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[0009] In another aspect there is provided a method of treating a cellular
proliferative disorder, comprising administering to a subject in need thereof a
therapeutically effective amount of an agent that modulates GSK-3B activity in

combination with a chemotherapeutic agent.

[0010] In a further aspect, there is provided a method of inducing cell death in a
cell currently undergoing chemotherapy comprising modulating glycogen synthase

kinase-3p activity in a cell.
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glycogen synthase kinase-3p is modulated in the presence of the test compound.

[0017] In yet another aspect there is also provided a compound identified by the

above method.

[0018]  Other aspects and features of the present invention will become apparent
to those of ordinary skill in the art upon review of the following description of

specific embodiments of the invention in conjunction with the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In the figures, which illustrate, by way of example only, embodiments of
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[0026] Figure 6 depicts analysis for p53 levels in HCT116 cells expressing p53
shRNA or control vector as indicated (left panel). Indicated cells were treated with
LY2119301 and ADR (1uM) or 5-FU (100uM) for 24 h and were subjected to Flow
cytometry analysis. Apoptotic (sub-G1) fractions as indicated;

[0027]  Figure 7 depicts flow cytometry profiles of RKO and RKO/E6 cells
treated as in Figure 1A. Apoptotic (sub-G1) fractions as indicated;

[0028] TFigure 8 depicts chemical structures of three GSK-3 inhibitors:
LY2119301, SB-216763 and SB-415286;

[0029]  Figure 9 depicts flow cytometry profiles of HCT116 cells treated with
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and doses. 3~ Actin is shown as a loading control;

[0036] Figure 16 depicts immunoblot analysis for p53, p21, puma, Bax and
PARP in RKO cells treated as in Figure 15;

[0037] Figure 17 depicts immunoblot analysis for p53, p21, puma, Bax and
PARP in HCT116 cells; treated with the indicated drugs, with or without lithium (left
panel); and treated with ADR in the presence of LY119301, SB-216673 or SB-
415286 (right panel);

[0038] Figure 18 depicts microarray analysis showing p53-responsive genes in
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[00a443 s s aigery 2Aetapictsi iidnunoblot analysis for p53, p21 and PARP in

HCT116 Puma - cells, treated as indicated;

[0045] Figure 25 depicts western blots showing Bax activation in HCT116 cells
treated with indicated drugs for 24 h (upper panel). Western blots of cytosolic cell
fractions showing Cytochrome c¢ release and the proteolysis of caspase-9 in HCT116
co-treated with LY2119301 and ADR or etoposide (Jlower panel);

[0046] Figure 26 depicts IP-Western blots showing Bax activation in DLDI1 cells
with p53 induction (left panel) and HCT116 cells with p53 over-expression (right
panel), and treated with LY2119301;

[0047] Figure 27 depicts flow cytometry profile showing JC-1 staining as an



ki nase which has two isoforns (a and b), and is
i nvol ved in diverse signaling pathways (Cohen, P. and
Woe@i9698 , Nat Rev Mol Cell Biol, 2 : 769-776PCRBGANS/000223

Initially described as a key enzyne involved in

dhdicge modmdnslnpex@srane potestizlaw HEDBIG 4ol HEFU GBax a- cells.
vers ear functions, which functions

i nc‘iet}&‘ée %%ﬁb\?ﬂ 958 ISrIBﬁ'l?a'ieﬁ #&ur ons and ot her

tissues ( Vﬂtcharasrt P., et al., J Biol Chem 278:

46843 48Bibare ZgagplcﬂsﬂfnﬁﬁiéburM anaﬁ}swadf p53\llcNﬁHﬁ19§&i in th8 cytosol

2567- 2574, 2000; Bij G N, et al em

Ang . mrte@@nﬁeecfollmw) etopguéq]amﬂhé Rl ttrﬁatmm r(umserap:mel) p53

LA AR, BRSSO i, cppig gmon
rﬁ&rfﬂétjle dexveBnif pb3 and ﬁﬁﬁobﬂrﬁidk@ﬁna&f(eﬁ @6:aWt werk eterdin?d bf A¥estern
, but pronotes p53-dependent confornational

3 tlaO ¥#%n of Bax, resulting in cytochrone c rel ease,
| oss of mtochondrr al nenbrane potential and caspase-9

ﬁ’,@fﬁ e observatl ons i ndicate that
Eg@ ﬁe@ nse can be converted from

cell cycle arrest to apopt osis, particularly follow ng
94 ur eTheoprasqnameéhqu dEsaibedberen siaato maaigbutlbs of lthhe activity

r th| S .8 fect
YR SN ookl TSR BRI e ot
pﬁhspﬁoﬂmgai celh that 1@@63@01Bg1tch&ﬁbthwabﬂ drhﬁclﬁﬁlhg\'iﬁtdoﬁﬂ)matwn
iWI\{lrosl n%)?hosphoryl ation. It was further found'that
b 3 Ghg hegpenic 8959ht osi s appears to occur through a
direct mtochondrial pathway that requires Bax but not

fooso] [ Oc@lg’]:o syihadd-8ifags (@@ﬁ F’ g%oﬂﬁft&% ly %es?é?d serine-

I'S observed artrcr pate I'n reg ating p
tWiOEbl@ft lhnash:ewhmh: hasusvoaisaforms @thﬂ]ﬂﬂr arad is linvodweadt 1[1ab\ter§eos1gnahng

PR HeR? R hfl TraRE” Rt u@en G eRaReh & mdo 175, 2001),
nﬁﬁﬁrw&tsw&dtaia alkeh RAFYRE RivBRIE éﬁeé%én%ét%blﬁﬁl E-3B is now

dramatically prondbtes p53-induce ptosis In
ke feregulateya glvdrs: mmjeo@ oélh @mhe]msotvﬂﬂclaﬁmctwmimﬂldegl pro-

IIs such a rect cer. cells.
SRR poelte adLati RS f NAiRRY fpat ShehfpiopEhem, 278:
PEET2L43RAS CIG08E HRRAN, ML, ieV bf. yJA@n;%saPEQaﬁ%ﬁ@sﬁezooo Bijur, G.
nedi at ed throu h direct m tochondri al p53 activity,

Nhict#l- a[p@@la@@e"b@ﬁe?ﬁﬁ%"éwga&owm not Puma. W't hout

bei ng bound to any particul ar theory, constitutively

Wﬁss%ec bhidl Aletddanass tffﬁ arsﬁ\%&? A2 8hin that

stinct roles in regu |ng p
phaomedalogjcdl r amsdulatidn 0bfll GBK-BPI titartiedlp5inipairk Ne53-dependent
nucl eus .but suppressin d| rect apoptotic activity of

ransadivation: of; tbscto iplyding Pgdsad PHIE, buherometse MiS3-dependent
aREefaohA! Aifatitn nad'"ﬂa% | 8Ge Lifle cAGEAYIEY ¢ otelé;’t?é s of

mitochondrial membrane potential and caspase-9 processing. These observations
indicate that p53-mediated damage response can be converted from cell cycle arrest to
apoptosis, particularly following exposure to a variety of chemotherapeutic agents. It
was discovered that this effect appears to be associated with the modulation of
inhibitory serine 9 phosphorylation of GSK-3B but not with the activating tyrosine
phosphorylation. It was further found that the induction of apoptosis appears to occur
through a direct mitochondrial pathway that requires Bax but not Puma.



in uncontrolled proliferating cells undergoing
chenot herapy. Such nodul ation results in pronotion,

w0 pabeo0d9sn or enhancenent of the apoptotic respoOnS&005000223

such cells, allowng for treatnment of proliferative
d0ea2lder kv tHeOfibdihgd desenibed mbreih, NBEK -3 e bdbserwdptoopirdeate in
a nmet hod of induci cell death conprising nodul ating
SrSHREEP T AAY it des mvlshs snit Bifoponditae) n. cqpisasigip other
, 5= " Qi [
CLYSA0PS IRLERSE. Dbyl R oD, SHLARL Bl
\biasecthorp Hiaeysbsarvatibe that phetnhacbigicap apidatation re€ ESKISE @aghatically
i ncl udes | i,an GSK:-3b, includi ng human GSK-3b, The
PERIE (5B rAOBESIS agﬂ&%ﬁagpg océﬂﬁ VEeigeing, chemotherapy,
i - t 0 i c .
YRR Softer S R RS ek SRR SR b ogour gven with
woslirEne dnparment tad pS3dremsceptiapdprovity andsqppase tb rbeamediated

g}l{rghé}{ %%:E)I{I}Q%gﬁ%bl&ﬁ gasq?%[itg, \Bﬁigﬁrgﬁ%%)ttg}rgqelgfe Y nu% %ot Puma.

e @Si‘ﬁF?t)'buﬁd)t(?d}%{ﬂhtﬁ:ic?iﬁ‘qm,edngtiﬂlﬁ@el& MRS RPHRBEAS: kinase

have substantial iden over a specified region and
{(HK - appdastiglhase dialibuy distingt hieles e gwlating PE3 pathwarsy prdmoting

BRSO of BSOSO T b vt

PEASE MRS nioclaldyipept i de sequences are considered to
have substantial identity if, when optimally aligned
with gaps permtted), they share at | east

O3 i @em%efggwe@ﬁé%rqlﬁem moglulagipn jof thenaetivity of GSK-3p
SFPUHERCED B AR B EORL RIS, A pon sl

e prdigoti) Shdiexied droedbancdmigit aft thal dpppiotie niekoake (h .s@ch cells,
tQ have substantial jdentity) if they share at | east
Bﬁ%’mgé% trepbmentadproliemiivadsgrdetso, 96% 97% 98% 99%
identity over a specified region. An "unrel ated" or

{00581 0Bl QROMRboARBHE Mh&e SH P SAALL & SnltEd of WBucing cell death
Identity, and possibly | ess than approximtely 35%
809pwsing ixdikdeng glygogeni syhthasedahaseedf dctieitpin a cell.

pol ynucl eoti de of the invention over a specified

oion of. honology. The terns “jdentity" a _
iGhal; c‘gﬁycogeaf%?l & Kiatrene.d §$I?ﬁ%%§$ o ysedﬂg%@nref% to the f
j u 4 d I S ' .
RERAIEIER gookUp sPAII RindQls (ORI B &hrolo AR Helihihs GBBptotic
adspgrse tinsleipuladee maminalig r@8K &4p, iindoding yaubehWeSK-3311 Mhe term
aci d sequences is a functiaon of the nunber of

meBides damolngsnfipgneng éqfiwati\f%scprdgaran_%gé (ARl thpapesgess the
Bl ARHERS Sy S U BREI D By oped so st

indeed ad ypopRitichespensdv GlRelifsdting callvari ety of
algorithnms, as are known in the art, including the
ust al Wprogram  avail abl e at ) )
q5'§fl/ | & pelyAndleqjidessaucage op polypeptide sequence is a “homolog” of, or

is “homologous” to another sequence if the two sequences have substantial identity

over a specified region and the functional activity of the sequences is conserved (as
used herein, the term “homologous™ does not imply evolutionary relatedness). Two
polynucleotide sequences or polypeptide sequences are considered to have substantial
identity if, when optimally aligned (with gaps permitted), they share at least

approximately 50% sequence identity, or if the sequences share defined functional



the | ocal honol ogy algorithmof Smth and Waterman,

1981, Adv. Appl. Math 2 : 482, the honol ogy alignnent
w@abk@enidobm of Needl eman and Winsch, 1970, J MoPCT/B52105/000223

48: 443, the search for simlarity nethod of Pearson

mﬁsp_.lp ﬁﬁ@fnatl‘gfagandnm@nts mclmallﬁ@hgned&ct;udﬂ%és Bay b ddrkidered to

[ | 156 at.i L
T R T AT~ R ——
70%, 6% B0%4, rsﬁenﬁl% cgs%O%Wape%P@sk@%% Qfeﬂﬁeey &%er a specified

Conput er G oup, Madison, W, A.). Sequenc
FREAOR | 49 ° H%rylaéﬁds &rp @%b@l@@l@gﬁ@d sg@umge shveeSBESSSh'an 40% ldentlty,

SR S35 PR L5504k A0, 58, i e

sepolyngsdotidSalft tha ievehtsn b&éﬁ@é}b’ecﬁ&d%éﬁﬁ FHRINGIOSy. | Fhe terms

avai | apl e throuygh the National Center for
BOgR U AR o 5{? P?FE Fak fosequenseowgHatityebatyveasy trea peptides or two

E&l&ﬁucléc‘tiﬁ@%&l@@ﬂesﬂl I'&Igﬁtg cald Bgé)etenﬁﬁle{l’ %g%omg%rmg each position in

honol ogous ani no” acli equence” 1 nc
fs| limapd isdguankech A slegme ardfeidentitn buinoéa @mlriona@dlrsb%lehb)ées is a

cleic acid sequyence which hybridizes at 25-35
e & e Plmper g denga) ehperhingApinoragids s poaigns shared by the
I
%Kém&@ Pk VUG §}b&:1i?&1‘ii &gue%ﬁ{l‘%gég%'n%va“ i tqh%ﬂ:es for

i ncl udi ng human K-3
eRIppayiseRsef id¢ntitBreag be contwts] dsinga GBletBoDalpomthaisnastire &nown

L AETERPLERL RGP LSl e 8 SRR A i genamaad o

the&dibahhblﬁbb@y algoemn OF SHdh&nd Witerad, 581,146/ Mﬁ}bznﬂfaﬂz 2: 482,
oint, insertion or deletion nutations, but stil
{he thsrislom el enpsp slaoitie gb Neeglopmanciro, Pupsdy w808 Mol Biol
r incl udes del
@niﬁ éﬁygea?(ghugcgaétll?ég%ﬂé anc}IH ‘?Z’E %%rts%n ap(ﬂ“é?rfl?br@%ghgr oc. Natl.
Aadi Seio lﬁEA §5012444,camydl the competeradd Mﬁ)lé‘xﬂ&ﬁiﬁdn@tdf QRe algorithms

Ghr e AP BESTRL AR 3n€bf'a§i,%'T§ssYq?&iﬁ‘é%@¢& Gienetiss Software

PRRAFE, TRnaGH! CARAUBS Gy
coval ent Iny i nkelg&tto t(ﬁlg Mad%% e ah g)tt %%letlldglrl}ntp' may
s detemiingdsusing theRIdA BE ralgom,thmjﬂfstmiﬁd@ moximebmlvadzz 1990, J.

