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METHOD OF EFFECTI NG DE- DI FFERENTI ATI ON OF A CELL

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 001] This
w@ppbiia@sT on makes reference to and cl ai ns t heP@ES€1008/000407

of priority of an application for "Methods For

Modul ating The Differentiation Status O A Cell"” filed

on MEFTHODABERFEGTING DiDIEFERENTIABLONOF s GELL

Trademark O fice and there duI]gAassi ned the seri al
nunber 6CROSS-REFERENCE & KEISATED;APELAGATIONS on
filed on May 06, 2008 is incorporated herein by

[owf]enﬁm?pﬁéuﬁoﬁlrhamrm&aﬁx fonghd! & ishs athe | BEROAO OF Priofifly of an
of ‘any el enent or part of the description, clains or

appligatign frys MethodsoheraModulateg dihs Rifferensration sttatup QfrA eallS filed on

y r - .
B8 540 A 431k 0t R I, e
the sexihlatersberc 140307260 Thefcopfentscefi sad dpplitiatiberfded iontMay 06f 2008 is

oo Py et S APHEBIR S5 RSP PPt
or pefrp?mh&gidsﬂﬁkﬂft?d claing bp@ﬁaﬁzlﬁligssrt(ﬁ hmoﬁﬁiﬂeﬁ lgdf(ﬁfﬁand rf:tl'erred to in Rule
r ated somatjc, ce : e nethod al so all ows
ZO-S@EP&&S;%R;%Q“?PH}W%&&%V %’%tﬁﬁﬁ ndifferentiated cell.

BACKGROUND OF THE | NVENTI ON [ 003] Transcri ption
factors can exert FTEﬂQ%F@ﬁE?&mTi@NSpeCi fying gene

expressi on program and 1 npart uni que cel |l ul ar

(G5 presaa B &P e ot Pisthedro ool e wE Aergalin of a cen
into 4 hyse diffsrertiaketscellCicthdaipintdan pliiripaicat tell. hethi@hodittss allows inter
alia pem&f b%a}ie%aglbggé)tggtgggx%l\éﬁ% !frs§én S%#%lngtgt%’] gm%%yct:erlllg. The method
also €SI d @eintdiSag plueipoRAcPs CaNinifferbMtidt&iEEelf. r anscri pti on

factors such as Stat3, P53 and others are thought to

o1 1 pot ency. HEEKEHGENE Dl THECINYERBCE? S, o

cells of the human or animal body is generated through _
[00} Tyrescapton facirs fcan @xent 4t dypinant effeet iprsposifiorg gene expression

. _ PP . X _
rropbil T g LB SRk bR okl o Bk, oo
Sox2nand: Napeg, rare traoiscriptioi dactorpoO€ thdselthrebipnetems, Octdeand Nanog have
roles 3P el mlaponyrt S lscPpBipBlBedis B AR 4 SifR give rise o a
cell ftanl @letifedtisgtie SEACSrghnishf Rurt@r eansetiption fRgsra siohg Stitd) P53 and

an i1 ntroductjon see Jaenisch, R, & Young, R, Cell
others apgygpughs 30 plgy.1le5n agegulatpry pepyrk ﬂ_ﬁt.com%eﬁﬁ gluripoteacy.

ds_a omat i.c cell nuclear, transfer usi .

) RSBl BF b, 680 s e BF e A G d4¥hf%oay is generated
throughf fher proiceat efl differbstiatiohh Iphwisi peviuklyc edrnfisednchat as stem cells
diffe%fré\fela{ff*ggxg;' llcgs{% tgt;:ig {al?el[;g{] ttg h%ékggeﬁgatleidg%ssi%%ﬁﬂrcg%g ?nore restricted in
their Ff%ﬂﬁk Mowaver, B devefdphiintally RERANBA statd SPGfferehfiated somatic cells

67-473). The somatic cell nuclear transfer has in the

can alembe raversad o apbarposge statedthrongh sewerel strategiescofyieprogramming (for
o oL s HEH2PR O 8810 ROSL FERAYTSATIOR ot o e 1
Amoag these abtindstanesomatic cell nuclear transfer using enucleated unfertilised oocyte,
fusion of differentiated cells with pluripotent cells and treatment of differentiated cells using
extracts derived from pluripotent cells (Lewitzky, M. & Yamanaka, S., Curr. .Opin.
Biotechnol. (2007) 18, 467-473). The somatic cell nuclear transfer has in the meantime also

been applied to a fertilized embryo as a recipient (WO 2008103462).
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retrovirus nedi ated transduction of defined
transcription factors. Conversion of nurine and hunman

wo pdwpobdsest s t o pluripotent cells known as i ndRCESG2008/000407
pl uri potent stem (i PS) cell acan be achi eved using the
four transcription factors t4, Sox2, c-Myc and Kl f4

[(ﬂ% ?%6%676 8B Bdmatlt cefls Y& rﬂiﬂ%?ent Sells &ﬁ' Alsd 80 g@ﬁleved by the

owmwy, WE., et al Proc.
retroio1 pebasy TPOBHoN 8 AEEGasCrNen dutain dPriFS oo rgurine and

] G AFHEL P TALPLI 0 NFHLH o s )t o e

achle(vedbusing tlmrﬁiuhﬁmscaptpmefmstom@ﬂﬂpmﬂes My@aindaK 4 Kseglel gy Takahashi,

mlar t i, | d- e [ C te kel
K. &g, §, Cetn DO RSP hSve W Eued doPFrgdiuicod. Sci
(2008)”1 0%28UDER%-209%3) TAS4btaliRA iPS 7R} are&le&l@hﬁ%ﬂill@szﬁidr@)xgenencally

these transcri ption factors, differentiated
indistipgfigiblestrems srahryprisetenEESkealls (i4id.) gad yiaYeexfression profiles that

are hfa%)gf §ﬁ§§1ar BE QAL Fpe §1Iﬁbﬂ/otﬂcb§t89 lc@ﬁst @\g glejsﬂ 1.$beohl ‘?@Jtﬁre (2008)

ul't mesen stem cel reprogr arimed
454,148 i PS ceiﬁgsmiu?arm NdltuHr (24108hl454 Red ur'4). ZBQ7c)ve46q)ressmg these

essf a bI asts t .
wansfisdioh ot rors. A TFRRGb, BBRPRISTE M, 65 A6l offiy Rl csues
neonithle Skinf ﬁbfobﬂztsﬁmszfdultpﬁbﬂiblafsachmi Sidﬁkﬂrmaslenbhé&ﬁdl dtémdasls can be

repro o argg) '@Q)Efs -|\r)ga{lla r@aﬁcﬁ Jrﬁlg(ee{j :alr,fs 2%&5 é(gé 2%018) 1 4%'—14]7? 1_Successful

repro?ﬁi@hﬁx%)ﬂf%rolﬂﬁﬁ@ EEHY Lelld réftfires thel'}ﬁﬂﬁ&l‘é‘?é(ﬁseéopressmn of these four
erati nocytes and giastrlc epi t heli al | s can al so be

transerigsiondfpetarselar phleastiipJaye(Brambyinkxhy eisdi gl Wéare Coll dHIE 2, 151-
)Oct4 Sox2, c-Myc and Kl f4 using inducible lentiviral
vectors or pMXs-based retroviruses (Takahashi, K., et

6] Mitete LRAQO0diffetehliated0B h BaparcreatiRt alc 1is, Ged
[ E)(l)vé) 133, 250 2664 l’atstaolt?}élgl?aldz?/‘lé i reat, r?esn patocytes

keratBiOéYtswn(izws}c sBithelial cgliy %g@lsm/@ﬁeﬁemqgramned dptogPS cells by
expregﬁhk I@i?&bg@dg Oét%ogg)de,?c lg/ﬁ'%oanéjlr@}fféé r??irnégﬂd&\ﬂﬁfeVéxﬁWmSchQ/ectors or

Inion in
PMXSéJade reyoginbey €T deheshi, 2008), 4] (2067). 17, 861-8/72; Hanna, J.; et al,,

cett [3@RE13R0PsPI6t Soa B LRI sk fforoes 0By 15, 12, 890-894;

Mahébvali eNg et @ROQ8Y S&d CefA2008)73) BU0-3M5 s utCiny orirview| des ead) Welstead,

idcells fromhuman ES ce wel | pr.i
GGf.%r%m QUrTen (opiRietin Bt %p@%,& nDevelargtas @8%)ar18a|<{§6101016/
j- 2deR608 0PI GFMBLVAHAIY, ©S, &ell| DiffheRXRIAIS008) 76, 323-325; Aoi, T.,

het er ol ogous COct4, Sox2, Nanog and Lin28 using a

et al.| Saiencgi(2Q08)\32d1 699 { XQP)- Mesenshymal cellsandmyelojhats)frogn Juman ES
cells, 1%} \%gl@) as ﬁ % ﬁ% Pfalstgrhﬁ(y Ig%ngffotlt Fl?mpf' 60 ts can also be
even a

Icatio neural stem cells have
reprogeqmmgi ButovERS ¢edls ibyadupressing beteroligens Ostde Roxy INwogAamh Lin28 using

a lenp %trzﬁ rvg(.:t%g?yl’sl, Jg:a%té} g % %g?&%?&gh@%@;\%f%@]%ﬁg date of the

preseﬁbla plicatioh evdar ¥duli Gietiab Wil dels tHave Glﬁ:dhh}éprogrammed to induced
differenti ate furtherrmre conti nues tog{)ose

or
plunlgﬁtg&tﬁt%we haithehrgerologus, Pk andoeither K& or %‘M)ch I.B., et al,

Natuﬁet(?ﬁbg«)e«i§4s64@6§o)p| uri potent state, their
ditferentiating during handling and growing in culture

[007% Tthe dbdlitprof\e@ibirshic ke cells to readily differentiate furthermore continues
to pose a major practical challenge. In order to maintain embryonic stem cells in a pluripotent
state, their differentiating during handling and growing in culture has to be prevented. For

this reason they are traditionally cultured in the presence of fetal calf serum on a layer of
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this reason they are traditionally cultured in the
presence of fetal calf serumon a | ayer offeeder cells
W@ sme/1a8¢7 US patents No. 5,843,780 and No. 6, PODSGRB$/000407

or in fibroblast-conditioned nmedium (CM.
Nevert hel ess, even under carefully controlled

feedef SR (bde¥)S LeSTPJté’rRQNG SELITTRRIIN 6776}09@@2)’ (SiQn fibroblast-conditioned
spont aneous differenti’ati'on during in-vit

medipmo§ A ht Nevertheless even anfdereasefully ycontretlest corailtﬂfa@t gpbryonic stem

cells EAY hidio SGlohiah EARAHirek i FIRHR B S ShEMBH! Toukaemia

inhibitorysfactenba Yarroranedieting: sdif-senewait ini ﬂnonkmeanmbmc Esmnacells has also
eder cells in preventin atiop
been g i B G P i R BOTR PO il S o replace

the rdl@bMfeaden cals iR |p%\ﬂe§@ﬁ§d1ﬁ)éreﬁﬁﬂ(dﬁrof$ﬁh{an eRBAMNRGtem cells Therefore,
characteristics of a//onl c stemcells would be

meansg (o SpARRANE abwmetﬁe%em posff-teneyV g charastenstes @fﬁmbryomc stem
cells g&qﬁﬁ&e %?h%s?ﬂhﬁpaél?éevseg%tnﬂoﬁ{?ém x{eglrl]{lﬁg &l?eogﬁil c[ogrgﬁérmaf pbt%ntlal of
stemad:lténeraalyl ve net hod of reprogranmm ng sonatic ceI | s and
of mai nt ai ni ng £I uri pot enc¥ of an undifferentiated
18

[Q08] [t is pp @bjectel the prsjsentinyestign fo,effleran altsmatine meghod pd reprogram-

r .
R A e T O R R

[d09f Qhisl dbjétt i9 srowedmﬁ@rteasﬁrtgethe RRDAAT orl thy 8Rivit9 D B BYY (16fein, or a
a method of effecting dedifferentiation of an at | east
ﬁlnc%’&?‘tﬁ%m%ﬂtéheﬁ(gr entiated cell or of maintaining
pl uri potency and/or self-renewi ng characteristics of

an undi ff erenti gURAVIARY OF TEIETEN VBN TION udes

i ncreasi ng the amount or the activity of an Err

ei n tional,K fra nt_t her eof
(0PI i afhred e aBRine, hEHSE b TGS A sl BT, affecting de-
differeftiftiod@diahfatleasttpattily difftrentidiédedlest dfymdifiniiy fledpdéncy and/or
the first aspect. [012] In a third aspect the
self-rengyeng charagiesticg @§ ag y ﬁbealtlaffedwalénﬂpff pethgd an%%fi?a ilpeLeasing the
amounPHPAE A6k G ARFHUNEP f)ro@élﬁ esttal fiRctRn i drtdn® Bkt iRMhOe1@n
at least partially differentiated cell or a nethod of
[oTd] Md aisBidi@ gzbedtithoipRayorarddtey tos dediffereaiiated cell obtained by the
&ga{@ct eristics of an undifferentiated cell. The
method ot B8 Tir{@sRGEs i nt r oduci ng the conmpound into a cell
Gy oS iR by Bl FORRGIEPRAAR FboBhef e Butind o candidare
compoind Uaiﬁblectiﬂdfemmg d@diffeeempmesmmm ledst plxeialy differentiated cell or
gthoé F An |ncrea?ed expression of t he Err(#lrotel n.is ¢
a m cRREHNIG A PIYIFROINGH, BRTHET | Selbtepaping gparacteristics” of an

undif€dréftfatddneelHeril etoRANincRIdED htRiduding ahe | @apouRd@lidtbad k¥l that is
differentiated cell or of maintaining pluripotenc

capatye @f gxpregsing ae Baprotpin Huraafmetional fragment thgreof. The thethod further
mclu&'&ddeftérﬁﬁﬁﬂ% thl § r@fskdn of[ t(ﬂtl,gflrr fbtanhﬂ.grlh‘%} %3@ &% regéq@tl of the Emr

I nvent1on Provi es an rn-vitr ent fyln
protegoisaoLindicativat thatthe apmipbendofs aapdbde pf affecting de- dlfferentlatlon of an at

de-di.f f ntiati f an_.at |l east part.iall )
teast gy, EGPREREE el o O e ng Ry pRepsS, spdige et renewing
charaefedistids ofahfund#feesitiagdeAr act eri stics of an

undi fferenti at ed

[013] In a fourth aspect the invention provides an in-vitro method of identifying a

compound that is capable of effecting de-differentiation of an at least partially differentiated
cell or of maintaining pluripotency and/or self-renewing characteristics of an undifferentiated

cell. The method includes contacting the compound, an Err protein, or a functional fragment
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cell. The nethod includes contacting the conpound, an
Err protein, or a functional fragnmentthereof, and at
wo emsti3asoe of Nanog and Oct4. The facilitati onP@Ff/SGH®8/000407
formati on of a conpl ex betvvg{en the Err protein and at
| east one of Nanog and Cct4 i ndi cates that the
thereS1 ARG Y oabtSoreWTAING ¢ Ahd *Ich4 Citre dcifl %foff%ﬁee £ibPBf 2 tompl
T at Feast partia ? gl fc?erer?ﬁggte or o? OmPIex
betweeai the &irnprogeipland |aptﬁaﬁrmry cdiNihog apé IGct_4 mdewtesghat the compound is
eristi an undlffer iated. cel .. 4] .l
capat] it FHe B i Reer RN ot PEToE R0 Bitsebiglea Bt or of
mamﬁiiﬁh@pl@n@ﬁteﬂcm&@lﬁeﬁ-raﬁW@g cliarsensties df ahaddiffacheasdsell.
the absolute quantity of an Err protein in a cell, in
[Q14¢ Imrarﬁfﬂwaasp@méh@mvammagehtes ftotheafst of taunnglelc acid molecule and/or a
compau?cij g} Eerc%] St %SatthggPTO(ff anan%t ? asEﬂp ogem n zY Ceélo tln theymanufacture
of anadp@hoforseftdcting ﬂe-\&lﬂf@‘emhtﬂbﬁcif ahl astleass pﬁx‘ftlahﬂ differentiated cell or for
undi fferenti ated, cel BRI.EF DESCRI PTI
mainiaiing REGPpisRsY andier SFlfrerroT BACH R 8] SLin AR el

with reference to the detail ed description when

consi dered BRIEFDESCRIPTIONIGF THE DRAWINGSXanmpl es
bel ow and the acconpanyi ng dr aw ngs [016] Figure 1

