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Cross-reference to related application [0001].This application clains
benefit oWNp2andepssBority from U. S. provisional patent applsiGeeioioo+3o.

61/ 263,620, filed on 23 Novenber 2009 the contents of which are hereby

i ncorporated herein by reference. Field of the Invention [0002]. The

I nvention relates to nodulators of cell cycle progression and cell growth
and nmet hods of nodulating cell cycle progression, particularly cell cycle

progression fromO0l IﬁﬁD%L%ﬁS @p%éLq_ecmEo.ﬁ,RHERég%nart icularly in
ac

treating cancer. ground

Cross-reference to felated application

[0001]. This application claims benefit of, and priority from, U.S. provisional
patent application No. 61/263,620, filed on 23 Novemb_ef 2009 the contents of which -

~ are hereby incorporated herein by reference.
Field-of the Invention

[0002]. The invention relates to modulators of cell cycle progreséion and cell
growth and methods of modulating cell cycle progression, particularly cell cycle
progression from G1 to S phase, and the use of the same particularly in treating

cancer.

Background

'[0003]. The cell cycle, or cell-division cycle, fs the series of events that take
place in a cell leading to its division and replication. The cell cycl'e consists of four
distinct phases. Acti\}ation of each phase is depéndent on the proper progression and
completion of the previous one. Cells that have tempofari,ly or reversibly stopped
dividing are said to'have entered a state of q_uiescﬁenceﬁ Each phase of thé cell cycle
has a distinct set of specialized biochemical processeé that prepare the cell fdr

" i'njtiation of cell division. Cyclin-dependent kinases (CDK) are indispensable for cell
cycle progression. Antagonizing their activities is the CDK Inhibitors (CKI). To progress
throu‘gh G+ /S, cyclin D-CDK4/6 and cyclin E-CDK2 phosphorylates the tumour
suppressor Rb and promotes E2F1-mediated transcription of S phase genes (Sherr,
(2000) Cancer Res 60(14), 3689-3695). Cyclin E-CDK2 also targets the CKI, p27"®’
for degradation by phosphorylating Thr-187, facilitating recognition by the E3 Iigase
Skp2 (Sheaff, et al. (1997) Genes Dev 1 1(11), 1464- 1478) p27P1 degradatlon |s a
target of Ras-medlated mitogen signalling and Ras-lnduced transformation (Aktas et
al.(1997) Mol Cell Biol 17(7), 3850-3857) and is associated with tumour progression
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[ 0003] . The cell cycle, or cell-division cycle, is the series of events that
take place in a cell leading to its division and replication. The cel

cycl e consobs/mbseBour di stinct phases. Activation of eachsghes®oisas
dependent on the proper progression and conpletion of the previous one.
Cells that have tenporarily or reversibly stopped-dividing are said to have
entered a state of quiescence. Each phase of the cell cycle has a distinct
set of specialized biochenical processes that prepare the cell for
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contri byt ﬁw&a?l i€ 39RadEr 88T D I'I growth. Gliomas are known to have 1)
ampllﬁcetion/aberrant activation of receptor tyrosine kinases/Ras/MARK and _
PI3K/Akt/mTOR-cell growth pathways (Furnari et al., (2007) Genes Dev 21:2683-710 )
and 2) Enhanced glycolysis (also known as Warburg Effect) (Jelluma et al., (2006) Mol v
| Cancer Res 4:319-30). Both receptor tyrosme kinase actlvatlon and glucose, up- ‘

regulate mTOR actlwty

[0006]. @ Gliomas are tumors that arise from glial cells of the central nervous
system mostly in the brain or spine. High-grade gliomas are highly-vascular with a
tendency fo infiltrate large area. As a rule, high-grade gliomas almost always grow

back even after complete surgical excision. The prognosis for patients with high-grade
gliomas is generally poor, and is especially so for older patients. Generaly only ‘50% of
those diagnosed with malignent gliomas are alive 1 year after diagnosis, and 25%
after two years Those with anaplastic astrocytoma s'ufvive about three years.; -
Gl|oblastoma multiforme has a worse prognosis with Iess than 12 month survuval after -
diagnosis. Treatment for gliomas depends on the Iocatlon ‘the cell type and the grade '

of malignancy. Often, treatment is a combined approach, using surgical resection,
2‘ .



[ 0005] . G1l- phase regul ation includes two intertwi ned maj or thenmes: 1) cell
gromh and 2) cell cycle progression. Manmalian target of rapanycin (nmlfOR)
pat hway iwoaomasb®as control of cell growth. dionmas arepkmeeotmodaye 1)
anplification/aberrant activation of receptor tyrosine kinases/Ras/ MARK and
Pl 3K/ Akt / mTOR-cel | growt h pathways (Furnari etal., (2007) Cenes.Dev
21:2683-710) and 2) Enhanced gl ycolysis (al so known as Warburg Effect)
(Jelluma etal ., (2006) Mdl Cancer Res 4:319-30). Both receptor tyrosine
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structure simlar to other | famly proteins. It contains a tandem Dbl
honol 0og§)-(DH) and pl eckstrin honol ogy (PH) domain structure. Ect2 is
anplified in glioms (Roversi etal., (2006) Oncogene 25:1571-83) and Ect2
expr ess[098].ncr e adiie studieyshamthat INvteuminusddancatidn iastivatiga Eictzeas/agor r el at ed

W th pa%(%gen%% Y).ityo?khéyséw Ropécc%luht fo‘ ?Qeoéétea?&? laf giﬁ{? tl‘?BGfumgl%th %)rotein |n
tumours (Miki, et al. (1993) Nature 362(6419), 462-465). Also, not all RhoGEFs are -
-oncogenically activated by truncation. For instance, Vav1 is a RhoGEF over- '
expressed in several cancers as a full-length protein and there ére no reports of the
truncated oncogenic form (Katzav et al. (1 989) Embo J 8(8), 2283-2290). Ectopic
expression of full-length Vav1 activated onc'ogenic signalling pathways, inducing cyclin
D1 expression and cell cycle progression (Fernandez-Zapico et al. (2005) Cancer Cell
7(1), 39-49). ‘
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[ 0008] . Whi |l e studies show that N-term nus truncation activates Ect2 as an
oncogene in vitro, they do not account for the detection of only the

full -1 engwb2priateesed i n tumours (M ki, etal. (1993) Nat ureTB362(HA001)3
462-465). Also, not all RhoGEFs are oncogenically activated by truncation.
For instance, Vavl is a RnoGEF over-expressed in several cancers as a
full-length protein and there are no reports of the truncated oncogenic
form (Katzav et al. (1989) Enbo J 8(8), 2283-2290). Ectopic expression of
fuII-Ie Vavl n I gn h ne| lin
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- same particularly in treating or slowing glioma cells.

'[00011].' Accordingly the first aspect. of the invention is method of modulating cell
growth and cell cycle progression by controlling the concentration of epith,elialfcell
transforming sequence 2 (Ect2) in a cellular environment. ‘ »
[00012]." In one embodiment when the concentfation of Ect2 is increased in a
cellular environment this may induce cell growth and cell cycle progression from G to
S phase.
. [00013]. In one embodiment when the concentration of Ect2 is removed,
- degraded or neutralised in a cellular environment this may inhibit cell growth and cell
cycle progression from G; to S phase. | _ '
[00014]. The concentration of Ect2 may be removed degraded or neutralised by'an
~ siRNA comprising SEQ ID NO 1 or SEQ ID NO:; 2 or SEQ ID NO: 3. Alternatlvely, |t:
"may be removed, degraded or neutralised by an Ect2 specmc antlbody such as a'
neutralizing antibody which antibody comprises a sequence capable of _blndmg
selectively to a sequence set out in SEQ ID NO: 4 or SEQ ID NO: 5.

[00015]. Another aspect of the invention provides a method for treating a patient to at
least reduce a glioma growth, which comprises the step of contacting the glioma with

an antagonist to_epithelial cell transforming sequence 2 (Ect2).

[00016]. The antagonist mey comprise an siRNA co.mprising SEQ ID NO: 1 or

SEQ ID NO: 2. Alternatlvely, the antagonist may compnse an Ect2 specific- antlbodyz

which antibody comprises a sequence capable of b|nd|ng selectlvely to a sequence set: _

out in SEQID NO: 4 or SEQID NO: 5. Preferably the antibody engages the DH‘
v 4 _



[ 00011]. Accordingly the first aspect of the invention is nethod of

nodul ating cell growth and cell cycle progression by controlling the
concent r avoanmwfe2@pi t hel i al cell transform ng sequence PCTEGRE/o0b0u4R

cel lular environnment. [00012].In one enbodi nent when the concentration of
Ect2 is increased in a cellular environment this may induce cell growth and
cell cycle progression fromGl to S phase. [00013].1n one enbodi nent when
the concentration of Ect2 is renoved, degraded or neutralised in a cellular

envi ron g% ﬁ%‘* om Gl
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NO 3. Alter.nat it may be renoved, degraded or neutralised by an Ect?2

hvel _
speci fi CABMICEREYOch as a neutralizing antibody which antibody conprises

a seque[oxmmipablRn@thebla@.geagosmeeweﬁﬂbu provides efleenposhioh eshpligihEQ | D
NGO 4 or SEQ I D NO 015 Anot her aspect of the invention provides a

met hod ﬂmdu{at@ratqfn@elb'%kel @F@QT%S'QB farable refdgeatralling i Ba cgReratrationhpth
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epi t hel |a trans orntng sequen (Ect2). [00016]. The antagoni st. may

conpri s 8% RNAncovepenbodigeBE(Dd MoNd@atar ammprises an agonist to Ect2.
[00019]. -  In another embodiment the modulatof comprises an antagonist to Ect2.
Preferably the antagonist siRNA comprising SEQ ID NO: 1 or SEQ ID NO: 2 or
SEQID NO: 3 or an antibody‘to Ect2 which antibody comprises a sequence capable of
binding seiectively to a sequence set out in SEQID NO: 4 or SEQID NO: &.
Preferably the antibody engages the DH domain of Ect2 which. antibody comprises a
sequence capable of binding selectively to a sequénce- set out in SEQID NO: 5.
Preferably the antibody is a neutralizing or catalytic antibody.
[00020]. In one embodiment the antagonist is used in the preparation of a
medicameﬁt for treating a patient with cancer, preferably glioma.
[00021]. Aspects of the invention may be used together with chemotherapy.
Preferably the chemotherapy agent is selected from Temozolomide; cisplatin,
pl_atinum, carboplatin; gemcitabine, paclitaxel, docetaxel, etopoéide, vinorelbine,
topotecan, or irinotecan; tyrosine kinase inhibitofs, Axitinib, Bosutinib, Ce_diranib,»l
Dasatinib, Erlotinib, Gefitinib, Imatinib, Lapatinib, Lastaurtinib, Nilotinib, semaxanib,
suni'tinib, vandetanib, vatalanib, Wortmannin; _ap'optosié inducing enzymes, TNF:
polypeptides, TRAIL R1, TRAIL R2, Apoptosis inhibitor 2, FasL, Exisulind; molecules
which hamper cell growth such as 2-Deoxy-D-glucose, oligomycin, or Rapamycin or its
analogues. In one embodiment the chemotherapy agent is Tembzolomide. In one
embodiment the chemotherapy agent is 2-Deoxy-D-glucose. In one embodir'n_ent.the
chemotherapy agent is apoptosis inhibitor 2. In one embodiment the chemdtherapy'

agent is rapamycin or its analogues.



SEQ I D

NO 2. Alternatively, the antagoni st nmay conprise. an Ect2 specific.

anti body, which antibody conprises a sequence capabl e of bi nding
sel ecti velvp 20n/m2&equence set out in SEQ ID NO 4 or SE®CIGX0/080443

Preferably,

domai n of Ect2 which antibody conprises a sequence capabl e of binding

sel ectively to a sequence set out

I s a neut raI i zing or catalytic antibody. [00017]. Another aspect of the

i nvent i
progres
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t r ansf oskilled inetpecadefr@ém( BcteXjew of the ensuing descrlptlon, whrch proceeds W|th

reference to the following illustrative drawings.
Brief Description of the Drawmgs

Flgure 1: Ect2 knockdown |mpedes cell cycle progression. A. FACS histograms showing
the effect of Ect2 suppression on cell cycle entry in re-stimulated qwescent human glioma
cells. B. Histogram comparison of percentage of G1 cells. Asterix denotes persistence of

G1 cells in_Ect2 siRNA transfected cells. Error bars indicate standard deviations. Data

shown are representative of three independent experiments. C. Ect2 knockdown

induces G1/S cell cycle arrest. D. Ect2 and p21 expressmn follows opposite trends at
G1/S border.

Figure 2: Ect2 down-regulation up-regulates p27K_ip1: protein and impairs Rb HYper-

phosphorylation. Immunoblots showing changes in p27?" abundance and Rb
phosphorylation in serum-stimulated quiescent glioma cells. Lysates were collected at

the indicated time points and subjected to denaturing SDS-PAGE.

Figure 3: Ect2 over-expression suppresses p27"P1. A. Protein lysates were collected

. at the indicated time. points following transfection of pXJ41-Ect2 full length and

analyzed using Western blotting, and immunoblotted for p27¥! phospho-Rb, p21°F!
and Ect2. Actin was used as a loading control B. U1§18 glioma cells were starved for
24h before transfection with pXJ41-Ect2 full length and collected 48 h later for protein

analysis.

Figure. 4: Ect2 over-expression induces serum-independent DNA synthesis. A, B.
FACS histograms showing' the effects on Ect2 over-expression on cell cycle

progression and DNA synthesis. U118MG cells were transfected with either empty

- plasmid or full-length Ect2 under serum-starved or serum-supplemented conditione.

Standard deviations were calculated based on 3 independent experiments. C. FACS

hlstograms showing Ect2 mduces serum-independent G1/S progressnon

Figure 5: Ect2 over-expression promotes p27"P degradatlon A Hlstogram showmg;'

the effect of Ect2 over-expression on p27XP1 transcnpt;abundance. Standard vdewat_lons'
_ . : _ R
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[ 00018] .1 n one enbodi ment the nodul ator conprises an agoni st to Ect?2.

[ 00019] .1 n anot her enbodi nent the nodul ator conprises an antagonist to

Ect 2. Pr eWerahlos23s8e ant agoni st si RNA conpri si ng SEQ | DeN®sG2o0r0&EES) | D NO.
2 or SEQID NGO 3 or an antibody to Ect2 which antibody conprises a
sequence capabl e of binding selectively to a sequence set- out in SEQ I D NO
4 or SEQID NO 5. Preferably the anti body engages the DH domain of Ect2
whi ch anti body conprises a sequence capabl e of binding selectively to a

sequence t | L. D¢ Preferably th I 1S «a rglizing
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suni tini'b, "vandetani b, vatal ani'b,” Wortnmanri n;* apopt’osi's 1 nducing enzymnes,
TNF pol theegfféat et EctPRAE-eRiresFiBAl dndRotedsomiedshisition wngp275P! @egradation.
Exi sul i nd; nol ecul es whi ch hanper cell growth such as 2-Deoxy-D- gl ucose,

olhi gorrKEiggre 6t EBpadtivaics Rtlioﬁ\ tCSSlﬂﬂﬂéd SOPERP! | l?bmd mastb@dﬁwmgththé faetri]vation
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at the indicated time points. Rhotekin-binding assay was performed to pull down .

activated RhoA upon Ect2 over-expression. WCE: whole cell extract.

Figure 7: Ect2 DH domain alone is sufficient to :sprress 027" |mmunoblots
showing the effect of over-expression of pXJ41-Ect2, AN-Ect2-DH/PH/C, AN-Ect2-
DH/PH and AN-Ect2-DH on p27"*! abundance andv Rb hyper-phosphorylation. Ect2
was detected with either anti-Ect2 antibody or anti-HA 'antibody. Actin was used as a

loading control.

Figure 8: Ect2 is found in both cytoplasmic and chromatin-bound fractions during
interphase. Immunoblots showing the distribution of Ect2 in cellular compartments
using low and high salt buffers. MEK was used as a cytoplasmic marker and Histone

H3 as a chromatin fraction marker.

