POLYMERENCAPSULATED PARTI CLES AS SURFACE ENHANCED

RAMAN SCATTERI NG PROBES CROSS- REFERENCE TO RELATED
WORSHVISXF| ONS [ 001] This application clainms b&&df§G2005f000192

priority of US provisional application No. 61/055, 583,

filed May 23, 2008, the contents of it being hereby

i ncorporated by reference in ilts entirety for all

purposes. FlI ELD OF THE | NVENTI O\l 002 The resent

i nvent i MOBELAFQ&*&@FWWEE%AGT QN M WITH; §P1

particular to the field of biochenm cal |abels and

surface chem stry. BACKGROUND OF THE | NVENTI ON [ 003]

qr;g Nefflon surface-enhanced Raman scatterl ng
e‘? eIs are becom ng nore inportant as

aTheernmeménmﬂpnufﬁiee%etﬁt intefeetions Petv\eﬂenTﬁé’Aéﬁf apd 81 and
: i?el?ﬁdu' Ia?lgg%l Pﬁ‘ Qop%ﬁfsﬁlewq%éthgﬁm l@énﬂf&uﬂ@&ohﬂ&ﬁfd@%bﬁable of
ecu not an atom Part of the 1ncid

| neating the fterastion beiweerbaFATSENG BPlls scat t er ed Q/er

99% of the scattered radiation has the same frequency

as the incident beamand is called Me and Rayl ei gh
sBagkgseyntyto thedaventiomy spml | portion of the scattered

radi ation has frequencies different fromthat of the

i nci dent beam and is called Raman and Brillioujn
lee&tmea ihagmeons eecreled frompRdipaee 483Ys: regulates foqsyintakgeand energy

%@H&ﬁﬁé’ (g bfyfrgélﬂﬂﬁ%%ﬂ%fh\é%ﬂc hB&roh Retidlfay B@%C%aturated transport

| asti cal scattered radi ati on are determ ned

t'ﬁéc%“l?ﬁe ﬁrp‘égtlrasx leptieentgrsdyaindaroysh {iia Ripod- H@lfh‘a%fé?'i fgiact on at

UBES wid LJ:‘F’éésle§ émﬂguﬁéﬂg @@M@hﬁélﬁsﬁsﬁrtbsbio@ncﬁ@rthSVﬁfoﬂuctlon of
nol ecul e, int. The Raman scatte

rArRAgNHE HQM%r@ngéé’/AQRPgHWW i oVR SRoYi#e th%@rczi’é'ﬁ*dm and

PhRt<Bn (ot SHeRiZediBl NPY - anthAgRPEPRA) tépmpfe&étfwiﬁgdadh@ns through
sone of the various vibrations and/or rotati

teanplex Aighaltngl RAthwaKS vRarels Bipeinerand ?%Wa%PrgPR? 5 16ng fofi repti

NRLESH @BRb) bt NR TheEHRbF RRNE BF Idptin AboERItTs wsRsame Rd and Re)
irrespective of the frequency of the incident [i

Ti§8- | ActivatedonPBREt WENSt | Qbr d@RERAT %.P@W%som d'"g STAT3
| hr3bhoMiatiorn BAd frpdldeaon Mto Wh&&l‘e@@’mﬂ'mhmhgﬁottb@et gene
energy di fference between two ener el E

nEfP@@ r/é°fa[~’¥§’65ﬂ°mﬁ?é‘e§sé“%fts F%Yﬁﬁwabgg@:ﬁ‘#ag'ﬁ‘ﬁg fget gene promoter
| AQEES, @Y. &iciition bf POMD Fandtegtien(7y.ur f aces vvas

i niti aIIy t hought to be of insufficient sensitivity.
However, it was discovered that certain nol ecul es and

Nehsha %ﬁﬂf@Sﬁ%pﬁﬁU@\ﬁélﬁa@p&@)‘l Iﬁ@“’@?ﬁn obasd stibjeds, as expected from
cross-sections many orders. of n@ %ydﬁ \%reat 3 []?ft fract
fheir inighes falvalyne compareq With dhe fean; BWEYRMe a5 to effec
P@dmﬁtréa@rwysiawgmeeéhgqueﬁ@ehu tw&seeammdlscumettbemaﬁaént in the

f 104- 106, b )
olﬁam lsggﬁle@ngbfpag‘g%g é:g{l%zyg refegrego % %B%Pﬁla eresnstance (9). The

Stﬂbl@@lﬁler\/ﬁem@hs‘.}ﬁkﬁdérl?ﬁh@f&éﬂtin\/r@s|§Qbﬁd5é3a1&€stlﬁ?alﬁﬂéar One possibility is
scattering is nej

phenonenon
gloAk riBPEFSRek mcéVWedofbf%gg% RBNETS STAIR PhosShorylaton, and
eémqugn@evmé EVMATEE RN FrafSToctaiDA rmtbltng nubleus and ae‘ﬁhg on its

el ectron nopve in the strat S
plaraet gpees. bage OB REAVEIOf iﬁ@ﬂa'ﬁ? afier 19 éﬁesgs pbnigh é?a*gdéet feeding
t (anHeen( &Jalebetsmgqmot MiteSafles Urmivecianoh a HighTam dit ishuwed that

nol ecul e. [ 0Q6] . For chem cal enhancenent
Pelavbis BRI IS T & PR TP RPLRB A S A S 16 those of

Aeds nick 6 aHolWt dibi ﬁbs b}e‘I\M@@BﬁéH‘BS Re@ike SF h@ﬁcfupfeedmg showed
nmol ecul ar orbital the | owest unoc

ndftesed, metahgfigmiand l('lEl‘@ d ﬁ%’up Heveh JadiFatingethat ﬁ'@e Ay be in early

NRb&S ot 1IBptPHERktdrRel(NG). THE Fa% that HTRTS &%@pﬁ@?lbﬁwﬁwaﬁ anchanged
possSible if the Ferm |[|evel of the netal

approxi mately hal fway between the HOMO and LUMO of the
adsorbate, which in turn allows CT processes to occur
at approximately half the energy of the inherent

i ntranol ecul ar excitations. Naturally, this effect
var| es from rml ecul e to rml ecul e, but because the

.. oy P — o -



[010] The grow h of SiO2 shell on netal NPs typically
require two types of |igands, one as the Raman

WO epofs4r3 and one to nmake the netal surface anR@ERGZO09/600192
Si2 attachnent. This requirenent |leads to nultiple
probl ens in designing SERS | abels. The vitreophilic
(glass loving) nolecules are tdpically NH - or
SH- ended silanes while the Ranan reporters typically

T o e

t Hiffereins maletcutaphméqhenrsﬁés dperatingrduying itine tedy andhiste Sta‘ges of leptin

orters has e bl
CPBRLEE: 0 e5 Al Bohf SOFRAN DB, 108y pr sTa:
cphbsrbhorytahon amab lupatiered, tien-inopaifroenh mlustt lig bimtwretream of STAT3
orter e . e individual NPs.
Fﬁﬁvﬁgg £|blgﬁ&?%g£n§§%:ﬁﬁﬂ?$%{é¢| on of the netal
surface are avai | abl e for Raman reporter nol ecules, or

0 § t.
LR e G s R AL AR e ©
: oéupmriznmnlyr mmtxstaecenrtrales«gndbbynweadlslrtvolvaéakmSEPSSpectS of actions,
Sj ls. Th C .
o PRl B Mol e o, ek Fpquifi firdloh protein-
sBaIA ortdnotelmwst_eirdretmmjns 4, ha. g'rhe\EtODtOd pmetiini 9 A8S amého acids in
[ oty I I n

Buehe' B BR2T BiguecthianBafik afoGs il e 14/ uman) and
ré\q%Z’lédi (nouseyoi d the formation of pure silica
particles and the aggregati on of the NPs. Typi cal
syntheses in this systemrequires nore than 3Ch of
CB’QM(B taa key pewcpzhidesndugedt byderingl §)s PONMG @xpression is reduced in
| {

%@gg% Qﬂ'g; f{c@n %no-ﬁgrowo%fs 5 %r’g?éng?@gea%gao%%b erice @?) POMC
I amleaswmlscddsa)mwcedm toptie resistahieDiéh ovee Gﬁbtﬁr@n@us studies have

Sl MO 8l o st st o)

conposite material conprising: a netal particle; a
Cgﬁt'r'rﬁ'grgloq)fﬁ InQrfenﬂ Raman active nol ecul € bound to the
ta rei c an encapsul ating | ayer of an

anphi ph| lic poI yrrer bound to the netal particle. [013]
mI'hé1 rft\llgrh&g QFSE vér& tﬂé@%ﬁ&%’r‘o'g’ﬁi'ﬁd %Etnta‘ieéj'lfcﬁ\ﬁ@egromoter

to a net 0 rranu acturing a man active conposit
rrat:temtvat regeense thdeptindhwiugh avheshanisnt Hat fesingta SP1 brndrng site in
act Ié Rfoter df'ﬁ’@m@;dgﬂg T?‘hé'rﬁ'ﬁ/@hto%aﬁé\)ecél& Ws%\/efr‘edqﬁfﬁ@?‘ox01 (SEQ

ecul an organi c sol vent in afirst

st MO @hbmﬂam BIAdA a@ﬁtmre\tﬁrrts PTAPfromeinterasting avithjthe SP1/POMC
Sg‘t#ﬁdtﬁnforhﬁ@{ I 4K E&%efqbéﬁty, itbifs! §T‘A‘P§ H%Hra@éﬁjlébgntd&ﬁon The

ymer, and cooling the first solution,
[ rrrmrrtoraqhever ¢mmeoh§h§éﬂtls lrterectmné@é\men ROEAt pagh STATS requires
r efQrsn i ds RE FaRBY RAGEM! | Ng an ani sotropically
e%égpsdrg?ggm%%nan active g@%p05|te material, wherein
the nethod conprises: providing a solution conprising

art § 3t|1e F?Nﬁﬁ’ttdre ‘thvérble%&’@ﬂét‘édsf@t)‘ﬂ%nﬁrst ﬂHreatﬁthe?hh ldcfion can be

PO conmprisin i ndi n nnlet¥
birrh\dmtﬁg atoatﬁep rsvistrgamt pt ISSAdRdagtiv @ngcraRadocation into the

sup &, &nd- pr6 b@bbtéﬂ %Ihﬁec?h%h frl Gﬂeﬁtﬁfregrstdn@@ in Wthh increased

I Cl' ent | ow se asse an anphi phi li
pEby@risIevglseanltage?ﬂtiﬁrﬁj”ﬂﬁemﬁélﬁ'@d |9I3H1tﬁlgﬂaélmgand cool i ng
the solution. [015] In another aspect, the present

invention refers to the use of a Raman active :
cé\tqmepvidedrﬁt 2 Peplideasensrdingép 85 Qs NP Hewhiple cemprisgs e FoxO1

Si :
FOIBRGCEl E SPIPES o B (AR BBl e «
anal ytes. [016] In a further aspect, the present
invention refers to a Ranan active conposite nateri al
obt ai ned by a nethod descri bed herein. BRIEF

DESCRI PTI ON OF THE DRAW NGS [017] The invention w |
be better underst ood vvlth reference to the det a| I ed



usi ng (a) 2-naphthal enethiol and (b)

4- et hyl benzenet hi ol as Raman active nol ecul es. Figure
WOeBRBwWhew’a TEM i mage of AgNPs coated with PCT/SG2009/000192

4- et hyl benzenet hi ol and encapsul ated with an

anphi philic polynmer. The scale bar is 100 nm [023]

Figure 6 shows TEM i mages and 3BERS si gnal of AuNPs

coated with the Ranan active nol ecul es shown in Figure

%@ﬁe%%@%&%d‘? td1q8bn Eh@gﬁé éECEQbyﬁ@r 11 dhd \empounds

ure shows gnal s of AuN
cerpedle i mimickieg Faerdtererence eﬁmte@Lﬁce@shrm\me imemeican between
6gppdngreapsul ated with an anphiphilic polymer in
wat er. igure 7a shows the SERS signal of an AuNPs
encapsul ated wi th an anphi philic polymer and coated

éﬁgéﬁdﬁ%ﬁg%ﬁ?jﬂ%ﬁw dﬁa{n@ghét%aﬁ G?Zdééﬂﬂemfé identi to SEQ ID

.
pN@namamrbﬂ Herd to(ippibid tive mtemcwwobetwg@: ShénarandryP1,rand thereby

R{lb? ’crgé‘éﬁ{rgséslﬁ%n]fﬁ ﬁ%ﬂ?g‘ %BNE?: e%mgress?&)

5-met hyl -1, 10- phenant hr ol i ne, H) 5 nitro-1,

(0] | h o
RO L) A 015 BB 0 f s
s$@w§nce)ﬂd%mltyA¢n\|FSFe<hdap§l@ at e@nv\m Hsgd t@rrrﬂlﬁqm FpxO1 mediated
a
p@?’é%ron r&ﬁ §'Pﬁf3?§PWg[’d?nétQ compze)s forma’uogI p{/rmt rferlng with the

lmergct@n hgtvn@_qmlg,tpx()zl Qnd) gEAE?r |S(§1ph§ompgynds can be used to block the
SrEeéresglvgeé#é/dt o ?oio’P'JnV rtl‘léj'éiﬁ esE bguéé'uegcwﬁﬁﬁv‘%qbn@ interaction

enca

ahfﬁWieﬁlhﬁT/tTﬁp@n?rﬁm a’u%md@a B&i r\ﬁgvlﬁte@())lerPSb) By majntaining the

eip@éé%‘i/dri 6“'8"*9“3( §§°1 ?eg(.ffa‘t@@%&élés A W%éne%r%odmg POMC), appetite
-terpyridine, or o- phenyl

' candhgysunnRssed. (R) 4, 4 ,4"-tri-tert-butyl-2,2":6

I, 2" terpyr| di ne, (9S) 4. phenyl - 2, 2' 6 2 terpyr| di ne,

(T) ni tro-phenyl) - 22';6' ' tera)rldlne ]

[Hﬂ-ﬁ- bFl 'é%n"@’"sg roaminpeagid ﬁﬁ@‘é%‘céfwm&h H’a?ﬁ?ﬁa 3lifey the interaction

gy e8RSO MNANS TATE S BHeeMe R ﬁ% R)Khd‘étl Ztﬁéthoal‘ forM¥dentifying

nanoparticles are coated with a firs er of

4CHRRANNBE (PRBARIE Hif SHimatading rndprearessied %p@ {tepgja patient in need of

SleRUnRAK - ﬂ%ﬁ@eutf&%e@& etk &Jﬁﬁ)o’ﬁ'ﬁ)ds?lggd %Eéitn@é‘c(eﬁhc?a@ pYébarations

changed adjusting the acid concentration
$°%isw9f%fesq:?<§nwn 2 agherrbofithe prasspt inediopor Fi gur e
8B).[026] Figure 9 shovvs non-limting exanpl es of

ani sotropically encapsul ated netal] nanoparticl es which

athe (',‘B’&PE Wrevides P@& Sa@pFVE #Rs &egres fer kigntikying Acorppounds

a\ﬁﬁ’lcﬁa@%éﬂl@oﬁﬂbéﬂéﬁmhé iRBfRRESH batveeR IHAT3 and SP1. In some
nanospheres. Figure 9D shows the encapsul ation of

SERFEP é'l’e RaMBLHiEridentifigd bycthaimethedte 28FaYS AT #RIIF Hpdulate the

.weéréa‘uohfb@ ihhiBBIng O MRAIEERH &ft@mﬁww saﬁld lhidthdt dak8Nthe test
the left) are not encapsul ated not only in the cont act

aFBRPYBE BB MEAWaIRAB p"&PHCE‘P'?sQY SUFa%'%thP ANtBEACHPBHRESTAT3 and
feweing the external environment. Figure 9E shows the

ani sotropi ¢ encapsul ati on of a nanorod while Figure 9F
shows the ani sotropic encapsul ati on of a nanocube.

Hh%@ﬁloa abfcording t&heah&éﬁt'bhea SPATSHPYPEHtRE ahEMni sragsaypept.de
| d nanoparticles as il lustrated I n Figures

Barerwﬁc&q Fhfe peasanes B s tasb chRpoupdNd ey Meradisn betueen

SSPAES HRlY! SPROG8SHRdctad)i SRt EQHRE Caalsby tﬁ@anSéBraé&de@rrarbept.de
reporter coated netal nanoparticles. gure 10A shows

A&mmrlswﬁ%@ o NR: 4. ﬁaﬁﬂmﬁw@%@tWﬁP&ﬂeat@wRar?édeaaﬁéﬁ%sequence
nRé@ay ke S 16t Ranat hiapkrmagvdly, OB deSOBRhbSINAJIsBa mimetic of the
bi nding noiety for binding to the netal nanoparticle,

and partially encapsul ated wi th PS154- bl ock- PAA 60

(ratio of ethanethiol to 2-naphthal enethiol = 7.41,

i ncubation tinme and tenperature for self assenbly of

pol ymer shell: 150C, 3h). Figure 10B shows AuNPs

coat ed W|th 4 et hyIth| ophenol ‘as Rarran actlve rml ecul e

. e



conposite material referred to herein is characterized
by an increase in the intensity of the Raman signa

weriwtes7by t he Raman active nol ecul es. [ 03 1] PERAGHI08/800192

for Raman active nol ecul es can include, but are not
l[imted to wherein RL to R13 are independently

sel ected from hydrogen, al kyl 4 optionally substituted
al kyl, optionally substituted aryl, alkoxy, aryl,

hg%ﬁ—@g%’f a%@ ﬁgl 1 gr‘loéog,g g %Béc}hé F%FnQ%Aq E]CQBable of binding to

salpsptideutiich bakat Ieas',lIGQ%)@equelpna identity to %El@éDlNQtt‘led aryl

and optionally substituted aryloxy; Xis S or O

Because the Raman spectrumreflects the vibrational

elneragys Wherel the tést aopaeuriddialcapabie btkinding taapeplits gomprising SEQ
CRAREE 1 Br hTad BeQcB iad HEHIE, tne IR pefifoen STATS and
per i pher al uent "groups,” can cause changes 1n

t Ble1 esnamsgysdddn diespresehcetnifok@ad t o changes in the

Raman fi ngerpri nt [032] The term "al kyl", alone or

in conbination, refers to a fully saturated aliphatic

hind certain boethotis)  cempainds ecapatiiemehtregduldtivg | theainteraction between

OBy POShA Ko Tdhhy Ao B By SO BT 3501

Z(j)ewarf’amhl raehbnds maenmdve(dﬁrmhlegéme expregsieaefa m@péermen@ that is

er Ry WORLE kR JUETT AR SEL G pHERLAE, T onoe

integer in the given range, e.g. "Cl-C20 al kyl" neans
t r
c@r %r@;}ﬁ%%egy of t%é @gg%to%gl”g r%e?rlgmls?)%\XdéH fSﬁHQHﬁhélﬁ@ MBdutators of
i menmtaraq:gorch S bbanchbBisthe B@hﬂd wmﬁmr kyl groups
i ncl ud bu thyl, ethyl,
n-propgv mﬁmﬁ%&ngAT%hgﬁﬁgﬁlsobutyl sec- butyl
tert- b(!pt)yl pltomdtngaerry$P1 peliipsptidenexyl | hept yl, octyl
and th |Ik8 v ?§§3F5R?1bﬁ§ nﬁgkoxy , alone or in
rs

conbln I on, to an a atic hydrocarbon havi ng
an al kid)- O ccmia@mg STAT 3(?é’\dt%l? p@lwmplﬁsemtge pegsRpss,of the FoxO1

groups éﬁlﬁﬁpﬁigé'aﬂg%'té*"%”ﬁ cflétn@d Exanpl es of al koxy

groups | are imted to, nethoxy,

ethoxyd)pro@ﬁﬁﬁmgﬁuwbmyohﬁﬁﬁT%@“dSRé [034] The term
" @hérk "\é @?]st cBnBBEN LS cbﬁatﬂ@ Hﬂblﬂ@h% Qg)olyfp%f)ﬂ’d’esc&n‘?pr%mg the

straig ain or branc chai n rocar bon

c@?ﬁilldﬁsﬂf BE QD N@adtorerentide E@ﬁp&&lwt lapst SR $eayience identity to
| gehypand! Kyl's, alkenyls, and al kynyls. In certain

enbodi nents, aliphatics are optionally substituted.

Ali phatics |nclude but are not limted to, nethyl,
anhé’éecoHEI %@M&ot 4 ﬁ@ﬂfo‘aﬁy brovidighi ¥or idéidg bh'odulbﬁarré oﬂHé Ylteraction
pent propenyl, butenyl, ethynyl,
bet%/\g‘W?’ angt %Bi/ﬁb? me&hﬂﬂi GaRPNISiNge, each of which nmay be
option Iy herein, aliphatic is

not in?tndeg%gﬁhpﬁggﬁggs6§wﬁﬁgggroups [035] The term

"al kyn®), aP@N@"ﬁkm1§PtBﬁ%Pﬁﬁ¢Pon refers to an

al i pha(c%c Y Ht QGG T TARAANSP DBy SEptiEBS M thE bRABNSAG RSt

triple-bonds. In Certain enbodi nents, al kyne groups

are op?@ﬁﬂ%ﬂﬂya@bbstltuted Exanpl es of al kyne groups

i ncl ud buaet@&ﬁqg{mﬁd.hg Bt éﬁQTé find gbhynyl, propynyl,

butynyl, and the The term' alkene al one
ovhergindtbaitest gemeaund @cfr@n@eﬁ@ ReRtide FoRBSing #fyeRss 6QVnzaquence
NRYAED tOME ﬁtn&@&ﬁs@@ﬁ@% CRbPeMifeHOlRrdgNds. I'n

certain e I ment s kene groups are optionally

substituted. Exanples of al kene groups include, but

are not limted to, ethenyl, propenyl, butenyl,

1, 4- but adi enyl , pentenyl, hexenyl, 4-nethyl hex-I-enyl,

4-et hyl -2- nmethyl hex- 1-enyl and the like. [037] The

term "hal oal i phatic", alone or in conbination, refers

to an aliphatic hydrocarbon in which at |east one "
hydrogen atomis replaced with a halogen atom In

certaln enbodlnents |n mhlch two or nore hydrogen

oy o o o o e o R o



hydr oxynet hyl phenyl, (trifluoronethyl)phenyl,
al koxyphenyl , 4-norpholin-4- ylphenyl, Apyrrolidin-

wQ200008e0y| , 4- pyrazol yl phenyl, 4-triazol yl ph. REY/BG26NE00192

4- (2-oxopyrrolidin-lyl) phenyl. [040] The term
"heterocycle" refers to a group conprising a

covalently closed ring whereirbat | east one atom

formng the ring is a carbon atom and at | east one

a i . . ¢ . i

PR ehed, Bichih bityPe SRLAR Bifliefif] 5HEqyfs capavle
ePbsHPprassing, appetitapthe nethed eamprisittgostseeniigya teshbampaind for the

t [NP= j
oG (G LATTo SReplfe ARG SER 1N, ofto FhGARELEYNG ot east
s§Q°gr$§qe¢rg1¢tidenﬂtm@,SE@ I it han ni ne het er oat ons) .