[drilél) l'[lhn %ﬁven!?gn Q)&lﬁ%%ﬁ?e?t%r ngde‘i:s%cldiu Wi frg%?égﬁ:% ?(é lth% e%%docfescnptlon

rogranm ng ren

- whenStopmidesdd i congurfotiont iwitht eon-limitthgr @ctaﬁlpﬂ‘est tedowe and ah¢ wcdompanying

d differentiate into the nmesoderm ectoderm and endoderm
TaWi¥eheages. Reprogramming, the reversion of cell fate

t i |
GRTFAIRY o5 h0oRl SRt e GO Mg P LBy o
ie. mdm&gﬂdedrﬁfamﬁtnamnn lssemgcdilbearﬁep]mupoteht tdnd rataientheopgpacity to
e @ plour ent ce can Iso arrested in its sta
aifregpfpf By Y7 megedsype 9of, atd paatEsy bitsbeh Sgvafarmire. the
reverS{BIT o¥icEID f426 témmbeneht Bikk 1©-aMEss. dlffaénﬁﬁbii ,Sintlag@ger sdripotent state,
fromEsrrb, Oct4, Sox2 and c-Mc¢ infected MEF

can bggndicsd R dhemethod of dh Rygseat YERYMo LsHe B medindepidhe invention, a

pluripdtéd ce @an a1§5‘9¥vﬁrrés?ed inssGRtEefpone #13 cultured for 6
assages. Isolated I PS clones st ably express ES

[UlHl |F$glﬁr,e Ellglzstr)aiek ﬁghgggbg&?%ﬂhg%Ef AR)h Oki4g SoxDland c-Myc. iPS
ig. 2c) . an - ig. 2e nterstainin ,
cels et st TSP Q5o di oM Tdecitib MEF GRS ES like
coloré ﬁﬁﬂ)h%io gy &h FQReR 122 EhdViaTis IPREORER! QbAd PR cﬁftured for 6
endogenous Cct 4 i ndi cat ed )t% GFP expressi on was

passaggs] J@é@te@}l’seslpm stably express &5 mprdrers, apcalkinei ﬁhpamataﬁe (4P) (Fig.
2b), N ﬁ)é ?ll-'lg EEEQOIZF]IHE gﬁec%{fﬁt&%&% Qwﬁi BI’ 1ﬂ§:%h9spondmg

own are CO nIGS
samptﬁylsSShnMxe nn tlhgurbs r2glt amhéf.a@e the dlowafl 1@FBle§artbb gestoration of

| i e of Esrrb i.n.nediatin
endopiind Qe iieater &Sy e sy RO Rg ESBTSPPLUGSR2 and o-Mye
speciliEhily ﬁhlwwcowﬁeg Bet AstTh ehesfoufdfing AoBlastR dellh @mge&s 2g & 2h).
i nduced by Esrrb or KIf4 in conjunction wth Cct4

Showgare calqaies fgranegtat day 3 gfter thpfrst pﬁﬁ@&f‘e@mm a k4 g semplesingfig 2i the
efﬁc%f?é}J '@f EQHB mdtﬂ&ﬁat@r%s}ep%grﬁﬁfnhr;g]ls (%g? gKuI?aegﬁh% _I;O)u.5f1 -GFP
MEF] (Sh@]zvn_l:axgut}e Burdbgrs aif SGEP ghastieve qﬂmesexm@s@hyn Esrrb or Kif4 in
conju%rc]:ﬁcl)ﬁl With 8£t4t, ngf?slﬁd' c yg Rt ?Qrd%{T‘IFQ: induced pluripotent stem cells; dpi:

days post infection; Bars: 200 ym (Fig. 2a, Fig. 2b, Fig. 2g, Fig. 2h); 100 um (Figures 2c-f).

[018] Figure 3 depicts a global gene-expression analysis of the Esrrb reprogrammed

cells. Correlation analysis (46643 transcripts) was performed to cluster gene expression in
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cells. Correlation analysis (46643 transcripts) was
perfornmed to cluster gene expression inR ES cells,
wo eppogisanmed cells (OSCE #13 cel | -1ine, OSCE BGI/SG2008/000407
cell-line and OSCK cellline), Actin-G-P MEF and
Pou5fl -GFP MEF (Fig. 3a). O§CK reprogramed cell-1ine
RI E}Sﬁée[l:l? ﬁg&bg?zﬂﬁﬁ)éd QEﬁé(O@E%ﬁB%eM{ﬁw,apigFgl A& celNREARdBRCK cell-

] g. shows the expression pro of 500 ES
line),cédttin-GEEJIERa0d Rawd/INGEPIMEE(Figt 3a). (8IS réprogramnid cgl-line was

on S0 Se LSBT SBBERSHTES, Sl SR o

of S0BCE$ relGaksoviatedanttl PIEISAdsoéthtied ehes ihhthe B3 ES cells, iPS cells (OSCE

cel | -associ at. ed F- associ at ed._genes re sel ected
#13 epmgptgmeq H’Sh?’o@gegi #I\érEéfiPéﬁ‘%%mS eligap deprggrammed cells),
Actin-€¥PINMEPeheeen sFMEFR MEP. 8L ES @NthstdiatéF ind MEFash6diated genes

cells. The genes were sorted bﬁ the average expression
werersglectsd dragedren the &¢ld ediBerengey 104] their gypressiony gﬂﬁbt@t\a@m the R1 ES

5.0 ) | ; _ ‘
s RNEARRLPOABTIEHLCTRLJRS s KKty BT 0O1BITEhsion i
and medAnlcentesedshown in Fig. 4a. The nethyl ation state of

t he Nanog and Cct4 pronoters was anal yzed using
(@493 Higuneed slenigtsnan agalydp @i apigeastiss statediafdiserb reprogrammed cells.

A B LRSS G018 PSR i
state o€ theeNumeg ahd Ghrr3oowmitdrs waVenalyzed Mstng bi@lfite sediencibg. Open circles

... reprogra cel 0SCE#8 .and 4 | ongs). Fig.
indichEURAEIR P RECTGTeS, BARRE: MR Ryt Shovwn are
ten represeAplieci fohéd | Ruédded Pirobsi BY aélls (obi4s ®EFsNSED1), Esrb
tri-methylated histone H3K4 and H3K27 with an extract )
reprogrAmgn b eelis (G (g 8and QSCE#! yslonggp-pae Hpshows he resujty gf real-time

PCR "#RF QefaMRdina8hhSprt GRS @ipP RS lﬁtiSJ)cﬁ&e§%ains$rlﬂyiﬂethylated
are the log2 enrichnments for severa éorew ousTy

histone H3Kdtaaard' Hi K24 with' an| exdriact] abtaRsedcsomsES orlisd Var4, MEFs (CD1), and
(8 n [ f t .

EorPLRRREREA S RIENTIAN o O AV U B T Bicmns

for séveral prevadmesty feported fpalent’ doomimES VERs Data aendreseatedas the mean +

sy ] ST ToR e BHET AR S R s e Bl r g, I
AT RifRe, ® Lubiehtds BSteg repitcantiifle MMKE in FRMEEAENRR Gk, Sox2

and t&Mgygpi Figure cantdepsts, tlics meprognadueieg potentidl eof Esrra and Esrrg. In

GEP- posi,t |V ol oni es ,under the.sape conditi AL .
comyacf g 5. SPXE BT FMNE drsmanuSEsH astimie gf CFP-positive colonies
in PodSYMEFENVIBEe dt 6 Idpa, In Rontrist, afraBadt@di only ffwe GFRchovitive colonies

is shown in Fig. 5b, PCR was performed on cDNA using a
undewﬁméms peRdifioRs- By yerdicatpmrokihg daRscEpk@ipressiop of yigps-epsoged Esrra,
Esrrbndd8PieGh $nfeell MUERATRRAR id Bigl 5151488 whY p&SSriitd oRIDNA using a

~ Sox2 and c-Myc from Pou5fJ-G-P_MEFs. The bright field
virustspagjfic pgmehawha genespecdsmomiirnbiss Sedepiess eapeegrammgd celds induced
: i g, . , | . . .
vy 5808 S5 SNAR S0, CPVIER, EhY BRI e s o
A cogesponding flemtaeack fpsge foi Eigl by is shave in Ejy. dagk. BFERedositive signal
. .cells, but not .in the surroundi fibroblastig cells. .
indichie 1 A PG Ok APPRENDIRL E LT 6BC XAy ERered, PpFiTcaly in the
reproefdnifled QAN HuARBESh &Rl dusroulididg fitrokl@ficCietls NBiIgO8e depicts alkaline

expression in. ) ) o
phosphatase expression in Esrrg reprogrammed cells. Fig. 5f depicts Nanog expression in

Esrrg reprogrammed cells. To mark nuclei in Fig. 5f cells were stained with Hoechst (Fig.

5g). Fig. Sh shows the expression of the ES cell specific surface antigen SSEA-1 in Esrrg

L}
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Esrrg reprogrammed cells. To mark nuclei in Fig. 5f
cells were stained with Hoechst (Fig. 5g). Fig. 5h
wae bowa3dshe expressi on of the ES cell specific BOr/$@mes/000407
antigen SSEA-1 in Esrrgreprggram*red cells. To mark
nuclei in Fig. 5h cells were stained with Hoechst
r r I
repropiainedbals. TRl e ARG T h, Cle Seie i YRR R Tig. 50
Esrrgdiréfdregramniealt icells (dang dxffqrgntlatEh entdi flfres engjonteambryenit slineages in

eomGRER iRl G GE T o P ekt our

ectodemh K @-SmeBtheMasdé Aetn I(mdsoﬂeﬂnﬁétcd}@th-éw\(%h@odenn) All lineage markers
count er stai_ned blue wi th Hoech The chosen cells

were gEine gr@ﬁ and mugler WsrR oqunfesstaiped ﬁ:geswu plhe chosen cells were

generated A | Ainl GFP ARERD vAdh QFP%Qp&%QG@lnﬁhca’t:éﬂby eﬁi 8ipn&ls SFig. S5k
teratotma formation by Esrrg repro

depickshtietapotyiasformaaticachyr Bsreg mpmgmmrge@fce g@eMalbmeel t@ainbﬂoes: staining of

Sectlontégvﬁglgﬁ% sh%kxjed 8 rHlff g ZﬂlngOfr m C{:eﬁ?'l}ﬁ% \La'i]ltogs tissues
variou i SSU€ES er| ve rom aI

derivedfions all Thies peisnas) @arin tayerse Jixsnes tlmvxnermﬁsp@mi tmdmenmal ectoderm

(ectod G oEP e BTEL LRI g s d RGO GaT h EhE SEAiE (s depresent

100 1&F1gaf83551e9anc51:1 50" i Higeres 86i,ahd Fig. 8Rd Fi g. 5k.
M?%21] Figure 6 |Ilgu§$rat es th%\t Esrrb repgrogramTed

[02d]) [Figuree 6plillustiates etitat  Estlr breprograngnedmeztis c adel $lur1potent. Esrrb
ncor e.into nouse enbryos, and contr | e to.a
reproBREEE o SPTIEAS E8 RBRFVERP P ARG HaMPHHScionj Byad range of
tissuddedefive@)fRing théiigee Gjor dotd Riyérs QFRN6a). e’DW@QﬁﬂBﬂéﬁﬂreprogrammed
cells lines were assayed far plurjpatent
cells inesr Wetajaswaypd Forinkirépodené by Pnlgrpagectwaugfe Se?ﬁsl?/ §pes mepse embryos to
geneﬂ%n ehidd asChﬁerpcfla@er \A’gbl‘f&téﬁe LE 128 | LAt SgseﬁtedEarréct@n tnder stero-
ser ve di rectly under sterom crocope

mlcrcrmm 6wsEGRP eRprgssiers Kgures 6amewhowethp fong,hit ﬁcld emdgernf@g ésembryos;
Flgureér)] {:6(()ir3fp gfrfgﬁ/tgﬁ 6‘? n%%g oesrglf){alti\glrg oo\ge{E{}gP é& ?tﬁfgél N ls 1n the chimeric
embrgos) Fynses Eg-guyhes/ theg dh;tﬁ;lhmi‘dntdﬁ EGHPspodithee cabdls m)fparasaglttal sections

EG-P- iti l1s..in rasagittal ,secti.o
of chigheno PR BTG e PoRtEpelelt ety any $XGpa el dligbupamone all
ussueexstnartﬁgw ahddarStréprostnfd 1artgaxgesaddnv%d Frone 811 aRde ARGéNSerm layers
nd are represented in tissues derived fromall three

(ectomr}n@ megedenn andendodesa) atitedevelariva 6mbr¥m a\bbfﬁmﬂ@me dgrebrain;
n

Fg, fgggutd(ﬁyéjélgl?rh i IQIV 21?%[ é‘fﬁom]'ﬂﬂﬁhﬁw RL 'nﬂagralrﬁ | né:j %&%E@H{Ebum 0, otic

veswh: 8bsamnite. Ne, neur oepithel i um O otic vesicle; S,

omte. [022] Figure 7 illustrates that Esrrb
l(}% Jl&tred gléw@r@teé ﬁb@dﬁﬂﬁ) fecﬂﬂaf‘eécg%‘ﬁ‘é epeRrAing, & faptors involved in

self-refawal! &1 Wtemﬁf ILHS ) on A NGodifitlation. Time course

epi gen rre co rse mcroarray .
mlcrmay)@eb/svﬁeweregmrfomnécb mgasmaggmee eygarmslcmxcp]agg@ asrdifferent days

o SRRl 501 1845 53 AP SR 0) s

are sBévam Iﬁdnﬂ@ch rtéins poinn fdrivotle dehcdntidk apd Ibhtrbfdi:pldml tellshNote that the
contr and

leted cells..  Note that. the c¢colony, .
-colonygpo plogy 2adaliafnepkosa S SFREESHILR Vs praveing o, gy 2, Wdicating

that TR BSatdiROreffaitdYurdifferefifiad. | Sbvid ate MiRrdaaf @lehfnaps depicting
remai ned undifferentiated. Shown are M croarray

exprdseign ghanges epsadedietyES cell-associated and reprogramming genes at different days,

suggesting the regulation of Esrtb on these genes. Red indicates increased expression

compared to control samples, whereas green means decreased expression. The genes
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expressi on changes of selected ES cell-associated and
reprogramm ng genes at different days, suggesting the
wo egaliasson of Esrrb on these genes. Red i ndi CBtESG2008/000407
i ncreased expression conparep to control sanpl es,
whereas green neans decreased expression. The
cxprBRORIEHRT SRF Aah RElcFet holP B ElidR ahik, Japite 7o depicts 2
modé¢llve thorade of ESgbrib ESrcellS sibl anto-Eegulatesatst expresgiohdhrough feedback

loop. é%s%rfepg{jle zrr@t§n ) hr ﬁ%r%?g%\?‘gg" ggd llrx}gtﬁﬁlpteﬁgxacre of unpAbtencgjl and self-
renewWAlUITHeSd ahfey &ﬁﬁhcﬁphéﬂ efacrorl alsd hpssitively @egulate genes involved in

transcription factors also positively regul ate genes
reprqgmpgp\pgd in reprogranm ng [023] Figure 8 depicts

