bﬂdhsasl this are commercially

usi ng techni ques we known to those with
avaikabld andmeﬂhbncam in thaett aasan bd |r@ﬂddb ebistiyclefl upaptstapdard techniques

A ercr)rl a ﬁfd thblF %ylila@%sdzedﬁﬁlc l&o?gxeg;egggvneﬁ t?ﬁ%r@lgﬁ%ly ﬁitg‘ E. Coli,

12&{111@ dﬁt}?&tﬁﬂ)rﬁ%ﬂ&r@oﬂz bisto Wetbotival mediad sdéctioaastt a arapsfvtmainbacterial
thereof is admnpistered to the ali ary .cana
colpagieRg PropRAG oAl BRSTB IO A GOt RGO LSRG A id colon:
thé"’t;sll:c@(ﬁ it BEndEGTArihid PR Feek QeleSilak G Rell-knfgWiPkdehBiques such as
ivery of peptides through Renetically engineered
ht@aummtamwﬁory@a@n o pleeireporativs. B9 Bwith gf Secqhrtnmigetcerevisiae

sef‘ﬁ:ie@ I}Ot ggnr onn% ff‘sr ¥ nr{{ﬁ%ﬁoa%xé&%l%r EtYagﬁ tlgag\%l'lld%ﬂ%a gene on the

ven on a hos
pl&satd enedet i@agroﬁnﬁladm&nﬂnﬁedﬁ plates. [Jeqptsfoamsd yeast colonies are isolated

by plating the yeast on growth media lacking the gene provided on the vector. Only those

yeast that have received the vector and its selective gene and are expressing that gene product
will be able to grow into colonies on the minimal media. Verification of peptide secretion
can be obtained by performing a Western blot, performing gel electrophoresis of peptides

present in the growth medium or other standard techniques.



listed in table A above is synthesized by chem cal

nmeans and this DNA sequence is inserted into an
we@xpsession vector via techniques of genetic PCT/GB2004/002678

engi neering, all techniques being known in the art.

The expression vector selected conprises a stably

mai nt ai ned yeast protein expéession vector, conprising

a constitutive yeast pronoter such as pADH , sites for

repllcatlon of the vector in both yeast and E. Coli, a

gend Ernsened celpmy o vRestdp chossh and gpasytotrsepare large scale cultures. A
e B ok B R opt S i e R BAES e down yp and
‘ leastraatorn@d&elfeof is admugsﬂa‘ﬁd pnetybt: aﬂmentmaiamlsvw trachet loi sther area of

theehrog“t o%ﬁard%m Pb‘g!&]l ?f>}1e\13&ﬁt§{1? Ao ggeqa §?F}]|1§at§t %ﬁgﬁi t(he yeast cultures can

be trezﬁbch iAol bBwaysns @iddudd a Glippl Gifter Y61 dﬁ@&ic&%ﬂs@&#&dmrﬂﬁhe host.
the yeast vector, transformation into E. Coli, Iatlg(?ﬁ

These tsaipRtoRde Bopkdirrtionretae maethodseof paerer/ing Kagk i1 addition to

corﬁlglnﬁlgt &@%&t@ﬁmmb@é%ﬁ&r é%htsc%c(ﬂné’s IS5 SR A UspRfsion media,
plasm d DNA froma growh culture o bacterl a froﬁ]

delgy ﬁgﬁn@o wnlpions ed thediker The use elithéssragends taprepare supplements is well

k:no?ﬁg %ﬁytﬁﬁl%ﬂ?rt]%arse\e/ ' SI %%? %g flrgpﬁfgknegi\rl\pfmeg%tea%g Gse 1nsche creation of

foodlpe@ductspﬁrchtas ﬁdﬁmeﬂfbdanﬁlklpmdmcﬁfhksgrﬁgthﬁﬁm ey techmques known to

cere | ae selecte ransformation i s a
thoawlsﬁ?fi kA P %ﬁYe fmu? agid artedalacwius 18 ﬁh%Sﬁefoodstuffs the
tra&k@lﬁf&ﬂ%ehﬁ c@[di'@zre th® gfif AWRR tﬁhﬁérﬂ%} aB-@ R eptides to the
Transforned yeast colonies are isolated by plati ng Pt’h
hosj siadhe gt lymewt h nedi a | acki ng the gene provided on the
vector. Only those yeast ye recei ved the vector
and its selective gene aﬁﬁk@rléﬁ%xpr essi ng that gene
product will bEa rgé.ﬁ@dfaneﬁﬁﬂmbratpartmolaerucaﬁomn t he