Figure 9: Ect2 is regulated by nutrients in an mTOR-dependent manner. A. Ect2
protein levels and mTOR actiVify in glucose starved glioma cells are dose-dependently
“up-regulated by glucose (left panel). The trends are not observed with the addition of B
‘spéciﬁc mTOR inhibitor, Rapamycin (right panel). B. Ect2 protein levels and mTOR

activity in L-qutémine starved glioma cells are time-dependently up-fegulated.by L-
glutamine (left panel). The trends are not observed with the addition of speciﬁc :mTOR
inhibitor, Rapamycin (right panel). C. U118 glioma cells were serum-starved for 72hr :
“then repleted with 10ng/ml of EpitheliaI/Fibroblast/lnsujl'iri—like growth féctors A
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[ 00022]. Ot her aspects and advantages of the invention will becone apparent
to those skilled in the art froma review of the ensuing description, which
proceeds Wh2hivwstwsence to the following illustrative dPENSGIEL0/0BY42T
Description of the Drawings Figure 1: Ect2 knockdown inpedes cell cyde
progression. A FACS histograns showi ng the effect of Ect2 suppression on
cell cycle entry in re-stinulated qui escent human glionma cells. B.

Hi st ogram conpari son of percentage of Gl cells. Asterix denotes persistence
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devi-ati ons. are representative ree 1 ndependen Iexpe I ment s.
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expressipn follows opposite trends at GL/S border. Figure 2: Ect2

down- reaﬁ?%ﬁhomaﬂfﬂl'r egul ates p27K1P1 protein and inpairs Rb
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SDS- PAGE. Figure 3: Ect2 over-expression suppresses p27KiP1. A Protein

| ysat esnyglees isostained diueawith Wapi.ndi cat ed time points following transfection
of pXJ41l-Ect2 full length and anal yzed using Western blotting, and
i mmunobFEigured1t:oFciz2bikdeto PNAs phd-repulates] dhespme dicagnesisadh.i Immerohigled as

a | oadij ont ¢ al s ' : : e r b -

t r ansf Lgﬁ?ﬁ'ﬁavﬁé hdg%) ﬁ%ﬁﬁétg %afnc&@ r?zﬁ \#agn%&%:a% ?@g?%g %ﬁﬁtﬂel gté’éﬁ?rg}c

prot ei nfrﬁa&@ry(szs) .angm't:usrggﬁn-_bﬁgm fracton Q?Q)rileseitﬂm sia:cn:czbd:tgm)ma bgnat faolldeirgndent
DNA synt hesis. A, hi st ogr ans e effects, on Eci .

over S oxpPREL niclinn. BelQuanyiaty e sEaRIRe FR A T pIORRENEITAN FGLTalE el | s
vere trangbHesf 8fl pré-Fibosdrh&@ RNANPANScRpBEATFSlIoWind WIRNASAGdedERAGCKABARAT of
serum starved or serum suppl enented conditions. Standard devi ations were

cal cul aFeR- isesum Yarvation @agandOt inbiition withtRapamygneerg| ured@ufentedldwi ng
Ect 2 i ngge r i.pd e / DQL esision ' € (15ha EC1s2 '
over - exﬁ'ﬂésiﬁ%ﬁ B’rz%dr%t g‘s?&ggf%%lgl oﬁe'grgg%éat lﬁgdn K Fkl-ﬁgt% ogrgg?n Z#bvmconngtrotl’he
ef f ect BbapamyinpyrBS dxqiR siRNANrespect®elP1 transcri pt abundance. Standard
devi ati ons ‘ ’

Figure 12: Ect2 regulates glioma cell growth. A. Ect2 knockdown by siRNA dose-

“dependently inhibits tumour cell growth rate. B. Ect2 knockdown by siRNA dose-
dependently inhibits colony formation capacity of tumour cells. C. Ect2 knockdown by

~ siRNA markedly reduces tumour cell size.

Figure 13: Ect2 is essential for glioma cell migration. A. colony migration of tumour .
cells by a control vector verses siRNA Ect2 knockdown shows that siRNA Ect2

knockdown inhibits colony migration of tumour ce‘IIs.' I

Figure 14: Ect2 knockdown enhances TMZ chemosensitivity in glioma cells.
Figure 15: Ect2 knockdown induces autophagy in glioma cells.

Figure 16: Ect2 Knockdown inhibits DNA synthesis.

Figure 17: Ect2 expression either Ect2C (top row) or Ect2F (bottom row) efficiently
suppresses p21 levels. A. is Ect2, B. is p21, C. is DAPI, D. is phase contrast, and E. is

a merge of the expfession profiles.



WO 2011/ 062563PCT/ SG2010/ 000443 were cal cul ated based on 5 sets of

| ndependent experinents (*: p<0.01, **: p<0.5) B. H stogram displ ayi ng

rel ati ve woebfiasase activities normalized agai nst backgrowsd2iommnaspt y
reporter plasm d. Standard deviations were cal cul ated from 3 i ndependent
experinments (p<0.05). C. Cells were incubated with Actinonycin Dto halt
transcription. p27Ki P1 nRNA abundance was expressed as a nonli near
regression curve where the half-life (D) was derived from (n=3, p<0.05). E

i b ¢ Eaig B E8T RoyBoR bl i TBR SR YR L PR MR E R o
suppr es1PEMK(AL Akl mmmoblmmst\mum ald),tameé mTORVahibition @fth Rapdmigin B aM) Cel | s

wer e tr:ﬁg)if ected with pXJ41 plasm d expressing full length Ect2. C3 was
added at™"10 pig/m_ 24 h later and cells were collected for protein analysis

"o S E AT B EAbR oy ALY B8 IAlf, BRRR R cPALL R TR 1R P!
::I gur ebl‘gluorﬁet %l%mhnglyaolﬁlsrm bmdatusié |p¢1beplhorlytat|eupPhﬁg(?ﬁaglthz-Deoxy-

n t t effect of er essi on o
AN By 9 SGPBR S CAANE G gomp N sEE BRIV A BB T s & hor meabiiaa els ltha ro
hyper - p@?&%@b%b ridai% so@ée”-o’ﬂ@?rudﬁie%?% Wl&é‘fb@kiflfleéc@'OTCAl):—@;péealeILﬂQldyI or

anti-HA 'anti bO Actin was used as a | oad I ng cont rol ure

found i @natgyﬂewtww maasgrechbly wastarathlet analysis of &Mﬁlﬁmolmqm@tlpht@ﬁ‘%ase
| mmunob %@ |QQnI§ ﬁoq W |§ﬂgr PGI eFS%tf h('(:)%)tg(?rwa't'éda%welph %ﬁﬂ usi ng

| ow and ers. ised asm c nmark 1 st one
H3 as aIcMerormtTORf r activitpn arad keedudéidguEé:TQE Expr2ssionr egbbetasd byidating i ent s

11 t t2 t I d mlfOR t t
ol uoose PEESHITENaGT i e ¢ s Ze TR BY EoTaBPeat g by of ucose
| eft panel)..The t d wi,th the addjt f
a0 3 BB S Ao ol A
acti vi t ynHitsitibn 9induasd nBySEefzvqamoakd&m 6F T%I?ccﬁ?ﬁst BAB- REPEPRIKIAKYMTOR
up-regul ated by IS_%I utamne (left panel) e trends are not observed with

t he addinhikiteret dpecikstd mtmckdﬂwrbmagnlfmrpihfnycwha@ceght gpsabysis. @ndy118
glioma %M/g %GAEYast Ye% U¥ed %rB{}vtﬁ .ﬁ&?'év\%étzv\kﬁ&khmﬂ/fﬁﬂtheif

Epi t heli al |nI| e gr
2011/ 0626b3meEH S@Zlﬁhlﬂéd)OMdﬂtlc(rECﬁle@ IhiSF)glycol;tﬂ% Bed aRTHGR ISKEAENTIOR ECT2

expr essi, ncr cant | r.responding increase in
TR actTpigSBaEEAL BROP oo 51 aes bk MRl o S8R RS oidet 67
ECT2 knockdown on ribosome biogenesis. U118 glloma cells showed an increase in
pre-rRNA level (important pre-cursor for ribosome-bidgenesis) after glucose repletion

whereas this increase is suppressed in cells with ECT2 knockdown.
Figure 21: Rapamycin increases nucleolar sequestration of Ect2.
Detailed Disclosure of the Invention

[00023]. The invention relates to a modulator of cell cycle progression. Th:e
modulator being capable of controlling the concentration of epithelial cell transforming
sequence 2 ('Ec.tZ) in a cellular environment. The cellular environment may be an in
vitro or 'an in vivo cellular environment. Preferably the in vivo.environment is at a tumor

or cancer site such as a solid tumor, a glioma or in body fluids.

[00024]. The modulator may comprise either an agonist or an antagonlst An
agonlst increases the concentration of Ect2 thereby inducing ceII cycle progresswn
9



Figure 10: Ect2 is enriched in the nucleolus follow ng serum starvation.
The nucleolus is narked by B23 protein (green). Ect2 protein is detected
with red wbuorewessace. The nucl eus is stained blue w thpgagic2ofoiogems 11:
Ect2 binds to DNA and regul ates ribosome biogenesis. A Immnobl ot show ng
the distribution of Ect2 in whole cell extract (WCE), soluble cytoplasmc
fraction (S2) and chromatin-bound fraction (P3) in serum starved gliona
cells followng serumrepletion. B. Quantitative real-tinme PCR show ng

For ot T0TL SRR snfesn A okt PRibeoerBhfied, SREATE: Bhdiansatife ' "
i nhi bi t conceitidtioRap Eeiinerevby mhitsitny eell eypi paigessidrefromsey to Piphasee shows
| evel s of mature ribosonme RNAs (lane 1-4, control, Rapanycin, -FBS, Ect?2

Si RNA, [msgtt | Velnyibitidr @MEazl&pr@ai& InegAoat esllgidaasoCinhibitwnaftdances  Ect 2
knockdown si RNA dose" dependently inhibits tunour cell growh rate. B.
Ect 2 knaekaffwi byawwilm& aegehiiem: Gy termiphase; %Hmarﬁ§s'f>erquﬁansﬁr eelpacity

of tUMDKpo&she %lo% g& eﬁﬁ'cé?ycél' We'ﬂﬁﬁlh}%lﬁ@ég?\?&%sg%?%nc@fa”

Si ze. Flgurel 'S es ential tor oma cel ration. A colon

m gr at i oellssfsensitising aapices cells toaclwnotherapmmmreatmeewtb|tmzmnﬂd«;rmﬂ<dom
shows t knogk i.nhi ur, .cells.
Figure. ToNTRRdY By S HasbRC oiAeRl SOL o 1 bondtERe wif <

Fi gur e themofberapdutioagentsn i nduces autophagy in glioma cells. Figure 16
Ect 2 Knockdown i nhibits DNA synthesis. Figure 17: Ect2 expression either

Ect 2C (jp@pnikpw) or Ect2F (bottomrow) efficiently suppresses p2l levels. A
is Ect2, B. 1s p21, C is DAPI, D. is phase contrast, and E. is a nerge of

the exp[eOoR6pn PrAhHi ddshist ﬁieﬂubémbﬁse EGUA-16gn) Birhan Byt2REheICRt® arhvway
through EGFR inhibition with Erlotinib (A), Akt inhibition with

1
APl 2 ( 16%RIepSionMeciaT@Rd Hansfeetedrinvine weﬁtaﬁamlrﬁnmsot Higrefypincreasing the

amount of Ect2 protein in the cellular environment and inducing cell cycle progression.
An agonist may also comprise a truncated Ect2 mutént containing the DH-domain ¢f
SEQ ID No. 4 cloned into the expression vector and transfected in .the cellular

“environment.

[00027]. An agonist may be identified by screening a compound comprising the
steps of: contacting a cell-with the sample compound; and detécting whether the
sample compound enhances cell cycle progression from G1 to S phase in accordance

with the assays listed below.

.[00028]. An agonist of the invention may be useful in producing cell lines. Such
cell lines may be useful research tools to study cancer progression particula‘rly in'om'ai

progression.

Antagonist

[00029]. The antagonist capable of inhibiting, removing, degrading or neu_tralising
the concentration of Ect2 may be an siRNA. Sequences of Ect2 siRNA, which were
used to knockdown Ect2 RNA and Ect2 protein to achieve relevant biological and

therapeutic effect, are listed as follows: ‘
SEQ ID NO: 1 sequence:

10



Figure 19: ECT2 regul ation by glucose and Warburg effect were evaluated in
U118 glionma cells with glycolysis or oxidative phosphorylation inhibition
usi ng 2- Geoxyglosemse (2DG and ol i gonmyci n respecti vel y. pEirisicpom/obddss was
used to perneabilise cells to provide exogenous source of pyruvate for the
Tricarboxylic acid (TCA) cycle. Cellular energy |level was neasured by
western bl ot anal ysis of AMPK phosphorylation. Cells with glycolysis

i nhi bition showed hi gher |evel of phosphorylated AMPK, significantly | ower

MIOR actd VL Ye si,on whereas oxidative phosphoryl ation
i nhi-bti r?na%"'ds 'ﬁ@euﬁéﬁ%ﬁéﬁ%@% or ECT2 expression. Figure 20:
Conposi ti ans of Ec i nhd hj t herapeutic agents. A Gowth

i nhi bi t 'ﬁ%?&ﬁcgaé’%&)b@g#‘gbw&@k@@m ycol ysi s and RTK/ Pl 3K/ Akt / mTOR

i nhi bitaqr '?HF%% 2 knockdown significantly enhances glycolysis and

RTI QPI 3 ! P¢HHSCPor -i nduced growth inhibition. C Ect2 knockdown

further _enhance i johibition. jnduced by glycolysis and
RTK/ Pl 3@/9)51&?/%11@%&%‘%&&5@8&86@&@% me- PCR quantification of 45S
pre-rRNA to assess the effect of ECT2 kn’gclgdown on ribosone bi ogenesis.

U118 gl Astesense] 3-AGHRMEBRCOIMGEEYAGHLEre- r RNA | evel (i nport ant

pre-cursor_for ribosone biogenesis) after glucose repletion whereas this

i ncr easSEQ IR NG538eqUench: cel |'s with ECT2 knockdown. Figure 21: Rapanycin
i ncreases nucl eol ar sequestration of Ect2. Detailed D sclosure of the

| nvent i &Npe0023] CHUGHEAAGHRGGBAANGATSTa nodul ator of cell cycle
progressi on. The nodul ator being capable of controlling the concentration
of epit Aatisense:el CAUUGRESGHUYCESAAREETAT (Ect 2) in a cellul ar :
environnent. The cellul ar environnent may be an in vitro or an in vivo

cel | ul af0M}30]r onnBther siRASetsiepcehwere puichesed fromofmbian iinc. Ghese siRiNA  or

cancer SbLErdieRSuftgh IELY wAILLRT MiockRok e ELtd fibtefh §0RFH - The
nodul at OF "y conpri S€ ei ther an agoni ST or an antagoni st.” An agoni st
i ncr eas esquerceciafuramationtwasnetf relezs2d thyethepanufadweern d heeddquemcéemay be
prOgreS%hPc%aged from Ambion Inc. under catalogue numbers # 16704, ID# 26257 and #
16704, |D# 26264. SiIRNA may be delivered to ce]l USing methods known in the art
such as liposome delivery or vector delivery or any other method that would be

considered suitable by a person skilled in the art to deliver interféring RNA molecules.

- [00031]. Consistent with the invention there are provided effective antagonists of
cell cycle progression'from G1 to S phase comprising (a) antibodies capable of
hybridising to the full length protein.sequence of Ect2 and (b) antibodies that engage-
~the DH domain of Ect2. Exemolary antibodie's: include ponblonaI, monoclonal, ‘
humanized, bispecific, »cataly’:(ic and heteroconjugate antibodies. The_antibod_ie’s of the

invention are manufactured using teohniques known in the art.
[00032]. An exemplary full length sequence of Ect2 protein is SEQ ID NO. 4.

