1 METHODS FOR CANCER THERAPY AND STEM CELL MODULATI ON CROSS- REFERENCE
TO RELATED APPLI CATI ONS [ 0001] The present application clains
the benefit of US provisional application 60/778,532, filed March 2,
2006, the entire contents of which is ilncorporat ed by reference
herein for all purposes. FIELD OF THE | NVENTI ON [0002] The present

i nvention r 1.
conposi ti ong\mﬁgfopﬁeﬂ?k ‘?ﬁerﬂﬂmﬂ phylaxi's égg‘r%‘clglro IyJITArrlr 9&1 ng

apoptosis in a tunmour cell. The invention also reI ates to nethods,
conpounds and conpositions for nodul ati ng pluripotency and/ or

sel f-renewi ng char &CROSSSREFERENGEST@RERATED AFEPLICATIONS
(including a cancer stemcell). 15BACKGROUND OF THE | NVENTI ON
[ 00G3] Cancer [9@013} Thgj presens epplicftion ecdaimsvibie | bnefite of BES pg)visfntmal application

second- | %@%@%ﬁaﬁﬁgé\g&cﬁ(ia&%é th %t‘?-? &Tgntg E‘m hr1c|:hel% gco ora &rgference

nunber one ‘calisé’ o rn e apan, ore
and t he iatetn fooplllpatposes. of t he UK and Spain. The nunber of peopl e who
devel op cancer each year is increasing. 20[0004] |ncreasing evidence
points to the inportant rol eFIRLDeQFGAIEINVENTEDNt i ons i n cancer
devel opment. These invol ve DNA hypernet hyl ation as well as chromatin
nodi fi cati ons [6002h Ths p'resmmmumﬁdﬁylmlaitesn tcamdeﬂiedsehmlmﬂﬂg)moﬁfponnca and

revj ew see Fei. ber P Nat u 1 ews netics (2005

27 15" © RimpStfiourtos dsp et g cRSHIED ab ror o Ry TYBREHRBREsd @
by epi genghdw £BEChamkesABentidnl ke ralere o haéBOEY, lo@ﬁmp%ﬁndsdmﬁ:ﬁbbmﬁ&hmons for
genetic nutations, tunour sSuppressor genes eplgenetlcally si |l enced

can be r Sdolaiagaimngiency 4 selbupnesying clysagipisicn gbpsisal ecliiprogenitor cell

senesceng11l=.m1u}§mrgsa {paliisn tRkes epigenetic nodifications an ideal
target for therapeutic interventions in cancer. It has been shown

that specific inhibitors of DNA nethylation, 5-azacytidine, and its

de anal ogue, 5-aza-2' -]%Seﬁa@¥b|lfﬂﬂ IQ%?IE b I DNA- dependent

met hyl t ransf erase ( DNMI) ctrvity, reverse e si'lencing of
tumour suppressor genes and have shown utility for the treatnent of

haemat ol ogi cal[om?l ANaRE} BSa rhajbNCaRE Jff daabs vatiBwddes %emgdﬁevg@foﬁ@lreadmg
agents that interfere with enzymes that nmodify histone, such

hi st one gaiecfydengein dayalonagr eountries and even the number one cause of death n e.g.
Australia, Japan, Korea, Singapore and the male population of the UK and Spain. The

number of people who develop cancer each year is increasing.

20 [0004] Increasing evidence points to the important roles of epigenetic alterations
in cancer development. These involve DNA hypermethylation as well as chromatin
modifications such as histone methylation and deacetylation (for a review see Feinberg,
AP, et al., Nature Reviews Genetics (2005) 7, 21-33). Many tumour suppressor genes
have been found to be silenced by epigenetic mechanisms. Unlike genes harbouring

25 disabling genectic mutations, tumour suppressor genes epigenetically silenced can be
reactivated and to cause cells to go into apoptosis or senescence. This feature makes
epigenetic modifications an ideal target for therapeutic interventions in cancer. It has been
shown that specific inhibitors of DNA methylation, 5-azacytidine, and its deoxy analogue,
5-aza-2’-deoxycytidine can inhibit the DNA-dependent methyltransferase (DNMT)

30 activity, reverse the silencing of tumour suppressor genes and have shown utility for the
treatment of haematological malignancies. Clinical trials are also underway for agents that

interfere with enzymes that modify histone, such as histone deacetylase inhibitors.

[0005] Similar epigenetic alterations such as DNA methylation and histone



nodi fications appear to be involved in the mai ntenance, proliferation
and differentiation of stemcells. Mature cells of the various

ti ssues of an organismarise fromprogenitor cells, which possess a
broad devel opnental potential and repli%ative capacity. Peripheral

bl ood for exanple contains progenitor cells that can differentiate

i nt o endaidifi¢ation®bppeas elbainvolyes D dieindibigtarR e Citbliferatidhe@a @i ff@tnttibh S
inturn originate fromstemcells, which have al so been _identified in
most ti s$tFe% cells datets) qells of dhe vaTiQps (issHes od B i paiey apgs fremy pragendfog cells,

able to Q@Hi&?f)&@ﬁésaé ﬁrdaﬂt&vaﬂﬁm&ﬁﬁyf:&eﬁtiﬂ?%hh 95@1%&@4 !:z?paci%}!%rigﬁeral blood
heart, liver, brain cells etc., while retaining the ability t

prol i f er dereexang¢ jcantaiisypropenitey | cells dhatagad didiaentigie dntooendethebplaom vescular

kno to I r i i r I .

dovel opreiEt AL P FAb B BShahEE oA AR R Telisarhigh have oo
ear |y dewvetopiwatified im mostrdssey. fSiem aclle areetvl g amdeffegentiBeadt cells that  ar@nidle to
Dean, W,, Reproduction (2004) .127, 643-651). [,0006] Evi dence for
o ol e ofiESPYEIBTT Ay VERGR BREST LRl Bk o AerbNGR e rals 6, pRie
for inst ane@iddiBe ABARY YRpiobiferhidahddfmite]yD M@ forOindeddieidNhtfonSS N A are
cell cultures show a vari e,tt)l/q of clonal DNA alterations, such as a

di f f er enkpayn ferappiaig rwcaptiong slates dpeng germ qel] dovelepment, pelyieem festilisagian

Genit 1 oo (B BBooTY AR B L RFQ ANt it tor o DLW Ee .0 Santos,
progeni t &, and DeanhWs, Raprodierion (2004 627, 9dd¢63).ed to be a key

determ nant of cancer progression (Feinberg, A P., et al., 2005,
supra). [0007]0Ghed r ixtitignce daneevplet dleempanetinabtrmbenssur the myaintendnee ' estem

on the fuy i |l or net.i e oG ated with th
anat or B 15 10%insiBhoq 68 fERTHIoR G300 SRsARE° R iontt Sl (M e show
drug shoul dhrize} ef clonel PNA lditeratibngtsutleasta diffetdatitl micdplation of inter alia the

pro)jferating cancerous cells, while | eaving non-c rous cell
u_naffg'f ect &M ‘ééﬁ‘rﬂOI’aBgFl}FaEWé’éV‘i RERQTY SUPRRTERTD (278T mgl @E&lgﬁﬁt Bf)dfvé‘;‘”‘ ¢
di rect ed desBr KRI0S) 0§7,$ @b,quw-l‘l&?lo)?SElﬁée&ﬁBC&Tsn@ﬁbﬁ Sof{ ?r&genft{‘?r ReM € Has

application 2005/ 0244417), the applicatiron of agonists to receptors
t hat ar e furtteraers kogs susgasteddp tbeiarkayydstasmistant gheacerqup grgssies(fsirbsrs AP,

applicati 20398/ 456), the application of interferon-containing
chi tosan-ef){'aﬁi g@?as%faz.l es (US patent application 2005/ 0266093), as

vel | as the apgig af)df‘ﬁ{]en%?t %@%ﬁ%@? i%xgﬁ%ess%%f)ﬁ%gﬁﬁr fofidek Yt ﬁnﬁﬂ&&‘}l or

for a certain'typ pro unknown mechani sm
(URat egenatpppdhiangesi asso @06 MoAHS 3ensfof0itiind] celln intearaligngetacedls. An ideal

research ef.forts ;have al so.been ertaken .t.o .devel op an i genetic

Comcar -1 AEHRbee PRSI SR RAHAATDE R RO i, PRUBLATE Scgious
cel | s ar eeltg)jowrhileorleaviie hHbraBant@royieakelly fwiaffabtcV eRotcBW §BLodehes include
Brown, R. and ét&rat hdee, Gb Trends jn Ml ecul ar I\/bgi ci ne (2002)9@, 4
(Suppl . ) Immpgoderapy ysingpptivedigs diupriedsfpymarkers of selectgd gpes of cpaser sells (c-&.

Drug Di SW?éﬁén( gP8IRhtisn 2b058ZaL)7), ﬁl%}’égai&%igﬁ%o% 8f 9Fdnstd WO rE®Btors that are

S
met h%l transferase inhibitors, 5-azacyti Vi dazaTM and deci t abi ne

( DaogenBrpresrgd eomgeaidaint types pheanger kastls (Tifepathaby epmisatiom PG V406); the

the trea : e _ggﬂ#%-- y RT h@ﬁ.ﬂ@& | gel C ondi i

al so knO\t/dvﬁﬁ ggsatl&tbr g?eﬂ&ﬁégﬁ(g{. lglrng iqsg{t?%grh ore sti ?I &gs nﬁ%gﬁi %ﬂbﬁdaﬁgﬂ
2005/0266093), as well as the application of a compound that acts as a cytotoxic agent for a
certain type of prostate cancer cells by an unknown mechanism (US patent application
2005/0245559).

30 [0008] In recent years research efforts have also been undertaken to develop an
epigenetic cancer therapy, since abnormal patterns of DNA methylation in cancer cells are
known for more than 20 years (for an overview see e.g. Brown, R. and Strathdee, G.,
Trends in Molecular Medicine (2002) 8, 4 (Suppl.), S43-848, or Yoo, C.B. and Jones, P.A.,



5 the art for novel conmpounds and conpositions for treating or
preventing cancer or neopl astic disease that preferentially kill

rapi dly cancerous cells. [ 0009] Wth respect to the nodul ation

of stemcells, the ability of enbryoni c3stemcells to readil y
differentiate continues to pose a ngjor practical challenge. In order
t o mai nt AgrseMAsI TrustEReehl (2006) R 19|3UKSG?CN@&F&1h§Ie§€I &nlytW8IIINA methyl-

differentiating durjing handlin 10. an rovmn in culture_has to be
pr event edrangfsrasg mleblF%&ﬁzqc %nei(‘éld@% tané)ﬁlawra}vlw%?w Yhbavgemade it

presence oihe Bhkkt. %ldf hafd Héen Oégnp?t)\,ea%f tHeftr2RRAR of eio?l § %‘?10? yidrohle, a
patents No. 5, 843, 780" and 090, 622) or In f| br bl a -condrti oned
medi um (@Mmatmblgeqﬂi Rendition aboémomd@r “pcelp@femmy Theret mdhereﬂare@hklhamaodsn
enbryoni t e ont neous differentiatio

o o r o 0 GEESC G "RindtNRE 380 ARRRRRIN Pl dBhg N Bk P A g
15 sel f - menydastic dmeasmuhaemefdnemmtly(kﬂstapmljzedﬂcenouhlaellsal so been found to
inhibit differentiation of nouse enbryonic stemcells, but it does

not replace t @009 eWath ré@ectetb tieenbdulatiorps fstan celig thdi dbiléy efi tinbtyoait stdm

human enbr on C Ther.efore, neans of nmmaint
L ot ehtS o, ety U BRren it SAPHEO SN & Bt reoro BgRee ke In, pler to

cells V\D%hadntbﬁi @nSrybfiicafdoh RblIAHNA ULTHRRINt bRWA itk amefdnﬁh dfvend Mdrldling

comrerci al potential of stemcell 20t herapy [ 0010] Stemcells

ar el so 3ndBHIVING I GHBIA B b@aw‘@atesielf@ttgmeafpnmyaés@;gadmg@allerscultured in
often o t d T at S

( fhd Fes%;ﬁc% &F faA cél?%el%ﬁ %D 'a gl?gc{él & %@H&Ecéuﬁ @Hé’% %ana r};:f\‘attt%n@sg

of a m xtur two or nore | ayers
of such &&£45i780namsl bIDeGélBQé%hbt e fibeybdasocandifioredeme Beme( @ peNeventheless,

stemcells_in rin era ralels even in., 25 the

or mal e ey ettty Rl RE SordRiTH, Ao oS ceRS il g 28 spafancous
renoves tdifﬁarbntidﬁoﬁfduﬂng utlfmilfo 1!5[’@ Sga\ttbh.hmiﬂ(aﬁﬁﬁ\dﬁlﬁﬂ)itﬂlg/ fatidB W factor mediating
recurrence ers, |. e 004 3, .7150-

Furbher mﬁ?lé ers% R BonsS ¢ ems@e%ele &@@%gﬁ@%ab% %Oamﬁdw@eb%rhf%ea%eﬁwn
cel I's ingggiduse élﬁﬁi%)éhﬁ st G| bﬂ19it Eé&%ﬁi raﬂ&ebﬁ@fdpe Sﬁfa@@ér ceﬁ@hﬁl‘;ﬁ@\?@nﬁﬁ
have been shown to gener at ed by a limted nunber of |eukaema stem
cel | s of dﬁ&re?tw@ene@ﬁshwargl gubryonic Psisge figds. Hhepeforg meqnsoef maimfaining
Acad. Sc:ﬁ)unég ned U)o 5139101' é\%d%% Fsticd %‘?rﬁi}; IGrE‘? .Sceﬁg oul(g be a
abrogating uripotency -renew n erls iCs of stem

cel | s i nsshatdntiali rmhmesemcml tsbv\taycin caaallﬂzmgbéleaﬁm eomnmrmalopotbmialaof stem cell
perjpnent, renoval of such carcinomas. 4 well as conpounds and

cor‘éﬁgm t %% hat are capabl e of pr ef erentially killing a cancer cel I

w t hout affec a Lfon-c ncer er obj ect. of
present | nvent V01 SIBRRERLANR G  porkisttieS er g RlpRe b B ohelts
and/ or s¢bften @nthel tegechal det@iatHithasprofluc 1dsedd @whegeRd bok mikhire 0% two or
SUMVARY OF THE | NVENTI ON [0012] In, one aspect e present

i nvent i of9re| sbgyologicah layetse B?e galighans Jiogms p t%hneﬁm%ewee 8lso gcalled
medi Ca”e?érat%@ércin@ﬁﬁcbggelﬁﬂﬂﬁgtclﬁ‘ sferh Belfs ih AR t@ﬁkdcaﬁéﬁq{n‘i‘d’s gl AlveRd in

pI ur| pot ency and/or self-renew ng characteristics of
el pr ofeniaroral ewbryo. Their poessnemerniaiptain that h]@er@@h@rﬂw often remayeg e bulk

of a tumour mass without preventing tumour recurrence (Chambers, 1. Smith, A, Oncogene

(2004), 23, 7150-7160). Furthermore, stem cells have been suggested to be a source of

cancer cells in solid tumours, including breast and brain cancer. Leukaemias have been
shown to be generated by a limited number of leukaemia stem cells of heterogeneous origin
30 (Passegue, E. et al., Proc. Natl. Acad. Sci. USA (2003), 100, 11842-11849). Therefore,
means of abrogating pluripotency and/or self-renewing characteristics of stem cells in such

tumours would typically be a precondition for a permanent removal of such carcinomas.

[0011] Accordingly it is an object of the present invention to provide a method, as



In formula (I) Ais Cor N R, R4 and R5 are independently sel ected
fromthe group consisting of H and aliphatic, cycloaliphatic,
aromatic, arylaliphatic, and arylcycloaliphatic 20 hydrocar byl
groups, conprising O - 3 heteroatons sefected fromthe group
consisting of N, O, S, and Si. R4 and R5 may optionally be |inked so

as to defwdNeasangloupiadridoconystishivas it afHdaﬂgﬁe oRgrdfaeﬁﬁlmlﬂﬁ farcﬁﬁbérllell
group consjisting of Hand a hal og en§ .. 123 is H, or

al i phat i VioubAffecimgnh BOPCansEERYscealn Jt sgd éwﬂleémﬁcr §if e preserg 1%‘&?1%1011 o
chain Carp?&ﬁd@taoﬁﬁthﬁﬂdofomod@latiﬁ% PLARIRIR Sﬁ'dﬁﬁts‘:cff—r@:ﬁé%ﬁh% %aﬁ'&&ﬁ@tws of a
consisting of N, O, S, Si, and hal ogen 2% I'n sone
embodi mestosyprgcditorrellr O . In some enbodi rrents al so R3
(i ndependently or at the sanme tine as R2) can also be F or Q.
[0013] In another aspect the present invention provides a nethod of
i nduci ng apoptosis in a tusdilVMARY QF FREINMENITHINhod of nodul ati ng
pl uripotency and/or self-renewing characteristics of a
sten progenitor cell. The nmethods inc|lude adninistering to 30the
respective cellPOR]cdmnpamapass thegmpseatinypation rela@@Sd@ﬁ#ﬁo\éﬁetqf@wwund in the
i nduci.ng i MR PPN To %&@
and/ or @Q%ﬁgﬁ%ﬁﬁq@ﬁ%‘ﬁ’act erﬁogﬁdggﬁl%?& png tsoltg}éﬁ}‘l a?%lgenl P él‘rll F YJ%ammg
phar macewplirgakency rpdior sélorenenu g desacerstiop ofladteagprigénitoe delé.b"ﬂwecamp caind
ph ceut | ble salt thereof The pharnmaceuti cal

ﬁ{)d;sal tllso(’tctﬁ%§g? glcfeg?al r@l ude a carrier or diluent. 5[0015] In yet
anot her aspect the present inventi provi des a nethod for nodul ating
gene expression in a cell. Thd \rb?s%gcti ve cell expresses the
conponents of a polycomb represgive conplex. The nethod includes
adm nistering to said cell a f the general fornula (1) (see
above). BRI EF DESCRI PTI ON OF

15

or' OR®
In formula (I) A is C or N. R, R* and R’ are independently selected from the group
consisting of H and aliphatic, cycloaliphatic, aromatic, arylaliphatic, and arylcycloaliphatic

20 hydrocarbyl groups, comprising 0 - 3 heteroatoms selected from the group consisting of N,
0, S, and 8i. R* and R’ may optionally be linked so as to define an aliphatic hydrocarbyl
bridge. R? is selected from the group consisting of H and a halogen (F, CL, Bror I). R® is H,
or an aliphatic or arylaliphatic hydrocarbyl group comprising 1 - 8 main chain carbon
atoms and 0 - 3 heteroatoms selected from the group consisting of N, O, S, Si, and halogen

25 (Cl, F, Br, I). In some embodiments, R? is F or Cl In some embodiments, also R?

(independently or at the same time as R?) can also be F or Cl.

[0013] In another aspect the present invention provides a method of inducing
apoptosis in a tumour cell as well as a method of modulating pluripotency and/or self-
renewing characteristics of a stem/progenitor cell. The methods include administering to

30 the respective cell a compound as defined above.

[0014] In yet another aspect the present invention provides a pharmaceutical



10 [0016] The invention will be better understood wth
reference to the detail ed description when considered in conjunction
with non-limting exanples and the acconpanyi ng draw ngs, in which:
[0017] Figure 1A depicts a Western bl ot? anal ysis of HCT116 (left) and
MCF-7 15 cells (right) treated with 5 11M 3-deazanepl anoci n ( DZNep)

for 48 ardmpdsition fsr,induwdngapdpiasis inANamour e¢ll ARG thediting! pluriftiteicsiand/or
| evel s of the PRC2 conponents SUZ12, EZH2 and BED were drastically .
reduced. SRETEIERE cBRfadGUsitng 10fah dlepl PiRgenIEsk picls dhg Phpayeqeuticph composition

obser ved.indig¥!Scdipddid J¥Richnta bbRRdreS aMﬂll}aMe 38y MBSO The

medi ate DNA net hyl ation, were not affected. Trinethylation of lysine
27 of hi phamacguiigaBeampysitiogamay furthepinsinde agarriangr dilvasguced, while no
effect on methgl ation of lysine 9 of histone H3 (H3- K9) was

obsey ved. [00X5d0118] yFi goether Bsprepi the spresrat alnuenfions prsfvideR ea pthod for

| evel s of r I =7 H

transor | g EeneRbifign B pCkoll v feepBithe Jolf Rrds TS Bomponents of a
t r eat mentpolyidaihib Fépresdivesconpplex .t Treahettlodmclnled admmisderings talsajdallviasmpound
i sol at ed %g{gor RTiJE?CR %P@L%Si quAfDH sewed as a control. [0019]
Fi gure 1E"HEFHCHE tHE £ 31°V8t deazanepl anocin in the presence of
prot eosone inhibitors on EZH2 and SUZ12 protein levels. MCF-7 cells
were treated with 3-de i the addition
of proteosone inhibi toméﬁg%%W%éﬁgbmwﬁﬁ%S (20 p. M
andlq 10 p,M for 8 h. Cells were harvested for 30Western bl ot

anal ysi s of n U, - . . -
Tt o dazof 4, 0GR, Ekeniqf wil e betisr wndersiqod. wit reference g the degilgd
i ol , Chemdesdripfibst mhet s coiidet@P G52-cOfubctidd: with non-limiting examples and the
5-(4-amno-1Him dgi\zo 4, 5"er idin-1-y1)-3-(1-

hydr oxy e iSRRG r%‘&’é’ﬁf’éﬂ M i ol , * Cheni cal Abstracts No.
146424-81-9; C 5 (4-. . .

an no- 144 1 m dOUTL, EigpES A dlemiqts g Westerp plot el S HGT bS5 ad MCS7
entene- 1 ceigi@ght) refidS-Wish 8pl0 Blddadankplabbcih-(DENp) For L4BHind WAZ@urs, and

[4,5- c]pyridin-_ 1 -y1)-3 -[1 -hydroxy-2 - prop engl]
- 3-cycl Oa@ﬂp@h@_zyyeg_t@pﬁqnt €oostRly. Prpdeip -}qy_eblo_fgl,le PRCZ components SUZ12, EZH2

5-(4- am R84 kb WBicdRERIcAPreduced. No effect on Suv39hl and Blim 1 expression levels was
clpyridin-1-y1)-4-fluoro-3-(hydroxynethyl)-3-cycl opent ene-1, 2-diol,
CAS-No. ©b bevels of PN smethyhivansgerasesi PINNEZond BNMT3pr which-mediate DNA

-y1)-3-(2- - 3- tene- =di ale,. CAS- 71-58-#4,G
57 (0 am SRR Bare Y BHIREE Ffiedn fith Gr D o7 HIRRTE (A7) S
pert(ene- hpediraitronghSelioced? 2446 o 138t otimebhyldticane frigsiheti ofitdstane H3 (H3-

I[4 5-c] p)f{d)%&lrars]-obg'er;/gd]f) -3- cycl opentene-1, 2-diol, CAS-No. 111005-71-1;

G A ST B s SRS SG bORRLS
3- (hydr orgret, U2 18- eMCEBDER earsk, &ar@bﬁbﬁorﬁﬁSTN@RB_s&?aﬂ- @Faﬁd affer (+)3-

4- (6-am no-9Hpuri n-9-y1) - 3a, 6a-di hydro- 2, 2- di net h 4H cycl openta- 1,3
- di oxol efEa%EEMaRRSID regiinenp HCT116 cells were treated as in (a) and total RNA was isolated

25 for RT-PCR analysis GAPDH served as a control.

[0019] Figure 1C depicts the effect of 3-deazaneplanocin in the presence of
proteosome inhibitors on EZH2 and SUZ12 protein levels. MCF-7 cells were treated with
3-deazaneplanocin for 18h, followed by the addition of proteosome inhibitor MG132 (5
uM), LLNL (50 uM), MG115 (20 pM) and (10 uM) for 8 h. Cells were harvested for

30 Western blot analysis of EZH2 and SUZ12.

[0020] Figure 2 shows the structure of illustrative examples of compounds that

may be used for inducing apoptosis in a tumour cell: A: 3-deazaneplanocin A, 5-(4-amino-



15 88824-08-2; L:

N-[ 945- (acet yl oxy) - 4- hydr oxy- 3- 1hydr oxynet hyl ) - 2- cycl opent en- 1-y11- 9H
purin-6-yl kbenzam de, CAS-No. 83844-33-1; M

5- (6-am no- 9H purin-9-y1) - 3- (et hoxymet@yl) 3-cycl opent ene-1, 2-di ol ,
CAS- No. 138571-48-9; N. 4-nethyl -benzoic acid [ 346-

ani no- 9H1@pfmlaa&{¥$)cclﬁslyﬁmdu 3. ggm cﬁqﬂﬁrﬂng -hepaepdarnydl;Zldiey cl opartieatical

| -yl Jmethyl ester

5-(6- am esgaqts uoNe- 9HU30FIASE; y1B: 3- Hdraméngy WEtimydapoft, S-pipyridin-1-y)-3-(1-

cycl opent i Dﬁi}g& ( r i 0- - 5.4
5- (6-ami ng;ﬂ% %ﬁtﬁgﬁ 3'O‘LQV"IPII rin H%I 7 gld @%ﬁlcl)l?%l % éﬁ%%%g’gt %n%gli 8E)-gdi (ojl ,5 “
CAS NO Zbﬁﬂﬂ@&}H?iﬁuQazogj c]pyndln-l yl) 3-(1,1-dihydroxypropyl)-3- cyclopentene—l 2-diol,

aCI 1 f?\%lﬁo gglélg’ ﬁé) &P Ii %5@ aq‘lrll(l’)l)o(%l‘llllﬁlﬁgzlo?g %nct]ﬁﬁfdm- -ﬁf t3_)?)1()['1ydroxy 2-

gglggnlr‘?lg%lbeﬂvﬂﬁncﬁiop&teﬁe -PRofiyll CxS el BPEIT 89169; IR :25-¢4-@hinoOAS NMazo[4,5-
ani no- 9Hcﬂmmdm d-xpr-forg-pubydnprmsthyl) 3-gylorepent badial, SASR-bp, 127828-67-

CAS- No. 303P64% A, T}H%%d 4,5-c]pyridin-1-y1)-3-(2- -3-cydlopentene-1.2-diol,
5- (6-am no- 9H ?f mo g 1 aZO[uo % §n(1fnl u%r)orr(etq{o?gnys) c%ﬁoﬁgnetngne "
2 d| o| @@-N@ %(1)972]45 41 (6 54(4-amino-1H-imidazo[4,5- c]pyndln-l yl)-3-methyl-3- cyclo

) oI ’ﬁ%&%%r%@gg‘f@%@%ﬁi«ﬁﬁ% S AR £ AR QTR A4S Sl OREIL £ 5-

5 (6 am nrgeldptnpanct 1N2-8i0l LT AS-Na- hyl06>31- - Proeyapihp- 1H-imidazo[4,5-c]pyridin-1-

dep) ot o SRE HEPEES EaHoBnEET T disks pAST G, WY I e C‘Jgfpgmgg -

upon expasw &okh@&%ﬁ@?ﬂﬁﬁeﬁﬂéﬁé‘-’l@ -dibZNep)s-KoMBERRe4L0b®; URL &fhino-9H-
controls ce DV i met hyl sul f oxi de) Breast cancer -7 and

MB- 468 c@MFig;d- éﬁé@ﬁlwdr%@ﬁl igetinkdth el Hanaol %éwpiglevﬁam@than@at deAS-No.
tie 5
et 5 R DAL e B B IR B S R L

cyt onet r puandhylbenzashdarCAS-Nch83844e83de Mf 54(brapeno-fd gpemelepl)-3-(methoxy-

m L achondl i) P RA RO LR P AT NPCHIER et Vo BB Re R eid P

dye amino-9H-purin-9-yl)-4- hydroxy 5- [(4-methy1benzoyl)oxy] -1-cyclopenten-1-yljmethyl ester,

o o’ (SN BBl A7 St amERrbane bR | ARty -

resyj ted cy&oﬂ)&ﬁéleolf 2011 OGRS i(RYdrBERTDH é’egel 3R68(R0TRab: §f(6-gﬂﬁnd‘-§~fbﬁloro 9H-
side), indicatin apopt osi s. gure 3C conpares the

apopt osi @unwmgﬁ@l@eﬂ @;y%cmegme HaérﬂLolsu S- l\aat 1@27618#213‘! QBp-(bmineOH-
apopt 0si ?’Hhﬂg\ﬁﬂﬁ 81?1&7{1)1?) glle&}cl Rl e?—?l-q’:?n)box lic acid, CAé 9\902 595%%1?%: %DS—

depl cts ct’i on ctrva ease cas ase
in HCTl166-<aﬂilﬂ1(39Hyplﬁnld9>ak)ahpMp§th3)¢ydopthdﬁefi 2- mogrﬁAm 851&%}49 B (G-

occurs 10 dur 025 re.3E .depi.ct.s r
or ot ane s B ERIES B Tyorametsyh oo lpsni o PRISHR. BabEin g
wergs tr e@tﬁachnvmbhfﬁpﬂmiwfyi)dﬁﬂaaﬂbemmsm&hﬁjazé\j%pbnt%ﬁ-1 48idnd 1CA8-No.
bef ore ana %%%s of _whol e-cell extracts, Activation of casp ases and
pol y( ADP-3f &} -Op &l e bappnp-ylird- fh@mrét(wr%t@e’fhyl) -3-cyclopentene-

3-deazanqpj. HH&P“GAS th?%tOF%‘i -54 193V°‘%t dg"hn(;m@@tH V\guﬂn 33108 8#’ ﬁg&’rg-zﬁgf)gynys)

| oadi ng contrdl 3F sho a plot

dat a, coﬂpfadclqmgniap@m%@ph CG‘{S R@Fl¢17é>|4d36ﬁ’bn cancer ous breast
epithelial MCF10A cells. Cells were treated with 5 )1M
3 deazanepl and@921] ( DZignre 3 Aadepidinths)detastion wdicelhdeath tof meearietphof eancer cells

zan n rea d i,ve an rked
apo 0Si SB%)I?II %%&ij%cél %r%g%ar{e %’%ﬁs@@‘%& &gﬁsr&\?;\at\sé }lng%é controls cells
MCF10A c¢DMSO = dimethyl sulfoxide). Breast cancer MCF-7 and MB-468 cells, colorectal
HCT116, RKO and SW480 cells were treated with 5 pm 3-deazaneplanocin for 48 and 72
h, and cell death was detected by means of propodium iodide (PI) staining and flow

cytometry analysis. Shown is the average of three independent experiments.