Her ei n, whenever the nunber of carbon atons-in a

het erocycle is indicated (e.g., Cl-C6 heterocycle), at

| Bespmepprpegtsaf thaxinsentionhkinging of SEADIENHGSY iHeomples Emmation.
in the ring. Designations such as "Cl-C6 heterocycle"”
refer only to the nunber of carbon atons in the ring
afertaip meifiodscdfdine ingentivo mayt iavolveithesteméf tastmngsvhathartiee test
ri L SHi t ; Jc ring wll
e B rRra ¢ Relial SRl ShRtebl.

het erocycl es conprising two or nore heteroatons, those

t { | £ erent

£ e VBh P o o Den aBSe(RE Wprplestl (pfifeRoy tne
sethors gf the presendinvgntian. a het erocycl e can be at a
heteroatom or via a carbon atom Exanples of

het er ocycl es include, but are not limted to the

f &1 §thi arpeciving iByention provides samedicamentaonmdisinglap appetite

r i f ; and G may be

{ FPPRESDH BRI e e e FinSni ) e term
"heteroatom refers to an atom other than carbon or

hindy S8 %s?m,t RE ARREN afrolgide%’ B in‘?é?b&&’ of i@gﬁf;ﬁﬁéﬁj fﬁaﬁhl&ors of the

sel ected from oxygen, sulfur, nitrogen,
pREEFAHER @§§W%ﬁ‘t3%‘}%@ a5t SP1 pemerdpindthetstaps ot ons,  hi
enbodi idi i i 0 ;
@ REcViding WREF Borh¥isifY a BPAT3 IBGE/S%@;fyeéF"lﬁ Sgg‘?)towgeptlde, a

present, the two or nore Heteroatons th
sane as 6R¥XOARSIYREptideASFBTATS EEspoRrgive Premols vdrichigoperably

het er oat gRRed®@Y RB6Meendi fferent fromthe others.
[042] The term "non-aromatic ring" refers to a grou

el T L P
conpr i €1 REPVidiRg igsé aempodoxiaieh isicagalklp#f bingingde the peptide of
aromat i c sglPBNoTheader m "heteroaryl” refers to an
aromatji c heterocycle. Heteroaryl rings may be forned
by t hr&kdetegling exnressionsohine tappBer 9&sieght , nine, or nore
than nine atons. Heteroaryls may be optionally

substi tuted, Exanpl es of heteroaryl groups include,
biie MptaodRof the iRvestion way spHRess e etrpthet er ocycl i ¢

gr OUPYdFESBArfigNSpRII8IoR6Y BRI TePbrtst Yehd in &EP®)Q5 e¥tebGon in the
four nitrogen atons, or a conbination of one oxygen or

sul f ur@bsenrR afiibe tast eympachi t r ogen atoms, and their
substituted as well as benzo- and pyri do-fused
qerivatives, for exanple, connected via one of the _
P AFerrthPaBedhe siethedsmal the invention angiudenths gtapefigding leptin.
het eroaryl groups are optionally substituted with one

or nore substituents, independently selected from

HaRB eighiitirenest. theinmentionyrseiidesa pelyeriinr gpapTising ablegst 60%, at
£astl BRXYr at(dadt 98 sdquehds BefifitPsyalikNo: 1 The polypeptide of
Cl- 6-am noal | cyl, al kyl am no, al kyl sul fen

dhipventiondpay camrysehetyesiyd and {09 aming acidsyor between 3 and 44

tanmihd Baet hyl . Exanpl es of heteroaryl groups

include, but are not limted to, unsubstituted and

nmono- or di-substituted derivatives of furan,

benzof uran, thiophene, benzothi ophene, pyrrole,

pyridi ne, indole, oxazole, benzoxazole, isoxazole,

benzi soxazol e, thiazole, benzothiazol e, isothiazole,

i m dazol e, benzi m dazol e, pyrazole, indazole,
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[053] The term "thiocyanato" refers to a group of
formula -CNS. [054] The term "isot hi ocyanato" refers

W0 000/1§+563ip of formula - NCS. [055] The term " sBCT/862109/000192
refers to a group of formula -S(=0-R [056] The term
"S-sul fonam do" refers to a group of fornula
-S(=0 2NR. [057] The term "N-gul fonam do" refers to a
group of formula RS(=0)2NH. [058] The term
“trihal onmet hanesul f onam do" refers to a group of
formula X3CS(=0O 2 NR-. [059] The term " O carbanyl "
riafaetisth ta@péct ghe inveafiorf pronidesia ntiXaetOpf thR pofypepideTdngording to

t "N-carbanyl " refers to oup, of .for mul
RRNGE w5 oS e d Rt P sTaTo o
asmroup of fornula -OC(=S)-NR. [062] The term

"N-thi ocarbanyl” refers to a group of fornul a
ROC(=S)NH. [063] The term"C-am do" refers to a group

oh o entmidspectheMveNian pioditié pdlypeptiziemot Mimaiiasdor ussfiatiwe

to a group of farnul =Q)NH . [06 t :

et izt Groe iR e e wasvant f SimufeP of BPRetre.
-(Rn-COOR , where R and R are independently sel ected
fromt.he oup which includes, but is not limted to
a$¥$2@3%9@$%¥£kyl, aryl, heteroaryl (bonded through a

ring carbon) or non-aromatic heterocycle (bonded

tprou rj carbon wher e ' red :

+ Bt R a7 S5t Pentiie BopSariyt e flylgiinere the
- hB)hod & fAridriRed ar vitro (tyay ¢dr@(riSk ' higntheowghRubsrledRinghassay.

i ndependently selected fromthe group which includes,

but is not limted to al kyl, cycloal kyl, aryl, _ _
heést compylindshueed éal tHehmeth gt mayrbengptained &nin a synthetic combinatorial

WRTESIBRY 6 b e JRAEES piheS R pes o PR R aue.

may be an amno acid or a peptide. [067] The terms

"amne " " roxy. " ) boXyd T A |
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speaminidlian gexitgets, upduces aet¢rnirardlyt &oir, | bagterim weast or higher
am di fi. i O . 0 ' I r .
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1STAFpbrt SR maédutes. , (4, 7- phenyl -

1, 10 phenant hroline), (4- hydroxy-2,2 ';6 ',2

"'-terpyridine), (triphenyl phosphine), (thiophenol%, _ )
08TATI] (slgnabrimneddrsdi anshtactieaton af i trenscaption) is a 52 amino acid
1 - [ | U ck i that i
B T L A s e g
i plodsptierylated mrrespatseltd witokides end geovdh degterpl -Upon phosphorylation,
1 = r | - di = : t iti
18%8T€%§ﬁ%te% i di ﬁ%jslcﬁ::a;_sgflogﬁﬁ%zgﬁ?g?éusj where it acts as a transcription
1fatdr pSIAdistis resroneive 5o @mumber of cyiokiprekaimenss ane other growth

gﬁéﬁiﬁliﬁélgﬁipé g&&rrPQﬁ&‘ 3% "r@lel BBthofs T5rRAE Prbseht Hvention utilise a
3STAT3 Sdiygeptidet SYATS , mlypehtidesnubedin rthe methedsyaf_the invention
1, 10-ph hraline. 5- @it 10-

bRV s Mooy S o, or
1¢cdrpridecrayndnt b the. polypepiidd of SF@ 1R MNdF, rasrromprising at least 60%

deri vati ves,.of 2' - hi W) re used as Raman
arTrec Q@MF%§?9T5$§3%§FgQEﬁg§'%,2'-bipyridine can
include but are not limted to 4, 4'-dinethoxy-

2,2' -bipyridine, 5 /5 -dinmethyl-2,2"-bipyridine and
4,4" -dimethyl -2, 2" -bi pyridine. [071] In one enbodi nent
derivatives of 2,2';6',2"-terpyridine are used as
Raman active nol ecul es. Derivatives of 2,2';
6',2"-terpyridine can include but are not limted to
4' (4- nethyl phenyl)-2,2 ";6,2 ' '-terpyridine,
4-chloro-2,2';6',2"-terpyridine,
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wherein each of m o, p and q is an independently
sel ected integer fromabout 3 to about 400, Rl is a

WO 2009t154578Ir ophi | i c noi ety with about 0 to abouPCRB8G2009/000192

carbon atons and 0 to about 3 heteroatons sel ected
fromthe group N, O S, Se and-Si, and Ris a first
hydr ophobi ¢ noiety with about70 to about 20 carbon
atorrs and O to about 3 heteroatons seI ected fromthe

%Bﬁﬂ@q?%g;bfgg‘?g Eﬁ%éarllﬁfgg ng‘to @)Afﬁﬁmétely 785 amino acids,

bﬁdr&nﬁmtyee airet ﬂngmdDNAybbdmsad@nae Rl(@ﬁnmk R: t HAC08527
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et 5PN wolypeptiddsy pf dimesl métbodst berthd inventiom hpes a$P1 DNA binding
so}f ﬁlgt (hydr ophobic portion or noiety). It also

asses mul tiphase polynmers albeit an anphiphilic
polyner described herein can be used also in only one

b
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ent i
R o 501 BP0 a1, 2 Sorpipat i
nebetind® avprohioter tidre SBaipeomatey eamplex)nsudhi as the FANC pr@'noter
pol ymer may be of surfactant nature. Accordingly, the

pol ar properties of a polynmer according to the
| Thee ventiora provitas edetbndp off ddentifiiieg icompounds whish arsi eanpble of
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ionic groups or groups that form hydrogen bonding with
wat er, such as -OH, -NH2, -C=0, -COOH, to nane only a
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V\ﬁﬁ;e acﬁﬂérﬁﬁé'dﬁnﬂeg pol ynmer having a hydrophobi c end
for interacting with the netal particle and a

h r ' tnthelhyafinRMéfogical techniques,
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siholuding imfronahlbting | inmamenresipitaiioncandEHRA- ¢ is an

i ndependently selected integer fromQ o about 400,

including from1l to about 400 or about t o about é)
slmcderlam assoys obtheonegrdion, acell (wsbias foHtEds( 8Bsat) isgwovided which

ahAuertinthethods,

%I'%”S%gdgg ggﬁ%s%é@?o gﬁout a?fz%tgﬂ %H%I éé)pglgeabout 200,

atmelﬂell further aboptiseESe,0. gEsSEs) Bd- oA rolvpsptides 1 st gofgound is
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abetattich0of abeports? ganeawbigh is@pewbbutinked: g %&;&T%g%rregulated

about .0 t | st nel NMiferase. In

Rt SHEBHR AoME: st rsEineks R rERirch Wene

about 5 to about 50, such as about 10 to about 45

i ncl udi ng about 10 to about 43, whereas p may for

i nstance be selected in the range fromabout 3 to

about 40, such as about 3 to about 35 or about 4 to

about 30, p nay for exan‘pl e beselected in the range
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o units of: , and p units of: are present in the
pol ynmer. An anphiphilic polynmer may therefore

Weraonpe3s any sequence of these units. As an PCT/SG2009/000192
illustrative exanple of a polynmer according to genera
formula (l111) a respective sequence may include the
follow ng arrangenent of unit&: [077] Such an
anphi philic polyner nmay be prepared by a process as

e B RO e PR 5Pt o

@rm&et ||snIssablonccmadsrelglyymtegnaﬂeuentmtﬂﬂ phmdm@ oA gelbr In other

mﬁgh%ﬁ &ﬁyrgg%esrgg(%bg f churg g&%tﬁ% ﬁ?nk% tc;r Q?@T@%M regulated gene

G$ iInssVectdei ng or copol yrrerl zation reaction. [078] Wth
respect to the anphiphilic polynmer, the term

"aliphatic" neans, unless otherw se stated, a straight
i coitain mmrmbdsmmmcuavmnnpmm campdsingrthe $EAEhend/an S1 genes
or _nono ap
e BT > TR A B e FRRO FLER, RTRovided. The
%etoamaymaeardexmésrmvéowr it vihidhethb eoie i§ apwehW|llnb¢d In certain

Of AP

bR 5 G e P eI an Btey e R S9AY3 anor 5P
reodfon For@t |gene§/a|1e|sdabe5t mt@n@tsd infd thergamooteaafigaaellchai n,
whi ch may, unless otherw se stated, be of any Iength
and contain any nunber of branches. Typically, the .
hvdhleca:ebmnat(amtha)tenha‘onerahkvl linted” maydnglude aweleltuat'enmhere a

3ol SeeF By SR BE RRATE o RUER Al altihueds G2 3 promoten

theodmvebntlsamnkmm suchrer wayl@sbloeplpomdae expleshipn of a nucleotide
rsadI Crﬁ ugg&ethael lirrflugr‘?det %t rl:oﬂp'glut)f ttl’f@ regulé‘tkaﬂwse&d@ﬁey Thus a
SEABENCat’on® and nce 't wo
kregwlatorss Bequmeabcnnerahlw Imbedatm@t SQleﬂe@a\UE@ﬁtl%ﬁ éﬁsuence if the
r I
5805, S5 Bl B gL e
rmhrleh fdros pelxtalrmlleafttlmselmtetpheclww@§GQH¢'eqeer\é’bP5¢ appsppriate, the
%%s&ly\h)ge{rgn%cﬁgtl rﬁ%ﬁ\%ﬂ b [%Wé atei oY Gedikl Fpllrcﬁelh(bﬁlgolypeptlde
|ca s are straight-chain or
branched hydr ocar bon radlcals whi ch contain one or
WH@E ﬁﬂﬂ h t
r@%ﬁi c{:ﬁb%rﬁds@‘h@@ﬁrgpﬁﬁ%hﬁw?ﬁ sgrnété?E sBé i ig oug put screens
ownybe suiseghentiydesied in serepns Yenepells? gt RtenmaT a?'E exposed
! ) dlilefet thB @iy f
ntégﬁee egﬁdrdatgﬁg&gﬂa\@r ﬁhcf%%f‘éﬁ 4t tBhoet'Frﬁébglﬁ;gto?’Trgwpn 8 heal - ag lession o
V\%TATfagF’ﬂ hegubatas epRas. may furthernore contain
het eroatons as for instance NN O S, Se or Si or
carbon atons may be replaced by these heteroatons.
[Igﬂﬁﬁmmgmxkkspect to the anphiphilic polymer, the

term"alicyclic" neans, unl ess ot hervvi se stated, a

non-aromatic cyclic nmoiety ( drocarbon

whitesh compowrd way mosuise o inieRisR Wit f}?dr‘f;?fatﬁtie'af’ggygt% ahd SP1 in

TS}% W&hurﬁb&y&f\&g@f WBnéTerSHQ’enH@M e é&nbdlﬁw'duﬁ@y firhdé?&lﬂ modulate
cyclic ring syst

ms such decal in and

Sibsitierastion by birIRG o 8F6 PRI molreties, esied |‘fh%1§'f% ﬁgi'fl’ﬁeract'f’“
%getewrﬁ%ouha lefafi @bpRbe t1e FM@é '\Aﬂnéhy ‘ﬂ{t&%@fsbﬂmh the target

ess otherw se sta Z qug

amdleculﬁtoaran mﬁnlmmfmundﬂmﬁw?k"&tbﬁ@?%dwwc e g ppimetic).
chain el ements. Typically, the hydrocarbon (nain)
chain includes 3, 4, 5 6, 7 or 8 nain chain atons
olmesarye IceseSEk%ﬂ&leesomdSstmprﬁﬁr G PeRiisie; havingaat, 'e?ﬁItGO ? éeq”ence
”%n it ra 5efkh |p%%‘>¥ c| S fan€¥s kb g&tlde BHprisbERio than 65%,

or cy Ioocty ot e cyc I ¢ hydrocarbon noi ety and,

I f present, any cycllc and chain substituents may
furthernore contain heteroatons, as for instance N, O
S, Se or Si, or a carbon atonrnay be repl aced by these

het eroatons. The term "alicyclic" also includes
cycloalkenyl npletles mhlch that are unsaturated
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7-chl oro-3-(l-methyl ethyl)-quinoline, 3-heptyl-furan,
6-[2-(2, 5-di et hyl phenyl )ethyl]-4- ethyl-quinazoline

W r095673li but yl -5, 6-di et hyl -i soqui nol i ne. [ 08R¢T/EG2(119/000192
of the terns "aliphatic", "alicyclic", "aromatic" and
"arylaliphatic" as used herein in connection with the
anphi philic polyner is neant 9o include both
substituted and unsubstituted forms of the respective

f%greéﬁmﬁ‘g te[ t%nﬁ%S?a}(rpo?e g{%ﬁ gd‘ﬁ%br%r{ﬁén gf»%”ﬂror@t%an 90% or
Oﬁdsr’edhgn’n 95%aaelq0m3de identiynt, theﬁﬁ@!ﬂhMO dl; pemtlg[ﬁe In some cases the

SR EPoul et b pephATBPSRRION G 00"

trifnoronethyl sulfonyl, p-toluenesulfonyl,
onpbenzenegul I nqmg
ﬁ@tcﬂg S Ie%p%%'g ?Sbg at% Flc?g nol etQ Q%I)%eph%e which
tdoenphigels aqephide haang(bbleesmﬁ%lsequemyd@mtygp SEQ ID NO: 1. Test
L%rr‘%}l?)%rggo Wﬁﬂflhbe %ﬁ%@%ﬁéb%g%% W%qeﬁﬂﬁg chy BE hc‘féntlfled through
arhgﬂhabls pm@ivine irorthar ar, alnlcblylmbl cognwpomrhalpltatyepl @ame;sf,-g-hybnd
a maj n.chain.l 0
sfcr?ed‘ nc?ooﬁf"hki Sézf?&%gﬂ% o‘fvré1 él%?ége S%t@h%ftrarr}(gpgﬁ gé?m or to-
oy pebtidescizaving dt leest 60 dlonplagyds FExQpra) . [ 084] The
hydr ocar bon backbone can carry one or nore aliphatic
groups, such as first and second aliphatic noieties or
nOptanatly, tos tese mbmdmumlatof theoinugntiohzare @ohBTATS esSB{l eolypeptides,
pres
QAT ARGt be b8 el B STATS Sy SR otelPis,
about 5 to about 20 carbon atons, about 7 to about 20
b c 1

17 RpEBERE pEBHIS) est opfhcning dnaf o esyec fbr by medeiing an

5em|ay ad oegulats thmekpassicront STATBt$RY requipied gpRgs. Such an assay
ferabl
hef SR s CF R ot AR parigalen goferaly <
onna|$|mahm ¢ell wedr &) deseraniaing | eoeffect sefi thebkest rqopound on the
iety with a heteroatom

a&ﬁ% cnhOfrgaJ y%liﬁﬁggla@wéneg?bonyl group carried by
the aliphatic backbone of the polyner. Instead of a
f group the backbone thus carries an
MI o ester, a seleno ester or an amdo g
hBinding affibibydisenmeasiser ofr the dpgrpRaioi Whishi MOyC?@Pme}ﬁ‘R%a’tefact
tlglnwﬁ? ﬁﬂﬁtﬁ?ﬂ?%m’( be cﬁf&ul%f@odl?orﬁ‘?ﬁ@ldg@'uﬁlhg 'tﬁe E@Jaﬂ?@ﬁ dPLheng and

react espective amne wth the naleic

anfupdff K@I@er}ﬁloh(y rPéUSﬁan it (413 dRéashBg- BRARTASORRRNERPS- -3108),
al kyl noiety, such as an n-octyl noiety. [085] The
second al i phatic noieties have a main chain of about 3
t o abolit= BB ¢ §t hélRagdioiaandl{ Kot udi ng of about 3 to
about 60 carbon atons, of about 3 to about 40 carbon

atons, of about 10 to about 80 carbon atons, ab
10/hete, 4hoiEso Geoneapirasionzaf dhe inhititon it ispiaces 5Qbélﬂf b@snd ligand)

gﬁ %ngl%t aée mlﬂéd %8%'Bttujré) the W@%Hélflé‘@lrﬂﬁfgbmmhétmls w@fsus log

t0o a out carbon atons or about 3 to ab &
1inatairdenenitation of Bivtdin ssedd in the Xaxig, and Kgis ﬂ!? b'ﬂ@ng gifinity of the

17, 18, 19, 20, 24, 25, 26, 27,
2%,6 o%é?n%’th%%ceé%. 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43 or 44 car bon atons. Further, the second

abéﬁggtrh&ddg)g?{) ég tr%eﬁ'lQeﬁmqﬁav@“a Hi%hEK @&ttﬁgﬁeptlde of SEQ

I Nnc teroatonms, 1 to about
h@ NQaf omE’refatablyt s21ch omeddators) oih dewe eahiher *ﬁbertpob’PeP“des

h t e ID NO: 1 have
hSerBiite SEH 3 R fsgPEp g,gdéé?c@?&égfmgg?'z%o, 11,
12 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 25, 26,

27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,

40, 41, 42, 43 or 44 heteroatons, such as N or O

[086] The anphiphilic polymer may further have one or

nor e copolynerlsable groups, as explalned above. The



pol ymer may be hi gher than 100, depending on the size
and nunber of groups present in each repeating unit.
WO 2oowhesspdl yner i s derived froma | ow nol ecul aPCWeG2p/000192
repeating unit (e.g. having small side chains) such as
a polyol or a polyam ne, then the lower Iimt of the
nol ecul ar wei ght of the polyr® can be low hi the
case of a polyner in which the repeating units have a

[ ecul ar i : ;
Ecp{%. %'ﬁféhmf’ﬁ@ ‘%Bw%y I,Hs?ﬁﬂn tﬂg H%ng%nér%'f %ﬁgrr]] r%s(Bségnce and
lopesigire enbodi nents, the I ower limt of nolecular
wei ght of a polymer may be about 400, about 500, about
600, about 1000, about 1200, about 1500, or higher at
aleHérer090. For exanple, the PEG may have a nol ecul ar