MAENSVLTSTTG.RTSLADS SIFDSKVTEISKENLLIGSTSYVEEEMPQIETRVILVQEAGKQE
ELIKALKDI KVG.FVKME SVEE FEGLDSPEFENVFVVT DFQDSVFNDLYKADCRVI GP PVVLNC‘
. SQKGEPLPFSCRPLYCTSMMNLVLCFTGFRKKEELVRLVTLVHHMGGVIRKDFNSKVTHLVAN
CTQGEKFRVAVSLGTPIMKPEWIYKAWERRNEQDEFYAAVDDFRNE FKVPPFQDCII LSFLGFSD
EEKT'NMEEMTEMQGGKYLPLGDERCTHLVVEENIVKDLPF_EPSKKLYVVKQEWFWGS TQMDAR

11



WO 2011/ 062563PCT/ SG2010/ 000443 from GL to S phase. An antagoni st inhibits,
renoves, degrades or neutralises the concentration of Ect2 there by

i nhi bi ti ngoeelleesssl e progression from Gl to S phase. [ @89&Ghotonbadstion of
Ect2 expression in cancer cells |leads to: inhibition of cancer cell growh;
cancer cell cycle arrest from Gl to S phase; Suppression of cancer cell

ri bosome bi ogenesi s hanpering cancer cell growth: reducing invasiveness of

cancer cells; sensitising cancer cells to chenot herapeut ic treatment with

t enozol he

gr out h A6 300 R B8 SR RN AR RIATRBRSKRRRO o FPPERLE SR,

agoni st Smsy GEODPIEBEPES $ INYGDERKAITHENKS TEYIPSKQISAREQVAREDY @RE SRXN ElS%Si on

s sl kR S At T R

pr ogr es $iLeN SKANVRYOPP mmmatm mm«dmmmmm@m%&ck@snm]am RPVQ
cont ai n:%% t he DH donmi n of SE (% cl oned i nt he exgressi on vector

and tra éXﬁéBLNHLF%%T%%EWRP%§ LQﬁﬁﬁ@%%ﬁ%&%?HIF@@@B?TEﬁﬁKgb RVSTEVRSE be

i denti f Ip@@h@késﬁﬁéﬁ@?wgy@smummmwwm@mﬁhﬁﬁsz@fFRgmmppﬂg a
cell- with the sanple conpound; and detecting whether the sanple conpound

enhance@sééﬁﬂHéVBL%QbIﬁT@Qk%%%EWPQWWP@INMP@E@%W@WEQME?:BEH%%WWMIF] t he
assays 'c'R%ﬁﬁT?Sﬂ(RB‘AENLIYTADPESFEVNTKDMDSTLSRASRAIKKTSKKVTRAFSF_SKTPKRA

LRRALMTSHGSVEGRSPSSNDKHVMSRLSSTSSLAGIPSPSLVSLPSFFERRSHTLSRSTTHL

I
The DH domain of Ect2 is: SEQ ID NO. 5.

RWQVAKELYQTESNYVNILATIIQLFQVPLEEEGQRGGPILAPEEIKTIFGSIPDIFDVHTKIKDDLEDLIVNWDE |
SKSIGDIFLKYSKDLV.KTYPPFVNFFEMSKETIIKCEKQKPRFHAFLKINQAKPECGRQSLVELLIRPVQRLPSVA
LLLNDLKKHTADENPDKSTLEKAIGSLKEVMTHIN ‘ ) '

[00033]. An antagonist to cell growth and cell cycle progression from Gqto S phase'
may be identified by screening a sample compound comprising the steps of:
contacting a cell culture with a sample compound; detecting the concentration of
epithelial cell transforming sequence 2 (Ect2) in the cell; and detecting the
concentration of Ect2 in a second cell culture not contacted with the sample
compound, whereby a decrease in the Ect2 cdncéntration within the cell culture
contacted with the sample compound in relation to the second cell culture indicates the

sample compound is an antagonist:

[00034]. Preferably the first and second cell cultures are human gliom'a ¢ell$’.ﬁ
Preferably, the antagonist inhibits cell growth and cell cycle progression from Gy toS
phase measured in accordance with the detection assays for measuring growth and

progression of cell cycle as mentioned in the description below.

Method for treating a patient with cancér

'[00035]. On the basis of the above, the present invention provides a method for
treatin'g‘a patient with cancer, which comprises the step of: contacting the cells within
12 ' | |



[ 00028] . An agoni st of the invention may be useful in producing cell |ines.
Such cell lines may be useful research tools to study cancer progression
parti cul avbyoplicessa progressi on. Antagoni st [00029]. The pamtsagonjosds4gapabl e
of inhibiting, renoving, degrading or neutralising the concentration of
Ect 2 may be an si RNA. Sequences of Ect2 si RNA, which were used to knockdown
Ect2 RNA and Ect2 protein to achieve rel evant biological and t herapeutic
effect, are listed as follows: SEQ ID NO 1 sequence:

2011/ 06%?{932138:[%(?‘%2931 Je?%f#’gnsa%@&né %%%%% degrading or

neutralising the concentration of Ect2 within the cellular environment of the cancer.
Desirably, the antagonist is provided in a therapeutlc effective amount. In one
embodiment the antagonist forms a compound W|th a chemotherapeutic agent as

discussed below.

[00036]. An alternative form of the present invention residee, in the use of the
antagonist in the manufacture of a medicament for treating a patient with cancer

preferably a medicament used in treatment to affect cells over expressing Ect2.

'[00037]. “Treatment” and “treat” and synonyms thereof refer to both therapeutic
treatment and prophylactic or preventative measures, wherein the object is to prevent
or slow down (lessen) a cancer condition. Those in need of such treatment include

those already diagnosed with cancer.

[00038]. As used herein a “therapeutically effective amount” of a corhpound will be an
amount of active antagonist that is capable of preventing' or at least slowi.n‘g down
(lessening) a cancer condition, in particular increesing the average 1-1.5 year survival
rate of glioma cancer patents. Dosages and 'administ.ration of an antagonist of the
invention in a pharmaceutical composition may be determined by one of ordinary skill
in the art of clinical pharmacology or pharmacoki'netics. An effective amount of the
antagonist to be employed therapeutically will depend, for example, upon the
- therapeutic objectives, the route of administration, and the condition of the mammal _
Accordingly, it will be necessary for the theraplst to tuter the dosage and modlfy the:
route of administration as required to obtain the optlmal therapeutic effect. A typical’
daily dosage might range from about 10 ng/kg to up to 100 mg/kg of the mammal's
body weight or more per day, preferably about 1 pg/kg/day to 10 mg/kg/day. -

Compositions of the Invention

[00039]. antagonists produced according to- the invention can be admi_nistered for the

treatment of cancer in the form of pharmaceutical compositions.

13



Anti -sense: 5' - CAUUCCGCCUUUCCCAAGC-3" SEQ I D NO 2 sequence: Sense:

5' - GGACUAGCUUGGCAGACUCU- 3" Anti -sense: 5' - AGAGUCUGCCAAGCUAGUCC-3' SEQ I D
NO 3 segwencayeiyse: CCUUGCGAAAGGCGGAAUGITAT Ant i SensePCT/SG2010/000443
CAUUCCGCCUUUCCCAAGCITAT [ 00030} . Ot her si RNA Sequences were purchased from
Ambi on I nc. These si RNA sequence were directed to Ect2 and were able to
knockdown the Ect2 protein but the sequence information was not released by
t he manuf acturer. The sequences nmay be purchased from Anbi on I nc. under

cat al og s # 16704, | D#. 26257 and # 16704, .1 D# 26264. Si RNA pay be
del i ver!@%ﬁﬁ‘i‘&ugﬁﬁg Pretan g dvieRBom Aiba h'@?ao{?? §%cﬁ°’é‘§°f’i’"8’6§ofﬂ§hﬁ£@/very
or vect pha@fade(licdl ebmpbYitiohs edonfisief 4 NRérapeuiichiiyeefenivedamedns wf tabl e by
a person skilled in the art to deliver intertering RNA nol ecules. |

antagonist that binds to Ect2 with high affinity. As used herein a compound will be

therapeutically effective if it is able to affect cancer growth either in vitro or in vivo.

[00041]. Pharma(:eutical forms of the invention Suitable for injectable use include
sterile aqueous solutions (where water soluble) or dispersions and sterile powders for
the extemporaneous preparation of sterile injectable solutions and or one or more
carrier. Altefnatively, injectable solutions may be delivered encapsulated in Iiposomes.
to assist their transport across cell membrane. Alternatively or in addition such
preparations may contain constituents of self-assembling pore structures to facilitate
transport across the cellular membrane. It ‘must be stable under the conditions of
manufacture and storage and must be - preserved against the
contaminating/destructi\)e action of microorganisms such as, for example, bacteria and

fungi.

[00042]. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol and liquid polyethyléne
glycol, and the like), suitable mixtures thereof, and vegetable oils. The prbber fluidity
can be maintained, for example, by the use of a coating such as, for example, lecithin,
by the maintenahce of the required particle size in the case of dispersion and by the
- use of surfactants. Preventing the action of microorganisms in the compositions of the'
invention is achieved by adding antibacterial and/or antifuhgal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many Cases,'it_
will be preferable to include isotonic agents, for exérhple, sugars or sodium tho'ridé.g
Prolonged absorption of the injectable compositions ¢an» be brought .about byﬁ the use
in the compositions of égents delaying absdrption, for example, aI‘uminum‘

monostearate and gelatin.

[00043]‘. Sterile injectable solutions are prepared by incorporating the active
antagonist in the required amount in the appropriate solvent with several of the other

ingredients enumerated above, as required, followed by filtered sterilization. Generally,
14 ' '



[ 00031] . Consistent with the invention there are provided effective

ant agoni sts of cell cycle progression fromGlL to S phase conprising (a)

ant i bodi esoeapalsbwsof hybridising to the full |ength preteisceeguense of
Ect2 and (b) antibodies that engage the DH domain of Ect2. Exenplary

anti bodi es include polyclonal, nmonoclonal, humanized, bispecific, catalytic
and het eroconj ugate anti bodi es. The anti bodies of the invention are
manuf act ured using techni ques known in the art. [00032].An exenplary ful

| h : f Ect?2 ein is . SEQIDNO 4, ..
ARV TEPERIE, ds sl SHeReRiaadhe Vobtls Atsriizes peiisdagegiont into a
ELI KAL KBIekMGRaKiMeSWRIINECHMSmS FENVE81E RSIsMbhNDn ¥HitRCRWHAREVdgNEed other
SQKCGEPLPFSCRPLYCTSMWNLVLCFTG-FRKKEELVRLVTL VHHMGSGVI %DFNS{WTHI@\QAN A
CTQGEKFIRGF&AiL s PraRPIASS KINRRIARHRPAXGDIE RSP PRIgSIeriespowders for the
EEKTNNE%%WX#E% SaMYES A RRE DPES M VISRNAGS

FatioCare
2011/ 06 PCI/ SG2010/ 000443~ AGETMYL YEKANTPELKKSVSMLSLNT  PNSNRKRRRLKET
LAQL SREVaEWS [Eryirg RREARPSXEHIrgingl Gslylell sSNTveEBs of the active ingredient plus any

| FovpERReost SRl A SV I el slonteereehy
FLKYSKDLVKTYPPFVNFFEMSKETI | KCEKQKPRFHAFLKI NQAKPECGRQSLVELL | RPVQ
RL PSVAL [Q0084KKA haDEREDESMeEKr€shieits)/ M HilalNie UuRKMRETRENQOON tératéd\/idihin  the

PANLLSSHRSLV ET.l SLGEHP LFLF | ARKRHKVI GTERSPH RPP

naL KT PR HIR/iTHRESE B RAERY et BAlIo | ap o1, PUBIORRIGs: 8 vANT
| CKADAEBRKarh MEARRE-2ENSH Idilyéist 1dr FirthSi e Hibleokdrr e RAr frhlsy BENclosed in hard or

L RRALMT SHGSVEGRSPSSNDKHVVSRLS STSSLAG  PSPSLVSLPS, FFERRSHTLSRSTTHL The DH
domai n 89T Exhell pelatisEeansylaucor 6t NFAMIPRKEPTOTESSAeyidto Lablats. ef it may be
FQVPLEERERGRR Y2y Tk 538 of A0 TPk AL SR NIB SR e

FLKYSKDLVKTYPPFVNFFEMSKET KCEKQKPRFHAFLKI NQAKPE LVELL T RPVQRL PSVA
L L L NDL Ke¢fiveDENPDKSTY BKAY IBSLiRewphratedl with excipients and used in the form of

ingestible tablets, buccal tablets, troches, capsules; elixirs, suspensions, syrups,

wafers, and the like. Such compositions and preparations should contain at least 1%
by weight of aétive compound. The percentage of the cdmpositions and preparations
may, of course, be varied and may conveniently be between about 5 to about 80% of
the weight of the unit. The amount of active peptide'in ‘such therapeutically useful
compositions in such that a suitable dosage will be obtained. Preferred compositions
or preparations according to the present invention are prepared so that a dosage unit

form contains between about 0.1 Mg and 20 g of active compound.

[00045]. The tablets, troches, pills, capsules and the like may also contai_n: binding
agents, such as, 'for example, gum, acacia, corn:starch or gelatin. They frhay also
contain an excipient, such as, for example, dica]cidm phosphate: Théy r'riay .aIsbi
contain a disintegrating agént such as, for exarhple-, corn starch, pofato staréh, alginic"
acid and the like. They may also contain a lubricant such és, for example, magnesium
stearate. They 'may also contain a sweetening agent such a sucrose, lactose or
saccharin.. They may also contain a flavouring agent such as, for example,

peppermint, oil of wintergreen, or cherry flavouring.
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[ 00033]. An antagonist to cell growmh and cell cycle progression fromGlL to
S phase may be identified by screening a sanple conpound conprising the

st eps of :woanitiastisdg a cell culture with a sanpl e conpowrodscdetomodssng t he
concentration of epithelial cell transform ng sequence 2 (Ect2) in the
cell; and detecting the concentration of Ect2 in a second cell culture not
contacted with the sanple conpound, whereby a decrease in the Ect2
concentration within the cell culture contacted with the sanple conmpound in

relatio nd cell culture indicate o .1s.an
it agon LdFae1oRyRRy WS dbBabe SN i 4" A FahsHHe s omRl Bt I cAOrE 8
human glmawm@ls@etﬂéabd?xeeti/pé abliguid theiernt agoni st i nhibits ceI I growt h and
cell cycle progression fromG to S phase neasured in accordance W|th t he

det ect i f d | |
ront s on PRI VR elfepiraiangir ey bRustsant 6 ORI A o Sfiervish mast,
cancer ROBRYdical Prrh [ thaHo8agé uhleFaPmMstancel tabéts s Bk, bm«f@@wémnmy% des a

met hod for treatlngi a patient wth cancer, i'ch conprises the step of:
cont act cAgtedrwthcghe @c\/\ﬁwﬁrrprlbpth vbsmlpmro@wewcw&i@QUﬁ@/thmwnér ound

a cance b N

neut r al %swﬁéat%gaggﬁ%gnt bgt |g(%T E@%E?E?ﬁﬁ Ht)r%Pglfpa[]e ceﬁ]glir %gé]@gr b%me t of

t he caneed ﬂaDesriingaﬁhqh as,fer exaraplenclerry sr prangedavoun Qf ¢cduesa eyt material
effective I.n one enbodi ment f?he a t on| st,forms ?rrpound r\\'\Ath a

chenot h&P& 'Gt PEepﬁ'é’ﬂt Ay - desagss Lot be” pharmaceuficaly Tpure a

,substantlally non-toxic in the amounts employed. In addition, the active compound(s)

may be incorporated into sustained-release preparations and formulations.

[00048]. Pharmaceutically acceptable carriers an.d/or diluents may also include any
and all solvents, dispersion media, coatings, antibacterials and/or antifungals, isotonic
and absorption delaying agents and the like. The use of such media and agents for
pharmaceutical active substances is well known in: the art. Except insofar as any
-conventional media or agent is incompatible with the active ingredient, use thefeof in

- the therapeutic compositions is contemplated.