RS TR AR A ———

EICASfo Sialgsotib esvagdhble ﬁirM@gh ltRe al%tﬂ{hal r’C&R@r tBlgf%chrrology
where the substitution can be nade w t hout su st ant

Infosmatign (theough ths, Bl’ﬁ@mﬁﬂm(hﬁpdfwwwwchmlnngdlﬂm@_ 0‘kmn@dshere1n
d
ﬁHB%Ldgo L2 ?& (ﬁ%ﬂ@éﬂ HI-C gl Iaﬁljg 38 fdd"eaﬂlﬁg is, encoded in

on t asis o Ive Si

veiddes o titd @iatts byfa)huéi&@nﬁld? seddéﬁd:é “ﬁﬁalehyts‘rhﬂi@eat 25-35°C below
édro phobicity, hydrophilicity, and the |ike, and suc
ceitipalimelting Eﬂﬂ@ewedgnas@md)m oftreiucleé heidtsequentdencoding

t est 0058] Th
AL BT St oM o7~ Spoptotic

activity" of GSK-
[0057] A variant or derivative of GSK-3f refers to a GSK-3p protein or a

fragment thereof, which retains the apoptotic regulatory activity of GSK-3p , or a
GSK-3p that has been mutated at one or more amino acids, including point, insertion
or deletion mutations, but still retains the apoptotic regulatory activity of GSK-3p. A
variant or derivative therefore includes deletions, including truncations and fragments;

insertions and additions, for example conservative substitutions, site-directed mutants
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3b refers to the ability of GSK-3b to interact with or

i nfl uence the p53 apoptotic pathways, including the
w@aBeno@Bscri ptional activation pathway in theP@UsGE05000223

and the direct effect of p53 induced apoptosis in the

andt dltehiondribats; didemagiiffebiddrise inchglingpeptyidaditving tosie afr more non-

GSK-3b js effected at |east in part, by inhibitor

BIP REY DFOURHEI Y SHERB IR %kcw?erﬁafrh%fgﬁw@ peptide and post-

ﬂreﬂﬁfa%%ﬁzﬁd nRAFRRANGHSY | 8k Ofket herbhnd the Qﬂﬂa%o%vgip amino acid

resul'ts in an increased apoptoti ¢ response of

gibstgotions” tavCleamervatilve saiBtiapmpsdrdfers ﬁaﬁhm;bstlfﬁltlen of one amino

t ot ul.at t -3 |
e Rsqao e (Pbufonatbaterdigeny birade psltalon g bmade
\vatﬁ&ﬁcﬁdﬁgfahﬁﬁl 16308P]thé nfi‘:‘l&ﬂaﬂg fRfictioRduciy @uk@fg GAEA changes,

nmeans to initiate cell death or apopt03|s or to
mbht@tnn@nﬂ h‘é likipi 4thing wdtreﬁdmyarofoeam@éﬂ lont theubasésr @b relative

cel or r to e nce .t he,sens

amriE PR ik R, SPmRloBRTCute ShRgEnrSpobiciy,
RRREBHAINIS), addthedikel sRsdtBIs@bAitiRINS mSayt e Ssd@edi fOflheirndfect on
as a resuft, dlrectly or indirectly, of nodulation of
tasrurstion of thpipeptideday foutipatentieg: apopt osi s can be

measur ed using standard apoptosis assays or by

[c% ngr#gk ozigg{éggﬂfalt&gn%t@t ochorpﬁ& fmlagmr%pan()f GSK-

Poiceit italthe @aﬂmsﬁ GsK3pwatineract Gagpas énflicpcodes pbn gpoptotlc
PARP cl eavage or increased sub-d population jn a_ce

[
Rairvseingluding the pep tensaripHonad actiyationgpathriydn dheyBerleys and the
G4 B oE BV AR G Ao RESL P Bl Sy
tivity d€ @SK-BP ¢ effdrted stdewseth pat ba inddbitory Batine shosphorylation of
Erol iferating cell, including a cell that is invaolved

ﬁKa3Bpr54>r| xRS, Vecreased mh@t’rphOM@tOélr&h Seg i1 hurpest SK-3Rresults
&easeﬁ %go tof%{’)es%gngg oltf #&chlg:t%g 1&11 (él?Oé)ﬁﬁ&lﬂ#&%p%@ (1?1@ Ag%{hway

”ﬂ@e Rl rboll oW @R BIGSIeBBthBNaIes iftludeSh® BbilliSy of GSK-3
des?prbgd to %L\ |m| bi ttgd or |ﬁ V\ﬁch cell death ?ys P

to@someld pS3-aptvateditiensariptions| udi ng a cel | that has | ost
the ability to undergo cell cycle arrest or apoptosis.

&'ﬁ?ﬁf el &ncﬂua.%ﬁge T tll?dl%?“l of gelﬁ&'éartﬁjfn%ar%rto 1151%15[@3(:eﬁ %e{?ch%? gf)optosis

n a patl erern rol eratiron o

arab lenhaice ks dbality loe tardenesel wéellabl/%lndagblcenﬂeaih or gpapiddis, or to
and di XISI on, .whi_ch 1eads to_.an increase an t he total
aRaerthe pensijvity of pirell de pyenigthatymay gigase gelk desth argpoptosis, and

RANENh& T Rk RXRLR %ﬁﬁl%m% K, '&ﬁg&l}p&’ 1néﬁ‘&:t§r of modulation

particular enbodiments 1S a manmal 1 an “cell udi ng
o GSKSEB cetivity.a €all dsatd or aapoptobist carelbk measarddunsing standard
may be a cell that is currentl

cel]. [0061] The cell

fﬂ?ﬁﬁ@ﬁl@ G Eh@hg%tﬁ@r%dywwmamac PHEkeTLfar Qxappls, &ytoctrome ¢
r:élrti:g{eg glbér%op liftendd Al eknfirhil PocRBAPLRGRARY aLRALGE Ncaspase-9
processing, PARP cleavage or increased sub-G1 population in a cell culture or cell
population, as will be understood in the art. Inducing cell death may be performed in

Vitro or in vivo.

[0060] When referring to a cell in which cell death is to be induced, or a cell that

is a proliferating cell, including a cell that is involved in a proliferative disorder, the
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si mul taneously with, overlapping with, or sequentially
to the nodul ati on of GSK-3b activity, provided that

wo bmoloaed it or effect of the chenotherapy treBCTEG2005/800223
ongoing in the cell concomtantly with the nodul ati on.
ﬂélnms‘ scell’t wafersrio laysingiel ecljai pigratine obtéibrapypopulationdsscells, unless

th hat .covers rea er or | esser .periaod of
P i RErei, 1 B Fol f DKeoelic i Jihigh groliferation or
ERIsictPisl deslred a8 bERAMbARLE br QWIHH{ kel ﬂ@é’thtlﬁ Qi@&F@?inﬁ)sb@ﬂQluced

chenntherageutlc agent are known in the art

inghudingra eedbthat basdosigheability @Olﬁﬁ]ergae¢elll ekt ah“ras’son :milpﬁmt The

) o St LA 23, 0 B 20 S5 b A bl e

pRUBradN Of 26411 Mféry t@fthecﬁl&:gsb of WASreISlfbaﬁGﬂ ﬁ@@ﬁﬁﬁﬂc{s@vmon
of upregul ating, deregulating, stinulating,

whwhd@adﬁ i@y an ineEgasa d1 the totell mmipmoﬁ gells. rm@rqeilpm}ngq denved from

reduc imtin b rev ntin

A5 Ea iy i R R o BB B e gt eribbdiménts is a
afninaliby cell, Mddh g miRGs ball, iansh cennai%bﬁ Qell f £ Rihhi Be1P"
interacting with p53- dependent apopt oti ¢ pat hways,

thereby resulting in induction of cell death. _

19601 at s ceheraidss qetlehattis earrengly L@dﬁf@nmgm@emptherapy, meaning
t i biti n Q.

R4S 001 RELASRADISIL: 0801 95U o SiohBLGLS 0ot inctuding

Mdithbously witlg Iousxe@pmgyﬁritﬁ abr Rbti&tally a6 thf m%!ﬂat% of OBK-3p
exanpl e by gost transl ational nodification, |oss or

4%1$y,d1r0wéé Shahthe hrastit or efifest af tmr@pmnﬁvramdmatmmt is ongoing
ggllﬂet lon &Inczntﬁﬁfl PG &1‘?8@5{1 udl ﬁl%ng}[ undergoing

etion, 1nser n ‘and subs N nu atl
quentoehemm'f aedtdes Rhedvbitietapy itlid cévedoa preated dekesser perlod of time as

tabilizin i nduci ng, . antagoni zi ng, inhibiting
Bo At pegadpr Whichitbe Rotivansito ok 360t sk n@gmateﬁb emnotherapy

BB i LTS IOLE 180 SO R LB B s

Ilzyeihe progression or inhibition of cell death. Such
posttransl ational nodification includes inhibitory

R RN LN T T N
hi.
ST AOMERRA 9 BBk AR g of o

rbgerso g0 nenyp esshidsni| af ivpregalatiobK-d3heguMadp) @ﬁm@ratlhglr taB®V¥ating,

i ncl uydes_pharmacol ogi cal madul atjon, for exanple

BFieaiRhi @?ﬁlp%t&ﬁaﬁéteﬂﬂlpt}%g,orﬁ Wane.chmpEg tleskingnpr prevesiing the
f

a\?ﬁlftg o P}eS‘I{I] ?E k?% %)?Irfoﬁr( 1t§3§l%]§§%ael ffnfﬂcéﬁlyi %g%{:t?\ggl In}]ncﬁlilch?g Beigulatmg,

ihidedy cfedting ohénterlcling Svith p&3- débe‘hﬁelﬁsaﬂogtdﬁ@%ﬂﬂﬁi/@lst ARreby
g%]ilwty f GSK-3b in the_cell. Mdul ation
ol igdusiiopypficell depthy  Mpdulagion ingludeshe aﬁeq#toftenhancmg or

inducing p53-dependent apoptosis, or inhibiting or down-regulating p53-activated

transcription. Modulation includes physical alteration of GSK-3B, for example by
post-translational modification, loss or lack of necessary post-translational
modification, mutation of the amino acid sequence, including deletion, insertion and
substitution mutation, or protein digestion. Modulation also includes stabilizing,
inducing, antagonizing, inhibiting, or competing with, the interaction between GSK-

3P and apoptotic factors which are targets of GSK-3B, and which GSK-3p normally
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nodul ates the activity of GSK-3b. The agent may be an
i nhibitor of GSK-3b activity, for exanple, a conpound
wWQ b@b/odae bits, interferes with, conpetes w t hP@r/SG2005/000223
interrupts the apoptotic regulatory activity of
farkmel withhel dftich Gelﬁcﬁ% BRIk Qs @ 1ﬁlﬂHﬁ§)§’of%ll'Héht@t &uch post-

or enhances inhibitory serine phosphorylation of

@kslaton@} mpdifiiation lieclodest mhfmnom phosphogidationy dgu bmﬂe serine

(éSp %ré(#tt%ﬁéga{tgrg&g:%g ﬁlmoflghor a{tié% grc%% K?&sg\?velé as 11(13h1L1t10n or
B6WE-SSulatR FREHRAHY pﬁﬁsﬁofﬂﬂﬁﬁﬂ aRkahpRICERNd 18RI tyrosine

an enzyme or a hornbne. The agent may Be a conpetitive

pﬁ'@phmﬂyimoho rof &SofPeti Mmhllatrdm Hutther ahclivi@+, parmacological
tei.n ki nase |nh| bitor. [0065].In a particular

Biodblafiferipr Sxam le FuFAEOPIS, FRMBFHve QraoBamweliyRinbipian with

[
B R YIS, B GOBREY S ORRl LGP 5y g peni
mifilotbrrent, the agent is lithium |ncI uding lithium
chloride. [0066] The agent may be capabl e of being