[0027] Figure 3G shows a conparison of the effect of

3-deazanepl anoci n (DZNep) on breast cancer MCF-7 cells and

non- cancer ous MCF- 10A breast epithelial _cells.

3- deazanepl anoci n-i nduced cel |l death wa% only marginal in MCF10A
cells, while significant norphol ogi cal changes were detected in MCF-7

cel I's. 25[ 002§9043] 9 UFiguséi3Bhiupscta tHeodBbetivs OF miitodhbedredl ineghbrahe %otential of
3-deazan§8(IFanOC| n_on colorectal HCT116 cells, conpared to CC33

primary e8bhbepralifel bal serirg . Wilkai the Flyeqens duepetaeblorerlihadcisgracthyl-
signific PP Qe ck L Ri @MI
cell d eatf{,j Eﬁﬁﬁgﬂ obs e@éﬁgg ?%nﬁﬁ Cfmcg%%ég epf ggésg% sidis f°o%’g%%£%ag{b‘?’|§}ﬁ3 2
depi ct s Vesited ninblless ahahiyedhendifialt membepleepotentidlf (tighé hadi widghalndicating
30PRC2 prao(t)eci&gl\\lg\ EED, EZH2, and SUZ12 in MCF-7 cells by small

interferi ng \ (si RNA), 48h after transfection. A non-specific (NS)

signal is pre [ , f the P i D, .EZH?
and SUZL2 as 10 cr U, SE PR s Rroa iy T o ST e Png 50 cace
was neasuwf€ip. BB) R thetapbptosig imMCHACS 1wt Faidsidepubst ant i al

apopt osi si nducti on was observed foll owi ng knock-out of each of the

respective prdoe24)s. Figif8BD Hipivtsethé ddtbatohr off estivatbenhe ipratehse tdspase 3

identificatian of t t repressed i reast .cancer . ang,

bt vat eqola. GoHERNE caTBRY Nt ORR R R AN a5 ] Sieb Which occurs
knogked qubﬁtg:ygigual ly by means of siRNA. Using the Illum na CGene
Expressi on BeadChi p, genes that were upregul ated 2-fold were

identified anqoeisgc kﬂ@uf@BEQigg[dtéi@Wédférﬁ-blétAQnaly?ska@f B8 ResvaRh e ff Qbhides.

to be uprequl ated, of which genes were upreg-ulated by all the

three si RGaF1a08HER! & celisrwgre foated grithvieeMy 3 derdasepipnasif R Napg} for ¢8 apd
hledto 7§@béfgleé1%_1i%)'/s?§‘5f QBoR{cell Wk ndERER cltPitibh :cggﬁgesgé&g%lg@gﬁ-dbose)

2-fold, of which genes were found to be can
genes ( FipglynkByse (ERARESS wan dpteoteil| ader Gfdeahansplafddn dreatogent.nB-MMCHn {“Actin”)

celiss an%aclyglg%?%aclg)laﬁ gg{ﬂ%ﬂanal ysed by gene cluster analysis to

det€rm ne argets specifically repressed in breast

cancer (9 80 5 BhFLSF B3 SE0SF PARSASAL ALk aporps o
MCF10A c@lCE-7 diiendresincaiout besapiudpdthielid MREPOA axiietCadlnege eichiae rwivies @M
expressed in simlar, | |.s bet nthe t cell. t .0r _even .
exBr esseg"%eﬁzqﬂegh@?mpeme@ngﬁggafs)cg?rl & ey PEI%E%% @"}&Q??é’le?l.anocm
3- Deazaneph@e irdsu tdNg P pEd@@ésW%nindofnaﬁteB%’\%E@%kﬂpMCpfl &#52no obvious
proteins resulted in thejir re-expression in -7 cells (Figure 4C,

ri gt panBentosiswiss indused itMOFIBARTIPCR of 10 randonly sel ected genes

formthe 47-gene 20 set (F\i%&. 4D) showed that in each case the )
candi dat e gend0%ed nh¥ighry IGpshoysed sommarisenofnths afferdt el Bsaganeplanocin

MCF- 7 Ce:g:()%NeE) Qﬁ%@%maﬁfk{?gg&ﬁ%@ﬁ@an& Rl AR o mﬁw&ad&%gtee%pﬁggﬁal

of the P proteins resul in their re-expression in MF-7
CGene ont ekl \3-daa@neptmbyisi-isdyded geetledehl) wak omtyd mtanginalainsMigEt At ¢edls, while

QEEEe;a;%éﬁfc%ﬁtn%S&%%E%%@@%@% FetehBepilir a%f@-?b%ﬁ%? rast ?83%&2?2;2’ h
47, i
Covh s (Fi g. AR Jophe abeRebs H0GRaRRE T f o Btter L B85 rRlnegieon
(Fig. 4Ecolopsweal Ji@melg cellss empipdetnsCOp3RNaiy sy scolun gpidatial sddls. Again, 3-
o el brg@nei SR SOk Rl BRRSEa g A £ Dagrs i i gapRPLS, wiAlE harly

PRC2- r eplaf$ sQHd &8N 885 obdevRIdn I0WH3D flis, subset of PRC2 targets are the
clinically relevant 30 ones repressed in primary human breast cancers

(Fig. 4F). 34[e0uoquUerighfdSBdaias SMéstdrh bﬂ&tiaﬁalﬁéigwmeraeple%fohaﬁ tHdrivi@tal
clearly separated the tunour and normal samples (F 4G

i ) igure ) )
Hi et chiP®&42 prafeine rFHg, SZHRemd: U4 e MGF{Tncgllsi grﬁrsynqilr anfefering RNA
(siRNA), 48h after transfection. A non-specific (NS} signal is present in all samples.

[0030] Figure 3J depicts the detection of apoptosis in MCF-7 cells, in which one



9 expression in breast tunours relative to the normal breast tissues,
whi ch, as expected, was correlated with the higher EZH2 and SUZ12
expr essi on. [ 0032] Figure 5A depi gts a schematic representation
of 5 regions of the 8 candidate PRC2 target genes. Arrows point to
the transcription start sites. Vertical bars 5 indicate CpG sites.
Regi ons a;rﬁalhqBRd:Zl;yoEﬁR EfIe, BAARandySHE B lvabdesieted blyhaednotof IRN AP Fig.

PCR pri red nedto |.gcat.ed on .t he core propoter regions
of the an ySEY s measurecf g@é’é]stwwaeds%c%@ﬁrlaﬁe p¥hstantial wpéosw-

of PRC2 BihngiiBg v&ta@ obﬂﬁv&pﬂ%llﬁﬁr | 19RER 0BRFeak R bRk r&PRaIWRY fﬂ@ﬂé{n@f s by
chromatin i munoprecipitation (ChlP). Using SUzZ12 and RNA Pol 11

anti bodi es, unbesgt epigagd 146 1ﬂﬁﬁlﬁreﬁy%eﬁiaﬁ&ﬂl@nElebidéﬁhﬁ&rtféil &J@:RQZZ‘- Qar ets
the sel ect ed top PRC2 target gene pronoters, while only background or

mi nidrel  BERIEYSEE Inhastcenear and pativel by dradasenlymchy. PR@InPEZH2, SUZ12 and

Il-d t: k
Pgducegm%]%g:{ﬁééggw é@agg?g s M@ag}’%ﬁﬁ?@?@%%gﬁgs% di ngﬁg@{ Mene
Pol 11 wdkpraseionBadChipn Igynd:samktgwenmmregulatemlzmlfolbrwm‘e ndpnivéisd dead ehédked
i n non- ec f sa es. . 0034
Figur e scoteisrieps Bikotaf 1abe st Serng EFLIBERIC S ofhich Puenbeome
t he hi st (ﬁpﬁagdﬁ@éiﬂﬁ}yhl&ﬂﬁa ﬂhf‘é%l SIRNAr trédhh@ﬂ@srﬁhﬁﬁknﬁoﬂmmeMﬁWﬁﬁﬂjmlﬁfor
expr.essi on. were untreated or treated wit

3- dkhz anéfarlbilr@crc’nthe rmréléifaﬂ@ 8% 404 grRRsHP-Tegulateddyy @trleastéof?m it whigh 40
S-azacyt 'g@h&ewéi@%ﬁrfd to MRt hAdiiRe AR ATED génes gﬁgsm . EApis éﬁgb%?‘? 14(%?15656

20 gene € 8ressron anal ysis. The average
PRC2 t ar débgeaseinshiuin7 cElleanddEF (A teclhs a/zeecgnamcdaé:yaae@ﬁeﬂmterranalysw to

conbi nat i n._a n| f|

Fonct | vtk I BIOERES Bufed shedlbal SRBIGR e SRl e 400 A
deazaneplchistee iofi 45 rmémaﬂ 1dehi1ﬁed3RﬁH amaaxgmssoﬂ' GFEI leadtRFb-foRind weBXOBICF-7

wer actlvtedb | anog¢in but .not b ytidi ne al gne or
o Bonbi G40 GHRED 1 FROELL S0 TAE TS Tas Rodeir BRCE fschicnes rahprere
and nor W%k%l%@éédliﬁ ish6ilak 86v el FMWEXPIE $%b @B tyfdeb or E’&%xbaersmatlﬁ WA RvERGn

DLX2 were however activated by both 3-deazanepl anocin and 5-

azacyt i dMeFal eels Brigis Honsithpanchn dnpPeazanenlanesint IZNCR, tr%mﬁ@ta% FIBINA

by real - r gﬁﬁe r s%@w t
show t hat Hﬁ(ggéa@%gtgrﬂgﬁkg%q%ﬁ@wgrﬂ%? {:je S%EB eazanegﬁegﬁ%ﬂél %,
vvas not Migbtdansh). @eg‘erqemitawﬁy&ﬁhmf Hﬁlrandamly selﬁ@teﬁﬂwpesf fortnhthe 45hgene
onI aihn P ene suc X2 such, .

hyp et hyFtaﬁEl%n ﬁ‘?é yRoREd T a{: ‘h‘é 336 %ﬁ%gﬁ?egmasn% i PRIpRiRed in
met hyl tr MGF wmm taddtéredble [ih QVIOTFET s:elamglls D(@%zademmtlrzceﬁxy (szrlap)e&eN;ﬁﬁ@'t for
expressio su ges recent study re .,, et a ure
(2006) , ﬂgp cHon 0 %Iﬁycggrotems resTlgf.glgg]t qqr&mre@ﬂoagbml%ﬁ &ﬁﬁs Gene
anal ysi s ﬁi 16 £as 98} nchl A Mo dandBdfer SHNER:

MB- 231, 'IQ470D égﬁ(d 154 gsgsg(rm%?\e apogt otic aetf f ecttm('l:)t 5 er g%nes playa

deaz anepr@lﬁdergrowernlabltlpmrfapaﬁ@smr suchoashbGFBI a@éIIGF@é’ét Ahigais in striking

red i A Y g
n(}g;en den%{ rele:sﬁgérlv?ﬁ;g% cﬁﬁkﬁﬁffe ﬁ’ll %’s 2’?%?&1&;& %%n@s weR ﬁre%zly e%l%gsed at
high levels (Fig. 4E upper panel) and did not undergo further induction (Fig. 4E, lower

panel). Gene expression analysis on a data set consisting of a collection of 28 primary
breast tumour samples and 9 normal breast tissues, which included the 47 cancer-specific
PRC2-repressed genes, showed that this subset of PRC2 targets are the clinically relevant
30 ones repressed in primary human breast cancers (Fig. 4F). 34 unique probes present in this
Affymetrix array data sct clearly separated the tumour and normal samples (Figure 4G).
Hierarchical clustering of PRC2 target genes in primary breast tumours (T) and normal
breast tissues (N) is indicated in Fig. 4G. 1, Il and III represent the subsets of genes

showing distinct expression patterns. A subset of 17 genes (Cluster I) show lower



5 MB-468, SK-BR-3 and T47D cells were highly sensitive to

3-deazanepl anoci n, whereas MB-231, BT549, together with MCF10A, were
not affected by, or highly resistant to, treatnent therew th.

[ 0036] Figure 6B depicts the results ofgarray anal ysis in these
breast cancer cell lines (MCF-7, MB-468, SK-BR-3 and T47D sensitive /

MCF10A, MEpRssion BT5r8st K0moesirslalvé )o thefnofRaldtiasttitRies, which, as expected, was
3-deazanepl algom n treatment, Gene clustering anal ysis of 45 PRC2

targets rc&ye Feéld”lﬁlg’@héghseﬁ% @fisih’dzz?xﬁ?j’é@§ (22 genes) wvere

expressed in | St h |l evels in resistant cell |jnes (MCF
MB- 231, and 5%3@13})1 déwﬁtsegs%aemﬁlq seRassenigfen ofi geémswwle 8

cell 1ineandilNkE- Phci\%é@ﬁ%%% BRows %@ﬁqt-Eé?tpé taXRrpash %Bt?t élﬂes' Wi'tﬁgf ks

breast caner cell |ines nes nmarked in bold are highly expresse
15i b r esiiedigate Cpbi sitep.i Rrgionseinglyisedby BCBeate shawmeby black bar @g.t e bottom. ChIP

100371 Firgtf S OB ARAGS WProbselloR 60 e Sz anERhens el alihces

at | east three sensitive I nes

6B t he f @enesgenes FBX032, LAMB3, PLAU, and PPP1R15A were found to be
comonly i nduced by DZNep in all four sensitive cell lines. Four

addi tional gerj@@33] TGﬁ@hre I58FB&8 cts ThiS3nalysis KRTRRE2 viending Qo | thel o dandid@e

out 4 sengjt]ve eII line he e enes wer e alre ed
(oxcept - ENGE:H5EFY BYACBPRETErs BY BBl TTopHeLp Gt (o s B8 SUZ 3 gac
BTSHP) amNAIPd] Mointivodies, amtraaed eelld &léﬁlﬁ\fd d SiEbhethiiing@bt SUZ12 to the selected
3- deazaneplan00|n tr eat ment 0038 gure 613 depicts the

anal ysi s tof PREptamgst gne mowpters whileeoniy F@‘ﬂ%ﬁl pRepiniag dunding wapdptegted
MB- 468, SnBiR: sﬁec]_ﬁ'g %G PR3 Po?ﬁ?ﬁﬂl ?&tﬂ §ar{i:ﬁE§) rﬁeﬁﬂl@n@%ftﬁ@ d?eﬁzaneplanocm

exposure to 3-deazanepl anocin ntitative RI-P
breast cdhrwarkedlyl redigpdsbinding pt SMZ1268 th@KpBRnaerSIwhE);eas hladmgmfe&NAchl

5 dearandblanigioasal Oty Sy ot Bpm BRG] Wb RO jpsopespeeife 12 or

expressi KNA Pokllpulifdaviresangllésdat ed PRC2 targets FBX032, LAMB3, PLAU,
and PPP1r15p by conventional RT-PCR (top). Cells 30 were treated as
in C Again, t{&@@xﬁngaeé 8Q debickBKO 8fecth AlVBIlcatdnéplandeiil BRiZadytidisse and the

represse vat 3- deazanepl i n (DZNe in se

oy Dnet e histate defvbscnbibm oS RET R AARS tateds one Blare SRl s el
SUZ12 pr ekepé Mntréated Sr Wekted AekE B lichRfcindeS (BENep), Gtida 1&1@@{5—@%10) b8a
can be seen, MB-231 cells that seened to 11 exgress a her | evel

of EzH SPBpiation ok fyazpreiling pabirichostain AbhBAR SaN eI BN W@& isolated for
ess%‘éby Eé%ﬁﬁl'aﬂﬁ SFS\./% a%ra%éhe?f%&leﬁ&% 5f M@PR E%a Pad t%

reflecte e respective evel roterns, 1ndica
i nvol venﬂ‘m@atmﬁnta\mh 6+a@ﬂtaﬁ1dfmlmesorsu chmhmafhbmmmwostanams flidrras essubi il a

dept ot oA AR ERGEA"HY) B PP Pt S Pt o
i nduct i ordlefpanplaleazaregthRAOJL: nPRCEIﬁaIgétﬁd“GRm,aKRQTII? tad PR O3 szleﬁl\&}stwated
Each_ of t s.transfected

trol (N gt ed
coll s f oﬁ> %d%me@i%we@%% %%ﬂéﬁglgﬁffﬁﬁém %@P#lqwal'e M@St@w A,
72 45 Ap@ptRskSreas, f%ﬁﬁﬂfe%ﬁhrﬁ%ﬁﬁéd/ﬁéxﬁg 1@8'&1\5@)&%1%33%8%1 VBRC2

capabl e of reducing the apoptotic response to 3-
targets ANXAS and DLX2 were however activated by both 3-deazaneplanocin and 5-

azacytidine alone or in combination with trichostatin A, as measured by real-time PCR and
normalized using 18S rRNA expression. These data show that the reactivation of PRC2
target genes by 3-deazaneplanocin was not based on a general DNA hypomethylation.

30 They further show that only for certain PRC2 target genes such as ANXAS and DLX2 such
hypomethylation may occur. For these genes, PRC2 might recruit DNA methyl-
transferases to their promoters and coordinately suppress their expression, as suggested by
a recent study (Vire¢, E., et al., Nature (2006), 439, 16, 871-874).



10deazanepl anoci n. [ 0041] Figure 6G shows the anal ysis of the
effect of FBX032 (see Fig. 6F) using a different FBX032 si RNA. FBX032
Si RNA treat nent inhibited 3-deazanepl angci n ( DZNep) -i nduced apopt osi s
in MCF-7 cells conpared to a non-targetlpng si RNA control (NC). Shown
are the results of three independent experinents. The results

confirmed thatfod3s] iFigukd ﬁAcmpmfs dnERABRIs dTdhie bicat dagsadlctle nésMCF-7, MB-
significant atfenuation of aﬁﬂot osi s _induction by 3-deazanepl anOC| n.

[0042] Fi*§tr eX6BRshoMBidd, abtily 13pdoBTodRo%y B apopirtic eHpgngt 5 wM 3-
for mat i oea MEESIdnde®l loFeMVB! Bind rf@m:,f ectiog ﬁfauw ¢die aplrsHsd m%ag%%a BY FACS

FBX032 or an e ty vector. Cells were selected and assayed for
cl onegeniagalgsig.vIPatal presentedi g¢ ith aecsageTolaiedecmtleppndertt expeB)O32METHE sells,

a supsta |-l i i k.es, f ed.to
e, s SRUERL O 14y Do TRGE s SLANES e PABA SRR
funct i ondB+23I1 ¢ BABb4FBX@Esthensvith MERITA, advert uma waffested ye S8 dii ghlPEEAbtakiDto,
DESCRI PT:trO\l OF HE I ENTI ON [ 0043] The present invention provides a

met hod of ™f ptosis in a 25 tumour cell and of nodul ating

pl uri pot ency eI f ngw char r| Sti c

Sten pr ogeni J@%& Fignpss B Geptelius TS oF armk att s iibseerbrsgen cancer ool
typi cal | Yings TREIRN] IBI4632 IHUBR- geéddUHﬂVDOEegﬁﬂiVEW INICF BIRV RIBIG €S BT8A9
cells. Were a cell's capabl lity to undergo or initiate apopt05| s is

i i r edr%ﬁlst%bbp@ﬁ%an &ghredfagancelanosiy tegstreento Gspe|custarageatalysignof 45
heck t |
uncheckegpgan E‘E@%ﬁs RELELY (HRVE sﬁﬂée@Qif‘ Pkéz%a%gz fg[%h%sgnﬁgkeawés%d Gn

cell shows a 30characteristic norphol ogy,
i dent i f i ednsugterdrhigh riﬁmlfoscoqwtant 1:211 dm&r(MC&i%hrMBgﬁlt land @"Rﬁd@}.‘,gaubfwere

cascades SRsralan ot B RphiRefinf B8l ik CHICYSR MRBR Sk-BR¥ A 97D
from pr ogepretsisnsda Ilﬂlchcatem*bmhstpxaﬁaecﬁ:ﬂ lmebrGatts gevieddoipmeht ak hgile sk pradsed

and replicatjve c cit Perlgheral ood for exanple contains
pro]g"Ienltb‘i‘reé@FanC‘? esTEIALYE for e HYS ot I‘rif’ﬁto endothelial or 5

vascul ar sno e cel Pro eni tor ce rn originate from
atom col I 5. VAT oRjEuEs 66 Sk (aerm Pi-Fadia Rt ieruralsdons, rat 16t
cel I's ar gy Eéﬂélt%cheilflﬁ’(e@n gcths%bﬁe% eﬁlﬁﬁfsediﬁ?F%]kaB the fQL'uf SREE PRI R,

into any mature functional such as "heart iver, brain cells

etc., whilAMBa: BLAlhgnd rPé’PalI&IISAt yereofopne 1o g carangniy ardused By yDZN cmnsiﬂl
Sone’ fath&Irsseﬁﬁ&&e gl Iléaditﬁﬂﬁi %fG?BPEIHFB%dTJf\Isa and KRT17) were

differentiation- specl |c genes, gén%lil as proteins’ o
TGR®B, FaKuchbich Oahdl shmﬂig@@r@l linegnBhdse rpgngay raajrsad ahighlyr axpeises] @kcept

Lre PSSRt Sy SRR s TSR B a8 SRR FRH o
Genes De‘ﬂndt(rg@ﬁﬁ}keﬂ(ﬁ.lrtﬁ&ﬁﬁdﬁclﬁﬁ)aﬂer 3-deazaneplanocin treatment
[0038] Figure 6D depicts the analysis of expression levels of the validated PRC2
targets in MCF-7, MB-468, SK-BR-3 T47D, MB-231, BT549 cells before and after
25 exposure to 3-deazaneplanocin (DZNep) by quantitative RT-PCR. In breast cancer cell
lines MCF-7, MB-468, SK-BR-3, T47D, the expression of genes FBX032, LAMB3,
PLAU, PPPIR15A was activated by 3-deazaneplanocin.

[0039] Figure 6E depicts the analysis of expression levels of the validated PRC2

targets FBX032, LAMB3, PLAU, and PPP1ri5p by conventional RT-PCR (top). Celis

30 were treated as in C. Again, the expression of FBX032, LAMB3, PLAU, PPPIR15A was
repressed but reactivated by 3-deazaneplanocin (DZNep) in sensitive breast cancer cell

lines (MCF-7, MB-468, SK-BR-3, T47D). The EZH2 and SUZI12 protein levels were
determined by Western blotting (bottom). As can be seen, MB-231 cells that seemed to



[ 0046] By inducing apoptosis in a tunmour cell, a nethod according to
the present 15 invention may be used as a therapy for the treatnent
or prevention of cancer. In sone enbodl ments a respective tunour cell
may for exanple be a breast cancer cell: 11 |'n sone enbodinents a
respective tumour cell may be cultured. As an illustrative exanple, a

tumour cekpresspy hbthed |61 bf BZHR proten, RELAPR CRataficBOffBp)CRtle ﬂdveﬂhelasgqﬁbt
as MCF-7, MB-468, SK-BR-3, and T47D._ A tunour cell may_al so

obt ai ned S¥RRsgRsed- kRTRIsion Jevels frthe PR frsastemarr thus ot t%ﬁﬁrreélssctpd by ribe
may be i ?&%bb’&ﬁ/@ lé\fbls"‘of 'W@Q%ot&ﬂ@ hmﬁﬁatf th@l&%ﬁ’eﬁxeﬁt Biaa{d’dltﬁ)nﬁpf?{cto?s RicH as
and a hunan. | e 'stem c ' s such ryon| c stem
cells ca@%nmthyléra@ﬁkr@p@wd nstane dencetyldsesd fashl on for instance

into neurons in the I%resence of nerve growth factor and retinoic acid
(Schul di ner ef0040] (Eigone 6Bdepists. the efectagidep®ipn of RRG2 targety inyMCF-7cells

readily fieren e I | ] enge.. | .

o der 10 ORe R AT SECHPUSIT BRuPRSF Sy TR ARGRLEL SBingRlR {oCR oy allering

di ff er ensiRa{A n:gn‘dulrm@ fizanid lof tig: mdttagpleiRNgs Iwasdtdnsfecked Hate MCFoEccells for

prevente r. thi a t he re traditio ltured in the

P esenceda fllosidy § ANEF dheateditn R cmenaond) hoAppaops wed alggsurekby

pat ents NA.CSardfy@is/ SAlARE X3 s@RlQRQué?c%}Jalﬂé of fedhiéiRs ey eé})‘ébto%@ @@Hpbhéé"c@@

medi um (CM) . Neverthel ess, even under carefully controlle

condi t i 0H82ZaRENNNGITE st em cel | s may undergo spont aneous

differentiation during in-vitro propagation. Leukaem a i nhi bi toré%% _
bEng

factor (LI P), [@0413ctIaguratlsshoviytheanplypis néilg effent ofdiBRO K trey &g
cells, hgs t e Q. .

et oy SPRRLABROHBUR R, FONGL! SOCASKERAER' Yy, ST Ageanoci
cells i n(]bZHep)qmldn@ddaﬁdpecrwtn MCI6f wlls céfiphmeden aendnr-jaoghtingSERNA control

Cor v BT HoSin et 98¢ rtlis, oF fhuedimafendbly, MpprmBRS B i CohaRed Bias

sel1fs- r engntiitigos ATFBX @32 sidueSorDtesalted BMigaiktad Stt8m&HigNidfiapapbsis induction
i nprovenent. [0048] Adult stemcells, although not pluripotent |ike

enbr yoni @Y§t®ﬁ?%’@Paa§°mﬁave 5 been shown to be capabl e of

sel f-renewal and to be of pl asti ci t%@renderi ng their_ devel opnent al
capabilities (YHghr dfigure éHt Reaves dre abidityref e“Bf’ﬁﬁg& e eaffseti eploay eiggmation.

enbryoni ;g Q”E&E'&éect?%s%teﬁxﬁﬁﬂ'tge ?a@m?cﬁ%éodﬁ{rﬁeﬁh%:%b 615a1§‘t34fn‘5t31 Qector.

differentiate into a ' neage er ent Its tissue O
origin. [BUaSYerdselenteihadl Asaysdotnl elbnergnisl survivel enctwplaatts ol ransfection of

sel g ren 10 ¢ ar a ter s of th Rresent i nvention i

sui bt o P52 SRebLY BEbERGG 5o b Be R EHEL L Bl dfinds coppared o
cel | der bmesdretnb&mﬁrmm a Cymtdl akityr. Theseedupesippyr tigefuhctichablll€of BBX032 as
express the caonponents of at |east one polyconb repressive conpl ex
(see al sBPBEQnBG\]/)mmﬂET%HPPWSFQIstraU ve exanpl e, any pluripotent hunman
enbryonic stemcell or a respective cell line may be used in the
respective nmethod. Means of deriving a popul ation of such cells are

15 wel | established DETARLEDDESCRIPTEON P THRINVENTION al. [1998]
Sci ence 282, 1145-1147 or Cowan, C. A, et al. [2004] N Engl. J. Med.