[00049]. Supplementary active ingredients can also be incorporated into the
compositions.  Preferably those supplementary active ingredients are anticancer
agents such as chemotherapy agents like, for example; Temozolomide; cisplatin,
platinum, carboplatin; gemcitabine, paclitaxel, docetaxel, etoposide, vinorelbine,
topotecan, or irinotecan; tyrosine kinase inhibitors (e.g., Axitinib, Bosutinib, Cediranib,
Dasatinib, Erlotinib, Gefitinib, Imatinib, Lapatinib, 'Lastaurtinib, Nilotinib, serhaxanib,
sunitinib, vandetanib, vatalanib, Wortmannin or any. other suitable tyrosine - kinase
inhibitor); apoptosis inducing enzymes, for example TNF polypeptides, TRAIL (TR_A]L
R1, TRAIL R2), Apoptosis inhibitor 2 (API-2), Fasl, Exisulind or other a:poptosis
inducing enzymes; molecules which hamper cell growth such as 2-Deoxy-D-glucose
(2DG), oligomycin, Rapamycin or its analogues, or other chemotherapy agents such

as those commonly known to a person skilled in the art. Alternatively they may be
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[ 00036]. An alternative formof the present invention resides in the use of
the antagoni st in the manufacture of a nedicanent for treating a patient
wi t h canowo 2p11@fe36abl y a nmedi canent used in treatnment tecafsaeio/ooelsss over
expressing Ect2. [00037]. "Treatnent" and "treat™ and synonyns t her eof
refer to both therapeutic treatnent and prophylactic or preventative
measures, wherein the object is to prevent or slow down (lessen) a cancer
condi tion. Those in need of such treatnment include those already di agnosed

wi th. cancer. [000383]. used herein a "therapeutical.l ffectiv nount "
of & compitansen raeniz, siD am Fafotlefarve ShoRgreettohafd ShemthstaPy

pr event agenerméntidnedsdbove @nang cdmindtioassfenédty) a cancer condition, in
particul ar increasing the average 1-1.5 year survival rate of glioma cancer

pat ents ges and adm njstration, of an antagonj st of the invention in a
Phar o RATRIP T & Anal bt pilrasta 48 TiUiEs Y Saieee! somacaiioar s SRFHge | 1
the art yaft féfrh Tof dhs® RTaBRsRIsRENOrP anBNGHIfRGRY | dTeddsage. Ddsahé amitl fbemagdunt
of the antagonist to be enployed therapeutically w 'l depend, for exanple,

upon t hésetdreipiaurefersoly axdweigally disseteounits duitatlngs i wiitapt idosagesmdon the

condi ti ] il el N it W LL ' . far L

t her api ﬁbﬁ@aﬁ%g?&?ﬁ% o@%g%agérg;%ﬁ%gi Lf@t %’létglrnlgfﬂ ge%?ag%mﬁﬁegt?%}myn Ogs
requi r edctive oiateriah caloalabed tovplodubetlp dasired didrapeuticleffgopirc assatiztion witlsage
m ght rgnge fr.om about 10 ng/kg to tq 100 ng/kg of t mamal.: s body
neraht 01 Tendrel BRathacidl tdule dRey fodder, M s, b Tl Ve ioRage
COWD_OSi Hidva’téd by ahe difb&lpt@éﬁéndbﬁ@%%a) fhet agqué%mr%t@ﬂmdoﬁg}@radﬁm to
the invention can be admnistered for the treatnent of cancer in_the form

of phar MRtedAlia theorpdistler dherarewits etieal oebe ashievedcaod dbd b dmitatiensio) .
Thus, thﬁePérﬁﬁﬁ'fHe 5 6f BbPBuAUIRg sligh %hea%tibﬁ e StERAIYb {r[élﬂr?eétm‘ehvgf fidease

phar maceut 1 cal conpositions conprising a therapeutically effective anount
of an aitt igogaistbjeckmhakingda diseased ZonditionhingiWhighf bodilyyhealth issiowdirededs a

conpoun i1 1 tically effective if it is able to affect cancer
o Betdin pisBiosbt il BEHT | 02 Y

growt h in vivo. [00041]. Pharmaceutical forns of the
invention suitable for injectable use include sterile aqueous sol utions
(wher e [@0081].stheilpriatipal aclivepimgsedierst isnubrspaurided foowdersnieot andheffective

ext enpor gneaus ,preparatjion of sterile injectable solutions and, or one or
ot o P apamupsaRnaP e gmonRlsctat B sweBfe Ahamachulcaly HpeepiapEeamer
encapsulraliéshgenunit RS0 MESNit BoSdgd Birmt &, Forl xataplel tomainohe priviciparastiveane.

Alternatively' or in addition such preparations may contain constituents of
sel f- as§@WBPPW§1 igo AENOYNES, FANGIBY fromt v HEatae ahoyh G gy &pressedci | ul ar

membr a”?roﬁohidﬁé?‘thé’%cﬁ&é‘%rﬁgﬂﬂ s gBﬁer‘éﬁ?rdﬁJrééé?ﬂﬁn Qﬁonﬁf%BHLﬁéﬁsuﬁ@té‘%‘Boﬁi orage

and nus e preserved against the Conta at1 ng/destructive action o

m cr-oor 600 sng/mi of teasrier. ﬂra)rth@xaa@ICé,CODmsﬁidna corndainingg$upplementary active
[ingredients, the dosages are determined by reference to the usual dose and manner of

administration of the said ingredients.

[00052]. The compositions may be; for use in treafihg cancer. Use includéé ‘u'se of a
composition of the invention for the preparétion of a rrjédicament ora pharméceuti.calily
acceptable composition forithe treatment of cancer. The preparation méy'fufthéf
comprise a chemotherapeutic agent for the preparation of a medicamenf for the

treatment of cancer.

[00053]. Use of the current invention for treatment may result in a significant

improvement of glioma patient survival. Preferably, the prognosis for patients and or
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[ 00042]. The carrier can be a solvent or dispersion nmedium containing, for
exanpl e, water, ethanol, polyol (for exanple, glycerol, propylene glycol
and |i quiwiopolywstssyl ene glycol, and the |ike), suitabl epoirscasesodher eof ,
and ,vegetable oils. The proper fluidity can be nmintained, for exanple, by
the use of a coating such as, for exanple, lecithin, by the maintenance of
the required particle size in the case of dispersion and by the use of
surfactants. Preventing the action of mcroorganisms in the conpositions of
the inv V. § I ents,
for. exaﬁg% %L?ro")gﬂ %Eésrepa?'%[‘%y‘%@gﬂ fgﬁ?ﬁr@ﬂ& I9eno%ig alg%li &%gégﬁ%a%i%}n@rgggg?gand
the |ikef thoeerﬂiag'ncn'Wamth nialighbht @bnmsn\&m@blyear@rlmm’emﬂemﬂagms; aftgent s,
for exa ars sodi um chl_or Pr ol onged  absor of t he

0} ect abatigRpat | Bies BYPIRS. bFSHgHDNADGTIDF HEOGSIEY rithe 2BERBSLS ¢ i ons
of ageniird@htaman SuAFL 'Mbie0 thart 0thr@é<6yaalr§ affrUfFe B itD Wtht @R aherftidf.
gelatin. [00043]. Sterile mkectab e solutions are prepared by

i ncor poP&@fﬁfﬁj)IY Helictdastomaamuliifpsmeshas a hetter npezgmsedwahmaﬁenﬁsmwnge1 year

appr opr iy i redi ents enuner at ed above,
as r eqw r e ré% hfgf&\/\gﬁaj%g ?@ﬁ 'fee%ltra%tt\g?ﬁr%z'g?%rglﬁﬁgeener al | Y, WO

2011/ 062563PCT/ S&010/ 000443 di spersions are prepared by incorporati ng t he
var i ous [€9054].| Basell aot owefindingse dve propaseoaanethanisne hyewhicheEoiRi plomuates ai ns

t he baS| dj dlu nd, t I, hose
s apEeReBBO Y Mo GGt dleBE ey, 0K iloL borF T RRIsB I Eip ]

st eri | e ekpressidribé-fegufites an activitg dDﬁr&j eslr @ttlmp’bbmismfadmresses dhe tseuebe
vacuumslﬂr ing and_ freeze- in eI d a Sr of the acti ve ' rgredl ent
plus anIERRRneALACNnG e Awg'taé@ﬁ B dwpgvev HLebseryatigns of fl-angthe

sol uti ogcthRfiee thal 8004M. TRI&Re hdnip@htioie of RANEAGRTE2 prételAinithcUWtady S RNA
contenpl ated within the scope of the .invention, are suitably protect ed t hey
may be Beéen ieflagvithe 41 vivesituation exmnpres toyprevioks madals utiizingthe tunagtedy an
edible ¢ er, or it may be enclosed in hard or soft shell gelatin
capsule, or'it may be conpressed into tablets, or it may be incorporated

directly with the food of the diet. For oral therapeutic adm nistration,
t he act [QQ05Spnbartimet, Rag1 Iaed|Eut2>ppdn®theellmprtdhfeeaMQoglmmasceli&jhnMEcﬁ t he

suspenst SRt Beb g Fider HEG8he AR st ih FuBT s By b o™

pr epar aby exsgesbsiEct? eppresdion @hta redshovito by wei ght of active conpound. The
per cent age of the conpositions and preparations may, of course, be varied
and may conveniently be between about 5 to about 80% of the weight of the
unit. The anmpbunt of active pepti de in such therapeutically useful

conposi e?gifed Beg&q%’t 8“%& corf%g'%%%ﬁmgl be obtained. Preferred

COI’TpOSI 1 ONsS Or prepa ratl e present invention are

0 et Toteloflofls 95 2%’]%%1"15‘1‘5)‘{'%?852?%& PGl e e

| i ke mayrapsfectiornp2al P leveldiang irgesdlp resatel teEctd expreseiﬁnlamd ilasosiated a,
corn starch or, gel atin. al so cont ai n_an, exci pi

Th h
exanpl e, h&ﬁcﬁ?@@ﬁﬁ?pﬁ&@ﬂﬁ%@%’e%?hﬂ‘ﬁy that dee Lbhidamaig '8|tEF rﬂ‘éﬁ%‘%‘?ﬁ@t'ﬁgent
such as reduired R MAGvatich Bf #é P2 P Pt RicAnahddriént & ERB'tﬁm%‘E:'r SuppPressBe

| i ke. They may al so contain a l[ubricant such as, for exanple, nmagnesium
st ear at ectivityeyOurafindings ipdicate that Eaklemay mgorag@ncekmlah teansfarmagien  angtt ose

0" 20 BAkdLacTeH By The TngRIbRT o 4 BB 298 UG nGan  Gloma

exanpl e permn ergreen, or c
cells, we demonstrate the requirement for Ect2 in G4/S progression. Ect2 suppression

abrogates cell cycle entry of quiescent glioma cells following serum repletion. This is
accompanied by high levels of the CDK Inhibitor p27“®" and reduced Rb hyper-

phosphorylation. In contrast, Ect2 over-expression in quiescent cells suppresses
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WO 2011/ 062563PCT/ SG2010/ 000443 [ 00046]. When the dosage unit formis a
capsule, it may contain, in addition to materials of the above type, a

| i qui d cawoi2ef1/06$$60047]. Various other materials may bepprgsentoasi4goat i ngs
or to otherwi se nodify the physical formof the dosage unit. For instance,
tablets, pills, or capsules may be coated wth shellac, sugar or both. A
syrup or elixir may contain the active conpound, sucrose as a sweetening
agent, nethyl and propyl paraben as preservatives, a dye and flavouring such
as, for ampl e,. cherry or orange,flavour. O course, .a terial ed in
or epar | Ra7 anyAibEaHESS St BERPEhdat ol &R FraaEEaer PR Aty Bles e

subst anthalgh ARNA @bty Narid Bra8BIViié degfddAAd-Furthepdeid, i R&2 difscta®b ve
conmpound(s) nay be incorporated into sustai ned-rel ease preparati ons and

f or mul athyeeisPhgsphondationph ekt uRhodY. | Ed2 c qyersxaression; einsreasas orRA uent s

may al sQ.j; d ;i | | |
an%/i bact% g{r'Yer; og ' grqg/r] %rpaag%ﬁ?‘fvﬂtnksac}s’%%?egol%@dri{?@e%%@ggg%d%ﬁngﬁgﬂfgiagf ﬁgoégent S

and t he Quriiedingsshowethef Esti@2aincogeecityris linkghtosits Bho@R&fuactam incegulating ve
substanges As.well known ,n the art. Except, insof S. any, co iignal

o o ol gas "Pioorsii hioubl GfiThaat” 38, neaRPhar o’ Bl T her B 1

t he t hedeprmstrateCthEDPRCEVAIOH dfhe P27 ERTLIRoRH supPe8dd is Nt plependdritanyNact i ve
i ngredients can al so be incorporated into the conposjtions. Preferably

those sifpliRteteRfationat B iyl Iederandentes thinbrearmpain of dertd-JVelewt baing

chenot NgraRY BISHY fhébdrg‘?me fp%%ttﬂ‘éi@%h?Ec@bﬂeégér%&t?% Inked! Bt itd) RARGER num

carbopl ati n; gentitabihe, paclitaxel, docetaxel, eftoposide, vinorelbine,

t opot ecéunction inr regadasingnthe 363 i pregressiese thraughni degradgtiong of tiaikeyn CHK

Bosut i n%rﬁ'ﬁibiﬁ&?%k&ﬁ i,0, Dasatinib, Erlotinib, Gefitinib, I'matinib, Lapatinib,
, 'Ni

Last aur ti ni 1i'ni b, semaxani|l D, sunitinib, vandetanib, vatal anib,

Wort manni n or any other suitable tyrosine kinase inhibitor); apoptosis

i nduci nf0e0&7.nBstailedr metizods dorT hitepdéd penaicticks switlT RhkeL cifedl LlinkhtiomRare. R2) ,
Apopt osids i [Bhi&tjqitpfl 2 (APl -2), FasL, Exisulind-or other apoptosis inducing
enzymes SCRPIEGAY'?"RPch hanper cell growth such as 2- Deoxy- D-gl ucose
(2DG, oligomycin, Rapanycin or its anal ogues, or other chenotherapy agents
such as[000583. CelirGuityrekavudvTransfectionsdn72kUBretd118, UBZE3 arid T98® dumadn vel y

LRGNk I el N e TS
or any eeHAIMIDMEMPEuppIesRnted with 10% fetal bovine serum (Hyclone, South Logan,

- UT). Cells were synchronised at quiescence through serum starvation. FuII-Iength
human Ect2 was cloned into the exp;ression vector_pXJ41'using EcoRI and BamHI
digestion. The Ect2 truncation mutants AN-Ect2-DH/PH/C, AN-Ect2-DH/PH. énd AN-
Ect2-DH were cloned in pCTV3-HA3. p27-PF, p27-Apal, pGVB2 were gifts.' Fof

transient expression, cells were seeded at 40% confluence and transfected with 1.5 Mg
of DNA using Polyfect transfection reagent (Qiagen GmBH, Hilden, Germany). For
knockdown experiments, Ect2 siRNAs were transfected into cells using SilentFect
(Bio-Rad, Hercules, CA). RhoA inhibitor C3 exoenzyme (Upstate .Biotech,jv Billericé,"
MA) was introduced into cells using Lipofectamine2000 (Invitrogen, Carlsbad, CA) at a>
_concentration of 10 mg/ml. Cells were treated with the proteasome inhibitof MG132 -

(Calbiochem, San Diego, CA) at a concentration of 100 nM.