158 o8 sl S dh AR M B ot
nmém;ttharsrmmntpréxﬁarmoﬂh@taén parsiallyToreentisélpcileanormel gitgraction of

g?fa% Oéﬁ% ‘%{% ﬁ%yg}eoﬁﬁgsdrgblg%é/h r?a\@@ﬁéd lé\;r{%trof %?t(l)vdt ff one or

medralof fra hdrratly irﬁeractlrrganolbes.llweulpsedssamﬁg;ﬁprsthﬁ PERIeNES; absence
i ncr e the collaida
Ifiﬁrptaﬁ'é’ ﬁ%ﬁﬂ%{taé’aegﬁfr? j: doéf%tpé? R&e gﬁr{é&#ﬁgﬁqsgpnéme? ies-
i nter actl on with biologi caI nol ecul es and cells. The

r F,:EG that is attached to the pol ynmer shell, the
gﬁ%@%iﬁﬁhe size of the resulting particles.
INndeBétroatdesenleeeaﬂpl aslitpfof a cuipoabt do petyyibeHps@helary édgraction

a h Y n Y table
%‘l ﬁe&a&w&%‘o t%ﬁX%Eé régl%gyllag ?hgé Nrﬁc?%t.il%ugg ma b% ﬁlgtec
awed b}adﬂge (mavaasg odidbérerse)tin g“@dmquf €8 activityi ¢ Iu@tabéllt\( {pebind to
exanpl e of 2 sulit [ Y, | ¥¢ @hhancin
A7 ERgrero BarfithirRaduus ARRRnG conRbIiEs WeySRAR) 4 Ghnancing
‘ dmm orce ikkibitipg leffectiopl toe ealévembhctivisy ot hindiag. f or
i nstance be PEG(NH2)2 1500 or a PEG (having one or two
anino groups) with an nol ecul ar wei ght of about 5000
tﬁ@@O In the neantine the ease of the formation of
ﬁ(gglt)?’ Wéﬁlkﬂ%uﬁgﬁﬁcé 80 e'gﬁlg Ry b ﬁ’ne%)éﬁ‘rteﬁ%%l' assBfing for the
St a hati'c nolety is’a
dMlert;y Ieagnluun‘eraseacwty[@agie meawcfcbb! Rlgtor ﬁﬁ%i“ﬂeﬁt” activity may
tpe %Sﬁ:c%g oqltil]é) h‘ﬁ%lj Sttcﬂpbrels l}&ﬁ Yh@ﬁlv&l?%ﬁ@sﬂaﬁéeo@g a modulator
£t fner poly A %ﬂter Sol ubl e.
ep&p’mpéepmpoislygrﬁE@ BENOn, Vuﬂ”t @M‘?Qﬂé\@@@l‘?%cl eoph| lic
function may be used. Exanples of such polyners are,
but are not Iimted to, polypropylene glycol,
pBblypentides c aci d, pol ystyrene sulfate, polylactic acid
or polyvinyl alcohol. Further polynmers known to the
skilled man in the art having conparable properties
nBlglypertided of theddverftiosdclude 2 nelyReRtidermoptATiEEatdepst 60% identity
a&f’éi—:ﬁhlﬂ hle) qogl% XHF\BN& @?Heﬂs*l'ﬂgii Qﬂcmchﬁg ERE %\' b@?@1 alnéi%peptldes
erc anhydri de group used | es of sug
patoprding td thel inkntionumayagamprise lesshihes d4 %ﬂlﬁ@l%?(%(?@r ¢ 26, 27,
a@@%‘ﬁmﬁe chﬁd% o5e)35( BYAG) - 3 i%ohoﬂa? 2mph '49hsln|1|h6 acids), but

ran copol yrer 'can i ncl ude, is not limted t
r m’uaimrﬂne:@\pthtyywebmgcﬂwrﬁetanguew 71 leest BQ%agaqpeNEe ldentlty to the

ﬁé{) ﬂBegna?%‘F%@cPfﬁ’&bV'TEfsmbbé(mg& ides may be up to 250 ammo acids

at e-co- acryl at random copol yne
pil lvr@gtbﬂonyprefmmaerq/m& @m@@mﬂsmﬁmﬁp‘w legss PY m&t%yreferably one
r?Pé"—? ?@88' Y386 5%9475’ (ﬁ ¥6c?ﬁ%oc1@5P1§élﬁb@X1>do £, ar8.200, or 200-
styfene); random c
pBB@@sﬂmw&mﬁ&mMﬁMﬁMydroxystyrene) random copol yner
pol y(styrene-co-4- vinyl benzoic acid); random
copol ynmer pol y(styrene-co-4-vinyl pyridine), and
conbi nati ons thereof. [091] The anphiphilic
al ternating copolyner can include, but is not limted
to, poly(maleic anhydride-alt- 1-octadecene),
pol y(mal ei ¢ anhydride-alt-1-tetradecene), alternating
copolyner poly(carbo tertbutoxy nethyl

o o o o o o I o,



[094] Further exanples of anphiphilic triblock
copol yners include, but are not limted to
WQeY(18t5My | ene PCT/SG2009/000192
oxi de) - bl ock- pol y(di met hyl ) si | oxane- bl ock- pol y( 2- nethy
| oxazoline) (PEOC b- PDVS-b- PMOXA),
pol yst yrene- bl ock- pol y( et hyl11
nmet hacryl ate) - bl ock-pol y(acrylic acid), such as (PS

]Ig ?‘ye eﬁqgg{p‘fﬁz%gkgﬁﬁs q ?@P%owg%?t@gkmag:b'ﬁgn@{ hg;g’t!delo)polypeptlde or

gebtgh) hayra yhaaminbi acid sequence having a specified degree of sequence

ﬁé@ﬁ%}’ gﬁl Sghy@?[l\?@ té g J’ %%é‘nt"bﬁ%ts Qé(d'deﬂbé‘%)hlch is capable of

Gindie] fo STAT- ﬁbéﬁ@é@‘f'@‘tﬂegf e} -obsequenge ligertityl ey ipe)from at least
th f.
g??br%ﬂ&?; S?%L%q%géder{g& Yore ng{elr?ﬁ){hq{te Sb%lf%‘dkdegree of sequence

p@ém()ameylblemrmcofobulleaskﬁmet?l@% 984, t@t%y&Sé/p §6%, 87%, 88%, 89%,

A 8, i SRR ol )

pol y(met hyl rmet hacr yI at e- bl ock- sodi um nmet hacr yI at e),
pol math lt met hacryl at e- bl ock- N-net hyl | -4vi nyl

4 di de), pol y(nmet hyl
nmet hacr yl at e- bl ock N, N-di met hyl acryl am de),

p'QI t%gg'bglg’lﬁ%% ene%ttgﬁcé%*%?on) Cﬁ@?Jacr ychmare isolated

6l@E!miblesltﬁcﬂt't;e(oltldeieaGhomnnel(sing2r=\raomtumoarrp)ld Sﬂqoelkc%@avuma sequence

| at dit bl ock I
Jare SRR e e L o PER sy Bl bckc sodi um
acrylate) pol y(but adi ene(l, 4 addition) bl ock- et hyl ene
ox%rggatageggl/"x E%L@r%g% > | cgt{rttltaiz |saqgt|rfédoaé tpe 0541'0&&5@’4 ®P&@mino acid
pebkidies inr = nandidiaie lsegeendedhatcrip, ldentlcal W|th residues in the given listed
S%%’% (%ey r(l%?e“?reg# o l%gogﬁu@@@qbymt ellfter aligning the sequences and

ene-bl ock m acryl at
plOtthﬂlEil]g‘@HF@-lbheCﬂSSG[th em;e‘tg(tmer)wammum sequence identity, and not

0| h Le) ce identit
pyeRtn R SrBEdBeT SHbkiRaR e of e segyee et
t Sequeote idepgity] isnprefesatdyrisalgulgtadt over rtee @lnb'leo@ﬂgt@o?foth? (fggpective
q&%w trlblock copol yner are selected to conprise a
Sic chain of monomelic units and a hydr ophobi c
chaln of nononeric units, wherein the nunber of

nﬂ’ﬂ%%b%h% s?’edggnoeeeargwl HipRRink [ehgfh) §é<ﬁhén§e Heab§of the shorter

nononeric units in the hydrophobi
cbamparisbn seagenterals be deteamingd over thgi entirg|esgih @éh% tPé‘Qef given

séogt%?t@é ohyﬂt&ehhé cSmBQﬂéed?ts%é%@Hc@@foﬁeﬁ ihbf the Bhvesksequence,

yner ‘can enhance 't ility of the Raman
asequeace otepbt% Qfehmmpﬁaﬁon perprENCer m%% ﬂetermwee (fwer the entire
ﬂg uddkeMONONMEric units in the
h),/ggg |%:h°c n lFﬁg&%etwgen about 10 to about 1000,
or betvveen about 10 to about 500, or between about 50 ‘
S I:Tsle] Reh\WeE e RRUInpriled PodRRIHo aCRid an@lthe candidate
?mewpé%%{er@%@ to agout SOOpﬁ bet ween about 120
tsemooe CRBPrisah d Onamiver a@@S nﬂiﬁoﬁ‘?é\dld@t%ﬁﬁﬂ'éencﬁ ¢afeonly have a
alajpe 4o ivel sb&ueMdeUtThis is further
1&%8, ormt?ét\cxte 2 %gﬂttth out 50% or %Jetvveen
ablustratéd)imtbewlomngff{)@mmﬁ betvveen about 50 to about
750, or between about 100 to about 750, or between
about 100 to about 500, or between about 60 to about
2%). hi one exanpl e a PS-PAA di bl ock polyner is used

erein_the nunb hili didg)units
V\%‘S%S%E 154 whi ?&x?{%‘é‘?ﬁ%?“’? theq%%&%bu):
nmonnmeric units of PAAis 60 (witten PS154PAA60 or
PS154- bl ock- PAA6O) . Ot her exanples include, but are
not limted to PS154PAA60, PS144PAA2S, PS404PAAG2,
PS108PGA108, and PS132PAA72. [098] In the present
|nvent|on polydlsperse as mell ‘as nonodlsperse

o s - - e e



a noble netal particle. [0103] The netal particle can

i ncl ude noble netal particles nade of silver, gold,
wWQadvasisan pl ati num rutheni um rhodi um osm BET/SG2009/000192

i ndium and all oys of the aforenentioned materials. In

one enbodi nment gold or silver particles are

used. [ 0104] Metallic ferromagpetic particles can al so

be used. Metallic ferromagnetic materials have a | arge

and positive su NN to ext e magnetic
foairPgrisen e ethQ}t\}r% at(ﬁargﬁooa%mt%b) magneti c

fields and are able to retain their nmagnetic

roperties after the external field s b .

Bha s 1 e greriL Cpihe e BERKEG e o
leq wRONEY;, limted to particles of any one of the
followng materials: Fe, FePt 5 FePd, WMhBi, N, WMSb,

MhAs 5 MhAI 5 Gd5 Dy5 Co5 CoPt, Co3Pt, CoPtCr,

e L40\bABS idRmBR5= erdnahberyst iddntichlly méichisgeaminoneid residues after

eSSk oh b SO ARLEHL e e 58e ven

$68ldncanick. P aivided y sy &ep0Oi=E3.3%y to magnetic fields.
These materials are slightly attracted by a magnetic
field and the material does not retain the magnetic

WIRRer the esorviaeison egeaicer isalonféerekiani ther ginelv egquence, sequence
Exanpl es of ferromagnetic, part.icl ' I . hu
A ey che GG RPERC P 5B SIS R AT e felicfoe.  For

bebieal s: Mg5 M5 Li5 Ta and al l oys of the

af orenenti oned materials. [0106] The netal particle

used can be of any shape. For exanple, the netal

geyticle can be a nanosphere, a nanocube, a nanorod, a
nanot ube or a n | e encapsul ghi.Af can
éﬁ&%%?ﬂ'at e onewg)olgr%}taal parti Cl@bgﬁﬂhad %%ﬁ%)al ity
aormiRirbn pad:t i CHESOROYYEXEADY 27ZZA742kavH9Anids) i on

| ayer can encapsulate 2, 3, 4, 5, 6, 7, 8 or even nore
metal particle at once, i.e. it forms a continuous

| Aegesn, the glven sabilieridecrsey,fet axampplet be thed enpadling Fox@1 bingling site
enmbod| t.~ihe Raman active conposite nateri al

c‘Sﬁ’pﬁEg@ N3uPegat es of netal particles which are

encapsul ated i-n one continuous |ayer of anphiphilic

Rl yrer s as Ll Ustr irfo, h&dd LA SighnRd divided b
1 .eqﬂa'&cfeerég?tétg ré?@bgr?gf @Fﬂtgeté grgylrgof élg‘tjézl east Igt%w_o_ videe By
retah huipaert ofcareino eticc tesimues énthepgiveraseayenye.d-os 2 djvided by 10) x
amhi (l);; lic polyners. The particle aggregates have ’

S o'ng {° SERS intensity conpared to single particle

probe of a sane size. This is due to the strong

PA S TR N filhg! ' 91%35&{& BEqRACE i@y can be
14\'@58‘6355"( g’g%@éggﬁ Q&%W'ﬁgp %ﬁ%@ggulat ec!l inqa shéll gyf .
cempiieiveliih iveriusl weays snafn tmiafrersan o ithistheqrt. tfaeipsiange, using
encapsul a i A1 op| Wi 1.82. TReffee or Megalign
SHEIRT MR, Pl SR EPHIE EONRIaY 1.8 TieBitee or Mesall
SIDNAS ARt s cfmmreviiVbbn aisingneichesefiwesa| the defamittparameters, ‘e.g. for
amphi phil i.¢4p él-]téﬁ P4,V NSeP PRI ddtiit YarbReters of
f ﬁﬁ%’?’alt*@ﬁpfe%% |c§]n'50 { ’hée'%Fgrgr%;}%z!l%tlgeve conposi tg )
n@luetziVil 1.82srei bBbtéier 8ap. Opay Fenalbe e h@Pnfrefgine fap Extension

| i.an, ~ e - _
?r}ig%?agtgg% Ip%lpéét%g‘r FE%é{ﬁqof)ar I'C 'reﬁs'@méf“ﬁsﬁgﬁ?@g’n i (1:| ggotem/DNA

aGAPpIET edred for |abelling of small bionol ecul es,

| arger mcron-sized particles, or collection of
nanoparticles of mcron size are preferred for other )
ajighiitg af inocisic aittSeqentéemiagtbel dateryingd ined Bimilarmagney ivolving
one enbodi ment t | ' ' t I i
A B8 srropReniRTSUERG, S 38R0y BCacfRhlhe maximum
m croparticle. A mcroparticle can have a size at

| east in one dinension of between about 1 nmto about

200 mm or between about 1 mmto about 150 mm or

bet ween about 1 nmto about 100 mm or between about 1
mmto about 50 nm or between about 1 mmto about 20

A~



and functionalization. The non encapsul ated portion of
a particle allows for exanple binding of further

WO 2@9gmsrs on noi eties as defined herein or of PCTHRER®9/000192
whi ch are suitable to bind theRaman active conposite
material described herein to a solid support. [0112]
I n anot her enbodi nent, the R48an active conposite
mat eri al furt her conpri ses a recogni tion noiety

bi ndi
é v n @/anaé? oé%ﬂ?@lﬂ‘ﬁ Ca‘a%rr]u{ng \%?Eﬁ%%{ﬁ'grle' Eength of the
mbcw@ Ise@qcmoégmewmre hbe aiggne(bvﬁqelancds sk difergnt length,

agg%nggfqe%ﬁ&&%\f é? H%FB%* ad HS%{?%FE 8 epgijlcy m&&ra@éﬁjlnwﬂ%mples

(A f1a@).i ons. Techni ques for coupli ng recognl tion
noi eties to reactive groups of an anphiphilic polymner
are known in the art and conprise for exanple the

Peppde Darivtiged\ ( 3- di et hyl ami nopropyl ) - N

rb d '
ng &Sﬁ{ ch cﬁ‘?q%{#g? 310&1 dlpl:])q:% #%ﬁé:t‘fts(é é?d ggﬂ\ﬂaﬁl%slj%f tggla (I::oxO1 Ctl)lndlng
pebtdabrecoded pgSEQI®, Na: prSitndany, whilst gmponants used in the methods

@gﬁﬁg?pigsrg%&dhvgglﬂgri% goﬁtBH&a fmlqghgtﬁggrotaeﬂ'lvigtéggrﬁnr?’es,athls is not

%Wﬁylsetelcéssm yAEBn aliemethepn homologgesdnants, dastvativasi ardragments
C i tion, noi f i nstance have affinity
f°6¥h foﬁge gﬂpql%ﬁeﬁg{’gﬁ)g?%{)grugg Exanpl es of a respective

l'igand include, but are not limted to, -an
BB B b "E M RlCKho o U BBl ncuce
pratireliynaceotisy lileldi wariants elodl synmetlh \@ﬁﬁh'@o‘d‘;ﬂchl have substantial

f | d f
te]uy]'rggﬁt) %ﬁgégﬁﬁ?ﬁ&?‘ﬁerﬁiﬂtﬁé ﬁjllq’%ﬂgpﬁ%nﬁ‘o?gl ﬁpggtsledeog

the ankyrin scaffold or the crystalline scaffold, an
ct ane \Y r t id d
AN e AL o, A, Y2038 81 58P RO 3l restves
tlmga l\tlmvrrhmlfregmammgibmﬂw bey3.a8. Rafah &t itPeldr12, 13, 14,15, 16,
C Bétwedh® and 30.
ol RBa 230 shfi s 8% FTRASrcRiifPAGHs Biwedh® and,
a netal particle with a Raman active nol ecul e and an

(M Efs mg lc&%ghsé By %aFf 5rid 8&9{% SQBstltJ:thﬁl 'idv@?slérpﬁncﬁlbﬁdeletlon

s selecte e sufficient to allo
scﬂirripea@;t weycomnfespwlmwa@rtm najpeptide c dhe nytgnicHay display an
t rds an anphi philic polyner
arft%regﬁgé%bt}g&m]rbﬁ%rﬁrfst s@lﬁwgl on which conprises the
netal particles now coated with the Ranman active

f f bhdtid bbstaPiigysih fiayments
ﬁﬂl’&gl rs{nagqtcglt" @gﬁ?h@q}l?ﬂs%m am?l on is i ﬁcut%t ed “
froay serve tiee purbbsedlemedulafingl the activéty of ﬁ@s@%r‘wd?sfa?? completely

I Madidde metal particle.
A%@%‘Jﬁ?ﬁgit‘%/&?é?w;gl%ﬁe%n ogtlai ned by addition of
the anphiphilic polymer is cooled. This method allows

?[Eél%}aﬂ#/é%gm‘agr | S:’fb% rsB ﬁﬁtﬂrﬁlmaﬁ‘lhf@tﬁ[ orﬂidlyn(xé]?ﬁl@hsgﬂ%h ffay exist

are encapsu d separ at el

shetgben emdmplsajis i ketwegn maraberpafta daady. [/’dllﬁB%/h P'ﬁ“"at"'es are

aﬁ?ﬁ,p&ﬁ Vﬁ{ﬁﬂf g{;pe tJ?e[Réhﬁ{?e .Bn' nWF&F 'a%gei(ehﬁplfasfaénservatlve
ron after a l'ic polymer for

tnelptacemfaﬁiscwlenlu may bﬁ fqmdselsmlmgwm@mbl%ﬁs gy be befween amino

Il around the netal particle

%g Q@ghﬁ%ggﬂthghéﬁ$$rst solution after adding the

anpNOphlI|cabnmynsnmeCWQﬂmmvantage of this nmethod is

t hat,...i n the y pitica

coné@ntratl &%b&gggﬁﬁﬁég?ﬁgggﬁcapsulatlon | ayer

slowy decreases with tenperature which leads to the

excl usi on of the anphiphilic polynmer and sel f-assenbly

into an encapsul ation [ ayer which forns around the

metal particle which is already covered with the

coatlng Iayer of the Ranan actlve nDIecuIe Flgure 3

o o ——— o o o o 11" rr g, ~—~ g,



[0119] The step of incubating the netal particle with

the Raman active nol ecul e and the organic sol vent can
wWoheoas4s7ed out at a tenperature between about POTSG2009/000192

about 100C or between about 300C to about 100C, or

bet ween about 300C to about 8C0C, or between about

500C to about 800C, or at abdyt 30, 40, 50, 60, 70,

80, 90, 1000C. The lower the tenperature the |onger

the_reaction.tine e coating of the netal

parfcl e vmaf%”'f’ﬁsn‘a?g?r‘ilﬁﬁr?gact ive nol ecul e. After heating

of @he m Xtagparagihe @ed glutrainej cl e, Raman active

nol ecul e and, or I the m xture or solution

is V&ft to 'RPHC 8O(ﬁchﬁ$a¥§Réh Erbodi ment, the mixture

is (vpft to phenylaidoine, tyosineemdtigpiephan.ure (i.e. about

25C). In this phase the Raman active nol ecul e binds

via its functional groups (amne, thiol, etc.) to the

PHrivawesahay hieo mietlmlthepbrmqu lacfusipO pmylnmrgﬁiﬁqprptﬁlmd fragment,

whi ch, i d t |
g\gﬁ%regg’en g" 1 Ruta t'%l fuggcrl] g@’arg I%e Wégtlét eg?\M's‘t:ahQé\’d cloning
mm@et MM&hrmiagecctdntaln caDNAebiddingodianaain trapsasiptiens| gctivation

LA S SN ST by SR BR3P Ly o s o

k@i chsacldiod histidinbeesidiles).i on of the netal particle, the
Ranman active nol ecul e and the organic solvent. After

addi ng the anphi philic polyner to the solution of the
MRdrivktiyear of FexO1t lirelRendiagenenisv eontgingiou [seqggnget Rertions havmg

SR R0 B o SR 1 S 180 o i

eSTAIHh to prevent the aggregati on of particles and | ow
enough for the concentration of anphiphilic polynmer to
be belowits critical mcelle concentration. Thus, in

Vignegiob odi rrent the net hod conprises the step of adding

vater to. th dis ak
\A@F e?sgn %? ZE% goa% H@éﬁﬁ‘{)ﬁ@%&:lﬁﬁ F\é%é’kﬁ/g i und is a now'n
ael]:rplnd)atdhltb ithoe Me}qment $hg1ajn‘ggemt@al§cha§g@hpntao |Qﬁ§lt gpmpound. This
al ! f to synth
AP TS el e b St o gy
geEnereae lityis bﬂsthtabtwéema aartigmlallmethgdto@ admisigtraiipn,1e.9. semseptides
&qbo #afYtehB&o be quickl
By SeCT R el éésf“aﬁéfbé’ag?%%g%%ﬁ‘.?% YfiehiaRo be quickly
adngnadeﬂ by twotebeest iBhe elimantent cana. 1Mirgeticaglgsien, gsypthesis and
o ' Runiberd/safolasules f
G e I PRl 2l B gy rsos o
raaaargetcpnopﬁrbyt ure can be betvveen about 1:2 to about
8:1. In one enbodinent, the ratio is about 1: 2 or
about 3:1, or about 8: 1 [0121] After m xing
aﬁﬂﬂéTe phé éverg stapsmominmanty teken sdhedpsian ¢f H""t’ﬁTép ?‘}%ff‘z% compound

RN t WREEGHPELR that

a‘ﬁréut g’r?kg ?L%WO %dgu Oooclﬁrpagtgt&v\een ab%t;ﬂt 0 = are
{ critiablband/A5DATENt odsteeninaBdhe 1IGBCPIFSRLGIR detarpped. I the
? %?s%egf\gﬁp%g?g Q. c;ﬁg’etd% 189 ‘églst%ﬁlgﬁ)&lly {Bginyuhe ‘é&ﬁ’n@écnd residues

owsu ficient tine fo
pinl theereptide.seldf a$§ghﬁlt@tlr@n¢a@a;estqqg iRy ',55@9@ E?'é% or residues
Gce,gnsﬁ Rjtlhé’ tl‘?eogcﬁ%é 'P(%D olbiAhe Eo&ﬁ% SeYnbwi fé@@tggpmrrbbbﬁore"
odinent the solution is heated