350, 1353-135 urthernore,. 71 i ndependent Qnic stem .
ool T me oy Bag] e B i SRS SR 10T ICRATE APPGSS dhea
avaisl abl eurh@ir £45@ad CdF PIOUERERS HS8ierd- addie Mithdddwaly ERBaMeNtes of a
Stem Cel | Registry at

ht t p: / / sSEmiRIPBENIN selodporiesaisaprp srgimseqd gell] degibyindi typiceliy € meahanisy) in a

P 2 0ty B L s Ay s

unbi | i caknitiate dipbpfosisois eimpafred ror bibotishedom darmgedmnnbam;e; t¢ proliferate in an
th t ed | tellit Col |
al - [ 200BoRgRed 1ns 48eshs delilop R Bl ruaniintondl AfZnonPireell oot o

30 characteristic morphology, by which it can be identified under a microscope.

[0044] The multitude of cells such as cells of the human or animal body is



[ 0050] The term "stemcell"™ as used herein refers to any stem cell
and also 25 includes a so called cancer stemcell. Many types of
cancer have been found to include such cancer stemcells, which are
characterized by their self-renew ng caﬁaci ty and differentiation
ability. A wide range of studies show that nost cancers are clonal

and may peprese ftrohfie Ry moesy oflifferaitREibe. TIHE peicesd M 66l InvBREOWeSlerous
with the capacity to maintain tumour growth. Krivtsov et al. (Nature

(2006) 4&ENAERCHOEs HAHRTS BlIsk Ahpyaaiops fipsueppf ap organigig) arlse&ﬁm Boggptor
hi ghly eggfiL hﬁﬁ'eﬁ 9BSSB§SOQ%fHaH(HeVg1%f)h1\é§g1 #)@ﬂéh@ﬁ M@ 1‘13_%]1%19@ |c!11§dc?f?dPenpheral
characteri séd t by gene expression p report

t hese cebilapdr ‘é)se@tamplt Ieenfginsgpivigeitorf ¢abl thai ctn tdnﬁgreatrette entObmdothehal or

d_j
aerint oprSiia BB RLs FEat A chit AT BBl ¥R RORSAR vhftpspee
can be viakuéddemaieatifiadiromost tissngsaBtermn cellsi agd ﬁﬂlyamalgﬁt‘@emmmiecells ttleinaeeahtile
I th f d th
sel f - fgﬁ@mﬁ% %Jfrt@i%%?f) & TS Aepa Sl shil fyhcs G P haneel snubile

cel s t hadtaigiptthé Bbili€ foGrblifeRiE indERsikgeSi on and growth. Eradication
of such cancer stem cell's is assuned to be a 5 critical part of any

successful anfygapn é@e?cct&\g%hata@% Exfbvsﬁf(m % %@%te‘ﬁ? BMERLE ol rentiation-
cancer ther apl es re O ten onl ective uci ng um)ur urden,
butlhot epacifid¢ getest\mnthl@tpmtyuplufrthpé?thetnd‘ﬁF@ndFﬁﬁ No¢lf ancdeherdgehap signalling
char act er.i cs of a.st ogen r cel | e i.ncl.ud
et e PGS ot PP S PROSE Pt ressi eSS Bainp it afcpmb-
Thi s may regressivexcdmple 1 be pelgtsmBdeptedsive anifled DBRIckdA Pfethi.sGoAd Dev.

met hyl ati on |so_below). By 10 nodul ating pluripotency and/ or
sel f-rené%g%éé@rﬂaﬁacltlég }stics of a stem progenitor cell, a nethod

according to the present invention may accordingly for |nstance be a
therapy for t )46l edBvinduciog apertoeinin aimmdurcgicemethod accoripg3e thespresant

cel{s ar i t ri

(of 5en o?n ‘%hﬁ&%g‘g#’gge anélc ?ﬁr’]ﬁ tﬂ&\ﬁ/@? y(!);aathﬁe(fle ahﬁé 0(% ?"Isngélgsc’fcon%‘:irsfé#ome
of a m xenbediafentsw respedtbrentomeue oéil walyoipr eahmplayma;bre]iktecaﬁaérr @ilaibd some
forms of s ch car ci nonas ar%B_%I SO e?[fj‘l | ed ter ogarcr nona. B'i

nodul at i fg' Btht}’rern%‘o?erﬁwcﬂtﬁ% owre P9l maely AYItwRdy A8ty 1lipiralveppragple, a
st en pr Oﬂﬁﬂ(btir%HQﬁa)‘ be & cEEbhPduark BF bt GrdiRorhh EelPTiRS §0¢h AJVIRIFLT QUBIASR,
accor di ngﬁygfor i nstance al so be a therapy for t he treat ment or

pr event i R-3. gt §AAD- o e ?F‘é By #lpo terebfaied fm gempmymaheli gfer
a%'OaCt bidbdifienty the hﬁ%&ﬁj =199 MdyHe 1891'1111% e ato- Qulx AR €xample a rat,

i ncl ude mai ntal ning these p uripotency an -renew ng

char act ericewi e pig, andlahhmgnal so i nhibiting differentiation of a

steni progenitor cell, in particular of "healthy" stemcells that nmay
be beneficial [6047]i "WHlly etedr cdlly sich la® etib@gonic stem ceﬂl@%’é@be\ﬂhﬁéﬁnﬁd@@ in a

met hod is intend e used for a progenitor cell ac
gi ving r ¥l t?gnfggu @t)ﬁ%ttfrft?e dBio] Reurefisyinhe PESHERGST oterrre wﬁgefaatgéand

in this RiRRdagl (SeBuldmet rb‘t'eaﬂ't {2@@1) ramel, e§130f203%65§‘bth%1rp£ niot Rladily
cells include, but are not lim neur onal Uﬁ ogenitor ce

endit hel differptistrehas posed &l majoerpyaqﬂpdr chaflengse it ouler e masntamarrrnrbrar@mc stem
pr Ogenl t Q115 1?1'5: }gltlngé)t'e%tosq.lﬁ@ dtilg(f‘ ﬁh? rQﬂtgargig éiﬁﬂgf‘%ﬁ%‘h a%ﬁ}%%\ﬁ{ng in c*ﬂture has

progeni tor cel enat opoi e r ce
obt ai ni n¢p be p@&ﬂ]htbthrFmﬁhissea‘mﬂ they! dre knadisionally tilared in thAgprésence of fetal calf

il i | f '
el I's: haStHEein ST SE FRLEREaIn (58 HaioPRaRING o o D o Ao 22nr
a net hod npfﬁbahﬂembMuM Ehediun® '(CIR AeVicitBElessS lven ingsr Basfl§ebntrolled

descri bed et  al 20051) Stem Cel | Express, doi:
10.30634/ §91g¥,@@}3| @n@yggm @)cells may undergo spontaneous differentiation during in-vitro

propagation. Leukaemia inhibitory factor (LIF), a factor mediating self-renewal in mouse
embryonic stem cells, has also been found to inhibit differentiation of mouse embryonic

stem cells, but it does not replace the role of feeder cells in preventing differentiation of



15 [ 0054] A nethod according to the present invention includes
adm nistering to a respective tunour cell or to a respective

stem progenitor cell a conpound of the follow ng general formula (1)
In this general formula (1), A represer‘lﬁs Cor N R, R4 and R5 may
be H or independently selected aliphatic, cycloaliphatic, aromatic,

aryl ali phﬁiﬂaﬁ enfbgorat Ylefiy€dlieaThdrbiatd, Chdig dkideaide 4 ﬂﬂp?pr%até lthe method
include QO - 6, in sonme enbodinents 0 - 4 and in sone 15 enbodi nents

0- 3 hetf‘éfrlaafl‘bl?r%n% dncleding mairianings PhripafsnRy anl/orseligeneyuing charapteriptics of

some enbQdid®BLiPafsidhdicRR iBYoRGendentical . I n some enbodi ments R4
and R5 may be |2r11ke%llg§locas ltq%ydefl ne an al i phatic hydrocarbyl bridge.

A respective ca bri dge f.or l.e .incl u

sonme enbodi meﬂgﬁl‘{@ A(?%l St eﬁs E{s@\‘ﬁ%ghn tcﬂ?% e h}e errg)%%s%ﬁlaﬁens have
car don atess shﬂdncmnbalcmpﬁble dff s¢lfirchiowal endadi Benifsa blastidity aatllekig their
some 20 enbqdi rrents 1 - heteroat sel ecte fromthe group N, 0,

P, S, Sedeysippraen amamhw FoBparg %t%gféﬁseat ihcs {RAFe alpatify Phygpoggat
. I'n So%ﬁlb?fﬁiﬁ’@btﬁﬁnéeﬂs@s 'aﬁ ekar@pleChn adwlt &eﬁvéélltlﬁ able thdlf?é?exﬁla't@ﬁﬁé b Cell
cycloal iphatic, aromatic, arylaliphatic or arylcycloaliphatic

hydr ocar l&k}ﬂﬁa@r@ffﬁfenﬂ‘ﬁiﬁ@lwwﬁ%%ﬁmﬂgroup may include 1 - 12, in some
enbodinments 1 - 8, and in sone enbodinents 1 - 4, main chain carbon
atoms and O - [(40493uc”Fheasnﬁ:thod3 for Omod@afiihephurpoatans saliect edlffreoswing
the and hal ogen

h F ) )
| O RbtagtBtisticy o brssbiye AEnth, R S0l i Al St el prpecnitor cell

St rai ght t&htoRfaddiinGCaniy el 104V Mhet B@bM, TYHcAlly, ABYsHReti SAtdlN Rl QF express
nono- or pol yunsaturated. An unsaturated aliphatic group contains one

or more dRUBPEPANAILPE eF 1§35k 0BG RALCOMBerepreATIEh SeMpteX; (g Alpar e bats an
chai n mayidpaliidexd @aénfglﬁhgéteﬁ‘tsh&ﬁéd e 51#&8{& %énlﬁ%ﬂltﬁ' aﬁﬁé écﬁve cell line

el enents. The 30 hy ocarb hai n, whi ch y, ess ot

st at ed, Wbeyofe used ingthgtrispeeting wethodi Meang/ o derbéng of popniatioh ef su@ncddls are

t he in I rt |

e L o L TSR, Y, LR IS0 has147 o
Cowan, C.A,, et al. [2004] N. Engl. J. Med. 350, 1353-1356). Furthermore, 71 independent

human embryonic stem cell lines are for example known to exist, of which 11 cell lines are

available for research purposes (see e.g. the NIH Human Embryonic Stem Cell Registry at
http://stemcells.nih.gov/research/registry/eligibilityCriteria.asp), such as GEO01, GE09,

20 BGO1, BGO2, TEO6 or WAO09. Adult stem cells may for instance be isolated from blood
from the placenta and umbilical cord left over after birth, or from myofibers, to which they
are associated as so called “satellite cells” (Collins, C.A., et al. [2005] Cell 122, 289-301,
see also Rando, T.A., [2005] Nature Medicine 11, 8, 829 - 831).

[0050] The term “stem cell” as used herein refers to any stem cell and also

25 includes a so called cancer stem cell. Many types of cancer have been found to include
such cancer stem cells, which are characterized by their self-renewing capacity and
differentiation ability. A wide range of studies show that most cancers are clonal and may
represent the progeny of a single cancer stem cell endowed with the capacity to maintain

tumour growth. Krivtsov et al. (Nature (2006) 442, 818-822) have for example purified a

30 cell population highly enriched for progenitor-derived lecukaemia stem cells and
characterised them by gene expression profiling. They report that these cells resemble the
progenitor from which they arose, but express a self-renewal-associated programme

normally expressed in haematopoietic stem cells (ibid.).



[ 0056] The term "alicyclic" means, unless otherw se stated, a
nonaromatic cyclic hydrocarbon noiety, which may be saturated or

nmono- or pol yunsaturated. The cyclic hydrocar bon noiety may be
substituted with nonaromatic cyclic as Mell as chain el enents. The

mai n chain of the cyclic hydrocarbon noiety may, unless otherw se
stated, be of (808115 MaBRpeHNE n8RGLIS 0t Bé PietBY ab uirBBiorRfal HPan 3 KB Lsingle
cyclic and chain elenents. Both the cyclic hydrocarbon noiety and the
cyclic aﬁan%qﬁasmn Sebsari ¢ @@ailqupalﬂtlpartﬁﬁé?%w@ esAPai ?hermr@aabi} iigsof spdf-
for inst

means, q ess ot Qreb% %vcﬁgglgtsegg abnon}]alr?grgﬁg%;%lﬁﬁ?edhgg rg%)rcgélﬁg@wrrg?nénbme fto
conj ugat éutndmulhrlogreb@nmgnd wiveth. Beaylidagiom of kgl eancemggern rcellsmsl asdumdd)to be a

mul ti ple fused aor coval ently.linked rings. The main.c

cycld & hyal B RS et Ry, HRCe Bp LR Batspligfy cancer
I engt h ankeragiad aderofienyonly sfiestivefin helueingatotr barded, Gt hostaane, Modllating
and S [0058] By the_ term' aryl al |phat| c" is meant a Bydrocar bon
moi ety, PRPIRRIATY GR&ObPelrBREVEIS AaActisdcs e hemRErpsaiierelmay for example

SUbSt It U?ﬁﬁlﬁd@&dﬁ&ﬁ Qi frERhatRnl ANALeR GHIOYRG: asl? carldel StehEelf. &R may for
"arylaliphatic" i nc?u des for instance hydrocarbon noieties, in I ch

two or msKempley beganigsk out wiacwn ihibitian vifzhistane arethydatéona(sep rdsol belowh Ry

Eacﬁhal n &f%%ﬂlﬁﬂ?&t% a{ B‘Ld[épﬁgﬁg ﬁgr%ta% eFi8fcsIo {{' Btem/progelil%g c%ll a

aromat i
"aryl ali pnlrmhod: dccasding dacd tHeepresent iimrerr&amtnalycnccmdingﬂ;e fdmhktamti&t & thergey for

and unsugﬁ| {ragt ed fornms of t?e respective 20 noiety. Substituents ny
be any fUMtlf Sﬁlt‘ﬁrp&iuvﬁml%o B°®xanmpl e, but not linmted to, am no,

am do, azido, carbonyl, carboxyl cyano, isocyano, dithiane, hal ogen,
hydroxyl, ni t A8052; ﬁ@r@ﬂa@w drgyfngd o sarcinogias alledsferajema of yagiys tissues

sul f Onyl oﬁ%}% g’g;] g/}{ertbﬁg'é’ thel J\’ﬁi‘}l' Utﬁ P%%Pﬁ%l uéﬂésf Qf¥istin o’F ]@ mixfure of two or

p-tol uenesu r ono enzene ni trobenzene onyl, "an
met Hanes unhdrcr@mbryQBB@:@B(k}yerm Bctmalaégbmm foems oft $veh praesivmnas avee alsb ovalled

rel ates 0 nd_of. t.h mul a.for
apopt oai SrieCSetiiet oL R o ptrial RRUG, FEFTRISR N G of o
sel f-r enemﬂgrotghmt(ﬁcéaﬂc iastnieth®d odccardhige to ﬂreoglemdt dfiven€ibh .may a&mﬁgliyv&r

use may for exa he mapufacture of a nedicanment, for th
pur pose. “[‘%%i] qEP TenBehenpy ot B EeAEB o O FECVAREOT (9F ST omaq Mogulating

Fig. 2. t 8l/s0 sel?—?%@‘ﬁ{%j SheRRicsti @At eﬁ%&ﬂﬂﬁﬁ)g@{ﬂ%rogﬁﬁﬁnay, for
(partly carbocyc i ¢ anal ogues) adenosi ne. As an exanple, in one

enbdHi meskample, ww&@umnta@lsg dhese phaipetener ﬂnd/ps sdf-pingwirgpghargsterigtics, and

further gﬁr(ﬁ.p

(see Fi g%%%ﬂo m%f‘;ﬁ't @%@@%nu as | %%Qg I on o‘gptﬁﬁg ﬁggéﬁg%%%%étem
Type | vicellsthet mbhbe Boaifmial foris v{vbseniyg vitd. déesd. , et al ., .J Med. Chem
(1989), 32, 1442-1446; d azer, RI., et al., Biochem Bi ophys Res.

Commun.  ( 1986)[0053?%% (B8R isDatcRlET €6be Bsed &r BbrogeAdr ¢dllC §.8Dh k11
Agents and Chenot herapy (1989), 33, 8, 1291-1297; US patent

appl i cat |gb\ﬁngngggo Bgbue EQFPB%‘&?‘ spqupﬁogemtor cell may be used in this method of the

25 invention. Examples of suitable progenitor cells include, but are not limited to, neuronal
progenitor cells, endothelial progenitor cell, erythroid progenitor cells, cardiac progenitor
cells, oligodendrocyte progenitor cells, retinal progenitor cells, or haematopoietic
progenitor cells. Methods of obtaining progenitor cells are well known in the art. As two
illustrative examples, a method of obtaining megakaryocyte progenitor cells has been

30 disclosed in US patent application 2005/0176142 and a method of obtaining mouse liver
progenitor cell lines has been described by Li et al. ((2005) Stem Cell Express, doi:
10.1634/stemcells.2005-0108).



5 application 0 510 260). This effect has been attributed to an
inhibition of the enzynme 5- adenosyl honocysteine synthase, as well as
an augnentation of interferon productlon in the host (daser et al.
1986, supra; Bray, M et al., Antivirall>Research (2002), 55, 1,
151-159). It has previously been reported that respective conpounds

are not toxic or mal st cells | antivirally effective ., .
concentrat i onsib(? th?ﬁf) ageordipg |tﬂ| & IPTgSERLy %F@Y%Wcﬁéﬁ égﬁﬂmﬂemg to a
10(2001) reshéetive, tuﬁx%ﬁr 3&17& toa I‘eSpeOiZIQQ SR h/Aesaitd Ball H,cofnlﬁﬁuﬂﬁémg tQfowing
the invention includes the use of a conmpound as defined above,
i ncl udi ngengial fgsmuladt he manufacture of a medi canent. In one aspect
the present invention also relates to the use of a conpound as
deft?ed above for inducing apoptds$is_ +R a tunmour cell and/or

ating pluripotency and/or seIfNrenemAng 15 characteristics of a
stenf progenitor cell In this regar esent invention also
rel ates to a conpound as defined ovgrt or~j nduci ng apoptosis in a
tumour cell and/or nodul ating plqégpot'ncy nd/ or sel f-renew ng
characteristics of a stem progeni 't is understood that the
forgoing and follow ng expl anations’1i ke e apply to a respective
use and to a conpound for the sai dgdpplig on(s). 20[0064] In sone
enbodi ments a nethod according to thext ent invention is an
epi genetic therapy. The respective net\ ay for exanple include an
i nhigpi tion of histone nethylation - a ¢entfal epigenetic nodification
in eukaryotic chromatin, such as the dation of |ysine 27 on

histone 3. As an illustrative exanple a met hod according to the
present i qgé] hu m e §] t
cell, stéﬁﬁ@%%@ﬁ?ﬂ 1hgggé%ﬁi@%g%g a po y?bﬁ%g?égg J%f%éyggnﬁﬁumnﬂy

Pol yconb selegted s sitiphatog nplyeloaliptiaGy, paohmitics aryaliphetie) tamddi ariylbgcloatiphatic

two maj o epa e_conpl exes.(se ) Cao and 2004

st momsERaeg Bith sio ol sofed SroF HETHRBUSHA & bty some
E( z)5 genembobiagents et-®1ﬁet€ﬁﬁﬁﬁﬁ$’kﬁaﬁe{ﬂﬁ'bmvﬂlb}groﬁ1ﬂ @qqrsd JecAadCITM €d¥me
(dPRC-1 in EXOsophlla in mce and hPRG-H in hunp é%g gont ai ns
honol ogu&EPEHineREs Ry B%Bh imay bscidensical. Ingopp embpdimantyR sand Bemwy bgdimked

can medi b §s b laBffd BY aRbhdtRN BRI GRNE Bril¥e. Al #fggﬁ\}enlgyd%éapoﬁ fb%dgx\'rﬁ@%r

("swi tch/ sucrose nonfernenting") chroma |n re l 1'’ng machin
bl ocki ng examaplsdnélpdd bnaP, insomezrbodinaents 2 hd Or akinisorme emboflinaait 2 t 8 madin

si | enci nggﬁgyza}ﬁ)(ﬁ Gfoms %% dP& r%'ﬁf? r’rp EI? Ss%i-n er%%r(? hi%%(ltst at 4caarr]1db16f\1 some

classifi ing u e flrs descri bed “aboVy
Exafpl es enbodimndntsal €Brheteeoatoms beldc&ed)&bycthmgrm@piﬂ,e@si’,v& smpami Bix 122 may be

| ycomb nb
e YT st 8P BaSstaiRe s B ortants Dok 15 57 pe smBo Sapris RS Fa ofomapbe
i ncl ude fRroriafSliphat:, E?h@alx@aﬁ&@@matﬁﬁ@rﬁé‘lﬁblﬁﬁ%ﬂaryle%%lcﬁhfah%tfchﬁfdrocarbyl

illustrative exanple conponents of polyconb repressive co
i ncl ude BXYP; Q@Mrombﬂﬁpmmaaﬂaclp%lmdéf inngsines: enbedimsnight — 8, and in

i sof or ms ;of o EER qhe\q, r@?ln cﬁﬁmaéa:rbodvgﬂoﬁﬁuérﬂlrocqﬂ lsuél‘?gg)‘b) 34 022

183-193). As yet a ther ustrative exanple, conponents

pol3fconb hetepradass méeocc@immxhetgnonp N €% P 65 8¢, Sa,l angl hialoigen,sach 8i WﬂCI
(Kuzm chev, A, et al., Proc. Natl. Acad. Sci. U S A (2005, 102, 6,
101859- 1864) . [0055] [Tegeim Awlg}pmtidmnamt UIdéssa)ﬂmWEctSEﬂng)als;raighbor branched

| mvent ofSoREBaT SR wARnIRRN B Sl POmBREaE o ST E e Rl A Epgated
t he pr ot eliphdtievabap aontirspome bt snak @ubl&l aaﬁmmtrr;ﬁ@ besds. \nelecmﬁmlﬁx dfnthe
part dep% &@on t he resence“ﬁf other co ?nts of the, conpl ex

Fi g. ¥drgcarbep chaty maszuriyde lipear hpmg g gl aspopwromgHngcle ?k?mPPtS The

23 304061 @%éﬁrbop%ﬁélﬁt Wﬂﬂ:h%ﬁ( %fﬂ?@ﬂﬁ@fw@é st@teﬁoi)é/ Spﬁﬂ%/ feﬁﬁheﬁt':d Yhtain any
COI'Tp| ex thus ty i cal al so ecreases t he eve1 ot her corrponents
number o branches Both the main chain as well as the branches may furthermore contain

heteroatoms as for instance N, O, S, Se or Si.



[ 0067] Both of the above described najor polyconb-repressive

conpl exes have 20 been found to co-occupy the pronoter regions of a
| arge set of genes in enbryonic stemcells (Boyer, L. A, et al.,

Nat ure (2006) 441, 349-353), nost of t Hé target genes being
transcription factors with inportant roles in a variety of

devel oprment al [p0S6}eSHi@Sterf "hRE@HcNHERRY, vAfest BRSEviEd SARES 4 RéAa@Ematic cyclic
factors possess essential roles in devel opnent, such_as

honeodondACHRORITRPIRY ke raay prisalraiet oF GRe- 5| Rolyunsaturated. fihe cyclic
enbr yoni ql drdE8h M&gtmay be ?uﬁsgﬁ%] will) BofRbHERIEy BE QY Qveﬂ %ﬁaxﬁre‘fements
furthernD e known as of regulatory proteins 1nvolve

mai nt enarTche maln chaigi afghe nyféwcln)rdgqcadjompwasmamnumaistoehmlsc@tﬁttq:d; Ibeiaf gy

fong: ¢ or jith BRLFGEMB A5 INBLC 6 0P BFREE ERe Bl el FRBT PRuPtF Sl pe cverc
t her eby &b/ﬂmaﬂhgntﬂmexﬁﬁcﬁﬂst}ﬁl tidlie ahd RNAINt eutdbinfeart alag ﬁﬁmﬁhﬁﬁd Eaomtain
gene transcr tion ar an e v' W S e Sparmann, A., & van Lohui zen,
M, Natubg %WS&HB%IPH gg - 856) . Pol yconb group (PcG

conpl exes act epi genet i c npdl ficatio uch, as deacet Iatl on
of hi stone ta| @7? %ﬂh hFIPP'taltlﬁg %qﬁﬁsdé‘ﬁ]é’lsﬁjé? CTYiSP oifdedna planar cyclic

renodel i 'hgdl(ob%bﬂ%o@tysof céfugited daab%‘gé?nﬁ' %%%5}3 'be(aZQQ%)a g I ﬂa%lude
478-85; Lund, A H., and van Lohui zen, Cur

16, 1039- amyltipladused CE%QW}JP@IY Iﬁmi@dgmgycﬂmnﬂ@mhé@s:rf\ﬂ@e @@bpm&rogar m@@)c’cy
is apro

epi genet Fets IEPOErHIPM 0Bt ) BBk bohiafy MY el 47 lerostony, g
t hus congoriestaacetdd, ®@nd Spr omi si ng target for cancer epigenetic
therapy. The 5 Polyconb group proteins are highly conserved from

Dr osophi | a t o [6258n, Batit: feon ferpldliphptie’ i@@hmbnihyﬂ@pmbes imaet@oimpiviich one
The conpanent s of conb essive co s contain_int

hi st one r%t%‘i?ﬂaﬂ&réf"éga%f& ”E{aﬁ)ﬁe sts OLTEi F%%guqﬁ%owpﬁto&nhorae@hgﬂzﬁw Eroups.
si | Bnci n@huub tieLighn Neiyiyliphtiic I’hn@lfudes)fo@ ifsta&ice hgdrocMbbh edoictds, ineWhiah two or
Cell (2002) 11 197-208; Cao, R et al. i ence (2002 298

1039- 10430TRATY groups Are camnegled viggme g pore 2@ ficrhainpf giaing f any/length, for
Nakanur ainsfance 8imdthylen ufel I (2002) 10, 1119 1128; Beisel, C, et

al . Nature (2002) 419, 857-62). [ 0069] Among PcG proteins,
pol yconmb repr ¢geHoye ERARENe t%nﬁs':tsam@cvd"oL@icycm;eewarémm@qna @aﬁta@l?haﬁa" las
self-renewal and cancer (Lee, T. |I. et al (2006) 125, "30

Hol den, @sedSagrainds meagb) mglllzle beﬁgsubﬁawﬁdn@d uu_ubavruted Togms qf|thpytpspective
(2006) 19{701%@1%1?035}%%2\&?%%% ﬂlnIEH M r%?érheﬁlgl llitug ogfr?]xlrﬂtgd Yé_‘!, tafiluno,

| ost acti vi eart y ev In-tuno
up- r egul atidm aridg, vmarbmryﬂ)ocmfh@}wl,obqu yis@yindg, ecbﬁms; helogemphweito/ hagro,

for exarrpl e bee obser ed (Re no d RPA et . Bi Chem (.2006
26n, “3a. ssprasein gaBiobie SEERS S, 6ok, bk, tue Biodhts HEvpsy
core conpolfigiill,s: E—Zd‘ﬂﬂer{d@hﬂmrylenhﬁﬁﬁﬁbe@en@foﬁylhonﬁitﬂwknzeﬁb%lﬁmyl and
(suppressor of zeste 12 honol og), and EED 20 (enbryonic ectoderm

deveI opmBifihangglfoayly  Levine et al., 2004, supra). EZH2 is the active

onent of PRC2 vvlth hi stone rret hyl t ransferase activjty Vire
Set al ., NAYR0E (motmsne empdiments stiﬁi st 1’&YF‘(§I'“S’[1JZTf@tE'a?n§P E%bua? of a

reqw red cBﬁ’lboﬁﬁH @ftﬁetabwé BorindlaeF et s%teﬁh % 2 ABF FRMag 8/t ﬁ’lodulatlng
(Schoeftner, S., ., EMBO Jour nal 25, 3110-3122).

catal ys e@llh'lP@te@ﬁE 31*13’01 gadi- mewmg(qharakz@m)stlm wtm/pmgemmrcteﬂhm espectwe use
(o 1 or bt etk Be iR b S D Ho R RER BhuOR 7 S See
N I e e L e e
al .30 J. Bowpour@sexm (bEQtﬁBl)esseﬂ&@,anﬁl@gués@&ﬂymychd%iaylgu&) of aﬂer&smlevﬁs
conpl ex %h e\{(@ﬁ% &, ?r? %ng T %03 nge%?%heegor}q?o t3a(ieazaglep angcl:nll sne({:eI 198 ZAf As a
further example, in another embodiment the compound is Neplanocin A (see Fig. 1K).