[00059]. Drug treatment: Glioma cells, either mixed culture of synchronized cells will

be treated with Temozolorﬁide (TMZ) for 2h at physiological relevant dose (100 uM)
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[00050]. It is especially advantageous to fornul ate parenteral conpositions
in dosage unit formfor ease of admnistration and uniformty of dosage.
Dosage unwD 2borosesss used herein refers to physically di pcrsiceomwmoésassuited
as unitary dosages for the manmmalian subjects to be treated, each unit
containing a predeterm ned quantity of active-material calculated to
produce the desired therapeutic effect in association with the required
pharmaceutical -carrier. The dosage unit forns of the invention are .

di ct at dent t “uni h i t' f th
feti e Tl edleioT REMENT vRle o HenkyBusBnd dRol MRS P et b
(b) theDNATdpHin SHE N E&HTERN fngMZhés@fahc@fMG?MFD@Hﬂg'hGQexém‘é%loﬁ‘lea@Ibl\Mﬁy

material for the treatnment o ects having a di seased

di I
condi t 1 GMNg HfptRt Shemeycalektas, Tysi fiyhiessental tacleplete dh Beio6s SasesPmL ai |
L 0005 V2 o REREIPAn 3id | ¥htbROIF IS brovitn® MERAKER dBbHT MRV 8RY CBF- and

effective adm nistration I n ective afmounts vmt a sultable
phar nacbanzylguharynawﬂameadlbeolued in @M80, aetadSAifinal concentrationt aldayage f or m

can, n t he principal active conpound in amounts rangi ng
from 0 @@f@v)afﬂcﬁj et Expressed in proportions, the active corrpound

is generally present |n from about 0.5 lig to about 2000 nmg/ m of carrier.
I n the {GO060f Pnﬂifpmtldri oasd c eolanyi farnsatiyn eassdys. y Gallt i proliferatioadivead s,

t he dosages a t reference, to.t sual dose and nner, of
admi ni < it WL B DhrelmifiEtis Sani s HenyBetadlitmo Ronids S be
for use 8‘>|@mtar @Qt Ldlﬂs %G‘)%IonH%né BQééW@léﬂ?ecélfs WereOsaredtin UB-RélIl Flé@es

i nvention for th reparati on of a medi canent or_ a pharnmaceuti cal

accept aBné t'i?@ﬁf%%ﬁ vith siRiNAtthe nextdayretft me/mt Mdereagenkwps elijutest 1 érW'Fhay
further I8 aado%ta%%h%?a‘% &'vﬁtt@ﬁ@@t%{?‘)@?}ﬁ@}? g.?éat?lﬁ'fwat%aﬁm hr

medi carrent or the treatnent of cancer e current

i nvent i ah37%. Eqm{vuhlmeswyMﬂ'é’slyms buffera(5i% dirhethgirformapide; éiddh watér ajid ona
pati ent ryival . fer the nosi s for ti.ents .and. or .

D011/ 0630505 wes FEHER 30 sSrpiiBE LB I5DRaP 1o 8hed uliSd mietBRSieRt Relfve o ade
gli orrasn?mteabﬁmbarv@d attcsgsr aft evast RsasbRd ebirighan eEiSAg phie drevtien (Dyhesgnant
gllonas i Vi ng year nore after diagnosis, after treagtnent with the

i nvent i JﬁCh’iﬂ"é@@?’a(B'l‘%”t"'MaYAérﬁ%m&?ﬁﬁrﬁdgﬁﬂ't%"? Rroliferplion iGells xare segemn
Survi VEZW&IGHQQS tdHE Erali SRR With! sfﬁh@@ttﬁ%”hew HQ L pfel DEM | Qis were

Preferably, I obl astoma nmultifornme has a better lg_;ln05|s wth patients
li ving lwy@alzedrandﬂeﬂaldﬁﬂ@t addengity of 500@etle’weiln@§tw platgs and a&sayﬁdéﬂm on.

[ 00054] n r S

pr onot egocgﬁéﬁlgaet%c?t%r 1b ?ﬁ%ugﬂgﬁgguﬁ’gﬁsﬁé% heﬁig{% cﬁ{‘q. nﬁélgl)lt r p I cl1Pl.
The fi ndtaired With 1I56tc2ysbalewelexmqsreismtatﬂm fields|fedre ah odelbwerey coyntdd fong
cell cycle, pro SS.i 0 dresses, the issue of the ahse of. activating
RhoA. mOLREET BhCdioEn SURBUSE et oo yses o eRbHEtS Haf i FIORcARER: 2 i rr or
that of Vavl. Thus the mani pul ation of full length Ect2 protein in this
study bpooosn].r wesesrnsbldtcarialysisy Wisdlé Wl [9sates e gsteparear giviheumdrat] s

utilizi n%etphoel}nttsrfglpo(\:/\%g (tjreatment Cells were lysed in 0.1% SDS buffer (60 mM Tris-HCI,
pH7.5, 150 mM NaCl, 1% NP-40, 1% sodium deoxycholate, 0.1 mM sodium vanadate,
50 mM b-glycerophosphate, 1 mM NaF) sup_plemehted with protease inhibitor cocktail
(Roche, Basel, Switzerland) Lysates were clarified by centrifugation at 13,000 rpm for
20 min at 4°C. Protein quantlty was determined by the Bradford Assay Reagent (Bio-.
Rad). Typically, 50 ug of protein was resolved on either 6% or 12% SDS-
polyacrylamide and transferred onto PVDF membranes (Millipore, Billerica, MA).

Membranes were probed using antibodies specific to Ect2 and other proteins listed in
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[ 00055]. Further, Racl and Ect2 co-localize in proliferating glioma cells
linking Ect2 targeting with another naj or oncogene. RACl activation

(Racl - GTRypubirrdesss) is i nduced by exogenous Ect2 expressirdt2{aavasnot
shown). Detail ed Description of the Preferred Enbodi nents [00056]. In this
study, we mani pul ated Ect2 expression using siirRNA and cDNA transfection.
p27Ki P1 |l evels are inversely replated to Ect2 expressi on and its associ ated
RhoA activation. Furthernore, we show that the DbI ‘dormain is the m ninmm

notif requ r,_inactivation of the 7Ki nha ement of pRb
unour St ptachest Aot ol bindieg iaviead BV ALY DTHe R B o
cel l'ul aghd 1S Voes@EA %tﬁrﬁgi sY8RPYGARTErShdrA! wm{gtémm.?ﬁ@t iIVpcesrdifg tde
p27Ki Pl - pRb axi s. Using human glioma cells denonstrate the requilrenent

for Ect manyfagtursr'spsefpeals Astin w@ét@ed@ﬂ%@@g 6ants® ogates cell cycle entry
of quiescent glioma cells followng serumrepletion. This is acconpani ed by

hi gh | eysigs f?hgeam y! 284y, o Q&K/%hgrjr wAHOmMBSSEadiiy the Rho Activation

hyper phospho ation. I'n contrast, ECt2 over-expression in quiescent cells
suppr eséssay M(UDQMQBMPBWQB@MM) @ocardihgpte TRarIfagiwien s\pretacsl. Briefly,

L AP Wt BB B A M B
e PO MLE e, 510 £y e st v o sg

v B Sa RS, Barabl fadeian olstad Tond 17 D RaHE S are asheaihees | ¢ s

RNOGEF {ifestviflysi HLﬁ@Na%'rB[ba%BG b?doﬁlr@’ iRONHES BSOshrh e Bifer @@Bﬁléﬁfﬁrﬂté&‘ of
the key CDK I nhitbitor p27Ki P nonstrate that inactivation of the

p27KI PlWutbrﬂ@umMQfﬁbr%@%ﬂcﬁ“@tlﬁatandép@hﬂ@ﬁﬁ aynowntiwerei datermiped ox (W estent
Ect2, b |n of Ect2. Wthout being limted to
any theg%ﬁ%ﬂg@gﬁ@ﬁ’%m%ﬁggg@ﬁﬁ@ cogeneC| ty is linked to its RhnoGEF

function in regulating the G /S progression through degradation of the key
CDK i nh[00063]. Gelf KGysle AnahydsjandiBrdll incbrporation Cﬁ@rpeltﬂtem@eeicplﬂ@ted et with

Tr ansf e Bre iEAs, MRicHie R odierdandr iRt T AOEF S o T gl "

ol e ot ottt i o i 1
0

ver & syREMGhia doamalt eeii 05 oipleanenied i, 10 GRomE B VeSecAYFAT hurmn

Ect 2 wagrdl) QH&QE bratien! BEISWRIrE Ul WRART U nviJBAHU aha gl 76%d etbrimbl

di gesti on. ct2 truncation nutants AN Ect2-DH PH C,  AN- Ect 2- DH PH and

ANEct 2- befofg staigingnetl HE! yepveseqfor qﬂmimlatlowﬁfwgamcutp@mwvtbr@tlglﬁm For

transie r rﬂf‘e‘* f ted
with 1. EB o] W&Sgﬁﬁgﬂ %OTBT §8P§§ ansf ecﬁgggnwrgga%%ﬁ?&?o&??éew%%?
Hi | den, C@hbmmmﬁ)g tHédEeIlQnmStcRnwsoﬁwpm(Bne:tt:trBDloEutsﬁnsFllaNAbn wekes, NJnsf ect ed
into cells usi ng SilentFect (Bio-Rad, Hercules, RhoA inhi bitor C3

oo ko B, A K Ty R4, RNASHE S, ) 2o 7

ng/ m . ﬁelléts ustige TH rRedgamht Moleduler Resdapets Gantien hﬁlbd:lhmtl I\M$%c(:63aiidg m:hem

a1 o BeEchuB R ErSRPsc A0DE0 CEAaLRNA HERBH 280 RS ANGPDNA Synthess
using Improm-Il reverse transcriptase (Promega, Madison, WI) and the 1st strand
cDNA was subsequently used as the template for Real-Time RT-PCR. The following
primers were used for deteCting p27Kip1 mRNA levels, sense: 5' - AAC CGA CGA
TTC TTC TAC TC - 3' and anti-sense: 5' - GAT GTC CAT TCC ATG AAG TC- 3.
Briefly, 2 ul of cDNA template and 1uM of each primer were added to Quantitect SYBR
Green PCR mix (Qiagen) and allowed to cycle on the DNA Engine Opticon (Bio-Rad)

at the following parameters: a pre-denaturing step at 95°C for 10 min, followed by 45
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be treated with Tenozol om de (TMZ) for 2h at physiol ogical rel evant dose
(100 pM WD 2011/ 062563PCT/ SG2010/ 000443 fol |l owi ng depl eti on of MaMI
enzyme bywoO@etem2isBguani ne (Note: MGEMI is the maj or DNAPCE[S&201000¢ e
conferring TMZ resistance. MGMI enzyne expression |evels vary anong
different glioma cell lines. Thus, it is essential to deplete it before
assessing TMZ cytotoxicity in the context of GL growth inhibition). Both
TMZ and 06- benzyl guanine will be dissolved in DVBSO, with DVBO fi nal

concentr.at,ion,al < 0.,00.%( v/ in_all the t . _[10Q0G0O .

oot eFRrPS R SRt Ean T il ellpealrifat S5 fF 0 g SRORLTRON Uy e
wi t h Mgt (722CAfdp- Dirmiat Mglibakz ekperirdents) wére-cdiridte oyt. t Absalatel amouhtsoot de)
(Sigma, St. lLouis, MO colorinetrjc assay., Briefl cells re seeded in
48- wel | UANSEHAS Jyfdet %?‘@Qt‘é’?ﬂ”%d{ﬁ va qutﬁ@eﬁeﬁ‘%/d 6‘89'?3&@%9%5\/@“”

reagent cuaroldStudeRtls Lidbt WasuseBdb ¢hlcande agificdl Qigiidancwashed with PBS and
allowed to incubate for at least 1 hr at 37C. Equal -vol unes of MJ lysis

buf f er ESO% di net hyl - f or mam de, 50% wat er and.20% SDS) were added to
sol ubi | 100065keApnyral MRNAstakilidy, Cellp wereaberted withrbelnamein Pyr:5Tag/5d) bance

at 595 P}F}H‘”@EI @@ﬁ“%g ﬁ&b@?e&”atE’cHeSﬁn{%' ﬁlbﬁtaér ?ﬁrﬂ@éte&%%%dgﬁé‘é‘%‘?' Kes,

Chanti | 0 neasure [ong-termpro atron, cells were seeded in
24- vwel | trphatripgs avete tdadersiined dy Realine ROR @nd mawialided .agairst thatdohactirel | s
wer e trﬁﬁs’ti@i zed and re-plated at a density of 500 cells/well in 6-well

pl at es b ssayed for foci formation over 10 days. Col onies were fixed
with 4% par af or nal dehyde -and stained with 1%crystal violet. Representative
fi el ds {00066}aLhciferiase waportsruassal.f Oellsrwdrer cafransfeotedewith Shedimdicated - t est

dt | | tati i | i ifi 1ce. [.00061]. West b!
o e Eepapieg BoEis A pIRRIL Rsp it SO (uGfeash (A Bariongt pb2h s

fol I oW MbdsuRFhERYF-prémbter 26BTiEy WiSAridH SutldsiPthdDUBEL udifePadBMAdsdyskitiCl |
pH7.5, 150 mM NaCl, 1% NP-40, 1% sodi um deoxychol ate, 0.1 nM sodi um

vanadat &rosegaVesceHingde sparsspetirers protagoNaF) suppl emented with prot ease
i nhi bitor cocktail (Roche, Basel, Switzerland). Lysates were clarified by

centri fW’ n f. i s i i
determ ned by @ﬁgopgfaag%) %rr.é(jlpisiss'g() %%Sgié‘m 65 Q@Rgéggteé%%)?gﬁw &ds'o&%ﬁ"%%
pr ot ei nWitis aceadioe verange: cCellserwibober incabatedspithy acriginanptanggn datt @anisgkr r ed

ont o, PYRENSERRARSE Wb BOE g HhoE ks ApelBlior MErBERNEE L RAgRask usT N9

anti bodres specrfic to and ot her erns listedl
2011/ 06 2ol6riRed bgARPEHitHivhadand heswpeaded dn dhenokrdd free ajrewth bheedilem veride

(o snasd IoFORTRORED. Si ) Flaf dal AR aptRalaiT MR UbUBRbeeia]

Actin wapoteinerlight dra@fiB nBC8R ™ héhologue of Apg8p essential for autophagy in yeast,
is associated to the autophagosome membranes_after processing. Two forrhs of LC3,
LC3-l and LC3-Il, are produced poét-translationally in various cells. LC3-l is c;ytosolic,
whereas LC3-Il is membrane bound. The presen'ce of LC3-ll and its punctate cytosolic
distribution have been widely used as an autophagy marker. In our stUdy, the
presence of LC3-Il (15~16 kDa) wi-ll be detected by Western blbtting. The punctate
cytosolic distribution of LC3-II will be analysed with our established stable glioma cell

lines (A1A72, u87, U118, U373 and T98G) expressing EGFP-LC3 fusion protéin.

Example 1

Dovgn-regula,tionl of Ect2 impedes G+/S cell cycle progression.
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[ 00062]. Rho activity assay. Rho activation was nmeasured using the Rho
Activation Assay Kit (Upstate Biotech, Billerica MA, ) according to

manuf act wyeros/qeesstocol . Briefly, cells were |ysed in lechWggreiomontsai ni ng
| ysis buffer and clarified by centrifugation at 13,000 rpmfor 20 mn at
4C. 3 - 500 ng of lysate was incubated with 20 ng of the Rhotekin RBD
agarose beads and rotated for 1 hr at 4C. Beads were washed three tines
with lysis buffer and rel eased by boiling in I x SDS sanpl e buffer

suppl e [ it h, 1 M DIT. actiwvation and.total RhoA a nt,. wer e
ot or i TP Bt e 508 ofgEete R Gl el Pedighpt ‘hinscont nafBH Wiy
Cel | Cyeblis AvareygansfastedBaiikl EBQOEIRNALarN .an@Blsedpfir! €dib cyeleeprgréssiéred at
the tine points indicated after treatnent and fixed in 70% et hanol,_at -20C.