nmedi a. Ver fication of cr et| on,.can
JEE%%“H&“% PR} deganan gxgnvégp r&?‘ﬁa % ecﬁzé? ly §Fliyes g peptide of
thlsgﬁllvelﬁicﬁi%raqmﬁﬁk!’u@a‘ilc‘ém%ﬁrtﬁ@ﬂt bidas, dMIagHNb: loeaddﬁewgﬁlﬁ\%@body In
nmedi um or ot her standard techni ques. A transfornmed

thigesse Agplitisie feated By tangptiag Yanldtoéssuestin ﬂm@@my@f lagrigdividual. YSV
is 1&8Y By SO At B§nds’%u§ M HER Oy {)]&qu%%qﬁ 0. law molecular weight
englneere yeast expreSSIng esi re pep e ls
(LI\QW)VWSQZWHQ,MCHHmbEaﬂy agiaijbiet protei hxerea?y)fhat SOncentrates spemﬁcally in
li.ment ar éﬁcana

rongf sbart SPE4"BroF REPREE BRGHHGheY RolRTEh i B Dsozyme ar

dodvaehedi @oReR «abl Bt Q. Pﬁmﬂc@fyg? 13d:1dgsbo@y, Gé}ﬁrMQ@ﬁfmques for
cul tures can be treated in a vari ety of ways t

CoTRREFHBE BrAeIBY PhPEIERR 10 @ie wnether pte emipusistindhe bt;ﬁrqthr@ of the field
(F 1&9511 et airhﬁﬁ@orfp I GRIATETY- 8,4, B6Y Y d qhie }’1&91';}' c!réa%e%t éoﬁ@tg%d ﬁ%ﬂgde sample

hods’ of preserving yéast, in addrt
is thmlbé'reﬂ@mam fromt ¢hem¢aﬂ reagedgesglsn t@dﬁfku@,Spmcﬁsm bi/ (OhlSJ;motography

e B S5 B0 EL Rpa P g, bt e

co@lgﬂtﬂd@ﬁpﬁiﬂe&s aémitiStérek UM indifidubEin@edd of ther@p Fd?f@l’éphntls For anti-
nepgq: the transfornmed yeast are used Iin th

IB&P?thﬁtYo¥SVdé ar%?rewé%arggte% Fo sgltiserdn waaiof i link between
it 2R8 QHIERNEW! IyKS RO WhichPR GeltBlivdly aD¥rBaCIHY GHERBIEOUY bfs of the

proximal tubules of the kidney. This preferential delivery allows a greater anti-nephritic

effect compared to that of a molar equivalent amount of YSV by itself. Inversely, it can



those skilled in the art. As with live lactic acid
bacterial cultures in these foodstuffs, the
wao eansbsr4sred yeast col onize the gut at | east PCT/GB2004/002678
transiently and serve to present peptides to the host
via the gut lumen. EXAMPLE 4 Targeting of a peptide to
a particular location The faldlowng is provided as an
exenpl ary nethod to selectively deliver a peptide of
this invention to a particular conpartnment, or ) ..
reduel thet ypeurnrof] pptide dmsniadhired thackiowsy 2 qeramhleye c 8t anti-nephritic
Qﬁghrltls is treated by targeting YSV to tissues in
CUVHE ki dney of an individual. YSV is linked by coval ent
bonds via chem cal reactEXEAMRIOOON in the art to | ow
nol ecul ar wei ght . , . onnerC|aIIy
avai | abl e prizanangE SR SEYE & fsyciiye site
speghd kQRliNg hsnp{eﬁerﬁ@éd §d S5 dgem I\%\/@@%bﬂb@&o fidrea6 hhedeldgry of a
conj ugati on of nol ecules to L sozyne are
negostine pete (FHiederin. é Paite Bf the préERGRKEUPB Gy exers is effeets on
recfiigi st Holor R AT BhEPILAHER Pty ERUITANS Lown 1o
thokdeith iskidlria theraet. oflteriegivelyeit dar( be @(ph@sedéiy a;hengaegngzg mjicroorganism