Heatl ng of the soI ution can be carried outat a

t ) 88Gied Yccording to it
SRR Mo V562 A ol Syt a8 s o
tphmhtprdﬁm g diereachamisine Ronginacsize @SR chesers, using data

122 ' r HiffraBfON data and
LB e, b SHRER, Ay RcBicEB EBhiqlds, Moy HiftBon,
mn to about 7 h, or between about 30 mn to about 5
h, or between about 50 min to about 5 h, or between
about 10 min to 2 h, or between about 30 mn to 2 h,
or between about 50 min to 2 h, or between about 2 to
about 5 h, or betvveen about 2 to about 4 h, or betvveen

I ~ I o I A = ~ ~ -



| east 0.25 fold, 0.5 fold, 1.1 fold, 1.2 fold or 1.5

fold the anount of Raman active nol ecul e al ready
WQemprb4es in the first solution. In another ePODEGH®HD0192

t he amount of Raman active nolecule is doubled. In a

further enbodi nent, the anmount of the Raman active

nolecule is at least 2.5 fold5 3 fold, 3.5 fold or 4

fold the anmobunt of Raman active nol ecul e al ready

B atmctdEanlidy <Pl flpriad teliin BiocRls e ghergs andior

volus of bhshasmbodphore, watheadhati fhiee Homrting detweaendatpans) and other

e S B Dbt B e RSB0y Rorcami 6

salts Any salt could i ncrease the ionic strength of
e reac . mi_xt i Sic@Rd and it
tav\)éaéﬁ‘n ﬂg S, Appre Fe L &, R tl?f ?J}geﬁ%g‘tgﬁgggrer glﬁﬂ‘\le lig3Rd and its
Biraiing esrineotiré moriglui CThisabarsbé mepasinlly Useful wherertbe ligand and/or

ol r& I£8 rE 2 Nﬁﬁﬁg%%mnﬁg% Wﬂ\%&%e M%@él’ tot8e account

Iéiﬁ@l,n thh@b@gn ofNHé GhimetitANC3, ( NH4) 2SO4, CHSCOO\Ia
CH3COONH4. [0128] Exanples for suitabl e bases which
can be used for basifying can include, but are not
IA térﬂi;ﬂ@tetrnolblaﬂbt is NidB, seleCkgd Satp QHich clgzyaeal @pYEHyhich mimic the
2ot T Capy bR DRies
g’%%o_g%fpmre . %lflween %%&gm Hm%l l]'lc()aré'ﬁbhet ween "groups
Yyoaftedd Sntto & oan lmehvmmntlabbmtsemtqdo sgzthg’f thestrpjmstic is easy to
about 12 1 neBdod¥ ndddegrade in
B s en kPl o Bfttncipiodicaly mecebfaric: ankPaod pdkideore
aa, venila rpizirang thre hmgmphamuvdy obithelrad fompAinds TFhy mimetic or
Su|Che ies o\ﬁ%ptbg tblg(‘alpg%%cﬁ‘?é’n fH‘e Cs b HATE @Eé Wb%ﬁ'ner they have the
ah 't SO n es of ‘organi c sol vents
|tangbt1pllte>petmtorao evmthbnhhe}eaxhlbﬁ i iretthen grdintigatiop or modification
l f | HAGKE RBFmjmetics f ivo or clinical
Qéﬁ%tgg hQ% l%?%?ﬁﬁ%%ﬁgngcﬁetrahydrgwn?gﬁ ?%ﬂﬁ? and
rtesttrvgres thereof [0130] Any acid can be used for the
process of acidifying to induce aggregation. Exenpl ary

acids which can be used include, but are not limte
tWithH@gardHiaBe prEseolinvertioonhaviagy |dep:t@@)4 RRP @2@mldem|@1etlc in

péécwdgb wﬁtn 'tﬁéjnﬂ%b%egcﬁ’c%fdoﬂﬁ Hbﬂ‘lb&" %dytfu%ér*boﬂlﬁlse the step of

ure can be between or bet
abodityir® the peptide strugteren optially Solloneg by oaBENg the ognta&tmg and

oc{eté'muge%ﬁ]s]ted;go WQEF&:Iesé Bemebifiatn thﬁe @GEF ROGH ;§é°pt|de mimetic

or a base the ampbunt of acid or bas
usayl beaﬁp@éed; alsiselas Of Gise, A depESCh Sptlea gePtie; g the desired
deplFRdt | MM to about

%%%gﬁN* Lef@%gﬁBgEgﬁﬁ&lo nkﬁ§o about 1 M or between
about 0. Olm\/lto 1 mM or between about 0.01 to about

e 30 hciing R de or peptide
be vveen'fﬁé &‘tgegsgrlén?&g&aégo@tagg)comn Th g Imgwer pﬂl gf pep
Onineticdength éibisteaw wolve gymhesising BRgPtide orpentige mimetic of shorter
eléﬁﬁﬂ esub&tﬁﬁHhC@frk%rfeat?]'rﬁ&eogmlbb%cﬁlcﬂegldgés @p@h@mﬁap@oﬁﬁé and/or

'to a siIze ggr egat es, of about 16 nm S
Féhgmieallg Apodifyingetha pestidecpit Pertids inigretia i increpsestagiity. fesistance
l t%adeﬁl:_éo%tlgn %@%p@%a&r‘%@s %ghg%ﬁ‘%scgndﬁh‘?éélstéﬁ& fa'dlearance from
(see ncapsul ated netal particle
d@gmegates can be used to increase the SERS signa
because the larger the netal particle or aggregates of
nmetal particles, the stronger SERS signals. These
bIhecgpeytigtpplicationsil d be used to | abel cells or
collection of cells as opposed to bionol ecules. O
t hey could be used to nonbi ol ogi cal applications, for
exanpl e for labelling and tracking of a piece of
pl astic of a cell phone. [0132] When heating the
solution to induce netal particle aggregation the
tenperature can be between about 300C to about 100C or
bet ween about 400C to about 1000C or bet ween about

AN~ 2 I N NN N I N ~ o~ — o~ N N



[0137] The organic solvent used herein is the sanme as
descri bed above. | ncubation of the solution for a tine

wagodpiig4seht to al l ow sel f-assenbly of an anphi P&T/EG2009/000192

pol ymer shell around the netal particle is also
carried out as already described above. [0138] The
l'igand conprising a binding fn6iety for binding to the
net al particle can be a hydrophilic or non-hydrophobic
and
e P Blerpiniaifibf B ERh iR h ol of HE precent invention
fnaycbe ousHd stmiulaye tdnelseerelss gam:mlte Tmeartimalgi ifg naed eafytreatment.

chen G f tfd8d of such
REraroyate aany PiesticBibreanan & & nithdlfbperk 3 rieBd
lrieatthernd. rIMretpaaemcuﬂankyl theeconhpaunds g_snambe |used e githes stimulating or
thiols, am I’tlf phosphi nes, phosphi ne oxi des, and any
é?ﬁfﬁ?sﬁ%q TR her eof . The bi ndi ng noi eti es can be bound

to a polar or aliphatic group. [0139] In connection

th the Ldgan Pt Yha OB skl in the
g’? 35‘?9;5?1an @‘ 9&8%85% hééttu%reﬁn é‘g)lﬂf:k h%;tder?Pq aagne orS in
Grtéﬁbneratofombesmefaedsieptm aesﬁtarmegmd i #hen sepPressigit REappetite by

h
&nﬁﬁﬂ%ﬁ g'lr gﬂgéﬁnﬁ% dAﬂ Q\Elh]theZS@L/g rr?b?é:rb@cﬂnﬁé)@,r%d thereby
@Inhamnhgsexpiressumrd:faep’unerﬁwatedsnnss segh Qﬁ%@M are

optionally substituted. Aliphatic groups include, but

are not limted to, nethyl, ethyl, prop%;“ |soprop yl . _
[1eHiKirs Tdiethpo$'&4\Tigﬁﬁjplr&@:ﬁct[§@ gt be yisatl for Riimuating, appetite.
éﬁﬁ% o |_r@agy BET u@ef 1 %_é ﬁg%ﬁéé*? of 'a‘ﬁ@ x-gqgndl 'o%'ié?%atmg dlsorders

a bi n noi e he neta
pahnbltcu"s efche STATS SR tmtﬁéaquoonmna@ @ﬁog‘pw dRHES "%1 bind the

EHoBiHd th

R, B BTN e s
mjlgetlgségrPDMmlnrrgSanSelffelen’m-al particle include,  but
are not limted to dinethylamne, diethylam ne,
et hanet hi ol , mercaptoacetic acid or 4- nerc &} obenzoi.c
a@ardpoLrdis 4f theTinwenttoni roaybe Feimletest 67 pharmAcadiiad cergpositions for
léllﬁ@?ldugé)%'a' b 2 ?rg}i’lbgdd rﬂ)ﬂamc%hﬁcéllgra&bﬁﬁb@cérﬂeﬁ Rffuent or

article et ween about 1l or fro
laot]uwaot aBbatcompositipio Ty be formmlaterk for 4apiedlt parenteral intravenous,
Rﬁtﬁéﬁﬂécu'lé?veﬂﬁﬂa%cﬁﬂef QhtPaccBlaf ”ﬁ%ﬁ%n@fyumw&achm{dm@nal or

n active conposite material in which the netal bl
ueansdenn@@ eautesaof samipisiratian ywhigh: 4pa|iBgieds INNgelas: n Injectable
ﬁ-? ﬁ%ﬁs% n)P gér%'que EQScté@Eé%b@urhoplﬁ%térﬂé Bfisetomriraédium.
article, a ani c solvent, an anphiphilic polyner,

a ligand conprising a blndlng nmoi ety for binding to
RS IERAL pRafhd EUfcAD dséfu shioht WAd MtldReHeRts

comnp ; ng a netal particle wth a solution
conprising an organi c solvent, an anphiphilic polyner,

a‘rr\d ﬁ%dd%%ﬂ:;édmﬁtﬁnﬁ’\'é' ?%Jé@ntalrhrleﬁﬁér{‘gnémb@é Yaré Odls® greNitked for the

artic addi ng a Raman, activ g
mmoémﬂoe t:fophaf@aff@umailbwse{uemg]poqrﬂenpawﬁlﬁh dE?Y based on a

O RENCE dHSed doPnpto'E]h& sBBidHHfled 2l E@dlﬂbﬁ;%)méeﬁepﬂ ofithe methods

organi ¢ sol vent is mscible with wate
Dilsscdbed hgreumesmanﬁﬁha@% PQEFWHP%F@VWH”%?T W@Qfﬁecme or more

] p to avoid that the |igands conpr|3| ng
&%¥§§%Iﬁgéﬂg{a§ty for binding to the netal

necda) o Béenifnd Ane/ehehaseRPREING i SIS Of 8. elpclestitbgtance or
particle, n. If this solvent is different
fromthe grr%%%ﬁ%%md;nt for the encapsul ation, mnimal
vol e ofobtaining & substance ousyaPAWday oi d corrpl i cation
due to changes in solvent properties. Alcohols, such
as et hanol, propanol, or butanol; acetone, or
acetonitrile, to name only a few, can be used. [0144]
The Raman active nolecule is added to the solution
after mxing the nmetal particle with a solution

conpri sing an organi c solvent, an anphiphilic polyner,
and a ligand conprising a binding nDiety, such as a

.




anphi philic polynmer of the Raman active conposite
material to a recognition noiety. In one enbodi nent,
WO h#09/18458p can be carried out after formation BET/BGEZ009/000192
anphi philic polynmer shell or before mxing the
anphi philic polynmer into the solutions referred to
herein. [0149] A Raman activelftonposite material as
described herein can for exanple be used within a
wncr org m sen
the gr‘rphlﬁ“' i the %ﬁ?e%ﬁéd gb’t}:ﬁ%nc% 6! omgaptl‘:r‘dz gglfl?’loﬁ ;?lﬁarr%%ceutlcally
respecti aecemtaim)oargamadmyamtmblﬂmnhg a cell. Depending
on any noiety or nolecule that may be |inked to the
anphi philic polynmer the Raman active conposite
niedreexamipleray fattser bepatt radhecbresent ipednsion eiglates to a method of
intr r r I
B PlontoRE b Rceioat Eortbesinch 87050 (E R jroetment o
|Iapﬂlmmlsjarmepand)mbaﬂtyetthesmﬂh@d camprisiap ddendifidng a compound or
ect. I
L s Mol BRACH B HBLRRA] b STAPTRAR 8, n accordance
t with oné oemrhmdlcriﬂhﬁ: memsedmyb@djbhrelmlaeﬁdpéh@rcqm@tr@ one or
0 directing function such as an
ﬁ%ﬁﬁ%é%%%gﬁégp or a fragnment thereof, or a ligand of
a r¢geptor, idetifyibg thet cammbuntier srhstancsoandiPle Raman

act |(ég CO”pf%ﬁ{-,&Stu%t e@h@#mdc@uf{?&e“ 9 o%@ioﬁ'\?frmlﬁngeche selected

t he man ac

largely | oca.thstaglce,nsn al@redieg dyareqfl witma prmaceyisally acceptable
pol ymer for vérﬁ%\‘ Pﬂgﬁm mul tival ent am ne groups,

a correspon |ng’ er SO e nanocrystal is capable

of disrupting endosonal organelles (Duan, H, & N e,

S f 33330

st P PR ot hmaeR & sy Tadds bay comprse 2
parIOtilu@I of thecsatedied amam:e wiiergin the rregeigtis vewseelb&w% human or
0 [ 115 RRdrVERE tﬁ&bav Sadlih€ may b
Ln'{"gpb%@{:fb ?%atééc TGt OXi C b?éHt h dependent on th aé& may b8
nnrleeeulleéhqwbermﬂcemat h@meQﬁiﬁ%eo emd&0%9a¢ "ﬁdr‘iq pregent in the
r ti Gl € itself (Hoshino, A, et
eﬁ#@%{bk@QﬂO% %a@ﬁ%ﬁ%g%ﬁkf%ﬁ 2163- 2169). Accordingly

a Raman active conposite material can be used in a

v gd nedi cal applications,

[ %E‘Fﬁ%?%ﬁfpggngé}ﬁ?%m%%l | ul ar probe, for instance for

i mmunof | uorescence or ultrastructural imaging (see

E%Péﬂhﬁgts Qn S n?Hents Mﬁfa‘ﬁﬁ& thé\/hﬁ{dﬂﬁé@bf thézﬂ%)lorléwll now be

I n anot her enbadi nent the
pdegt@ﬁed with é?f?r%‘ﬁe ﬁwera@f:@mpww figreHinawieh
conposite material, as disclosed herein, that is
conjugated to a nDIecuIe haV|ng blndlno afflnltz for

, S 5 ated depting ab of ML mater-activit
c f_ugwg@nnaterlal to a nnlecule haV|ng blndlng
nity ror a given anal a mar ker conpound

p(@@agrgn'f GPpegPanah dapigs pgrp &@ptqrwgnﬁ%stgtglyle}@ressed in the
CFHEB%InTaﬁt HEK%B%I@ qfh\é%%léf\%ud&ebéeehts%ash@mmbedhe (PM). OBRa

emts radiation, for exanple in the visible or

i ARG RRP rsﬁﬁ@e'@ﬂt"fﬂeewaé%lw%n%ﬁﬁh‘éﬂ‘?% é@@@'?%ﬁ?mﬁak’mdmg sites
Cgs?g?fd Us&d Hear Ftl\ﬁ)e q@t Sslot@n i ty@odhe G8siatiéd Whlicated in leptin

principl'e any anal yte can be detected for
mgnaims §D@d$ fAreseast wavnlp PRRon &otheepastaicts, gte Wcaﬁﬂgéd at their

t @tﬁ@ﬁw ir ?ﬂﬁ&k ﬁl%fas q_dﬂveqe&hglesh%ﬂécéfdrés%kdnyofhéﬂﬁw Fe@ebthf% in the 293

sui tabl e anal yt es can incl ude

in
onellsdm@gdheménntrecqnt@mafwroiyﬁateé rofégm%@,. 293:@BRB and control were
”E&ﬁc%ﬂtr&t‘éﬁad'yy&’élh l&)‘ﬂ'nl&up@ﬂ%@ﬁhla%ﬁvatga‘@e%hﬁrogé'Hi%ds and their
protelrns, viruse to name only a few. The anal yte can

be a chen1ca| conpound such as a drug (e.g.

Aspirin(r)) or Ribavirin), or a biochem cal nolecule

such as a protein (for exanple, an antibody specific

for troponin or a cell surface protein) or a nucleic

aC|d nDIecuIe Vhen coupled to an approprlate nol ecul e

- Y Y o o a o

in a cell-




encapsul ate the quantum dots wi th anphophilic pol yners

usi ng the nethods described herein. It is also
wQowwilbise3t o f orm aggr egat es of quantum dots aPAI/Ran@N000192

l'igand coated netal particles and encapsul ati ng them

together as illustrated for exanple in Figures 8 and

9D. [0156] By "consisting of 4gs neant including, and

limted to, whatever follows the phrase "consisting

f. Thus, the phrase " i St f_Lndicates that. :
Charemonened s hedl SRR gaEb O 4 gy ol
thﬁL@BF@A @H?@Bsa%fm%_d@es Mimtsemte {:@a@tm] oB%witTmum()gria;siqngmn) the
| IS Nean I NCl udl n u 0 I m.te 0 Vv

e e=SR0YR) St sinipeledrghin” ok g% e Besghed anc

-;édm_&ibigﬂ' Bsﬁnté@.ghg%a&m ;&gﬁﬁdw; B:Egt, emcFIrepregem Jripdependent
required or nanda o)r%\éa_ % @ 3_ gﬁ %enﬁrg e%%@with DX J40-
EpPerBRRNtS. a s A4 7 ap2 287 <LERP Vo e
iﬁagtemgimm% THd &@Itb_rvaérg V}_%bytaﬂewbjebted th @::’/e SHSPAGE after 30 min of
suitably be practic in ce e

ERiiRee ock it‘%?mrlto oty pli“?sﬁ‘i?‘{" i S?ncg&aﬁg%’;ébglbﬂ catold&% were

issg i@spetdie teieltion NGte thatr pleXsphpiSTATBsignat wes detected only in
risin

) " "including", "contaipipg:, .etg. .
IR i 9ol QPR ol HBRESR! PR AL AR, S YR afE i !
tshfpled! () 20CLOBRR 66 20SUBRYMas trmhsieetee with pXd40E@Y-MSTATS,

used as ternms o crjption_and n f . limtatipon,
e AL SEE R, BB Ibp et IR cotg were
PaPiR &I 4HESlyedd, exal FIekin Jucifsrase cuelivigl efithe lysfate ves measured and

features sho nd, descri bed or porti t,h f
iriormg"zreaé%&ﬁ“ﬂ'@gu?'f?é?s%ﬁi‘i"@hﬁ%g? f ?éca | P)nisggﬁg and Refresent 3
hegepehbisnt Wikpdrimerithe e 0. of the invention cl ai med.

Thus, it shoul d be understood that although the
present invention has been specifically disclosed by

migirenr Eek@Nbabitseptia-ishuded POMG alorater aptiity.

dif]catd d i at i f the j i Led
R 2y R irs el e Satr P B pE IREElaG nsTATS
sdfid pEIB-POMO) @luarihcreasing tinatntsai PRDMAG: FlaganF @xé!, aadndicated by

vari ations consi d 1.5 Al ;
5B Y0 AR FBE SRS Ul K- 90P Blomorrtss
desicr-basaciwbs Gandfyctad th plecepf p@L3-POME as megatisrcapirok (rne 1 and

narr r speci.es and subge [ r j 11 : .
o8, B P o R R SRS G003 hohbtpiting uare
i ANtieBdiLe Bgainsti phospitd-RTEST 3, pen-§IAdsi or Dot iTebHishwas included to

P 31 oo B AP AL HAEELION LB neased
Ofropbréibiely onitn dicradsingeamprdofrteansfdctad peDNP3c Flagdal 9xP1. (B)

reci.ted herein 1 e La@nt r b t4H ir Fi

tﬁ'@"ﬁﬁ‘f"f%&eﬁgceg? %gﬂgq']e\l%ge%or s ?‘?T?npg ?ng e@gﬁpﬁgg ' aer?nth-en.- Firefly

addifdrasenactiviig masf massured aod respelized tofRerile |ugierase gativity. The

are described in.ter : r

kY S TR BT e iR (RRESEM of one such

| &ssayso thereby described in terns of any individual

menber or subgroup of nenbers of the Markush group.

EXAMPLES [ 0161] Ceneral description of the )

neiaUfeast Highnie oh interfére ewitin GIAd 3t ehosphorylation or
lals [0162 W7 fd rst exanple, AuNPs (NP =

n AL GO were incubated with a

hyeg raeproBRls cBEnwerer tepsfdctad it the sesneamavuplrofmdJpPFiag-mSTATS

4 . , 5 _ \ _ ‘
o Pebe PhiEr s bt it AT RSP e tated o
S §blidt b8 foveROKIGohret STATS, arahsalidjHtdirsase ifer FaxGindP, mig after leptin

St 10 P A AN YRRt

anmphi philic polyner added is secondary as |ong as
enough of the polyner is added to ensure encapsul ati on
of the netal nanoparticle coated with the Raman
reporter nolecule. The m xture was heated to 110 OC
for 2 hrs and then slowy cooled down in the oil bath.

A a1 e o - oy o,

%)




likely results in uneven | oading of reporter nol ecul es

on individual NPs. In this system the

wep@eise3 aver aged SERS signature is a cl ose PCT/SG2009/000192
representation for the individual nanoparticles,
considering that (a) a single ligand covers uniformy

on the surface of the netal WNPs; (b) all NPs have a

wel | -defined core/shell structure with uniform shel

%aalt:et[q %'E}nfoa Sﬁggrgﬁqr )nutSIESF ?E}\t%z th@Qng% érg?%@ RR! YE&dribed in

Erp&iméntalaRecad ees. SER&I simpuat sf ivdeart proteiRenwas draded dased on

%é%%%é%%ﬁﬁ?%ﬁ%{é%p% %I\B eﬁrpégﬁx%‘%u%' %Isk(émépbgﬁélggngnunoblots
ehow noélpht ﬂsrateemqarhbed witim artifdeies(againstphiospho-BTAFR (top panel), or

b2t ML APHEHS IR TRN L apaioiid Beores
AP THalbhe () @) pmengetreer grithABEINA-RycPEFD)1, (bs dhdifter ilepiin (¢, d)

h h
:%%%?FFZ b)qteafrgee%'\l% glmrr?% r@gt &8&1 Maérgﬁemﬁﬁlﬁntrbodles

Ia@bi@le’s STATS (glesr) urdl Froerdu(rredéx §§ATam1gr@laMNefe este cytoplasmic
tV\H 8”&5&@'@ he l t & ggeﬁt?ateé)ﬁqgé'?ﬁcle& iMRStinltRRREd Samples.