Bef ore fQli9Wing ssergy replgtipe. \1AsRed-trangfactad and etprampledyieopRaEe § red
sal i ne i I H&; il i inge j 0
ol el oD SRS b ) sndcret R SRR PR 0,
and fi xacbund 24¥ecTdeGsibl bareidanewes aratsed . bebkeeiCR7 WaSO0h4Eig. fle). Inienaltrastat i on

bef : . Ay = . : - .
anal ye1 EoTRBRel i By dfifie R GRRT LR RNAY e mrotiPahe ™
SOI;I t war lecé@ﬁoltamsn [3f céalisSinn G4 Ftasle] iﬁeréigﬂn?gs upNib Fohoﬁﬁ]ﬁilberml)h@pl&lm.hﬁsi s
Vol ccuPARCHEGCRFIZ SRR fenoiaelad file portekpaasal s Sooaleh Gottosh, o
pr ot 0cokempARRIP B5UP It hofNanYRe1tF 8EIId 8hd 15U% Sh r@?&nﬁ@%&%@hb@%oﬁtr@ﬂ ng

I nmprom || reverse transcriptase (Pronega, Madison, W) and the 1st strand

cDNA watrassfgsiedueaiis| 2Ahualter serumneeplediopl (R<8.050 (Fige db)- Tihie demopsiratesHbat

fol | owi i per: .detecting p27Ki p1 nRNA | evel s, sense: 5' -
AAC C@%Ef%lﬁeﬁgaﬁﬁ@%@%ﬂ%ﬁd anti-sense: 5 - GAT GTC CAT TCC ATG
AAG TC- 3'. Briefly, 2 pl of cDNA tenplate and 1pM of each priner were

added t {00069t Ect@c do@8vBrRgBIation-ifdRad X51( Airegkny ancdmplanimge Byt incegaseeiron t he

DNA Engi gexigont i con. ( Bi o- Rad t he £ ol l.Qwi ng. pa t LA .pr e-gdadat uri ng
step af PO B Griges sy Pofasonateh. e S bATE M In B 0 s
cycl es efevdtsdaduriref quiesednceSdnd s dégradation s eequined for céﬂieyélerrgéﬁhtnymd and
extension at 72C 1 mn. Duplicate experinments were carrjed out

Absol ut SUBSRIANS G5 PraResSIg o Wi TevesbBieca P hry| Agwereouption oEShed
and nor gRéredgd788Bphraedin fVdld) ES@RédsRin of St st Stbicth Wak SstibiEPfaNeRThd SRNA
calcul ate statistical significance. [00065]. Assay of nRNA stability. Cells
ver e t r bangfaction somparesh iy opn-tRnsfeckeh And )scaambledt sequrRnetransfastat sell at
the ti .nOi indi '

determ’ égg@ti@%&% ﬂ ftﬁkg%&eangeg%?%ﬁﬂé?e%&%ﬁa% ﬁ%ﬁ? aﬁttlz{%j%g}\sf (r)fol :

[ 00066] p2T'tiligiadumily r epectemsedssayas Cel quieseaneec synctaosised telts ma-emtetdde

i ndi cated reporter plasnmds an KRL expressing Repilla |uciferasgekgt a
ot o ol eieaheYaE ol ERdiesRaf e anass AR P25 gy INL Rl TS’ ¢ he
Dual Lupidt€ihaegeldsaactRi $iRNA-pamgadted CEeisdidntaihed Migh fangt pérelsted @i o24rcol .
[ 00067] . Autophagy anal ysis: A) Detection of AVO éaut ophagy) bgp»1l ive cell
st ai ni nfPIRMNG sREMYreRletign(iide: 2tdeln sonirast. the ¢thel sPKethhikitoR PAd T dlidh8obr ange
(at a fj i ; Tl b PC% i ncubat or "at 37C.
Cells Wbﬁ?r#qef]\gfg?g{g@gfw1pggt|§h oﬂ)iy tr pééilﬁie%(éﬁgg'r?nla(gl r eg'uspended in
phenol -red free growth nmedi um and anal ysed by FACS for FL1 and FL3. B)
LC3- 11 HRO0781.i Bhesphoeylatiamaned ingstvitioa & Rippeateinris criligayfer Grainfogressies), a
honol og f SN [l ' 1 ' t0 the
aut oph agﬁlé%rrvéé%egggwanesm% ‘?{e%si’ﬁéﬁ’gée@@?%@g#ﬁq ﬁfﬁ%%‘?a’[@égqf%ga?‘q@n :
LC3- 1|, gkiorea mebslRle phpsshorylatios Maisi defimet by mobidityi shiff. Detihg quie€Bence, Rb
cytosolic, whereas (lECS-I | i ?] maﬁrbr ne Eound. _Th resence ﬁf LC3-11 and its
ounct at WaS\RIESEN g Ahe fwpaiRosRneaiAth de i oniyol end seEambled seshengs”
mar ker . trhfsfebedSEsIRY  TH @ypeesisosphopflated3forh GpHeared kdtash olldwiRg seruprt ed
by Western blotting. The punctate cytosolic distribution of LC3-11 wll be
anal yseteRigtian aod Reakes) agﬂéb whan| eellg| verm entaring Snebasen1im congast, BRorg,
U373 and T98G expressing EG-P-LC3 fusion protein.

23




Exanpl e 1 Down-regul ation of Ect2 inpedes G /S cell cycle progression. WO
2011/ 062563PCT/ SG2010/ 000443 [00068]. To clarify the role of Ect2 In cell
cycl e regnbabimessequi escent hunan glionma cells were trarsisched vsstsh Ect 2
si RNA and anal ysed for cell cycle progression followng serumrepletion. In
non-transfected and scranbl ed sequence si RNA transfected cells, DNA
synthesis was initiated at around 18h with S phase peaked at around 24h.
The @&/ M boundary was crossed between 27 to 30h (Fig. | a). In contrast,

cells transfected with either of the twp ) t Ect i R howed a
o o neREOSaRe b StondEer) deipdsh, E8 BIRR Harsiided BT ont i
ser um r gdpte2tabie Rbl Kypeabhosphatylati&s LAtilst m"@wmgséemmeép@abh $Fi_?om)a‘med
nearly 73% of cells at conpared to 35%in non-transfected cells

GL ph . )
and 500412k, BbrRhasPRaNalpRdREC2 SIRNAY rafsipaipd old was Algosigniaganty 1ewptm

repleti . (5 )i hold St S hSt TEaSIUg _for
G/S prg&igg?o%@k[ O%BO%QQEI& gagg%%gggg!ulght%iggnyibn ugggfezGlthitr ngsslth*Fgé}i

acconpaphesphyyylation éisgeeatly jjppairetk throagkoutnGRiphaisesiph o2 atavanregaighioessi on

Geor adaPPon Mol Byl dd nbEWBIE W ot SRR BRTER 2R o S

progression. W investigated whet her down-regulation of Ect2 altered
p27Ki P1[Q00M&i Bctenedisted 271 e ssippressionHs ts2rymndndspendast. iQur data etiofvathebwi ng

si RNA trapsfection cornpared to-non-transfected.and scraml ed
sequencECl i eaufrton! il SoebB-MoR) coniiong  Ipaiee) dile iR a &Pk
sequencﬁmﬁtsimscéﬁﬂbgfbs@,ﬁinl-tﬁsoughenéréagécﬁpﬂf’“p-b Bdiflev@isaadual | y decreased as
gui escence- synchronised cells re-entered the cell cycle and progressed

into S- E%ﬂse u%on serumrepletion. In contrast, p27KIP1l protein levels in
Ect 2 si MAl&Rstected cel l's remained hi gh and persisted till 24h foll ow ng
serumrepletion (Fig. 2b).. In contrast, the other CDK inhibitor p216P1 did
not chaRGte remexpresgian (ndusessiellgyal® progressiom expression (Fig. 2d).

[ 00070] . Phosphoryl ation and inactivation of Rb protei “K.-J1S critical_for

G /S pr 0042t Ve examinedyit -2 pverexarassionypdpastsd 827 on- SulidengthEctdh in
Ect 2 doys cagubRiekdi ety ALBBUS Gldria Bt PRBARIADN A raRSrelfish, d iever by
mobility shift. ring quiescence, was present as the , _

hypo- phof pRéTR/Ipxotein sbewed ra deereasingatnend: whenddse thes teyek ot @27 51 skawinad

Fepl o i ORGS0 R R Bl REp e VIBRERE BEstir g ias T Biad oo
Rb WO RB1phosrdrdialidn SIGROWNG0 Bx4Z 3over-expression (Fig. 3a).” A plateau of Rb
phosphorylation was reached at 24h for both Ect2 transfected and control cells. NeXt,
~ we asked if the suppression of p27"®' by Ect2 was serum-dependent. Celis were’
starved and transfected with the Ect2. p27°"" was suppressed in Ect2 transfected cells
regardless of the presence of serum (Fig. 3b). These results show fhat Ect2

suppresses p27"*" protein and promotes Rb phosphorylation independent of serum.

[00073]. Suppression of p27*" and hyper-phosphorylation of Rb had profound effects
on cell cycle progression. To determine the effects on cell cycle progressibn, Ect2
expression was induced in quiescent glioma cells. Under serum-free conditions, cells
expressing exogenous Ect2 contained a higherApe‘rc‘entage of S-phése cells than the
vector-transfected cont}rol (12% vs. 3%) (Fig. 4a). This Ect2-induced increase in S-

phase population was also observed in non-starved cells, although the effect was
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phosphoryl ati on was significantly delayed in Ect2 siRNA-transfected cells,
with no detectable Rb hyper-phosphorylation until 12h follow ng serum
repl eti onwbkog/o62ss3. After 12h, Rb phosphoryl ation in E@CZ/SG2010/000443

si RNA-transfected cells was also significantly |ower than the |evel
observed in control cells. These denpnstrate that Rb hyperphosphoryl ation
Is greatly inpaired throughout Gl phase by Ect2 down-regul ation. p2lci Pl
protein abundance did not fluctuate with Ect2 suppression (Fig. 2d). .

00071] . 2- i ated p27"1 ' ' i ' t. . Qur. dat
oo haeE B SCuby eboRiPBr 05y b0 P REST AR in i oy c
re-entrysoand ('F@]';ﬂa'%t ed Gl progression through increased p27Ki P1 protein

| evel s. Exanpl e ct 2 over-expression induces cell cycle progression.
[00072] . V& exami ned if Ect2 over-expression suppressed p27"1. . Full'-1ength
Ect 2 wad0Q/4l- EQ sinalysedhe efiest RE Febhaver-graression on BNAgyndies. quiggeent

t ransf egfih @8, v Y tejn : i n reas
the T evl Cop S RruE ReuDied gl BE EBRIy IRCHR R RS PRMEFEE W2 aso
obser ved2bofollewingn Bict?y transfiectiem s €¢liRovenexpiessinga Eci@n containes agmacketly

over - ex [ | 3g) . u o y i S, J e d at
24h for_lﬂi)(&%z éggc%ﬁh%gns?%e(ﬁ@d%é%h%%onct%ﬁl?):?g?:ag\hI%&%x%@fsvxggé ‘ke\ag'i ? 9?@9
suppr esslemonefrativity dPIEQNZ dvet-2xp@ssivarinducspsadanindependentviBNA sinthiesisl and
transfected with E,he E%ﬁlz _BZZ&Pl was suppressed in Ect2 transfected cells
r egar dI dQUigscerigliomacelis £Figs 48y um (Fig. 3b). These results show that Ect2
suppresses p27''1 protein and pronotes Rb phosphoryl ati on i ndependent of

serum EMB?J EctBuBguilaesi p27< e anhdahce 2 niRNATarhppdaaVas.i Do deterindiad
pr of oun effe%p$_on cell cycle progression. To determ ne ];(ip,e effects on
cel | cybpr¥ PEogr és se@ateg iy Eéﬁzgrv&ﬂ%ﬁ%% they @maswt jof Pl e stEfcriglsi Byra

Ils. Yy T nditd I j (
cel | 5. BRARTInRe RIMBLRE Ui RAASIoVBR! Uscr8XPLe BB RKRUERRBNTS Eo

contain I gher percent age of S—S an the vector-trans{zect ed
cont r ol régerdiess .of e presgneetaf .sefums(Figt 9a). ndu vedfyi tignscaiptional ®gukation,

e 201 1) Bs B Rrp e8I M G Bittureiicelony pstohiefi e et e e
rel ati velRNAI teinshatiah failee | tooihc@asbap27'®e| gremotert ativity rdndofurthier gnhibited
p27""! promoter activity (Fig. 5b). Thus, it is not likely that Ect2 down-regulates p27P!

mRNA at the level of transcriptional regulation.

[00076]. Since p27+P! abundance could also be inﬂuﬁenced by the stability Qf mRNA ,
we asked if Ect2 down-regulation prolonged the Ehalf;life of p27"*! mRNA _Cellé’
transfected with control or Ect2 siRNA were treated with Actinomycin D to inhibit dé.
novo transcription. p27"®' mRNA was quantified at various time points with Real-Time

RT-PCR. The half-ife of p27"®' mRNA increased from 35 min in scrambled sequence

control siRNA-transfected cells to 51 min in Ect2 siRNA-transfected cells »(p <0.05)

(Fig. 5c - d). Our results demonstrate that Ect2 down-regulation prolongs the half-life of

p27KP" MRNA. | |

We subsequently tested the requ.iremenf of proteasome in Ect2-mediate_d p27Kip1
- suppression by using the proteasome inhibitor MG132. Oyer—expreésion of Ect2~aloné
was sufficient to reduce p27"®! protein to below-basal levels in control cells. I_-lowevér,

addition of | MG132 to cells over-expressing Ect2 completely abrogated' the
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[00074]. To analyse the effect of Ect2 over-expression on DNA synthesis,
qui escent glioma cells were incubated with BrdU, and BrdU i ncorporation was
fol | owed WP 201110525620 f ol | owi ng Ect2 transfection. Cel |l sPOTSGeNMNEESi ng
Ect 2 contai ned a markedly hi gher percentage of BrdU positive cells than
control cells (61%vs. 27%, denonstrating that Ect2 over-expression

i nduces serum i ndependent DNA synthesis in quiescent glioma cells (Fig.

4B). [00075]. Ect2 regul ates p27KI P1 abundance at nRNA and protein | evels.