10062] These compounds are so far known for their broad-spectrum antiviral



t hrough interaction with site-specific DNA-binding proteins. The
exact mechanismof recruitnment to target genes in manmals is
currently not known. It is however known t hat hi stone nethyl ation
alters the properties of the nucl eosomg’ (the basic repeating unit of
chromatin), affecting its interactions with other proteins. As a

resul t t refase sigt hEQﬁlhh]ﬁthIZ@f E@H@@%@Samﬁl&i t’ﬂ’}@é fIQﬁﬂlShh&h@ Bdola virus (Tseng,
rrethylatlonls unct | in.conce met hyl ati on in

chr omat i +-%ill-eficd t lgjg MédfG%“t”ﬁéllgﬁc%ﬂi“g%lﬁﬁgo@iaéﬁreﬂ Iwieﬁﬂ &?Cé’éﬁeﬁ%’ yS.

si | enci Qe[ @ hiAkinT @88% hl@‘592b@§81694‘dD5@1519Q5Ef gt Al E‘ﬁlﬁk’lléi’b%?/l ents and
bet ween hi st one net hyl at'i on hyT at’i on. an exanpfle,

et hyl at déempdierianyA1989), B\B,s&,dﬁ%lﬂl@%éﬂS/E@ie@tsapahcaémHcﬁ@gf@ﬁpﬁuwpematent
t he 4 ecr e r i r r n

ror iy ¢ r SRRFERGn U 510 B8PS Tl At By b AOBLEN G an FhRIRT O b SpZlin -
t oget her aderdsyhbemeygeny sphdsv) :{sewelbas al aug’ﬁ&(hﬁatmmqf i@grferoh psoduation irgthe

nmet hyl ati.on onpt of ta ene ) e n f
these gess ClabtPciing P SupraprSodfat Ao D ELRB Aty 200DsSmts THRd59)
been f ounthds@re&Qbiity H&n%béhe’ﬂﬂh@t%épﬁ:hﬁ%‘éonﬁﬁou%aﬁ%bhb&xﬁdt@%ﬁﬁﬁl@ﬁ)@ﬁcells
wi th DNA nethylation of a nunber of |oci, and_a nethyl ation of

| ysi ne- 270 caitiFiraliy séfepitve ranseatrationst (DY ClerpQoé&.. &¥ipical Miceahiclapndieviews
depjgtio nB4H3, ot while EZH2 and DNA net hyl transferases were
boundcai tora%(??) rén'b%ée%l @l ndi ng of RNA pol ynerase to the pronoter

occurred (Vi re a i
associ at ed H3 y@ neAcz #&ggﬁyﬁﬁﬁgﬁg %%gghgqéﬁﬁt%?%%%gh f‘?g?of %eﬂé)hﬁd
t o cancems dafinegasboiveuindiutimgithe osemethp mesvidture of anmdsiamget fm o8¢ agpect the

cancer an e I et al

Cancer ( Pty RRbnERETEN £5i9RG JME s oFq Sy 45" Eer S0B1E 31 pateine
wer e for apgstogib eirf cmnldnimgheerll Iaﬂldmi't alsdcﬁllatmgh@lm‘imﬁenbjéf ael 101l f-renewing
pro ateﬁancer than in rlnar reated tupurs. In 20  addition to
EZH®, SUPSFACEHHROf 2 ShHEBIPSRR: %Peﬁdﬁi‘ééﬁ”ﬁﬂr © RERSNGINYEOY R Elgiepdo a
upr egul ategghpbihde syaraﬁhem%m fow rIH&ﬁ’c%l Iimpkégqg 102 GRMBAr &l 8AFbr nfadlating
liver tumours (Kirmzis, A, et al gi\/b cul ar Cancer Therapeutics

(2003) 2 plurpotensy anddor pelérenewms cl@facmnstlcmﬁesteMngndpﬁﬁk If(lzcmdqrstood

éL ﬁe sﬁrg\zl|tl€/a<f'?1lcl§Q Forégr%étl cviggbﬁng\%ﬁ%% Bx@%&&ﬁgﬁ%@g@an sen |a7a roﬁjre

i n mai nt @bmpogndefob theonidapplieaadd)l s in an undifferenti ated state.

Nevert hel ess the genes occupi ed by PRCL and PRC2 in enbryonic stem

cel2® are |ikd0iGl} rlppontcecnbaliinents mr method aiccprd'mghylth¢ preséritshoendioi3s an

| ysi ne-27_{ Bo et a 006 ther t.he nethyl at ed.

| Jsine orplERnih &l ety BBk mabidit YRR Fisiidd S YRR b fisone

transcri pidgtiylatidnart aweh&aloépﬂg&eemeﬁapeﬁicw@ @& reeRarydhe oﬂﬂzmaat@lt SB@N%E the

et 30 al. s est E@ in enpryonic stemcells the ?lndln

pol ycorrbnéfit % ot b i o {SFCS?esi s “@téﬁé‘? CXARW'S RalfC H‘é accordmg to

aft I vat ][ 513 BfeséxﬁQEeelﬁFoﬁeﬁaﬁ Qﬁé]@d@ﬁ@;ﬂetﬂgt th def Fe@ﬁe%ﬂ%é Ahon &'ﬂd sle@® 2elPfor
uri pot enc

P 25 P prog%mtor cell a polycomb repressive complex. Polycomb repressive complex (PRC)

proteins are known to divide into two major separate complexes (see e.g. Cao and Zhang,
2004). The first complex, which includes homologues of the Drosophila esc and E(z)
genes, has histone deacetylase activity. The second PcG complex (dPRC-1 in Drosophila,
mPRC1 in mice and hPRC-H in humans) contains homologues of the Drosophila Pc, Psc,
30 Ph, RING and Scm genes and can mediate silencing of target genes by interfering with the
SWI/Snf (“switch/sucrose nonfermenting”) chromatin remodelling machinery, blocking

transcriptional initiation and the recruitment of additional silencing activities.

[0065] The method of the present invention may for example include depleting a



known to contribute to silencing in undifferentiated cells by its
enrichnment on the inactive X-chronosone in female mammals in cells of
the early nouse enbryo and trophobl ast stem and progenitor cells. In
the absence of BED differentiation i nddfes reactivation of the

pat ernal X-chronosone (Kalantry, S., et al., Nature Cell Biol.

(2006), $olyRombiepredye cBinplek thitacanMescladiefesdl 4s0faNthgt ehdRe theehkdt EOEplcRras
the formati on of the PRC2 conPI ex on the inactive X-chronbsone and
g

for the MEIYEPEAIEPEKS FExamples,al sucho camplagnicinde iprlyeambs FpreaHYS somAlex 2,
and tr Op@vgﬁ)c@&lb 2hRAICE |cb§1p(e'xb3 dhnd@ iy ¢ 5&&3@{\'6% lex 42806 1lluﬁtrat1ve

supr a) tth regard to the two protel ns Ezh2 and Suz | oss of ese
pr ot ei ns eh@lyplﬁe@nmmnﬁms tOCS padyedmip reprassivice corhplex bﬁndedd for instance EZH2,

pro i fer i C d.early enbryani c
Ror Gbre] S FER & S0Gesr 21 a TR RN R SgPl P lhondihe 3 bfeond
identifi eebrasnlmeaongalemﬁ)mdhai‘et}illdﬁ SMElZ}M@b/@Q&ﬁd ﬁiro Rwet Atlecular weight

ol Ur | pot ST ¢ AN AR gAmihefopa ch o EraD o (B nt ol PS04k 45 vet &

(e.9. N ehehe illdstragive %kamf)ﬂe98&)1 &féni:s %pol?‘c?o?n@%res@ﬂg 4%01@&6 inter

(2003) Cell 113, 631- é@are ﬁnown to be associated with low | evel s

of net hylahﬁlE&HQOfFﬂq @Bjﬁ— zpfichivs Aorfé ab, chlyaﬂemﬂdyé'ﬁl éf%ﬂe@(’@& 192, 6,
r etg 006, supra). The PRC2 conplex protein SUZ12 has

r er rmre bee "shown to regul ate a nunber of genes that are al so

5889586)69 Koo 06 { b Koot of & sdtbored FRIRIRLIABEALEE SAIAE o

SUz12 f r drplatedumtherprefent srethet of tiemovention( Thase skilleddudthieiadnaillll be, awane of the

associ o P T inlel B P P b0 aney G ion® B PR RAR Bypertepena

identified tﬁ&ﬁemfcgefo@eﬂaambta&ntseﬁmd@mﬂae@eéB@/BE ®E aBb.e.g. PAGAHI, D, ct

SOPLE" oo BBV AR it BB o SEET ALBT DL ne e oot

t he i nt egépbisfR wncljlﬂéﬁ Ry Blpfdall§ dIfy Qeér&?seé’ ﬁgsuie@%l'sQﬁ QherC&8rhponents of the
differentiati on and the mai'ntenance of the pluripotent state of ste

cells. 25?5(99‘17‘618 mdystoat r@r%sswgmp@w@ﬁ Astanpdugteasive axemples ﬂiwléveimfp‘ilé&u
2, polyc j&%%ﬁﬁé’% f&ﬁ? or poI yconb repressive conplex 4
od o

according to a net pr esent i nvention further resul ts in
denet hyl ati on y y/

pol yconb repr gﬁsli\]/es%((g){ﬁpq%eﬂﬁgéb@rez& Elgbme;a &gﬁ){ﬁgl&e?ﬁg al%: ysli nepl%ge%slﬁve
hi stlbne H8en foumi\io,coantdupy ienmolBtarfreginst ofhe lddge et af i gemes 1ri emBIyoRic stem
enbodi nent od r ventjon,, the .
net hyl at i S]Es @%%?‘fe&sgdﬁ‘ Fﬁ/g % 6?60%3 4#8’(1%@#@3/ Ixf%ief’gfﬂ?)er Bar%eé genes being

det er m ne@nschiptisn MRytork aritieapa-at Reedidsd vatbty of 86rldphientie praickwRs. &ﬂange
pol yconb repressive conplex. 22 of a polyconb repressive conplex b

ot her kndWRbRe&hdheseqransqaption: daqigrs r@éﬁ%%oqsseamﬁhé?lé% dn geveonyre Lﬂu@h as

A reSpeCthbML%o&Biﬁ&ﬁlc%m%ﬁhﬂg MR Q6M! ewiih f@dterfind 2REE BRe2 dWPfgC Oéilﬁﬂ}gomc
nucl eic acid nol ecul e, suth as for exanple an aptaner or a

Spi¥gel mdeyalyperdscri bed in WO 01/ 92655). A non-codi ng nucl eic acid
nol ecul e may al so be an nc-RNA nolecule 5 (see e.g. Costa, FF, Cene
[ 2005], 357, 8@1@4 fEhre Bolysainb xvpt geses are methenmeire koowmas aveeefitegglatory

Eﬁ? IrT‘p lsgf] e‘k %J}? eﬁﬂln‘?%akﬁil gﬂﬁdmgustllel?%ﬁ“% e)Jgk 11682) t%ﬁz\%ﬁn&ollmg

nol ecul e d¢ealopmee. Pdlgcatob lgtepgPran dﬁdpMesr ara rédpehgible tfovlenSitdrengikehcing of

El | h t.h

ol el baciesind bflerig PR tRATS Snd HRAF I Eith thenhots oot DNA to

10aspOCi @cests s&f{iilﬂedlfdsﬁ @E%m%hﬁd&@%%k%%ﬂh@m A., &k&@igﬂlulzen
INnterteril ng

The use of snal short hairpin and mcro RNAs
become aMedlarg Rewmuk Catsai (29906 $46-8ie Solyppmirggaup &%@)oﬁorgnlﬁées act

through epigenetic modification, such as deacetylation of histone tails, and by inhibiting
ATP-dependent chromatin remodeling (Levine, S.S., et al., Trends Biochem Sci (2004) 29,




15 that protects the genone. Si RNA and m RNA nol ecul es nedi ate the
degradation of their conplenmentary RNA by association of the si RNA
wth a nmultiple enzyne conplex to formwhat is called the RNA-induced
silencing Conplex (RISC). The si RNA or 1% RNA becones part of RI SC and
is targeted to the conplenentary RNA species which is then cl eaved.

si RNAs angsqsr f.a6d,| A Hhasd waillobdizes, M) &6 Opes 0em Bidl g200AYREEIBU@! Ks an
strand, 20 while m RNA dupl exes are | nperfectly paired. Activation of

RI SC | ead3ample; the polcomh repressvesionpleT 2&38@&%@@9@ GpErAex kpgwy to be
brief overMieW Hefe4A#REiSn oPBpigkRdiRYsileRint! BRES it 89&5Lver§%ﬁ'essed in human

1519-1524). It has been observéd that the strongest silencing occurs
wi t h seqeemsesndthes densidsgred ¢ e Sepromdsing targetufor waeesr (cpigenetic therapyefThe

tun e [ 0-1444 erspns .3 IIe in the t
Fhus typOLheS Bl SRS & nEA00 ok, BERSBRRRENS 18 Dblinl R ot
L o} forhm anultplp. P?]llycagtliaheﬂﬁeSSd\mejompleo&chalhgl dftgnlﬁ:ﬁlleﬁl@}] e r1}3&?)1@/13:61$1bt feplessive

ase that is, sti abl.e ta forma e pair t he target
sequence “PBRIExE COI\Balefn’fEPSlc g’kﬁ% ansihh MPWW PR B&aéﬂad’é@mr%ﬁle
exanpl e laﬁ@fm[@%)mhs@qi ﬁ&h?lah@ﬁ‘@f@&e@@eft&_ﬁa‘s%/ﬁﬂl% LAUERHES0025UED, BF-208;
t he cl eavage o as disclosed in US patent application

2005/ 019 {328R. dofl. oW 7are J(QQO& B8&:t 1103 8- LA RNMls e RNAL et RINAlah6Tedd20@) iy 1 K-
di rfq?t |y 1§ Yﬂtaié'é‘rﬁ tﬁ é%‘t aFXWo?%%ﬁcbm)f% é}?l*’h&ﬁig HeideLEr 8841 Naf Nafure (2002)

(inc udlngac tis part of oorgani sm and ah ani
exanpl e BYOMSEA2)of a vector under the control of an i nduci bI e or
constitutive pronoter. It may al so be introduced into a respective

cell and/or déoﬂﬁ%r edimphg PeG(proté)ms pdlyaestty @piessve ganpler 2dias gedvionslyi begn

"cs non (B0ET & SlepT Rl RyrfehelRl S sfhcst sy - 3 S6 oo, Dokl {23013

ant i body Hdl@@lﬂ'@]tScﬁl\iJa;ﬁb)(ZmBﬁj 3lze 3nQCKammlﬂg?a,g; trtémdt7 gg Bst&; @2026Pﬂﬁ7 AP 70-
ture | ote . not her
. | ][})gt r a@.lii) g&%ﬂ‘ﬁ?‘é%@bﬁ%&?&% gé?%‘f"lﬂ\lk’sﬁﬁ?téfdm@ nlﬁt 0 sépgatiygvent in

cel I's innyh¥@idededif)SarLd Rhnl ONtw N ESmpor
al . Nat ur aPHgcRoRS et %%ﬂazts 8, 1oo@%oggewycr%%gésﬁehﬂmex 2

st abl e nhas &rexawple quepl‘ﬂ’Sm[ﬁd (RexsoldsoBied aw { Bid ey @0RG) 2le 34, 24790-
gl yCOI - Q%&JC?QW%B%PI%QS&Q Eoh fe%%f%ﬁzﬁn% (ﬂ{reé @glreat}/?lﬂ)%ﬁénts EZH2 (human
ation 0 app

adm ni str ere i desi nanopar
deI i ver i eghaic&NAf o este RN%;olag)s WAL e(sa.mnessaxc fof oiestehéizr hmﬂb]bg)s paci fERD

e "R R PSR 5P 195 et o oSS P B E e

SI RNA S kENPoRknt r@fmmlmcmht@n& @ne’ﬂhyﬂﬁﬁlﬁ@ér@ﬁ Aot B9le.geMirél 5., thQLUBRure
of a bhiolo ﬁlcal vehicl e such as a bacteriumor a virus that |ncludes

the respé&&diohed }ﬂadfblgla@‘% #sl sblgjlé. ang; 558 ae rgauirgdatar thisppgsiviiy in both
(2006), Z8mafe cAR%mA%%Im Q@leegcﬁ 1Trf3:§ts"‘”& 1Y$88B0 DbeBPRI0REESs, t?MIO 3122).

adm ni stering the bacterium which’transcribed froma plasm
i nter al ELHotatalgseriistomoHB Mysrs-27 (thl@%meﬁmlatlmgamhﬁuwenzmmatlc activity is

T arrEed Tan pRE AR AR S NG, 17el ASCRI N2oe B 1, 0 208;
Fig. 33 Cao, R. @masafmmt(som)tﬁ@eﬁqadsmamlm R mhbdMaIkefigdmg (:zS@nézghm
Phe ol edld73r Bostrbl ot B Nelir Bobh 30 o SRy Eamb e oo Bt P Bt Ghem

and a tugews) szs@pwsmam@m) pal F\{&&H’S réredsRRLBPIROM TREH 1§as€beEH @ipggested
suppressor gene is reactivated t

ereby ‘causi ng apoptosis in
respect i {eMERILAIN gFpRsilpnasEnts abhﬁeﬁmg@mﬁéxmwf%umthvmﬁd 1@89@%531 s an
exanpl e of a respective tunour gene (see e.g. Figures 6B and 6D -
6H)30 FBX032 eh@Bds lanDuesonbila.i polyeqyels esrpwrt profeinsaare ieamidpd tiRatarges sites

known t Otﬁr@ﬁ@?ﬁnt@ﬁ@ﬁbﬂ LyGitP S RL- gbé}f‘ﬁé PINA! rb%cﬁﬁ’é 3f)§6t§1n§.t ThO®xact mechanism of

recruitment to target genes in mammals is currently not known. It is however known that
histone methylation alters the properties of the nucleosome (the basic repeating unit of

chromatin), affecting its interactions with other proteins. As a result transcription is



25 proteasone. FBX032 has so far been considered an inportant gene

for muscle devel opment. Exanpl es of FBX032 include, but are not
limted to, the human protein of 355 am no acids with the

Uni Pr ot KB/ Swi ss- Prot accessi on nunber @GQPS, t he nouse protein of

355 amino acids with the Uni Prot KB/ Swi ss-Prot accessi on nunber

QACPU7, egprédied.rRirtlRiAbR Riswhe 38Qh@fidiOisatbdght Wot flinction in concert with DNA
Uni Pr ot KB/ Swi_ss- Pr.ot accessi gn nunber@%lZGZ 30 An illustrative
exanpl e &ethylatin de i shyemaan ssileacingea nihaT Jesrbanisgt asspeiated r WHB seRniggustic
of the sef of EMBL nucl eotide sequence database accession nunber
BCO24030, as wel | as EMBL accession nunbers BC120963 and BC120964. As
a further exarw(hq] t’f}f‘er@ﬁﬁx%' Héen 1%@%£%Pdﬂ@<§ lﬁjk§‘Bethee%H et"ﬁs}ﬁtlon
sequenced J., et al. Animal Cenetics (20 5, 451-452

[0082] T @Mumﬁbmlatlﬁnthé aprexample, mgthyiated éxsmetlﬂapf histongorids gerves as an
net hod of t

ol s ( snbtfage VAR oBSh¥eGh Rt Ebiohel BSUART FRRRENRRL JA05 BORES DN
t ypi cal | ymetipdeanséetases amdt tmn’omd toeﬂhle promo s P Citd mgettugenag tetter rmyh filgese
i nstance be cul tured %gargl nst ance be cell .of a cell

such as RS (VS ghaly uS §9pHE mesylpgon SR OO SRS enes

sonme enbagi RBicuent’ SEPEEL! ¥ tﬁdd@%éhe§eAécoiﬂng1?e aﬁbalﬁe@ﬁﬂﬁnr 8MEZH2 and
manmal . 1 n ot her enbodi nents a respective tunmour cell may be included

i n 1@ mamShiZ121ie hegmberndciel oinsige pathom WWBEOBDNA: mstiyltransédrasgs, with
for instajpee rﬁetﬂgﬁﬁéﬁ o‘}‘ae{"‘hﬁﬁb‘éleuf‘ 1%({1,,0%8@]& Fahgiésdfr fggmetzlae fﬁﬁgﬂésﬁﬁ
el may be m)nl

of apoptosis I'n a tunour c ore r exa
pr opodi ufRéwwidieetsalai W0Ag supra). | KeNowyim degletyoranfi EY$i2s bis eet Fvihda rEaZIrIBZ\)and

(sce o o VR tiRleagen i b vhuil 4 st bonplery BRBAR GRS ol herift o the
i Il ustr apromser ddearra@tVioe «ohl, 066, isapant i on general ly triggers an
apoptotic cell death response i nvol vi ng mtochondria disruption and

caislfjase acti voo7ap. ’Il[haegﬁb\mah:]FEHE,atgn@nss ak%maﬁddomtlbalhe-amnmeﬂhgnlfah@llﬁfase
ce S 15 SucC S ce S a no rimar col O Ithell a
Oea5D oAUt Brah ket chney SAcHS R 17 DaereEesed ing e sihge grystate

(cf. al seafdePandbeast %ﬁﬁde‘ﬁ@%ﬁ!{ﬁ&lﬁr ORI R gl APaRk, O@Ar%naoporﬁesr&m@&ﬂ (9806) 45,
cell in sonme enbodi ments a nethod accor to the present invention

may i ncl GA%-GASY crprasRiag @) PraseiBbleyels yof EZg2r@§l@e&rl wampdt (found higher in
RoSPeCt | Y TEOSng L1085 bARLS NS Nkl Sn A B0ARBAL: W SR I

enbodi nents a net accor to t pr esent n inc
cor0act i nddition ¢ FXH2,VUZH, Iamﬂteh campomtetoérBﬁ(l’ﬂedorqp]am; w’ay atsb faund to be

conmpound_of t gener al r see.above su S nour,
ol oot aRiegfead i sStyal, Ml gimbuh SRR bt e afha) HUB: By
di fferen(Kﬁﬁﬁﬂetﬁrrétaﬁdmub%nmrt(r@ﬁeﬁﬂ’h@fapam@qmbwz tlms‘-lgeﬂmrahzm A., et
formula (]) _are used. In sq hese enbodi ments at |east a first

and a seébm@e’teﬁﬁ%ﬁ’le""é@?me’ﬁézo%ﬂéguls%)a 160k first tumour cell is

cont act ed vmth the | ower of the twy predeterm ned guantities and the

second tumour [REB] i Whilg IiNAragthifietinn apsueh Gressendil foyethe \ggrvival of somatic

predet er giined: Rtk Ray dReeReRfidIVRI8TRodhBRife r@ﬂbry&hcegfaﬁpmsbﬁ an
screeni ng assay a cytotoxity test or the det erm nati on of

dose/ res p@diifér@uamé stgt@ O8elerthplessotie gentroeticpind PytERCY ang PRCQmpmmhrmmc
and the §@ﬁ10€b(fl Eéwﬁg pro?{e& ttg%e e%&lfe'gngn%tﬁ Q?eg ot g3 ﬁ)%sgl{le?ﬁe]% {Bosyer

Such a or i nsttance be a ne |ng a
or an anitall, M()ﬁmilpva)dEadthemmm tisemkthyhtaolypiad od thas histtmegmeﬂai associated

formula (l.). Single nucleotide pol r.phi and .i ndi vi d

ai 11 or on el pribGaGedy ec st e B BheavF aeas Ui dae b Baer o

betageen BRtsuEEYsE thah in eSBARMIdSefnOcells GREITBRMNG $ihAflydotnb group proteins directly
silences genes, and that the activation of these genes correlates with differentiation and loss

of pluripotency.

[0074] The polycomb repressive complex 2 component EED is furthermore



25 adm nistered. As an exanple, single nucleotide polynorphisns of

t he FBX032 gene have been detected (Yu et al., 2005, supra). In sone
enbodi nents a respective nethod of the invention nmay al so be a net hod
of identifying genetic variants that i Atl uence a patient's response
to a conmpound of forrmula (I). Typically the effect of a conpound

appl i ed kfowh t&caitibBte t6kilencha inauHdi fiksermtiedIge]ls fbyd%tdi’lhﬁhﬁi@ﬂ d?l\’th@ﬁ;ﬁﬁ(:tlve
proteins, so that corrp05| te genetic polynorphisns in nmultip genes

coupl ed Wi-EHOMGRRER R ifemalscngrmalseinesels i the eady aryige @aibaycbwﬁ) Gplepblast
respecti \éﬁnﬁﬁfdkﬁggé}flto} keud, 'ﬁYﬁﬁHbQéhc%Y Eﬁi@’&lﬁgf‘enﬁaﬁ'ﬁ{ #88cQfreactivation of the

determining a patfent's genotype, for exanple to ensure maxi mum
ef f i cacy pefietrial Pﬁrdumbsméli@mtef, Sect sl., JF@I@%?elAgqu n@Deat 82,d86+82). sk

expriess St fire BeEfitha tHE Pl ' e PRpR g o g PROP Pl ioh 88 Hactive
respecti \X%clﬁ‘einbscané: ﬂﬁipﬁirrtde ﬁ‘fetli;ﬂﬁmgletffdyﬁhe—fwrdﬂhi@or(el N3 61‘5 ﬁﬁdlﬁ’é@l&ﬁated and

1Y st r atPpiotlien e ool LBGRRT STERRTEF obali 200omoviral N Aoy o £vo

st em cel brotflhs Bz bAPSE13] 188 bmh%@é rob@ys R BesR dourkitto N8 B HEREA Bels of
to use a non-cancer cell, in order to avoid that the present nethod

of the i Gelbprolifmatominghe mnshesh massand sady pmbryosisdeihalifyt s action on
endogenous cel |l ul ar conponents. Due to the selective action of a

comfound of f &E¥aI a The)rascaptipnciaciory Pstdmnd Nesoge Whirdy kaye bepw édpatifisdas

T, 7Sy g by DA Sy I

be used nbanaldrpelepses afiphirgotgno netstadair ianpdblatogtherpdyimdsit well state (e g.

20T opr AR doreloIOPRE RS ¢ ot syt SEBPA CERRIE il ™

enbodi mekhéwh e bepeidted vt llov Sledels tof ninethykutiph 0§fe Risind27 @Fl histone 3 in
Exanpl es of stemcells that may be used in the method of the present

i nvient i oFMPRORIfgEemiss 4PRY§IGH o APQ% dup1): Eirotiohicemplesmresin sUZ12 has
t r ophobl @gthesh6M Kh! shodM0ioCXEIRRITR MY RHblr oﬁtgeﬁescehd fre 41 ABited by Oct4

enbodi nents of the nethods of the I nvention an oni c stem cel

such as &vauertss yohi et Alefapeine RsednghrdROGD)i 1, r1390r9Q9 aKhoekslawnsof Oct4 by
b | h L.

s 5 pr gy § quiiiaorf tork W2y s ¥z {7 B i BRREEE FERM b BB b

|s a can@elﬂltmahlly,(mémnmhmndjryoﬂm ceils*mmgmﬁaam amlas;loh hetvered @gaesoassociated

bt ensb e L ATB Ou. sttt LB nd ERRLRYER o ekl Eepiys en

sel ect edre u@@ BOydrogt A11)SI0BBL Su Ksu enf:)H@)s tﬁg& Mléé,w@éff)ﬂwhb be co-
enbryo), @ lEal fIbI’OS&I’COfTB.ﬂTE NSO, BHK, 9g PC12, or Hi gh 5.

In yet fefs(tlw léYrtha‘ﬂ NS Tﬁﬁé’go?ndrrBP@ eﬁweneh@) gxh% fancings ﬂlglstrate the
conponen [ r

T oduc SRy oSt BEERRGI IpB Y TR oA %%é,d?%‘?f*?%?éﬂ#?éﬁwa%s%%
of a vecvbthegdumppieny stabeeofrstapeelts. ve gene. [ 0088] The
selected cell furthernore includes a target gene for the respective
poldfconb repr E¥KI6Y e Laphgsingxa cmmmnente@fspolazcmnbmgplesswmeompl‘ex,&& polycomb
illustra i e E X03

I some SRSt B pERRERb RN HuPRRR hldif FEranendE U the
f r agnment ptdsettaatentionduahadogeuiausl dentthylathsedt 1yeinamyust kistohad @RK27; cf.
suff|C|et t he perfornmance of res nt met hod of t .
Thvent i oie iother GRS HRS TR Complaieh S FreHs B Mot BHatencysies7 of
are | ar gglsiorRrHE hi Vi YarRioB9dthe RESR hiB@nONPL @O RERrPfInt RgheCOhboditRnts of a
ei ther case the respectl ve target gene, or a functional fragnent

t héleof ; meHlipdheccprding Huthsdinventiont fie wethylagn misiussolokysion 7o hisieae 3 may
reconbi nﬁ{yr 1Y CBQ & e}rtlil\%ed' r'l‘ﬁllsugrﬁia/t H)ﬁ:‘ ?e %@Cc%gfr&g t Qg Hﬁﬁ'd’egﬂetlon of a

target gene. yp ca but not ecessarl e respec lve
polycomb repressive complex.