' to._a cell exanpl e by active

ﬂfd er eﬂ)éll ntern

é&issn st thgfe d? reglgel §otag do émdulat%.theowmwqus(ﬁ%lﬁ -3P in the
f I

010 BB b B Rged ! Dol 13 3R pont

tbdslated e 4coivitg bffe8Ke3f.heheicnt mih®e ag eiHibieaof @SIO-3pactivity,

nodified to include a transport tag that wll
fos example: & comprovnd dhai gplbits, interferes wiith, capeseswigh or interrupts the

h
%% gﬁftﬁolreg%}%?g&%ﬁ’\{%%ﬁﬁg g’gtﬂlfc ﬂ} a %n%%e%h letﬁgt (‘Eaf._ls?es stimulates
exXédfiahéos ihhiBitegesRtindPHodpoRRdiohl (ﬁCGSKJ | U8B1cRule that inhibits

gal actose residue to increase uptake of the agent by
biegrrotegnlages agvatmgdposing phasphoryliios, BHGB8K330, which is

her ei n fuIIy i ncor por at ed by reference. \Were the

ﬁ [ a tlde i ncl Cff a sgﬁuence such as.a
(RO . P ARSNGB g Sl el o oPEAP BTG Dby or @
fuRctidliat ffrzigmdni’é theebf) dad ehgye drr ansdifiohed TREOCagdntehdy be a
for exarrpl e the penetratl n sequence derived fromthe

exreesiNg | 2T Rreinbitggnst epmapti@ien ipeitoa ofoMdovrap rprotein kinase
i%%tlt% n, facilitates the uptake of the agent by the
ce Alternatlvely the agent may be included in a
bi orraterl al which increases or induces uptake of the
H§65] byn tipertvalar embodinext rtipd mgenb;s the srapld uiozktciutegLYhE19301 or

%@e?\}a&'gg Og l (%Uﬁ%érrq?ﬁtg‘[! &lgaglgl%nicg \%gn?lg;ggls Ifiéo?(rzted in Figure

SleRConoBRE efBb iR Eadet 1§J§t1ﬁu1%7§1cﬁlaglgqﬂﬁluy§chlorlde
20030108597, whi ch are incorporated herein

ref erence. [0067] Thus, nodul ation of GSK—Sb ag,opt otic
09§61 at dhy agent maVybmg/pabée at I’ﬂeelgedlelwreeixpxb@nal & at ¢edl, for

%ﬁlé{plet Qy SHR@%}% Es‘lveatr n%%”or@ %tg e éje[flt %{r( Ey 1fﬁ}s¥]o% RAECHL BY. For

example, if the agent is a small molecule, it may be soluble in the cell membrane and

thus able to permeate the cell. The agent may also be modified to include a transport
tag that will facilitate its transport into a cell. Specific transport tags may be used in
order to direct the agent to be taken up by specific target cells. For example, the agent
may be modified to include a galactose residue to increase uptake of the agent by
hepatocytes, as is described in US 6,844,319, which is herein fully incorporated by

reference. Where the agent is a peptide, inclusion of a sequence such as a membrane-
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cell, allowng the agent to interact with GSK-3b, a
target of GSK-3b, or otherwi se interact with the

wEBstependent apopt osi s pat hways so as to nodedEHS&@2005800223
activity of GSK-3b. [0068] The nodul ati on nmay be

trhdlbRking SeqiRRtd hRedlowR tﬁ@ﬁéﬁtﬁéﬁﬂ RN it ﬁ 1§cluded to be transported
chenot herapeutic agent. "In conbination” th

dtenbtoagly dpe gkamplaghst pmeﬁﬁbntwauertchedmdl at)mo the Drosophila
glﬁ?d?llr sge;]raa?}lé%r{lﬂﬁedgeg éﬁl%gocg n&aé%ggot?lgdpaﬂq{t%te };he uptake of the agent

agdhiendelt eXlegndtivelyh eheCgeht mdBe fRbidedlin 8BioMatésRivwiichainbreases
the admi ni stration of the chenotherapeutic aglgnt may
ptiducesiupiake gh Espgryt tyrthe eelidor qxampl% Y eneapsy @@tbpuag@at ina

LRSS Al RTINS SRR BLATG Bfi known,
edt s degeribed dohiceaapleiin U8 e6,872, Ty endi|[$$r2®030108597 which are
treat men or .may_be performad conti nuously for a
Yieowrate erB’é‘rhYd”S %d§tired in order to achieve the
desired result. [0069] The cell may be further treated

dd7 th e [

PO oD TR BaCPE | SSRIT aptProfle T RATRLorg Riby, bty be

adhdered thyex@0r8 bf thetdellitd yhe agepe laﬂowglgmor nbtakenaf thbagaﬁt by the
henot her apeut i ¢ agent.. be treated

Wq{ llp pENE: e rAseRetoaipenict emgbg@ﬁK %ﬁ,. %Fafgf‘é of G5, Bf otherwise
Blcrs rSde ikl %ﬁ;&%f%&}g@ Fos0H1 eméﬁ% sl R i e%gymy of

K-3b acti erapeutic agen
68Ka3fonpound that is typically adm nistered to a cell
and V\,hi ch has a cytotoxic or cytostatic effect. The

apeut| c .agent may an agent that induces
ﬁﬂ@%ﬁ osi e Bgdplaten gaay by s@ﬁﬁcoaaa&ba%u@ coppbipgiion with a

SRS ikt a géﬁﬁl eI@EJnﬂfiﬁ?tTdnn Glit Q&H%ag?rﬁgﬁﬁg AE8 means that

ceIIcycIe arr In a ce t hat
ybpcmodléatam agureien time phxeoéﬂunng ewhmﬁh archagetierapeatic agent is
rm es . GSK- 3b. actl ty, Th enot he peut|

with aya ml““ﬁ%l’? éﬁtth?/a‘('f’ s %@% Pnl éﬁKgﬁ and the

ﬁﬁﬁ‘lﬁfslﬁ@!ﬂ)ﬁ/ ofPthe |chétﬁ6tﬁ£ﬂaﬂ%1&feé%l lantk}ﬂé st s1g‘9ﬁt? &ﬁlgly' A G Rntial,

apoptOSIS In the cel roperty
atishntbe mespkgtivertohe pemﬂ fon gaqhednhy bé oontermginpiieoamay be overlapping.

B AL 5 R S0 o 0, P BN
ﬂréhhﬁ@tﬂt’@'d?% d>0 Be Wetdrh&E cattfitoudlhabr A0gvtREER FAGBRquired in
u

activi tﬁ/ ces cell death, or increases sensitivity
erdercte|achigeeith degiredaeswtsel greater than that which is
observed in the absence of the agent that nodul ates

@63? BN?B%I é@llt %13 t%oﬁ]r%hep- %a&:ﬁ%ﬁ h[ﬁé %Bgrﬂ&h%ra%gﬁ agé%)f ina

manner similar to that descrlbed above for treatment with the agent that modulates
GSK-3p activity, depending on the nature of the chemotherapeutic agent. The cell
may be treated with the chemotherapeutic agent prior to, following, or simultaneously

with the agent that that modulates GSK-3p activity.

[0070] The chemotherapeutic agent may be a compound that is typically
administered to a cell and which has a cytotoxic or cytostatic effect. The
chemotherapeutic agent may be an agent that induces apoptosis, such as p53-

dependent apoptosis, or that induces cell cycle arrest, including p53-dependent cell
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genot oxi ¢ agent that can activate p53-dependent

apopt osis or p53-dependent cell cycle arrest in a
w@embiobe@sat i ng cel |l . The chenot her apeuti ¢ agenPCTag2008000223

without Iimtation, a small nolecule, a peptide or a

@]f/ae QirBst, A &I thaeis ibhdratllydRoletelaying! dvel iR @R Hbser®R of an agent
al kyl sul fonate, an aziridine, an ethylenimne, a

et godutatesn{RE -3 agfintityog€he whemetherapentivi may sbsorteaan agent that

SO e P20 B SR e Gl 0 PSR e
BOGIABNY lih AhOXEN, dde R &l prpERPYfaihB! AMoRBARL pRiliférating cell, for

cytoki ne. Preferably, the chenother a%eutl ¢ agent is
examplagn altgrakinen Mgt iafid8curi indheigad pethweis Treatment of the

L.gular I r i ferative disorder and cel
O 6 ARSI Blcn B, Bt 6 2ip g SR g e ol modutates
TPKBP ia8tidiel iy &S Eell M¥a), ,or Gncrbhse® sonsiidaly! tol @1Fddath, at a level
et oposi de, or canptothecin or a derivative or anal og
gheates tfan thooudgh vedsdraed mrthe Absesie Gthaagdn iltay miodulates GSK-33
useful in vitro and in vivo, and nay be used in the
¢4 ent or inhibition of diseases or disorders that
relate to abnormally proliferating cells, in which it
[G0Tgsi rEl) @héMothBAPERICabintdealhbe [DDRA ThORGHS! &ent or a
I'n one enbodi nent, there Is presently provided a
gendiHc dizenty tat icag agtivase miﬁaﬂpgrcbnt fportesiy @1 i Sedependent cell

I 1Sk i.-ng the RYIW f K- _3b, The .
TR Bl TRRMEARE 0 T ohidPlong it ook e, withou
listaageut smal moledule it pepeidarse unprotdin,am agimtydliaf an alkylating
nodul ates GSK-3b activity. [0074] A "proliferative ]
aebragclieylisuliopats, ap agisidgie, an sbylssimme, yetinlmelamine, apitrogen

. n 3 . , o | .
PR Sk 0 ML AL AL 0 KAl v
andleges hy piynidiidind uadalagme) dinnetbzyinee, pa opddophyiidtoegnora platinum-
wouyl.d. be proliferat.ing,i controll ed manner. The )
BB AEPPRS AUOHBE: PIRANS. (R PSP LETPaus 4epb s one that is
REG t@batdRBRS agihdt ARG RhrtRhlaP QBHIE! hNiGhtiFelisorder and cell
popul ati ons. Such di sorders include cancer | ncluding

BoEorle cedhin canhodimertis thedehemotherapentic egan ig Adeiemycin (ADR), 5-
| VN |
BB P o B RUEAREF S e

hyperpl astic skin lesions including genital warts,

[0072] as Modstidned G883 3 StiREiiCuddgarih vitkd 836 & vivo, and may be

acqui red i mmune deficiency syndrone; vasculitis;

pq@guﬁﬁ]@%trgatmeph@q tnihg),ltum ﬁ%d@@qs@ﬁ’ ok flisorders that relate to abnormally
0 Lt s o eadi . | | erosis;

AR AR Which t BUCSAMIC & AU R o7

pul monary inflammation leading to fibrosis. A

[907B] f e Taetefigredirs ond embbdiedemd eherabin gresehtlp podrifiet atmh@hod of

B S pREtEra e ORedeE coPESive S RGInG hi i iy of GSK-
i@r ?{e: %ﬁﬂ)lo@qg.a\e/@dnﬁglisrﬂ@a &dhin ;i%toagysubﬁtn! AHBLR Nically

con eading to tissue 1 njur
effective amount of an agent that modulates GSK-3 activity.

[0074] A “proliferative disorder” is a disease or disorder in which a cell of a
patient is abnormally proliferating, resulting in uncontrolled growth and division of
the cell, which in a healthy individual would not be proliferating or would be

proliferating in a controlled manner. The proliferative disorder may be characterized
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whi ch host imune cells trigger fibroblasts to
proliferate and el aborate extracellular matrix

w@ovpooese s | eading to fibrosis. Exanpl es of tPer/bG200&000223
i ncl ude the host inmune response to cerebra

ibpfthé Efdlﬁﬁatﬁ@{ bPIR)igndiy O AbAlinddlighadteAtdopilalib®Ar Such disorders
attack) and acute ischem c renal tubular injury

(aludestanger Kickisdge reloragtad)cangas, hlaﬂdm Fangemrcokarh eaticar rprostate

%g‘gﬁ?g] R‘kh chﬂ?l?é Ir \Sﬁ?i% %‘hﬁ nggarl a%m ??mg r gcr{/% é?rgce%éa skin cancer,

thukemite rhypbrpldstit skl lesions anﬂﬁdilhgt gbﬁttall Waﬁ&;[}ﬁﬁoﬁaﬁlb Vand keloids;

0) Ilferatlng so as . to . result in the disor in the

b%fﬁ?té’ﬁt eafy disepse; pguied é aina@pe defi I@Waﬁéfﬂ@ﬁoﬂk?eaa%yhma gheumatoid

Bftﬁlllﬂlg %H?e&éc?é?osq; Qru?on is %ﬁg]tog érﬁ o@:lerosw interstitial
treating prdl ratlv I sor ers

mftannmﬂonf madmgt t@i fibrogisb @okhomgiralinflamaeson éﬁhdl@sw tfrosis. A
Jud clinical results icial .or deS|red
el Bttt SRS Rup i Protiedpe vv{tae Py 4laay opeyyr during

ﬁblln?cﬂ y@un@heflin2 Feten QIR legﬂlngfto %Q@esﬁrve %%F'Rélgmsfo%atlon

condi tions, dimnishnent of éextent of disea

sndwihidhymey opcusfduring asy doBaromatig eaistitionp teadimgt to disswe injury in

devel.,0 nt of sease vent i on .qf r of

L BRI RS ol ERES: AfORSH e PRultr kb dafispe extracellutar

gRatray codipchleMtdildadingf to dibsEAS BxMPRE of BI¥BAkR PR thO host immune

pal liation of the disease state, and rem ssion
[anpeisEde cerabral mfaretion (ﬂrakg), mypeasdial ingaroden (heh attaekiand acute