To det erd kipP of
o7 by TPBRIRH AT ebo st r Al U Bols IaRBRLET Y RGN, 01
over - exﬁonqsz?K@hre@hlﬁth regardl ess of the presence of serum (Fig. 5a). To
verify transcriptional regulation, luciferase reporters (fused to -

ful'l -1 epgodvrgr Ebtzubﬂﬁh@téspGY/SpD'@@%ﬁkﬁ’) thveugh uhedsmact@TBad@\th‘oAarmimt ion
failed to jncrea p27Ki P1 prompter activit rther inhibited &5271<| P1
pr onot eMeRAL§iG zSPF‘?Qjes%‘Ef) rqq:gjgsuqqres,%omg{pﬂl kel WeMer, i petivating

down- r e\ 3 fshtiRéd Kididcd M akst QeRhﬁGE @udp?é"éb%%r pPFHONRl prasead,
[ 00076]. Since p27/Ki P1 abundance cou al so be 1 nfl uenced by t he stabl | | ty
of nRNAProgressieedve fexaninedidiwRhadyadivitynispresiuiegefort thesealeventst dOvsr-

27Ki P1 Kip1C r C ed
\F/)\Ilth Actl oms/'((:)ﬁ ES%O |%§f{p§8%seeg1ewr212v‘g ﬁ%n@%rre%p Foﬁg ﬁ%hﬁ&&%@
quanti f |Imd1bat|owam1timl%ta¢¢ nepegificnirthibifor deaLg?’lls;nngeﬁﬁBs31ﬁgeEMI pattiaflg of
27Ki P1 nRNA i n se rom35 mnin ra ed s econ
D A t FEQre bt PAdpiein dbus] 2iton ComPlelaly UPRIGRSER S MupeBaheaawigtiono. os)
(Fig. 5?:,? g3). Qur results denonstrate that Ect2 down-regul ati on prol ongs

[

t he hal fe of p27/(.91 nRNA. W subsequently tested the requirement of

proteasome in Ect2-medi ated p27Ki Pl suppressi on by using the cJorot easone
i nhi bi t §00/813We tupiber é’ﬁBF%% efelationspirobetwese RRRA aGtyationeand E6t% @Rice

p27Kl P1 eR?@s@ioF\l ES)9 %&Hﬁr}i&‘%ahﬂoe&@ﬂw%ubﬂ 595{33{ qh - e pRescHE¥ENCES, EFG‘\BA' on

of M3l32 to ce over - expr essi ng abr ated t he
2011/ 06 25batoN a2 ahmge EaUdEig. ﬁhc)preéla@hw@f lrpzaaeeplslg ntlsésollowmg Fea i ng

Eci2 pr Dot SPTERTan Sk CR 1 %&%ﬁ%hg?ﬁqg%an%@#aé3%9'5&*8‘?'&%%9 R o e

G /' S pr égrthesheme, t Betau glsssclptiore ssitlonactivaied’ KRIRBA  iroreased, withs Eot2 | owrt ng

GEF i s unidenti f d Si nce F res 27Ki ronot e
G 1S b ERPEESD, The s alie B CR SBRATSORd e AUSUrE g ot 2papoidtedouth
event s. a6l@ite® RAOAS SR ReditsEHow mupee@&%#-e&aiéés% inBRas B8 RedASsttiation
hyper - phosphoryl ation. Incubation with RhoA specific inhibitor C3 in cells

over - exghdsthishEelatianshim is ihighlightesk by g Ippmpw pebvesm Hoke @ndaaetivated
conpl et edpyasuppr essed Rb hyper - phosphoryl ation (Fig. 6a). [00078]. We
further defA ned the relationship between RhoA activation and Ect?2

over - expression by perform ng a Rho activation assay. In the presence of

C3, Rhol0Cy9]vaverexprassianoddiae &l I@Flgt@ Eei) protein sestitedvin thyperindegtien of
signifi n f o) n e
RhoA aciid Priieny VhRE' G SEkdncHRl & BLr 3 PraR thells @boiled W RSB O,

wi t h acRhoat mztﬂﬂnolxhuepttmaeﬁlvaﬂohhoﬁptcﬂ;faa&ve asigatiingl pathwilye by Esthdlee of C3

slightly reduced the amount  of A Ect QCI jth activated, RnoA.  Qur

resul ts&%‘l@m@f RA¢ INEEAsE JPelntringis gscé Y'Wcr ‘é(sgmeaRHSWOQE?? Frl?ﬁe%ﬁfd M his

rRﬁl Zt | oBgfivaled RHYADBhY GhHiBited p2 1 TR tumbaf aGppresshepameay Eslcving duiRfdnguat ed
oA. , v . .

Ect2 over-expression supports this hypothesis, and provides a possible mechanism for

the role of full-length Ect2 in regulating the G4/S progression as well as in malignant

transformation.
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[ 00079]. Over-expression of the full-length Ect2 protein resulted in

hyper-i nduction of the primary vulva fate specification at GL, a process
that i s Epentddesedn Ras and Rho-1 activity Thus, the a®Cis&RIOMOGH3
proliferative signalling pathways by Ect2 the result of an increase in
intrinsic Ect2 activity. Qur data denonstrating increase in activated RhoA
and inhibited p27Ki P1 tunour suppressor pathway following full-1length Ect?2
over - expression supports this hypothesis, and provides a possible nechani sm
for thﬁg’&bﬁ’%f full-length Ect2 in regul ating the G /S progression as wel |l
as in a{ t" transformation. WD 2011/ 062563PCT/ SG2010/ 000443 Exanple 3

fﬂ‘ge?a TR ol e'eﬁgiréﬁﬂar%%riﬁ PSRt n W E B s or et ?Sﬂs?ﬁémlﬂie
et hor 10B0f FBe RN P Rietolomen GAC HPett Sipidces Hetviabaten

phosphomdiuel. ﬂbkoﬁl%its‘ wrmr B8R SURKhdWn ngﬁ%hlsnﬁ)?d‘lbh&bd@ﬁdi’@elwd Rvestiated
decr eased, whereas p othoryIatlon enhanced i n cel over - expressi ng

bot h f umhethaidhe dElﬁ“Q"éﬁd“ reningl regigns effgplest FGA- m@ﬁlatﬂdsR? phgsphprylation

Par t | K th ibiged th

Cane pafil, uppRssEH; FIY A B GRS dobdatod Dnaat D e, o

ful I -1 ephosphojtation 2nibktide)/ic cells Avel@tmeM@bbﬁd fluthlengih a:tzan@its varibuse r

| evel s h th |

funct i oruRERisR Fufhie FAG7) SEHIIET A2l eBlest Mo S HhE B abibel BB o

EO[ ZN t elfH*ylé)?Iibu(eBtFtﬁi sémmt pa&erhrcuryzaf‘Wosuppsess&me@@prfr@pespﬁdsspmwlhmn Eni ,
C IS oun | N (6] asm durin Ul esce evi ou C

st epas dba ulbienathy ARERE-BRR AL Al ANIECESEY altalont b alahthrIawar Bt e

to the gybQReasiBh dvﬁégwrémtg%hﬁw thai theCHRRdSHaiR i§ W MHMHBMG&%M Hibﬂf

cellular location of Ect2 contradi S its activation of duri n&‘c
denonst requiredefor! Fel2 tarcsupatasssp2T i s Neiteera i ydoseain hrorl blctafmtml dBRER 2 in

U118 gl Pﬁﬁ%ﬁf}%f‘ﬁé"{‘gffgs_%‘%%%é@w%ded?‘ r{ggbgkgxt opl asm ¢ and nucl ear fractions

during 1 hase urt rng of Ect2 |ocalization as

qui escent cells were stinulated to re-enter cell cycle reveal ed that |ow
amount s Est2 tshfouyndoinghe cydeplases dutingrquiescengeopl asm duri ng Go/ Gl- phase
(Fig. 8b). The cytoplasmc fraction increased as cells progressed towards
m t osi s[000&13. Pravibusly, Eet2t was géparted toaktk ptesent irother mudleussderinglintespbésen ng

e 945 PP R Bl P At B SR BT R8T

Exanpl ecdllular location of Ect2 con_tradlcts its activation of RhoA during G4/S demonstrated
earlier. To address this, we analysed the location of Ect2 in U118 'glioma,c:éljls. jE¢t2
was found in both cytoplasmic and nuclear fraCtiéns during ‘interphase "(F:ig.i 83);
Further tracking of Ect2 localization as quiescent cellé were stimulated to reQénte'r _céli
cycle revealed that low amounts of thve' protein-was present in the cytoplaém during
Go/G1-phase (Fig. 8b). The_ cytoplasmic fraction increased as cells progressed towards
mitosis. This finding, although contradictory to previous studies showing the unique
localization of Ect2 in the nucleus during G4, may resolve the Issue of how Ect2 is able

to activate cytoplasmic RhoA during quiescence.

| Example 4

Ect2 nucleolus distribution, DNA binding and reguiation of ribosome biogénesis‘ .
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Ect 2 nucl eol us distribution, DNA binding and regul ati on of ribosone

bi ogenesis WD 2011/ 062563PCT/ SG2010/ 000443 [00082]. Further to the

i denti fi owbizonymbsethe role in G/S cell cycle regul ati orcTwe260006k43 hat
Ect2 itself was regul ated by mlfOR as well as typical nmTOR upstream i nputs
(e.g. nutrients) (Figure 9). U118 glioma cells were serumstarved for 72hr
then repleted with | Ong/ ml of Epithelial/Fibroblast/Insulin-like growh
factors (EG-/ FGF/ I GF) or 10% Fetal bovi ne serum (FBS) ECT2 expression

I ncreas ' ficantl hr W t orr ncrease in _mr

activit g%@zgreg%'i’%f 6‘5‘* 15"?6‘% i°ﬁ‘a%fgh%ﬁﬁ 'I%Y%' @55’?8"9&? foy 083]
Such fi fetFet2 nsBIERES Pedutdted BT ORYadRell @E‘N@i@eﬂ mTlORQidstr@éﬁi/\hF
In particular, it naéb pronote G - phase cell growth and eventua eads to

G /S trantientyiFigure 9k ALY I8dliemawells weresenypotaed for ?f?é\rftb%tﬁpdwsfi\fﬂ&t 2 had
a nucl eq @Ts/nii'o?feithéiié\kﬁibréi}i%ﬁinismnﬁé‘&mwﬁ'fé‘é%ﬂés(gbﬁ:/izéﬁ/ig@ QV/ of
, ere pre- e

ri bosone 0 ene transcrib fromr processed
into ri Eembbewpamnﬂheﬁﬁs&s&@'ﬁ? skpiregsipnamcreasediSighifioarstly atdRAbhe avithue | eol ar

accunul ation of rt hermore ct . associated with

Chr omat LR r??%?&d'%'"ﬁw%sﬁﬁ%gﬁa‘é@ﬁcﬂi" ?Te(??ﬂ%t?yc%ﬁ%/@g@aﬁ regul ated -

pre- rRNthspﬂimétmi(FQQureag@)at e-limting step in ribosone biogenesis (Figure
11). cycl e- dependent ECT2- DNA bi ndi ng was observed |n WCE, whol e cel |

hoan:+ IeE 558 BSdhendlie TR COa kBl be AL O bt ety
transcr pakicAlkr 3i§m\é@rdr6|'n%ﬂa by- fﬂﬁ@@béﬂ gFdwiA drﬁaévehtd"%y@_ﬂﬁo% ) tita\i’ﬁltlon

i ndependent priners i gure - bosonme bi ogenesi s, is often

up- r egulm@eePrdanee il tm%hveotheslsw@emundlthﬁbﬁc hed ¢ @ii@i@olai\edliﬂabntm hat
Ect 2 kn f e 0

signifi @Qﬁtf[élot‘yglt nhi tr)llﬂ'?le |u§ %etﬁie fact v&'ﬁ afﬁg?gddﬂg%?g?érﬁsnsblr{@f%b FgrﬁrNéA iSZa) ,
coI ony transmthedrfrc(rmr@blnbeam?bboceasled:eitd) ribogamé Badmi@)ﬁmmmEstawphen $orv hods

i nhi pitin Lioma growth wth conbj a |ca of Ect2 inhibitors
and " cnDhbisnBrdad FReReltl bt o GRen EE 2 HauaOf FyPheibG Gilh es
si gni f | aggddiatet MAAtAY eHrdnhatin dhactionbiaR@ d kksékdowmd of heErt heraaREbAIC dgent S
that act on gI ycol éSl s (Warburg effect)/mMTOR i nhibition. Gowth inhibition

was i ndRBLAEY ReerRNG, Harssiatiodr adiig-inifiegsstgn dn rPREEMEIbiagenssieiigure
i nhi bi t 945 ddil GuleQiepitlent E-I3- m%mmﬂr\/vété cheBaR WX ECRRGE CBF Iysate; S2,

cytoplasm; P3, chromatin fractions (Figu're 11 A). ECT2 was shown to affect ribosome
biogenesis through regulating pre-rRNA transcription as \ieriﬁed by quantitative real-time RT-
PCR with two independent prirners (Figure 11B). Ribosome biogenesis, which is often up-
regulated in tumour cells, is essential for cell grovvih; vWe found that Ect2 knedede
“not only affected ribosome biogenesis, but also signif icantly inhibited ceII;s' .growthA
including growth rate (Figure 12a), colony formation (Flgure 12b) and cell size (Figure

120). Example 5

Methods of inhibiting glioma growth with combined application of Ect2 inhibitors and

chemotherapeutic agents.

[00084]. Treatment of glidma growth was signiﬁeantly improved through combined
Ect2 and chemotherapeutie agents ‘that act on glycolysis (Wérburg effect))mTOR
inhibition. Growth inhibition was induced by Ect2 knockdown or glycolysis'and
RTK/PI3K/Akt/mTOR inhibitors (figure 20A). Ect2 knockdown significantly enhances
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WO 2011/ 062563PCT/ SG2010/ 000443 gl ycol ysi s and RTK/ P13K/ Akt / mrOR i nhi bitor
-induced gromh inhibition (figure 20B). Ect2 knockdown further enhances
conbi ned woRob/ae®A | nduced by gl ycol ysis and RTK/ Pl 3K/ RKT/SGEOR/000¥3 bi t or s
(figure 20C). [00085]. d ucose-induced ribosome biogenesis (as verified by
real -time RT-PCR quantification of 45S pre-rRNA) is dependent on ECT2. U118
glioma cells were treated with glycolysis inhibitor, 2-DG (10 MM in the
presence of glucose (5 mMV). R bosone biogenesis inhibition was reversed by

suppl yi ng .hi.gh i QA0 lucose (. ,.an S on
ccr. POV SRR OR HERRGE STRbEth i, ERASE SRR ZPRACY o
ECT2 knEledmlmcm{owd Iﬂmreerluﬁameeedmbin@?l&hwiﬁbmmmbusbgrglymly_ ; )mfénmcrease
in pre- e important pre-cursaqr for ribosone biogenesis) after

gl u'cose':&g&’I 'Wr&téﬁéa@gtt‘l’ﬁssfﬁgﬁ’f&@ée is suppressed in cells with ECT2
knockdown (Figure 20D). Rapanycin (50 nM induces time-dependent nucleol ar

accumul pig08s]. oblubsseindBaead Nilsd S Bicgsnadits |86 rifiedd b Steaptiinen RILPER! 2
(figure 21). In each experinment the follow ng drug concentrations were used
i n eachdexpidieatiemiof 4%pmrefREA)Jisi dependamnt) o BGbhinli 18 1gmamells weign v

Rapany Cirated AP U5 B2 piHbr 05-08 (90 In thd 88dnceT BE ghiRBs@(5 FRkAT.

i nhi bitor sensitizes ‘glioma cells to chenotherapy treatnefit such as with
Tenozol BiticsemeFbipgeeedis) inhibitih mesuremarsed by BRUppINinGRhjght kongertiationgtf EGFR

inhibition (Fjqure,18) with Erlotinjb u | 18A)..- Akt i nhikition
i th RSt A WebsinddacPiyefl o EfTen Neah ko6 ilbndgiopiat dese

18B) War pre-tRNA fto CdssaBsl th€ Btfece 98 IEL T2 iknvbled s hngosomébldheplesisn gl | s.
The cells were treated wi.ith gl colysi s or oxidative phosghor | ati on

i nhi bi t 8fana selis showed aed_%%reg%%@ p RilgpshiEIROrtant SRsEvTSPR[3FboRPMEp;
11 vashidgeredio) fdElabidd ABISIdnOGRBRRAS! fis McRIRE! I SuBKRRABAUR cBRsuit Of
pyruvate Tor the Tricarboxylic acid (TCA) cycle. Cellular energy |evel was
measur eBCY kpankdewnbiFiguran20l)s iRapemysivRIROpiid)s fridoess timesiepergient sugigelar

| L veis inhibiti F | Lof |
P T e R s T
oxi dat | gaclplesp@irent t#ie folloivry dtug codcehtrationafweret usddih azch vexperiorenECT2

' fi e.19) .. WD 2011/ 0§25 [,S(2010/000443 0 Th
ST T oo aMiarEhpit, Sam WGRRndne TOREEAPR2. BOURABATHaEE DDA DR A i s
suscept piab/ml bPolggrhydin.ons and nodifications other than those specifically

descri bed. The invention includes all such variation and nodifications. The
invention also includes all of the steps, features, fornulations and

conpoun@oBe]. eTHecgsd 6f Bét2iirntibitstsefsitited GRoraaeeils teefidrsthetdpyi tidadmeht y or
collectively and_any and all_conbjinations or. any twQ or nore g{v\-{'t he steps
or feat $Hdsas yibdsazolemide foguiseit). El-dRaraniatio BMtPeTW"ﬂHﬁ-P@ WM& or
patent g ' hAi t(Fi IBHORBABC MG A idHiBkibn

bt 1 et T psoh EPFRIDRILIRA(Fikre 18) BRA CHONEAIBUNT (Pt 180, A SO . o by
t he reawith ARE2 HHY uMpfanding OReiphibititmawith Rapdowyaing(20 nM eiFéigura d8B) Wéareung
appl i capy i i j - i Ot I i LS, t.ext 1S
o) <0 A R oAl R Lot ol BAEPHEF b dervedis

i nst r ucwitie gi/colysisarigpidatine phpsplthrglatisn éhibitora [2-Desxy-ghutope ¢2DG) andeet s f or

Py el . OURETYRUD GBPILILE IRl WeF ort by PrareblisedTaetibrits (®BIAR oyed | n
the pragiddemons sbliel dT\p§Rivale'for the Tricarboxylic acid (TCA) cycle. Cellular energy
level wés measured by Western blot ‘an'alysis of AMPK phosphorylation. Cells with
glycolysis inhibition showed higher level of phosphorylated AMPK, signiﬁcantly: lower
' mTO'R‘activity and reduced ECT2 expression wherea$ oxidative phosphorylation o
'ihhibtion did not affect mTOR activity or ECT2 exprésSion (figure 19).
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[00090]. The present invention is not to be limted in scope by any of the
speci fic enbodi nents descri bed herein. These enbodi nents are intended for
t he purpowe 20fym@xmsplification only. Functionally equivacescpnodeuass,
formul ati ons and nethods are clearly within the scope of the invention as
descri bed herein. [00091]. The invention described herein may include one
or nore range of values (e.g. size, concentration etc). A range of val ues
wi |l be understood to include all values within the range, including the

I Pl he . . .and dj h Wi ch |.ead
valves SR BT o8 L A5 ok AR ol
adj acenkusceptibre to/ ahHgtioMY ahd dabdinesticneeothernBia thése specifiedlyedesHBea?] .