Chem 25 001 The newly cre conj
andp éfﬁ:p’v%ré(} ?gwma cylturg hgﬁ %’u?’igfuin %\ S etelfeg ALCER 11)tlees above. Once
obth 2@ 8N4 puisRtolh, théFertidB ki Willizpd QCLSEichbyf Gﬂgﬁmﬁﬁhﬂglkzalp’ﬁgctlons to
met hods such as cati on exchange FPLC and/ or %Badle
e

creglerit trigfyagrade asier CaneE g RPIFYet achefbiodhmPeRySEe dp e TgRLed moiety
cox#s?stsagﬁlaﬂcilﬁge%a?g hstifRed BAbYA dB@kr jdindaeRdmelp egﬂ&f @P¥he invention

nep For "anti nephritic activity,
thr@l@lf ar emtdecony witr @ettefmmai qaémayl ¢arbayel thy pepiideseTls other three
en it _an

gro§18§ g‘%ecﬂ%&,thggga&eg@ay car n ce geB 8?‘?%32 g% %ar %’é/pa ?1H¥égt%l§] to 16 carbon

fatlf ¥ BRinst UDhY gy @éldtchﬁnktHéﬁﬁMvesTéhdSmFtémﬁﬁdlehpapaﬂe group, known
elivery allows a greater_ anti-ne

h
as g papidecBatko Whishtmales therhpigs 058, |hy§pr I ilC Wgtﬂr'get%@e@ the blood-
bral?ﬁ/ bh}&%?'Sf nd(ltﬂMﬁﬁ &l Yo rﬂbtran%gs%[%&ﬁb'ﬁ 5. 1R pidRstiie &lr thlfS synthesis is

req U|re to achieve a certain | evel

expianlned a‘elptngth tm Eata]oett ol Bycor&mﬁp@@@ BEN4Abi 1997 tand utilizes common
realggntB grggengﬁar 5 t}tloos I‘X}lt% sﬁﬁ{ olge %ci‘%t e The fol | ow ng

eXENpr ary et i i ncrease the
del i0#ce )intﬁfduaedlﬁﬂﬂ aadidividugleptd gdaighera Recabiomi the cdmpound travels

pepti de of the resent i nvention that e L .4$;T b ¢
threvsle@f thedgdy é@éB? giFeulatony sydemginiyaGHag Wdﬁst %ani ig} mppbrane o
thd Eloﬁ? A %&1%9 @t’epgvbﬁmd@@ada{ﬂ%hmﬁe lgRRPHdd Ratlh e thel ligld chains

In the art. "Alternatively, it can be expressed
dubiyg dlre GapaBefatie motecolsr apapsssihe aniheliek ket eff ther Rjapdrbrain barrier

resgﬁg\}gl;h%d%%%s%uoq}hg f)&)%ﬂ' e Aellthahlobtle bhif éﬁﬂpdr&ﬁ’ent. There the

peptide can interact with receptors on the surface of neurons to exert its effect on brain

function. The time required for the drug to reach the blood brain barrier and be transported
to the brain, with the concomitant degradation of the carrier moiety, alters the kinetics of the
drug’s activity, creating a more stable and longer lasting effect as compared to the

intracerebro ventricular injection of the free peptide.

EXAMPLE 6



obtained in a purified form the peptide is utilized

in a series of organic chemcal reactions to create a
wao eoogloguses | de ester conjugated npi ety, attacheRCT/GBRV/002678

pepti de. The conjugated npiety consists of a

quaternary substituted carbon center joined to the

peptide of the invention thrddugh an am de bond with

the term nal carboxyl carbon of the peptide. The other

t hree groups attached to the quarternary carbon center

consi G % atipns| thatle at ¢ AN 3¢

aci The f.

T ‘*%ﬁﬁiﬁas%ﬁmn of
bioWgidally AetkeSpeptide folhatah admumserahym thap i 116$181a1&tr12d thqaacgett:s of proteases

o RS e coptc . B s ool 8] s, vov

utilBXALRERd Sakidg OFR Iﬁiaﬂﬁrﬂze@ﬁcal edtfiulation faablﬁl acﬁhmiﬂt’rauon to a patient.
Blocohjugate Chem, 8(3):434, 1997, and util

As demrbnd irobegaonosa ahvel. o pRAERN2S 459117 Br19PY), {ioRs@tidy isrpsed in the
creattlon | be {’nrl]CI‘B %18F§ 1t9l8ﬁ1blen§t£1@ﬁ Weed }lnﬁteg eaﬁhi‘t}?th VidpgWiRdin, that is a

ocat he conmpoun travel S
strdrar ﬁﬂn@}j‘imut oft hevaketyyofs ihanmtﬂlay cearetad sendr Yrugly doeder membrane-bound

|nter t he e dot nbrane .of th
prostn BHFAT. 0PI Sl B6 RGPR M PO BFOLHS o paui Gate of th
inveRidn /8 thédileed {nPdraqab@is i ffdt r TRgratioe of Ecﬂﬁlﬂa statchpfiprbtiein peptide
nol ecul e across the epithelial |ayer