(e AT St s g T MRl PR Cpnd SIoh Yighont o-Mve.

iPS blﬁ)ﬁaﬁtreébvkﬁa ifiint t Bsrbe O deb- dnidk SoxDripfectedg MEM rheiathémed ES-like

morpgigiogy %}eeg%gd@%i X a(lgxﬁab?w‘preﬁﬁ( é\&’g i gRD L PSR @iy e) and
SSE%E%F?%%S i ghrds Bl Ed Wffsﬁbvwﬂ?ec&%htersltﬁnitngemﬁpH&éHst Gr'the Pousfl-

., Esrrb, Cct4 and Sox2 triggered P_expressi on
GFPSMEEJ FsrealQap and SPE2 srigasradetbe GFRt exn?tqssxpn svmﬁcally in iPS colonies,

ot Y D ETAAIBH L bR SRiQRg e ggonss

(Fig. Bg &8jFig.h&h)eflhi Eige8jc theotffiegmncy af nEsmbdimmedgpting reprogramming is

comppll S ITF of /1P B s BB T e coonis
1ndu¢eﬂd&5€ By orEXI1 4D ir0 CotlihidnNwB NDetA CdndoSoxd ah 28Cpt. aml induced
Sox2 at 23 _dpi. i PS: induced pluri potent stemcells

plunatﬁrmt sa%wsceﬂasépn Anscrash infeqtions Barso @0pim Eigures Sa,b £h); 100 pm
(Flg’L§€S £ h); 100 mm (Figures 8c-f). [024] Figure 9
IlTustrates the verification of the reprogranmed cell
[024) Figured9 dHasthyesEhe i fictich ofSthelreprugrinivid .ceffi ek Aduced by
9a_and 9b show .a nor nal kar ghlsge for iPS cell |ine

Esrr%@ot%)angﬁd\/[#q_ flg\H)es FRR ¥ &to5R2 aryotype for 1l§S cell lines
OSCE#@ (HVdndUas (b nﬂ%dlhfk%reﬁ_ﬁhrot? ’ret%ﬁlses%% AP Eshibd Mrfﬂ KBx2 and c-

genone was detected using P i sol at ed
Myc i GyrEePame b sleatedyising R S 1bIDNAteietad oy SssellFhed yolk sacs

ofchgﬁgraegl%z (Fi%g%)e 10 depicts Esrrb, Oct4 and Sox2

es’in ES cells using the ChlP-seq

[08% FighROY0 depicRERsel 0b&t4 3Hnd Wmn@ﬁ)gtﬂi‘@ﬁfgg% HPBER usmg the
showi ng the bi ndi nglp of Esrrb, Oct4, Sox2 and mock Chl

ChIPcsattedinolagyESerenn ity are ghown of the 26 Browsen phovang the bmdmg of

s S, 350D O 4 ok PAAE 80 152, 10 e

10¢)| Narog (Rig- Hd)s Sell4 (Eigsil0s), 6or? (FigeH)f),sHods(FigielOg) ahd ITell (Fig.

10 P TS R 40 Grgeratbs B e pl s pfne

modul ating the anpunt of an estrogen rel ated receptor

(Err) protpE Al P DESCRIPPIONDF THE IRVENTINSi on, in

a cell, such as a somatic cell, a progenitor cell or a

[@63 %?{Lflzth s o t 'éru?\tfeln\t/lgn%%(abrgéef on mod%la%lrjxlgtt ebgr%ognt of an estrogen

related receptor (Err) protein, including modulating its expression, in a cell, such as a

somatic cell, a progenitor cell or a stem cell. Illustrative examples of a suitable Err protein
include, but are not limited to, Esrrb, Esrrd and Esrrg. Err proteins are a family of nuclear
receptors acting as ligand-regulated transcription factors, which activates transcription in the

absence of ligand. They have a high sequence similarity in the DNA binding domain with
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i nclude, but are not |imted to, Esrrb, Esrrd and
Esrrg. Err proteins are a famly of nuclear receptors
wa@edoonspses | i gand-regul ated transcription factBCBESG2008/000407
whi ch activates transcripti in the absence of
l'i gand. They have a high segﬂence simlarity in the
S e p

eSO et P V5o ShATCMREAPLRES, ripbfegldiats and
coregrdatexyyirateursy Howevesi By proisws\dornot Eespopd &t énemlassigalrﬁﬂ ligand 178-

estra@?ﬁ &8’@&1 Og%?o%s@éﬁs%bggr}% B(ﬁ‘}a%sg@ @nﬁilsgg)estrcﬁtarng ql hydroxytamoxxfen
(OHTH adthasl mibvedsbagbiiols fandhet By tintilyy hiefibers By distiptingaBir-c@activator

1ntereiﬁrt11\ég%8 rp%g;g%lgﬁ 8gtgwgqt1:9gteoé Eygﬂ{lggg{g%/q lahg}?poxm-mdumble factor (HIF)

has beERTPNRE tPbé SRRy Eﬁtﬁr&&ngfanﬂmxdn@ K 1ﬁ)§/have been shown to
hypoxi a-i nduci bl e factor (HI'F) has been Tou

nd be
form spmptexesi(Ags A& ot aby Brasi Netl. - SiFUshnd (EQQS)dnoéIZQ A812-7826).

[@i%h@ﬁ%}ngﬁg E:(? S%q%i)trpbc%ﬁ% ?ész@@garotf% a’lsgzterr?led 'ESRL1, Errl,
Nr3b{ 8ﬁ8mz8a%§)ERmQZiZ]re hifedentd Q%Efegn%{@t&%ﬁ&ﬁsmrﬁl bRIgBARs. It has

(Esrra) protein, 'so ter ESRLI, Errl
also beenrimpligated ERRa;ntlpsl regjalor efioxidativacaptabelinm i BHsQ¢ and termed a

poteﬂa{fg ga?%,? F’?rlr he @aﬁgﬁ;\fﬁfestre {rﬁern 3? Er?elta%%hp ﬁﬁg e@%ﬁtﬁf‘g.l@ﬂ etal., J

fegu or o oXl et a
Med. ol 6201}70I50e26r;6a22&6’p23t)ent| al target for the
activation in the treatnent of netabolic diseas

[Q29) dihe estoogan relatedgieceptor. B (JEsarb) eradein, gls@terned (Estni’s ERRB, ERRB

e BR34BT AL S
(ColleRROW,.J.ESRIL2 T MdmNR&BQJMBalhééfunmmg@ewwzed (2968¥8%5dRH113B). Esrrb

for proper hearin R W.J et al T
has £yl BBk SaEURG P BPFRTT CREP R St ch . et al, Proc Natl
Acadl 85-U.38) (2085 104,425 16488t 1’6&%3b@e§br€dm0@,el‘idsed’en&$iedllﬂt&f diﬁrEssrb as
for enbryoni¢c stemcells (Zhou,

an impogtant gene r atar iny ‘?@‘?f?’?mf 2 greils &xg&@%aa’égﬁxglj eeR suggested to be

a coadfVAGNRAg be@g%mesi QA fheBkihdh afrealtmget'iﬁsoemaso@ and Nanog (Zhou
FnIJortant ene regulator in enbryonic stem cell and
» L@

hBocf Netl héeadh den Usludg@90én 104 ‘Be 1é4%33é6443\)aM6§*S SPectrometrlc

anal)%: Aiatagagg@gf bgﬁf caffoh rh’av%%%nﬁﬁé%gl,eafg?rhgtﬁs{ iip?g%ﬁma? lfbfatween Esrrb

and Wemxg (ISeng, U.,Set/al, (Mﬂ@'?) Cal0Bioldgy, (AHEB3016AN3)739VEEag, J., et al,

N EERO6F TN 18T, APty Pl bRl britcip BboRtSinal sem

cells @661 OBt gnd Naadghavk beest tfowd to H\daéxlpfﬁs@ blit IﬁitCES%XKermam Al
(2008) 10, 731 - 739; Nat ure (2006)
et al4 RejuvepationsBys (A9 JLr 2, %%‘J -B¥nad hl?nﬁi"ilp% dps et diove'i ﬂn both the

utlllt?%§ E@é}ﬁ 36%' unt 831 Sehl éelp&tafkepﬁﬁd fn Ao diepe %B@Wﬁlcp 8€Rssrb as a

be expressed, but not Essrb (Kermani,
gene etegalator mjsed comtthe rhyRethesio 0ba) hmrogzml&?@elia&wulanhns exist in

undlfffe Qnaqu Q%ﬁry%?%tstqu #19 @zﬂ’f( ?%{ Q ié‘eneﬁxgrésg%n Qjattllé:'ﬁ& r(?O(%% 8, 181-

a univer sa er  an
198) |lﬁpe rekaﬂﬁedcﬁxpfessbb patteras @€ rieans @ iptioat fectorsBasaﬂtum (bihanbryomc

B M e e
thereb{?ap4n @iﬁfn@ﬁﬁ;h@trbxf’ 2hkierss roREBsrrBin thd kenelRBhlatic 6f stem cells.

exam ned expression patterns of transcription factors
[629] dpilffieteme $soddrnesndiT the rsttogeh atlatdl deseptditre YEsmap) @rdétemndlso termed

ERRS, Fise VR385, Eh ERoR AN SABEE2FR1L1617, that differ in the length

of their N-terminal domains, have for example been found in mouse and human, where they

b=y

td
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t hereby again casting doubt on a universal role of
esrrb in the gene regulation of stemcells. [029]
wordobasaot i sof orms of the estrogen rel ated reP€pPSGL008/000407
(Esrrg) protein, also terwe% ERR3, Errg, NR3B3,
FLJ16023, Kl AA0832 and DKFZp/781L1617, that differ in
have He€n t&@R@l Rsdtbrmhd €lahd 1¥: E@ﬁg‘hﬁﬁbeﬁoﬁﬂh@ %o b8 %Vs%e&ﬁf: receptor for the
exanpl e been found in nouse and human, where theyhave
carcmrmmq andeborimnnplly nastive asgend bisphena) Aags bwek $SO n@-cugrylphenol
c Cple
(Matﬁl%h 2 (%/t a'latf?fogégrglgg[n af}? S%ﬂfgwﬁgr k%egiocgte&%n?m%ganons (2008) 373,
408-4113).- Smmﬁk phbmpﬂen()l\/ht 4@BloravB;methyl phenallhas b&nohbenmite aksociate and

o, R 358 B TN 08, AP 08 o s
BiochhE5®) &NBIRaRM BoHRYH (ZO@SPE%J Qi AZ c@ﬂﬁaeﬁhglﬁbr' thé ﬁlv%f‘s@ agonist 4-

l'i gand- bi ndi ng domain of Esrrg ( et al.
hydrgpsitamenifess Hopes, disphenedchcan b@rrygagﬂ%a%@u inerse; aptaggyist of Esrrg,

since 41? Q&ﬁé} re% gg‘t“’é‘%néﬁ t 4%&%&%éﬁﬁenglfe bﬁ‘%iﬁﬁlﬁghi%ﬂ%kﬁtactlvanon

state ireg) do@&bbpandemn mannﬂr(kfu, a(n,teagb,nFEBS C00Bs27T4g 6340-08%1)i t
reverses deactivation by 4-hydroxytanopxifen to the
(6300 Vhide Egrrnhagtbasa daunddebe ghly ﬂxrgpw@ in} pvagian cancer cell lines and

conEESESEAATE PREEQ sl BL pog ES 4000e i
(SunpP,, ket glhlJf ModpMegs 6005 N 8\ ANTH4GT). clams:therefelel curiendy uacldar whether
Esrtf FRAT Ry 4 1016 e BRmént S a7 6y b Preplol e e into
considleralybh .in M2 geneti? Os1oJiliSg, bu4517)t 4edn fodrd tosbé o€ rpattiuar relevance in
oSS0 OGO PESHTHEAR5 OERHb B oy D oAb oY Gty (B 95, 1439 -

14478, aken into consideration in a genetic profiling, but
not been found to be of particular relevance in
[6813 Aheajresent viehtibi &aBised anctke s@iprisiaptfindikyy thaetheabrphan nuclear

'recethgﬂfstgﬁiﬁorg[fn@%ﬁtww BB ik fedn K2 B %Myg. fogmediate

reproftgi'eﬂxfijthﬁ@ N3 mAte cAIHRBEL RYGARBE e fdi© Tbrétladtd)@o ElPS cells. Err
work in conjunction with Qct4, Sox2 and c-

reprogearm@@d gells shape SEpiAMPXAEFSHPn Jedrapigenctis] yignatngee KT £3 Fyonic stem
I I

cells. p}gfg') ?g%rﬁg@n{%giﬁcﬁﬂ sglpgxﬁglr %Sél?tpne fa%rcﬂog tl%ggégﬁ)g)lﬁg afé}c ors and chromatin

modidiprs) by eor expsisging tthese Sactbrsewithe ymm Sox? end céVliys in Mouse embryomc

€ onmpay L son Wt h-14 f C
ronoBBERAE) SRAPAL PSR S LER LBERAL, s e omation
of ES @el@hké %B%&d&@sgé gélg&&g :&§a\t\eﬁrbseﬁlatl4e rrﬁm&é @Iﬁﬂhd:EM/@mlly, see
use e oni c fibroblasts showed t hat onl
Tablg ), Tge tinginge afae by hepiReRat B ROl B g5 bt BT ikely

that Qh EmbSPldic | 4tk QQH SE&'E?‘ rthigetd@enaf®! B&ie8diAd1Vdd in self-renewal,
represéntative nenb er of the Err famly, see Table 1

) -
plurifptendyi and ﬁglgemnmeregylatxm of 1ze8% BXPTESHINt It furdhe spggests that Err

o0 5o BHOTER AR Gl S YRRl & BIBENANEn (25 o
speci$'1el denee MhedhvengrsT fiphing alsy uahchtesﬁhgen &t passiblgtel repriogram somatic

cells Fﬂl %n ﬁg)\elx i}gﬁéhﬂo 18Tz{] 1'@%{1% :uf;}‘ IH%U? ﬁf gﬁgtﬁgngg}lptlon factors, and it
linksURese@@blled leBhtéXs 1€ BathaRydell réprofafashg Cel | specific

genes. The inventors' finding al so i nd| cates that it
[032] piegirbdeat inventory’ digpdangs Siother provide an explanation for previous data in

knockdown studies on targets of Oct4 and Nanog. Ivanova, N., et al. (Nature (2006) 442,