BEGLAELD MLy T ) VR OB fimen

thelprélifetange dikerder Baokssdtaltanderdi sease, slowi ng the
progr essi on of di sease tenporarily, although nor e

rably, |nvoI es_hal t t he pr of the
Bf@fe:’ise ‘{; ?l}r{fr?éﬁ‘iqlﬁ} Wbmmlrﬁ tyglizosder 1§t rha’ﬁil"ln‘iflll that is
hﬁho@lﬁﬁﬂiy plolifd:Sidld 'é%‘ s t@freﬁltﬂﬁ ‘i’ljlé (ﬁl%ra&‘ ﬁﬁhggact%g%& the dlsorder
i ncluding a mammal, including a human I nclu
sisbpracteriz¢rhblyy the pealiferation of sgtieraglli ng
chenot her apy. [0078] The therapeutic effect is achieved

m t at.l.ent an. agent fha

O e o, R bny 8 PR s RRRE PG Lo a1 worpegn o
blli’tai&nﬂgthiﬂnbﬁdlﬁlsortdaﬁre’in@mlmg {neludagudlaical yesakd. | BédeficRi or desired
GSK-3b. The agent that nodul ates the activity of

eiigiead pespls eyelydatbuf rernofdiynitsd tey gdlaviaonser ageelioration of one or
fﬁgf@‘é}% t@tﬂs of‘ c&cﬁt‘?&ﬂs ﬁﬁmﬂﬁﬁ&%tb&dex%?\é? dlse&%l ﬁglglﬂ?ati%% of the
agent” t I NCr eases, ances or pronotes

datei mﬁedmbmp lpoavghtidni off defvelGRitedb of [&H&ZQ:], pﬁ\é}v@ﬁﬁﬁ&iﬂ sead of

hat nodul ates the acfivity

nt.of th ent
sasaselay lpRinet r%aea% ProgEession; deley OTﬁ{Q“tl’ég Rof Usease onset,
atﬁélf(ﬁé&'idnv(% p’%ﬂﬁ'ﬁ% of ff diSask Si8leCidy %lgfgéglzbfn%hﬁefﬂéy Pirtial or total).

fect | Ve, dosages and for peri
rﬂé@@ gAcgn 3130 achi pvalonging davivabaf a patient beyond that expected in the

absence of treatment. “Treating” can also mean inhibiting the progression of disease,

slowing the progression of disease temporarily, although more preferably, it involves

halting the progression of the disease permanently.

[0077]  The subject is any animal in need of treatment of a proliferative disorder,
including a mammal, including a human, and including a subject that is currently

undergoing chemotherapy.
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result, for exanple, to treat the specific

proliferative disorder. [0080] The agent is
w@eivsni®sered to the patient using standard tepdmbEr95000223

known in the art. The agent nmay be adm ni stered

&M CPld Herapéuti¥eerfReisalficReS b ﬁ@ﬂllﬂété% io)’thé‘battiéh% an agent
Site at which the proliferating cell that

tas om@tlﬁols \Vhet hetiviiy ff 61SK-3p ainiclusling somdbrculresthhbuuxietdttes the
R bt ot l T D AR e o
EXKIBp & Ay Q%e?l't tﬂ%t %%Q?&J% eﬁfgg%%)dlﬁ}ﬁm in a cell as described

concentrat’i o € agen at: od
hheveadidiwdihy anf agBSK-t&I inOrebges aéﬂhdﬁbéﬁi ef @Eombles 1Mﬁblyory serine
dependi ng. on the roliferative disorder to be treated,
phesphorytatign of B1SK- g@som ated with the proliferative

di sorder, the type of nolecule that is adm nistered,

(ool bbbl 85 el ol TRy o SBicam i

adihin¥dtéryd @ tHeSKatidBt. MaYie REmAHEEbHTE QERMNT NasCORRI HRAA Sbans an
with a chenot herapeuti c agent as described above.

ar@emi. chteetivin at desagereandgion periodstofHsprineaessary incachiave he gesired
m ni S%}B %ﬁ@%‘%&%@@éé&%ﬁ%ﬁﬁ&ﬁﬁ%’[?g %ﬂ% ({ee?r in the same

dosage form or may be formulated in separate dosage
[00804, die dgest is edarizitteredas agepﬁtmnnnsmg)stahéarﬂhec}maqms known
formo i,fferent fornms, for amnrstr tion by the

EoikE fha hsragsyt gyt e adpunigered sypteminallig of Mgy b administered

v et eﬁﬁ@lﬁee it R Phithr gl 9fblff€raﬁn§ %’ﬁ' ﬁﬁ?' gnas%cdtg@ with the
agent that nodulates the activity o

prodifrativer dipader is leggiadt | Delineny tmthetsatg enﬁedeSItnpmddeadsramstratlon
d f that it t th d th
OG0 1 26 o SR ah B i BB F bl 416 g 2hE Pl

adm ni stered concurrently to the subject be| ng

[0084] ed Thendnosiyratien addramoghies e al ?eﬁthﬁa’c&ﬂﬂ@ﬂ&tbé’rﬁle%ctlwty of
se uenti al Ig i n any order or at different points in
3B tthbe a mﬁest@rgé rville veay, dapendiag o8 the @rcdlf@rawq dispfder to be

R T A T N A

ibaois iad@irtisteredethie ide o edrﬂﬁﬁsﬁaltlon @fnﬁ&ﬁé age| Ah3h1th Bthe patient.
agent that modul ates the acti vi ty of GSK-3b,

naI |y in conmbination with a chenotherapeutic
(B02] " iy apenicieh mpuleien ihecastinite of AP ARy bR admipissered in

&Qﬁﬁiﬂ%ﬁ)ﬁ%ﬁgalca? HOth J{aﬁer ic {ke}% grsh?e%&qt%d e{blo% a% %mblnauon” of

|ng ra er an

thb elgami that mbailatey Al betivitynef GSRNIP bhdta éHéﬂid)'tler@ﬁuﬁé" Qgent for
activity of GSK-3b, optionally in conbination with a

ahipistraizom pesit b TagaHated Hagether wdthenpame despgei fomar or may be
ﬁfrhﬁfatetdqn QU aﬁra?cle ld?é’&'g@ Yoritl], ghc?ﬁ{ Jesﬁg acios Fﬁ H&grb\é the same
unour or pri 0,> concuarren I GO oM g
ﬁ)rrﬁair differert dﬁdﬂlsaforatdmlms@dtrofmtbyahe @ime mode or by different modes of
administration. Furthermore, administration of a combination of the agent that
modulates the activity of GSK-3p and a chemotherapeutic agent, when not together in
the same dosage form, means that the agent that modulates the activity of GSK-3B
and a chemotherapeutic agent are administered concurrently to the subject being

treated, and may be administered at the same time or sequentially in any order or at

different points in time. Thus, the agent that modulates the activity of GSK-38 and a

17



radi ot herapy. [0084] To aid in adm nistration, the
agent that nodul ates the activity of GSK-3b may be

wo eooabe@sed as an ingredient in a pharnmaceuti cBECT/SG2005/000223
conposition, optionally with a therapeutic agent,
ERhoRirRsEudic %@ﬂ@ﬁﬁ? rlﬁ'p@d%ﬁlhi%téi‘&ﬁ Réparaelyda CuiGéhtly closely in
above. erefore, in a further enbodlnent there iI's

Pme B deth momdarthmte@ucd thetapewigpesééct.i on conpri si ng an
agent that nodul ates the activity of GSK-3b, and a

tlcaII ce | uent . I on
W?’ taﬁgt fﬂ%‘t& Hgt gat‘?s g‘“ﬁ AV ﬁ§ pﬁgkn:ﬂ%eﬁ?? u&%lly in
@(ﬁﬁlﬂﬁ%dﬂ ®IB afcBEmbBeral Fé‘utior £hi, Athy®eidalihk@Fl ds\eesole therapy or
di sorder. The conpositions may routinely contain

paz beadministered iy cambmetion withaskerdherepies, gnaluding sadiation therapy

d
B 0 S RO AP By o
GBRUi At 6Ft1éﬂhﬂya@ﬁ | 6 niBingfonCRHith3h MER¥mBthefpeid aég%ﬂt | fhay be

a_physi ol ogi cal salt solution. Since peptides nmay be
Qdmmwtﬂr@d ghler Rrinyi toi et folloving sumgte:aleretmm/ahgé @t prithary tumour or

dul h
P o EoniEal ity &5 i Rl B o5 lmifiraion. of
tddptigrgdyei n in a |iposone or other bi omaterial usefu

for protecting and/or preserving the peptide or

rotein until it is delivered to the target cell.
fwét] Tlioeaig) ia pdmindsirationd the @ﬁgééhttir@aa@lmythe activity of GSK-3p

L ' gents use
?%?b%ﬁ&%?h%%dgigﬁ%gg?ﬁ%ﬁﬁar pro (;e?% |vep%f31 %té@&ondb'Wﬂh
4 otherapeutiel agentC iheltiding Ca agi@tothdrefeutiy adgeng as described above.
chenntherapeuﬁlc agent. [0086] The proportion and
Tlaf‘éﬁfior% yn aifugther %ﬁ%ﬁ%@@uthe&m Rfo‘é’@é‘é BtnbBIBacgpli¢ad spmpgsition

éﬂé;ﬁf‘ ?éﬁt ‘E]K]d? Iu\i/agéégtgl QJCU@I%PS : an%ﬁdr 3‘&1 a pharmaceutically

zp:l&apstﬁhie edilmanal The astivestéon @G nedealakpyect t therefdrar i8¢ eitiuded such
conposition wll befornmulated with conponents that

Rharpageytical; gompesitians| {Pri Hisailh treseing dIRsglilerative diSorder.  The

A o L

qaitebm‘if@ﬂlgtggemsppmsamﬁtfvmi snd wariduseopipeible abiriers. ofor all forms of
pt abl e corrpostj tions suitable

har maceut i cal ﬂly ac ?
1 426 285mb 4 *ttdfnaét tiehihe actiydty ethEeKatd Bey &@ttoveulated in a
%‘l‘é&f?)%%ﬁéﬁl %glt t é&ﬁlti%ge NEinkd g{epfﬁ’(% udh &% Ldlae tugérfﬁ L¥m@fistration,

any addi tion active” substance

whidys tierupest thatanoduistedhd activiey ofl GSKi¥3B infatpeptéde or a protein, it may
ph@er maceutical ly acce&t abl e vehicle. Suitable vehicles
sgalle tp prdude the nep %pléthelmopg}ﬂqq@pgpp@e or other biomaterial

e UL T

tagstoell. On

[0085] The pharmaceutical compositions may additionally contain other
therapeutic agents useful for treating the particular proliferative disorder, for example

a cytotoxic agent, for example a chemotherapeutic agent.

[0086] The proportion and identity of the pharmaceutically acceptable diluent is
determined by chosen route of administration, compatibility with live cells, and

standard pharmaceutical practice. Generally, the pharmaceutical composition will be
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this basis, the pharmaceutical conpositions include,

al beit not exclusively, solutions of the agent that
wore@alatoes the activity of GSK-3b, in associ at PORISG2005000223

one or nore pharnaceutically acceptabl e vehicles or

rkh@NES  with dedrfn@hid € that Nwiib o T Sl%ﬂh@ﬁﬂt@n mmf& hth% biological

sui table pH and iso-osnotic with si ol ogi cal

popasies ohthepigemtrtbatentdutadts the aq:tusﬁytqfﬁﬂlﬁﬁﬁ be

adninistered to a patient in a variety of forns

s g RS OR e i TP HE bhrowpatiods for

?érhﬁ’dih obft RRainitenidaly RYepifvlad 'Ebﬂl{pﬁilﬁ{)@sd suitable ~ for
toplca ly, surgically or by injection to the desired

sdménstl[ac;o@gq p&ﬂmﬁ, sedhsthatf ant piectiye quanthizof thedageat thet miedulates

050 SRR o RS, St s,

@&H%Edi an$ nfiktudd RUBASHARHaERcallyNREG YIE péﬁl@l%' %ﬁable vehicles
contain a preservative to prevent the growth of

atecdesotipsln femexamlel inhRemimgton’srRharaicenticak Stignessi (Remdgton’s

BEFuBfSHiert PlndtR VBt ERphu Gomboh Hoteo T r SIS d985). On

ﬂﬂs bad, @hd pliditasdutiefiScontpRiAL ihale, RIVRR &Y ELSuaRly, solutions
%(eedl ents for the selection and pr epar ation of
st

agert thet motteletes tiee 2otievityf (FSKodd, if ersodstiompwish anp or more

SRR OB P8 P S s
With Q)sufablt bENSd lsdlos’kﬁ&& with fRlolbgicaliffdidy. ent

enbodi rrent S, the conposition is adm nistered topically

r b ection (subcutaneously, i ntravenousl
F +él9 pharpacestigal) compasitionymay b@h?éinaesﬂrwﬁ to;pypatient in a

I .
u nc T oﬁlﬁ‘lg @ﬁ%&éﬁé a(?{e %?ep sQkiibe rr@ﬁ'ﬂengf 'aﬂmﬁﬂstratl[oBO 6i]w111 be

ocated in the patient
Tinderstosk by fthodeeskilialr matheudrt. c dthe caamositioh cof thhdhvénsioh anay be

be used s on .t rticular c i tiogn. being
e ultigared TR, Bty Dol T RO ARSI nd vi dual
patient paraneters including age, physical condition,

[0089] anGonRidabtor {hkea Hf At qﬁocﬁﬁattemhet Le@JiReBE ’GSFI@SB may be
nature of concurrent therapy (if any), the specif

pepared af aadwsmilcglcraélm suitakzn d)ufﬁeheiUnslﬁmDﬂdmary aomdltlsnst <b1fa$torage
e an ertj.se of the health

S b Mifle  PSariAGHST SEARE S BERENGIFS (8 piriEy B eowth of

folidrbérghmistflCandr thaewill fAMtAR (B ARESSAf Wd dbefit HafBlodulates the
routine experinentation. [0092] In a manner consi stent

wttVIttytOtﬁ @%@ﬁe -Apsison blatledrit thedet, wonld kaoivshaat smoprepare suitable

[es cant enpl at.ed us of an agent. tha dul gt es
Bou ¢ ORbyoaRaL Rtieimg: (B TR nlog Bl pelpgiion and
ph‘éﬁarf@fbr?gﬁ%lthﬁl@t formdlatiahe areCakscABed CHdr Védavapld) fahRemington’s
manuf act ure
Pharmaceutical Sciences and in The United States Pharmacopeia: The National

Formulary (USP 24 NF19) published in 1999.