[0077] Where desired, a control measurement may include depleting a component



[ 0089] Where it is desired to include further copies of the pronoter

of a respective target gene or the conplete target gene, i.e. in
addition to the endogenous gene of the respective cell, into a cell
of interest, this may |ikew se be achi éved by neans of a 15

reconmbi nant vector (e.g. Kawataba, K et al., supra). It may al so be

advant ageeuspdigcdnit rrqdesz;@eacmﬁ@e@rbyt Hatr RWRntRand, er (eSARe thiyv@eans of a
pronoter into the cell for the gur pose. of faC|I|tat|ng the activation

of the pPBABICiCI( PRIEFHS Of reahfghye MBEISICoRCIE oRjeRe snay fogiTRstangebe a non-
addi ti ongcodihg MBYeRSCHERbIRM el Qich TR FPYexbABILUOIPRIRE: R BidRIHGR @RQFibed

to express ar exogenous gene, for instante to obtain a protein.
this casé WRild&2695h Assen-cpding nhclpis @Ed)mlccuh‘anaﬂ@lso bn@nmdésNAheolecule

desidg ed 0] e der 40 t he. nDter of
ceos L RBIELOLSACED, (RN, o89% K0l ol UL BIGY of PSR
i ncl uded maodécnles). reapedes MewENtAomoldeeres m&kbhﬂ z&d nbnlntnited &, tan\intilsehse -

ace whorvh mageie e EauAStrissae o Py T A b o tos dantls-

under goestriRl NGRS RlebtPioale BREck Eﬁaﬁﬁéﬁ aVMliEfH RNtah EniReYA) HoRAuleNa kRt
met hod of the present invention. 25 00 Rr’rr‘;gAes of exo enous genes
TiHa|

t hat may hpepin i (hRNA) prdewyr, anppabipt UPIdRINAY o m&n@roa repeat-
theyor OMBleLialld shholith@eforifle RUA RGLHARY) Bifkogige Not Timted to, a

reporter gene, rug resi gene,” an apoptosi s gene (so-called

"deat h" gene) l?{f78?nyl“lfét ﬁ's%r 511 %t%&eﬁ%km@ %h&%@lra @l r@ RNAS has

respective cel n sone e |nents a Tespeétive ge may a
encode abptromaaa roof toj ‘r‘ktmplestownf’rspscuﬁh gmncsadenmakes naet didgensf 31Iehemg or gene

i nvention e us {0 ess oht,ai,n the r
e . ettt R A dpeEiRIRES (FR1 ST obilfs LERE BhietEnseriptional
gene is amzeaamlom_sms GERISA c{dgmd?ﬁ@sMAm&anyepfeﬁemenmhﬁr B clsein
to el mnate uripotent c rom | ssue er
uselcf per TQipets eagfimaﬂng@%ﬁ{\. qng| m daslesdes Mpdiate dﬁ&fﬁg%@nrﬁfﬁeﬁr

with ot h%émﬁléhie}ﬁ%rjf RWA:" gl 88osiatiad of he GATIPA %EH SRultd &BYmeVontdlex to form
sui tabl e carrier_ or luent. In this regar t he present i nventi on

al so rel athefs ig @aﬁect)ﬁhfr R adnducsl dlsapiosi @@I@EIEKOGRIS@MuEh‘hqllblﬁép@bsﬁlgNA

inatu '
5char actmér Isti cIl g%s(g gﬂ n? g% g%ré%?? g(lr H%:eﬁ%ﬁ&ﬁé’m%{}g%]gﬁ aj%C'lre(%s pec Wlis\r)%en
phar mac e aleaeal. sdeﬁesare iperfecthy b pardnpl tei auctesplmdinge yémplementaryg etrdnd,

(1 PRssaer B R0 Q5 £ e e BT e Do e toss o

interl eukxlﬁegsiomfﬂhetregpfe@ﬂiwrg@ezh)rmdﬂuvefdl@u@mzano@ PhyHaRky| Bt®Rience
synthase inhinitor, such as Raltitrexed(r), or a nonoclonal 1

ant i body [0Sk 3, A%l 8xioAdh | Wb Prer abjerd that the Merneest Blepcing)oceyys with
conpound s&ﬁeﬂ(?e%ocﬁéttlﬁﬂn&%ﬁﬁ sBBMIESS sthRRERANERARE \ﬁP&' éleﬂr?tulﬂe Bzotech [2005]

conbi nati on wth a conpound used I'n epigenetic therapy (see
Peedi cayB, 1440-1444qi BﬁSGnSI\/é‘dll@bsl (t@oes)thmszepmaﬂy zﬂorﬂmslralswemwﬁ gt for

e | SSASELIR TATPEF 50, SRS R R B e
accor di nehat s dtilleatjde ﬁsﬁﬂtn a mbbﬁhlpamnig5w1t]ﬁrﬂ)e mfget st@eicePRAtzel, V et al., supra).

i st one. dBaCORTRABETA Heeiape e Tor SEgu) ek ARplies g tashic DA
net hyl tr %Iﬁlfeﬁééés SudiNBé Rhd ealvAisd HFIQ{IVbRIN@V 8 QRklosédMid @9k f@ent application
5- azacytldln deci t abi ne (5-aza-2"-deoxycytidine),

5-f | uor 02005/Qt¥8}8yt i di ne, 5, 6- dlhydro 5-azacyti di ne, and zebul arine

(1-(P-d-ribofuranosyl)-1, 2-di hydropyri nmi din-2- 20 one). Exanples of a
DNAUdenet hyl alf47§] ag%ntremem‘(ﬁjem SERYARBIRN A i mekecels, mgxir AP aziieetly

procai na i O&a'eﬂgre ) whihin0a! dAcsf & Andatingt & LFHE
psamapl ?%fmi?s Ee ol ocf%ox‘?/’nucl eotelﬁde %Egﬂg Qn% glg © is part of a
microorgamsm and an animal), for example by means of a vector under the control of an
inducible or constitutive promoter. It may also be introduced into a respective cell and/or

delivered thereto. One illustrative example of delivering a siRNA, shRNA or miRNA



25 bi shydroxam c acid (CBHA), oxanflatin, PDX-101, Ms- 275,

depsi pepti de, pyroxam de, scriptaid, suberoylanilide hydroxyam c acid
(SAHA), trichostatin (TSA), NVP-LA@24, LBH589, apicidin, CHAP,
trapoxin, N-acetyldinaline, and Ms- 27523 [ 0094] Pharnaceuti cal
conposi tions conprising the conpounds of the present invention may be

manuf act uiceculd irdo NRIEARA ddllatm Ivgvd 1sS#8 holcB&¥dlent binding tdY ﬂﬁ@l@ﬁspr@ﬂcem of a
30conventi onal, m xi ng, d| ssol vi ngla gr anul ati ng, . dr agee- maki ng

| evi gat i MGavYePhAR pRthody, ragmenb Simhindhilie nupleicaasi h@da}g nrwmwnotaémndsong,
processeg 28, PRAMRLL! BRLLA! |(2’0(?5? OBt bl RoCAIA I %n%tlﬁ:?r‘fﬁ?étﬁ;t"gg examp le of
excipients and auxiliaries that facilitate processing o e act |

conmpoundslelivermgmy %B&Ipi‘aummgletm@tsebmd relludsdveisdtsreacapstliation info a ﬂa;pome

L 000t - XA B Bl B Ry Fhrof 08 Ful) B Tl b R

5 phar rramaulblccad:lddmnd}psntlbleorcoamdlwdb Dipalyetiytenasgetatdipid andjugate, to form
parenterzfj del i vFry. Sui tabl routes of adm ni st ratl on ﬁ%/ for .
exanpl e, "PREINTe OHéB%‘l‘VCHB?%P mindtagpn. Frsthie desired {9y annty gaponggicles for

admi ni st rqalivé@ihg FRNANbLHFRNAE ] s\iﬁéMe aFﬁ&hadbﬂmeirrEen@uéﬁu |ta?r?et1ng has been
subcut aneous i ntravenous, i nt r anmedul

1
Cntr at hedascribad baceisHedenas . r@v@mrarBwr.emy (§le: 2oridall4 1§42 Bn¥sbn furdrer
I ntygoculgL i '&lo%%h%}& ADRNRY 0% &g&@&wgé%&%ems the

phar maceut i cg corrp03| onin’a oca ratlﬂ @%an Sy
for examuls@ of \ai moiqgl@fttwebwla)éudhha e drapierinoh dn aadtdsythamﬁmhﬂes; e ckspective
t unour ,

Fur O her mivgcics et B oiBien Bt AU n A HER R 1B 2ol 792 v, for

be used imbtanck asgethedapiici@h ¢l ddveniyteting e BactdiintE asmp, W,hldhrtr@xscribed from
| i posome cQated with a tumur-specific antibody, Such |iposones
for examdRaFHdiaeEalia otioshhiiy @ag dpvasis ilss@é:re@@ttt%w%w% n%%@ran cells

[ 008y] A%n@QuleeJlﬁb%E gé{ééfl%n&ﬁgfﬂéhﬁn for injection, a conpound or
pharmaceutical conpoOsition atcording to the present invention nmay be

formul ated in f[moum AR st R Srarmi S LHRRIAYmbRABY R d&bﬁgédQﬁlPﬁg/ 31 and Fig
conpati bl e bufferS such as Hanks's solution, R nger's solution,

physi ol ogfcal saline buffer. For transmucosal adninistrati on,
penetrants 20 aﬁ?rﬁgrlate to the barrier to be perneated are
typi cal |y used?¢81it He somargmhedigientssoEln pethed rageqrdingr i Henpresdnk yinvention

known i ndEQ% %{h mip co CaPe%?é%leg%B fe! caRSHD {1k ?élée@g'o?ge 8?1}%%:39%%%1}/ §aid

compound © oslIt on can be fornmulat
condfl ni ngaotyluemhcmpraswrrpomptbmand phamnae e stppcessory groe e b adings of these
carriers the art. Such carrier

CompoundstBPUPHER AJBRPIDAUE " B HPed e TEReS &iSpp(peptosis in the

dr agees, r&ppaiveesell. | Thielipdésen hventosy hdps ,foshd! rﬂﬁateslsxems RENS exin@e tbf a
the like, for oral ingestjon by _a patient to be_treated.

respective tumour gene (see e.g. Figures 6B and 6D — 6H). FBXO32 encodes an ubiquitin

ligase (of the same name) that is known to target specific proteins for proteolysis at the

25 proteasome. FBX032 has so far been considered an important gene for muscle

development. Examples of FBX032 include, but arc not limited to, the human protein of

355 amino acids with the UniProtKB/Swiss-Prot accession number Q969P5, the mouse

protein of 355 amino acids with the UniProtKB/Swiss-Prot accession number Q9CPU7, or

the rat protein of 350 amino acids with UniProtKB/Swiss-Prot accession number Q91Z62.

30 An illustrative example of a respective gene is the human gene that transcribes mRNA of

the sequence of EMBL nucleotide sequence database accession number BC024030, as well

as EMBL accession numbers BC120963 and BC120964. As a further example, the porcine

FBX032 gene has also been mapped and sequenced (Yu, J., et al. Animal Genetics (2005)

36, 5, 451-452).



[ 0099] Pharnaceutical preparations for oral use can be obtained by
adding a solid excipient, optionally grinding a resulting m xture,

and processing the m xture of granules, after adding suitable
auxiliaries, if desired, to obtain tabl?8ts or dragee cores. Suitable
30 excipients are, in particular, fillers such as sugars, including

| act ose, sucr qeEs2] METwYst killedr inSHeldrt @il @Efdciﬁk@&&t RRE Padsaitl MBhod Uththe
as, for exanple, nmmize starch, wheat starch, rice starch, potato
starch, dareatipnarefgiantialy Jaduass mpopesiyin eaiceycelde (see c.g. Fig. 3a). A time-

Bt L S s e s

be added celd oy fasinstsace bo ssltured Kethapddymstagde pya cal oflood)] lisganch asrMCF-

al gini c aci t e h sodli | ginate., .. 0010
harmeed: METoL G H Y 10D BeH B IR RGOSR A bR e giments  oaea e
not |i m t@doiirocellpmsin be iobtabiegadshibiasa faMEn0f Ingsthat énilsodimsntwal despsti &dfuinour
seal ed capsul es nmade ,of. 5 gelatin_and a pl zhsati ci zer, such as gl ycerol
or sor bi €8 Maype 1pelaed ina wamanl eLheipobeflbmay bReT ary [XPe of BHpRtintHCE ps

in adm Xxtgrigstwhdeh drehdt @ineked); as | act ose, binders such as starches,
and/ or lubricants such as talc or nmagnesium stearate and, optionally,

stabilizers. Inos3pf twhaRsub8Rd, the ROFRRUBE (bpldaY RE adhasRVed Hay be
suspended in suitable |iquids, such as fatty oils, liquid paraffin,
or 10 qui ngifiores Hot example o prpoflivmp deflide stainieg apiflaw eytomeay falysis (see

Y

adm ni st Fagurem 3Baamd SpBc tAsv earpvar imbreedt froml thosepilhsstiations, thy rhetked toliethe

formof tablets or | gzenges formul ated i onvent i onal. nner..[Q101].
For " nami ATSPRSE GHemlly: FRaR: RoriPoRoBh St Gt | SHonSp pBLT e pefordta
use 15 ad@pipliodandocdspade RicES&Tn. MRYRMIuOFativRY akoheWH @R hoh-Bfcerous cells,
deljivered in the formof an_aerosol ;spray presentation from

preSsur i Fadh aoGSH A geliegnd inoamal primacy Flow seitbeliah ((A3Dhsells show only a
propel | aiaroiBaitkell di@Ye@REE fiF HOF AEBL d%?ré?so Hig! a1, %ﬁh&y@étaﬁﬁféigg@paptosis

di chl orot ettaf |l uoroet hane, carbon di oxi de or “other suitable

t he caseinf resppetiesghliin eomaembedimantsea methadacemilingriayheerestat syventhmdmay
by provi di a o) | i.viet.. a.meter no . | e nd_. 20
cartri dggljéc or g‘.gt%é‘}.{ﬁb&e% ati n‘élxﬁfpﬁﬁ% & ??\S%g%t%ien ﬁegf' elr{g%fgalyvr?s grfe?}f 0%? or° rr‘gflu
be for nuksttslikhedint therartng a powder m x of the conpound and a suitable
powder base such as | actose or starch. [0102] A respective
phalimaceut i cal[0t8dfpdai seme emlyodbmeritoranthethed! dcosrdjpgr enttkee glresent invention

adm ni strati pn by injection,.e.qg., bol i njection or.continuaqus
i st on o sPHPBhES Pt wil ayedsiepbinBBnor € nprandigene
form e. g@neral rdRAYN)ESecOibolvE), 2ocH4  tun@s Bclk Qb6 1Spro¥éniddr 3611 36 d@fle
preservative. The caonpositions may take_ such fornms as suspensions,
sol ut i on§mbpdisantssatdeast fwo diffeyeny predeteamined BrpEtiessof aemmpapd of Hicagameral
for mul at @5, APANER FHE Tn38me YT RRRE bRBodiRteAR dt 1AL MPERAPHLL &l ﬁﬁﬁd‘
agents. Fgloé% Phgr naceupfégal ?grlw?at&{tons{?og %grée%%gﬁg i el]
adrdni st aet berd. iThel Dide tagaenod] doicontacnd vath thve levotri efethe oo predsteimined
wat er-s Olqllilgrllt&iefs %mhepé%gclmt t%lql%lulr dell R'E3RGE0RE W tﬁg h}glﬁgr of the two predetermined
quantities. Respective embodiments may for example be a screening assay, a cytotoxity test

or the determination of a dose/response curve,

[0085] In some embodiments the first tumour cell and the second tumour cell are

30 obtained from the same patient. Such a method may for instance be a method of predicting
a patient's or an animal’s individual response to a compound of the general formula (I).

Single nucleotide polymorphisms and individual differences in gene expression usually

cause individual differences between patients in responding to a compound that is



30 active conpounds may be prepared as appropriate oily injection
suspensions. Suitable lipophilic solvents or vehicles include fatty
oils such as sesane oil, or synthetic fatty acid esters, such as
ethyl oleate or triglycerides, or |ipog8nmes. Aqueous injection
suspensi ons nay contain substances that increase the viscosity of the

suspensi @imirfteledaA s 20 dHxHiple3 Ging Ry ARIHHEE Fmi;&@ﬂ;ﬁ@h@ §?ﬂ1eqtﬁj@0320gene%ave

dextran. Optionally, the suspension may also contain suitab

st abi | | z&Fen detedigd Yy of iwht 200% sape klrﬁ@nwmlmdlm@@ts @fresmtlﬁ@nvﬁmdd@f the
to all Owlﬁ\%'hh&tf"?nr?,%r @E’@Bét 4 28k dH ﬁéﬂtbfwﬁgg&ﬁ&kf %&ﬂtsﬁ%mfﬁ@ﬁce a patient's
0 g

[0104] In sone e ments an active | I'ent, such as a co
as 5 descesphest tabovanpareyd dfd"onnulpdﬂ)dé‘ypibdiynﬁemffecbnﬁa icompowmal arppthlad &0 an

L0105 AP e pichhas heblh i dBV R BRD BB s e AT GoPRRYHA Bretc
as a recpalyncopliioss it amltgle @eﬁm @UPRA Withofidrgendc hetbRNetddhie @ fBFonse to
e.g., containing, conventjonal ?ﬁp @élto bases. such as cocoa butter

or ot her AJOYPERNY s respegtyEaRyth ipyesHoR gayibus by Hincthod g gletermining a
descri begaPER\iRUSHYe, thPExdS %ﬁﬁreﬁéﬁilﬁhﬁ&fﬁ@abg%1%ﬁﬁﬁ% g%e@ﬁ@&&

preparation. Such ng act formul ati ons may adm ni stere

i mpl ant ation ($¢¥e] ex@m&aﬁﬂbﬁbwén@r%lﬂlo@rof Y 5B G eafibY s QEnebE%d for
i nt ramuscul ar |nject|on Thus, for exanple, the compounds may be

f oriful at sepdwiating siene apressien ymecel. Ghe methodpnelbiles admisistesing fofaorespective
exarrpl € agn %4 oun n&]rthé gor?eﬁl%l Icngtgﬁ ?B éfeeja%ovéa J\)ly eélgﬁr%%?g?ﬁgiﬂQQ& present

resins, or as s rrvatives
spari ngl ynesloidudaf thesnatrttntwn As an lQdieefive laxamphicn sitdmfprdgaﬁitdrmeﬁmﬂcmmn@yn

be readily,under tood and .0 racgiical effect,

orbod, mestLA S ehetuibeti B G 67 be feed GirnafFe dested & use anon-
non- | i m thi@r exaaloeder tBQiE?ﬁﬁl\thtEtﬁe @@ésbﬁt @808l 08 ¢hel in@&itITANhows an apoptotic
[0108] Cell lines used in these exanﬁ es were purchased fromthe

AmerSi can effggEuete ity petianntn srdogerrus vaREas esnpopents. 1a¢ fosthgeplective action of a
mai nt ai NegmbHudd\EMostaR! @TﬁgEﬁQeW:etlﬁ bhPndp Jrﬁﬁﬁbapﬂyéu@?se%q{em gf%& B.g. Fig.

glutam ne, penicillin, treptonycin. treat

cell's weBéE), sleeapt@@bntt hrestiradyis beﬂ@r@hcrﬂandp@glcu}adam@rmmewrlnsmﬂroells
treated with 5 p' M 3- Deazanepl anocin A or 2 p,M

5-aza-2' - deox Y871 didwey 8L AnaCheSisghuthat expresseh dg somponants ofi@spelycomb

A (TS S onfl I e S LB R L
24 Jour s repgedNA complex that is functionally active, In some of these emb0d1ments the respective
cell is a stem or a progenitor cell. Examples of stem cells that may be used in the method of
the present invention include, but are not limited to, embryonic stem cells, trophoblast stem
cells and extraembryonic stem cells. In some embodiments of the methods of the invention
an embryonic stem cell, such as an embryonic stem cell of human origin, i.e. a human
25 embryonic stem cell may thus be used. In other embodiments the cell is a progenitor cell
(cf., above). In yet other embodiments the cell is a cancer cell (see above). In other
embodiments the endogenous polycomb repressive complex is functionally inactive. In
some of these embodiments any cell of an established eukaryotic cell line is selected, such
as for instance HEK, COS, CHO, CRE, MT4, DE (duck embryo), QF (quail fibrosarcoma),
30 NSO, BHK, Sf9, PC12, or High 5. In yet further embodiments one or more exogenous
genes encoding components of the respective polycomb repressive complex are introduced
by means of recombinant technology, for instance by means of a vector carrying the

respective gene.



31 Bracken, A P., et al, EMBO J. (2006) 22, 5323-35). Bracken et al.
used two oligonucleotides in generating the stem|oop RNA that target
SUz12, which were 5'-

GATCCCCGT CGCAACGGACCAGT TAATTCAAGAGATTAAETGGTCCGTTGCGA CTTTTTGGAAA- 3!
(SEQ ID NGO 1) and 5'- TCGATTTCCAAAAAGTCGCAACG 5

GACCAGT TGATCT it TTRAS EEFCCET e haNakGintudeSaQak gt Nehe Fr ﬂﬁaﬂasgective
Zhang used for EZH2 the oligonucl eotide 5 - AAGACT GCAGITGCT

( SEQ | D Ng}ycglpb TEPIGSH ¢ cEppex.her %|1¢3@bﬁ peoraeier thereof. An illustrative example of a

S5 P 1 S RNA
dupl exes o@ sel ected %ﬂ%egr etié %ag t geonrllélc;%(ﬁ?ar gg%dlgﬁgé ?:egé tro ar%veﬁene
pur ch as e@r A fomtiDhalr fnegnomt (clLeatf(Efyarc tepd@@enousiBE8esssd RNAndumsrihaOare sufficient

S | ts the follow . : .
9 cachrch BT 4F ot Spisf Reh ST B immiin I ot pabeimeniec
50 nM f | Relkcted Bamtibtbh Gvtdrt ard IRNAlOsHEneN abihnGomhi tROp@LoatE 6Fth@ G40 In

(I'nvitrogen) follow ng the manufacturer's,. instructions. Wstern bl ot
anal ysi s® t@m@@fe &el rFSq?@W%ﬁaggqx@F%e,for rast{m?t%’éﬁ%fﬁﬁn% BFPineg be mntroduced

Preci pit fi’ﬁtb(?ﬁb A98 l?ﬁ;m(eﬁllf ) o&%r%rf:%%onﬁﬂﬁb?ﬂt 9tdhs fﬁ’zft 1@(911@&19&@%’&&5 encoding

sol ution of ri s-H Noni det
( NP- 40) , ﬂl@xd@d@d @ﬁrg@tegﬁuycﬁmmﬂé/ Autnot Ilec%sgbhfi, tha wepkstiy¢ sendsawidl be under

(SOR) . bgfo o%trfo'i’ ro%Eﬁ‘ rachive hoogmtrl]cﬁgr &Sbf‘g gfmﬁétﬁﬂh%t 98{789%5'1{1\%@&11 19 abBL£EPEy

all”the pro elrn were Separa

SDS- pol yamremahmIdehgel s and transf erred to pol yvi nyI I dene difluoride
(PVDF) nmenbranes. The blots were probed with anti bodi es 20 agai nst:
EED (07-368), [#%2]12 WOFe319)s, d&liadotdl ifddiudes Sitither Bidpids06f GBe )promoter of a

1 t hyl at H3K27 07449 | at ed H3- 7-442
ncoryl | LrepETive e  kivablels BTt i S 4d0ionyJo;tt hdoggyons gene

(AC22) and tid &E}?ﬂﬁvh%eli Cihkb) a VeI ef @Bt Cald mdy %RQMSB be Bhiel DBV Bfeans of a
agai nst DNA nethyl -transferases DNMI1 and DNMI3B wer e pur chased from

Al el s BrgsORbIRash| vecton eige fraXatite e i dhnsHpi@)-slt may alqoobe prlvesdpgegus to
vere trypstdinsed RRfhrash&shdhd ﬁlepllé%eéﬂge %i‘dh%teﬂ thid Qheo/%&f Rangk pﬁﬂg’se of

processed for propidiumiodi de stal FACS anal ysi's. For "the
caspase Zacilitaiing the @Qsawnaafcthﬁpmmmm{d&rhemer reerslogerous o snogeabus ongm). In

det et onuaeL a8 BT oI BL BRI b
30Bi osci gaee Yfor Mst'amoaltcr aytaanalm@tbm &m chig| wasd fypRrbily @ veetr -villnke: dsen it
20 includes the desired exogenous gene under the control of the promoter of a target gene. For
this purpose the sequence of any desired gene may be included into a respective vector.

Persons skilled in the art will be aware that it may be required to co-express additional

enzymes in a case where it is desired that a respectively transcribed protein also undergoes

posttranslational modifications within the cell used in the method of the present invention.
/

25 [0090] Examples of exogenous genes that may be used in the present method as
being under the control of the promoter of a target gene include, but are not limited to, a
reporter gene, a drug resistance gene, an apoptosis gene (so-called “death” gene) or any
other gene with desirable expression in a respective cell. In some embodiments a respective
gene may also encode a protein of interest. In such a case the method of the invention may

30 be used to express and obtain the respective protein. Where the gene under the control of
the promoter of a target gene is an apoptosis gene, the present method may for example be

used to eliminate pluripotent cells from a tissue.