533-538) identified Estrb as one of 10 gene product the depletion of which, by means of
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cells such as nouse fibroblasts in a manner
i ndependent of KIf transcription factors, and it |inks
WO b@9a3dset| ear receptors to somatic cell repr ORCHIGLO0§000407
[032] The present |nventors findings further provide
an expl anation for previous %ata i n knockdown studies
t \Y
RN P88 STy Y T s ESe s JURARY FurNormoFg BRI ps one of 19
gene girodi@tsytheedqplatidn cef whn;hdesmlfeﬂuo rmaphologichl, ciapgesedragacteristic of

aisteniHlRe palf 4rEl1os of alfalin® RRESnaBse ARUBS, BRe & sl dsH o

Natui’élh Ged@tliﬂse%z()@[i) B8, )i 431-4?33'\):3(}?(12@08/03121931 allsg lkllﬂsaloses that mouse
C ngescaracterlstlco I erentlatlng cells
embryQRig Sism ehlle day mbessriguphiorlasse siammesy 1 apd fpip gologiep eﬁglfferennated

cellsgd'a aft@lire@tment MU Sb@RORAI €S (2006) 38, 4, 431-440).
008/ 021483 al so di scl oses that nouse enbryonic

[(53.13‘13 PPhE €preSerld aﬂﬁeﬁﬁﬁn Pf&h'&q hRiH0aS CandS L§sNBE SRevedfifle, inhibiting,
formcolonies of differentiated cells 6 days after

arrestinganderrreversing differensiatiorufa cpld 39y qullempy beesed in the method of the

mvedtf&ée Al Oe1P rn?a | ¢S 1%@9%% ang sS4 Pr }’g@ﬂﬁl‘u{k\q cell. In some
I 'nhi bi t|n rest or reversing eren a?

embaogliiments éiel cel]Alsyi leybirid cmﬂyokastamarélllandtmEmm tvel. The ttﬂbmay be of

any Ig{q\élgm Itf rﬁ Thectgfderen{r%}/(g{)o an%glﬁ?lga)(a h@? glgg;t:anqe %g entirely

dlffeﬁém&tbdi t6 @hy etbntadisfeRAtiged br @fﬁifféreﬁ@dt@d 1€ e@BbdimehtiGuhere the cell
be of any orlg}n and of ~any differentiation

is u@ef&%regt?at%éh%émth%wff P inMeRtionc s BPielyi # gngthod of maintaining
I Ll

plungdl%ri(c?f g{&gﬂﬁ%&;&ﬁﬁbtﬂ{% Hag)ég&%% t%sffpvt)vh%greg tﬁ"vI & anhty of forming all

cell typeli 6f theeonghnismd- wherenappliozblef andiny seifvx@mwmg qheracterlstlcs of the

' I
sameit (I),{]:% agﬂeﬁéha%ﬁi{g‘fleg.ol?s&flv%kﬁ]%%leﬁllpgn Rin ? ffepﬁ%'ﬁg&ﬁ%ell,t ?,]uch as a stem
cell, egpabérhbtypnﬂ:f stém rcﬂil,nzgtrabliobmt btemy@ﬂgandfanqu@ergmbmm stem cell,

e 4duf TR el Tarfer FRATmplEs RE PR uRT e R Righ AFH PeLier Ber cel, an

oocyfeeh blaktonRH 440 Ahfifesr ol akeeklicel |, such as a st em cel |,
e.g. an enbryonlc stemcell, a trophoblast stem cel

[e344di Aangxam;ﬂaf a‘émtniyﬂ)m 16 aqiaﬂrmllgelhﬂferelmaged @l isdprdgesitemaell (Fig. 1,
C%d* Furt. Iﬁs of . an un fferenthé q %ell vt
center), A (RSS! ér ce‘Y 1ch Jpay, b prapotgnt ot myl an@s 4ncapacity to
diffeteffiftt 16 al speEISiS tER) of cellGddla mﬂuw@dmdye)f@afaemal \Miiaﬁ it cannot
is a partially differentiated cel

maingg)- |Fu(ti1f:rgexainp ecftapartially diffseratinied rclelé énqlud H‘th’ie ﬁagzlneéed to, a

precdfwrp&ileﬂ“é Qrstdfi| del1PRECMs afiRBoped 48RAL 'sgaé e Whhere it is committed to
ferentiate into a specific type of and a

fonmntgna paticalai kindyofohews dlldodr @qiulemllmeaghmsmqtctd siamn@tll and a somatic
e f. I,
stem g‘lgjflf EXdr leJ: ?f %J.HSB | ncllcugué) 11[1)51{15)636l btlﬂ gtle 1¥ hml{ed Cfo taof,ibrzgl)blast, a

are Aot )
myelpideeldly a;Brlym@hbcyta: €T lyanptoeptec£bond ¢ulll a base slarowapta pericyte, a

dend%tgg tc?l&,ag ;ﬁ%ﬁ%ﬁg}’lé}- arlhzg‘;%ggonséi Ezgp{egergﬁ al gella an epithelial cell, an
epidérinBESdE ah @aH6thel A Cel! £ BhdiRkdoytadAtuthuhR @l & nsh@NtAElal glial cell,
Exanpl es of sujtable somatic célls, include, but are

an asfeEytRs meardiac cell.zanf espphagealseell, a mupele spll (2213 smeptizmuscle cell or a
skele'ta\f WE&%B&E) %Jcﬂeﬁft’f@%g él? a Rel2R Cglhkma PBI%HS cR'd rrﬁﬁécyte a

iC ce erati nocyt g,
macraphqge,saemoabdyte andasmm)hyda:ir aeBl A soamatle pell mey beh celkbf any tissue,
such as for instance skin, kidney, spleen, adrenal, liver, lung, ovary, pancreas, uterus,

stomach, colon, small intestine, spleen, bladder, prostate, testicular, thymus, muscle,
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epi dermal cell, an endothelial cell, a chondrocyte, a

cumulus cell, a neural cell, a glial cell, an

W@2i090s0s62, a cardi ac cell, an esophageal cel |PCESG2008/000407
nmuscle cell (e.g. a snooth scle cell or a skeletal
.muscle cell), a pancreatic ta cell, a nelanocyte, a

connflBHORR B4 ffldse AINAHLE: nPl L BPRARR isdhe

nmonocy and a nBRonucl ear - cé somatic ce
[m] Fheedell Bhy 3BYbtdisU6r d&ied Bsm Ak Nd36 bARGRNS KIMR, cell may be
I dney, spleen, adrenal, liver, lun ovary, pancr eas,
directly gakgB from a fesprctivediogroraaniem fin fi 3 ypmple pHcheas €.g. a biopsy or a
r t
bloo<p La@%ﬁg l‘é 61%{ ﬁ%(?bgvet ]{,(geéudeeﬁvéo%ﬂ lé‘gxrg%t ?rgamsmvagg squequently been
cultuteds grown, tmasformed er evrpos@htoaai sctlecS&lmeattr@ﬁE]In Fome caibodiments the

B YNNG TE T B RR T M BT Tt

orgarPbHeRl Ko¥t bfgahRiNTHE HdsSaFRhiSmSGH vAsicle e cell Bi d¥BiS¥d Of obtained
a bl ood sanple. It may al sq have been derlved froma

may b aRY QFEFaHTS FhrAs as@tfgwa@ﬁtmyarbé@ﬁlabm% A& @, fisyy ghamphibian, a
reptllt‘:r gl’ll,%fdor rﬁggmﬁfal %ﬁ@lﬁéﬁg d fbd@n§§ﬂe%fé§ egh dveAtuBR speh@s e.g. of the
fbodi ment’s t he may be 1 ncluded In a
subclessghmsmhlbta ﬂnaly irfodydes m aliegs, b@dp,r salemanders oh elemso@ai a plant.
Exan} les Q V%am%rg 1nclu ?)htearg 3t hx%{t t é-ir Ht%upo%traﬁ{f%gﬁﬁl% pig, a

fom he ce erlve or obt al ne
squired,galidnsdters o ®b1eas phatypusy Dos g argoat)a lnsean ipimlan eiaaphtmtas chlcken a

fish, an a [ a reptile, a bird, a mammal,
InmmﬂWE@&&Pﬂﬁng G%£%FI§ fPecies, an i nvert ebr at e speC|es

[q%lﬁg agl?ere glgpg@et%g& gﬁ%r}g‘lés 1%g?sh w@wﬁgé ?cgf)e gsegl fléml progegltor cell, i.e.

a cellBiomBlrRe toh nﬁﬁlﬁﬂé&bﬁtaﬁ@ 61 dRy ptugenmra:enqhay bdfideddn tids nthod of
rat, a nouse, abbit, a gui nea a squirrel,

a

the inySpteT rExagtp}qﬂ cg" su;éabéq: H{Oﬁﬁl@ r cgllg g)g‘:ludg Pgare ngt lﬂgﬁgdsto geuronal

o B, ERESIAR gy LKA, AURES M LURARASE rosctor

cells |<d1godcrehdede pogeritarsasts,fretinal progepisor eals, oehé¢matppejetiprogenitor

cell giving rise to a mature somatic cell, any

progenitor cell may be used in this met hod of the
[OﬁYWEélpﬁsedFrﬁ ATRLRSI Of the %%és@ﬁl ﬁVthfBE%‘ t)&ﬂfall?‘:‘c%acble of expressmg

I nclude, but are not limted neur orial prfogenit
at leasbpiies Errepratsihist that it prdudasia mrcltuelaclé segugpch ep¢afling an Err protein,
Nt of ce tHf
senof ST Chcieh 5 AR ORL 9T 10 S8 ot andosencus or
hetemlegbms,) br sdmeeretbpdinesntscthprost e’michpnble: of Iexpre@sﬁig hll Ercptdteins. In

of the. resent i nv t|o t
some Gpalie By SR S RS SRS OT GHES BT POMES TR for kgD Esrd
and/ort &€ | BAQEme aHBéRMen®BCihd &0k REPreSiL® AN Erdprétéihs. In some
protein, generally in the formof a functional gene_of

emquneerEﬁ rONGr O BIORE (GIREEtNSy Tomh instrnse Fadegengs, efBEDFHERding an Er
[ t (0]
protegq?éggﬁctg{ﬁg?g |a&wns étzlﬁlﬁi 3 rééﬁh%%l‘a%? t@t?in?ﬁefnc 5 é?x?ﬁb(ﬂﬂtents one
or mexpreadegengus rmeicleic raoide s@quengasotmsiod®lg one pramoks hrh proteins are
Esrrd.and/ or, ESrr In so enbodi rent s the ce
ftmcté%p% éxgaﬁc V€. &PISOIEF gft jese %mﬁidlmieﬁts 9?8% grr%eéla IS n%evtegthéol%ses expressed
- frofw a%tﬁoto@&’@@m gene. fArhetepsibpase gardagedingsan @ﬂ@ﬁotem may be

ng an r tein are fun tlonaII active
introgige A REPS Mereebmbigia GPHLGEY. (F BHBCLRB GRCHB A & flsic acid

molecule, typically as a vector carrying an Err protein gene (cf. also below). It may in this

cells.

regard be advantageous to further use a vector that contains a promoter effective to initiate

transcription in the respective host cell (whether of endogenous or heterologous origin). In
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or nore endogenous nucl eic acid sequences encodi ng one
or nore Err proteins are functionally inactive. In
W@ 20m/184861 hese enbodi ments an Err protein i s PCT/SG2008/000407
nevert hel ess expressed - fr a heterol ogous Err gene.
A het erol ogous gene encoding an Err protein may be
. t
this 1Jie% a?lqéﬁgr%nc genl?ﬁle\}gﬁg&g?@é ré}]ﬁ% féé]gégzl J{s@@}f‘g g{lﬁigﬁé aci‘d%olecule e.g. a
respectipé cyabﬂoy, ﬁns lacmwng rthe absqlrultn cquantityr of pn direiprotgenen a cell. The

may in this.regard,be . .
imver R ARG TSOHE b oh D gl e BGehls © g Arsmpsgivg vector in
the nﬁ’n@fﬁ@hﬁ‘é oefui egdnt Wach @s h MhddicahRni, faaedil irgothe idifférBi@tiation status

spective host _cell ther of enous or

of a s lé]rm :Hsfobgﬁfgﬁtlﬁ)g derhf[ef?ppgtlafn@ﬁgg ndo asé padialy differentiated cell
or mélméﬁﬁﬁ ripbRficy SldPsER1fiendiifg Hﬁﬁa&éms‘ﬁl& B &h B trEreftiated cell.
acli d not ecul e €e.0g. a respectl ve vector, for

(0383 rIleliaswﬂg ‘fvh:Etoa?bSélhwﬁ a?wamgllet yr ﬁf)ulﬂél-sﬁir[deﬂr@fo?lalﬂ nutleic acid
a ce/l. The invention a ates to the use o
molegulg {Eatispp becransfrsieddnioncells agg replicatef eithip or v@kpsmdsenﬂx of a cell
genoﬁxréeA'@féﬁfﬁ‘aBHEl@-s&En(?erd RN acid Hiolecdfe &n'Bodive ﬁﬁ@ fHerebnyfneanzed
modul ating the differentiation status of a cel in
upongzgattnent| with festriciioheanzymes. dn aiisprtmerined ruclan a@fi vgftors, restriction
st _PALL .8
enzyJ‘n?gl zInd enl%n%ulé( (# éff glel C}%hg‘\% s% eh?]ar cut, 8)1 %{A%HS Spzymes are
readl'éynauaﬂdlbléfte Itlmsb iskafiled i el art. [A0B@]leid heid tneslaeule exdoding an Err protein

ates .to a single or. ubl e- st r.anded. circul ar
can Henpeeted 1@, vkt ling e velio? bt ESichon By os agd ligating the
two pi€dek Sog@iferr epl i cated within or independently of a cell
genome. A circul ar doubl e-stranded nucl eic acid
[ﬂﬁﬂ] dihel terne dprobetexlitas ans@tl hdreingtmpfersk ite @ anucleedacih ecquence needed for
eatment _with restr ction en An _assort ment ob 1
gene r?ﬁ%‘i'eé‘F% CAREFHI e 8?%‘?‘8 O FREPTS; Y c?ﬂ)/ g‘r%?meﬂfzg)?%? to}{garHipg, but are we
knowtlnoWeesdgs siifled hetheuel 0 diffleers SRS Fetiéxample, in prokaryotes, the

- restriction enzynes are readily available to those
promefer| FegiPT £opiaEnsy both Lhe promoterm pyhichpigecty dhe jagisting of RNA

trans@tﬁbt@’n‘) aP WRl18isMh € BN A SedueR&ds vflch, MRnarahS&ivel 1@% RNA, will signal
cut tlng the vector wt restrlctlon enzynes and

synthemg amitrigionh Suelhgepipat ewllt seymalEr includg ghoseh &'-nasr-¢ading  sequences
involvBd IRt ﬁﬁtlat%gledgjkﬁﬁ%sgﬁé&r{‘ and $afliftidn sBc ¥ i ’%éé}g\ng%r capping

seguence nee or "géne sequence expression.
sequereg) OAA Tuegyericeomdahglke.sm t 0 organi sm but are wel |
known to persons skilled in the art for different

(040 e amn "munleie reidp lag us¢dhgseig Refeysotoeasty nugkeipacdngtadecule in any
possﬁa&g%ocmilgﬁ%%tog# eﬁt Qn E?Frlgﬁ ?\Eballé Eﬂédddrrateﬁc;xﬁ%?on thereof.