[0090] In different embodiments, the composition is administered topically or by
injection (subcutaneously, intravenously, intramuscularly, etc.) directly at the desired
site where the cells that are proliferating in an uncontrolled manner are located in the

patient.
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of a nedi canment for inducing cell death in a cell
including a cell that is currently undergoi ng

W@ b@anodesy apy and i ncluding in conbinati on w tPCESG2005/000223
chenot herapeuti c agent. Further contenplated is use of
JOO9H aPerd H6:Al Ir¥h EhARRhbURIcATRMPoson 3t 39/ e ﬁ@:ﬁtdepends on
rmdul ates gl ycogen K-3b activity for treating
dled patigulap ﬁ@ﬂldlfl@n :bt:lngetr@ﬂt@b rthie sevienitya oﬁmltq emtdlm uhe imdividual

Db eABE s B s b v,

byl oo it ek MR pugation of

@he areaBSbngatRNhatufy of r(ﬁﬁﬁ:ﬁﬁ*&it atheRipl UtiRranky, O{Hef Eﬂe@iﬂcv foute of
di sorder in a subject, including a subject

adwinistration and ethgb Firylat Fastass Hat agywithing thedmoumdgg and expertise of
agen 0

SRR PR RS SR E PRR P00 B0 can e

addipssd e tht haimamnoulias epelimenationi ty of GSK-3b and

that are useful in treating a cellular proliferative

] der, including small nol ecule or peptid
i@@@lat Olfis? TRANG] CNSHRIGH) Vel ther@%qverésﬁfé&@dégetaia@ there is also

@ﬁggﬁg&@%ﬁ% g%@%g Eﬁl a&@lzrfrglg @gffod’%&}tgg (r}gﬁu {10‘[81118/ for 1nduc1ng

icell ae:Al irsa véll br ﬁS}ﬁn%genﬂ A&l histiulged GSKIBP £RRASHA tHi’:menufacture
cell expressi ng GSK-3b, including in a cell undergoing

ehersediesngyy for induciag sl isathon aeelh inclofiagm ealt thek s surrently

@%}g 1n§)%%1§mgﬂi%raf§> f’{l/n(fé ?ﬁ%?gg 11]1 Ségﬁx%e g@‘él& g\glth a h}ilenaqthegapeutlc
bent.aliiurihiey cafteralstedtis Use 69 thetdpeutilipte@Rttivd anbie of an agent

cell. The activity of GSK-3b may be neasured using
ka6 e daletesyelycogpr ﬁﬁéﬁ ﬁ@ aRhiviEyskor 5@@@3@ C@lbégtmgh@ratwe disorder

ﬁ?g%?ﬁ’g]scta& %g? ! ch qu 1$/ %?fe@t]\pes 1ﬂ81£r}f Ry otr 'yoangsgeeﬁtt ﬁ‘laF modulates

els phos on at 1n

plyosgoGIK VA audivity tie $héMnt11|iUfﬁlctﬁi$}%f adedicAR84 |forl H@atmg a cellular
met hods of screening for agents or conpounds that are

prodiferptiyeodispidst ithg salbjﬁét,uu ¢luding raoubiest hdtvie carrsntly emdergomg
G st id S0006 TEORGRLAG G MBRBHCALLICIAR, °°

may be enpl oyed either with a single test conmpound or
£0093)r alA trpetbod | fobridenyifyihg t @rs screxminzo dord ageﬂtsn ok h®mpounds that
istic effects prOV|de

| tt
5 er ? g'fefévﬂaf é%%%é@r?a'é thatyprepsehilie trearerm e¢lbdpr peliferative
@xrd@ tlﬁélhé;ﬁg %Illléﬂl GRidcAldof ﬁgﬁfﬂenﬁgaﬁat Gis %ﬁsoaprowded Test

ura e steps of t screenlng
melelcukés aﬁ:f exipbsedi to\oe sontactedRythESKRABBTRD @d}locﬁaﬁlﬁbaa{é@tﬁv(/ay that
systens may_ conprise a variety of neans to enable and
Bisltudes, ibragylated biags ijeragn aithi éﬁlé -3 Psirciudieg irs theepntext of a cell
sui t bIe buf f er

el u [im .
CHRGERE e Fulilng w5 wbfireti PpSiptipy S g combination
Wﬁﬁ'acclféhfoﬁfégéﬂéuﬁ@g &, O5RY itelere@inYo 3%@5%’:&&5@%@%&(—3{3,
for GSK-3b act|V|ty and stability (e.g. protease
ihehichivity rof) GSKedfpéy ateasueed, including the ability of GSK-3p to regulate
apoptosis in the cell. The activity of GSK-3B may be measured using known assays,
including kinase assays, apoptosis assays, as well examining the phosphorylation state

and levels of phosphorylation at inhibitory serine phosphorylation sites within GSK-
3B.

[0094] The methods of screening for agents or compounds that are useful for
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control neans for optiml GSK-3b activity and or _
stability, and detection neans to enable the detection
W@RoobleoBEK- 3b activity. A variety of such detRCL/BGI05/000223
nmeans may be used, including but not limted to one or
are@@EOh RGN pii’fhféxﬁﬁ’vdc Qisbraet A wEH‘@hRédﬂ?&l dckddinleCednbinatorial
32P), antibody-based detection, fluorescence,
diRerier QhForBRQEdE o Thus, dra shoveapicd m@hfbﬁbd?@d(aesags may be employed
r pr h,altere
SRR A 28le, e RERBLEALLE b BNPUlT R TG R O IS EtRaSinds. 1n the

Qz&teg cad&p e @istics Effguty pponvd&a&;y @fnﬂﬁﬂatfdn’sl @T%ﬁﬁl@ﬂﬁnds may also be
speci fic _binding reagents (e.g

H! F‘ 15 %114 eptasisrized,) In %ﬁﬁf@lrbftrnmmelpt@ﬂg@]ormpéwallty of the steps of

d
rmdu g%dln /&Qﬁﬁg %@?/‘ﬁt OPE[I% @}ﬁﬁggl& as" | ‘?Jt 8“ bys}l‘fpe assay
Aysténosd $naye smnplhmad a hmrret}n of i tedng diongnadles ﬁﬁ(ﬂ | opﬁﬁh%) ldllséful assay

pt dul at or _.of GSK-3b. The above-nention
EWFE ‘ﬁﬁdﬁfrﬁ;&nn@geg Hg’;% dnglede Dy ue et lﬁalt%dn@ sieitablg Wff'éfsolutlons
ERkexatipld, F6r fh@%ﬁfrﬂgopgil aridSighid §t1% sor g to ]ﬂ[)VlEQ any necessary

treating a cellular erative
sobp@entsaior MSBmctﬂm@ amdh sfaBitity (@g.qﬁrotéedal maﬂiiﬂots),f ®Rfnperature
any of the aforesaid uses. [0096] Al docunents
FRIHEN mesdng domentinal Gle- 3ﬂ3u4thylty redropGtakiléty, #yd detection means to

AL SR P b LML) Ry SRPROATEN B e

bedistd,c alcluditg Hay e lﬁﬁ@&i \t t(J'l‘l'&:”Olt he csEPiRetiaf otfhtﬁe following:
invention in cordance with the common gener al

Radiipbed 5@ @fg { Rostntibefy-based; ¢¢t€t0ﬁp8= fhiqrescensh chemiluminescence,
gfr&écﬁ odE‘C e&x 18 filltodﬁa th DNy s troscopic
RO, Ao HE?

qui val or a i nvention
pmpattlhs)evmdidﬁerepm elnem:lbst ot ProSditiks (e tho?defebdﬂﬂﬁr&ﬂﬂ@e green

technical. and,.scientific ter used herein
s EmEPro iR SREGHC PSS EaRFIUT - i DISTBBiANy, anbotbers.
ordinary skill in the art of this invention, unless
%)% ed 186 présehtly %XMEJSE%& QR3] 1&:&?&@& el lating th
tegll al s and Met’hods 0100] CeIOI cultu g gn(gpgl%huamg ©
aqtivety rof K1S5<- 3BILﬂ3adent1ﬁedrbyciha amthanisl desctxibmd Hd€sih, 11161udmg a small

, Bax_andg
%%9 ezﬁ*'a\é&?ﬂplag%%%ge@w q% Gl 3&5 rTéle wbﬁ%ﬁ yleﬁta@{%ﬂd:@alp@ynds may

LR L BRI A Sy P o, oo

tmdtihg raecbllultarEWEMeEam% alisvradg 0 Eitiset Ased ik Whe manufacture of
ents and nmedia were fromlnvitrogen. 5-

(ﬁgqlgwggrqny oAtk afpspedd Usest oposi de and | t hi um
chI ori de were purchased from Si gna. GSK-3b

[0096] All documents referred to herein are fully incorporated by reference.

[0097]  Although various embodiments of the invention are disclosed herein, many
adaptations and modifications may be made within the scope of the invention in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivalents for any aspect of the
invention in order to achieve the same result in substantially the same way. All
technical and scientific terms used herein have the same meaning as commonly

understood by one of ordinary skill in the art of this invention, unless defined
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specific small nolecule inhibitor LY2119301 was a gift
fromEli Lilly (Indianapolis) and SB-2 16763,
wEB0406288 were obtained from BIOMOL. [00101] PEF$€2005/000223
bl otting, inmunoprecipitation and m croarray anal ysis:
Odlelwiseer e scraped, collected and | ysed as descri bed
previously (Yu, Q, et al. Cancer Res, 62: 5743-5748,
. i{r‘)]"bgfly, cells were lysed with cell lysis
Pdgt % NP40, 1 mM EDTA, 50 mM Tris-HO (pH 7.4),
2 mM EGTA, 1% Triton X-100, 150 ni M Nad, 25 mM NaF, 1

3V 2 AEBSF, 5 ng/m aprotinin, 1 ng/m
mp pt ic%fm'fpol?‘ygo m nutes on ice, and the lysates were
clarified by centrifugation at 12,000 X g for 15

f0099]es MiatetiMls akl Methédsconcentrati on was quantified
(Bi o-Rad, Hercules, CA) and protein sanples (50 ng)
epar at ed by SDS/ PAGE and transferred onto
WI on( &sft %ﬁ’c‘fﬁaﬁ#’é& drwg |treatments: gdenan golompgancer cell line
i | Pt low, ng -PrOt @i r.e.used:
LR B5 % hogic p 5 A P ERRE 3 S5 RAHE DL cen
nescwen kigly peovidladzbyBDot Berh Molgelgtein (JBBRBHOAkIng University, MD).

e X (Si , hor-(Ser9/21)-GSK-3 a/b
% Mg@ﬁg og ‘fv?rg%?% %hlfq‘ig geé]émﬁcgp 6@W§§ in DMEM containing
PivaSPBOr A((To1idE4 5 @Rl - Ui ] i
Bi ot echnol o%l{les) r gaég/%tgﬁfﬁ oﬁgﬁé éBlgp%%Igr Vlr%) ﬁljl > Tgluorouraml’
AdtigmyciBastopotide andiitiunal cldrdg wiere plichassdrfeorhySigohai GSK-3p

o buf f th | fractj . . .
O SBBEH R BT SO Bl S HRatER Ly csgigavots
4ASB-2 B8] 63PBBrAMISNER Mere StRAih@BREIMIYIGNMNObl otting with

anti - Bax pol ycl onal antibody. M croarray anal ysis was

@rhﬁimed as described (Kho, P. S., et al. J Biol
A1 279. Westerp hlottingg smimopyedipitating amd@sicsericyy ianalysis:

SR SO S RS B g5 0 o o
Rasai6Bed743-6THraopeyli Brietlgdials ¢&@nighad vithf dellr lysis buffer (0.3%