0
arepfleimarinpddnhetrsrimenta] pehgds Bmilay ‘ﬁeoqee‘tlé‘a%ﬁd? theyart; for example,
Laﬁﬁrﬂfvh de 2f L8 RS Is@ABd AidddBorPadaPs GO RBRIhMMBNhe ratios and

he peptlde can interact-with receptors on the
prepaiafioc eondlttmwrrmstseﬂf@tlee( dott thet protefin ased om theiraptady. The aqueous

s B0H G b P S b 5 BBt BT o Bonining
5%\ Fah-200 & n6 ARG urAbantd egfea@athamyl @lﬂoﬁdi’tﬁsoﬁlﬁfdhllﬁ bhloroform is added
noi et alters the kinetics of the_ drug

to theesanilyion anchBrEng BP0 BHYES: TUs ‘ﬁ% et gotecues are
; eMhE nsibophrtitRh @fchie@MNn Fhat

cro%?1 m'??é;d:gltﬁ Zhét %gﬂuﬂﬁ aA¢ eék%)%(rléé s é)@trltl n@hat process

arefmshucﬂ azuthcsneuemhdty wﬂe cycé@h@taama 9 o@ﬂl@yweﬁomlon with 2% v/v Tween

d tb 2 -lt_léaéltolf ng gv eg?n% e ¥1ﬁ ‘iiﬁé:ie@g aﬁléol%?g{q%}lquwater and

ly@ﬁﬂizv@ Wﬁ@lyo@hhhfzﬂf copiiplund dim b plhcmltlntmngdldtmtcapsﬂes for oral delivery

resistant to the activity of proteases and peptidases
to thedpdividpaldngess) k58t sur f ace of the digestive tract,

It ynge 6% etheY§>\ﬁ1150$m&'ttb lrbeRddidy thoegdMiil Bps@le dssolved. The
pharmaceuti cal formulation for oral adm nistration to

mievopaticlentare hsakdleslown bedhé ﬁmalérmteﬁm@d)yetheaﬁctlmé ofit. agylase on the

BT T T TR -

ThRcBhR@@ At ﬂe[bﬁéemﬁtﬁﬁ pot@R pedtéadt hhilifdabproinia as ﬂfe@ﬁ]tge tlme and location
i nhibitor of a variety of Iuntnally sgcreted %g

of bibe ceaptide rAsereates e rAZpnelic dsgadatisn; af |the pepfi

prtaoé ?t{itﬁpof 151?& }%Ef?&eeﬁfﬁﬁaﬂlgfblr BbdoRbtiARRRLLR HR @PfhemBfane.

Ide o

1ncreases the

While the present invention has been described using the aforementioned methods
and data and the specific example of YSV, it is understood that this is an example only and

should not be taken as limitation to the present invention. It should also be understood that



i nvention are dissolved in an aqueous buffer. The

rati os of soluble starch, aprotinin peptide are
waledosomisned by experinmental methods fanmiliar tBPCDG82004/002678

with skill in the art; for exanple, Larionova et al.

utilized in vitro sinulated digestion assays to

determ ne the ratios and prefarati on conditions nost

effective for the protein used in their study. The

aqueous solution is enulsified under, nechani cal .
YS¥giepedsewn onn eoypoilinteak af she present gpyantion /apy the sems pringiple of the

5% Span-.80, a - -QNnj.C : £ er ALOWat have b
pregi SRROL e PENPPR o BH AR Syl BFERARRLO Mot have becn
mo@ifieh Svithoueafttcihg the ibitdogisal danmtion 0e i SY0 Foi exampls, equivalegs of YSV

. which the starch nol ecul es are. cross-J.i nked with e
incli JPoss HeahreL HENBEAT dTnG RE T B IBHPE L eth e PLUREY: S or v
repldeed BlanHhOCHSS0 ALR MRmEasredidhd waBaLBBshAk bjochethtval type such as

cycl o-hexane, a 95% et hanol solution with 2% v/v Tmeeq
hy@8plidic hydrhiligs 9psiti Feaplonegatiyelygbasged greups) Another example of an

' partiche hdhiigat o amino acids

caf{ SERRPLUEIE TS B A SRHRRTRARG bt St Mibre or i
lonigatt, thaysdtih ke semp didlegical activiiesl del i very to the

i ndividual in need of treatnent. Once ingested, the

conpound is released as the gelatin capsul e dissol ved.