Nucleleqlueils ceucgludihfor hnstam:e rDNAan@lectuldzse ENA mw]deils, amalldgues of the DNA
thesis init atl n Such r.egi on
or RAUP ansraiel i e eSS e G niiee sRfRisheut chemistry, locked
nucldi® \4eldv esblvduldy (INAI, abépmleoﬁudlélal’h%ﬁf lnwle@nbsamNA) and tecto-RNA
transl ation, such as the TATA bo uence
moleghlan @b dbnBe & Snd gt Ghegosor 43014 FB ACRAL e ENA molecule
is a ﬂl?dlgc a@ﬁl Hl%ﬁféuféei'he\kﬁcﬁql@ 5§cktb9n@%ya %Q&Jd%gﬁ)tﬂ%'rqmer than a sugar.

|l ecule in any pOSSI confi guratl on as sing
Accosdlnalryd BNA genetilly has raenhd@@ nentral bedkonazinicontrashég &ufexample DNA

[ ude f n u
or lﬁl&]& % vegﬁélgsﬁsallgg}aegs K FS%b%é (%Nﬁ\r})l’ldl% agg ineggta { ela;plem'\elﬁtary and
subsﬂﬁﬂﬁdl@&dn@iﬂer&&ﬁh@gﬂﬁﬁe@ acidstragdsnjist &3 €gaDNA 6iRNAS(té which PNA
is colniscigelfr(e:':‘&i a structural mimic). An LNA molecule has a modified RNA backbone with a

methylene bridge between C4' and O2', which locks the furanose ring in a N-type
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nucl eic acid nol ecul es (LNA), peptide nucleic acid

nol ecul es (PNA) and tecto-RNA nol ecules (e.g. Liu, B.
wW@00al136867. Am Chem Soc. (2004) 126, 4076- 400@h/SGA08/000407

PNA nol ecule is a nucleic a?$d nol ecul e in which the

backbone is a pseudopeptide 'Tather than a sugar.

conﬁé‘fr‘ﬁﬁéﬁ I‘Fﬂgllll lﬁlg Ct{g@fégg fv?lrﬁ(%ﬁ%‘!rﬁ?%\)ygt}&%hﬂéwgf& %thty and nuclease

resisthissee Untiké e PNA Philecile andpab Inmlexfulhlydsra dhiaggetd hackbohe dANA or RNA

may B8 PR eEitra g et 9571 PG FRReT (POP Rt Repy noceic

acid €41'5¢ €@l BERIMASERNAL Wiithetid RINQY, - geABmiNONID | BNA Esydfetie DNA, a
nodi fi ed RNA backbone with a nethylene brldge bet ween

copolgmer ghNgvand R cpligogpleotides et Adisensstiyq mgleigacid may furthermore
contahy E%IP REAR hﬂéié(g{de‘%ﬂalogﬁ&% o?gethﬂged ﬁaﬂ%?ﬁmvﬁag%} & ftlef

hi ghe upl ex ability an ease

(0425 NArBNfgclediiiel kRlcEuRNAré"Rh&WH | dadanl i used BCtHeemBMSd of the

a charged hackbone. DNA gor RNA may be of %gnon1c or
invengigpt Adickeolds yatpeue s fhﬁl}clﬁéldﬁcagqa@naﬁ a gediication ptfAgmgtance the
base %ﬁ%& w%}?dsghﬁemmam D& &n glh %ymﬁ%h&l of 2-OH

enom DNA, synthetic DNA copo ymer
resicuIvaf aﬂtNRl\wh LFj YoMl ar @ H dessdues iscknovirte sSppoive e in vzvo stablhty
of {8855 S0 TR IACHIRE D BB oD AR i spy sy

modxﬁe@cxns ofl A, dhel, an{i @] diffferent pudheot pyiﬁmaﬁﬁlhawesuohra@ uracil-5-yl,

kngwn d ed | n_the thod of the inventi.on.
yPoRanR 1St e aﬁglpe%@@-?-y 2s Wet 18 BPR-BRIRSATIQRRYREUine nucleotide
bases”@i'lhefrlrﬁl@kbﬁdle Ataldgles b&S¢ A0 GRIVERS RASE UntHIaH] bafk 1nclude 3-nitro-
o@u@gfhate noi eties. As an illustrative exanple,
pyrr

PoiftqiedplofUmversH hasesi araebledp femmakasg par wmh any other base.

r i 0
s Qs S04 B2 USRI PR B X ol o
for instanee ﬁbOenythoxwltIQd,ee gatowachievanaigerpirbpsriies such as increased duplex

Stabﬂntrodlflcatlons of A, C G and T/U, different purine or

byr|n1d|ne bases, such as uracil-5-yl,
(038P & g @m%oaﬂnenéng. lglétgmi n&aq%n a@co?d }‘1& toaﬁle"‘ﬁlvke%tﬂﬁx includes
. nqn- purine or non-pyrimdine nuc eotl bases

increaping é@tamltamélaogﬁreswr@emy er asungtionek ﬁragmtnigb@reof in the cell. The
respegrl]\lﬁev :fﬁxl'oég 1? 2£§yulﬁ(|§]rver gng e3 g Isl%,grgg?éé{rg 5 ]:flﬁrré fIn some %mbodlments
incregsing thel dctiviaypf tielr¢ pbaesia.in Bweelhmdlufdbﬁﬁiodﬂlﬁﬁngfshem acflreasing

or recg{%t}g, gel %?ﬁ?ac}l\d Wé?oé&lgereEgrxp?@) S;J;g:?kwrrgc? ];alégeetl:séc?unence Esrra and
Esrrbdfave B¥én f5ihd lt@a&fv@fé&fdnls&i;ptw% e els@&gea%@féngwbﬁém and via the
stability, g042] I n sone enbodi nents method or use

palindropde ¢hyrgid Hormpenci respeTise glemerd| @déscqnmtn@e@y rigtivdorm, ie. the
abserﬁEBTX'I#Xn(PQX@nWErJt aF M#&c@lzzr BhdBerindl lgrm%Z) Esrrgl
thereo the e resp ective Otel

has béar shomsttamcevattereﬁpmnsb eleﬁmntsdsuoh afgsft4 gﬁF l}hE,smldeT REpal (Sanyal S.,

et aly Mg elTRR tndpfiin et CRSHLIRT g 2R 28 oV aaCk R pibulator

elemérﬁdluﬂ"lquombh:e of DIASX-aqlldsape-8énsithie sex keviefsal, @tifen¥ Hypoplasia critical
nucl ej c acid target sequence. Esrra and Esrrb have

regiope®h CRSHIECMS X ciens Ab-dNROEHS c Fiap.i oY vich ak-miiuclee sigisrResearch
(2005)%%99{13@7591@/6@Wm% a}{'nﬁcl%gkereQ%Jtéxn SueRb Cintrid R tivity of DAX-1

hor nbne response el'emrent 1 n a nStItUtIVG|y active
was detgotgd in hyeast pancer tissues and overexpression of Esrrg was observed in three out
of nine cases (ibid.). Esrrg2 was found to bind to e.g. the DR-0 element of the human

BPDGF promoter and an extended half-site of the lactoferrin promoter (Hentschke, M, et al.,
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absence of a ligand (Xie, W, et al., Mlecular
Endocri nol ogy (1999) 13, 2151-2162). Esrrgl has been
WGE bwwn3dse7 acti vat e response el enents such as SPCHSG2008/000407
SF-1 RE, and TREpal (Sanyal,lg et al., Mdlecular
Endocri nol ogy (2004) 18, 2 12-325) as well as an ERR
Eur. Y SBLRLP00) 9881, Lbgd-AgdpY omot er of DAX: |
(dosage- senS|t|ve dex reversal, adrenal hypopl asia

[643] Th 6éthe Eﬁ@bﬂi’ﬁmex@sﬂm@fbﬁﬁﬂ@ ﬁﬁf’@tu)‘ixy gethe Eby pro&é\RﬁBtb)e cell includes
(Park, Y.- et Nucl ei ¢ Aci ds Research 2005&
formipg a eypple’vh@“@% §)e Erg Rrefeipiaad a i rotewgapancing the formation

of suHYﬁ | 6RAp1xTTYPRAIBRHe! gsbtteiﬁ Wih WAL thdVREr (leleqf fotfhsiatomplex is also

breast cancér tissu and overexpression of Esrrg was
a nucltzs @rateid. {mthihregerdoetherofucktan eeceptorss GRIBI .dand — msa sgaller extent —

s e 8 ol B PRI e g s o).

PPARpcoaetiestor (P@C bajiiae furtlideinbsedieer shdwn & fumlctiorEas an dctivating factor

of ESSh0R ERES(6oa & BN ¥ o ool porry! o edinel Chemoire 3909 4,

3107L9 0b NghdCrRkdren de§ lcHELE thefed) Ml dti SHOMIH GG- 18 4NMERB CL Ipe(Hemtschke et
rotein and a further proteln or. enhancing the

Prseprah forthe dipstradymskamplesrppisstiphly acHEatprsopkifmre are P160

t I
coactWatt#e\gArﬁ'cg :Lgtt%?lrﬁgji 10% I{egrhg%lgxgr %Eg?ﬁch 16021?1 @c@;ﬂmamteractlon
proteneb,esp:ﬁrmdsgece@t?irlébactaznd)r 1, amplsﬁedrmlbt&ast cancerrly and BRE25Q( actlvatmg

s T 155F 40 o e H EAFFL L BHAEIEL noe n s g

that EGAC hétivatyas (fofthdrdjord deerf slfokwﬁiletbl”ﬂlépend) eefths fﬁspdmsb Glements that it
function as an actiyvating_ factor of Esrrb and

bindy bl Qe 91U AICLIVRTS SLESTE? are) Sufeamor Melgied ifzgerum and
retlctﬁa@}% Blsat¥ (HéMSchke B al 3107 Gé and references cited
heérei’n). 'In addition to P a and PGC-I b
[((4'46} h Seik @mbodmhents H0Rsing tlﬁ:rajwltf of thedirr pidteis tin &ei oell includes
exanpl es of suitable gctlvators of Esrr

are.P160
formingag (GOPIIh detwsennthg Eir  prater ppd 3, FOTPRR lta%&? examples of a
comﬂo%ﬁ& Qbti Vet s WHOER pr bt i clugs; @Rt afe AdT tlﬁl'il?éat o0R peptdeSialpeptoid, an
1, steroidreceptor coacti vator 1, anpl i fied in breast
inorgapigdeglecule awbla Repmwigculs wielht prganisingequle oi nt egr at or 2

et, a 200
(T itsshosive do P apalPe b Coreiyi sl i Eble o an agonit ligand
for B8 hRsyOle ReRAcs A YdydRIgbehzlt bl hBAPARYEEzide, a flavone
el enments that it binds (ibid.). One or npre activators
phytesstreqny gp adr soflayansePhweestrpad (Hited anh reeietinoh iy corresponding 4-
hydr %&%&ﬂ@&(}{& Errey)l éﬁgﬁgxdg'? §§W§6%eﬁ$ere%ﬁgg%'e 559152%)11': derivative.

n so odi men I ncreasing t ictivity o
An illbsgrative expmptlepfia Mrhﬁdhtv(ybamom md mdébydrezidt Loy hydronybeexmc acid
bet n th Err..prot u
2-[[4= @h:f@ﬁggmg hen %lr%ls&l ﬁanegl& ) E\I/Zé m1c P&p&rc&aﬁb 95167-41 -2), also
knowrgd D¥e31 bt:IGSK 808D (Y, i} B&ﬁbrga)uc & Me@zbirdé Champeptieidrs (2005)

15, 13T isAA TS BTt b eoalsy o ALepMeAi gl ¢ bty AL, 3107-3109;

US ;w,ng Ef)plwaaaﬂlz@)oapbmbg) Winlrilel ALAGadE SRS ts bingaRRybenzoic
srrb ﬁ or instance be a 4-hydroxybenzoic acid

acid H|4y(ll -rhgthylathyehenyl imethidene] lphimzéfb#lcrf‘cﬁgblﬁ 184 5% 65-6), also known as
I skl 1 hea

st 24, DAY 0 T Dol PRl of syt v

and tiygflavah¢ yplayt&estrogéresr enicludlm gbuti .aee m@otbdinmtede to, Gemsteln (5,7,4°-

tnhygr%rxlylsohavone) Daidzein (7,4’-dihydroxyisoflavone), Biochanin A (5,7-dihydroxy-4’-

methoxyisoflavone), which have, as well as to a smaller extent, 6,3’,4’-trihydroxyflavone
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An illustrative exanple of a 4-hydroxybenzoic acid
aryl hydrazide is 4-hydroxybenzoic acid
wW@2¢0pA43qgdi et hyl am no) phenyl ] met hyl | ene] hydr azi B&T/SG2008/000407
(Chem cal Abstracts No 9516 z41-2), also known as DvI
3 1 or GSK 9089 (Yu, D., organi ¢ & Medi ci nal _
o GHTHD o ShE 290 B Lot c
( av@\/h?’. , et egi-r. b\]ournal ofal I\/E chufy gie%dst%réﬁ(%%%ular Cancer
Rﬂewgh(alﬁWIBQ&@99DB patent application 2006/ 0189825). A
further illustrative exanple is _4-hydroxybenzoic acid
[9464 For Esga pod Efrﬁg/ﬁ() fanan ypljnnevrr%ﬂf@ﬁ%gwdﬁ%mﬂ?é thatAc) aqctivators
AL 3 4aBRB)  as 200 &% ORE) 6l _
as s |kemn§e been f %ﬂﬁﬁto ac??%a %%%? W@ nl§§e§$onmt such
commundamth. aﬁloamﬂenlahdonysaﬁfebaam iex lpktyn@elgtomgfenboth Esrra and Esrrg
- mab' {‘Agr oxyl so 1\{%]2)%12 fl t'hgg%sg)f%tlwe Err prot%m AN s.n il?lfstratlve example,

bxspl'(eﬁol4A aii Wyldl h@nya&ﬂiﬁlb'mhexﬁtﬂ)acu%te MEyangi by feplacing 4- hydroxytamox1fen

Whicé\éjepctgglt%gésg% Fﬁpﬁsyéstr}[;e : g?e)é()élll S% ngl?)?zg) B\{\Q)Ihgnol h/? Vh%s further been

denofed 3n ifiverde 4 hRXYf Es’%i" ( fsl c@m&’lﬂ@ bf 1n@*e§§n%g§ g ‘éﬁpﬁfyt (86pra, Liu
to activate Esrrb Sue , al | ecul

et al. 20 supmek @alrtbmozgosyambe garcgaglt)lat ipoAsy oﬁmcemsqryaal data (e.g.
Kall@d§ ES079 B8R f enl! P20RTBES, S ﬁ?ﬁ’l%?ﬁ@? abtflGR &in%je identified in
that "act as ac ors’as ’sut I'nparticular
the ﬁagmn Smhsconmmadsemay theplbaasedinta methad according ¢o mgqnmssnt invention.
such compounds with an overall inhibitory effect are
(047 In seme sEbodimsnts inefeasieg themstyisy ahte Bt p@tem tratheisell includes
t