NPAE IR %téh?@m(sﬁg& e %i'z i EGTA, 155 Thiton X-100, 150

hMUGEEIS 08 NEG- ek, i V aheNa5eD), 5 AeBé -
FACScal i bur (tm ’(Bect onag%i ki nson | nslf’ru éﬂtﬂ?a@gtrllmn’ 1 pg/ml

lgupeptin)ciyr 30Gmitutesyest icef an thieolysatesewerecplanfiadf bye dentsifupgtion at
I e 2 sof r Bect on Di ckinson). T )
00 R BAHLEe SR A7 ol Rp&iipiich Rasabiamilivd (Bio-Rad

Hartults, xC Ay taap eprateinmsamplent (50Nu)BRRN 36 t8E Dy 8DS/PAGE and
instructed, and thep stained with FITC conjugated

Tied 09 Taepebjlonc aéb%l_@bmgesgéw&ipmalB@@rﬁbM).(meodies
BRI PR B e S mEE B0 B )[Rt o

T[ttbonmsgmfmaﬁnt @ahtar €nce Bictectgolgl Rt Pukd Q@lhdnWOncogene), Bax
ectors for p53

(glgma \ phospIPor-(SerbEel)-GSK—3a/B and Caspase-9 (Cell Signaling
Technologies),  phosphor-(Tyr216/279)-GSK-3a/8  (Upstate Biotechnologies),

cytochrome ¢ (BD PharMingen). To detect Bax conformational change, cells were

lysed in 1% Chaps buffer and the soluble fraction was immunoprecipitated with anti-
Bax monoclonal antibody (6A7, BD, PharMingen), followed by immunoblotting with
anti-Bax polyclonal antibody. Microarray analysis was performed as described (Kho,
P.S., etal. J Biol Chem, 279: 21183-21192, 2004).
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foll owi ng 19-nucl eoti de sequence was used:

gactccagtggtaatctac [SEQ 1D NG I]. The
Wobiogomess eot i de pair was cloned into the retrRuI/s6E005/000223

expression vector pSIRENRetroQ (tm (BD Bi osci enses)
2 ng Fa QS enatpsis fofl INA @ontenit Radr ¢48ha RIS Nzctwmﬁf(téﬂs were

Bttt FEo i lcegiappt s q'?qné 2&@2&&2&@ pmyidium iodide
?ﬁi’@mﬂP AWteP AR Rith d@b’és% (tlﬁ@l #PJ] St? g eIIs WFWeanalyzed

s were infecte
for M Aeontsht &y rfglbmscmhgabmmm cdlhﬁmngcJFA:eIs) # WA@ScahburTM

(RIS DickhsBy TR Gehe S o OAd Sl Guie drastiowe St guantified
Wigd tRNeEINPEL M offiRd EBREGES Didhson AR B%%Rgé %as@é F lactlvrcy,

and GSK- 3asi RNAs and negati ve control
‘if—‘dﬂﬁd?heag dixed rvoith OttafixdCidapermil . so[BioRQBD RileiMingerm)as instructed,

Ad d Ad-p53
ér@t grfe%lggtgﬁmr d ¥ xngj? o[y]g#l %c?nl;] gfkeglﬁ Rtb?’gh ARU-REENE; \é\gsrpase 3 monoclonal
ddtibuéy SIBLY , PHkMingeg). | QuugifRatb® VY E&lé%&lﬁ@@ffoyeﬁgec%spase -3

nd i nfected with reconbi nant adenovirus as describ
‘? elggtion was gerfgymedmryflowgytomasid Sd U S A, 96:
14517- 14522 1999) . Twenty-four hours after the

I t h f
IODAOSL: oq TNA, umtetfElehok! O Behdthit alokidus Nsslaff e 053, the
le‘é@WBlgW@lecﬂq(mdd sequendet mﬁmﬁdr gaatdcygggtaituﬁaé ?SEQ Zf-bCN UM] The
O%%nm t10|t mM Su C[?Flg ﬁg\/l Hepes (pH, 7.
TALCH @Feg%‘é YahiCHng rmE?oE aﬁqrq‘f%lt%pépswa nmtor pSIREN—
Itmrmjé‘r(smsmaaens%m tb%&&ﬁflﬁfa&d&? liods” Biefly, 203

g.to pellet the nuclei. Post-nuclear su erna
C@Hﬁtwqf‘l’ (epesteeted 10itlnobe %53 shiNel doabtrddn efor 48 h to produce viral

hgnd h nbor f t dt
D R 20 VR SR TrEr o PRt gl T oo colls were
inbttad Rvity tea®0lrhiCstbdkdGh 'tﬁ’é" reSfic@! ofy ﬁﬁl%lﬁ%@nw ilg&{tgcincells

cytosolic or mtochondri a fracti on weres ect
Wmummtm parealypsi seledtio hﬂﬁmgﬂwﬁaﬁﬂi&ﬂemhemere further expanded
ty. transition: Cells were

o TSR P et B alei ot i) Sopeswion, SKABBEDGIE GK-3p and
GBI 30 MRIOAS %tﬂﬁdgﬁhvé’@dn%?glkw& Vvefe\r/@.?ﬁﬂ %J—éf’f} %@%mrmacon, Tnc.

determ ned by staining the cel

&EM ngen) according to the manufacturer's
[ uct i gvilenoxiralodnteationsa A;demmms. WidadZ cmsli tAdps3 were

R s L T .

SG%tmﬂmslﬁ:BIaad dmmabawleraoﬂlMt aasmam@ Qs a@gcﬁBEd I, IJ et al.

Pl 528 501 oSt S5 bATBIS Sl 9050 Tt FssHcaraier the
inlfétliol] dePk wEOHBHESwHER DAL Cm A AR NG ed

[00105] Subcellular fractionation: Cells were lysed in mitochondria lysis
buffer (210 mM Mannitol, 70 mM Sucrose, 10 mM Hepes (pH, 7.4), ImM EDTA,
protease inhibitor cocktail) with a Dounce homogenizer and subjected to
centrifugation at 1000 X g to pellet the nuclei. Post-nuclear supernatant was
centrifuged at 10,000 X g to pellet the mitochondria-enriched heavy membrane
fraction, and the resulting supernatant was further centrifuged to obtain cytosolic

fraction. Total proteins (30 pg) from cytosolic or mitochondrial fractions were
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apoptosis in human col orectal cancer cells in a
p53- dependent manner: |In human col orectal cancer HCTI
wagoembhdosy p53 activati on by DNA danagi ng ageneCT/SG2005/000223
Adriamycin (ADR) and DNA anal ogue 5-Fl uororacil (5-FU)
Eetgedtédtol imnagloblot Medlgsi@r r est and apopt osi s,
respectively (Bunz, F., et al. J din Invest, 104:
9, 1999). To investigate the cellular factors

63-2
fqpa"co dul Measprement 0f anitechopdrigh peanesbilityteansionss Cells were
wodul IS HES . e Taot e
QLTSI Y 06 P70 Ay

sramdifiomwhedattratinédiby fthindrg the ¥k w#IB00)1 @D Prar®Mihgsh) according
converted ADR-indyced PSB r esponse fromgrowh arrest

{0 the| mag PHICTES; Juitdistions. alhtockondsigly parBiealility tyagsition was
§®driSied ('b? FHowAcpb Qtri%%tir&@a%én E»f g@?ﬁ}gﬁ Abc Gl %&é ﬁl{lc?rescence,

arrest (arrest’ed 1 n bot n ase) Wt
pbwithusuitoplghrcltia alispddfyiged lovderatdmbrend petahtisd (A4 Dedalase given
Wi th APR agd i_YZ. 1{1}1938# resulted in a marked increase
Prperesnfacy Of feIs it IBNeed by the sub-A@ popul ation (~
5999, conpared to cells treated with ADR or LY21 19301
[00209] (- 3- RWults| N contrast, the synergistic induction
of cell death was not seen in p53 knockout HCTI 16

cells (Figure I A and I B) under the sane conditions,

009088t | ngSmal: malecule| GSKe3f Hinhibitss3 piemetese genotdric agent-
i b lL.e,t ' ' L | ar
Gt 530 U8 Ty B U SR RIETLT IS5B gl lmner
bslsayan( Eolgrecal ancdrRCTIBOtell p63 hEtigEen & DNA damaging agent
g 3-deﬁen t g&o%}c})‘gi s in resgonse to other DNA
gt g 50 DAV8calotut GhBSPIEacih (- EResinei sl cycle
A e o R LU ISP BE SRR, 1999)

‘beinvestigatanthe 58l lutart factors thatomeddate Ip53 sespods2Q wandrebHen series of
ot sho reov 21 19301

Figure 4 and.data . L
Pl feose, ROHioR n BhanPipe) v 5T RN iffage Tesponse. we
folfid ¢hdtya RPEIHE EIRISBRL AN Hﬁéle&tﬁérgﬁﬂﬁoi@’@@lﬁ‘%mt) efficiently
i ncreased apoptosis was observedin HCTI 16 cells that

eongerigd ADRondpgal pRerespinsb fiom gowethaifestcto eslipdaaimdiigares 1A

! q ) q i ;
R T R L P e
(enmstedhinybath €@l aftk GOIVIghags Wittbuagbvibs indubdts & &N AR, Co-
of colorectal .cancer. Thus Bharnacologlcal i nhi bition

| ,
R il B PR 8l b4 40N rorulindaict] remkedgincrease in cell
r a (0] .
SSSPRISREAMAOOUD Y 5Bk (P90 e St i
ABREw Y 204938, alomaeB394). ilo nomfasGBIC Shereistig gedustion of cell death

sensitizes a opt ot i oce nat requires p53.
FooRssreTen 89a meppiniCTHE GBIt 1A vad bl der the same
BRGIFLAS | fug¥@ting b (RO deRR Qg%@-&?gndeﬁt NOfhdUg1 Wlath was
phenotypi ¢ trarts as a result of profonged cultures o
attributable to apoptosis since similar results were obtained by using a caspase-3
activity assay (Figure 2). LY2119301 also triggered p53-dependent apoptosis in
response to other DNA damaging agents including etoposide and camptothecin (CPT)
(Figure 3). Similar results were also observed in another p53 wildtype colon cancer
cell line, RKO, but not in p53 mutant tumors such as SW420 and HT29 (Figure 4 and
data not shown). Moreover, LY2119301 greatly sensitized 5-FU-induced apoptosis in

a strictly p53-dependent manner (Figure 5), as no increased apoptosis was observed
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HCTlI 16 p53 ~' ~cells, we generated a stable HCTlI 16

cell line in which p53 expression was greatly silenced
Whg00p8®93hRNA (Fi gure 6, |eft panel). p53 knoCRCD®G2005000223

these cells significantly reduced the apoptosis

mm T li16reely thro ater rRAL f52 B53 WiRlebhakRbd1yl HSdffet dx fdftn&iis showed
ared to the cells expressing control vector

(dmt M?éngwlr inéﬁ‘fedp?ah%lﬁ)ld inyseasq i pPQRLeTs kinetian lof Sﬂﬁ which is
{
483 P b ROARAFIPOIE IRBPGEIR LR, b TGl of

|cnloretc$al paBedrndhts, \;ﬁaﬁmmtc%ﬁqaaﬁﬁhllﬁiﬁaﬁ B GSKI3B fdti @ﬁi @onverted
was not induced in other p53

AT AT NN TR WA A
sy Tt BBKASRBHALCR! e Sl or o5

triiggerssdrrsenditizes e gpoptetc protes tthdd duide§933.10]
Phar macol ogi cal nDduIation of GSK-3b but not
g@ﬁ- pro tes @@ ende t apopt03|s To verify that
: Pa‘iq a ‘?eé‘fe b FsTeasio Wk aporiayiy ayasotuly pS3-

WEpeRYaT aﬁﬁdwtrﬁﬁ ﬁ%ftgcﬁ}&nﬁgﬁch{rﬁﬁe F%s&& of prolonged cultures of

structurally unrelated s
HOT 1861068 < celig-we g8ip68ed SBault FATB] 1 Garedl lrictihiwdich p53 expression

LSy AR e 06 e SRR n s

€8IS~ s3grdi i b il tr@d&ceﬁ 690 Bﬂ)(ﬁﬂ@)SandﬁCﬁOﬂsﬁ% @!)-rtre%f‘e‘iﬁ g}lﬂﬁl LYZ119301
793- 803, 2000), whereas lithiuminhibits GSK-

ad ARR a5 SEUg é‘PmBQI‘P@ itey ghe eels mxvmssmg chipal, vamﬂ(&gure 6, right

P% %h@%gbﬂgﬁgﬁﬁg& %{Yfﬁﬁ% o %%%g%@és%tygslenwgsl alss g‘bserved in

*har a

AR BN - ph38WH -t A0 olofdytat $anddt cdll ImadRKEX Waodot i itd p63 -inactive
Bi ochem 280: 720- 725 2001; Krein,

gounéerpagt, g.ll(@ﬁ% cﬁq{:{s E;ﬁ%ﬁ%)grsé@ﬂmy | apRpPgISSFas not snduceg an other
uBAPSlor- LY ceﬁ' ﬁHels 40 X%—I'llﬁ(%gtja rﬁkl%‘fg%fé n:l“hfisF findings

reat nent 1 nduced a st rong apoptosis in
siggos eitiat & Sidpronhibiter &MA1¢ 920 ptamdtes ap@iGsis depend@nér that

nne e . Surprisingly, SB-126763 and
9%&?5 ’éesglﬁ‘f? ‘H%? Jeffecton ADR-treated cells, even at
hi gh concentrations up to 20 nM (Figure 10). This is