The m croparticles are broken down in the snal

intestine by the action of a anylase on the starch

nol ecul es, leading to the gradual release of aprotinin

and the peptide of the invention. The concurrent

rel ease of the potent protease inhibitor aprotinin at

the sane tine and |l ocation of the peptide decreases

the enzymati c degradation of the peptide and increases

the proportion of intact peptide available for

absorption through the gut nenbrane. While the present

i nventi on has been described using the aforenenti oned

met hods and data and the specific exanple of YSV, it

is understood that this is an exanple only and shoul d

not be taken as linmtation to the present invention.

It should al so be understood that YSV represents one

enbodi nent of the present invention and the sane

principle of the present invention can also apply to

ot her functionally equival ent peptides that have been

nodi fied without affecting the biological function of

YSV. For exanple, equivalents of YSV include those

t hat have conservative am no acid substitutions (i.e.

one of the Y, S or V replaced by another am no acid

having a residue within the sanme biochem cal type such

as hydrophobi c, hydrophilic, positive or negatively

charged groups) Anot her exanple of an equi val ent

peptide to YSV is a slightly |onger peptide, such as

one or two am no acids |longer, that retain the sane

bi ol ogi cal activities.WHAT IS CLAIMED IS: 1. An

isolated or purified peptide conprising

Tyrosyl -seryl -val i ne.



2. An isolated or purified peptide according to claim
1 consisting essentially of the tripeptide
wagssyisssSer yl -valine. 3. An isolated or puri f PEHGB2004/002678
pepti de according to claim1l consisting of the
tripeptide Tyrosyl-Seryl-valine. 4. The peptide of
Caim2 wherein said peptidet7lhas an activity sel ected
fromthe group consisting of nodul ati on of an i mune
response, stinulation of T |ynphocyte transfornmation,
b effi I cell proliferative disorder,

nmodul ati on. of .t . alo I -'vQﬁh of
t heij'gr 0\/\%‘)x lsgiategrh%ip\gkéﬁgézl% ?fg? @OI%%¥W§%@ he Jr ow h
of b.eukenhasotadd e, purifictd Ipapiidenacobrdingetogiamt hcafsisting essentially of

cervical cancer, dul ati on of the growth of a lung
theérdPFcPé‘FlegWEPS?l rﬂb"gﬁpﬁti on of the growmth of a nel anoma.

5. 4\ pephh dgolaes 06rdbigfidd papiideOhcdoiEnd i@ d1&iml 14 consisting of the
_Wherein said ept_ldelstﬁetrlpeptl e
tripeptie BeypsySendiyling - val i ne. 6. A peptide according to

oY, T LD 0 5 o 0 i om

grotp NEdsistih® pf anouldteonngl an piolnype ptasptmse, ostpmitlgtiony of e lymphocyte
tripeptide rosyl-seryl -valine. .8 A phar utei.gal

ansGrRREP T BROLRERT o el Baarie g PERRERpRL i growth of o

carlck, RERul #8n lof Thd B@Whh bf afvet cdmcdfnidiRlati®n of the growth of leukemia
1ggar maceuti cal conposition conprising. a pol

CcC

midglapipg of dicopromal 10 2grertisnd cERGepePPIYRIon 4 &%tgifgv%_th of a lung
canb¥f é}ﬁ%ﬁlé ﬁl%?l)c()lld@égél,ﬂ r%ﬂ(ggmm ofh Rbansmgeut i cal conposition

accordi ng conprising the tripeptide o
L- Tgr osyA- pepside pbedrding|td may of ithe Llgier hrhcwharein sieid peptide is the

. Composi.tion, co ISl a pol ypeptide consisting of the
““F?EE%@T3@§y%§ﬁ%§@#f§%@9l-SalygeP 12. A pharnacgutica
COMBOsi t AOpepHiae abddirdigg t® af) aif ihel Clatsmird sihagirt ked peptide is in a
tripeptide L-Tyrosyl-L-seryl-L-valine.13. A nethod of
subsigatially B EFlraceut i cal conposition conpri sing
proyi di ng gﬁﬁﬂ%éﬁ%ﬁt b&iﬁszYr']ﬁchs)ébmﬁﬁJiﬂé 'aVﬁblyFil%)tﬁl%dcomprising the
y

m xing said tripeptide with a pharnmaceutica
tripeptidp ok d-sealvalene. 14. A net hod of reducing the

eff %Ct S gph%rmhé'lceu hea Lc?’rgﬁossﬁio%oa@p&idﬁllgqg Claim 7 comprising the tripeptide

L-Tyrosyl-L-seryl-L-valine.