[0091] A compound as described herein, or a pharmaccutically acceptable salt



converted to cDNA using an RNA Anplification kit (Ambion). The

m croarray hybridisation was perforned using the Illum na CGene
Expression BeadChip (Illum na) and data_anal ysis was performnmed using
GeneSpring software from Agilent Techndogi es. Gene expression of
normal and primary breast tunor sanples was perforned using _

Af f ynet r itherEoflBadidf sed ehiap 6r (nAf phaBhddutical L8HpdsiEbRivhereGfinal Ok nAedgith
the manufacturer's' instructions, Gene expression data from _ )
i ndi vi du&fhesaetiNssingesdients afan combinglioniherapy, ek switabieycarrer endifugge In this
| nkage RArAMNBEAEn iSRRI Ao WERIANCa WRhAMCAHS! BomBRGdH T Irkki
sof t war es %\t tp: _})/ ra%alnbl . gov/ E?senSoftV\a/aPe. tr%_. QJanItn t&gtl(l}-vgg;r inklfing
real -ti mepAORinam perfuorowedcadh andRRl SMdpBODgs pliugpotaedy datdet gelf-renewing
(Appd i ed Biosyst.ens) . usi Ta n_40 probes (Applied Biosystens).
Sanpl es c ?‘%cstér Srtlr(rzﬁloi)f%l Een?gmtgﬁ@%%ec\? 1s of 185 ribosonmal RNA. Chronmatin
I munopr eci pi tad ( P). .. 1 .Chl P_assa: re.perfornmed as
descri bed prewﬁodl? Iy}.g:h - V?xﬁh% \/\/é‘écr%]ém%arle%otng)c?%l\zl%\ﬁl?éf1 hl\{\%}’ %\’Apt%%ﬁjp [ nclitte 2
3- deazaneploanxdc hgent SidH\)s Tatol®B ahposine kidake Tididtdr suet s Gefitheit (hbssa®Y @r
6-well plates at 30 % confl uence d treated. with or, wthout

5 GeazanSicireii & EesonRyRk SRR IOet S 7Sl Rk ot P RCEop - and

phosphat entbiken-ed aslﬁklfn'ft!_?/lﬁte Bohthasd idthdtor! 58M 80 RMtithxdd®0 or a monoclonal
formal dehyde in PBS at 37 C for 10 m@@lfoﬂowed by the)&d}dltlon of

gl yd ne w@btikpdyi sigh eoRétanimaky (MabBlrerg®) m5 Gatpximal (Rrpitux®). | A opgpeund as
t hen scr L i ] . Ot g gl :

Af ter mgﬁfcg‘gg‘g‘/]maF ﬁ§%§%glcgj? Iqh%%é‘f#g?ésj a%}eési 0c res uegt%?al n‘gletg]al ?1 Pq dol%sed o
col d | ysiepigbndticethe(ap® (564 elgPP8editayphi J7. ladiah SIWddDRes €100pH133,017-20 Gonivh

NaCl, 10 % gl ycero 0.5 % NP-40, 0.5 mM phenyl net h ul f gnyl

' vor i deo iV SR TSR bie g ceticl TERIHA Hih S sy compound. As
| eupept i an iDustrafigé Rkaple] bpheintacedti¢al/cHinpositio® @bcvddihi Nd thd plck@ivgalvddyion
centrifugation at 11,500 rpmin a m¢rofuge for 5 mn at 4 Cto
renbve pryveinqludsta DINYS dnethricapsteigse mtubiari A. DiAcdsmethylpting agenty adéor a
wer e the@isg&e[@egégtl_ggg@ﬁgﬂﬁggi ninlmnm of cold lysis buffer and
sonicated with a at Systens-U trasonics, Inc. W220 sonicator at 20

% output for Fog93]al Ex@inples ol A BNACHlethIrat8erR8/iRRbRAEE iidde, bIRGire not
resulting solution was cleared by centrifugation at naxi mum Speed in

a m cr of liguteflolo, Peazaryfidine, 4degitalipe t(hiaga-godenxysytidind), dHnosoLudsosscytisine,

t aken an . - } t I . ST
chr ot 5 ey 80 Bkl R ABEeddP UL (LR RE DS B GipydRGyrimicipy -
% sS2ur r y ooé). Braipien oAd G164 plearctsdatigagisnt(iRbladednt age.not limitefl @d, 1gfiralazine,
Pre-cleared chromatin from 2x107 ells re,l opr eci pi.t at ed
it hpr OB ARB Y ¢ PHICGHE He Feealt v lechia 2alEs ACUD oBHRo b & the
ng/ nl)  andg®RAx{dudaptidt MBYS] ah&@f(l!3DD}bbt@IIﬁfﬂdﬂoiyﬁfb-%iié@nmiiyl?S@ZiH-indol-
anti body (Q7-379,, Up:stat%)g 5 jug.anti-_ .33 RNA paol ynerase |

(se- 899, 3sdlprepienigAcid(MGS8). Fixagirles ofomhisipaeidencetylans iphbitop mpludgapitzare

Cruz). | ipjtati r nj.ght .a : ;
conp] exeiOnor B B Bubols, (e REDMREMMRLR! Hollh) nlorblrydd IS acid
( 5335V Toishydroxgrnicgaddd (CBSHY, oxamiiEHIAXat01pNMS-20), depdipaptade, mpyroxamids,
C for 10_p.n,.ELUt] . -1 W nd. 5 the

G oss- 11 Rk s GRHEL RS ORTNAL 1ARAT EicRoldfh ER/RE BVPINGER.,
over ni ghLBM 589gapitidin, 1A Pftrdpbeing Nos=styildinklaed, whbMs-Z#. 1 extract

sanple diluted in the elution buffer (1:4) to generate the input
chromatin sampoGset] THermiutied ddugpositions fcoagbrisisiene tdompQuadsesf the present

Q Aqui ck,PCR,. and PCR was perfgr.med using the Ex d Hgh Fidelit
SOR sy ot G R RZYEDD SHERERSNES InFs ABAMGE AL S CORE OROV R ot mshgs of
RM30ApPr @¥hvaRtiehal i 0 kol | giBkilatall, OdkdctmalaaR! Eevidifing0 eMulifying,

the Chl P sanple were used as terT_ ate in each reaction. Reaction
m xt ur es eRgAPsulpting, eairiRPIRG Pt lyapkitisiog POEHES.5 nmin fol | owed by 27

[0095] Pharmaceutical compositions for use in accordance with the present

invention thus may be formulated in conventional manner using one or more



15 TGFBI: forward 5' - ATGTCACTTGCCTCCACCCATC-3' (SEQ I D NGO 6) and
reverse 5' - ACCTGCTCTGAGGCCTGAAAG 3" (SEQ ID NGO 7). 1GFBP3: forward
5'-TTCA CCCAAGCCTTCGICCTG 3" (SEQ ID NO_ 8) and reverse

5' - TCCGCGGGAGGAGAC TTTCC-3' (SEQ I D NC1289). KRT17: forward

5' - AACCCATTTCCCCACCAGACAGG 3" (SEQ ID NGO 10) and reverse

S' - AAAT @Eg?ﬁ' e dasfe | sink 1axcipdbhth BXA3Rixilfe¥ah ili

5' GCA@% TGIGGAGC- 3" (SEQ I D NGO 1%) _an% reverse 4 fac_ﬂltate
5' - TGATGPATesiaebtcaTtize ompoply iptpreparsjiony fpigan peuged phasmacgotically.

GTmATﬁﬁTﬁéﬁﬁ%ﬁéﬁ&%%%QdMﬁ)ﬂ?@d?:i’ec{e@‘%gﬁt}%éﬁq%ﬁ}ﬁ CCOCTGA

AAGCTCC- 3" (SEQ I D NG orwar \TGGGCTGG

D25 Nov 17) P TR GRS o R b e R ip b Vo

NO 58) ahdrmraseeticsk cBMpTEHOBIOMANCOTTCTATRIGNR, (REQaietend: deligyry. uitthle

forward 5’ - A GITTATGCCC- 31 ((SEQ | r 20) reverse

| ATCACKEEOER SRR, ERRrgley gl Bers o3P e B3 (GRNRESal, or
pr ot ei ns imBstidaheadnfifishationgn padenteiad- d€lAeryTeidetididg dAtritusular, subcutaneous,
Deazanepl.anoci n A (DZNe 34 decrease in _protein |eyels of PRC2 |
conponent&EPE; ’éﬁﬂ?e§$}WBEﬂeﬂE€% dSngiell 2% ripHatasAl-adirest H?traﬂf’lg%‘hlén
f" at |%’S'iﬂt9ap%1§tdn$@; %&éﬂﬂ?ﬁﬁtf?ﬁﬂWinﬁ&ﬁHﬁ&?@)&ém Ijgl)ﬁﬁ%l)ﬁfﬁﬁ%%?%{)&%rﬁbound
n contrast, histone met hyl ation at |ysine 3- was .
af f Htt ed opypharmapegpties somposifian tin dalopdmatherithan systeglie masnen, ferewermat via
with the; .0 i ndi t . - ' s if r at

PRC2 hi stu@%(gd/drlrle?ﬁg/}{et ‘Ifbgbs e(riads?%%ﬂgﬁrglggaagﬁ @%&%gﬁ)ﬁ IJaStlﬁoa?]H?Izotto tszlﬁtg{md
nmedi at ed rélyasSutofahlationt Fuyrtherraosf erregectivic campbung| or, phiatmaeestiéa wochpokisibn
Suv39hl pr otbei n l.evel s r.e. not @ffect ?d b%/ 3-dea]1%aneephanoci n. lﬁ ith
addi t i on, ™3 b%used A0 &dpEgstrd; drug Aelyer AYStePoion SEagpleait a HpopPpifecoated with a
acet yl at ingio@nshedifid an@bodyUMRhAigRengeniay ONWdmsle HoNMiRERdPloirl 1k
exp}\rssessi %ng?ﬁ/\yhelbgg}jl g%knovﬁ to bepagepl et eg by DNMI 10 inhibitors sfﬁ:ﬁp
as 5* Aza PAFPOIE: The nRNA | evel s of each of the PRC2
proteins, as sured by polynerase chain reaction wth reverse )
transcripti onn[%&ﬁjj PRy ab {lystirve exanplen Y 1pIKERh JegPaqued or pharmaceutical

3- deazanephahagbh abéd?@hdRBhé ?k&&&%&&)ﬁm%w B8 be1AtBdin hiGeoSs SORASHS,
in PRC2 cor}ponents occurs at the protein |level and 1s not due to the

i nhi bi ti oreferabiyhén rrhyisiotegiedliyt compatitde OnEBYs |sucthaas Plankd'o gelufioh.e Ringer's

reported t i s fi: r i I ul at. ar ou

pr ot eosorsf'g)alfJl ﬁé igf e@%ﬁﬁ@g@%‘%%m?%% Eﬁﬁ’grg OS@CP%gtAe(%hﬁﬁgéﬂéenr’ ﬁ%;éatrants
de(et i onpuopRREZXopthetlarnia tay b8 -pdaacadt: pteatypidatly nesd lih ghé rfommuilieon. Such
protein de‘gr adat i on. -7 cells were treated with 3-deazanepl anocin

in the pPSSEKEE BF 2gHL o ARt hdi vi dual pr ot eosone i nhi bitors
MG132, LLNL, 5 to.test.if these treatnents 20 ul d.rescue.
S daazanepl andMORY: vHc oM pRRDIERHER: g oSt ot (bEGRAcetical
t r eat menteottipbéiti€RCEnP IRt FOBANRed NFEallily Oy Flfo‘m’cﬂﬂilh%dtlfeh Qcihmbapeliad | Rith

of EZH2 and SUZ12 ﬁr otein Jevels in response to deazanepl anoci n.
These r ePOPIRACERHRSHY t foseiableneariens WelhARRem Hhés ArtdSprii@rigeRepable the

proji ns cbﬁ?@ﬁ&% Sf¥RE GAREHoR 10 bR {Bnﬂﬂgfeéda%tthﬂﬁs ﬁﬂlge&ﬁé;kiéplﬁdéﬁféb,”hquids,

preferentially i nduces apoptosis in cancer cell5"25[0 .
3- Deaz angplsanyweps, shuerdesf suspehsiansisad dis like forioral ingsstal by alpatidnt ta be tweged.

[0099] Pharmaceutical preparations for oral use can be obtained by adding a solid
excipient, optionally grinding a resulting mixture, and processing the mixture of granules,
after adding suitable auxiliaries, if desired, to obtain tablets or dragée cores. Suitable

30 excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or
sorbitol; cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatine, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose,
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired,



observed that 3-deazaneplanocin at 5 1.1M coul d induce 25 % cell

death at 48 hours and 45 % of cell death at 72 hours, as determ ned
by propodiumiodide (Pl) staining and flow cytometry analysis (Figure
3A). 3-Deazaneplanocin at 5 uM al so i ndfced obvious cell death in a
variety of other cancer cell |ines, including breast cancer MB-468
cells, 3Qedhtesa6hRhgentNg bé"ﬁa-cﬂelﬁsucﬁ'a@@e @5sh- 1088 BoBRIryS pyrrolidone, agar, or
[0118] To_ el uci dag'?egt he ﬁyechanl sns by which 3- deagaﬁgpl a%%rél nOI ndaljgces
cel | deathginiepeig) as pisaltiargofisach assodivmp 2lgitit/se the | oss of

m t ochondri al nenbrane potential (6,11m in MCF-7 and HCT116 cells

af ter 3-deaz ar[@ﬁl“ﬁhd’chaﬁmﬁﬁ’e@&?ﬂé}?mp(om@m that g ke 9e5d orally include, but are not
3-deazan i e e, t

el 15 ai T avgt PAhE R AR LIRRER orl oo el @Ry made of
cel I5 af tgelratlﬂadéapdmt;pﬂzanemhﬁﬂglmmmorb@bba"haggshaﬁt c@splas mayg, coatanh the

pol y( ADP-ri. bose I as ARP Iano intreat cel |
s 1 o6 Rl Bt AT Afipichhied, Birér FRAE B0 FRAGRC Blrdtso e o Gorcles,
deaz aﬂeplgaﬂv‘aﬁ glubrtcamggaebls aartalapﬁnh@gnesmﬁehﬂemdeaﬁﬂd ro@ﬁ@m%@ stgahﬂﬂbl\éi Mg soft
m t ochondri a, dysfunction_an spaseatlvatlo . 11 To

det er mi n&3RMESH csm@ealz%(%ﬁa g dissol ﬁ?fgf’%?‘@ﬁfl’f‘gfl g S‘PF?&[RJ&J éxspamlbei fatty
i n cancep;g thhﬁd pmﬁa@nﬂmq% ﬁol&@twggﬁhé gtyceet RE Uiz s?abﬁeefssmame tbhAged.

non- cancer ous breast epithelial I's was conrpared for various
peribds ¥l tfpﬁeulaWns 0B-o0rzh agleumaﬁ@tpilnaﬁb@mld be el rAoaages esuitabled fph sach
progressi, Mlgl rked apoptosis in MCF-7 cells, no obvious apoptosis
was i nduc 10A cells for up to 96 hours after 3-

coron op ?EZFIIQW%%B‘%%F?EM&?“%W S} PR T Pl dIRioh pray

t 0 3- deatakedpt fommoifriatilete at hemngas domarlatdd trocaowkwiceeat mhnmeancer HCT116

cell, as evaluated by m croscopy exam nation 15 (Figures 3G & 3H).
Ther ef or e 3- cﬂ@zlsﬂzh]me‘fnraard@dhistrpﬁ@f by anbdlatidny ai pidmuecbuapnipmmiwitiom for use
ca l.anoc

co i tthe[ 1, et SLILOS Whegh %a # 1
in ced &5 6? 0&i'% "L ETT 1B ?é‘b‘i ‘éla¥8°‘%‘h°8“*8 P& FBYwer% 15t Bt &l #8980
t hg PRSZ s}liri’agt%‘emta(tﬁﬁl‘ﬁ'omEEﬁss%&ﬁd(li l'ElidZRs?)o;vuemetlnldiseeo«dtlg thm;ekgl\fm Q(ZE\MIable
i ndi vi dua treatin cells wt mal | interferi

(si RNA) @W%Hw{rm @8t i die gloa%ﬂ@%am%aeat fsHORBRpTomediang , & %ﬂer@&etraguoro-
apopt 0si $thale bAoA dib:Qle BPEh¥SIStaBle gas ML E&@to?g p%ur?zeﬁ &bogol the dosage
confirmed the knockdown efficiency igure 31). bly, knockdown o

each of hié reRche éeterr@lmﬁ@ bweygvlﬂeu 3 Malveigo defvrer raelg@ﬂemdl amoust. Camsules and
t t
f| ndi ng t%‘q‘?‘ﬁ%ﬁg?g'r%tg& n eve Se\mflﬁ E‘@r%?ﬂﬁgﬁgﬁ mﬁw%’%ﬁla %Oh%ld‘ﬁng

t he pr esempowdof mixhef the hempownberis wftakld pbbvdexcbmp bch. asA@ctm oexfaedtt ed
result of PRC2 knockdown, histone H3-K27 trinethylation was markedly
reduced, whil ¢0102¢ HS- K&pba:tiwetﬂhyhmdeuhinaﬂ enmmpastiarhemspanbe  forohuétédo nfor

el s tr GBI i BstnoRey HRae P of dui YRinehox i At

subst ant iFatmalpe@isofr Snjebti @@y Hé)prestted, in ImitdeRE N ﬁﬂr@@ogl fin hﬂl@ﬂlé@(ﬂ)r in
at least in _part, nediated through its abi

0osSis i S,
d%m et Enlfidopgeontaipersy wﬁéﬁ@ dechpusservative. dbe sema@%fépnﬁ.rg% ﬁech@?ms
met hyl at i,ongsldleidhi, fécﬁ@t‘idyrﬁ N0 EmBRichs " RPEEP T8 hRIBARS viHicIBY, SRl nad"&Hhkain

and their reactivat’i on
formulatory agents such as suspending, stabilizing and/or dispersing agents.

[0103] Pharmaceutical formulations for parenteral administration include aqueous

solutions of the active compounds in water-soluble form. Additionally, suspensions of the

30 active compounds may be prepared as appropriate oily injection suspensions. Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid

_esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions

may contain substances that increase the viscosity of the suspension, such as sodium



Deazanepl anocin [0121] PRC2 functions to suppress the expression of
its target genes. Thus, the 36 depletion of PRC2 by

3-deazanepl anocin is expected to result in their re-expression.

Det ermi ni ng the 3-deazanepl anoci n-acti ¥8ted PRC2 targets, required
identifying the putative target genes suppressed by PRC2. The present
exanpl e (RGERGReMRYl HIRARE, SARER! oCiidhdn. O5HERIEY, HLRYREALS nflHsAhtain
SUZ12 have been reported to be overexpressed 1h 5 breast tufours

(Ki rmi zi suigablestabili2aedr agends that Kicrerse ihe selubality of 2B0agmpansds Yo alédwREpx the

was used re components of PRC2 (EzZH2, SUZ12
and EED)p%%ﬁ%@?ﬁﬁgﬂﬁﬁnf%ﬂﬁfégégc%ﬁ gﬁsThe effects on gene expression

wer e anal ysed i4ng an 1.0a: Si dchip. t
anal ysi s reveé#@@Ttﬁgtm% %%%h&@Fggggégx@§§%a¥%9§5§3g§@%£a%gfégﬁ?g é%as
-folsd af degcribédH2bo&EDnay b8UA b vedeRNdrh rfen comstitytionewjik et suitable. vdhigelr eg.,

4A 10 sho%f an ove Ia& of 4?9 enes upregulated in at |east two

si RNA cofitfFfg figesinticwatsh be IEg?‘:’egul ated in all three of the si RNA
experinments (p<Q,.0001 for €Oth t he t nd thr.ee condition overl aps).
T tota ¢ he B, oA naeclin duidhinsitiial BPraberiBin R i DEDBRUARE A a
depl et i oRecfl cBipbsiash s@EtLadipp&itokids 6erdiiiEan RhahS, B, cbatabfing BEdveaiivnRl
for the subseguent analysis, all 1402 genes were considered to be
potentiaﬁmﬁﬁ@ﬁﬁﬂéﬁﬁﬁﬁu@%h%@FOEQFU@ZEPﬂFEEbﬁé@@ﬁre array anal ysis was
performed to identify the genes upregul ated bg 3-deazaneg}anocin.

Tr ek nent of 186} JBjadditigngtp the, f iPah EpCHRE Previoyslyy therpompgupds may
the upregidabi OBrRhlata0 2SN Mepct HRpEratidh. SEENUAY acting formulati b
3-deazanep|anocinup?egu?ateﬁl%chﬂ?aﬁﬁet genes, %ﬁgl%%ooggﬁgém“ ey be
i nduci bl edipinigenga abarimplantasionn (fae rexamplep avhsgtancously loe ingraRuscailiy) aareby
PRC2 tar nes. :An over 4 n <0, 1, 20, H gur B) .
was i dentFraRER;, OISl TRE. dbr, S2nPR S (PR ENSRsT b FoPigd i
whose expiiehid poiymaric be hgdiophetie thamwtials (fenzangt anac emulsion in nGik2ditable

Becguse 3:deazanep] anocin preferentially induced apgoptosis.in MCF-7
o e S SRR RN AR ShundoF 16 R s e 997 iy B R AR, G & Sparnely

di f f er engplablesagXpr essed bet ween cancerous and non-cancerous cells.
To identify the PRC2 targets 25 specifically repressed in breast

cancer cells, ma? eXAr 6&iet ARatPiRf idvestisf rﬁa@ebé%acﬁgl ahdoteobRGAd! phitdRito
genes in MCF-7 cells and MCF10A cells were conpared by gene

cl ust eri ekl sftct napiglareemipydiments villugw e depeiped Pyt way of the following
identifi¢at hiah Lg of 47 out of 140 genes that were expressed at
Iegﬁf tmoaéJﬁglﬁ%aePﬁﬁﬁiNCF-7 cellégggpgi' to the MCF10A cell s,
wheteas the rest of the putative P %% genes either were
expressed in simlar levels 30 between the two cell types or even
expressed in higher |evels in KeHs#nddkrhgtrehirgente 4C, | eft panel).

3-deazanepl anocin treatnment or si RNA knockdown of PRC2 proteins
resulted in tiei08] r dcdkimesasedin thoseMzEmples aters prehayud odGhe Amgdrican Type

anel ). verf .he i abil. f the gene arra L .
Dt Lt Rt bopleckipS damas VAL, (i e A Ram b WL ONH: B supplemented with
gene set 1085 feel bnneskrimi Widh ehdddhine) FenRallin, 6R5 reptdifyGa Thr didkEtre/Ment,

was hi ghly expressed. 37 i
25 cclls were seeded the day before the drug treatment. Cells were treated with 5 pM 3-

Deazaneplanocin A or 2 pM 5-aza-2’-deoxycytidine (5-AzaC; Sigma) for 72 hours and
trichostatin A (TSA; Sigma) at 100 nM for 24 hours. For co-treatment of cells with 5-AzaC
and TSA, 5-Aza was added for 48 hours and followed by TSA for 24 hours.

siRNA

30 [0109] Specific siRNA oligonucleotides targeting EZH2, SUZ12 and EED
mRNAs were described previously (Cao, R., & Zhang, Y., Mol Cell (2004) 15, 57-67,



in MCF10A cells but had | ow or undetectable expression in MCF-7

cells. 3- deazaneplanocin treatnment or siRNA depletion of the PRC2
proteins resulted in their re-expression in MCF-7 cells. [0124] By
usi ng such stringent criteria, a cohorflof PRC2 target genes was 5
uncovered that are specifically repressed in breast cancer cells.

Cene ont gf,0a%, (GO pangl Vi 4188 UE\’(QQ{b(ﬁdZEh%t32§ I?S?eBgﬁﬂlgﬁ HeLE used two
remar kabl'y enri ched for their roles in wth 1 nhibition

apopt osi 9ligemiciretided mn matnw]dhel @é&?@op Fthjar thanE?)rgetTﬁUKJZt wvbirh werve§'-

ohenot y A FEER UG RIC AR HPRATI A R0RGI PR R TG cA

(l\:/zér;c?r S. l(jl’[rT’IaIdK{’BGAQm 30€BEY ]tIn)atN(Werlq hhd) M’%@AWWE@QA@%A@FMA%
T o R R AL E Ao B R oo A5 RESP 8RR vy 2.
al r eady @é@ﬂ@%ﬁﬁig ﬁ&edhfog tEﬂ}ﬁzVﬁla %hg&%cq’éo@td@@t AU’[@RCQ@TMATGCAGTTGCT 3!
i nducti on re 4F) hi s m&ét explain the sensitivity of

MCF10A céPEQ Oeép)cﬂméefor EED. @ilaﬂwl@ﬁd@ ﬁnM@@A@Ep&TGBT@GC@M@@A-
t hat cange Vit f

or ef er enti éﬁﬂ%@?}"‘w | 58 S REREARGE, 8395leR oM alied PROXIAS and g non-
[ 0125] Fuarpéterznamérol kergpmehasep fems Divarmnahny(Eafyea sSCODrHRKOR2 sMN A from

dat g, set .cons of ection of 28 pri reo.,

Sarh oc stangbRiada s dng ot i adnhed SR GREX TSN e EBAA 5 (sBQ
PRCZ r epres$Eds)J€Rps wef@lﬂaﬁisﬂé%’fed\/\kiﬂhS (FEWRfinaPdédcen Ao R WA duplexes using
i ncl uded for_ the anal SIS nsuper vi sed cl uster anaIyS|s i ndi cat ed

that 34 Mﬁ%mam@t?@g 2@‘/&%@ lpyyingthe manp{agurer sandtryclonyiat a set
clearly separated the tumour and nornal sanples (Figure 4G . A subset
of 17 genes (Cluster 1) showed lweatrehREaaalysI® i N breast tunours
relative to the normal breast tissues, which, as expected, was

correl ated w fétope chﬁletﬂbﬁa @ﬂ@ﬂly@éﬂzﬂxﬁR@dﬁ@Iﬁﬁﬁh&ch{Bﬂaﬁoﬂs’ﬂs@aysdl@M)
that this subset of P targets are the clinically relevant ones

r epklesse@uifer. spRsiging crﬁﬁpa%ﬂusp‘@am utiomeles s mMsis BGE pHf7.6, HéOQE%éTaQB 1%
were eit io Q@CB{J i o

(cluster %deg?%e(\ggﬁﬁ gg%lrie/gse llﬁnd%ﬁ?g g%hti[g&% s1 llgnogllﬁ%dsea(’%ﬁg@fsgDS)’
I11). Thisfore Hedleer gromisatadi ging motisyuef hasnegentser RROAcareddlhitlesd proteins. Equal
epi genet i n I r ur i ded

pﬁa? nacola%é):ﬁgtgl ng) ré)tgmo &é}@ P %rﬁnct P%nSPséjﬁé{a gé’%aérlud%%%% a(])j?ygﬂ?sg‘fﬁ}ie to
clini cal lpylywviytident dHRﬁ&d‘ea(E’ng) embidngs. Thiemlatf ivedte proticgwithi amibodies

b 1 o getnst RER, (haed): pShERR RPN, G sob s el Eos .
i NSt ance mdikyided s -RYSRE7.846), \eﬁrneetﬁylla@a Q@K@fﬁoff/ﬁﬁﬂ afi@ AlcstyRUlistHRY B3(06-

actually found to be expressed géz level s in primary tunour
Hor 4

sanpl es E8%panegvere purchased rirem Tinsm hdGED g Histamg Hif3Rrwere from

f undamen e r |

br oot CAuher B e Anipoles BRI Dieh RARR A Sl e, DRBTERM PAYIESY wer
" di scor dantchaspdrizsn @dexgs BRichemanls. DUSP4 &10) is due to the

non- cancer ous conponents of primary tunmours such as macrophages,

vasgul ar cel lul ar conponents, p]q¥ égép(}ﬂ@thcqaﬁlal ¢ Neverthel ess,

through this selection, we |den group*of clinically 5

rel evant PRC2 &6ﬁr Sjletéeﬂ/éh&él% t§§)g n?%ﬁ'ﬁﬁ M@sﬁe Wi ?ﬁ?%b%ixed in 70 % ethanol
down-regul ate primary br unour s re ative or ma

br east t iand pesesshBiiyr fREEiune prdds gainirgy gt F A@H esslyss dior dse dé@ﬁb 3 activity

| G-BP3, and PPP ekno to have.f ions..in growt h,inhibiti
br Spont Jevy and ptaioRdriel RSO pdRHE RhioR B Hefl bR wih itaciVe
SUppr essRhispasdB- AXPr ASS) Q&p@étutelrgesgcc@ﬁnﬁ@ t01 gt maehtheidréeinétructions (BD

contribute to 3-deazanepl anoci n-i nduced apoptosis. 10Effects of
3- dhzandIPKiFEES)n on PRC2 targets pronoter occupancy by PRC2 and

Microarray analysis and quantitative real-time PCR

[0112] Total RNA was isolated from cell lines using Trizol (Invitrogen) and was



RNA Pol yner ase 11 [0127] Chromatin i mrunoprecipitation (ChlP)
was used to determ ne whether PRC2 binds to its putative target gene
pronoters, and whether or not this binding can be affected by

3- deazanepl anocin treatnent. Furthernodé the binding of RNA
polynerase Il 15 (RNA Poll!) was anal ysed, as RNA Poll! and PRC2 bind

to gene poeveRicdr $o | dDMAMMSING! layf RICA uzmpﬁﬁaawmenm( \(Arxﬁu@{) dthe miRfrray
supra). |t was reasoned _that the defl etion of PRC2
3- deazandyPadisaion Wapaformsd vsingithe Hbumiay GQRmqueﬁswrr Besdthipgliuming) and

the PRC2 dhal@iglysAoRR RARIMES Sing BiReSTitd: SER L h%ﬁ{ﬁgﬂéd{éh'eehﬁd“ Sxibs. Gene

candi date PRC2target gene core~pronoter regions wer since
95 % of tekprefRERoHnewial gndiprissarydreaspruedr cawbles frasrerisimed nsmg A:Lff)kmetnx

o 19 S0SERN bl R, Shrd D (0 T fud LBt
per for rreﬁinsﬂﬂbm\@'lsSl(EehE expieskiNA ®ed ftdm andividoal @ﬁ*aysuwaeemmchhh’&:-bif median
cells dIS ed ron i ng. of S to. the exam ned r

gene pr o %g a%t fg%?blgﬁﬂﬂge 8@@8?6%%‘%’1“%%5 f1e Hﬁlﬁﬁlcﬁ 31%63"16‘”

det ect ed ghfiwhie8- RS/ /fdn§. mlgg@vmlséﬁmﬁ\%aréﬂ ul QuQﬁ%1v%arHéhlet%né Fipgyt ewas
5B). Followi ng treatnment with 3- deazanepl anocin, SUZ12 bindin

these pr ordeERrs aag RRIKEAVIOG é%ﬂ!ﬂéwd @ﬁ%ﬂf@aﬁnm@db&ﬁéﬁ’&ﬁ@n%fu
I f
S e R T

confirnmed®NAaat PRC2 binding to these gene pronoters is requr red for
their transcriptional repressr on. Disruption of PRC2 proteins by

3- deazanepl anoci n reduced '%a%%%hnglog g%#ﬁ%iﬁ@gcbfb)t he i ncreased
va

recrui tment 300f RNA PoII act arget gene

promoters. = 3 ﬁ%‘?CtCPﬁ@t QA Ofvefe ﬁfo{g@g %Esq%g b%ﬁ%{aﬁ&ﬁﬁ\ynlgﬁyf cell were

3- deazanepl an crn is not the res Yi'on o ation
[ 0128] Sitreated 3vitte az sithphiaBideazaneplndwirnt 654Mp lf‘d;tc4&”|kanirrsxl MSCH-Actll wery seaddd

tl, h . t.hyl at t th
Do e R Al 50 0 BoRhud e ahl T o e Sedebinsb RISy (5
PRCZ t ar URA) @ensaomsgcéllmeﬁehﬁame@ Uhée lﬁf1x%sﬁhermnm&wd aduner(PBS) atiBBien
therefore tested whet her treatnen

demet hy| &epteg Vﬁ&bht%sfﬁalzddélﬂedwf’c%ﬂ %ﬁ 36 feslﬁzra@) fOHPWP% by dhe aAditipy 9f
Wi th hi sgt eﬁqedtéaacﬁﬁé‘lk%ﬁ@edn'ﬁhb@b?@rlz‘srm%%hﬁh' Oeifs §d %& NCF}% &Prcs and

to activ t hese genes. Array anal ysis was perforne
treated wenttifuged masr130Apac far Snmiroept HAC.cAdter Neashing with \Hﬂﬂw calbpellathgvere

comir oa aTIERRR 51 B b S SR (ERRURS SRR i 1 SRR PG o

(1) shows.qQ, hao mMeNan\le %rghpdensin0s %iNP-HO] 0. ISGﬁM phenglntdieylsil@miyf flacride,

reaCt|Vat| ts I n n ral I.N, CO arir.son

e s ananf Arach Leibngre h S BT Bl R i | S G e il pagigacin, 1
enes (¢

OT"ES A by A, BAECHAN) RS dﬂmx%ﬁgﬁﬂf%f%@“ gg{‘é:‘e“si BN RIS nin

possi bl eat AalC %ﬁ%ﬁ@r@wr{ Aet @Rezhm@rigt@t@rcgn@@a erpwmg:pﬂlqﬁa yhte then
' n%Seaseréslﬂgﬁe?rdgﬁ(% &850 @3, 8f LERY er soﬂqu%E%é@%&” a HOE Sfsfedk-

results wer urther confirmed by or representative
PRC2 t ar @Btrsion@nbs W20 amld'aﬁﬁﬁit ,20I€R’511ﬁ)uafm‘ aFtBM(DBQZ \mmépmisﬂdy 3D seicwdo

by 3- deazane ci_n, .. but ot b WIIhO t TSA (Fi gur.e.