100140t r asPhirmdcblogich? AbdudticiloM@SKadl But Rotl GIKCF promotes
a%t osis in ADR-treated cells at a concentration a

ependent apaptesiyyresverdy that €S53 RinmstulatiogBe@uBa®r thedibove
BB LR ORI B0 Sk Mg s

mbket;ule HGSK-E \isthibitdts:0 SBa2 157630 SBo4 132 86,Cénd mltmﬁxﬁ chlonde (LiC1)

abi | or on p53- nedi ated p21 i nduct i on
@L g‘)( hgufosmen ywo apmpoundie a%?owmpfgtltwﬁ AYD lpln@@fgr[s thet are

é@‘%ﬁ‘é@ D RO (U 38 B et 2 PRI MRk 55032000
\plmrtasdgthlum inbibiNES KIS feyeacting ras raa&ui;ieﬁtwm thihétstoe of g>", while
having no inhibitory effect on other protein kinases (Watcharasit, P., et al., J Biol
Chem, 278: 48872-48879, 2003; Ryves, W. J. and Harwood, A. J., Biochem Biophys
Res Commun, 280: 720-725, 2001; Klein, P. S. and Melton, D. A., Proc Natl Acad Sci
U S 4, 93: 8455-8459, 1996). Similar to LY2119301, lithium treatment induced a
strong apoptosis in HCT116 cells exposed to chemotherapeutic agents in a p53-

dependent manner (Figure 9). Surprisingly, SB-126763 and SB-415286 had no effect
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LY21 19301 prevents the p53 stabilization and p21

i nduction, while other inhibitors had no effect on p53
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athiRhde, BOWa: BSKAZA @IUBHEK: 389- 7b6t20me€teﬁérf‘§i ehy G%@&ert M.,
on GSK- 3b, whereas SB-126763 and SB-415286 were only

NﬁthW ng/Desgow& A39-481, P07; Zhang dl.J & ,aly K dighChoeont, 1278f 33067-

I I f f ive
ST 0S, ek, 3 o Pl %, 3775 U8Ry BAY o Hon such,
phdspborpraabﬁusmnlm opERsassREc (ol s uvkd Bs sufbgad marker for
Ef 7: 793-803, 2000). Therefore, the apogt otic
GPRokb Brtivisic Tisamemtisti iy o gsbamathloy bl 4Gh obd Hitaem resulted
IIY' I 1deﬂﬁceﬁgﬁ9ﬂe£§eclln' I?)ﬁ'btlt,'o Eér‘ﬁII: ﬁﬁos@%l}?&m bolﬁt E$§I-3B, and to a

3a. I'nportant
mm%M$er(¢Kt¢nhon (ISI*’GGIX (Fi’gﬂradm Mﬁts 285Y. yinosingast, SB- 126763 and

SIS Pollordtedd sormacd phesbhpdiitin i puge sp even sighty

b iehis&irde on i
1g{rfﬁghoﬁréyISIEZIJI| o‘r? Pgésr?gtgfyIéé%IIl rI'Ilng}fIﬂgIr)jsII IIFI é‘ﬁgp“d lanes 3 & 4.

heemonsf 31213830 Inhialwiasbr compktand, bld)dkedl rttiauctacme ofyrosine
nhi.bi tog.g ser ne é) .
}Ihosphoryla 1én on bo SK-3a and GSK-3B, while SB-126763 and SB-415286
reduced tyrosine phosphorylation on GSK-3a only (Figure 12, lanes 3 & 4). These
findings suggest that LY2119301 and lithium inhibit both GSK-3a and GSK-3p, but
predominately act on GSK-3B, whereas SB-126763 and SB-415286 were only

inhibitory to GSK-3a in HCT116 cells, though both of them were previously shown

to be equally effective at inhibiting GSK-3o and GSK-3p by using peptide-based in
vitro protein kinase assays (Coghlan, M. P., et al., Chem Biol, 7: 793-803, 2000).
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phosphoryl ati on of GSK-3b is the conmon feature of

both LY2 119301 and lithium and thus appears to be
waz®oeni@sed with their apoptotic effects. The PCHSG005000223

of serine 9 phosphorylation of GSK-3b by LY2119301 and
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i S 53 .
?‘%@Sﬁ% r‘%& o ecguse O?BJI p%ﬁl h lgf%ﬁdregyetsogg?m%lﬂy and
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apeptosissindygion in (coloracta 3pncarrieljg ér easpenssgoiMEA damage. GSK-3B
s?ﬁﬂﬂ,) i\%%h aédu?(f] not induce serine 9 phosphorylation, failed to mimic the

apoptotic effect of GSK-3p inhibitors.

[00113] We next examined the mechanisms underling the different effects of
GSK inhibitors on apoptosis and p53 function. Because GSK-3 is located in both
cytosolic and nuclear compartments and GSK-3a/p is inhibited by phosphorylation of
Ser-21(a) or Ser-9 (B) and activated by phosphorylation of Tyr- 279(a) or Tyr-216(p),
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on GSK-3b in both the cytoplasm and the nucl eus and
bl ocked tyrosi ne phosphoryl ation of both a and b
w0 2@b0oea¥82 By contrast, the other two GSK i nhiPCT/86205/000223
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opt OSI s, respectively. In the presence of LY2

@E gpistes @égamnnatlatm lhrbdﬂb@myam}mmeﬂ@aﬁpy was

rmrkedl y and consistently inpaired, as was induction

014 andP hdiRacol il lﬁu@o&é@ﬁ% glps %3daccumulation

ccunul ation in response
aretl l!lmnsacti‘&tionamﬁ P63 pthiget gdenas tin Vﬂeﬁp’onsb mogémiw stress: To
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not i nduced fo | Owm ng p53 a tivation
HyrosHsrmiere (pated M@VABRS etoppaid¢ and hidtU Baxhe preseate ar absence of

f ol o ncer cells
£PoHh0L A Bl SRnSRRGES 53 siied profsive
dtowailatidn ol p34 an@tac@lationOoF geBet ZBneS 31088, 23091@ Puma
Accordingly, LY21 19301 treat ment had no effect on

edjaling Wy pECsEEng Mgonteyis, Shpachzelyyln thequeseacs of/\LYal 19301
ﬂgg é@hﬁiﬂﬁl‘éﬁ% 1ndﬂ|(?écpll>}; ghe%"ﬁe?fgpyav‘c\’/aswr%lal Cedl%f ahd coHPl?tent‘fy impaired,

as was induction of p21 and Puma. Thus, LY2119301 impaired p53 accumulation in
response to genotoxic stress and reduced its transcriptional activity. Importantly,
expression of Bax, a p53 target known to be essential for mitochondrial-mediated
apoptosis in colon cancer (Zhang, L., et al., Science, 290: 989-992, 2000), was not
induced following p53 activation. This is in agreement with previous reports that Bax

is not a robust target of p53 in colon cancer cells (Yu, J., et al., Proc Natl Acad Sci U
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accumul ation in response to ADR, etoposide and 5-FU

reduced the induction of p53 target gene p21 (Figure
wazgoehefs9 panel ). Consistent with the apopt otiBCT/SG2005/000223

phenot ype, cleavage of PARP was remarkably increased
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apoptosis was not |i1kely due to the reduced expreSS|on
Fprepung syieres @ tetlf@asclm@endtrcdﬁ@ b2 @xpriessingatalen eancer DLDI cell

9G5S, EL3h ek 0 BI% BEAPOREL L2188 i

celis afapddwith ah Sdamvans éxpre@iona;bS?», INBbtUrAsesddfbptosis induced by
7 9- 734 2002; . lyer, N..G, et al., Proc Natl Acad Sd
aCe dip3 e)qp\;g@m;agggs signigiegntly increased in the presence of LY2119301

(Figures 19 and 20). Under these circumstances, LY2119301 had no effect on
ectopically expressed p53 protein levels, or p53 dependent transcription of p21
(Figures 19 and 20, right panels), probably due to non-physiological regulation of
p53 in this context. Therefore, this induction of apoptosis was not likely due to the
reduced expression of p21, since it has been reported that altered balance between p21

and p53 pro-apoptotic targets such as Puma can switch the p53 response from growth
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[00117] Apoptosis pronoted by GSK-3b inhibitor

requi res Bax but not Puma: Proapoptotic Bcl2 famly
woreiwbee®3Bax and Puma have been inplicated i n PCT/SG2005/000223
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activation of Bax after DNA damage. Co-treatment of HCT116 cells with L'Y2119301

and genotoxic agents ADR, etoposide and 5-FU dramatically increased levels of
conformationally active Bax (Figure 25), which can be detected by a specific anti-
Bax monoclonal antibody 6A7, as previously described (Suzuki, M., et al., Cell, 103:
645-654, 2000; Nechushtan, A., et al., Embo J, 18: 2330-2341, 1999). Bax activation

appears to be p53-dependent, as there was no detectable change in Bax conformation
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@8) wage tdfsefihdeatli @BSr, RO AS| Molee/li BBUCRA 441888741, 2004).

these conditjons. Thus, we conclude that the

e vetmotienaside-ipdareldpd| ascimuletpm nredleahlt@@ou%nia oeHICF116 cells
' ' h I . apoptosis . .

161 1 B8l AR Al WP PYEl PR

mpoptionot sefiteat o aftivaiKagdptosihib HGﬂl%Qfé}l@.%urt&ﬁﬁ@fé?@n the
to ingreased translocation of p53 to

RS (oo 01 [ YeRoaqe-mducesh P2 aeruarudations wyreomimilarly
debtechde@dn b3t ERosd hind FRREhIRA]a" (r§sthre 285, diffough a robust apoptosis

was induced under these conditions. Thus, we conclude that the mitochondrial p53

levels in colorectal cancer cells are likely not correlated with the levels of apoptosis
induction in colorectal cancer cells, and that the apoptotic effects of GSK-3p
inhibitors on p53 response is likely not due to increased translocation of p53 to the

mitochondria.

[00120] As can be understood by one skilled in the art, many modifications to

the exemplary embodiments described herein are possible. The invention, rather, is
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the exenpl ary enbodi nents descri bed herein are
possi bl e. The invention, rather, isintended to
wenmonp@3s all such nodification within its scPEESGE®5/000223
defined by the clains. WHAT IS CLAIMED I'S: 1. A nethod
dftendedatoi enpompaed hilll sach pnedifitioat witBindits QESIRY .as deﬁne? by the
%P§Br|5|ng adm nistering to a subject in need thereo
i %urrently under goi ng chenot herapy a
therapeutically effective anmount of an agent that
nodul at es gl ycogen synt hase ki nase-3b ( GSK- 3b)
activity. 2. A nethod of treating a cellular
proliferative disorder, conprising admnistering to a
subj ect in need thereof a therapeutically effective
amount of an agent that nodul ates GSK-3b activity in
conbi nation wth a chenot herapeutic agent. 3. The
method of claiml or claim2 wherein the cellular
proliferative disorder is cancer. 4. The nethod of
claim 3 wherein the cancer is selected from col orect al
cancer, bl adder cancer, colon cancer, prostate cancer,
| ung cancer, nasopharyngeal carcinonm, cervica
carci noma, skin cancer and | eukemia. 5. The nethod of
claim4 wherein the cancer is colorectal cancer. 6.
The nmet hod of any one of clains 1 to 5 wherein the
subject is a human. 7. A nethod of inducing cell death
in a cell currently undergoi ng chenot herapy conpri sing
nodul ati ng gl ycogen synt hase ki nase-3b activity in a

cell. 8 A nethod of inducing cell death in a cel
conpri sing nodul ati ng gl ycogen synt hase ki nase- 3b
activity in a cell in conbination with contacting the

cell with a chenotherapeutic agent. 9. The nethod of
claim?7 or claim8 wherein said nodul ati ng i nduces
p53- dependent apoptosis. 10. The nmethod of claim7 or
claim8 wherein said nodul ating inhibits p53-
activated transcription.11. The nethod of any one of
clains 7 to 10 wherein said nodul ating conpri ses
contacting the cell with an agent that nodul ates
GSK-3b activity. 12. The nethod of claim1l or 7
wherei n the chenot herapy i nduces p53-
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dependent apoptosis. 13. The nethod of claim1l or 7
wherei n the chenot herapy i nduces p53- dependent cell

wWe ywbeo@Bsy est. 14. The net hod of cl ai m cl ai m 1P@¥/SG2005/000223
wherei n the chenot herapy invol ves Adrianycin,
5-fluorouracil or etoposide. 15. The nmethod of claim 2
WHA TWSeCIeAIMEDASchenot her apeuti ¢ agent i nduces
p53-dependent apoptosis. 16. The nethod of claim2 or
8 erei %cherimt her apeuti ¢ agent .i nduces
p53*dep of HGme rcégtﬂar parolifiepaivige ifoErlesf comprising

claimcl ﬂnﬁh@te@ihg V"Qegﬁ &bt th n&eIRL e %feh.e %%gnt% zlﬂaergomg

is Adrianycin, uor outacil or et OpOSi
met hod cxfhemoshemw af thdrapeuticdllyt ceffectivid dimdunt Oofl 7an agent that

wherein sa ent that nodul ates GSK-3b activity
causes iHf ”ﬂ?thgl}’c%@Plsﬁ’éthﬁq?ﬁWSﬁﬁl (PSKoAB)FctwIY-3” b.