A3 28 VB 0l UAAREIO S oL Mo e
protein a}ddhﬂydnph@msil magche aaaieé'maé alvog/ebyks nlh;stranvenfg(amples in the presence

of P?'bg%g &gﬁ%‘mg 0Lt }I(F@ la)m@}fghcogﬁ%ﬁt(; %Bﬁ%dﬁﬂ)éykggzo'&c h%%d benzylidene
hydfafzwfi (Y 13%9en- lﬂﬂﬂﬁwéhzaﬁ ad’W Qsmﬂaﬁtbag@ﬁidsﬁe)nwr@ﬂe 4DI62), 4-

IS ca I ncre i vity (supra,
hydrc@&ybsmzm %ogﬁf “mefipyl-bynz dreavdres de ?1?%1@&)‘/16@ %x@@@@tb@azow acid
(5- etﬁmﬁmpmenvz @%&Byleﬁé)ﬁpdraﬁay gmlm A aa/g ?(P%elgs 2&9@'% %etm)!e Esrrb (US
2006@&8?&?&0@@@@%@ thmrmqnt iré/entilcm alpe relates foethe gsof a compound as
des FRARBYILS TR SR 80,2 Bt BT, BAp S BILRAch iy of an i
protem’wraecaﬂl iﬁge riventamt alsa gqnemilytrhkatdirtm t};n:rusb ef a compdnmel foelrcreasing

the agefitaafon 8 oA AR T ol Proifa ¢ § cbllcp Ry affo relates

to th&nske bh@dhcmmﬂﬁlﬁmﬁﬁﬁ the nagufiefurd 6fla@AedR, sudh as a medicament, for
|IIu |ve exa in the presence of PPARg
ln“eﬁﬁﬁé Fn? ngﬁmﬁﬁé‘ﬁgnpounds 4- hydroxyben20|c

[(ﬁ@:l gnbenz I d ne Irel%étéﬁg)s %‘@Z‘%S@ d:gﬁ' I&efg rxbinhzofirr protein is

alterdﬂw@mytbmaﬁ Iot:a pssndar(smlﬁﬁdl hxydmﬁ@mzm |sudﬁd’$®hb${iﬁbﬁ}utﬁﬁ (Tremblay,
(DYl 6 and. 4- hydr oxybenzqi ¢_aci
A. M( st &k h@‘f)l"l thaepriad- Qgﬁéh&?h;’u éﬁ%?%@d 1aFPRE eupbpdingents the activity

and/d? Ql‘{@ar%@rﬁ Jf%@ﬁntﬁo@ﬁ; AL SelER mBddied %9%%%{%%883 Sattachment of

his regard t present I nvention al So relates

the Smél whyguigin- ralatﬁdnlpgdwﬁér ASUNHR) pratei (8hdy.eEsrea gnd &se_golﬁave been
showhht% @Exﬁogﬁ%dm%x ﬁ{lcﬂpéb?Sthle{r?{rad]sgx%t?oanséi anx;xﬂ/e P%‘iibgﬁlt todulated

oteln In a nven
(ibid Q}e’l’iarsah |syme elrdiodandnts diihe useth@f ofithe @mmtimd ifopgasing the activity of
the Egy gy <5l ninges b an Sireion e Poirageggonal modification

to och&! &icR 3s an alteration of phosphorylation and/or sumoylation. In typical embodiments
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to the use of such a conmpound in the nmanufacture of an
agent, such as a nedicanent, for increasing the

wa@ledobasaspt i ati on status of a cell. [048] In sOPEL/SG2008/000407
enbodi nents the activity ang/or the cel lul ar amount of
the Err protein is altered 9 an alteration of a

. M , | ati
sum PRl S O Tt i B i BpRHERA% BRFOREEY 55 "
[649] 3£ QorR%mbddimeRERhE BAP I AT ik prebdifs Acd bivd by nRPEIERT proteins of
the amount of the Err protein in the cell is nodul ated

intergsf, @Oy |n9t icSPLesaRg 4BV Fsh praiging e sughgembodiments the method of the
R, RO SO AN b, g more i
protefiise Iredwynd ¢raboditents sioe mpthbd nfitheantantidn ynohetga introeluying into the cell
dul at e i.bid.). Thus in sone enbodi penis of th .
a nudlBE RBR BRIePHE WA YRt dlesan Brigie i TolseyR (g inp: eapading an
Err pgebfeiPcaiadlNof Rl16WRgCO&Ipreskiofil o8 saink Gy the c@ll. The method in such
alteration of a posttransl| ational nodification to

embaseRERts f%keﬁ REUAE eémeﬁlag the het&OIW ﬁﬁb‘?rﬂ%‘?-i on and/ or
@#3‘3& |§1 %%)tlw nq’?g(l)rg B{QI‘E,Q%%{H‘H?%%S#\%E ; g‘?gl{fgg%ﬁlggtn‘lgggun%%l tXe expression

of th@FRp&itive gehd Ahid Eunsfortsaibobl dBRved bhdekahiningthe@umber of RNA
xpressing the one or nore Err tErotel ns of interest,
r

e .
molegyles 1tr.aps§ g4 f@l‘b@e&?@? ﬁ]@atdﬁyn@r. ?,,cglet.éqlrpthhe g&scpﬁctlve promoter. A
methBRBAGRIN Ssdd'fh etdhef @b sﬁ&%%ﬁe?&’ €55y BPRIBY td RONUIGsing reverse
activat Id% one or nore endogenous genes encodi ng one o
transoniptassy andithe conpling eisthe |IcPNed mwleontes dp mefiuoseschrt giet hbel analysis is
of . . ’ . 5 . : he _
typicBfy et R Rl of PNA Elcrbib Mlep s PigRetiieRibds atd kit e
commerciatliyavaitatde ol éctdnee GeupClhip® epessiongraps Bom Affytretrix. Other
ca le of . all owm ng expression of the.s i.n the -
mearSaph e THEnifg BN PIPTSHE GBI iR bt o0 At Al imited to
oligoRuEIESEE dHehys NdRhetitali AORE-tisld PdBERENChIiA Rehctfdon (RT-PCR).
met hod according to the invention may further include
[08 dnisomg embedimeptsasmap he advahtageoue spdesired & cpibmte Fdne sxpression
can for .instance be achieved det er mi, ni t.he nunber. .
data §F Tfgié isRE clibSein Pt aptsatent gih megainof e Rratif dapitionally
incluli®heCRipatiborPbf dBIInE® SRRARSE With tise WPbAE or ModEtdiafbl measurements.
comon]ly used in the art is the subsequent copy of RNA
Suchiapoptplaneaspregnent gy diclydegny eondyiondhatyares ﬁ@né&faﬁmﬁ@easuremem

itselfOft hA\EineFANA cORAIBEM SSthé Retholil &SR ?ﬂ?or@k?mg%expression of the

anal ysis is typically perforned in formof a
respaefive game agcurhlufdunthes mesopof vjopatrelemeaspeementds Kietuseanfa mutated
C ially | for i . ' . .
rom ST RERLE Lk BBk b BREGUEDF 5L Bl or encing
non-fimteenal Brmgowp@me expression of an Err protein include,.
but are not limted to, oligonucleotide arrays, and .
[0 nThe Brr preteRe dhe amaant g [agtinatyafevidelnisninrieazed; mgy be any variant,

isofogggél??%}c. o[f %ellles 1ivE g %gilﬁigs?gﬁvé. & es¥F Esirb are the proteins

antageous or esire € gene expression
of thelatwP ept adoessi@t Not A&H44BIB §monse), SoH 127 Gebivieet AATHS 18 (human),

o5 5 7S, 5P o PAEENs, 28 9Bk, BEmERshL5p oot toosos
(Mad¥R4 emGRRhY, OKPNBAS1085% Nlpfatypas; NXR CMIAD1 623 NRESE), ERBNY01235147
i ncl ude anéécondl tion that varies fromthe nain

(chiciails i ABHE3 3988 drabralish). HaF o ROP eruthes ape).oRE. K 928086 (pig), as
well ! RERRUDIG0 WA GHok S5 RRRGE B2 GERERRE B Aoul 8ol (/. Clin

Endocrinol. & Metab. (2006) 91, 2, 569-579). Illustrative examples of Esrrg are the human
protein of UniProtKB/Swiss-Prot accession No. P62508, the orangutan protein of
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respecti ve gene occurs. A further nmeans of a control
measurenent is the use of a nutated formof a

WO e®pasissve gene, for exanple a gene not encodP@mSGIN08/000407
Err protein, or encoding a ggn functional Err protein.
[052] The Err protein, the anount or activity of which

UniPr@tKIEISW RSP ad@é/sl&leN%nY)ot AN nhre fnﬁgge‘){)melﬁlolf QJmPI'cﬁKB/Swms-

of the respective Err | ustrative exanple
Prot afcessorr NoaPe2509e therrat lenomn of UniRroiEPeps-Pactcarsesisom NiosP62510,

the ){éﬁ srsﬁégteéb%tgq@)l)(%m hl')r%]%l@, %%%sécg)g%% l%ﬁiﬁ Ezﬁ'g(lz;bfﬁish protein of

UniPi@RBITrEMBIpadession NoXQ)0QEIF414HA608 hoi¥e actdinewif Wen®pt accession

Nos B9 8 ecty i R | AlodRS X S 485 908 Xs 00 RODLL)
TR0 RAARETD AP i e AR  BRuGR' lunRorkB fyiss-prot

accethﬂLN&tPH|474( the dolgi p’toteiﬂﬂdDUhiBﬂ@ﬂKB/ & vibd-Piot atﬁc%ﬁ@&i N81Q6QMY5
569-

579). L1l ust i ve |l es of Esrrg_are
the TR PTOSPO ich U OHK BN Rl S pecespro NoallES8 i f protein with
UniPRAR BBBwisé-PEot NA T8, Ot G@loPuLhrotthdb PUKIPL SIRE BrENIBL. accession

accessi on No. the nouse protein o

No. fw.wQamdshswls@%sfmrgtena@fclé@@r@mﬂrEMBmgessmn dlorQd2537.

|P ot KB/ Swi ss- Prot accession No. P62
l‘fﬁféritﬁa@ %95’% i GISES SOOI Br bR PR R e 86D ofriRgr include

asseséifil 1@ ambhift 6xeﬂ1reaefc't1$ﬁy RE @h8ioR Mbre Ut BraiKE/ orTJfﬁ'}@leorrespondlng
accessi on %54 and the horse proteins of GenPept

funct&@éb%égr@wt(\%&) of PrdgBG) in the gl Higoament xpttgortgyy gpany Emr
proteﬂ{]gfl erégpﬂnﬁﬁ%@%sélzsseh%s] Illustrative exanpl es of

Esrra are t human protei n of Uni Prot KB/ Swi ss- Pr ot
[055¢ %8 lafiduhOof 48l Ext prcftein il @ cgl@ﬁlaﬁ?rf@ttédaﬁl of be Rk &E&Y BPheans of an

Sw ss- Prot _accessi on_ No. QW5, the nouse grotel n
antibogly sclyss pr dnrEnsgolulipvhicihmay dsicenjugged tyoplbe, In ease of the cell

beind @h RbQtRI RelM & aUnii &b Qe mM 2 irtfRE- 1&%{%1%6]“’? may be

enopus protein of Uni Prot KB/ Tr EMBL accessi on
mtromgd/moa celhdor aisteaté §ilopring eemmqabthstd%mﬂtKB/cerrmEnﬂuane. The

cetecGR RS0 BECATHER i otp o ) e B O RGNS e epion my

be cansak sst dhgvztrh,efcﬁmxumpleoain & hvell axtriasti dryce(ﬂflyme Suchte€hnique may
ondi n functi onal

ot ei ns, f.the corres
inclugs sﬁﬁ%‘mﬁ'@gﬁm@ flghf OBtV L§res e EOTERROn Sppgtroscopy of a

modifie® Win &a 6dﬂﬂ)1§éﬂdn\6ftth(es@tecﬂﬂﬁiug§r protein of interest
may be assessed. [055] The anount of an Err protein in

[@56¢ dlhk teray “dntibody agapleeally eefesstesmechninynoglvdukin,of fragment thereof or

tlbod h as ogl obul i n, ich y.be
2 prBiarigub cRien gl Y casenaeinbhahe) RBbics. Jramples of
(recom%ﬂiaﬁf)ﬂﬂmﬁﬁiogldbhhﬂ fRAERCcAR8E PAIS Fag@Bnts, v ﬁﬁﬁhédié %'Ingle chain Fv
| obul I'n may be introduced Into ‘the cel

Fragridhin G, SO Gy rLMbAdeR S5 Fl SEASUBP7) 09, 437-441),
decaHB‘afggr & tte, Eheetdaqt %&flngfl of &% ngﬁ‘g}ggl %?{{o'd?? .3'1@, 88-94) and
e detection’ nay

VI VO or eXx Vivo. I'n sone e nts t
otherbb)rrcaan amtélsbdmst(Holt Lilt,rep al.f Brendx Bigeecanain (20035121, éxt 484c490). An

exam@[ elt i r o SatC%guS Eiﬂ&f?g }Tfog%ub: d%f‘%?“n?g!@gﬁié%l@‘een fypctions is a
muteitidiaséd o & polyppstider cFIkORYocalin Family (WO 2003/029462; WO 2005/019254;
WO 2005/019255; WO 2005/019256; Beste et al., Proc. Natl. Acad. Sci. USA (1999) 96,
1898-1903). Lipocalins, such as the bilin binding protein, the human neutrophil gelatinase-
associated lipocalin, human Apolipoprotein D, human tear lipocalin, or glycodelin, posses

natural ligand-binding sites that can be modified so that they bind to selected small protein
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nodi fied formor a conbination of these techniques.
[056] The term "anti body" generally refers to an

W0 pavandgbdbul in, a fragnent thereof or a prot ePCEEGWIS000407
bi ndi ng nol ecul e with i nmunpgl obul i n-1ike functions.
Exanpl es of (reconbinant) i nogl obulin fragnents are

regioggg’gé\gt'?%%geg F&t}fetlf ?ngggo %%%Fl?t) Q)I?af'ughg V%Ifofe%’fuzs(mssbmdmg

mole€iH&Ssd-edlted (gloBoties4(38 WKB?%AZBB)79) gectains diassl ¢iStlenankytin, scaffold

ot B g1 Pk LSNP 452 LB P07 b s

(woazlom/olm)dﬁle@rabﬁ@ lAesdribed 89 Skerr2 1. ML Ré&%nﬂ@@X)OO)A\IB 167-187),
exanpl e of a proteinaceous binding nolecule wth

AdN?%ﬁn‘SEP%HP%rﬁVPmRTé g rREPIBHs AGMETSHERNEIA S9L8Ed JYrdgmains that

occuP é’tﬂﬁgst b R 1& REmhaink qf &kvdiall @M 4u¥fa(:é“%c%€@ %ﬁgan J, et al,
WO 2005/ 01925 WD 2005/ 019255; WD 2005/ 0 5 Best &

Natuxet Bigtechndlpgye (Z(Né) R3, 1554 56$); LAd@mr(sJ_ ggg\)edgﬁom a domain of human
ﬁbrox%ecgs,e%ogn al%x thre Ocalthaﬂs an Hele g?nee{elaefop njﬁﬁng%lggﬁlpglcilke binding to

neutr op h| at1 naseassocCl a
targetsi (001¢,aDISN & Imami? N\nrg,l ic’mpﬁto@ﬁwfontin Bmmakndl@@x (2006) 17, 653-658).
a r glycodelin, pos nat ur
TetrappRaees ARG L Foeot A B NoBaErs Brpte Heise gppipin loop

regloﬂé ith EQypEleth 86maiiBhit dah B @hé’ih@é}é&ﬂﬁ deSiRadnbiAding (ibid.). Peptoids,
aptens.” O her nonllmtlgg exanpl es of further

whlclp EOt a4t B pEEs ligandy, Aty aligo @Il%) grciges qhéudléﬁeuﬁem Reptides in that
the sx(ié %ﬁ?l}(\ﬂ 9&4&%&@3 ?(9 thE Q[g%eehl%g%@éﬁ'%r Ju el n CI ence (né Xtmds are

typlcalB] res;stam:&spitoftda&ys and dther orodsfymgl emms: ahd chm ha¥ata much higher

cell H%gg%a/é) tty%h%x&gﬁ)gb e gs%te %L&??(lvgc%? <. )&g ({3 Kﬂgk&:ﬁ(r (J]AmM&lhem Soc.