52,11 808 PR Pt polRiand R deRra sy oftisudion f maxiit a0 i

both 3- dﬁﬁé@ml 8N 0C hfin angP COAL ﬂﬂ@pdiﬁtni Yobt tﬁe Sdlafonids tokén (i gured a5020
eactivation of PRC2 tar enes

[11). These data showed that t
3- deazaneplf %@em%&%rowrmtwpreeghw hrgmathpyaoliinn wias Hgﬂclfﬁregﬁor 3w o

gengy al , # i hausy %%%Ir?y&?ﬂ%%en@ﬁ/@é%?ﬂirb%a&& Phafhd@)n PRC2 target
genes such as ANXA8 and DLX2. For ese gene PRC2 "'m ght recruit

DNMTI to their[0114] Pre-cleared chromatin from 2x107 MCF7 cells were immunoprecipitated
with preblocked overmnight at 4°C with sheared salmon sperm DNA (0.3 mg/mL) and BSA
(1 mg/mL) and then incubated with 5 pg anti-SUZ12 antibody (07-379, Upstate), 5 pg anti-




25 pronoters and coordinately suppress their expression, as

suggested by a recent study (Vire et al., 2006, supra).

I dentification of the PRC2 target genes associated with cellular
sensitivity to 3- deazanepl anocin [0129P To extend the observation
seen in MCF-7 cells, additional breast cancer 30 cell lines were

scr eened RN AGoWth&HsdVB-(46899, SmBRCAIZ) Hﬁd 331 off QB@n@ﬂ&lﬁr %@ (sch7 Santa
apoptotic response in a time course analysis reveal ed t

col | ect e€rBPediamupgpieipitaéons vergaeridxned pvaaighhet 41 slenemrtq mmlglexqs were
3-deazan EPﬁF I d D
cells wer%(ieu tﬁd]ﬁmny gﬁgiﬂgp@ %dlh& %L Sg‘gifgﬁ’gpﬁ%gﬁ%‘ ﬁnlﬁdﬁgj d (QZFI 7o Eﬁ%’ 10
deat h. 4MI EDTAmt phis§.0) NBI—]%]]mga‘dﬁB‘lC 5ar0l (cmain. Elutiong a\teheperfdmi&d twice and

(ri gure 65 S pontid T3¢ fikoons i e SEERNERGER D dobi FfC g

cel | ul ar asgisiith ¥ %oYoftthe IrodeHaRakRphaRaell extrhfisatiplainab@iny theelwm buffer
performed_in these breast cancer cell lines before and after

3- deazanéprari® dieRee et shymate Rmles SitgnDBi srastthen gified using the
identifi Q% gﬁ%lﬁx igetrr ol Hd PR whi p &@&n{e%?%?{%%etﬁ and htlfiﬁelﬁ

target ge nlgh be dlfferentlally expres et ween the sensit
and resi sygem (Bethe Biogbemicals). dtnakipghter conreairatidnewali %6 M&tAyefmsmamly ﬂ >%

S e A U G R R S R G

targ re ex ESSE n CO SIS
| n r esi streattion.dRdactiom afixtphdsFlddé\ini Ve winkltedmb BTE 4F)5, mhufoll\z)arl’e& by 27 cycles

expressed i r le in.sepsitijve, cell Iines. -7b - 468,
SK-BR. 3 gﬁ&%@% Se%si%ﬁilr’@lee}ﬂ %@é lem Gl B Bl g Szﬁé?;mm-
FBX032, LAEi&onklafd all 30 thPRIBRIGAp ?ﬂzs tvﬁbr@@es%mmﬂ y % gh&%ﬁ‘éj gels

by 3- deazaneplan00|n in all the four sen5| ive cell lines and tour
addi t i on&pn@metbrﬁ@ebrom@ee?rgnermeei WRIE quelfpjlomgeeeﬂmee%d in3

out & S Q'%PFELIV%O%HI S IARSTChRTIRALCTAEA R diT? ﬁ]}if&'@zf&f O itberse

and owever ese genes mere expresse
(except bAMTecmmGammm 3’u(ﬁEQg[di) NO: ke)j IGRBPSe forwetd & iTTCA

ft 3- j t I
convent | SRRSO GRRrsERESETER B MDe hb fed Ferhs Ted GAOGAGGpOAC
data (Fi garresc6D&) IDTNE! ef TR 7t ﬂﬂwawwrmee@m@eecm@mhtmm 3’
genes and the extent of their induction deazanepl anoci n_appear e
to be as$dERAPNOwIPhandesversp |5mAd¥A§€ﬁ§de(€§G{%§Tﬁ<§@@z3alﬁ§%QéEbN Phl 1)

Notgpl y, P‘M@é’frﬁ)r&eﬁg 52%(%1@ evef&'{"[%%’ﬂ‘iéf\@cc .§h OF 98f Snd'RhErse

not al ways associ at e proteins. For i’nstance,
in MB-23%’ EQAEGTHQC%@MQIAAEM éséSF&Q HDng@r lB)a\/IeAMBB ftmard 5°-GCAG

OE, | oweC TaEIOA T T CeR G e G TR OR TR b e PES EEEAG AT EL T on

be functiAnN@CTOC-3e(REQ eDadOo ﬂﬁp@ﬂﬂ&nfm&&ﬂc@A@SMA@@dﬁ@@Gd@G
hel p est Lsh intain the epigeneti tr f .t nes.

25 6130) S AcEERMNS OB RoR drvebar Groh e TR T B0 bR e

genss i N NbO: ggarENSP! @m&%ﬂm@ee%@m@emcﬁﬁwe 3\1\@3@%@%%) and
prevent the induction of the 7 PRC2 targets associated w t

> deazenepicanst I CORUAN AT GREITC (BEOSTONChlEb A sy o
by 3-d 2
the apoprats AE ARG E T D 2 R IO 28 ek e PR AR R

ol i gonuclANGi(HeSAGa-YdBEQDIIbNe 225 PRC2 targets did not appear to

i nhibit 3- deazanepl anoci n-i nduced apoptosis (Figure 6F). To
elimnate the off-target effect of siRNA a different FBX032 si RNA
was additionally used. It was confirmed that inhibition of FBX032

by 3 onzan aPiise f FREE FCHEnd E RiTbicB0 PR R R BR 6 50

in MB-468 and T47D Deazaneplanocin A (DZNep)

[0115] As shown by Western blot analysis (Figure 1A), treatment of HCT116 or
MCF-7 cells with 5 uM 3-deazaneplanocin for 48 and 72 hours resulted in the dramatic



41 cells (data not shown). These experinents identify FBX032, anong
the identified PRC2 targets, as the key effector nediating the
3-deazanepl anoci n-i nduced apoptosis in _breast cancer cells.
Therefore, the silence status of FBX0324i n breast cancer cells and
its reactivation by 3-deazanepl anocin appears to be an inportant

det er m naatresde Br ?@téiﬁaéﬁﬂs?bfm BothPSRARSSUZ MYr EBME randt KED. Accordingly,
functional role of FBX032 as_a potential tunmour suppressor was

further Jupstwlatignpefkistoas B ay lydnerd’e (3B Onywaso siratglpnredppggurty 3-
6H shows ﬁ’db‘%ﬁ f

subst ant idg %?g%léct [ ogﬁltdrolﬁﬁﬁsg }Hgt%?go &hﬁfﬁc:)nﬁ?%@?%lg%%g sl@%p@as %IOt affected
cells tr é)rys'if—éwmphnphmatrﬁmmrrtoThw gesubiris irf @rmerﬂ\mﬂndhc pretveous rftndmgs dhiat

bel t heor a is.10 not dth
3- deazangfad Iér%cls a aﬁéq 0 5\%’0 ﬁg{% Ry ?rllg?f gl Sr{?%%%?d?‘éwnﬁ?{?serf‘g geas wﬁBFlKg
t he Adometmmﬁrylsn@ﬁabﬁied&mda]ﬁbd Sue@haamsmymdmmde rm&dmydlﬁglypn was found

reaction (d azer et al Bi ochem_Bi o 6),
135, 2. 8. SoRoh1 OHPIeR: levels\AYSES 19 Q%hé f?@g‘éme%ﬁga@ﬁ 44 ‘addition, 3-

5-aza- 2' GeMep Xﬁdc‘i’d AatilenZ 8AUHRBIBG lﬁ:ﬂ@ﬁe &%%Jlﬁid% 420MIS nof &use a change in
conpound 1\(‘Sl%eared to have no effect on DNMIs "but induced efficient

depl et i oMM Tlher DINMREE progeie axpraspiant waidisisoknante do Hiesdepheted Py RNMT
thyl at
1y S, el o ST R 0 PR AP o,

H3- K9 rretahylha*slireah by'ﬂo@xﬂa‘psteed;ﬁahnraatticﬁR@ﬁh pecre tnnsediptem (RT-PCR), however,

3-d t t hi.eved th h t
i b (1 GRS RG 8o AR AMEh P HBa P BPoLe AN et SPT cusRpg it the
MRNA | eV @esreaderis PRECH cdrﬁpcﬁfeﬁﬁQﬁG&s tahthe yahteinevdl ad @osA ML t2fhe inhibition of
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18] eluc:ldate the mechanisms by which 3-deazaneplanocin induces cell

death, flow cytometry was used to analyse the loss of mitochondrial membrane potential
(A¥m) in MCF-7 and HCT116 cells after 3-deazaneplanocin treatment (Figures 3B & 3C).
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~ PARP cleavage was obvious under these conditions (Figure 3I) and cells treated with each
PRC2 siRNAs individually displayed substantial apoptosis (Figure 3J). Thus, 3-
deazaneplanocin-induced apoptosis is, at least in part, mediated through its ability to

30 deplete the PRC2 complex and inhibit the associated histone H3-K27 methylation.

Identification of PRC2 repressed genes in breast cancer and their reactivation by 3-
Deazaneplanocin

[0121] PRC2 functions to suppress the expression of its target genes. Thus, the



20 features or aspects of the invention are described in terns of
Mar | cush groups, those skilled in the art will recognize that the

I nvention is also thereby described in terns of any individual nenber
or subgroup of nenbers of the Markush dPoup. 44 Cains Wat is
clainmed is: 1. The use of a conpound of the general formula (1) HR1l

I\/EI

whieplefish iof FROIWMA 3(dehzdhchBnbeiflis Nixpbited F*4 @8t i€ tRIL re-expression.

I ndependently selected fromthe group consisting of H and

10

15

20

25

30

Determining the 3-deazaneplanocin-activated PRC2 targets, required identifying the
putative target genes suppressed by PRC2. The present example focuses on breast cancer
cells, as PRC2 components EZH2 and SUZ12 have been reported to be overexpressed in
breast tumours (Kirmizis et al., 2003, supra; Kirmizis et al., 2004, supra). siRNA was used
to knock down the three core components of PRC2 (EZH2, SUZ12 and EED) individually
in MCF-7 cells. The effects on gene expression were analysed using an Illumina Gene
Expression BeadChip. Data analysis revealed that there were 708, 684 and 572 genes
uiaregulated 2-fold after EZH2, EED or SUZ12 siRNA treatment, respectively. Figure 4A
shows an overlap of 450 genes upregulated in at least two siRNA conditions and 95 genes
upregulated in all three of the siRNA experiments (p<0.0001 for both the two and three
condition overlaps). In total, there were 1402 genes whose expression was increased upon
depletion of at least one out of three PRC2 proteins. To be inclusive for the subsequent

analysis, all 1402 genes were considered to be potential PRC2 target genes.

[0122] Furthermore array analysis was performed to identify the genes
upregulated by 3-deazaneplanocin. Treatment of MCF-7 cells with by 3-deazaneplanocin
for 72 h led to the upregulation of 750 genes =2-fold. To identify 3-deazaneplanocin-
upregulated PRC2 target genes, the 750 genes inducible by 3-deazaneplanocin were
compared with the 1402 candidate PRC2 target genes. An overlap of 140 genes (p<0.0001,
Figure 4B) was identified. These overlap genes are candidate PRC2 target genes whose

expression can be activated by 3-deazaneplanocin.

[0123] Because 3-deazaneplanocin preferentially induced apoptosis in MCF-7
compared to non-cancerous MCF10A cells, PRC2 target genes might be differentially
expressed between cancerous and non-cancerous cells. To identify the PRC2 targets
specifically repressed in breast cancer cells, the expression profiles of the 140 putative
PRC2 target genes in MCF-7 cells and MCF10A cells were compared by gene clustering
analysis (Figure 4C). This analysis led to the identification of a set of 47 out of 140 genes
that were expressed at least two fold lower in MCF-7 cells relative to the MCF10A cells,
whereas the rest of the putative PRC2 target genes either were expressed in similar levels
between the two cell types or even expressed in higher levels in MCF-7 cells (Figure 4C,
left panel). 3-deazaneplanocin treatment or siRNA knockdown of PRC2 proteins resulted
in their re-expression in MCF-7 cells (Figure 4C, right panel). To verify the reliability of
the gene array data semi-quantitative RT-PCR of 10 random selected genes from the 47-

gene set was performed (Figure 4D). In each case, the candidate gene was highly expressed
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striking contrast to MCF10A cells where these genes were already expressed at high levels
and did not undergo further induction (Figure 4F). This might explain the lack of
sensitivity of MCF10A cells in response to 3-deazaneplanocin treatment, and implies that
cancer selectivity of 3-deazaneplanocin might lie in the preferential reactivation of PRC2-

15 repressed genes in cancer cells.

[0125] Furthermore the gene expression analysis was conducted on a data set

consisting of a collection of 28 primary breast tumour samples and 9 normal breast tissues.

The 47 cancer-specific PRC2-repressed genes, together with EZH2, SUZ12 and EED, were
included for the analysis. Unsupervised cluster analysis indicated that 34 unique probes

20 present in this Affymetrix array data set clearly separated the tumour and normal samples
(Figure 4G). A subset of 17 genes (Cluster I) showed lower expression in breast tumours
relative to the normal breast tissues, which, as expected, was correlated with the higher

EZH2 and SUZI12 expression. This data shows that this subset of PRC2 targets are the
clinically relevant ones repressed in primary human breast cancers. The rest of the genes

25 were either less distinguishable between tumour or normal tissues (cluster II) or even
expressed in higher levels in tumours (cluster III). Thus, these genes might not reflect the

PRC2-mediated epigenetic changes in primary tumours.

[0126] Guided by pharmacological, genomic, and functional analysis, group of

putative clinically relevant PRC?2 targets was thus identified. Integration of in vitro and in

30 vivo studies enabled a significant pairing of the PRC2 target list to genes pertinent in
primary breast tumours. For instance, PLAU and DUSP4 &10 were silenced in MCF-7

cells but were actually found to be expressed at higher levels in primary tumour samples

compared to the normal tissues. Though this may reflect fundamental differences between



6. The use of claim5, wherein said inhibition of histone nethylation
conprises an inhibition of nmethylation of |ysine 27 on histone 3.

107. The use of clains 5 or 6, wherein said inhibition of histone
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[0127] Chromatin immunoprecipitation (ChIP) was used to determine whether

PRC2 binds to its putative target gene promoters, and whether or not this binding can be
affected by 3-deazaneplanocin treatment. Furthermore the binding of RNA polymerase II

15 (RNA Pol II) was analysed, as RNA Pol II and PRC2 bind to gene promoters in a mutually
exclusive manner (Vire et al., 2006, supra). It was reasoned that the depletion of PRC2 by
3-deazaneplanocin would lead to increased RNA Pol II recruitment to the PRC2 target ‘gene
promoters. The ChIP PCR primers within the 8 candidate PRC2 target gene core promoter

regions were designed, since 95 % of the PRC2 binding sites were previously found within

20 1 kb of transcription start sites with or without a CpG island (Lee et al., 2006, supra)
(Figure 5A). As evidenced by ChIP analysis performed using SUZ12 and RNA Pol 1I
antibodies, untreated MCF-7 cells displayed strong binding of SUZ12 to the examined

PRC2 target gene promoters, whereas only background or minimal binding was detected in
non-specific IgG or RNA Pol II pull-down samples (Figure 5B). Following treatment with

25 3-deazaneplanocin, SUZ12 binding to these promoters was markedly reduced, whereas the
binding of RNA Pol II was increased. Taken together with the re-expression of these genes

after depletion of PRC2 by 3-deazaneplanocin, these findings confirmed that PRC2 binding

to these gene promoters is required for their transcriptional repression. Disruption of PRC2
proteins by 3-deazaneplanocin reduced this binding, resulting in the increased recruitment

30 of RNA Pol II and activation of PRC2 target gene promoters.



18. The use of claim 15, conprising the use of at least two different
predeterm ned quantities of a conpound of the general formula (1) and
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23. sThe yRe,Abp lﬁtﬁﬁbltgﬂﬁdfhfte@fe@bﬁ%h%n o%%”R(‘?ﬁqﬁfﬁ'ét Bendl flighP B Wk sl of DNA
3-deazanepl an00| n. . A pharnaceuti cal nposition, 1\&rl sl ng
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heteor, alyEAL REESLARRALLIBNE RIS RORERLT I B
char act erdemet)d&eoﬁ]hﬂnmtemﬂmsmmnm OrSXekias bedable to activate these genes Array
analysis was performed in MCF-7 cells treated with either 5-AzaC alone or in combination
10 with TSA. The expression profiles of 140 previously identified PRC2 targets were
compared with MCF-7 cells treated with 3-deazaneplanocin. Figure 5C (I) shows that the
above treatments did not result in the significant reactivation of the PRC2 targets in general
in comparison with the 3-deazaneplanocin treatment. Among 140 PRC2 target genes, only
13 genes (~10 %) showed an induction of =3-fold after combined treatment of 5-AzaC and
15 TSA (such as ANAXS and DLX2), suggesting that it is possible that for some of the PRC2
targets 3-deazaneplanocin might increase their expression as a result of DNA
demethylation. The array results were further confirmed by real-time RT-PCR for
representative PRC2 targets. Genes such as TGFBI, KRT17 and FBX032 were only
induced by 3-deazaneplanocin, but not by 5-AzaC with or without TSA (Figure 5C, II).
20 Expressions of ANXAS8 and DLX2, however, were activated by both 3-deazaneplanocin
and co-treatment of 5-AzaC and TSA (Figure 5C, III). These data showed that the
reactivation of PRC2 target genes by 3-deazaneplanocin was not the result of DNA
hypomethylation in general, though there might be exceptions for certain PRC2 target
genes such as ANXAS8 and DLX2. For these genes, PRC2 might recruit DNMT to their
25 promoters and coordinately suppress their expression, as suggested by a recent study (Vire

et al., 2006, supra).

Identification of the PRC2 target genes associated with cellular sensitivity to 3-

deazaneplanocin

[0129] To extend the observation seen in MCF-7 cells, additional breast cancer

30 cell lines were screened, including MB-468, SK-BR-3, MB-231, T47D and BT549. The
apoptotic response in a time course analysis revealed that the collected breast cancer cell

lines exhibited varied sensitivity to 3-deazaneplanocin. Similar to MCF-7 cells, MB-468,

SK-BR-3, and T47D cells were highly susceptible to 3-deazaneplanocin-induced cell death.



25. The pharmaceutical conposition of claim24, further conprising a
DNA net hyl transferase inhibitor, a DNA denethylating agent, and/or a
hi st one- deacetyl ase inhibitor. 526. The pharmaceutical conposition of
claim 25, wherein said DNA nethyltranst#€rase inhibitor is selected
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gener al fg@ﬂidﬁUFBX(O?a)Z 2AMBORT UhaidePPP iR Siaoweke! fauld o B doSnrfonlyy iMduced by
3-deazaneplanocin in all the four sensitive cell lines and four additional genes (TGFBI,

IGFBP3, TNS3 and KRT17) were induced in 3 out 4 sensitive cell lines. In resistant cell

lines (MCF10A, MB-231, and BT549), however, these genes were already highly

15 expressed (except LAMB3 in BT549) and did not undergo marked further induction after

3-deazaneplanocin treatment. Both the real time and conventional RT-PCR analysis of the
4 gene set confirmed the array data (Figures 6D&6E). Therefore, the suppressed expression
of these genes and the extent of their induction by 3-deazaneplanocin appeared to be
associated with the cellular sensitivity to 3-deazaneplanocin. Notably, however, the
20 expression levels of the PRC2 targets were not always associated with the levels of PRC2
proteins. For instance, in MB-231 cells that seemed to express a higher level of EZH2
protein, many PRC2 targets were not necessarily suppressed (Figure 6E, lower panel). This
indicates that in these cells EZH2 might not be functional or require additional factors such

as DNMT and HDAC to help establish and maintain the epigenetic control of these genes.

25 [0130] To determine the functional roles of the above PRC2 target genes in 3-
deazaneplanocin-induced apoptosis, siRNAs were used to prevent the induction of the 7
PRC2 targets associated with the 3-deazaneplanocin response, and their effects on
apoptosis induction by 3-deazaneplanocin evaluated. Only FBX032 siRNA treatment
decreased the apoptotic response to 3-deazaneplanocin. The rest of the siRNA
30 oligonucleotides targeting other 6 PRC2 targets did not appear to inhibit 3-
deazaneplanocin-induced apoptosis (Figure G6F). To eliminate the off-target effect of
siRNA, a different FBX032 siRNA was additionally used. It was confirmed that inhibition
of FBXO32 induction resulted in significant attenuation of apoptosis induction by 3-

deazaneplanocin (Figure 6G). Similar results were also observed in MB-468 and T47D



48 RI, R4 and R5 are independently selected fromthe group consisting
of H and aliphatic, cycloaliphatic, aromatic, arylaliphatic, and

aryl cycl oal i phati c hydrocarbyl groups, conprising 0O - 3 heteroatons
selected fromthe group N, 0, S, and S#l wherein R4 and R5 may
optionally be linked so as to define an aliphatic hydrocar byl

Sbridge, chs {cﬁtasﬁét%b%?if'ﬂ%% %Qﬁerﬁﬁ&it'@_idéﬁﬁﬁj! FBX@B29£mBhg’J‘H{$ HBhAgR/NPRC2
and R3 is H or an aliphatic or aryl aliphatic hydrocarbyl grou

conpri si fRygats,- asgthediay effeeior wedibiine theoirdcazaderdanocy-ndueadoanoptasts in breast
| ect ed L aQ, o ' o
sel ecte cgﬂva%p‘c%ﬁg gﬁ&gfbré\l th% m@nrz?'stau?sngf {%’g‘%ﬁlﬁl&%ﬁ% C%H?%ggcftllg?%dogts

cl ai m 29, ereln sard tunour ce I's cu
cl ai m 29 yeastiest@inn byailddddavmmplanoehl apigeass o ebdst ac aingertante|deter@bhan hef 3-

nmet hod of, cl aim 21, wherei aid cell.is.a ¢cell d fromth
oo aegpRrTiristn WaRERe YRGS e R hdt el T of ERRERS 4s bigtipoiiabgmor
33. The giftedopivashiaingt Afhpofted bak aBidIRPlol Tdadcdlet eotinBiidiy FARE® bHShEws
in said tunour 15cell, 34. The nethod of claim?29, wherein said

tunmour c&t tagsfpgios oflPXPShia Makresells gausedigesubpianii refuctipaimihegumber
wher ei n ?93%0&%%8%&@9%%&[& drds d%vil’PPﬂEﬁJtro?@ectJﬁw met hod of

claim 34 erein the ma IS selected fromthe group consisting of

a rat, a nouseg;x|CoN;t &Jﬂhg‘rgélﬁ 2bBHERBun PP IR BIvOE EdMie §
29, conpri si ng COIllt ac% |hng sal1 tl?m)ur ceW %é%ﬁo%rggéter%gn}éﬁﬁﬁ e
quall i t y nofedatheb Ppdraaeheptanobio, genar dldotisynbydiolasy .inhibitor, interferes with the
AdoMet-AdoHcy metabolism and can cause reduced methylation reaction (Glazer, RI, et
al., Biochem Biophys. Res. Commun. (1986), 135, 2, 688-694). Unlike a DNA

hypomethylating agent, such as 5-aza-2’deoxy-cytidine or zebularine that deplete DNMTs,

this compound appeared to have no effect on DNMTs but induced efficient depletion of the
15 PRC2 proteins and the associated histone-H3K27 methylation. The effect of 3-
deazaneplanocin on PRC2 appeared to be selective, since it had no effect on Suv39hl or on
the associated H3-K9 methylation. The depletion of PRC2 proteins after 3-deazaneplanocin
treatment is not achieved through transcriptional inhibition since 3-deazaneplanocin
treatment did not affect their mRNA levels. Instead, it proceeds through the proteosomal
20 degradation since proteosome inhibitors can restore the protein expression. Unlike 5-AzaC
and Zebularine that depletes DNMTs through their incorporating into DNA and thus
trapping of the enzymes to the substituted DNA (Cheng et al., 2004, supra), 3-
deazaneplanocin is not phosphorylated and does not get incorporated into DNA (Glazer et
al.,, 1986; Tseng et al., 1989). Thus it seems highly unlikely that 3-deazaneplanocin
25 depletes PRC2 proteins through the similar mechanism. It has been reported that the
integrity of this complex depends on the cxistence of each component and that the
knockdown of one component will lead to the protein downregulation of the others (Pasin,
D., et al., EMBO Journal (2004) 23, 4061-4071). Given the efficient depletion of all three
of the PRC2 proteins by 3-deazaneplanocin, it is possible that 3-deazaneplanocin might
30 primarily affect one component, which would subsequently result in the downregulation of
others. Alternatively, it is possible that the inhibition of S-adenosyl-methionine
incorporation to histone H3-K27 might reduce the binding of PRC2 proteins to chromatin
and thus affects its stability.

[0132] Through gene expression analysis of a collection of breast cancer cell lines



38. The nethod of claim29, conprising the use of at |east two
different predeterm ned quantities of a compound of the general
formula (1) and at least a first and a second tunour cell, wherein
the first tunour cell is contacted witH2the | ower of the two
25predeterm ned quantities and the second tunour cell is contacted

wi th the g %Een%%iv%\?ﬁ & Qa6 @g&é&iﬂeﬂﬁﬁoaﬂﬁﬂ@iﬁ\}éﬁglr? gé‘% Bn ablteio define

nmet hod of claim 39, erein said nethod is a netho predicting a
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). 41. ¢l ai 9 I ' t hod i ' .
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apopt osi sedponse dfldrdeazanedlhnoctmin breess camcebicelld dridt guide e delestiomef the subset
met hyl ati qn. 43. The nethod o i.m 42, erein said i nhihition of
o stbne. FRORRBERBH CEMP Sucis GRS FOMEGAPS St 7 At Mareor g ider
27 on hi ghestiend. arfhfysisTien FRINIO Gnieffereh@d MeiZfics AR BleYeSRbbsdith bPIFBX2,
of histone nethylation conprises depleting in the respective cell a
pol yconb wiagh encefcscthe Snpaxeroteimds, cortibutesahlegstdn perte hespopptie resppnse of
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wher ei n d@pteBircGe Salcetivolcyredibn b LIRSS the porifdledmbel RPPRSsols BPRRIEXN
bet ween %ai d %ol yconb repressive conplex and a_tupour sup;[))ressor

gene. uman breast cancers but not in normal tissue, and its effective reversal by PRC2 targeting
agents, points to a novel therapeutic approach leading to the preferential killing of tumour

versus non-tumour cells.
15 [0133] It has been recently reported that PRC2 directly controls DNA

methylation through interacting with DNMT (Vire et al., 2006, supra). Although 3-
deazaneplanocin might inhibit all the methylation reaction, we found that its ability to
activate the PRC2-repressed genes is not associated with possible inhibition of DNA
methylation in general. However, we did find that a small portion of the PRC2 target genes
20 (~ 10 %) whose expression can be enhanced by treatment with 5°-AzaC and TSA,
suggesting that for these genes PRC2 might require DNMT to control their expression.
Therefore, 3-deazaneplanocin distinguishes from other chromatin remodelling agents such
as DNMT and HDAC inhibitors and appeared to be the first compound thus far that can
reactivate gene expressing by modulating PRC2 and associated histone methylation. Up
25 until now, 3-deazaneplanocin has been explored for antiviral treatment (De Clereq, E.D., et
al., Antimicrobial Agents & Chemotherapy (1989) 33, 8, 1291-1297) and was shown to
have minimal toxicity in vivo. Regardless of the exact mechanism, its intriguing apoptotic
activity in cancer cells, as first described in this study, together with the important cancer
pathway it affects, makes it a promising drug candidate for anti-cancer treatment.
30 Moreover, in addition to its potential use as a novel anticancer compound, 3-

deazaneplanocin can also serve as a useful tool for epigenetic study.