19. The method of any one of clains 1 to 6 and 1 1 to

17 erein e a t . - 3b Vit
L] Anchmonend By, TSR BRI Slgomone

one of cﬂdmlwstemng do6a ssulljettl in mekd thBxeofian t}&myﬂuacg&llyt effectlve

t hat nodul at GSK-3b .acti vit a co etitive
i i e AR RaR AGshr thog wopeis £ -3 Ag e forehiegtiog with a

1 to 6 afembthérapButic’aghfier €i n said agent that nodul ates
GSK-3b activity'is a protein kinase inhibitor. 22. The

nmet hod of any one of clains 1 to 6 and 1 1 to 17
wheék ei n Bgi shethgdnef chin hovutlaies @Biredh the tdelliily proliferative

i nhi bi tzi’f%%leﬁvatl ng. tyrosi ne phosphoryl ati on of
GSK- 3b d of any one of clains 1 to 6 and

1 1to 17 wherein said agent that nodul ates GSK-3b

act vi t yThesmethbd tdfi dlaint GMivBéBinntheCRMBEURGscletfed BB colorectal
met hod of any one of clains,1 to 6 and 11 to 17
wher ei n €&2fes Blpdder (Anternwaloma carceGSRIGAt: caangsrt ylung cancer,

LY21 19%99?h91"y_r|1_§eeafl Egl?{ﬁogﬁgker%ﬂ Q&ihdfs, % o cagge_{ an li]eélllj(emm

chl ori de any one O

and 1 1 to 17 wherein nodul ati on of GSK—Sb activity

i nduces The Methesieriddrim apbaesths carRér is Thlbrewdlvancenf any
one of clainms 1 to 6 and 1 1 to 17 wherein nodul ation

6. The method of any one of claims 1 to 5 wherein the subject is a human.

7. A method of inducing cell death in a cell currently undergoing

chemotherapy comprising modulating glycogen synthase kinase-3[3

activity in a cell.

8. A method of inducing cell death in a cell comprising modulating glycogen

synthase kinase-3f activity in a cell in combination with contacting the

cell with a chemotherapeutic agent.

9. The method of claim 7 or claim 8 wherein said modulating induces p53-

dependent apoptosis.

10.  The method of claim 7 or claim 8 wherein said modulating inhibits p53-

activated transcription.
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of GSK-3b activity inhibits p53-activated
transcription. 27. Use of a therapeutically effective

w@pmano69sd an agent that nodul ates gl ycogen GIEBBG2005/000223

activity for treating a cellular proliferative

di spr. der The neetigaeblo€ Glny Coid @R tdIMmdNT&HI00 Reherein said modulating
chenot herapy. 28. Use of a therapeutically effective
anount ofommisgyeentactieg thodellaved gl ygagethaGHedtates GSK-3p
activity citini conbi nation with a chenot herapeutic agent

for treaaUthy‘a cellular proliferative disorder in a
subject. 29. Use of a therapeutically effective anount

of I adk nichld oPAliAt Pordl WaREAR tESKhdRotetdpy! fMuldd ps3-
the manufacture of a_ nedicanent for treating a

cel | ul ardepersient apoptasie di sorder in a subject currently
under goi ng chenot herapy. 30. Use of a therapeutically

ef fiact i a agenpt - I cogen
a5 e TR, O ol o0 R IRk E BB B es p>
agent i nlepérelenbedllf @eteresof a nedi canent for treating

a cellular proliferative disorder in a subject. 31.

The ,use .Qf an n f. cla.nms, 27 to, 30 wherein the )
celell4ul arﬁ’ﬁr%‘F%Par‘gt ‘ﬁ%‘éﬂ Gﬁ‘gBr]d@F 7 whetsine the, chpmothgzgpy gayolves
of cl ai I @iatnythe sefidbrbiecit 81&GBposice. Sel ected from

col orectal cancer, bl adder cancer, col on cancer,

prostate cancer, |ung cancer, nasopharyngeal .
carléi nonge method ehiclagnrZ phd vehereikithe olemasherapeitic agent induces

| eukem K f..claim32 wherein the cancer is
col orec g?%gg%@pfﬁgfo%she use of any one of clains 27

to 33 wherein the subject is a human. 35. Use of an

agéft t it mebod af ekit3Ke13® waetdin ithieycHetlotharapentio gt ihduces
death in 2 cell current]y undergoi ng chenot herapy. 36.

Use of &n-#AgBedeptceil #8bles GSK-3b activity in

conmbi nation with a chenot herapeutic agent for inducing

celll7. deahB méthéd 6£blhim 3fhimB6r 9wiRRIRAR EhehfMerapeutic agent is
nodul ates GSK-3b activity in the manufacture o{ a

medi caméyiriamyein, Adlnoreiyacikbor etefwaide. in a cel | currently
under goi ng chenot herapy. 38. Use of an agent that

modyl at §§ byl £ Ye Lo I pat hLon W.th o
chenot her g é)@lﬁ%ogg@n%{ﬁ% %f (Jil lél%orrgﬁou é%%l Eill eto o]ft7 \gﬁerem said agent
medi cament ridduldted@SKPRPB activity causes inhibitory serine phosphorylation

of GSK-38.

19.  The method of any one of claims 1 to 6 and 11 to 17 wherein said agent

that modulates GSK-3 activity is a competitive ATP inhibitor.

20.  The method of any one of claims 1 to 6 and 11 to 17 wherein said agent

that modulates GSK-3p activity is a competitive inhibitor of Mg*".

21.  The method of any one of claims 1 to 6 and 11 to 17 wherein said agent

that modulates GSK-3 activity is a protein kinase inhibitor.

22.  The method of any one of claims 1 to 6 and 11 to 17 wherein said agent
that modulates GSK-3B activity inhibits activating tyrosine
phosphorylation of GSK-3.
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cell death in a cell. 39. The use of any one of clains

27, 29, 35 and 37 wherein the chenotherapy induces
wEBsetependent apoptosis. 40. The use of any oPeI/862005/000223

clainms 27, 29, 35 and 37 wherein the chenot herapy

i ndiices Pie3mebpdndany oaebf chital @ tarer 8l 11 tbll7 WhsreltS §aid agent
of any oEe of clains 27, 29, 35 and 37 wherein the

chenot hdpagyoduiaiey GaK-Hurativity iy aitithonn-epntatingenmpaund.
5-fluorouracil or etoposide. 42. The use of any one of

cl aignms ' e _chenpt her apeuti c
agent | ﬁ%ﬁc@%ﬁ@gfg@ggﬁggﬁ?ﬁgﬁ%ggég i a§l% 1313% ﬂ?ﬁgﬁgr&n gd agent
any one thdt mbdilaws Z8K 3@, ac¥itand 138298081 & hh@inctional analog
chenot her apeuti ¢ agent | nduces p53-dependent cel

cycl e arthereef, oylithiuppehlgide.of cl ai m any one of cl ai ns
28, 30, 36 and 38 wherein the chenot herapeutic agent

I s 2Adri gmkGj a Il Qr i de., 45, The .
uor amyshnodof iR Ven R RARPT] 7 LL M ermifpcutaton
that noofilGSKe3p GSikihinawdeh ¥53-Meseadeaspbpiibi t ory

serine phosphoryl ati on of GSK-3b.46. The use of any

one of ains, 27 to 44 wherein said agent that

m)§91 at dde @gthahobany; quegf glajmg 1ct@rﬁ3@%dg 1§ {eel Awikerein modulation

i nhi bitgg U : - / f claims 27 to 44

wher ei n s %%é—ér}fv 11&2%18&% U %ﬁq@gw NSEPIOR vity is a

conpetitive inhibitor O My2+. 48. The use of any one

of 2¢1 ai bse 2 & cherdparitiesldy rifectivd agonit bhah deaukiak aSodulates

GSK- 3b a]g,tivi té i s a protein kinase inhibitor. 49. The

use of BRYOFMCK-I ativity Jor epting avgellnler prodiférativaydinerder in a

that nodyatie % | Vi Lnhibits activating

tyrosi ne 6ﬁ%sgﬁor Iéﬁ%%ﬁﬁ%%&%éﬁ?%EhWSO. The use of any

one of clainms 27 to 44 wherein said agent that

nod¥l at Hse @BKe 3herapsuiivaltyy effsctivel athbintndf amtagem et modulates
4

compound, 51. se of any one of clainms 27 to 44

wher ej ng‘é/ﬁ%geggégﬁ-%ﬁq%&tw%da|csmb§1a@s1x.vmja achgmethgrapentic agent

LY21193f)k tRhtide 4 BMIRAL ks eof ror |ithium

chl ori de. 52.1?gl'he user%g(?l 8%9%&%"% F{: %%ub ec&? to 44

wherein the use induces p53- dependent apoptosis. 53.

Thed-useUsd odrny themepevticallyaeffectidd amowid ofher eigentt thet wsRlulates

i nhi bit 53- e

I nhiol glygogen GSK-3 activity in the manufacture of a medicament for treating
a cellular proliferative disorder in a subject currently undergoing

chemotherapy.

30.  Use of a therapeutically effective amount of an agent that modulates
glycogen GSK-3p activity in combination with a chemotherapeutic agent
in the manufacture of a medicament for treating a cellular proliferative

disorder in a subject.

31.  The use of any one of claims 27 to 30 wherein the cellular proliferative

disorder is cancer.

32. The use of claim 31 wherein the cancer is selected from colorectal cancer,
bladder cancer, colon cancer, prostate cancer, lung cancer, nasopharyngeal

carcinoma, cervical carcinoma, skin cancer and leukemia.

35



activated transcription. 54. A nethod of identifying a
conpound useful for treating a cellular proliferation

welk@ena®sy conprising: (a) contacting glycogenPGHsGHase00223
ki nase-3b with a test conpound; and (b) determ ning

whedzher Heduseiof ¥lafh 33 aitidredh MeQARErSY 8016RA1 Kinkagse- 3b
is nodul ated in the presence of said test conpound.

The t hod accordl ng to claimb54, wherein step (a)
con%‘rl seectspohany org of IDISQ&E?)%WW theisubjgttyis @ geman.
synt hase ki nase-3b with said test conpound. 56. A

congoun Vi n cIa .
54l'ggr cld%éiem g? Jéﬁﬂg%cnel&]}i]ﬁ @?b@%d:‘}@%ggﬁ{%ﬁ ANDﬁsgfigeath n
<110> Y cemwngntﬁ&ﬁﬁkrgmm'ﬁlcﬂiér -
OF TREATI NG PROLI FERATI VE DI SORDERS <130> 932317(1)09
<150> US_60/ 586, 296 <1S1> 2004-07-09 <160> 1 <170>

t53ént | ijsx?e‘?fsfifb agent shatmedulates Si5K-38 gictipity in Chmbinatice with a

art i fi C'cﬁl&mgl%g1%>al%<&2% %th&‘ﬁ%m& cefl dgac%ﬂlillﬂt ge i.l de <400>

1 gactccagtg gt

37.  Use of an agent that modulates GSK-3p activity in the manufacture of a
medicament for inducing cell death in a cell currently undergoing

chemotherapy.

38.  Use of an agent that modulates GSK-3B activity in combination with a
chemotherapeutic agent in the manufacture of a medicament for inducing

cell death in a cell.

39.  The use of any one of claims 27, 29, 35 and 37 wherein the chemotherapy
induces p53-dependent apoptosis.

40.  The use of any one of claims 27, 29, 35 and 37 wherein the chemotherapy

induces p53-dependent cell cycle arrest.

41.  The use of any one of claims 27, 29, 35 and 37 wherein the chemotherapy

involves administration of Adriamycin, 5-fluorouracil or etoposide:

42.  The use of any one of claims 28, 30, 36 and 38 wherein the

chemotherapeutic agent induces p53-dependent apoptosis.

43, The use of any one of claims 28, 30, 36 and 38 wherein the

chemotherapeutic agent induces p53-dependent cell cycle arrest.

44.  The use of claim any one of claims 28, 30, 36 and 38 wherein the

chemotherapeutic agent is Adriamycin, 5-fluorouracil or etoposide.

45.  The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3p activity causes inhibitory serine phosphorylation of GSK-3p.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3 activity is a competitive ATP inhibitor.

The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3p activity is a competitive inhibitor of Mg?*.

The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3f activity is a protein kinase inhibitor.

The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3P activity inhibits activating tyrosine phosphorylation of GSK-3p.

The use of any one of claims 27 to 44 wherein said agent that modulates

GSK-3B activity is a lithium-containing compound.

The use of any one of claims 27 to 44 wherein the agent that modulates
GSK-3B activity is LY2119301 or a functional analog thereof or lithium

chloride.

The use of any one of claims 27 to 44 wherein the use induces p53-

dependent apoptosis.

The use of any one of claims 27 to 44 wherein the use inhibits p53-

activated transcription.

A method of identifying a compound useful for treating a cellular

proliferation disorder, comprising:
(2) contacting glycogen synthase kinase-3B with a test compound; and

(b) determining whether activity of said glycogen synthase kinase-3p is

modulated in the presence of said test compound.

The method according to claim 54, wherein step (a) comprises contacting a

cell expressing said glycogen synthase kinase-3f with said test compound.

A compound identified by the method as defined in claim 54 or claim 55.
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