I'on an e concentration of
SERS reporters vvere not avai I able. In our system the

f II - ; S5465to +65) mediating

tinere llﬂetrc&hs‘é’rWchrfan oh ts" likely gave ri se

R a‘fﬁengpf'\gﬁd?@ @g}%hﬁopl' %}ﬁ@%geg\%gp ARR6H kAR Details of al the
Initapist Waieedetchibed iarfigeunepdi (Bi R9ZTOBRLy Aells Walke trapgfected with

AN 6 B AR e e
hﬁé tcells werd lysddkint H’ESSREF$I$ htlﬁefs |th6fés|uéll§@é$3/ agfivity Wag; rgeasured
rgg@ag%e% 3! F%%ﬁlﬁslu%ﬁrgse tl(ﬁw IRt R rﬂé;%erﬁé't?aé fedh + SEM,

€a o can be estimted based
oerndt dre atreprbenativei afla leash ndependeshexnanmentasigpdicate.

sizes. Assuming that all AuNP surface were(111) facet

and that one |igand wer e coordlnated to every thr ﬁ
aFio 1 kingi lishes {eptin gequiatiogsof POMC promoter
2- thaIenethloI in each sanple coul d be roughly

trv

it ed. Conparing with solution Ranman of free
2 apinyiaal eh @GH3POME gorstaish ShP\NQQe?ﬁ?é'ﬁE%ﬁré’ﬁtth? Fopeptial DNA
¥ mo éro& ty. EMSA
Welrir%eﬁti{)gé‘gato %E egﬁairéggeﬁtm]rgénﬁ%osr?%flﬁgﬁﬂolg% t trvr y.
aprdbész conteidingrastiative, SP b binsling sit (Prebep) @r rgint 'i"tJ"%“Q"S (Probe 2)
ClERl 3} s #Hease@ REETEN Exh&Ghetal PFICBARES. Base mutations were

st gnr i'cant I ncreasi ng AuNP di anet er é%pqca re ¢
4thlmteghnfre¢ 4R EMS/’a\N@e probAaaTGE En Paiad OB Bl extracts

to Probe 1
FgBE8 IRl KA B sl sl o o

afﬂmmm“ﬁ d epw" ?)réwt (rt%\Preberz deanP 30ss les-'therrﬁ'toé"dn {bipding was
bgpe%'if%?ﬁlﬂbﬂq r‘jufédaB Uk Z5pX %F&aﬂ%ﬁbne e 8 ISpHpaac grom two

I ons romthe Silver nanoro

smdplber)d,enhe)merlmemtsowr’emeﬂttﬁ Uivgisntertaamadesiailty ofE Rirgsam of WT
(fnorgﬁqot%' Z&nd [S(ﬁ‘l6ﬂnq-|_rtbe sﬁeaﬁ’\'utdnté’ Bétatl@%f%aﬁwutants were

I ve 'COonposi te materials was tested exp 0Si n% %ggrab I
tdesmrbed aethcrmsthmueéronsmbmhtme rrbrm' {ld) €% cells

gL ggééégae&’fw@' pXFhEriab! tA?aeQné\LH&RW -R&RillbNplus pGL3-POMC,

|on|csrent ens the charge-repulsio
betutmenZt dre1 AR, hr afterdnpfrratreatntelﬁlé the st wl?é% 'Vﬁﬁgb’élp@ﬁs“’e lysis
MNadHzed to Renilla luciferase

W@%&q%ngawaﬁanﬁ@ag cjé%;ll?dswlbntensl ty was

observed with and without the salt nedia. This allows

the use of the nanoprobes in buffer solutions often

encountered in bionedical applications. The pol ynmer

shell can al so provide protecti on agai nst cheni cal

oxi dat i on.. Because 2-na rht hal enet hi oI coat ed AuNPs

. A RIS I |



G, 1973, Nature Phys. ScL, vol. 241, pp.20); AuNRs
were prepared as described in (N koobakht, B.,

WEkesay4ed; M A., 2003, Chem Mat, vol. 15, rp. ROBSE26HA00192
Ag nanocubes (AgNC) were prepared as described in
(Si ekki nen, AR, MLellan, J.M, 2006, Chem Phys.
Lett., vol.432, rr.491). [0172) GCeneral Methods and
Characterization: Raman spectra were collected from

S#;H% %@u@%%%ﬁede% l?lg‘ra‘r@¥ I\%Féﬁggﬁgé ?rfegeﬁtaﬂveorg at least 3

Rn&énﬁmdeevemeylmashsmgtr%elatEED | aser (I = 785 nn).
UV-vis spectra were collected on a Gary 100 UV-Vis
spect rophotoneter TEM i mages wer e coI I ect ed fromTa

mﬁgm Xél%owéﬁr\é treInQFeE?éd P Iﬁgﬁjﬂ FlQ@ nngPzﬁ%MAﬁénWE%ent with

sed as a negatlve staln
aIIebtmTEl\/I/eh‘rdg,eﬂne els wes Iyemp&tnylymdeﬁee&eIlrstqte|vgaf$encubated with
S§Ig aﬁh@o%geo‘? B rWé%es@%'cgﬁIys?tedu%Eg i8S I@E&H?@ﬁ wEfVoaded as
asma in
pnhastrm(Bcl @)arﬁ@ﬁf@mb i ¢allz ewelfeortramsfﬁttﬁdt with rﬁ?fWé:IQQTGISTAW and
Sg@%@&fp@)ﬁ#i&%ﬁ' 'AfthF %Ptlrﬂréﬁﬂﬁn? tﬁé)l:él'lts' e Wa&d #n Igsns buffer. Cell

al n solution on e sur
aygdtaswag ipetatedi wih T q.moﬁ@na-%amKB) b@ﬂd\ﬂye (¢Ewpgrcpatrol lgG.

rkh:ﬁrhtl(IBC)’ ‘sﬁa aﬂﬂbc%chgsé .tﬁéI ;Iheﬁ%z oWFI'aE (bb}?evealed STAT3-

act | he so ut
\Aﬁ@(@hmtereairm lﬁD) 293{0HR ce|I|§ woreatrangfactest withdlee é,agle amount of

V‘#)ﬁh@ W s TATd Sﬁd r]to_goaﬁ"nsmvcﬁ WM?%PBJ{@I‘ a8NAdicated

r| ed i n al r 0174] Encapsul ation
oby ae)wbperr (STATSS ang tstamcagemqah d3Q mlra aftgipleptin treatment, nuclear

Lﬁ@%ﬁf*}ere isSlated rdHh tﬁ’ésept':@‘gsanﬁcgdb}éc% t()qPVus‘m%llélaB'Bntlbody IB

was concentrated t centritugatl on
avith @b gnti-Myc o5 amthPTrfﬁveﬁeddéeﬁothuee@ng% pﬁr%ﬁ’bﬁecreased with

c Jefit om of Eppendorf tubes, 715 nL DM
vv@lsf e%%hé%@ Fﬁ: g}lby 5 nL of a Raman active
nol ecul e, such as 2-naphthal enethiol in DV (10

”Bfgme)’i PdiéntlE Yleldh it B I)g(@g giééuuﬁﬁ?{gﬁtof%l\ﬁ\cf%rp%teh btivity and its

ainflibitien biiFopdXh was added i n sequence. The total vol unme
D{/ﬂt PE ﬁ'lE 'in Bindhdy S OB, QWA%SISg&%s%ogIMﬂ&r epéthted STAT3

urre rati o was 4.5; £ '\/191 M
[tv@lsﬂmaze%g]to ﬂhg@qﬂwan@q activatas BS) dqrﬁmg’{ef actlgltygihrough its
era_tgfi‘m"\‘/In’fﬁt $ib f.PGREC \APPcﬁﬁcﬂgr Edingid® (Qf:\/\fltﬁrmczeiﬂ' r$g amdunt of FoxO1

then allowed to slo cool down in the oil th untjl

r SEeIiah T Qr Bindiado r@aéwwylateﬁeswmn &5 utw‘eve vyl prevents
d@‘FRTﬁ Qr@n@ﬂ'ﬁer‘a&ﬂ ﬂ?@sﬁﬁ%rﬁc%roheﬂmcbﬁiﬂ&r ahdr®nsequently,

for nont [0 Sane encapsul ati on procedures were
uisbipits §T|AFF émd&atﬁd taptiy lestivetien ef ROYC e@m%?f AUNPs
encapsul ated i n an anphi philic polymer and
triphenyl phosphl ne- coat ed AuNPs encapsul ated in an

, except t hat 4-ethyl benzenet hi ol
OpHNIA EOHIP m BEdtioAl ArtNPnut@fon constructs
uggg |bnst eg D%cdo nap tsﬁgyeﬁrﬁeﬁoilo rﬂ{;lAtgglierspr epared by
cbagegtan pQIREOMIn et hod (Frens, G, 1973, supra) were
al so encapsul ated using this nethod. [0176] The gold
nanorods (AuNRs) were prepared by follow ng El -sayed's

nElobred:(Hdneisbakht, B., El-Sayed, M A., 2003, supra),
Cpﬁl‘ﬁgfg H&Alt éf'\%F’attlrohfo‘I"ﬂ'%tlbIQﬁl c@ﬁ‘ﬁrdcﬁ%bs&ﬁ@ébﬁlﬁmé gin

e Si ver nanocubes (AgNCs) were prepared by
fO||OMAng Xia's nmethod and purified by acetone washi ng

( BB @ $3xoA dBnst eilted Jo Mentife @ROS TALPhiRYing SRE®N FoxO1.
e S SCr1 bed above was en use

to encapsul ate the AuNRs and AgNCs. [0177]

Purification of the Core/ Shell Raman active conposite

mat eri al : The Raman active conposite nmaterial was

purified by centrifugation to renmove DVF, enpty

m cel l es and excess I | gand In a typ| cal pr ocedure

A NN Y ~ o o o, e s o - s N 1



until it reached roomtenperature. The final solution
was deep red and remai ned stable at roomtenperature
W 0009118457 hs. [ 0181] The above nanoparti cl es weP€I/SG2009/000192
purified by centrifugation (6000 g, 10 mn) to renove
DMF, enpty mcelles, and excess ligand. The resulting
AuNPs coated with a Raman act2Ve nol ecul e as shown in
Figure 6 and encapsul ated in a | ayer of PS154-b- PAA60O
t

ut e %§€g'%&e"t' I)?f_‘g'%g ogn@ d@rmfr@fdél%}p)% cohBFudEfelEmBde and
cteatedu thegjaintesaction wuh)oswaarbylomrﬁmunowﬁcmltpmn f(ir ceit i dndicates
%R&ﬁéls c%ﬁru&y gb%ﬁ 5YATS 9@%&%6%@0!%&“8 41'051 W" SnC'd other

fre es

m cel | e
w@n@erow@rrsetantsnw%@ole@ bR fSTA TRawhie E@s@ﬁr 5 lted to bind to

K’fdl Ragaq, ae&gttﬁa Mgelg tgﬁcfﬁen @Q 1;230187t he; ﬁ&&ﬁ%‘n? for STAT3

on In cuvet e cn on
RII@(DMIHR SpRQ T ot &7 lmnlesy@tcen%tructrﬁvhm meonot contain the

| I
blyglgaierﬁ?lb@% %SO&?X)\J? %gttglgq ﬁ% rgfcé%tlgh I%gtﬁ?tf)dr? o}\ s' #&6ttrol, we also
4geene|nqte@eez d9xONi mutaht dcati does anedomﬁlmpthag@w@abetyeen 168-241,
[IQ - 1b7'7‘(2‘3652)y%&? &E@%%ﬂg u&r’ﬁ( tie saﬂgveofwcAW@Fé%on  constructs -
ution (dav = was concentrated
wﬁrmeqbﬁ @emmnal delghian tﬂsukin thies Giom regiqro eorgspaN@ing 1o aﬂh@ acids
d t he bottom of
s He A B ST EaRh e, 1ol Loved by 20
nmL of 4-et hyI benzenethiol in DMF (8 ng/nL). The
M \g@ afdded to a vial which contains 10 nL NaCH
mL DMF. After that, a solution
cOpAUENAES Q@MWW@W"—‘C‘ 'B(.‘)hQrEPnHQ@'C("\/l—CI + VH20 70
m.) and 250 nL DVMF was added, and the m xture was
i ncubated again at 6Q0C for 2 h. ([HO] = 0.06 MV
Aggregations of 15 nm AuNPs were formed at this stage.
Di fferent aggregation size can be sinply tuned by
changi ng the concentration of HO (0.06nmM for Figure
8A and 0.12 mMfor Figure 8B). To encapsul ate the
aggregat ed AuNPs, 80 nmlL PS154PAA60 sol ution (8 ng/nL
in DMF) and 110 nL H20 was added in sequence. The
total volune of the final m xture solution was 1100
m., where the OMFf H2O vol une ratio was 4.5;
[ PS154PAA60] = 28.5 nM, [4-ethyl benzenethiol] = 6.31
mM The m xture was heated to 110 OC for 2 h and then
allowed to slowy cool down in the oil bath until room
tenperature was reached. [0185] Preparation of
ani sotropi c encapsul ati on of netal NPs [0186] Li
general , encapsul ation of metal NPs, such as AuNPs can
be carried out as follows.In case of AuNPs, AuNP ' s
were prepared followng literature procedures by
sodiumcitrate reduction O HAuO 4 as al ready
descri bed above (Frens, G, 1973, supra). AuNPs (25.7
1.9 nm 3 niL) solution was centrifuged to a vol une of
about 15 nL using 16000 g for 15 mn. The deep red
solution collected was then diluted by water (167 ni)
and then added to 818 nL of an organic solvent, such
as DVF sol ution which was prepared by m xi ng an
anphophi li ¢ polynmer, such as PS154- Zoc/c-PAA6o (80
m., 8 nmg/nmL in DVMF), a ligand conprising a binding
noi ety for binding to the netal nanoparticle |igand,
such as ethanethiol. (20 nm., 13.9 nMin DVF) and an
organi ¢ solvent, such as DVF (718 nL). A Ranan active
nol ecul e, such as 2-naphthalenthiol (80 nL, 2 ng/nlL in
EtOH) was then finally added to the reaction m xture
giving a total volunme of 1.08 nL in final m xture,
where VOrgani c soiven/Vno = 4.5. The m xture was
heated at 110 C for 2 hrs, and then all owed to cool
down gradually till roomtenperature. Simlar
procedures were used for other Ilgand conblnatlons
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ferromagnetic particle is nmade of a ferromagnetic

material which is selected fromthe group consisting
wWQRBAS4SIABI , NI, MiSb, MAs, Gd, Dy, Co and aPCD$6209p/000192

the aforenentioned materials. 5. The Raman active

conposite material according to claim2, wherein the

nmetallic paramagnetic particl22is made of a netallic

paramagnetic material which is selected fromthe group

PSpUR hefsegoar M mpenedl® SO B 20 01 ve®

conposite material according to any of the preceding

ai ns,_.where | ,
ﬁlb%dlewgs éraf o rt)é] g})@@fﬁﬁb%%\a& BP tH&%ﬂve?wﬁor?%lrf qurﬂf( in the
canmohuor:mymg dmnahmhltmmwnncludlngloawenfpoldyt?dﬁ Ofaﬁhe best mode

)
Cn‘%‘éﬁlrﬁ%é{edcbf éhl g P%téé%%°ﬁ933&ow t (}Hgf‘%ngﬁm 9@/‘ Why of example. It
awifl e apgarent doi pee sbuﬂehhm thenaint thiai thegressing lmlenmn MRy be practiced -

er I philic polyner of the
&%%ugl'm"%@% qh%ﬁ aﬂ%ag@np i philic polyner of the
general formula (III) wherein each of m o, p and g
agéjﬂg@gdependently sel ected integer fromabout 3 to
0, RLis a first hydrophilic noiety with a 4
mai n chain of about 0 to about 20 carbon atons and O
t tons selected fromthe group N, Cb
fittel £h6 e Ak a first hydrophobic noiety with a
main chain of about O to about 20 carbon atoms and 0
t RERLOBRIE t SpeP8-FMC
SB Nﬂ ghﬁé’ dﬁ@ are i n%g%hgféﬁ%{asg]ségpgﬂced%pf roma ) was a
hgehantplia biftcfrom By Dapénits Aceithi(Solimkia Wniversity ¥ S apaDYA3-Flag-
abput [ L &t 7B Dr. Susk
?8&0?’ Omakp FL@%@&% gﬂbﬁﬁ} OBﬁ%@T'dI Gil &n%h r. Suske

er oat ons sel Se and wher el n
RIGERanR3 MON@Q@T&/\T%W@QQ:}%@quyp@glogsly (20) All the other DNA

?&% ASE" !aﬁ@ ﬁ'n&‘EOHP%d é?ﬁ"d(hi'g1 %ttungesfnéﬂfdlﬁ &runcation and mutation

orenent 1 oned anphi . Raman
acenistrgcts daped po @Grhcat%wﬁl ar&@t@éﬁf@hﬁﬁign tableg bﬁm‘ 8,
wherein the multiblock copolymer is seI ected froma

di bl ock copol yner or a tribl ock cog ynmer. 8. The
REmtCusture ard doifrseia Assaxt Eln-laHEX283 rstakly celb liegsapyarexpressing

WBBRS{ b3t BBRQ? Bt & b‘@@@bﬁﬁf) vhete %E&%ﬁ%riﬁ&iﬁlﬁ ). Cells were

group consr st

retiheRs i Sulsgccafsomyimet sk Tiedisty (NEUGE RIS FPRInIng 10%
%] ks%wl)e ﬁeg%ngdgsmutaw Bgt; :ﬁ@n%bdr it 5% asds2 edRY ldap&fter plating,
OXI 0 met hacr

B at e- bl ock-sodi um
meellsaweng tie ect%wth(rﬂqvqu NA constructs using Fugene 6 (Roche). 16

AV I - [ ted with
I”Eg%‘fglg tﬁén@fe%fe? QK m’!‘ré'ngt%ﬂug*cfﬂ;{\gpef?%Forfg&é&&w!&mere treated wi

acaoprr@ma@gbera%/ @Gnyﬂtrmradar uehiclh fy At als \yﬁr&tfaera&'?aﬂ%ﬂq‘wth PBS
th y ( I-Lucif Report

S8 %ﬁq{‘ ‘Eodécé"?g%%wa??%)%Uf%él"}c('ubdftd Al one (] C5rase Reporer

adesay §Vﬁ)tem| @ka%@r LHriiEasA astvly YRR eBsiradifome cell gxtracts on
gglh‘ﬁﬁ telgl( bleRGIaY |D&icdS). Mthe Iﬁ@ﬂy(Iglz'ﬁélﬁléee@@ﬁ\htﬁwas normalized

I'tion)- -sodi um acryl ate), "pol y(but adi ene(l
aaﬂ&"ﬂﬁ"td?ﬁmﬂalttﬂfﬁmé@ aplivilie oxi de), pol y(but adi ene(l,
addi ti on) - bl-ock- et hyl ene oxi de),

pol y(styrene-bl ock-acrylic acid)
p&epe(cgelypélQBFEﬂ 60H - %Rzuraﬁpaesjable cell lines: 293-OBRa and 293-OBRb

{el)é(\ﬁéﬁérﬁé}@e% @%EG% Hrﬂllﬁpfﬂkaﬁﬁﬂa and incubated with leptin-coupled

(styrene- um acryl a
pQ%agtwgt@ Bephsikoss hga@n@slgma)d@\)emlght After repeated washing with
pol y(styrene-bl ock-nmethacrylic acid), and
pol y(styrene-bl ock-sodi um net hacryl ate). 9. The Raman
active conposite material according to claim?7,
wherein the di bl ock copolyner and the tri bl ock
copol yrmer conprise a hydrophilic chain of nononelic
units and a hydrophobic chain of nononelic units,
mhereln the nunber of nDnonerlc unlts |n the

o o o - o o



particul arly, although not exclusively, to nmethods of
i denti fying conpounds capabl e of nodul ating the
WO n0091a4573 on bet ween STAT3 and SP1. Backgr oundP€OTSGRI®9/000192
I nvention Leptin, a hornone secreted from adi pose
tissue, regulates food intake and energy expenditure
(1) by regul ating hypot hal am 23neuron activities. By a
saturated transport mechanism circulating leptin
a u t I [ t
CHEE BRI bR [ifed B0 RoRAL RRH L8EieliBd 36 B8 PAGE.
pLeptintrecepier expoehsoni was efanimsst kyxiisirnMyc Al diesnd
NPY/ AgQRP neurons to down regul ate the producti on and
secretion of orexigenic NPY and AgRP (2-4). Leptin
ekemtnsBmdmgawt Stabte tIRK8AYICalonPhiexwas gediormeg ipatikivel plates as
. | ~00°
| BRDiokD GREBHPA L RBAY, 2eBIOER Bl 200 BErBRAS A @ grown to ~00%
| emfiuantreeeed)waslgeq GHREBRG ellRvera dnqRiptedswigh approximately 60,000
Act [V | ysld i
S 'J?Sggpﬁg]srﬁs% Fg{bﬁ%ﬂﬂgﬁﬂl@F tEnaggéocat %%)A%%noé rtﬁewsmgptm with
nexdesaive aSr‘bA‘rﬁBofmrﬂﬂhalggj leptint @rugéwelftond hr at 4 °C in a final volume of 1
p r lex apgal |
P PAE T QEPIFR R S 3 Ui "0, eV 8Eima), At the end o
amubettononnhﬁunpdaﬁllemmmgrrerpovembr( ™o PBSakashesnt 1N NaOH

| GRE I er%} kg gh&.a%s&whr qp%e rg?é?@‘iﬁa% mse%rdsus.ﬁ@ a Wizard

expec eir ume conpare
thé70:°ea¢m@®GammaeQ@mten(BprkimEmr) s to effect
downst r eam physi ol ogi cal consequences in these ani mals

due to inpairnment in the |eptin signaling pathways,. _
c dluriear exteacglpre@ﬁ@tlpe Fom2%iscellefiells afies irgatmmng wrtbg(ephmr% vehicle
F{H’ %@%Ieﬁ%‘d% lc¥fdr\ﬂ3§eﬁ§] Qelf&%p%ﬁﬁaﬁﬁla@rc%ntnfuged
unc ear ossibilit at 1 ncreased
aet il B0 ypioyf fosOTHB Eﬁorﬂsel@e@@e ATSS [sisyspansiel| vith Bypotonic buffer
Eﬁ) Mﬂﬁ@ﬁﬂ@'ﬁr—l yo, chS RWACEIS 1 MMER TN QTN s e %b/oglycerol 0.2%

nucl’eus and acting on its target genes, based

oNPa‘rfél%QsmM daFpiionM &' Tamdeﬂxmnketerwomswwwoat(l?oche)) and
d!’rﬁﬁ(ed %?g,' ‘*Q‘gfdrlw mranq:rngnxﬁrtréJ W8 Sh&ts 'c@&rrﬁ]g@d gt 68, bt B for 30

diet showed th the | evels

hig of
| €6% iapd ﬂghmgltdiué‘gr @@%ngyeﬁﬁ@lsﬁz{bm lagf.‘,bﬁ WN@3V04 1 mM DTT and
C@Mhﬁﬁlt@ ﬁeretaQ@sh%rleor iR HY FHﬂoﬁﬁ: Bu¥fed Wﬂ%t%lﬁhox s added to
11). Mce aft -5 weeks 0 f at eedln% showed
aresspRaNdbe @@Bﬁﬁh éﬁ@raﬁpdmrw@d@%é e bgHienw A Gl rlfuged at 13,000rpm

| R 1@ahinng: 4 hat Tﬁ@%ﬁpé‘fﬂ%tah?wh@ cBfidctad aé @Igeen%leére&&ﬂaet Co-IP: 1)
reS| st ance act that STAT3 phosphory