9. A pharmaceutical composition comprising a polypeptide consisting essentially
of the tripeptide Tyrosyl-seryl-valine.

10. A pharmaceutical composition according to Claim 9 comprising the tripeptide
L-Tyrosyl-L-seryl-L-valine.

11. A pharmaceutical composition comprising a polypeptide consisting of the
tripeptide Tyrosyl-seryl-valine.

12. A pharmaceutical composition according to Claim 11 comprising the

tripeptide L-Tyrosyl-L-seryl-L-valine.



adm ni stering a pharmaceutically effective dose of the

tripeptide Tyrosyl-seryl-valine to a human. 15. The
woredokoehsed Cl ai m 14, wherein sai d human suf f erBCT/G8R00a/002678

di sease selected fromthe group consisting of a

condi ti on whose effects can be reduced by stinulating

T I'ynmphocyte transfornmation 38d a cell proliferative

di sorder. 16. The nethod of C aim 15, wherein said

cell proliferative disorder is cancer. 17. The nethod

of @Bai mAl®ecthoshof aiaking i Rhapmarsatical soposéiianeepriprisiag igviding the

.gr onsj St . [ C [ em .
R SRAE BIAL A S SAP R SHE Brh iy sl
cafrfer.pepti de conprising Tyrosyl-seryl-valine as a
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adRINBEEBGE W iphaMace RefectR@: do5ORf Wketrpbpiddd Tiiee@lself valine to a

consi sting of Tyrosyl-seryl-valine as a pharnaceuti cal
hum_npound. 21. The use according to Caim18, wherein

sal g <Co b & i lected

ool 5 or S Dl 1< Slel 2 S GRAURI S0 5 | e s
frad thevaeugi donssting afed lcopditdn frdwadt effestdeaobeeeduced by stimulating T

cancer. 23. The use acgcordi.ng.to,.Cl aim?22, wherein
1@@%@%@@@ 10§@1“§8‘t°8 P g?ﬁ?‘f?edlfﬂr@?fp consi sting of

|'i vells, cantemettodWf €Mim, 15, WerefipdaiEdell prlifanai@diader is cancer.

cervical cancer. 24. The use according to Caim

. C 18,
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suppi8enerthe ug6 of Fhepepside sbmaripieplydesyksagl-eilinegs a pharmaceutical
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COMPPHti onal suppl ement. 27. The use of a peptide

consjiost i IMye Qfse tdTea tipcPepé icoBsistinpOSydntisRy \if -Mabdyleergbvaline as a
nutritional supplenment. 28. A nol ecul e conprising an
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21.  The use according to Claim 18, wherein said compound is used for the
treatment of a cell proliferative disorder.

22.  The use according to Claim 21, wherein said cell proliferative disorder is
cancer.

23.  The use according to Claim 22, wherein said cancer is selected from the group
consisting of liver cancer, leukemia, lung cancer, melanoma and cervical cancer.

24.  The use according to Claim 18, wherein said compound is used for the
modulation of the immune system.

25. The use of a peptide comprising the tripeptide Tyrosyl-seryl-valine as a
nutritional supplement.

26.  The use of a peptide consisting essentially of the tripeptide Tyrosyl-seryl-

valine as a nutritional supplement.



tripeptide Tyrosyl-seryl-valine, said enhancenent
mol ecul e enhancing the therapeutic effectiveness of

W@ 2008/00087pept i de. 29. A peptide consi sting esseCt/GaRI0Y/002678
of Tyrosyl-seryl-valine.
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27.  The use of a peptide consisting of the tripeptide Tyrosyl-seryl-valine as a
nuiritional supplement.

28. A molecule comprising an enhanced derivative of the tripeptide Tyrosyl-seryl-
valine, said enhanced derivative comprising an enhancement molecule operably linked to the
tripeptide Tyrosyl-seryl-valine, said enhancement molecule enhancing the therapeutic
effectiveness of said tripeptide.

29. A peptide consisting essentially of Tyrosyl-seryl-valine.