[0134] The listing or discussion of a previously published document in this

specification should not necessarily be taken as an acknowledgement that the document is



48. The nethod of claim47, wherein apoptosis is achieved by neans of
reactivating a tunmour suppressor gene. 2049. The method of claim 48,
wherein said tunour suppressor gene is FBX032. 50. The method of
claim49, further conprising neasuri ng4§he expression of FBX032 in
the respective cell. 51. The nethod of claimb50, further

conpri si pgrtoPtARAkdtOof thdert @SstdmMbn bbgeramaswlaigent 250f FBX032
expression with that of a control nmeasurement. 50 52. A nethod of

nmodul ating pl yoi33pt engyinaadioas ilkethtivety avicibed hetachey kﬁfabﬁﬁb@ﬁra@hced in
st eni progeni tor cell fal d nmethod conprising adm nistering. to_ said
st e pr oglafrﬁhset%ce d1any slemsnb ST AGMsRLst h@lt@%q»ralrmm% ot (smmﬁcallmésc&

Ais C Ofelin Rthuﬁ{‘o@éﬁnﬁq’e Hetekh Gaﬁﬂﬂ%ﬁ%” Y <2eh@ dcc;n'ia(?%é’heettg 'sBMPbe

consi sting of H and al i phatic, cycloali aro
aryl%al i pieadi eypansinelaryd W}tbmﬁdimtﬂmm éxdld}tdmeﬂartbs/tenmSQme@msgassmns employed

conpri si g8 hade BELELLEH A Rernfs | 6F tdgéjcnp{lg a51|a ot S ﬁmNatlon, and e 1% is ho
intention in the use of such terms and expressions of excluding any equivalents of the

features shown and described or portions thereof, but it is recognized that various
modifications are possible within the scope of the invention claimed. Thus, it should be

10 understood that although the present invention has been specifically disclosed by
exemplary embodiments and optional features, modification and variation of the inventions

embodied therein herein disclosed may be resorted to by those skilled in the art, and that

such modifications and variations are considered to be within the scope of this invention.

[0136] The invention has been described broadly and generically herein. Each of

15 the narrower species and subgeneric groupings falling within the generic disclosure also
form part of the invention. This includes the generic description of the invention with a
proviso or negative limitation removing any subject matter from the genus, regardless of

whether or not the excised material is specifically recited herein.

[0137] Other embodiments are within the following claims. In addition, where
20 features or aspects of the invention are described in terms of Markush groups, those skilled
in the art will recognize that the invention is also thereby described in terms of any

individual member or subgroup of members of the Markush group.



wherein R4 and R5 may optionally be linked so as to define an

al i phatic hydrocarbyl bridge, R2 is selected fromthe group

consi sting of H and hal ogen, and R3is H or an aliphatic
or arylaliphatic hydrocarbyl group confising 1 - 8 main chain
20carbon atoms and O - 3 heteroatons selected fromthe group N, 0, S,
Si, and Kdpigen,. 53. The nethod of claim52, wherein the

stem progenitor cell is an enbryonic stemcell. 54. The nethod of
cl ai m 52 ywihies efinddig: stenf progenitor cell is a cell of a teratona.
55. The nethod of claim52, wherein said stenfprogenitor cell is

cul tured. 2556. The method of claim52, wherein said steniprogenitor
cell is ol aThedsd ofamompramiel the geheraBformhka (et hod of cl ai nb7,
wherein the mammal is selected fromthe group consisting of a rat, a
nouse, a cow, a nacaque and aHhunaﬁi 59. The nethod of claim 52,
wherein said method is an in epingénetic nethod. 60. The nethod of
claimb59, wherein nodul ati ng pl dri potency and/or self-renew ng
5characteristics of a stenipr i |1 conprises an inhibition of
hi stone nmethyl ation. 61. The th of ¢laim60, conprising

i nhi bi ting nethyl ati on of IysEEg 2 Ni stone 3.

10
or' OR®
wherein in formula (I)
AisCorN,
R', R* and R’ are independently selected from the group consisting of H and
15 aliphatic, cycloaliphatic, aromatic, arylaliphatic, and arylcycloaliphatic hydrocarbyl
groups, comprising 0 - 3 heteroatoms selected from the group N, O, S, and Si,
wherein R* and R® may optionally be linked so as to define an aliphatic
hydrocarbyl bridge,
R? is selected from the group consisting of H and a halogen, and
20 R’ is H, or an aliphatic or arylaliphatic hydrocarbyl group comprising 1 - 8§ main
chain carbon atoms and O - 3 heteroatoms selected from the group N, O, S, Si, and

halogen,

in the manufacture of a medicament for inducing apoptosis in a tumour cell and/or
modulating pluripotency and/or self-renewing characteristics of a stem/progenitor

25 cell.

2. The use of claim 1, wherein inducing apoptosis in a tumour cell, and/or modulating
pluripotency and/or self-renewing characteristics of a stem/progenitor cell, is a
therapy for the treatment or prevention of cancer.

30



62. The nethod of claim 60, wherein said inhibition of histone

nmet hyl ation conprises depleting in said cell a polyconb repressive
conplex. 10 63. The nethod of claim 62, further conprising neasuring
the level s of at | east one conponent oft5at |east one pol yconb

repressi ve conpl ex. 64. The nethod of claim63, further conprising
conpari ng 3 héhe easel ©of oflaim e Znewberpiamamadudting e pRITEOEICY afnfl/on selfzgrewing

of . contr ol “HigieidlsicE Rt «GaFbRR 0B L PBERBL NG GO Rl Bkl bR ot

pol yconb reptecegsinye conplex is at | east one of polyconb repressive
conpl ex 2, polyconmb repressive conplex 3, and pol ycomb repressive

conplex 4. 2066. A nethod faqr dul at ene ex resslon in a cell
t hat expréssglé‘e'tlsr?@frrgar%%é}ﬁgsw Frealiﬁ’éf'gﬂg@%ﬁlsr@b? Letethest ex, said
met hod conprising adm nistering to said cell a conpound of the

geney al  f & mMph@ude! of cladda ARAIRIA Iﬂcﬁlcifn@ra t8sib In) a Ancur CelPlndbr dbdulifthe

and R5 are independent|y selected from the group consisting of H and
al i phatic, cyloripetenghand/er, seHironewing chaasterdticp hfia stemn/pragenitor cell comprises

aryl cycl oaI |%1Phgjc h%%%ﬁ%%r bx,l @Yg’ﬁﬁﬁpg conprising O - 3 heteroatons

selected fro ,

6. The use of claim 5, wherein said inhibition of histone methylation comprises an

inhibition of methylation of lysine 27 on histone 3.

10 7. The use of claims 5 or 6, wherein said inhibition of histone methylation comprises

depleting in the respective cell a polycomb repressive complex.

8. The method of claim 7, wherein said polycomb repressive complex is at least one of
polycomb repressive complex 2, polycomb repressive complex 3, and polycomb

repressive complex 4.

15 9. The use of claims 7 or 8, wherein depleting said polycomb repressive complex causes
the release of a complex between said polycomb repressive complex and a tumour

SUppressor gene.

10. The use of claim 9, wherein inducing apoptosis is achieved by means of reactivating a

tumour suppressor gene.
20 11. The use of claim 10, wherein said tumour suppressor gene is FBX032.
12. The use of any one of claims 1 - 11, wherein said tumour cell is a breast cancer cell.

13. The use of any one of claims 1 - 12, wherein said tumour cell is obtained from a

mammal.

14. The use of claim 13, wherein the mammal is selected from the group consisting of a

25 rat, a mouse, a cow, a pig and a human.



wherein R4 and R5 may optionally be linked so as to define an

al i phatic hydrocarbyl bridge, R2 is selected fromthe group

consi sting of H and hal ogen and 123 is H or an aliphatic

or arylaliphatic hydrocarbyl group condfising 1 - 8 main chain
10carbon atons and O - 3 heteroatons sel ected fromthe group N, 0, S,
Si, and Hai odbn. uss70f Phemelhowr off, cPaPIFies, camatior nsaidi Wmest yeeBnith a

repr essi ve CRTRLRy 3Bkl 93t QR WERND S FRERRRNY S COTPI ex 2

pol yconb rep essive co yco repressive Conpl ex 4
68. The nethod of clains 66 or 67, wherein the cell is a

st eni pr ogéni The ugedfl angrona oiB]ailhm)r- db avhgenmnidehinoub&:ll i beltured.hod of
claim68, wherein the stemcell is an enbryonic stemcell. 70. The

met hod of _any. one o Qla 66 .- mhere n the.c
o oA TP R St frovterein seap Al ua ot fgerteh PR thp erqmpet cell

prompter of {ihe HRYE: SEMeF.7 MBI, SRIBRS, afd @@ypone of clainms 66
to 70, wherein the target gene, the éxpression of 20 which is

modul ated, is any one of a reporter gene, a drug resistance gene, an
apopt osi QSgeﬁbe (uso-ofatlaiad 15deembrisige iby usgpf ahyeast frep cg&m@nt/\ptddetermmed

desirabl e ex ession.in a res |ve ce L. S

L1 sTi NG <1 20 ARG hap R FEREE b EaRRl Formy e el oGy Seoona

<120> Met hodsunidir deH&vdierdifl @h@fyst aighott edl G kbnia@edl vt B eRePDf e two

<170> nms Word for Wndows . ) . .
predetermined quantities and the second tumour cell is contacted with the higher of

10 the two predetermined quantities.

19. The use of claim 18, wherein the first tumour cell and the second tumour cell are

obtained from the same patient.

20. The use any one of claims 1 - 19, further comprising determining apoptosis in said

tumour cell.

15 21. The use of any one of claims 18 - 20 for predicting a patient's individual response to a

compound of the general formula (T).

22. The use of any one of claims 1 - 8, wherein the stem/progenitor cell is an embryonic
stem cell.

20
23. The use of any one of claims 1 - 22, wherein said compound is 3-deazaneplanocin.

24. A pharmaceutical composition, comprising
(a) a compound as defined in claim 1, or a pharmaceutically acceptable salt thereof,
and
25 (b) a carrier or diluent,
for inducing apoptosis in a tumour cell and/or modulating pluripotency and/or self-

renewing characteristics of a stem/progenitor cell.



<210> 1 <211> 64 <212> DNA <213> artificial sequence <220> <221>

m sc_bi nding *4.223> ol igonucl eotide for SUZ12 Si RNA <400> 1

gat ccccgtc gcaacggacc agttaattca agagattaac tggtccgttg cgactttttg
gaaa <210> 2 <211> 64 <212> DNA <213> &'tificial sequence <220> <221>
m sc_bi ndin

- 25. gThe pharmaceutical composition of claim 24, further comprising a DNA

10

15

20

25

30

26.

27.

28.

29.

methyltransferase inhibitor, a DNA demethylating agent, and/or a histone-deacetylase
inhibitor.

The pharmaceutical composition of claim 25, wherein said DNA methyltransferase
inhibitor is selected from the group consisting of 5-azacytidine, decitabine (5-aza-2'-

deoxycytidine), 5-fluoro-2'-deoxycytidine, 5,6-dihydro-5-azacytidine, and zebularine.

The pharmaceutical composition of claims 25 or 26, wherein said DNA
demethylating agent is seclected from the group consisting of hydralazine,
procainamide, procaine, (—)-epigallocatechin-3-gallate (EGCG), psammaplin A, the
oligodeoxynucleotide MB98, and 2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl1)-3-(1H-
indol-3-yl)propionic acid (MG98).

The pharmaceutical composition of any one of claims 25 to 27, wherein said histone-
deacetylase inhibitor is seclected from the group consisting of butyrate,
phenylbutyrate, valproic acid, m-carboxycinnamic acid bishydroxamic acid (CBHA),
oxamflatin, PDX-101, MS-275, depsipeptide, pyroxamide, scriptaid, suberoylanilide
hydroxyamic acid (SAHA), trichostatin (TSA), NVP-LAQS824, LBH589, apicidin,
CHAP, trapoxin, N-acetyldinaline, and MS-275.

A method of inducing apoptosis in a tumour cell, said method comprising

administering to said tumour cell a compound of the general formula (I)

1
H R
~N
N l Nﬁ
g X
A R2
/3

orR' OR®
wherein in formula (I)

AisCorN,



<223> ol igonucl eotide for SUZ12 si RNA <400> 2 tcgatttcca aaaagtcgca
acggaccagt tgatctcttg aattaactgg tccgttgcga cggg <210> 3 <211> 21
<212> DNA <213> artificial sequence <220> <221> m sc_bi ndi ng <223>
ol i gonucl eotide for E7H2 si RNA <400> 3 4®agactctga atgcagttgc t21
<210> 4 <211>,21 ,<212> .DNA
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30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

R', R* and R’ are independently selected from the group consisting of H and

aliphatic, cycloaliphatic, aromatic, arylaliphatic, and arylcycloaliphatic hydrocarbyl

groups, comprising 0 - 3 heteroatoms selected from the group N, O, S, and Si,
wherein R* and R may optionally be linked so as to define an aliphatic hydrocarbyl
bridge,

R? is selected from the group consisting of H and halogen, and

R’ is H, or an aliphatic or arylaliphatic hydrocarbyl group comprising 1 - 8 main chain

carbon atoms and 0 - 3 heteroatoms selected from the group N, O, S, Si, and halogen.

The method of claim 29, wherein said tumour cell is cultured.
The method of claim 29, wherein said tumour cell is a breast cancer cell.

The method of claim 21, wherein said cell is a cell selected from the group of cell
lines consisting of MCF-7, MB-468, SK-BR-3, and T47D.

The method of claim 29, further comprising determining apoptosis in said tumour

cell.
The method of claim 29, wherein said tumour cell is obtained from a mammal.
The method of claim 29, wherein said tumour cell is comprised in a mammal.

The method of claim 34, wherein the mammal is selected from the group consisting

of a rat, a mouse, a cow, a pig and a human.

The method of claim 29, comprising contacting said tumour cell with a predetermined

quantity of a compound of the general formula (D).

The method of claim 29, comprising the use of at least two different predetermined
quantities of a compound of the general formula (I) and at least a first and a second
tumour cell, wherein the first tumour cell is contacted with the lower of the two
predetermined quantities and the second tumour cell is contacted with the higher of

the two predetermined quantities.

The method of claim 38, wherein the first tumour cell and the second tumour cell are

obtained from the same patient.



<213> artificial sequence <220> <221> m sc_bi ndi ng <223>

ol i gonucl eotide for EZH2 si RNA <400> 4 aagcactatg ttggccatgg a2l

<210> 5 P101735 slL.txt <211> 19 <212> DNA <213> artificial

sequence

<220> <221> ni sc_bindi ng <223> target $fquence of F8X032 si RNA

40. The method of claim 39, wherein said method is a method for predicting a patient's

individual response to a compound of the general formula (I).

41. The method of claim 29, wherein said method is an in epigenetic method.

42, The method of claim 41, wherein inducing apoptosis in a tumour cell comprises an

5 inhibition of histone methylation.

43. The method of claim 42, wherein said inhibition of histone methylation comprises an

inhibition of methylation of lysine 27 on histone 3.

44. The method of claim 42, wherein said inhibition of histone methylation comprises

depleting in the respective cell a polycomb repressive complex.

10 45. The method of claim 44, further comprising measuring the levels of at least one

compenent of at least one polycomb repressive complex.

46. The method of claim 45, further comprising comparing the result of the measurement

of levels of said at least one component of at least one polycomb repressive complex

with that of a control measurement.

15 47. The method of claim 44, wherein depleting said polycomb repressive complex

releases a complex between said polycomb repressive complex and a tumour

suppressor gene.

48. The method of claim 47, wherein apoptosis is achieved by means of reactivating a

tumour suppressor gene.

20 49. The method of claim 48, wherein said tumour suppressor gene is FBX032.

50. The method of claim 49, further comprising measuring the expression of FBX032 in

the respective cell.

51. The method of claim 50, further comprising comparing the result of the measurement

25 of FBX032 expression with that of a control measurement.



<400> 5 GTCACATCCT TTCCTGGAA19 <210> 6 <211> 22 <212> DNA <213>
artificial _
6 atgtcacttg cctccaccca tc22 <210> 7 <211> 21 <212> DNA <213>
artificial sequence <220> <221> ni sc_bPRdi ng
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52.

53.

54.

55.

56.

57.

sequence <220> <221> m sc_bi ndi ng <223> priner TG-Bl <400>

A method of modulating pluripotency and/or self-renewing characteristics of a
stem/progenitor cell, said method comprising administering to said stem/progenitor

cell a compound of the general formula (I)

wherein

AisCorN,

R!, R* and R’ are independently selected from the group consisting of H and
aliphatic, cycloaliphatic, aromatic, arylaliphatic, and arylcycloaliphatic hydrocarbyl
groups, comprising 0 - 3 heteroatoms selected from the group N, O, S, and Si,
wherein R* and R may optionally be linked so as to define an aliphatic hydrocarbyl
bridge,

R? is selected from the group consisting of H and halogen, and

R’ is H, or an aliphatic or arylaliphatic hydrqcarbyl group comprising 1 - 8 main chain

carbon atoms and 0 - 3 heteroatoms selected from the group N, G, S, Si, and halogen,.

The method of claim 52, wherein the stem/progenitor cell is an embryonic stem cell.
The method of claim 52, wherein the stem/progenitor cell is a cell of a teratoma.
The method of claim 52, wherein said stem/progenitor cell is cultured.

The method of claim 52, wherein said stem/progenitor cell is obtained from a

mamimal.

The method of claim 52, wherein said stem/progenitor cell is comprised in a

mammat,



<223> prinmer TG-BlI <400> 7 acctgctctg aggcctgaaa g21 <210> 8 <211> 21
<212> DNA <213> artificial sequence <220> <221> m sc_bi ndi ng <223>
primer | GFBP3 <400> 8 ttcacccaag gcttcgtgcet g2l <210> 9 <211> 20
<212> DNA <213> artificial sequence <2 0> <221> ni sc_bi ndi ng <223>

primer |GEB
58.
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59.

60.

61.

62.

63.

64.

65.

66.

P3

The method of claim57, wherein the mammal is selected from the group consisting of

a rat, a mouse, a cow, a macaque and a human.
The method of claim 52, wherein said method is an in epigenetic method.

The method of claim 59, wherein modulating pluripotency and/or self-renewing
characteristics of a stem/progenitor cell comprises an inhibition of histone

methylation.
The method of claim 60, comprising inhibiting methylation of lysine 27 on histone 3.

The method of claim 60, wherein said inhibition of histone methylation comprises

depleting in said cell a polycomb repressive complex.

The method of claim 62, further comprising measuring the levels of at least one

component of at least one polycomb repressive complex.

The method of claim 63, further comprising comparing the result of the measurement
of levels of said at least one component of at least one polycomb repressive complex

with that of a control measurement.

The method of claim62, wherein said polycomb repressive complex is at least one of
polycomb repressive complex 2, polycomb repressive complex 3, and polycomb

repressive complex 4.

A method for modulating gene expression in a cell that expresses the components of a
polycomb repressive complex,

said method comprising administering to said cell a compound of the general formula (1)

1
+ R
~n~

N7 N::l
gy -
Re

or or®



<400> 9 tccgcgggag gagactttcc20 Page 2 P101735 SL.txt <210> 10 <211>
23 <212> DNA <213> artificial sequence <220> <221> m sc_bi ndi ng <223>

primer

KRT17

<400> 10 aacccatttc cccaccagac agg23 <210> 11 <211> 21

<212> DNA <213> artificial sequence <226> <221> m sc_bi ndi ng <223>

pri mer

10

15

20

KRT17

67.

68.

69,

70.

71.

wherein in formula (I)

AisCorN,

R, R* and R® are independently selected from the group consisting of H and

aliphatic, cycloaliphatic, aromatic, arylaliphatic, and arylcycloaliphatic hydrocarbyl

groups, comprising 0 - 3 heteroatoms selected from the group N, O, S, and Si,
wherein R* and R’ may optionally be linked so as to define an aliphatic hydrocarbyl
bridge,

R? is selected from the group consisting of H and halogen and

R’ is H, or an aliphatic or arylaliphatic hydrocarbyl group comprising 1 - 8 main chain

carbon atoms and 0 - 3 heteroatoms selected from the group N, O, S, Si, and halogen.

The method of claim 66, wherein said polycomb repressive complex is at least one of
polycomb repressive complex 2, polycomb repressive complex 3, and polycomb

repressive complex 4.

The method of claims 66 or 67, wherein the cell is a stem/progenitor cell or a

primordial germ cell.
The method of claim 68, wherein the stem cell is an embryonic stem cell.

The method of any one of claims 66 - 69, wherein the cell is a recombinant cell

comprising a target gene under the control of the promoter of the FBX032 gene.

The method of any one of claims 66 to 70, wherein the target gene, the expression of
which is modulated, is any one of a reporter gene, a drug resistance gene, an
apoptosis gene (so-called ‘death’ gene), or any other gene with desirable expression

in a respective cell.



<400> 11 aaatcctcgt gctgagtgcc g21 <210> 12 <211> 21 <212> DNA <213>
artificial sequence <220> <221> m sc_bi ndi ng <223> prinmer FBX032
<400> 12 ttgttgaagg cctgcactgg g21 <210> 13 <211> 21 <212> DNA <213>
artificial sequence <220> <221> m sc_bi ndi ng <223> prinmer F5X032
<400> 13 tgatgtaccc agggccaatg c -21 <210> 14 <211> 20 <212> DNA

<213> artificial sequence <220> R2PF35mistxbi ndi ng
SEQUENCE LISTING

<110> Agency Tor Science, TechnoTlogy and Research (ASTAR)
<120> Methods for cancer therapy and stem cell modulation
<160> 21

<170> MS Word for Windows

<210> 1

<211~ 64

<212> DNA

<213> artificial sequence

<220> .
<221> misc_binding :
<223> oligonucleotide for suziz siRNA

<400> 1

gatccccgte gcaacggacc agttaattca agagattaac tggtcbgttg 50 .
cgacttitig gaaa 64

<210 2

<211l> 64

<212> DNA

<213> artiticial sequence

<220>

<221> misc_binding
<223> oligonucleotide for suUz1lZ2 siRNA

<400> 2
tcgarttcca aaaagicgcea acggaccagt tgatctcttyg aattaactgg - 50
‘tccgttgcga cgag 64

<210> 3

<211> 21

<212> DNA

<213> artificial sequence

<220>

<221> misc_binding_ .
<223> oligonucTeotide for EZHZ siRNA

<400> 3

aagactctga atgcagttge t ) 21
<210> 4

<211> 21

<212> DNA

<213> artificial sequence

<220>

<221> misc_binding

<223> oligonucleotide for EZH2 siRNA

<400> 4

aagcactatg ttggccatgg a 21

<210> 5
Page 1



<223> prinmer LAMB3 <400> 14 P101735 si atxt gcaggtgggc attgtggagc20
<210> 15 <211> 21 <212> DNA <213> artificial sequence <220> <221>

m sc_bi ndi ng <223> priner LAMB3 <400> 15 tccagatcgc ctgaaagctc c21
<210> 16 <211> 23 <212> DNA <213> artificial sequence <220>-<221>

m sc_bi ndi ng <223> primer ANNA&

<211> 19
<212> DNA
<213> artificial sequence

<220> L

<221> misc_binding

<223> target sequence of FBX03Z siRNA
<400> 5

GTCACATCCT TTCCTGGAA 19

P101735 sSL.txt

<210> 6

<211> 22

<212> DNA

<213> artificial sequence

<220>
.<221> misc_binding
<223> primer TGFBI

<400> 6

atgtcacttg cctccaccca tcC 22

«<210> 7

<211> 21

<212> DNA

«213> artificial sequence

<220 - .
<221> misc_binding
<223> primer TGFBI
<400> 7

acctgctctg aggecctgaaa ¢ 21

<210> 8.

<211> 21

<212> DNA

<213> artificial sequence

<220>

<221> misc_binding

<223> primer IGFBP3

<400> 8

ttcacccaag gottegtget g 21
<210 9

<211> 20

<212> DNA

<213> artificial sequence

<220>

<221> misc_binding
<223> primer IGFBP3

<400> 9
tccgcgggag gagactiicc 20
Page 2



<400> 16 gaat gatgaa aatgggctgg gtg23 <210> 17 <211> 23 <212> DNA

<213> artificial

sequence <220> <221> m sc_bi ndi ng <223> prinmer ANXA8

<400> 17 gaaattctta gctccagcct gcg23 <210> 18 <211> 22 <212> DNA

<213> artificial

sequence <220> <221> m sc_bi ndi ng <223> prinmer TENSL

<400> 18 TGGECCTGGEGA GCTTTCTTTA CC. 22 <210> 19 <211> 20 <212> DNA
<213> artificial sequence

<210
<211>
<212>
<213>

<220
<221>
<223>

<400>

10

23

DNA . |

artificial seguence

misc_binding
primer XRT17

10

aacccattic cccaccagac agg

<210>
<211>
<212>
* 213>

<220>
<221>
<223>

<400>

11

21
DNA

artificial sequence

misc_binding
primer KRT1/

11

aaatccttgt gctgagtgece g

<210>
<211>
<212>
<213>

<220
<221>
<223>

<400>

12

21

DNA

artificial sequence

misc_binding
primer FBX032

12

ttgttygaagg cctgecactgg g

<210

<211~
<212>
<213>

<220>
<221>
<223>

<400>

tgatgtacct agggccaatg € -

<210
<211>
<212>
<213>

<220>
<221>
<223>

<400>

13

21

DNA

artificial ssquence

misc_binding
primer FBX032

13

14

20

DNA

artificial sequence

misc_binding
pr1mer LAMB3

14

P101735 sSL.txt

Page 3
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<220> <221> m sc_bi ndi ng <223> prinmer TENS P101735 SL.txt <400> 19
tctgggccaa cgttgectttg20 <210> 20 <211> 23 <212> DNA <213> artificial
sequence <220> <221> m sc_bi ndi ng <223> prinmer PLAU <400> 20
GGAAGCACCA ACAGTITTATG CCC23 <210> 21 <211>21 <212> DNA <213>
artificial sequence <220> <221> m sc_bi ndi ng <223> priner PLAU

P101735 SL.itxt
gcaggtgggce attgtggage 20

<210= 15

<211> 21

<212> DNA

<213> artificial sequence

<220>
<221> misc_binding
<223> primer LAMB3

<400> 15

tccagatcge ctgaaagete ¢ 21

<210> 16

<211> 23

<212> DNA

<213> artificial sequence

<220>
<221> misc_binding
<223> primer ANXAS

<400> 16
gaatgatgaa aatgggctoag gtg 23

<210> 17

<211> 23

<212> DNA

<213> artificial sequence

<220> o
<221> misc_binding
<223> primer ANXAS

<400> 17
gaaattctta gctccagect gcg 23

<210> 18

<211> 22

<212> DNA

<213> artificial sequence

<220> L
<221> misc_binding
<223> primer TENS1

<400> 18
TGGCCTGGGA GCTTTCTTTA CC .22

<210> 19

<211> 20

<212> DNA

<213> artificial seguence

<220>
<221> misc_binding
<223> primer TENS1

Page 4



<400> 21 ATCAGAGGGG GAAAGGCAAG 21

P101735 SL.txt
<400> 19

tctgggecaa cgttgcttig 20

<210> 20

<211> 23

<212> DNA

<213> artificial sequence

<220>
<221> misc_binding
<223> primer PLAU

<400> 20

GGAAGCACCA ACAGTTTATG CCC 23
<210> 21

<211>"21

<212> DNA .

<213> artificial sequence

<220> L

<221> wisc_binding

<223> primer PLAU

<400> 21

ATCAGAGGGG GAAAGGCAAG G 21
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