RS TG afierariane 20 RRhesls Wele HESCeTer Wi KJ40-Flag-

adTTe, §ﬁ@%l§w@d b'y%’dtlnﬁréa%%éﬁtt fi0EBar SHEHEeSWEre preﬂared from the
different nol ecul af _nechani sns operating duri

e&plisyanghiacuhated With §BY antibpdipior H“Wé@?@?ﬁ'ﬁ&%t'onllib% dmypoblotting

SHAORE GhnluBBpIRIPHEEINS L AR Cperfdrie8 R PHRspIY- S$K7ﬁ§_3 antibody
phos horﬁlatlon was unaltered t he i npai rnment nus

I
Pob R gt vard Breachaodt BRTIpIWas (baded a5 fnput. 2)

t rrarrémmtbsam .Eﬁé;é&rbn ﬂ'éBeOBRBrb‘é% trakdrodted aﬁthcyxpraaér@ﬂ vectors of
eadbox- contai ni ng protein O

sﬂﬁé"rq'ﬁ'ﬁﬂmswﬁd arepaDNéﬁMy&rmE@g%rwa HECSipryed and treated

i wrrﬁhérﬁlﬁ (5@ VB ﬂ?ﬁﬁF%’ifrdQﬁerﬁ%é&ﬁﬁlysré %H@ﬂqz@%mfﬂr@t@ pH 7.5,
ro iferation as mel as nmetabolic re ati on

t HF’QthNEGbﬂe@ ATitapN& 180, m“élN?-Fpﬂo'tnM FOTAY  dr @M Nga¥04, 1 mM
( ibﬂllsl-'f_’)supﬂ_ Qﬁeﬁl@d %thﬁfr@t"eﬁéé"mh%rt@éi ~BoNgy &hilgkatd Has incubated for

umans, and i n nouse (GenBank accessi on nunbers
szvwsltr( ﬁm@aﬁbagéﬁramm Myel Sentaniidz Pioterhielogy)agtiRedjes, or control
RHE, RRSRICH Gy, FNERICLO WiliPhroteid AGL: Sé:%s%xlﬁ'a%§5(8@ﬂ1a)for 1 hr,
|s reduced |n l'eptin’signaling deficient nouse nod
such as ob/ob and db/db mce (17). POMC expression |s
al so reduced in leptin resistant DIO mce (18).
Previ ous studies have shown that |eptin-stimnulated
POMC gene expression is nediated via STAT3 (19).
Sunnary of the Invention The inventors have dlscovered
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bet ween STAT3 and SP1 ("STAT3 SP1 regul ated genes").

By mai ntai ning the expression of STAT3 SP1 regul ated
wWQemeas{se3 g. the gene encodi ng POVC), appetit ePCEAGR®9/000192
suppressed. Thus, by identifying the am no acid

sequence which is essential for the interaction

bet ween FoxOl and STAT3, the24nventors have provided

nmet hods for identifying conpounds capabl e of

tinul at nd tite d ' )
Thasine Rt S a0 ARSI By b3t Dbl fo o
PAG EPART ﬁﬁﬁtﬁ%blo@t&ig witrearstibatiies magaiostflagariMyg. Hhesfeell lysate used

conpaou ar e ar t Ies V ©
im&ash Icg?{’ d’é@s fp@pﬁa O%Sp mggﬁ %S#%n%r gg%%gﬁon STAT3-SP1
irfdgatiidny | n@morm@gim AWdanth ainereasipgbl emofintnodiil cPhg3-Myc-

th t t bet
PO HE R HBLS PR (e E3 B RN B e G e DA VESHEE T nuctear
SHabReRGonafkH (bt fréemient. Giratiig o STATS tthEB1 tin ngcleafeextracts was

i@g%%{g%ﬁgyy%yllthggq%AT%@o?hgsﬁF ﬂﬁ \giﬂgl\/&E ET%F E?ﬁsf aanrgxf: }§1ﬁ1 EﬁtEdeIeS

interaction of STAT3 and SP1 . In a net hod accordl ng

WarygeneRne S8 R iR BreqiE bleREt Horklif ontaining 1
GETPPNISE, Lyaaté wiae innmsatenttoroncdoefom@enmmsq m@ﬂgpgcm@g and

%Etn% ety B DAE D mif o, CRTA by 1 SARR were

Ragiyhed &iy BBBQA@B%:&EWmun@IoW&mtusiqg aotigE®s) Bgast ghospho-

t
S Sl B IRLTAT) PO T it o oo
@wEehrtbgyy Flap@Eidma)pfandi Nt rigolydonalp dipstate). EWSAHh Twaspairs of

@ig%uc\mggg% S‘@qt(y gEAgdrrpoun(gf I(%%(%%Egbcfcpd}? Bfrcrl]éjﬁm GGGGGG
T EEetEEa:Cpamt BBl Wﬁ‘mltd)’nbﬁnt $equen|qa\((3ﬁ@ §§{j‘u‘gq}, ETGC CCC

ﬁ%&ﬁ&gg{%%%% pr SEEnd IV%} b%tg%e’l %@éﬁogr‘l‘gmg of the

prblbaasiwereclabedied naith ammmfézef d(hﬁalhﬂydﬂd%nvgvep(héNEB) After labelling,

t t bet.we
otE? gfﬁ %ﬁ'd\?e?r% 88%x SRR @ié @E%I%@Gggqgggéﬁﬁ g{%g asured with
gfsesoosmmh Hmpdwdsmn’aliatlpn\,@bumerdéﬁ@bmaﬁg Gonlier). 5 Wg of nuclear

ession of " |

CRBE o4 Dyfbafe LSl B ain AR Aol ourers
f(EOSﬁMMMOmM TheC!iphl 88t DSnmMaEREANdaM Y1 %G%d%ao" 0.5 mM
f i den r h; f T
a[ﬁ'gT tl ?Dgllé M ﬁﬁhﬁ’)tong lﬁ(é%?{lg\?ﬁlurﬁﬁ & 151, ATéSi room
aehmpﬂqwrederﬁ(m)n ﬁhemlduwmresplye@@yﬁ%ﬁﬁpgegel (%9 5x TBE, and

ovi di,n Q t t Xorav fil

18 e, Aol o6 B Bl PERI I Bldlach 7123 SRRrSSRARRe xray fim
p(Moylple)pﬂascm(pamd far g8 dr ab@ﬁﬁ@uamd themdevelppedet ect i ng
bi ndi ng of STAT3 and SP1 ; wherein the test conpound
i s capabl e of binding a pol ypeptide conprising the
plaphwdmymbhﬁﬁ@y 299DBRD cefls wepe ransiected wihi rgleMgntplasmids one

ast . 60% )
s NoRle atss %?é}ggﬁ&e{j ﬂogﬂbblg-\fysﬁr%\/?%& BSPQIS d;;en Affé}z deptin or moc
nehthahpr sheof celise wa@er\aashedn with SPRB3  diKed s Bﬁhecontamlng

olagr%g%ﬁ‘%ﬁ?h%@\%éa?%mpégﬁﬁln%bﬂige@ @%Tgorﬁgin}f@e@S%Qﬂilgn X-100

contacting STA
arw 18din paridytpegkteddie $CC rouffae(30% B§é\na% gfat gegusytand 0.15% triton X-
Vﬁ@f EQF'P@Q i}q)atq'ggﬁcfeh{b%rﬁh%d'ﬁg é@cllsﬁ(ﬁ‘-efeth@ﬁ‘%ro%%@ by using
conpoun rises a pep
COMATS sind chadO‘lI ediitod®8Ymnd anerecseenqgaemmwgat@d) S?wdary antibodies
peptide of SEQID NO 1, or a mnetic thereof.In a
third aspect, the invention provides a nethod of
i dentifying conpounds capabl e of suppressing appetite,
the met hod conprising screening a test conpound for
the ability to bind to a peptide conprising SEQ I D NO
1, or to a peptide having at |east 60% sequence
|dent|ty to SEQ ID NO 1. In sone aspects of the
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(d) conmparing expression of the reporter gene in step
(c) to expression in the absence of the test conpound
WO n008/18478nt h aspect, the nethods of the i nvenPCDRG2009/000192
i nclude the step of adding leptin. In an eighth
aspect, the invention provides a polypeptide
conprising at |east 60% at BR&ast 75% or at |east 90%
sequence identity to SEQ ID NO 1. The pol ypeptide of
Q
BFHSYP GBS WG PGS “les; SR SRR Y Sbervaion by
aspiecal,mitfoscapyvent i on provides a mnetic of the
pol ypepti de according to SEQ ID NO 1 which is capable
of disrupting the interaction between STAT3 and SP1
IStatistita M ralasp bt , datd everenpesentsd 2y oeedes P&H-MpEpmpgesons of
or,. mmetics for c
P i BBreckalh Sy alet T A L EE 18 JRegRAbSRTERL. The
Signfieanceglilibvhoskst athbe0.88t hods of the present invention
may be performed in vitro or in vivo. Were the nethod
is perfornmed in vitro it may conprise a high
t hr oughput screening assay. Test conpounds used in the

LSk o PLALRSH P R Brid el ki s STRT 83k ekidh,
pepti de n1net|c nol ecul es. I n the nethods of the
ese T
SRR RS20 e SR b A oA adhvton. <
hﬁﬂ-tbeseda syytemslwasr estagliahed etok dnvpstigate v STy l!l'@‘?dr'ﬁjes leptin
ec_ge% FAERn 2P e (cO% Sgéedcﬁjsrenll ifdRRles %‘fable expression of
§yﬂfﬁes 'S ovo using comrercially availl abl e
QBRIhegiddensient wmlmﬁﬁw@wnﬁeragm@n@rmPgm ggpmnoter.
are reconbinant. Preferably, the STAT3 and SP1
nmol ecul es are human STAT3 and SP1 nol ecul es. STAT3
(RONBairomptensachpsemtd stedy §aADE-msdiatecilestin reauiasien besause: 1.

IR s gy i o rar
L) @hBGMCaemuessmnrlemgé in l@l@ttf}rtﬁtﬂﬁ@“é@'@rﬁ‘a%(% h

factors. Upon phosphoryl ati on, STAT3 dinerises and

transl ocates to the nucleus, where it acts as a

tirstalgishinpot afCefl fased SySFemT3 i s responsive to a nunber

qfe fixtr éi]lé’c?éené} ﬂgmgﬁs@&g r&tnh? Ehrﬁtﬁ%ﬁé“cérﬁ*ﬁl Q(Etﬁ)n by bmdlng and

S Ud and
[ apmatmgdhe ll,qng|fo@éle§tn$m9tq56}% ,5)(.1; et th%qrmgforms (5 6) HEK 293

Pé?JINIHgQMtH%éb}éS%réé%.oW@ OB 293 -OBRb) \WereBseMIisIEY as an in vitro

des co r|S|ng at | east 60% seguence

i system ty stugy %azym BaMation of FOMEmpmeter actyire iR 675 CRES over-
p%@%gﬂ'ﬁeéBRgf SECGERR) s fsedOhs BHEYGLIVE BEhtRY. I|netﬂ§§e cell lines,

nce i entlt to fragments of SEQ I D NO

(Fphee $mgietoypproétt@ synqa omstrchwabr CirmiRRIMYG iR90i0 o' (Figure 1A,
HHRCEShDMeAB Ens@ERJohSiSentexdréssion level of

e e e e e o e pe

UﬁemgéyeﬂﬂﬁHW®224 (human)). Pronoters of certain

genes, such as the POMC gene contain SP1 bi ndi ng

sites. The SP1 pol ypeptides used in the methods of E E q
i Binem ExpIesHine oMk 0 p‘y)éhl%/p%fﬁpm%én g Slagleatel| gy wapqet abundant

S H%6r gf#&f@tdeiéétl&? fr%ﬁQcélplyQQe Hy VsstehR|diotisy, the protelns were

pol ypeptides conprising fragments of the pol
worSE@raterl kpusing leptinygaupledciesgei QBRator| %‘d%be defected only

éﬁ%&%ﬂﬁ%ﬁv QE\B% de II%IQS fﬂﬁggﬁﬂé%oﬁtfroﬁﬁ@u}é)l&@owgr pérriu; To further

es o he met hods t he invention have

mfmmhenemneagora@f iQBRa, or ﬂBﬁbe ream to vafigate Hﬁelhﬁf%wca“zatm

Ohnd Diferti AL B oo E&ﬁ%@%ﬁ%&@ USSR Ak RgRhbEwith 125-
ng to e SP1 pol ypeptides are

capabl e of blndlng to STAT3. Preferably, the STAT3

pol ypeptide is capable of binding to an SP1

pol ypepti de which is bound to a pronoter (an

SP1/ pronot er conpl ex), such as the POMC pronoter. The

|nvent|on prOV|des nethods of |dent|fy|ng conpounds

o o o o o o o o, . oy .




vector may be an expression vector in which the gene
is operably linked. In certain nethods, the vectors

wae@pseTs ded in a cell. In other nethods, thePGIAGER09/000192
and/ or SP1 and/or FoxOl genes are stably integrated
into the genone of a cell. In this specification the

term"operably |inked" may i@ ude the situation where
a sel ected nucl eoti de sequence and regul atory

PR A i AP RS BB e

neminemuldjeurmeqmarm Qlaeranmegs-ﬁxaﬂbetme Sjm"@fo@tt?l@il (Figure 1B).
n
d%edﬂ follg)é dl%?%lgg lego%rle ?%%tnﬂeuéfﬁg%‘ti H&X%S\ﬁﬁﬁg%ﬁtéc‘fable in
tdmetrolezgui: at iartlye pregereecs exsessiealniabetsd Iemtfre@gur@m)
transcription of a nucl eotide sequence which forns
part or all of the selected nucl eoti de sequence. \Were
aqopraemrd adreaininpéhe tusu‘iérasem gete driverr by POMG prevestepwas mtroduced
%B%d&a(égﬂg' 4 qné cgﬁt ? eer?%aebWtrQﬁSImltbé‘ﬁEfgcfl&’r?to ﬁ%@%hether
ng ac IVI tro screens suc
hagghoBRb aefié muuldsha gsath as &m inevﬂsml kﬁye’rqme’m stydy éeptiagrepylation of
screens _u I
B ah ar By o Slasf 4 FOMG IR o7 iRy [ GreRDESRA shPonC
tgenepasfutitpeorhbier aotjvite sxjuias 0b nEDTAT@I’B@D bregYALtaginent upstream
nes, est conmpound may nodul ate or
@P?Cr}gga ,@%ﬁ?,ﬁg{‘?‘jﬁt éraction of STAT3 and SP1 in one
of a nunber of vvays In one arrangenent the conpound
Yi t
r{ﬁéeﬁtl tl:%eanr%lel){t {ﬁg daIS?Aﬁ'QaHoggﬁJrglgﬁéér?Bng b?gr?tjgrgggt <I9e(l)lﬁ (Figure
TES)t Stroiguiyu reghtin phmﬂlateabluylfergmabtwy avaseptly Qbsqmed i 293-OBRDb,
| nl}t% 25 So¥dERS lels ﬁr@ﬁé 11! E6iidted witt pRVRRAB! fihdings that only

und nm mcki epti'de structure(a m nmetic
IGBansecarm of legtm sngmirttﬁmﬁd@ct@odﬁ)r iTaken tggeiter. 93-OBRb was a
hsau\{taglg s@gtenf ﬁ\sgtugﬁr@ ﬁ@ﬂh’@ 379&'361‘3? BEdity rbQuistie $3PSNQT3-1ned|ated
I'nsome i nstances e peptide conprises nore than
oBptimegmalinpan 70% nore than 75% nore than 80% nore
than 85% nore than 90% or nore than 95% sequence
|dent|ty to the SEQID NO 1 pept i de. In_soms cases,
. ple 2: : s HTH gaited [280lWHY | de of SEQ
IDNO 1. In ot her cases, the t est corrpound IS capabl e

of binding to a pol ypeptide which conprises a pept %% )
hianganly stegel of leptis (B stanpeeleyelsiof eResphp-] 19\ ISERR (comReyabe in mice

T&‘ﬂ'\l ﬂqug DG RN Y\Eis@tbnaﬁcﬁ'n‘%@ﬁﬁ&b Qiicdf incBﬁHq}Blai ﬁ’np?blrment of leptin

etl e can be identified roug Wq ![q
tﬂgn@lhrtg |l¢$hd¢‘M'@ﬁtrﬁgmc®f YL cstvatiopi (F @k i Tenmppic the rly stages of

a@éﬁﬁ e S@%LP‘ [PSRARY phobid l@u‘otn AR BT bH3-OBRD cells

ecaa binding to FoxO , or to

pwesqowsrfmgd withy .thzfg a@pun’regfsﬁ_;T@'b‘b/gh% FeIHEY 7 Gaximahlevel of leptin
invention are

%@h%ﬁé@ or @E‘f{eg%%/\%gg?%%@%g{hog@gtl des havi ng hi gh

sequence identity to STAT3 or SPl pol ypeptides. The

ng lﬂLc?éésﬂ% Sho&it of PSXCE)H E@ﬁﬁ\ v@é%meméh tREbakGRNME of constant

r suri ng an regul ate the expre

oST,STa\'I'@/egp?ugur@ng)atpetgstg\gh@tger Eox(1 gﬁulgggtg{]fe%vlth ?eptln induced
CRRRId %?orﬁ@sr e, tg' Slfc??){mngxﬁrQ@sﬁr@@eﬁan@re%'é@&tp%b“eﬁtldr\@tely with

a test ce manmal i an ce %
discesasingi wgowte "SR usecl 1o transtectioibigHts Bﬁ -t hithough  leptin-

F@D@&fb?@ gﬁh-gﬁlé% WEYHbehfise B?%cr@ds"ﬁb‘ PQXO1 expressmn
A Inity 1s a measure of

t tepmmnregulatm Qfd?%ﬁem@o eftasHyibyt as Mdieated b&ﬂwq'fﬁrﬁ%ﬁ activity, was
( n iRGegulation of POMC
egé%{ sﬁ%aﬁlﬁgl‘(ﬂ%&&% and rugﬂ: PQ?E:@?&(E%) IgeFEftuso?f, w

H (1973) Bi ochem Phar macol . 22, 3099-3108), Ki =

IC50 { 1 + ([Radioligand] / Kd)} Were, the 1C50
(concentration of the inhibitor that displaces 50 % of
bound |igand) values are determ ned by plotting the %

speC| f| c bi nd| ng | n the Y-aX| S versus I og [rml ar

- e . . 7 1




be a function of the interaction or binding of the

gi ven substance, e.g. a nodul ator peptide conprising
WORBEQINBSRED: 1, with anot her nol ecul e. Pol ypept PABSG2009/000192

Pol ypepti des of the invention include a pol ypeptide

conprising at |east 60% identity to SEQID NO 1 and

conprising the STAT3 bi nding2%ite of FoxOLl.