Throughout this specification, unless the context requires otherw se, the
wor d " cdhprinventiosy includes jansudy variatior @ndy madificatigps. ¢ dhgr iEREEN 389 | be

under st ﬁﬁﬂge% dllgt e Efég)fs' fiahues ABriiliaflotd Qﬁ&;r@bﬂ'npbﬁﬁéé rétérréd 8'8r i‘P\Bid'taﬂéoeger S

but not excl usi on any other 1 nteger ~group of Integers. It 1s also
not ed t hatheispeciiicatiah, sndividually amebli@otivalyDand ahy GeRSH BRI SaoyisOd 0TI
particularly ip.the clai and/ or paragraphs, terms such as "conprises",
"conpri 8@'&“’?(9 Dggﬁpﬁﬁ?%ﬁ ﬁb{é%&ﬂﬁg‘t he |i ke can have the neaning attributed to
It in US Patent |law, e.g., they can nean "includes", "included",

"i ncl ud[00988].aBach beclimkrt, refetlenideatpatentnapplicatiorasr '‘paterd icitednig thisstent isal | y

of" and "consists essentially. of'. have the neaning ascribed o, themipn U S.
ot ent - PXAESSY icorbaiafEt b indheiseBlin BY s piich ponts i ol

excl udepg! aBNASd tdontidare byuthe Péhdeheadogbﬂr of this aextt hathadftheCdocunaiti ¢ or
novel characteristic of the invention. [00093]. O her definitions for

sel ect efefe@neg. paleat ppPUGalonwy Radentaaited i this text enefctepeptad inctbis text ion of
the i nvwélg%ﬁ%gsﬁ%%y &H&fs%HQQQUt- Unl ess ot herw se defined, all other
c and te ?

scientifl chnical terns used herein have the sane neaning as
commonl y understood to one of ordinary skill inthe art to which the
i nventi \é}oolg@].oﬁ\@ﬁ_manufacturer’s instructions, descriptions, product. specifications, and

product sheets for any products mentioned herein or in any document incorporated by
reference herein, are hereby incorporated herein by reference, and may be employed

in the practice of the invention.

[00090]. The present invention is not to be limited in scope by any of the speciﬁcv
embodiments described herein. These embodiments are intended for the purpose of
exemplification only. Functionally equivalent prodtjcts, formulations and methods are-

clearly within the scope of the invention as described herein.

[00091]. The invention described herein may include one or more 'range"of values
(e.g. size, concentration etc). A range of values will be understood to ihCIude all
values within the range, including the values defining the range, and values adjécenf
to the range which lead to the same or substantially the same outcome as the values

immediately adjacent to that value which defines the boundary to the range.

[00092]. Throughout this specification, unless the context requires otherwise, the word
"comprise” or variations such as "comprises” or "comprising”, will be understood to
imply the inclusion of a stated integer or group of ihtégers but not the exclusion of ahy

other iinteger or group of integers. It is also noted that in this disclosure .and
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W Caim 1. A nethod of nodul ating cell growh and cell cycle progression
by controlling the concentration of epithelial cell transform ng sequence 2
(Ect2) inwew0sldedear environnent. 2. The nethod as cl ai wed/sicnooloasai
wherein the cellular environnent is in vitro. 3. The nethod as clained in
claiml wherein the cellular environnment is in vivo. 4. The nethod as
claimed in claim3 wherein the cellular environnent is in a glioma tissue.
5. The nethod as clained in any one of the preceding clains wherein

i ncreasing. the concentration,of Ect2 induces cell growh. angd cell .cycle
b ogr oo SRTiRuyRAS BiARS At pdrBbhpSrtaTE St o ofilisRR” ARG RSy
cl ai ns icdraprisingteir thellRewanttavedRE ndghrngy aftribl@sd t@itiis NS, PaRntRMG &Gl ati on
of Ect2 inhibits cell growh and g’:e“l'lcéx%ﬁc e progre_ssi on fromGL to S phase.
7. The HAYMGAD BYeap KictHdeswhEicdided: hinciésHog napdithe ke and: that farmseshafeas
degr ade i tdahi Sbidts } i &, t he
o1 Pn coroneioBRY (Ea il (& o SO, Ghespltaly Bt Helathe g atoAbe %
them in U.S. Patent law, e.g., they allow for elements not explicitly recited, but exclude
elements that are found in the prior art or that affect a basic or novel characteristic of

the invention.

[00093]. _ther definitions for selected terms used herein may be found within the
detailed description of the invention and apply throughout. Unless otherwise defined,
all other scientific and technical terms used herein have the same meaning as

cbmmonly understood to one of ordinary skill in the art to which the invention belongs.
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9. The nethod of claim®6 wherein the concentration of Ect2 is renoved,
degraded or neutralised by an Ect2 specific anti body which anti body

conpri seswe 8aqueswsse capabl e of binding selectively to acysguenmersaet out
in SEQID NGO 4 or SEQID NO 5. 10. The nethod of claim9 wherein the
antibody is catalytic. 11. A nethod for treating a patient to at |east
reduce glioma grow h, which conprises the step of: a. contacting the
glioma with an antagonist to epithelial cell transform ng sequence 2
(Ect2). 12. The nethod of claim 11l wherein the antagonist is an si RNA. 13.
The nmethod of claim 12 wherein the si RNA conprises SEQID NGO 1 or SEQID
NO 2 orvgsg%l D NO 3. 14. The nethod of claim 1l wherein the antagonist is
an Ect2 % "M c anti body which anti body conpri ses a sequence capabl e of

bi ndi |
o5 e el naumeo st gcrderd M. S col svCerearbition b iro BB IS 1 o
Ect 2 which aabhé&%tléﬁfﬁfréﬁﬁﬁahal %emumeorﬁﬂr@meeu@ﬁcénmmm) sel£ceiviaty to

a sequence set out in SEQ I
~ environment.

The method as claimed in claim1 wherein the cellular environment is in vitro.

N

3. The method as claimed in claim1 wherein the cellular environment is in vivo.

4. The method as claimed in claim 3 wherein the cellular environment is in a

glioma tissue.

5. The method as claimed in any one of the preceding claims wherein increasing
the concentration of Ect2 induces cell growth end‘ cell cycle progression from G4

to S phase.

6. The method as claimed in any one of claims 1 to 4 wherein removing,
degrading or neutralising the concentration of Ect2 inhibits cell growth and cell

cycle progression from G4 to S phase.

7. The method of claim 6 wherein the concentration of Ect2 is removed, degraded

or neutralised by an siRNA.

8. The method of claim 7 wherein the siRNA cerhprises SEQ ID NO: 1 or SEQ ID
NO: 2 or SEQ ID NO: 3.

9. The method of claim 6 wherein the concentration of Ect2 is removed, degraded
or neutralised by an Ect2 specific antibody which antibody comprises a

sequence capable of binding selectively to a sequence set out in SEQ ID NO: 4
or SEQ ID NO: 5.

10.The method of claim 9 wherein the antibody is catalytic.

11.A method _for treating a patient to at least reduce glioma growth, which

comprises the step of:
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16. A conposition conprising a nodul ator of cell cycle progression capable
of controlling the concentration of epithelial cell transform ng sequence 2
(Ect2). IWoThba/wessposition of claim 16 wherein the nodulpetrsG2compsisses an
agoni st to Ect2. 18. The' conposition of claim 16 wherein the nodul ator
conprises a therapeutically effective ambunt of an antagonist to Ect2. 19.
The conposition of claim 18 wherein the antagonist is an si RNA. 20. The
conposition of clai m 19 wherein the si RNA conpri ses SEQ IDNO 1 or SEQID
NGO 2 or SEQ I'D NO 21..The ¢ Sltl ofc i,n the .

At agoni st 15 ah S e oG8 it b’ Sifeden B Shie el &5 Brshiming
capabl e of bi ndi ngegigineetd (Eet2).to a sequence set out in SEQ ID NO 4 or SEQ
ID NO 5. 22.The conposition of claim?21 wherein the antibody is a

cat al yt | ¢ BNThEABthdé® ofslafn 11 wherein the antagonlst is an siRNA.

13. The method of claim 12 wherein the siRNA comprises SEQ ID NO: 1 or SEQ ID
NO: 2 or SEQ ID NO: 3.

14.The method of cleim 11 wherein the antagonist is an Ect2 specific antibody
which antibody comprises a sequence capable of binding selectively to a
sequence set out in SEQ ID NO: 4 or SEQ ID NO: 5. '

156.The method of claim 11 wherein the antagonist engages the DH domain of Ect2
which antibody comprises a sequence capable of blndlng selectively to a
sequence set out in SEQID NO: 5. '

16.A composition comprising a modulator of cell cycle progression capable of

controlling the concentration of epithelial cell transforming sequence 2 (Ect2).

17.The composition of claim 16 wherein the modulator comprises an agonist to
Ect2.

18.The composition of claim 16 wherein the modulator comprises a therapeutically

effective amount of an antagonist to Ect2.
19. The composition of clalm 18 wherein the antagonlst is an suRNA

20.The composition of claim 19 wherein the SIRNA comprlses SEQ ID NO: 1 or
SEQIDNO 20rSEQIDNO3 IR

21.The composition of claim 18 wherein the antagonist is an antibody to Ect2
which antibody comprises a sequence capable of binding selectively to a
‘sequence set out in SEQ ID NO: 4 or SEQ ID NO: 5.

22.The composition of claim 21 wherein the antibody is a catalytic antibody ”to
Ect2. '
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23. The conposition of claim18 wherein the antagoni st engages the DH
domain of Ect2. 24. The conposition of any one of clains 18 to 23 for use
as a nediwementosbes treating a patient with cancer. 25. pEsceonposissi on of
any one of clainms 18 to 23 for use as a nedicanent for treating a patient
with glioma. 26. The conposition of claim24 or claim25 further conprising
a chenot herapeutic agent. 27. The conposition of claim26 wherein the
chenot herapeutic agent is selected from Tenozol oni de; cisplatin, platinum

car bopl at i encti t abi.ne, clitaxel, .dgc oposi i, nor el. bi pe,
Conos bean 25 THE FonbDaiiaf of R Lid it 0 s enist o a0amts fn at SRR oh
Cediranib, Dgg@tinib, Erlotinib, Gefitinib, Imatinib, Lapatinib,.
Lastaurtinib, Nilotinib, semaxanib, sunitinib, vandetanib, vatal anib,

Vor t manni 4. 7RO RARIoSitioRdsCAM oﬁezofraﬁmsTw 0PV RAAISISS a FRAldanRht fERA L
R2, Apoptosis inhibitor 2, FasL, Exisulind; nolecul es which hanper cell

growth such Hgatmqmﬁsvermvgthmr ol i gonmycin, or Rapanycin or Rapanycin
anal ogues. 28. The conposition of claim 26 wherein the chenot her apeuti c
agent is TSwbhelcompesitiongof amecoemicdaitisoh8 46 23 tar msecaswaemedicameant for

chenot he_rape ﬁwa%g% At%&ﬁ%y Dgl ucose. 30. The conposition of claim

26 wherein t erapeuti c dgent is Apopt osis inhibitor 2. 31. The

conposi ti o8 ﬂtne %o%'pg]s%gn\g?% r{'\rbzlt gr clglﬂ? 53 c%%;'nr?su? enthemotﬁ rgagyt?c' n-

agent.

27.The composition of claim 26 wherein the chemotherapeutic agent is selected |
from: Temozolomide; cisplatin, platinum, cérboplatin; gemcitabine, paclitaxel,
docetaxel, etoposide, vinorelbine, topotecan, or irinotecan; tyrosine kinaée
inhibitors Axitinib, Bosutinib, Cediranib, Dasatinib, Erlotinib, Gefitinib, Imatinib,
Lapatinib,. Lastaurtinib, Nilotinib, semaxanib, sunitinib, vandetanib, vatalanib,
Wortmannin; apoptosis inducing enzymés, TNF polypeptides, TRAIL R1, TRAIL
R2, Apoptosis inhibitor 2, FasL, Exisulind; molecules which hamper cell growth .
such as 2-Deoxy-D-glucose, -oligomycin, or Rapamycin or Rapamycin

analogues.
28.The composition of claim 26 wherein the chemotherapeutic agent “is
Temozolomide. | '

29. The composition of claim 26 wherein the chérﬁdtherapeutic agent is 2-Deoxy—D-

glucose.
30. The composition of claim 26 wherein the chemotherapeutic agent is Apoptosis
inhibitor 2. |
31. The composition of claim 26 wherein the chemotherapéutic agent is rapamycin.

32.A use of the’compositibn claimed in any one of claiﬁws 18 to 31 in.the

manufacture of a medicament for treating a patient with cancer.
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32. A use of the conposition clained in any one of clains 18 to 31 in , the
manuf acture of a nedi canent for treating a patient wth cancer. 33. A use
of the conpasittieessscl ai ned in any one of clains 18 to 3pcirchhw/ooeasif act ure
of a nmedicanent for treating a patient with gliom. 34.A nethod of
identifying an antagonist.to cell growth and cell cycle progression from Gl
to S phase conprising the steps of: a. contacting a cell culture with a
sanpl e conmpound; b. detecting the concentration of epithel ial cell

transf or ni Ect2) in the cell; and
concentr atToR T i e, ROmpoRkiB Bl S 4 B Ropt CPRct Bdoust h fhe

sanpl e conpopRRufadRePY rﬁeategrheﬁﬁ@rtr@aﬁﬁ@a@afuanmmgmrhatl on within the
cell culture contacted with the sanple conpound in relation to the second

cell cul tLﬁﬁA'rﬁQﬂhﬁéQﬁﬁdérﬂﬁynﬁ?%‘ é‘ntﬁg gmadcénsg@m:%ha%yn'@b}e &%grérslé?odmt hod
of claim 34 wherein fiTst and second cel |~ cul ture are hunman “gl-i oma

cells. from G1to S phase comprising the steps of:
a. contacting a cell cuiture with a sample compound;

b. detecting the concentration of epithelial cell transforming sequence 2
~ (Ect2) in the cell; and

c. detecting the concentration of Ect2 in a second cell culture not contacted

with the sample compound,

whereby a decrease in the Ect2 concentration within the cell culture contacted
with the sample compound in relation to the second cell culture indicates the

sample compound is an antagonist.

35. The method of claim 34 wherein the first and second cell culture are human

glioma cells.
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