(2001)elz9an193118Lm9 awhees desirdd, pepiodiffting Aydnternsy cb@ntlﬁldnttﬁo further

cal |l ed I ns that, occur as strings of
lncreassmqqefAﬁP G‘é"r%ﬁsp‘??é‘IVP “%?%’3 Ploaeich Ceffaln dagm ?u \Pifrsﬁ&r? of target
mattet, €t al. Nature Bi ot echnol ogy (2005) 23, 1556-1561).
Adnect i ns derived froma domai n of human fi bronectin,

[05Th tﬁsﬂsm@rtmadtﬁ'ﬁxpf’of tah &rr proteil eagrigélodées attafieement of the binding

of theltﬁlimgflegr? (lNg%’Llallc gaidlrt&%ep ﬁg%ﬁ\r? ﬁ%%ﬁh %g i 8sld'|5§,y %mﬂce rely on

spect;gscoﬁé3 Iﬁl%%()oheﬁﬁ’éaﬂ andetdmiric d‘ffubi/(ﬁﬂetﬁborfh&'aﬁ)glcal enzymatic or
respecti've human honotrineric protein, |ikew se

thermogynamie meay hodlyinrizo japd an @ltt%/ﬁ’él peample feroRapastropeepic detection

methécgfpkt%ll?oégs{agﬁvﬁ% Er%%g&ﬁ@ %ﬁ‘gg&g? t el % @ﬂlugt'egié :ﬁ.,)a% eSchwﬂle, P., Annu.

Rev. diorghys. NBwlnto]I yirgtty Q003 lﬁhﬁlt69h||Af1motdChgmcqabptqﬂdEhiS| for instance
t hat . S conn

photqeipice! ERRHOTHES R o ARG e ey Bgypf KPP hemati

label$ esbedtaRly ire RampR3S6s phdtometrize flubisidiyd, rrgdlerngmesluaaﬂzymauc

h h h I 1 abi |
deteccxggén%l\{(gdsa e 1llpls§@y1evre %a]ce pkggré r(l)pfxlo}re% Jg st]o,?_\g\x :ﬁ%?ssmay be
empl é 1r1]-z?1%zvcﬂ-§19§suil§9§1)t Ss%@%eLﬁ‘lﬁ@' &9, et@1., Current Protocols
ent nmay be used that furt her increases the

in Celf thnY (aﬂ Dhas. ﬂels%febtl&véon’roh()elqp2f(lﬂr7lh‘}%m@rcb&ﬂblé%)alm further
111ustra?1tve e.x?.llnSISé Ofe’&lg f ‘ﬂﬁ{)r%géenggw 9zvb 1£ g&gloyﬁﬁéwengwtiﬂﬁ)rewem

surene
protedd irf the lhtmthcngir d'fuotdfseexme(ltompiemmtmﬂm aiethaic |Adg¢1wregeiverv1ew on
the us~f(:e o ﬁlqgr%géen%%? fi)e Ee?n"gl%? b)r;r%é/ie fe? al. f?}%rgual}{cev E?zop%ys I22008) 37,

417-44). An example for a thermodynamic detection method is isothermal titration

calorimetry. Yet another example of a suitable method of measuring the binding of an Err
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spectroscopi c, photochem cal, photonetric,

fluoronetric, radiological, enzymatic or thernodynam c
wore@nd3dseth in vivo and in vitro. An exanpl e fBCT/8G2008/000407

spectroscopi c detection nethod is quorescence

correl ati on spectroscopy (see e.g. Haustein,

prote Yk i oM 1 Vonr ORI BBl teéwésuch as localized

surfadend dsumwereptrainoe (egi Kralo, Tr, esd-, lAnakiing Chirinea ds e (@DOS) 614, 2, 182-

55 S S50 S BT Mg BIERL on s e

phorekis We HPTRE. MTh @etailaébtzﬂhﬂ& foatheand oeh Za}ﬁ@ﬁédn@pr@eta%iﬂp@ﬁnd as a probe
net hods. an |IIustrat|ve exanp as fl uorgphore

or anamgamqalmpuﬁmét an agarh ew%meath& Al vigd iy which leads to a
ek t Slabef hin@!
detec{a'Bg 'S talgr@gltso ﬁff@@lif 4 §1%F10% tgrngl-d p&(ﬁfgooaé:% 1abefhnda-separation by
electrgphotesis i38n tlet@ppliwetic mobiliychif04spdy. 143030. cb2501s36) . A
further illustrative exanple of the use of

[05BL, bt sype pRBodiments b Medhodrsrerglingdothie Inyentiggyincludes assessing the

dlfferfﬂlltmﬁ oA SERIN off QlIEirRe Hﬁfe‘r&ﬁlaﬁbﬁf&hﬁg Bt Abelf LHOME SERMNE be assessed
conpl ement ati on net ho A general overview on the use

underof miidragnops besed qr b @beMspdo@epiaxqu\kwﬁhbyem An expegienced artisan is

able t%)oarsseasls ngl\%/tﬁé:gﬁnrémf% thde (ﬁ E%)ltlgizdn s?%% dg? lsﬂolnég %1’% phenotype.

The delitsr plienotype ds @st reflégted Yeta cehitt ﬂnecrom)o&nmlae coﬁteﬁt Changes in this

sui table neth of uri.ng the bindin an
contep} s GREFAIE b GHPER Y Bl e B AR n TSPy EpseoPy or FT-IR
spectfblsétﬁﬁ%e Elﬁﬁ&ﬁﬁﬁ@&ahﬁﬁ%f%ﬂﬁa@é ed&hﬁqués%a hssé@%gsme fdmennatlon
pl asnmon resonance (e Endo, T., et al.

statuscy thiscragadt én(lmes)(Beoxrlumlza et Bpphysiay AC’sdﬁ%O&if”lSﬁe%%l%) have
il i i

for e)ls'gﬁ{ézhé) ge}ee eg{:@gﬁéﬂ gerdzigﬁ %Rop&ﬁgs&ﬁ)@a(é&gﬁc@%sﬁ , exa%p%%ssmg total

proteifnmxptrd:sexonsandodet@ctioabﬁl nustmp a¢id enfiared rppndm tbr aporitgsmghembryonic

s 803 rSRUEES: S04 B O ATRESIEYBEp st s e

assessddgnal . An exanpl e of a nmethod using a radioactive
| abel and a separation by el ectrophoresis is an
[0é9]36t ﬁmphmmpie ebbit¢ahnigus lof assessingathe diffgentiation stas of a cell is
n ti.an
assesff Rl 0GR DU a6 Y APRaliidl Gt DT e Such  marker i
typlczﬂkyi h ceIl'lliiar prdtéiar @ot qualifpas atdiffaentidtioa medkler aep’tofem may be only

assesse under a. scope based .on .
preselt iy R HAD e FURRAD GT§ & FECN RGP REgcFell Alternatively
the nifier $Y bS pARER thQ AW &d&ctdd phkses &ﬁmmm a baeam differentiation

dlfferentlatlon status by nonitoring a ce

statugppfehently pe thiypesecepambinginsrafidjierentsmarkess, ?@MV@& a diffyeny profile
with ? al'd %o g?ecﬁff@éxﬁﬁﬁbﬁl rsta‘flngggﬂ;e fxt %h@ %eﬁ Nednhbe uSQN L Msess the

cate a change of erenti ation status.
dlffemmwnnst@uuosxfea:tccbs tofoy eample aRirsqoemrkeosndegtearaestem cell or a
iLlustrative ex of.. sui table techni ques., f
prosepub 3] Rl ¥ Re i PuRerPoichis n Rvdl G Tl 01 Dol ghe presence
of boftiimagkersimay( idaks HipeegeditoBtepMisd Arthee hRera2@8) piot8id, may be
98- 106) have, for exanpl e recent]|y denonstrated FT-1R
prese@hwceny PABISPlarkyCNER Qf dLV iamaunti ngscg@%lg. Staged.oicafat a certain cell

dxffet@ﬁt%tﬁhrbtﬁifso W@&h&ﬂa@&gofj@ﬁlﬁﬁﬁér% n%ké?y%tﬁ'd‘fffé}%htdcharactenstlcs in
i nfrared bands for nonitoring enbryonic stem cel

this rgg4rd coan ragam bo rqsecng agsessstheralififereniiatign sstatus of a cell Generally it is
advarﬂggeotlg % %Qltektas c%ﬂlb(?r(atl%n oq‘l Jev&%ln nla}l&%ﬂ%sf sp&sﬁﬁstﬁé %ﬁﬁerennatxon

status of a cell. The presence of a marker protein may be detected on the protein level, for
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[059] A further exanple of a technique of assessing

the differentiation status of a cell is assessing the
w@emsasse7 of a marker of the differentiation sSPEL/S62008/000407

a cell. Such a marker is ty?bcally a cellular protein.

To quallfy as a differentiattfon marker a proteln may

oy B0 81k PLERIO RV Sfdngeds e s

levelnHrthe manlEBj pbcﬁemr Bsgartllesnofatht eroteml ehdl £ Hfep eesexpression of a certain

char cter|2| a ce i.n,different ion . sta
markGPoRSih ¥ etielihy SRR kit B ek RbpeRRuirati Pof gespective
cell. ExammpWst &t Frotbirdsf @iecihowitadri the ewpiedsib® @& vehiétd niarebe assessed as a
differentiation status where it is _expressed,. can

markgs, gfj theodlé@sf‘é%@ﬂ% étaaiqufear eslh iinglpds byt afmgotdfmléedcta Nanog, Oct4,
Sox2! KaflrTgX &r‘iﬁ%be %t Kif! Ke5, BQ@Bﬁétﬁ?ﬂ334§f Hho8 eHVS 96m1739,

a pr ogenl or ¢e a second ér indicdtes

Gtf2ig¥, tpef Juby MBI del ANiybt, dfsitetst, Nrfade N@gkﬂmz,eR@Mbb Bbhpsuh, Rest,
e e I.tor eI I further

Stat3gﬁ{t ap Eg{aggée/ ana(f1 Eili)%sgé’l or{%lrlrtg %xé/rﬂ Bloéxssé f tH% m‘og;nolfer ot}eone of Nanog,

Oct4p8b%2,cSdlly Tyl h,l 30 rErhS;)\KlﬁmIQllﬂ SKHBY BE]QSO@ rB@031441, Eno3, Etvs,

Gt 35 3B o MiFhrBlPd b N kNG SaP RePe s, Rab2b,

Rbps%HaR%§tt @tét§t U@ﬁ 'TféféﬂZbSanBeZﬂfs% Cafe 3&9%&519& dfsz?%ldrﬂxt of such
assess the differentiation status of a celi. General ?’

markers ay helgamied gubusing standaré éfechalq@mqhaasurmﬁm@frax évl@v@zatlon An
f

anffy P4 $yibREn BT AP Skl b £} sk Aonfifle B Bhiffipdlvodoms can

be foumdtrhEurppcﬁanamdtemﬂicatumeE)laWﬁlﬁé'lby rreans of an

anti body (supra), or it may be assessed based on the

[Q50} 1B ssomem embpdimests @psesying Kbe differcatistionReigiisdplascell includes

if | I
assestiRE S BRBUR aR AP acusity ey p PEEBE G0, AP rayfE 1Achs may, for
instandee opiiidallyr b abswbiedn centatuguslyf Ashe ﬁlﬁbgecxalmme,caﬂtdr. selected time

1nter\6%'1? gﬁa%%?%geg 8@@% chlz arlaggbeapeﬁg:il%tgfl O%ﬁ;ste?sﬁ%ge ?f%esrie&patigfl status of
a celll Infafyeﬁleﬂhélt ficlude  t@ittod nadas@retehd. ThemﬂnttdEmebwrerﬁérﬁ &y include

| i 4, Sox2,. Sall4, Tel
compprapie Cgls %Jr IRgipge R fﬂ%sar@g?lzsl@agl g@@éfﬁwm@ﬁ&s the-pegiyity of an
Err p%l?lS 8 a ﬁrfcﬁblgal ffﬂ%ﬁﬁ:ﬂt dl%ﬁbof fotl?e cdWdHot b&IRY ?Acrea%m C Rt in which

a2, 2, Otx2, ]wg Rest, Stat3
it is Bélﬂfaﬁlbc nah eigg rxs%llatw lfcrres tzgontral gneasuremest @onchh@s may be

seleclid? QR&eE&ggéh @P%@M?Q %:t?é{’y‘log é’?% gf"?%%:eé‘i“f}?‘, toé)n upaffected.