PoI ypeptl des according to the invention nmay conprise

gropfotazactyfy w33 noLafeiP wiSn hoggting gyt g § Simig iz ponirol

protEin wai ifisdduckdt(datenat shawmg. Eimsei daja dembhsitesthairbigh levels of

nd_reta a 0% h
BBrgbastIebistreratn BT 4G phf bl ARG Fted at 2 step
lewHstré=on 36OTATS acivatiords i n | ength but preferably are
200 amno acids in length or less, or nore preferably
one of 3-15, 15-30, 30-50, 50-75, 75-100, 100-125,
EXambR03: 15@x075nhilis5s aaiion usyri no acids in
l'ength.In this specification, a nodul ator pol ypeptide
may be any peptide, polypept|de or protein having an
J5 fuethec teireatpu enwaichatem inceeasirec FOXQ@Y affegjed depiin signalling, we

%ﬁqug 2@%&'@% t)%?{%’ @hgﬁ’rSEc%gl abl\gsot?ar%focéf?orﬁn% qgu'éféﬂg &er leptin

Hatvapac2di-o8Rbemle eecd trsmjerﬂmt with dmneaalrgg aragurief FpyR1 cDNA
at lLeast 60%+t 0% eHf it g d cvtopl

el alfﬁ'\?grcl”ﬂg Sge"&”%‘%gﬂ de'gl;éeggol saégugﬁélearl Jent |C¥ oplasmic
reaynpoaeats evark sﬁpah*aie@tbyGﬁs%tloVi@%n 78/exBated, g-'wp185m;em levels

87% 88% 09 / ”
/%%s‘, dg%g}\q Iaf%(i]ﬁ f/f’act?%n %: L@ﬁec/ ‘gA dﬁﬁh??}éﬁ?lﬁ@g% }n%%é?ﬁm% ahount of
erreqxent sthewhrlweahbsmryiaiad ST mn’fbl@unmewema"mdeat the same

| at ed d
) ToBIaBRR I SHPERATRY TRRLS| A, it BAES To directly
6 GaiEd t’neaef@cteemf léce@:iem leptlpmd;@gd @'@T@%ctlggw@f@etranslocatlon
d
38704 bt LA OECAEAGERILD Sl A idhcory v
Wdrhrme@mxlués%OBRmeel@ wpreswsg ST ATY aloneeo PaAR i FoxO1.
A??@ ggﬁa?@@é Ro% %‘Y tggléserﬁlc%ﬁgﬂ‘t' IQ&hl éii‘?mﬁﬁf&H?P@@ﬁe ﬁ‘cbanel a

essary, to achieve the maxinu
s&quemd: eomc@etraietlyn thennualats ia (baiglnd@atqqigeamﬂ}es (Figure 3B, panel c&

Coﬁeﬁ'ﬁé "i‘&éng%f %ﬁ%'&éﬁ‘sloﬁé‘ﬁorﬁﬁmt&ﬂ{é n®iedshss fh%fl:le\@aicw the STAT3

uence 1dentity Is preferably cal cul at ed
caigrral tii e muclees | \ga@mdnqtjfngwal@am%gg@@env@l §é'ahheﬁ%fé§h°se without

VBSIS & ?%eﬁ?%‘ﬁpc Bl &t fshovbd %{eﬁrﬁoxbﬂnﬂfé%ted neither

sequen the s orter conp ari son seque }
rﬂavtlrbmddeeobsmm@hm\omlaxt@nmruth% SP‘éﬁ?@tJﬁ"’fo?fT'ﬂ?e ion into

gt'hgeﬁhcfl"%.%g%'ﬂ? emefcate\ﬁhﬁ'@te FoR615R5RE4 SﬁﬁlbﬁSﬂL&ﬂéﬁm |% ulation of

| onger Iven sequence, sequence | dentit
tIH@MCompamtsoracts\etyub&mmnﬁﬁydqy\@SH@@@rﬁﬁ ﬁ@ﬁTé\ﬁéﬁnS{%@t'O" into the

em&&fs %nghghofevélhsf FaQbY hreUbMENS BT GRHE - ackidiing the POMC
e, i ven sequence conprises 100 am no
amodmteinmthel‘rwctwﬁdl dat e sequence conprises 10 am no

acids, the candidate sequence can only have a maxinmm

Exp ; : D a6
exan‘pl e: (A) Gven seq (15 am no

aci ds) Conpari son seq: XXXXXYYYYYYY ( am no acid

The ugderstand dgpueRexO hipibits &T,Aél')aamﬁqil@ted E@Mﬁﬁrogﬁ% @icpl\gatlon the
F%\g% ?in?&%@ﬁ;est%%\ﬁn%é 9AT§§9:1 '#@I\%@préﬂ‘note%@@ﬂ%@ﬁ@ted A series

entically matching a 19 Figure 4A
aoi mjutae's witredelafiarein tae iptpmaser region f&PM§ (Nﬁ'?”ﬁ%#hl igure 4A)

58'5;3@& ggz‘.kq%'ﬂu{bo ?gﬁgl Vﬁﬁ%@& 1%?9%(@%/1\ Qg&%gmgdg/%’ m gre’éermme the

t he conpari son sequence is |onger than the given
sequence, sequence identity nmay be determ ned over the
entire length of the given sequence. For exanple: (B)
G ven seq: XXXXXXXXXX (10 ami no aci ds) Conparison seq:
XXXXXYYYYYYZZYZZZZZZ(20 an1no aC|ds) Agaln the given

o o o o = e



respective sequences. Wiere the aligned sequences are
of different |ength, sequence identity may be
waleewenmsned as descri bed above and il | ustrat edP€TSG2009/000192
exanples (A) and (B). Peptide Derivatives The peptides
of the invention include fragnents and derivatives of
the FoxO binding peptide eng8ded by SEQ ID NG 1.
Simlarly, whilst conponents used in the nethods of
t he present e S b Botivi
§§%]eu“§ﬁlcs@§uemﬂ %ér gg'Aig : ng ﬁ%‘&!@%ﬂgca:cg(/é{loln Jfﬁgﬁxﬁé pRorR&tet Activity.
Mmaﬁmswmts hmmg ogbqsemec:s weu@seweteweg\tr@ﬁuced into 293~
s of th
VBRI o et pRhLRY JefP L PR fipfpler Bnas vin o
Withbet Bpﬁremnw\tam deietroided. naela’n@n Inyutante umhpntg NA fragment

gﬁhgqeg 1 4RCHE e (B8 B égeﬁsgh‘é% WP ANSor it AeBAn of POMC

pedrasthr peibitg] wherRastadi the fmetgnts ncantaining ttés u‘iagmens retwed leptin

mqw Oﬁ, ]?rf%ﬁ%pﬁan?r 4|°co"i‘1‘?éugﬁﬂg %ﬂlﬁttﬁ%iﬂl\gﬂﬁ%gh@ﬂﬂgms to -88)

t@sedldirecty ppdttsam 4f POBJC manmcm?r TABA bog (Figorepf B3 (ndigating that a
ling n 3 thodll activity lies

904G, PUREY Qo4 Rt RaPEIPEME AR scuiy

Detvedant-188 and saw;eupstmana‘nmﬁ the toasiseription l@b#pv@r%té to

the correspondi ng wild-type pol ypepti de. The mutant

nmay dlspl ay an altered act|V|ty or property, e.g. .

corrponen.ts cont ai ni ng such framents may serve the

pur pose of nodulating the activity of the nutant to

rizsidentfy thenPNét Gagment phPQNE | grometer aigspanisile gpr pagnal leptin

wildt t so conprise

r{S?Ffﬂngfg va@?dé%ﬁg%i PSB?UIC @% HOY& a\ée'ﬁv V\%?%H may exi st

bet ween i ndi vi dual s or betvveen rrerrbers of a famly.

%equ H&Q agaq diy ?%yegféﬁ tﬁéﬁhé BRiA “ﬁ%@ﬁjlem bdilvBert MB38SHHAREBEEontained

Phvents on. exa conservative

repraeesEnbisding |sehuem9;§: tbépﬂ o(E I98re BA AIPNpEHYFOirFIRCERon factor
K ' ' | devBOSP1 binding sit

;B?%%%g 'R%éﬁ %aﬁ&hgg @% ﬁﬁe\%r ‘Er\ﬂg‘gﬁl{éﬁéﬁg F{ i) Vgl ut ammc ng st

sivfechcimita FRA, tirebedi dorfaspPndiag do rﬁhmer@na' $ESENGRe ;and probe 2,

(éoY\ alf?lﬁé) %Lﬁ&k&?\g lﬁ“?ﬁje Eht{éa B¢ birlding $ifCIFRILFE '55&) weRa!8yritBesised,

ani ne, tyrosine and

taWEN@#awas[mﬁopraed \yg’gm lﬁkg:j;eam@((tfag’@ frem1393-9BRR, G5fls-gA nuclear
];61'8 ﬂ‘[' &{n@ %#lﬁ\‘i@lgf BrB6e P Rit&Hobto Bﬁoﬁgfﬁf‘ﬁhd tthed BiAbiRg 46 probe 1
mu to

use anot her pol ypept.i de

cuvmpa;:nﬂcettshmh@m by arBRthanikgdy WP B %mogphé‘?ﬁgg or FoxO1
S%rmtggng t(t?;ﬁé‘ﬁSﬁ o ?Wes@%ia‘ﬁﬁ&b&@d 4RI bRINdduklegap@tein was

or a % urification % |
gbRt.aand SR4-dt peabsf bifergedor sgﬁc%ﬂ%ﬂ@a %t T9SXRMing He,potentia

rﬁﬁ%t%ll’\eéf) sp PHiddid Livesh POMOBFIndtac ety f magme l#tl 3 and 13, were

alning sequence portions havin tg subst ant.i a

seenesated Whiemconipined ISET) Mptations Wi I SRAi K ﬁdlgg eSIte and adjacent
C?eﬁ]ghge %u@np I']QpOISWI% s BRidi s@“@nl e(ﬁ‘lL%Htr#BPf(Flgure 5C).

ICs'to a known pharmaceuti ca ive comgg%n
i Burctiknalwanalysis &hdhesen mukants| di &2 qéﬁp eglls reveal € promoter
pg& %fe Hgiihcﬁ\ \A%n{%aa??ﬂleﬁ%s%el} F‘é@@lat@ﬁfm%ﬁtﬁ} wé?é §bd’ﬂs®ﬁ (Figure

|ra active conpound is diffjc

ealp)emmmg dhatyentinevedisted trapgerinsional qc@vq}wgmft"éw@ Hf%ﬁf‘O’fer was
%gagbﬁ PEp thod of admi nistration, e.g. sone

€s nay be unsuitable active agents for ora
conp03|t|ons as they tend to be quickly degraded by
proteases in the alinentary canal. Mnetic design,
synthesis and testing is generally used to avoid
random y screening | arge nunbers of nol ecules for a
target property. There are several steps commonly
taken in the design of a mnmetic froma conpound
having a given target property. Firstly, the
partlcular parts of t he conpound that are crltlca

T I 1T . e



synthesise, is likely to be pharmacol ogical ly
acceptabl e, and does not degrade in vivo, while

WO e0i1Ms5My t he bi ol ogi cal activity of the | eadPCT/SG2009/000192
conpound. The minetic or mnetics found by this
approach can then be screened to see whet her they have
the target property, or to wagt extent they exhibit
it. Further optimsation or nodification can then be

Hﬁédt Giteraction of

rs‘resrergndlsmentl on, haV| ng i dent | fi ed a peptide or

peptide mnetic in accordance with the nethod
descri bed, the nmethod may further conprise the step of
MpilAoK agstm piapingcbensénsus tsegegncepi itium BNAyelepkehighgiween -138

B0 LSRR 8 STRIS AR PRALE HIRBEY G0y SR trouh

deYEbthér nmmbaurecepsmwrmmumbactuom i.enSTATSs agtes thwgugh an

ét%}[sgr&qdﬁ atge rsiecﬁﬁlt%hgﬁ/%f;{} Ienlleﬁtyn I%gtlc?nggn I%pefﬁ ndl%%dl ﬁdl@l'c BFomoter
rmdwétmaﬁasaae,séreipat enTS Ry ek hw;otbeﬂqﬁdl that STATSaepwigted POMC

ti de or. n -

' |pﬁ?/"8$f\7g HUOHEM i 'Qfeﬁac lon ‘g'g“fl Fd- or @’t Us&té@lﬁl r5ﬁtfbody |];esulted in
Hbandt phem]toh&)STA'S:BJ bnghaltmltsampleeffronm épbn-tmiee bwh rmb control 293-
%Q¢ ﬁb Ze%r chggh%fan c@ydﬁdnﬁﬁ@é@ﬁoﬁﬂﬁ?ﬁ%@ggggAT3ﬁom
ditabit Ibpiiry-treaited ios camtox celts ClFemnaﬁAi i These ﬁamlgglgatpd dhat SR could

e /or IS f BSuld act
o 8 PRETAectA TS apriElt  AfLRANED sCodRa BRSNS B =c
| tAroagh SN to Imeohhteteptm eehuistionsf ROUAC pfomater antigitent
i nvention may be used stinulate or repress appetite in
animals in need of treatnent. Preferably, the ani nal
ubidersgionng treatnent is a human patient in need of
Chobd SRLIEN 5 CisaBia - 76 to -
AL SRRl R S et e o
m)and @ns FokOrHending eita687Dte H3t0Mde Osztvwzpr&ﬁao'sﬁﬁ ﬁﬁ» In this
b ful { ! Ptd Bind 9, Figure 4
s‘égﬁyysflgvnvgvér d%}gﬁon %ﬁg&gﬁﬁgglﬂgﬁﬁo sit¥s gﬂﬁltah? n igure 4),
esrhEoxE Ingintimg $itet @nwtant ﬁ;nFlgﬂrestt)Ah@I thpheffemgon Ieptln regulation of
hgpeb CEPLPE Sdable t
%?6‘,1 l|r&r3'¥°r%(‘er uﬁqv{ﬂ} ?ﬁgg%ggorfgugﬁ? Bmeﬁmmﬁ?bl tors of amie 1o
tdfc&nrﬂEAWBh 3%151!&»11 QNacfragmenws@'élaUg)éﬂqptmfrggulatlon suggestlng that
S t Riudh d Metiiism that
PG} e, SERES Ehfiancert PG| Rbmoliechfy!hRLSh 2 Mebithism the
I rehuma 8P$-Rﬁmcrmors¢tersosp@xl ws@aaafuaoquqtrﬁaﬁﬁ 3{R{MC promoter
eré(lé%n of P?Téja-?b ﬁﬂ%ﬂ[tgtl\wjtrértsgnpﬂoy thEtQIméBSrhaQ PEBA fportaléo serve
reve from pronoting the expresslon OfSTAT3
gamas xetegnecmareonu ATAES p’éﬂ@ié’ﬂquof gpte EXPIESHRD UABS2hie.9
t %%pta@éqntﬁ' |R&|gc!5?iy\/ Fh %rﬁ&‘(lsta&ﬁglt)aﬁy ﬂﬁ&"aﬁi‘ﬂ‘fgamtﬂ SPH DNA complex
8 ons " Tor ¢Trnical use and onprise a
pted). mgetner with Ityis atidiepthass studigs shggest an |alt%rﬁﬁt“@r mechanism o the
EhA gINS SETPPONA B TN Bl . STATS
| mey mgtdatalgene expressiah srrougiuibcinteadion ithsp R - ‘DNA complex (Figure
| ational or transdernmal routes of adni ni stration
| 2Rp
Ith may include injection. Injectable fornul ations
may conprise the selected conpound in a sterile or

| gﬁ%@geﬁ medl 4, il PRAEEERLL i cal | y usef ul
C ccordance with the

present invention nethods are al so provided for the
producti on of pharnmaceutically useful conpositions,

whi ch may be based on a substance or test conpound so
identified. In addition to the steps of the nethods
descri bed herein, such nethods of production may
further conprise one or nore steps selected from (a)
identifying and/or characterising the structure of a
selected substance or test conpound (b) obtalnlng t he

o, - o o o - o



Figure 1. STAT3-nediated leptin regulation of POMC
pronoter activity in a cellbased system (A) D agram

WO apas4spanel ) depicts | eptin receptor construR€CESG2009/000192
stably expressed in the reconbi nant HEK 293 cells. The
sol enoi d represents plasma nenbrane (PM. OBRa and
OBRb share identical extracegpul ar sequences,
i ncluding leptin binding sites (shaded area near PM.

"Y' denotes the tyrosine resjdues cate in.l '

vt ofcs TATRImPYRdsBin 1<RIRgor A BBRS BRstler Setvi by Foxo1
SO I sRp et A IT B THTH iﬁﬁisﬂocﬁhaﬁ Iiﬁtalthé blideks (Figure 3)

area Lower panel shows ex I essi t
peg @p{n@rag;tlpm reqyired gndiggqt inte piﬁ:g)sofo M’[’ 3 ﬁl eédﬂpt thether FoxO1
E&ﬂ%‘at&ﬁé&{ee\ﬁutrpfsﬂ% éﬁ&%m@@ﬁf@&aﬁoqnmc eruisr prevem rSTAT3 from

concentrat ed usi ng F n-coupl ed CNBR-acti vat ed
gelifigrnoise P&l\égg)rorgﬁtgrwﬁ% &&r essi on exani ned by using
Myc anti body (B) 1251- Iept| n was mxed with control,

293- OBRa or - OBRb ce t e col
Wpttﬁ'i’imhe(“@ﬁ’ff)ﬁ’x%lqmb‘f‘%eo §£A‘8‘Ir$|‘g’n Wa%Qﬁ'eéjrg]e)\?eO%a%m Hgs from
9§%‘5§F@:¥’§el%? IF8ROM tﬂvadsTé]:Sécme"lalltyScdhﬁmnmmblﬁdéaEtadah samples treated
radi oactivity counte sults an

ity SR6ReY GBS enGRIn LR AGRRa S A T2 Byt Foh thsf BohgoLantibody.
gﬂg '@E@?ATs v 88y, SBRP3 wWekuleaasivadh sdmpiasrtrquemmth antlbody

Th Il | d
CEREMER Agivst Vo taaRd Sexpb pythop e pot oL ES e g e BEY, Thus,
RRORRPRaSIATB e astdliniats ShitReRbIBEITATS Wirdingused f or

protein detection. Note that phospho-STAT3 signhal was
detected only in leptin-treated 293- OBRb cells,

WgtRaSnBa8sid Amdufi @‘rra:&owaeuﬁvredm aha eath abdﬁbl% binding to

&?Még‘%’g R??é‘?%éogﬁa %M@E o Esnﬁefﬂ\y %g fgcte% eyltn increasing

aafrﬁdifnt |0 XD 1t EIBﬁNTH'Ihb abbilite ofed;TAsTa/vanebdwjr wesuu;auowndsm was

and_Fi refl f a Vi ty ysap:
Mblp@agmeqj(oanoarﬁ%ﬁ%l‘r %ﬁﬁ%@cﬁggﬂﬂeﬁ auif?%eéclevggble at Fuﬁh FoxO1
aGbiassiol 1eVaRS (Figuie BDY. Taxpther Shbte daid depporsieted ttaat FoxO1 could
i ndependent per re 2. FoxOl
iR ST tsgATépS( Cq"?ﬂ%&{é’aﬂﬁa{)@’f? %%ﬁ?lteor -EAC VI ty. (A
293- OBRb cells were transfect ed with the same anount
of px\?éo. Fl a9k
e = -.‘nk‘

bars for POMC and STAT3 and soI id stai rcase for FoxOl

dfoxéﬁ“ lﬁ@%ﬁ%‘g@@f‘{}%‘%y :g%ﬁtﬁ F%EB gqté%?wceé @Q@entlal for

a§1AT3 Inesthition| nesstisenf C—teMnaleidleilommoeSﬂmmtS/e@f%maﬂ@rand tested

mrunagbl of ti ant i. bo t ho-
SRR Ry 57473 LR e BRRLRS' FRRSRR N ang othr onger
IMGﬂamtaﬂyawerém by bémb frg STAIT 3t mlsmé N@qn@d to bind to

t hat_FoxOl e r n increa t t

| SERES PRSI AP AR oo BEThCORS. SRR sl foa-1e7 s
(iBpoftani oS TATS rrﬁabettbncel s as in (A) were |ysed in
passive lysis buffer, and their Firefly luciferase

activity was measur ed and nornalized to Renilla

| NGiefeBbRSenakict, Fok@1 - TRE°HER ayps weeslerwificia tlees Bottqoptain the region

tripljcate, Results resen f AQn
Side Vled,jingbhree FeVious g(ﬁ%{e)r ciﬁj 'TE %ﬂég'M:tg % g hED, al(1 ZC:X(Z;I
i ﬁhherni @B mdeth S TISES rph om'nhnn Ithye: aagnoasrbezbweeTAa&241 FoxO1

tr.ans oatlonlnonucleus -
PN Code emenments g ke St e BFepipliEtsh Yaifipsa the
afmal-3eIBYCrespltsi hat ey eginnigetaeen n24-df37 amlno acids is necessary
pcDNA3- Fl ag- nFoxOLl , as indicated by solid bars for

POMC and STAT3, and solid staircase for FoxOL . 30 mn
after leptin treatnent, the cells were lysed in

hypotoni c buffer followed by centrifugation and

highsalt treatnent to separate nuclear and cytoplasmc
fractions, as described in Experinental Procedures.

Equal anmount of nucl ear prote| ns was Ioaded based on

-~ 1 o e o -

Yinteraction



(arrow, lane 1 and 2), but not Probe 2 (lane 3 and 4).

The protein binding was specifically inhibited by an
WeRHIAmsThbody (lane 5 and 6). Sanples from t woPCT/SG2009/000192

i ndependent experinments were |oaded to illustrate

reproduci bility. (C) D agramof W POMC pronoter and

SP1 binding site nutants. Det3gils of the nutants were

described in Figure 8. Base mnmutations were highlighted

inred. (D 293-0BRb cell Eob haksf ect W .
SOUSTAES it ReieRTERCRHEE TVIOXBL 1o p{ a%pfﬁ‘% #DBR}C’:‘*"‘* to bind
grtaant pdi2 Fexo B @B rdiabinarsTATX i n treatment, the

cells were lysed in passive lysis buffer. Firefly

luci ferase activity was neasured and nornalized to
Resddskien! uci feraseactivity. Results are presented as

mean SEM and are a representative of at |east 3

i ndependent experinents of triplicate. Figure 6. FoxOlL
ilﬁ”‘édhﬂﬁélx,s'm&'é- SRh geompheratd anamt) hobyhdBMAT B gadtivates POMC
STAT3. ( 293- BRb cel |l s were transfected w
mmetﬁﬁrhéiswﬁe.lee&wt%qnaﬂ'% "t 2 WS ap%@%éﬂg
\ekied Site trhBe FEONIS prBInBteryBadptimadtioni canbaef indibite@dlyIFoxO1 at a

| ysate was i nc ith SP1.anti body .or .control I .
%%fiowaﬂreqnygﬁgiﬁ\ﬁgﬂ%&*%ﬂ?‘i@ b rts il i lre leus: o
IR bih&s tCBTATS-dABRreealts STWABEfrdm dntefaeting avithi the SP1-POMC

XJ40- Fl ag~nSTAT3 and pc - = xOl,. A . '
P SRPiG AP PERNT oM 1ol S A iy Sy et it Kl f Foxor
| BiSchh  to\BTAT 3 FatjoRb € eesiduicd withinpthef12ane7-Bpiag. TiByse data provide a

anti-Myc (O, or control.]qgG .| nohl j :
ol i e SO R, 4 FPRL Ao rUEOTacgonees
TN Fedled Némihasighaling ©F) inkO&rioBRyitc eSTATHeBR1-target gene
transfected wi_.th the sanme anmount of pXJ40-Fl ag- nSTAT3
HAMPHRE cemeleX SorgAAnt of pcDNA3~MycrnFoxOL as i ndi cat ed

by solid bar (STAT3) and staircase (FoxO). 30 mn

fter. leptin treatment, nuclear pratej el ;
e #38eecin SPe R tion Witeda v R B A7 st inECharism
adTtHoMOEYxO1 Bhibits feptin trégulatant of -AGNCqromnteir-\81 inasgasitigeamounts

R iR o8 CEP oIS g o o
| &pihb nacick gedicics dn tioé 1PONIB7 peginD), emdapevernts B TaId frers interacting

nhi hi tLan oxa . (A o LR, 0 dhmBitd 8 TEPRMedi
Sy SRR oY Praes SOMRER Hhet e bty STAFS dnediates
i lBptin adtwativicofRGMEmoraoter (Figws 7BPMC pronoter activity

t%r ugh its interaction with SP1-POMC pronoter

c ﬁ%lr ®S(B) Wth increasing amunt of FoxO

expression, FoxO binds to phosphoryl ated STAT3 in the

n eus, .,a r event 34 ipjHt i Ng WM ;
SRR SRBEY R £ N EEARG 19, 3 Prcdpen. . .
A3y Nadrad =6 I05)1425-482 | vat i on of POMC pronoter.

Figure 8: DNA constructs DNA constructs used in this

study, including truncation and nutation constructs
basBshksn W @.3KEQKTCA. Bi, dluaeg OWV. Ridispan.s). Bor anteMangss d- Vh (1996)
t he n [ the DNA constructs described in
Fpﬁﬂﬁgsg?%@ggﬁgqlo. FoxO constructs generated to

identify the STAT3 binding site on FoxO .FoxOl is a

652 .a rat ei seri f,.C term et}

oanetbeln & Gobmdin el R, oy Beftiin, ME &, Do, s, Hovath, .
STAT3InbYR 0] andiloep Medi (F0D4) Natore 41 ¢6836); 4(-484t es

whet her construct bound STAT3 in

coi munopreci pitation). FoxOL(1l 167) and other |onger
Fax©8ngiut. andes PueHackataneKt, didngnd. Ho MBFHT3G. vhiTlakeda, K., Akira, S.,

CFAW e ol s Bl 5 B ool Eh et BRE .

interaction. po x oi 1-123 i68B52) jsa, e|et jon
construct which does not contain the region identified
in the previous C-term nal deletion constructs. As a
control, we also generated a FoxOl nmutant that does
not contain the regi on between 168-241, FoxOlL (1

A NV RAMA A LN ST\ ~ . o o oy

rquires the SP1



fetal bovine serun(FBS) in a 37 OC incubator with 5%

CO2. One day after plating, cells were transfected
wWoRen/1s4e72vant DNA constructs using Fugene 6 (ROTRE2009/000192

16 hrlater, transfected cells were serumstarved for 5

hr before they were treated with reconbinant |eptin

(I'nvitrogen) or vehicle for 89 hr. Cells were then

washed with PBS and lysed in 200 m of |xpassive lysis

buffer included in Dual -Luciferase Reporter Assay

System (Pronmega). Luciferase activity was neasured

Br %nsee; C.eMblbast S 10N Hokh,NOMRL. e Dafrdil de . adr., Stoffel, M., and

Devi ces). The firef lucj activity was

Roesraan.Ze - d§ap)¥at %ﬁ? I!'j‘f?{’lﬁ?r@??ér ase activity.

Detection of OBRa and OBRb in 293 stable cell lines:

o Ereaan, . Yo e s nd I MG P BHSRERR) 188717 Ce

CNBR- act i vat ed Sepharose beads (Sigma) overnight.

O W A
BRRKS, A ISCERRY, XD 1856 ArK \WhRratasfiiercd., iNeelsB.ng., Bgbwartz, M.

T ks B A s L

described (21). Briefly, 293-OBRa or 293-OBRbcells

e b o RSTR EL FASEES LSAREE SRR, o 1099

N4 MR Z(Ss8E69BNnt 1251 -1 eptin (Perkin-El ner) alone, or
1251-1eptin with excessive anount of unlabeled leptin

(2 my/well)for 6 hr at 4 OCin a final volume of 1 ni
RBHIyeHD M. EEECbRRy WAL A, B (Wdnzbef3SH. (2008% Antun Rey Sihysial) 70, 537-
At _the end of incubation, unbound 1251 epti nwas

rRoved by two PBS washes. 1 nl of 1N NaCH was then

added, and radioactivity in the |ysate was neasured

usi n W.zar 470Aut.onat | u ;
(%%ﬁ%*%ﬁﬁﬂ“%r‘g: i EXWS@?%EQ@T Bhftack, C; angElier. J. S.
qebde®:J Clrl IngeaafiOB(12), 182T+t8B2 with | eptin or vehicle

were washed twi ce and collected in cold PBS. The cel
suspensi on was centrifuged at 1,300 rpmfor 5mn. The

res Mdriim) 9. pelAigtierwas Asalsurs pénBeachkava N h Ppeitnenife. angeifahn, B. B.

GH TSR Bslgh s, L1 T L v

| xconpl et e protease inhibitor (Roche)), and rocked at

4 Cfor 1 1 n. ,The m xtyr epLLil fuge i
12608, Vst ik oRs dand e RHCHRE GEPRe: v 5gyet. o C. Kam
gKyserdm, SARO KiM, NaGS., Park\NaBV&im, Y. BM @pTLemd<.1Y. (2008) Nat
cqonpl et rot.e i nhi bitor in hypotonic buffer
wﬁﬁﬁ8ﬂP5Q§Lﬁ%&@3£s added to resuspend the pellet.

After 40 mn rocking, the m xture was centrifuged at

1 Orpm for _10 @i n,. T upepnaj.a

c‘g?flqg P als S ?U(r:lf"%h}ﬁaé&'rléc .L[%Cg-' szﬁ'i?ml:)g?w’ Barsh, G. S,
STéFER4BP], and tAeciicD i (8006)208 - MEBRE(E), 584+8dPe tr ansf ect ed

W th pXJ40- Fl agnSTAT3, and foll owed by leptin

treatnment. Nuclear extracts were prepared fromthe

ced.| Barthet] A.nSuirasle d. wand UBRImant Th6dy2G05) Trends Endocrinol Metab
[ eci,pitation (IP), | munoblotting of the
iﬂﬂgﬂggéggppitation was performed usi ng phospho- STAT3

anti body (Cell Signaling). 5% of cell lysate used in

each col P sappl I asg, | ) _
SHoita s PRtdradts MK bl 1) Veegplo, K, Asada, S
W tifayex BT, @Ad iFakanizat Ar(2003) JBHGUOheTh 28 (18 AB856-13060
andpcDNA3- Myc- nFoxOl were serum starved and treated

with leptin (50 nM for 30 mn, and then |ysed in

lysis buffer (20 MM Tris-Cl, pH 7.5, 150nM NaCl, 1%
Triton-X-100, 10 mM NaF, 1 nM EDTA, 1 mM Na3vQ4, 1 nM

PMSF, supplenmented with protease inhibitors). ~500 ng

cell lysate was incubated for 2 hr with 1 ng

Fl ag(Sigma), Myc (Santa Cruz Bi ot echnol ogy) anti bodi es,

e .



(Kodak) was exposed for 48 hr at -80 OC and then

devel oped. | munocytochem stry: 293-0OBRb cells were
woregbecied with rel evant plasm ds one day af PEF/SGH®Y/000192

were plated on poly-lysine coated coverslips. After

| eptin or nock treatnment, the cells were washed wth

PBS, fixed in PBS containing 3@par af or mal dehyde for 10

m n, perneabilized i nPBS containing 0.5%triton X-100

219@: gﬁ’f‘ 2%33 ﬁﬁ@%}qﬁaﬁ*@%&'ﬁ (liggﬁtgéss,) ? (;/Tr BfAhr 32{({ goat

roomtenperature. The cells were then probed by using

S@“Iﬁag\%gf@@%ﬁam '| boﬁt Bh Bef and fl—L\LI/f’tr oC C? L., Priest, C. A., and

Gavtslss . ]&75(19%)@1%&%&&73{2)3!296429%3 and seal ed for
observation by confocal m croscopy. Statistica
Anal ysis: The data were presented as neans S.E. M
Qcamwair@oms Fof XthatXa, Wetenmandd®. uandtonien t ki (2684) Diabetes Obes
jW E%F %-aest for independent data. The

(Dad®é% init was set at p<0. 05. Exanple 1:
Leptln regulation of POMC pronnter activity via STAT3
acti To under gnal i e
N U S RURT & 2°2HOIRORErD TG, AP pRtbeRiC. (2009
SErsdoerholegy es4(BhliiahetBt o i nvesti gate how STAT3
nedi ates | eptin regul ati on of gene expression. The

cel |l -based systemincl udes stabl e expression of OBRb, '
axal ZnaagsT.eKbe Wb HesSsown KOfT. Fruref, VY., bod iClaer ¥s@000)dMpl Cell Biol

t ter. POMC pronoter was chosen to study
égﬁ$§fﬁ£%$z ed | eptin regul ation because: 1. POMC is a
key anorexi geni c neuropeptide that is regul ated by

2P0, BTSN 5 AR P 277

Ce3d98BH968 Syst em Leptin regul ates energy honeostasi s
mainly through its central action by binding and
activating the long formleptin receptor OBRb, but not

t22 Jdeaheottd, dr. mdri{i, GSJJ AHEE?ranﬁesRcéﬂ Chaméerlaid; W staad] Brouin, J.
e 6Fﬁ§ gBRb) were established as an
qgéﬁﬁggqgﬂs'o study Ieptln regul ati on of POMC
pronmoter activity. HEK 293 cells overexpressi ng OBRa

( c ve control. In these
cé?l%ﬂg?%zés}( on Kﬁ%%%%&?e%%@d of the gene construct

with Gtermnal Myc tagging (Figure 1A, upper panel)

Wais d Spﬁ'%{aaﬁ_eﬂ [ i@ ENg G608 [ BefilSH! ean@lcﬁlﬁ‘ﬁ SFt ?Md95) Science
expression’'l'evél o resbect|Ve Fecept or's.

e2GH(82%3) 6A615d9el of the receptors in the stable cel

I i nes was not abundant enough for direct detection

fromcell |ysate by Western blotting, the proteins
mﬁs Patleyroeuntem b . bGullesi My Ji. wenM&;pH@dwthad'gmtemF% Boone,

I [ ective stable
cel %ﬁﬁg{eﬁ@sy @d?@aﬂ:&:{%ﬁﬁg%n ro) ?Fq gﬁ?e 1A, | ower
panel ). To further conflrn1the expreSS|on of OBRa or

r{%PdPt.P E’\?Jn date ;m tPﬁDOl%'bs gcel 'T%ﬁél'h‘l’.@nﬁ@dL Billes, S.
orien

fon e cel ace in t ese cel |nes
ck), IGlavasr M. Mn&i}bmoedBV\Et ll?emlsm Abdniel. Aeﬁf@\ﬁ% iKn Lt 1gd Cowley,

p e e ssive unl abel ed | eptin.
TeA- {408 zf %'F‘P%%{Bu%ﬁ:”)oﬂlﬁ bi nd both 293- OBRa and
293 OBRb to a simlar extent (Figure 1B).

Radi qagld ;% gh&n Oéaﬂ%% hakgleds | EﬁMrﬁE 'J”%a%@fjéé’ER 3 Wright, C.

| 'eptTn not "det écta I'n contro

i K. tMelpHeBeﬁ@m@fR Scarsidiazar, i Aa {2060 Naétpre|4ﬁ9(ﬂ31§h|3@7 -312
1B). A plasmd containing the |uciferase gene driven

by POMC pronoter was introduced into 293-0BRb and the
control 293- OBRa by transient transfection to test

whet her 293-OBRb cells could be used as an in vitro
systemto study leptin regulation of pronoter

activity. Wt used the POMC pronoter containing -646 to
+65 of the POMC gene, as full pr onot er act|V|ty

~ 1. A IA [ Y



downstream of STAT3 activation. Exanple 3: FoxO

i nhi bits STAT3 action in the nucleus. To further
waedvnewre at which step increasing FoxOl af f eBCBEG2009/000192

leptin signalling, we tested whether FoxOlL suppressed

STAT3 transl ocation into nucleus after leptin

activation. 293-0BRb cells wgge transfected with

i ncreasi ng amount of FoxO cDNA on the background of

%ggﬁbﬁgﬁr%sr@;?eelrglpér ﬁt‘gg Q@%ﬁ z egc %%gg)aﬁ{%o%%@g} $45(11), 4880-

agpggct ed, FoxO protein levels increased in the
nucl ear fraction (Figure 3A, second panel) with
i ncreasi ng anmount of FoxO cDNA; whil e phosphoryl at ed
S’QAEforbarékt e EWHdsehisnif kMErarte JAtD.1 ared Blisred | 2v(@R09) J Biol Chem
ardless &ngl expression |levels (Figure 3A
)§5Wé9%00 directly visualize the effects of
FoxC] on | eptin-induced STAT3 activation and

t ransl gcat into_t nucl eus, d Jc
AmuAEat, b BAYt Baiase dn S eeEfbu ST 3" 2008) Int J Cancer
pﬁg;gymgﬁzﬂp 293- OBRb cel |l s expressi ng STAT3 al one or

STAT3 plus FoxO . STAT3 signals were nostly

cytoplasmc without leptin stinulation (Figure 3B,
raalner_lm a5 & Sakend)UNl. BKQnDiAY! Xat B@in, 1L ttheandiAneoi, iFn A. (2006) Mol

SRk RS S5 BIERES o\ ot Pon o Lo muc ‘é‘ué’) asThe

i ndi cated by the STAT3 signal in the nucl eus,

|nd|st|n ulsh nyC t n 0

ey P Re 36 R IR D cHa BpP i £ Lo IR d“’ﬂ“'“ Z P
Fﬁ&ﬂ) mlfcmutmd 2TEN)t DE&T6-2686t i n-i nduced STAT3 |
phosphoryl ati on nor the subsequent STAT3 transl ocation
into the nucleus, and indicated that FoxO -nediated

| FB iKY le@BkiOkA. IF@m iFn-Kreger Kt DorBabferibe]mGp,r%@fbt%rA Joost, H. G.,

tivit a pwnst 0
e & CraBRaETs Peire G P ORTH A CRnEe i 25242 5240
STAT3 frontactlvatlng the PONC pronoter in the
nucl eus. Exanple 4: Essential DNA fragnent for leptin
i nduced POMC pronoter activity To understand how FoxO
i nhibits STAT3-nedi ated POMC pronoter activation, the
node of interaction between STAT3 and POMC pronoter
was i nvestigated. A series of nutants with deletion in
the pronoter region of POMC (nutants #1-1 1, Figure
4A) on the background of pG.3-POMC (WI, Figure 4A)
were nade to determ ne theessential sequence for
STAT3- nediated | eptin activation of POVC pronoter
activity. Mutant constructs, along with pGE.3- POMC
were separately introduced into 293- OBRb cells, and
| uci ferase activity of various POMC pronoter
constructs with or without leptin treatnment was
determ ned. Deletion nmutants wi thout DNA fragnent
between -138 and -88 (#2, 6 and 8) resulted in the
| oss of leptin regulation of POMC pronoter activity,
whereas all the nmutants containing this fragnent
retained | eptin regulation, including nutant #11
containing only this DNA fragnment (-138 to -88) fused
directly upstream of POMC pronoter TATA box (Figure
4B), indicating that a DNA binding elenment critical to
| epti n-enhanced POMC pronoter activity |lies between
-138 and -88 bp upstreamfromthe transcription
initiation site. Exanple 5: SP1l binding elenent is
necessary for POMC pronoter activity. To identify the
DNA fragnment of POMC pronoter responsible for norma
| eptin response the structure of POMC pronoter was
i nvesti gated. Sequence anal ysis reveal ed that the DNA
el ement between -138 and - 88 contai ned a consensus
bi ndi ng sequence to SP1 (Figure 5A), a constitutive
transcrlptlon factor present |n nDst ceII types (23).

I T " . g o ~r~ A ' s a



either leptin-treated or control cells (Figure 6A).
These data indicated that SP1 could bind to
WQReSARSTSTAT3 specifically, and further suggeBCEEGRIIHD00192
STAT3 coul d act through SP1 to nediate leptin
regul ati on of POMC pronoter activity. D scussion
Previ ous studies linked two @g ative STAT3 bi ndi ng
sites (-361 to -353, and - 76 to - 68) and one FoxOl
binding site (-375 to - 370) to POVC expression (13,
22). In this study, however, deletion of these STAT3
belagheg sites (nmutant 1, 4, and 9, Figure 4), or FoxOl
binding site (nmutant 4, Figure 4) had little effect on
| eptin regul ati on of POMC pronoter activity.
Fur t hex mtifad foPdentiyingmosduBEérEDT diie fRteraitionvd STAGBenddSP1, the
conplex with the 5 1lbp DNA fragnent essential for
|8 P&C?@B[ﬁlggl on, suggesting that phosphoryl ated

STAT3 @p harmewm@y@ $TATOpEypeptitie,vi ty through a

rrechan mthat re pronot er conpl ex,

i nst ed of %[Oiﬁ‘fj\ng%f' %%Z&‘?YW pronoter interaction.

SP1 i s(cp comdiidingta W@(mrradiﬁmptl@él on factor, and has

been reported to serve. as |nter te | 13 :
r egul & on %ﬁ”tﬁgﬂg‘%&fﬁﬁ i %@e%g?es%?hé B§$ %«% of the FoxOf

Bk pipBGe bhd EtésndumﬁduﬁéE@ﬁd pr onot er Sact |_|_V| tyhby )
interactin oget her wi t
this s@&dygd‘%yﬁ%tg'giéqqﬂ%\ﬁ ﬁ@g%%qégﬂ al te?nat ive

nR6drain $id tet tdompeahdilds |c$1bebiedofr blotllnSTa\Tpk:NDHptlde comprising the

i nt rac or, mone/ c ki ne I b
neRP 'F%@u#g@ei%gﬁe e%?@? e YIG ﬁ& I%égqlsﬁtﬁ’e?%c@gﬁegldenmy to
WSEQ IBRIG:DNA conpl ex (Figure 7A). Exanple 7: FoxOl
i nhibits STAT3-SP1 interaction.Inhibition of
STAT3-nedi ated |l eptin regul ati on of POMC pronoter
azt i Vi Ayndiyodrfox @entifying medulatbrsaofdhe nteraviimst ofeHFATE and SP1, the
'R transl.ocation into the nucleus (Figure 3) and
I'é‘ A REPI8R% equired a direct interaction of STAT3
and SPE&). VWevidérg #8XAL3 polypebtidat erfere with STAT3- SP1
conpl ex, for ITHtl o vent STAT3 from acting
on the@()vcp'ﬁ’y ana§|g1 églyés@{dg To test whether FoxOL
coul d @) nd tmtﬁmgssmﬂja laRdv@RR1 [pelybeptities iorthe anipsanse of a test
from 29% {Qb cells. FoxO was specifically
p?% ipitated in sanples treated with anti body
(ant| - @) ag) datgamrrgsbmcﬁh@gf SR and$RT3, but not the

COF‘t'r‘frgfi‘l %\%\?{%&t CO%S(POQJEP g% a &’%M{ Eaf t) ngsgﬁggst"@ﬁ% sequence

( aiehiity kd/the mepéidast SmthN@;gb@r E@%(ﬂe’flc thﬁROfn ot the
control antibody (Figure 6C). Thus, the two-way co-1P
experiments confirnmed FoxO -STAT3 binding. \Wet her
i ACr eadi mgthmdpoitdeofifyiRgx@mpoonds qapableeof synpressitg appetite, the
abo AT ol f
BSBr DRI FaE b ey ot B RBIG0 Bt @ peptde
amn‘apmsnmg‘ SEGXID NEDMAor The pabiidei hgving afsWﬂtﬁOg{mﬁe%@ﬁryeﬂdﬁnt'w to
ghgl Pl was i nhibited by FoxO , and STAT3-SP1
bi ng vvas undet ect abl e at hi gh FoxO expression
| evel s (Figure 6D). Together, these data denonstrated

at FoxOl . T3- f

b bi ndl R eBoSTATar Edkny 47 SVhsRAT RGO STATZand o1 is
Fourdpleg éaymatios essential for STAT3 interaction FoxC]
is a 652 amno acid protein. To identify the FoxO
sequences essential for STAT3 interaction, a series of
C5t er nmiThamedieddedfi oy precestingustais fudher oonmppeisingd t est ed
their interaction with STAT3 by coi mmunopreci pitation:
FoxO (1 167) and other longer FoxO nutants were able
to bind to STAT3, while FoxO (1 123) failed to bind
to STAT3, suggesting that the region between am no
acid residues 123-167 is inportant for STAT3
interaction. A deletion construct, FOXOL
(1 123) {168 652) was rrade \Nhl ch does not cont a| n the

e ~ o
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(a) providing a STAT3 pol ypeptide; (b) providing an
SP1 pol ypeptide; (c) providing a FoxO polypeptide;
WQ d)ovasssract i ng STAT3 and SP1 pol ypepti des i n PEESG2009/000192
presence of the FoxO polypeptide and a test conpound;
and (d) detecting binding of STAT3 and SP1 ; wherein
the test conpound i s capabl e3bf binding a pol ypepti de
conprising the peptide of SEQID NGO 1, or a peptide
conprising at | east 60% sequence identity to SEQ ID
NO 1. 2. A nethod for identifying nodulators of the
181t er Tied ipolypeptidSTeTAaian d5 SPMPrisinEeateesi A % GeFHRGeNigentity to
é%é' 3? jﬂing a STAT3 pol ypeptide; (b) providing an
ﬁ ép ptide; (c) contacting STAT3 and SP1

pol ypeptides in the presence of a test conpound; and

) detecting, bindj 0 A 14 W eree whidhh€omprises
ﬁgst goW%ﬂﬁ“%d%5#%@?&5%&5§§égﬁﬁggd%§ﬁ%rﬂging at | east P
b&eer GumdCci®Oiatend atiYst o t he peptide of SEQ ID NO 1,
or a mmetic thereof. 3. A nethod of identifying
conpounds capabl e of suppressing appetite, the nEHFOd .
¢8Npr As poigpentite eavicngling tee ety coepefupldinsoi4ttaelyyhigh gomprises

o _bind to Ty conprising SEQID NO 1, or to a
b%%eag’% n%ﬁlﬁ% alg@g'st 60% sequence identity to SEQ
IDNO 1. 4. The method of any of clains 1 to 3

erei,n_bi ndi 0 ' INeX f @hidRld edpable of
387 RIS o balyPgde sy REWIPNG, o
clizngpting ittrginezactios detweenbEA Fleand $B1t est  conpound
nmedi ates STAT3 SP1 nedi at ed gene expression. 6. An

appetite repressor or enhancer identified Eﬁ tEg i 19§
ot hodbheqhlypeptidenef aty afickime 14 te 4830r the MimgHe PESIRiEH{©. for use
coppri si ki ' anRRIatioh of bepetite.
o 8 £ o e e B e o
i nteracti on between STAT3 and SP1 conprising (a)
providing a cell conprising a STAT3 pol ypeptide, an
SP1 pol ypeptide, a FoxOlL pol ypepti de and a STAT3
responsi ve pronoter which is operably linked to a
reporter gene; (b) providing a test conpound which is
capabl e of binding to the peptide of SEQID NGO 1; and
(c) detecting expression of the reporter gene. 9. The
nmet hod of claim8 further conprising the step of: (d)
conpari ng expression of the reporter gene in step (c)
to expression in the absence of the test conpound 10.
The method of clains 8 or 9 wherein the reporter gene
is luciferase. 11. The nethod of any one of clains 8
to 10 further conprising the step of adding |eptin.
12. The nmethod of any one of clains 8 to 1 1 wherein
the cell overexpresses a leptin receptor. 13. The

nmet hod of any one of clains 8 to 12 wherein the cel
is a HEK293 cell. 14. A polypeptide conprising at

| east 60% sequence identity to SEQID NO 1. 15. The
pol ypepti de of claim 14, conprising at |east 75%
sequence identity to SEQID NO 1.16. The pol ypepti de
of claim 15 conprising at |east 90% sequence identity
to SEQID NO 1. 17. A polypeptide according to any
one of clainms 14 to 16 which conprises between 3 and
100 ami no acids. 18. A pol ypeptide according to any
one of clainms 14 to 16 which conprises between 3 and
44 am no acids. 19. A minetic of the pol ypeptide
according to SEQID NO 1 which is capable of

di srupting the interaction between STAT3 and SP1. 20.
The pol ypeptide of any of clains 14 to 18, or the
mnmetic of claim19, for use in the manufacture of a
medi canment for the repression or stinulation of
appetite.