Conditins, m@rhlﬁ’dibe s€edt@&hfr ahesp@cti eudnntdiot @eaM@ﬂd:nt ilNsgohl 3 way that the

amo% PF ! g@ f th\%gﬁotgglgls ’pﬁeﬁ/gnég 6’1}0& E?IB 8 irgﬁeeagéd, ors%r%%lsgenerally

bemgobhuhgbd tThi®torftet neaRIrkBER MBY fdrendt@iceibe@afidd dus bngbout the same
standard techni ques such as m croarray hybridization.

time, pmcliding pigulianeouslyc ap dhe aspersment 4 fhe gell dpgerermed, in which the
ammﬁff Qﬁ@/%xs HRILABVRY bF bR ot MofUBRIHrb@lHsV6r (! %Emtlﬁﬁm ent(s) of one

found 1 n European patent application 477 57
or m¢ed0T ploteinn atbambindieatsdt s assessing the
differentiation status of_ a_cell includes assessin

[961d In spmscmbrdimsntsg predafined fluesheld uplpe & 5t tq define diferentiation

and @8dFFEERIRion! K& &inleﬁy Te¥he t06 AsO3LABHS, P@t"sﬁﬁbiey erwhlch the
assessed, conti nuous y. As a further exanple,

amouglagdfoe dctivityeof; the &y piioteim fs ms@@se;dnem "@fntnoh'eme@utenmy differ in
such %ewg}? bfaP Rl trefenRE oA tCa bl REL PLA thgtr}lnﬁlcgtte}‘éﬁar%]étenze the

differentiation status of a cell is greater than the pre-defined threshold value, dedifferentia-
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a cell may further include a control neasurenment. The
control neasurenent may include conparable cells, for
W0 p®vasse’ of the same origin, in which the anoREI/SG2008/000407
the activity of an Err protfin or a functi onal
fragnent thereof in the ce IS not being increased -
|ch eraH
tion has 0 22 EGRY Y IA rreas ur (reartr%' Rt coﬁlg i F]% rel;[rrgtilgll‘I k?gtagg?rkgl?érg ,tem may
be us&ﬂ de fassalos dh: diffiferemtiatiot status tofiea @t TI‘hete)(pmfsswm oEthie marker protein

oteln known to. be ffected nditiqQns m
may faicefn dedereniiton ot sekr e e e ns Y] fodsrement

may & %Qeditd’\@b{sutr@ Wat IR LANBANIn SlpréRPndsititiitdnyin® combiderdtion if any
protein is prevented from being increased, or from

shouldeqrsrmpngeribe rglested rrgaditionhi 1§ the Atffestncadnsurpeaseinn ofghe marker

O ez ar < ) | -
pov 535 AHE < BFpRATLA 48 ¢ SBRY ABREMEp! ffcs te pr
deﬁne@ltlhres}mldae'ahmr meetd, canaluded ctllrattd@ehﬁfmunnthmdi thre tdample” has been
. ativity of one or nore Err proteins, or (a)
ettec nctional fragment(s) of one or nmore Err proteins, is

c

[%?L?grtb%}né’eugﬂ?ﬁr esﬁgﬁ%]o{/ g zblgzﬁl @;@?{é&éﬁggéeﬁ @lls include the use of
undiftkirérftiatesin¢dndriol oellsaard miem(tbrfrfgethe eell atplhemntypeewﬁntev(mﬂpge described

in Uéd%taheaptg aytbssggwg @78 ﬁg.mglo B¥ &agl Iﬁ lugskance %e evaluated by

the abiliey 6AS€Lk toafodim’ £ Chiinicpa, "'a BIeAS Bf el fromdivid 61 more Stgahlsﬁls after
way that the di fference between the detern1ned

combupihg UhervgsRertiag SYHY SISEF eE-HkeoRisrridh Bieblatoayat %ffl a grgbryo that
subsé?;ﬁexﬁl)pl%hhs h SoRbRAdIFintt akd Bfﬁnﬁhﬁfr@’xﬁfth@@éil ﬁ'lb!’t@n%hﬁl ffrther way of
val u¢, dedifferentiation has been achi eved.
evaluating s_tur@pteney ax simpmeectlph of dhpraspedtiya stdm gehg bR@ath the skin of a
mousd %ﬁlgllen Y cgr? #@rﬁ LR ASRESA tfﬁﬁh%I f{qﬁﬁﬁ[&k %étl%h 1s tetraplo1d
Statds of Pacel 1 The expr €ssi on
compi@ayertatibing ah 6n dédi febtethenmieaduresnthe fphaipoednicy @if le'respondlng cells by

eirSSEPERUE I VRS o e TRt e ST R ERkr e BRgR The rsutant
normhPKe embg.tooc&ﬁﬂﬁém [dayélep frof tBeYmpditud plusdietit cellgler t he

sel ected conditions. If the difference in expression
[0ﬁ3] Ovec wptilezations tire prached] werers, such aSSldmpifetatl()s wbrtley mastdsuitable

vectogsn ?xg%e(r:]%inetarcglgﬁﬁleo ?ri’l rrnlggee (g gfﬂg F%gsecgﬁ?l )P A rene%lod orﬁge invention, e.g.

1nduc§é& Sﬂd:rfl f@llendri propeitor reellfiemayp asguhile” bé‘l asedoae nlteinbtivdsewd. presently
Further sui tabl e methods of  eval uatin

avaﬂ%h!e cﬁe’fl$ R e5enli 1 chas T 0ACP Resn draqisatgd tHat genome-integrating

v1rusE’sn q}ef et er@&dx?etde@o %Mlﬁ Ghdseh! ﬁuﬁﬁ&eﬁm BefrOcbild Ab€ne alternative
s phenotype as for exa e described in US patent

nonuapg;atmgaade@nvwea @03$1©mb61messmlg@¢tﬁo$@ﬁe Klffayind grMyc have been
used Ibp %&a%%ﬁl (Qedl e(é‘?zleh'%t ﬁO@yqo? hi% 1‘%95 lfl'éXce(.)lfl 65%43,Sast eﬂloﬁfyf Qlternative
e or nor

I ITer a, s from
repeaDﬁcQﬁﬂlsﬁﬁtﬁon af baly eeniasmid gohtamingethp DN Aeo£0etdv4 Sok3, and Klif4,

emlike cells with t ast st ..a
togelfiat L £ SR R R AL P! L daelence (2008) doi:
10.1 268R1¥heN féaQnvy.he cel | m xture. A further way- of
eval uating pluripotency is the injection of the

[0643 PEhére \the siatiod of ks Inwaainhhdsheees kisad 06 dadiffevswiate a cell to a
rther, eval

wh { { A ti
sors B ot PN S AR ol SRR B3t 8, may o
instafta)Me KRS8/ b8Eint 41 dikitéd BiffefnEted el 6fpecHBAY] b Mteth®] dc®ording to

the inv)éntion may serve a large variety of therapeutic usages. Such cells may for example be

used in regenerative medicine with the advantage that cells from the same individual can be
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their injection into 4N enbryos that are incapabl e of

further differentiation. The resultant nornmal 2N
we@edpAsessennt i nues to devel op from the inportedPCT/SG2008/000407

pl uripotent cells. [063] Ongﬁ optim zations in

practi cal terrrs such as identification of the nost

used g)gleroaﬁale%el\f té?iac\ég g@ee s Ehsgﬁn {e Xamp n’veﬁ}an hematop01et1c

Fai ne a net
stem eeekl;s mla;n dlxearsdd m medn:el treatments regenng bonecmhirgyw trmyplantatlon Cells
be used .as alternatives to pres ntly avail
obtaiff pecokdigl o B FYerion PEF 1o Butalio 25 L TR0k R o By Ological
conditidaé a8 NsEasdsNe@Ur MurdtibgdhdratHrs di@ézﬁ;etﬂ @lﬁchr @ﬂ kﬂlﬂtﬁ}ﬂe ts@lerosis, late
obt ai n i nduced pl uri potent stem cell

stageAepesthaiohas aYarirh e Rnthisukemaidods e dﬁﬁ%ﬁﬁ%rf@hwrypmmwe the
p 4 ¢ C u
1mm1.gf§: Esst%gezl:l, ‘ gT b Hﬁp)i%fec&x{ % A?g%i’gsiﬁﬁgtg?m A AnPEEDFUSRRiological

et a Scl ence
condiliona 126 hsayi benfeeatedl inglrdedhut aa@; nelomited toalspipalneard veguries, multiple

scler? eat ed tr ys%g?lé);,l c?ln%&f Ol G‘P Dy l,af gnlgymggcrho%s{%ﬁoqgmla heart
dlsea§esl\/&artlﬁgé) Eeqﬂs:ﬁ:leﬂﬁmp bame] fdot 1|ilaérs @eﬂﬁom&ﬁﬁhaﬂ)msa@bi aasdular diseases,

(Sci ence (200 doi : .10, 1126/ sci.ence. 64270) .
kldne[yabaqaswnérx f{ectrég%%fa B G T PO SRHpseuch cells
may 4180 peiddfis aRNohAitfonco ok lor hibrélceﬂliﬁﬁdsm ently

undi fferentiated cell state, the obtained cells,

[065pMahdds cftthenidviekgorcalal alsortryustad for rlesdaﬁdhqmrb&sesgsfed example by

obt ai.n desired differentiated cell type., Hence, )
reveriBn i CLUEHAHG B SHIETTLRE (<ol niywed FELadREG,afo in the
prese¥ed bedompfun86f iARest.IT6 thiS RERARI cHEBARIAILy IM¥hbAS the invention
exanpl e be used in regenerative medicine wth the

may al§o etusee tQ Fravitndelex yivior gnint Hieo E1odel eollgionfeming|a eatqin state, e.g. a
dlseapﬁe fiﬁf%dort&llg rlﬁ)\é'c@ﬁalﬁegtétﬁ é;% ?ﬁﬁ@és@%‘a%g ﬁ%hlceflél Hﬁg aﬁ%sl?éqused to

ustrative exa emat opoi etic stem
studynthe deyelepant of raadorgacmlsmrsmhn@nam aniggpliinglnginponbuman. Where a

meth?% gcc%wé}tg% ?Cfntzx% u?ygeil} %%intﬁe t%gf&eéa&?e }a{{dtrﬁ?éjd Lp Sl’clg(gtgnt sgenll gells disease
specifib phiripoagit cell lige3 iyt bd:)g@eﬁimﬂ aliakgase®, theteghnique descnbed by Park

o AR S S b
T XA T —

ne system sucC
mamemﬁﬁpIpamplﬁembyaiidnjrmilmm\cmgdwarmmwmf raﬁwddefferentlated cell.
treate ‘g]él ncl ude, , but. are no nal cor

limte .
Whilf 5 Pl Sorf FEPROBI LB ErLs con Rt S aieRtigel in psgficoifed fashion,

for 1rf§taﬁ@@in@c$nedrbr¥seih thkd 1&@@&1@@ of her9e grdWth Qﬁ&&{&nﬁsf&tﬂ{o@é @dm #Schuldiner
heart di seases, cartil age reEI acenent, buns,

et al. fre &es, (2685t 913 AOEZO alllenda@ a/sf@sread)bfs@fﬁe@merﬁ é@&@@ged a major
practl%'a{j gl gggé 9RSdtdero! xﬁ?i'hi/alﬁ reﬂl‘f)}ydiiﬁcs %8@}6106(1;12 Iqﬁ K a%ﬂ{;g%ltfrétostate, their

i seases and condi t1 ons.
diffeteetiatgeddirmgt emdiing aml gowiog imweltge haptebe praventedelor this reason

065] ,.Met hods..of nventio sQ be us
they piR B AGTal Rle ho PISSssicl Y et B 8 Fbet BF feeder cels
(see @lg USfp‘aEHhﬁﬂNb 23,8483780nshdING f €090162 Bt drhig fibRIblast-contiti@red medium
diments also jn th resen e . of canpounds of
(M), ﬁ*!%vp@@%lesa Rvemprder @@%ﬁ& S eantelis can HeNHMBYRBICHSE Sflls may

undefgdSpbM4RE s gﬂf&&i’tlaﬁbﬁ QuRfg Hﬁ@i@rotlﬂol%&at\fd)ﬂ 'L‘éuk&ﬁnﬂ lrih%lﬂfry factor
Im vivo nodel cells entering a certain state,

(LIF 4 a fectoramediating soif-tepewd in mause embgjonicssten eeIISeh@s al%o been found to
1nh1b§{I SeRRGuRGSH 5t m%ldgg eﬁl%l'}LoiléTE% Léﬁﬁ B&t Hsd%gs 58t replace the role of

feeder cells in preventing differentiation of human embryonic stem cells. Therefore, those
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study the devel opnent of an organi sm such as an ani nal
i ncl udi ng a human. \Were a nethod according to the

WO pwensdsen i s used to generate induced pluri poPENSGHOENM0407
cells, disease specific pl uﬁepot ent cell lines may be
generat ed anal ogous to the chni que described by Park -

I :1( . 13 8 e
sl 1 ghe oF Vil SRgart e REoCR pidilol iRAing molntaining
plunpmeﬁcgdmdfor welf-n¢reimin gichapdctarispest eracyera el s a significant improvement.

sel f-renewi ng characteristics of an undifferenti ated
(@621 Adulfpstera eellenslhensls netiphiriagteatriiks sMbEy DI frmepdlls, have been
showfi30 bgecagéljlg oF €4k ké?l%&rgl éxﬂi @ e d @Iaétf:cqt fr?ﬁcmrﬁ thdif Beve%opmental
I'nstan Into neurons in the presence Yot "her ve gr owt
capalﬁhﬁd:smonmaﬂabieto thosccofthe thof Sohmhtirapluripoteat emBryoniRestem cells. As

0 ei f.abilit

an xR B Ll £ 61 o il 6 et dup sl Toteaty diffpzent from it
tissud 6 &Hgd@r to nmaintain enbryonic stemcells in a

pluripotent state, their differentiating during

[068h dhe mlgethmdjoﬁ;nmvtangng plucipbteneyeariidy self-romevpng eearageristics of the

For thj.s rea ey tradi ti onal,l Itu ed | th
preschf uienlidn b5 DI REYr8 il prdpingplpdit abihlei bl bPSny cell
denvé@hh&efrﬁlﬂe ToplalliSa padpective &l isSaild Io 78Pras danl\Err protem As an

090, 622) or in _fibroblast-conditioned nedium Q

ﬂlustmwe exaraplesany RIVERPIEH umap smbrypnisstemp el §F p sggpective cell line may

be uselNdl tht 3BHeEHMRY Hefol, MeaR 62 ukSviiBY HEREItER of such cells are well
spont aneous differentiation during in-vitro

estabbﬂ@éa@atheom (tfe wken sttoansonhi it ©r §l..f Sadenge [1DPH) 282 1145-1147 or

ConfES . PR 5 BRSY SARR0R, 50, PREPATLINAL S 75

indepefdend lh:amaardmtypasmc steheoelcBhdssare lﬁmtexatnpdh)kﬁomto exapt, af evhich at

le of fe ells in evetln ff i ati .
teast g Selici b AAPLE 16F Esveaeh PRPOTR AP fecteiisE B Ehbryonic
Steml Oell R@gafry dtVIHttb /BRRHRI. aﬂlegotvhesemhh@gistff%hgmdw@ﬁteﬂgasp) such

[ ng_nai pl uri pot ency and/.or

s GEQ) ’f GE@%eWE% Eﬁ“’é??a’efggé 5 (W A5 o Embryonain igglpinghugnan embryonic
stem %bﬁ’ﬂh’fa&q@mnslﬁ@é BY QERMG frbRGhdrufduhitr SlagBLREllage embryos single

ough not pluripotent I'ike emdryonic stem céll
blastéraers djemrthsmgmetm) emérwapabneof@m tatalf sterm rpglig las szmi!l aspprogenitor
cells tﬁ?aalog l?sio?ellt%i tfxlggr{n%zlffaglg Ppﬁbgg&gﬂtt H:?Al s{e%? hcg I%fgﬁg i s@ be 1solated from
extraﬁkilat tlpsm‘eE msuﬂlyfodxy@rded & thamh, CAEdhllS stefscedly magafml 1ﬂsta1m& be isolated

emcell is a to differentia n cel
From 3 Ny G 1 BrHOIAAEK P SNBSSt QY Brsfieolii@oos) 3.
935 rmﬂo? ofl adipodBRti 3t @ (BhAi@11PBUYA.| BIOd1 € VA @INh QFem cell research (2008) 45,
renewi ng characterjstics of the present inven

2, 11i5512Q); fram spergatogpriakeeisnof destis (pedgampd.or- eledlls, Nature 2008 doi:

10. 1@%7&&9??74@3 ), lro ety iof lglogtrfrb?ﬁetﬂ ﬁ)ﬁ%&ﬁg B umbilical cord left over
d respective cell Ts abfe to express an Err

after brrdt arrﬁonz\sn}a)ﬁbeﬂsl toswhigh isteen esllsrapldprogamytopkellsi apgtammated as so

calle&_géﬁegg%un% lé’o .(‘)71{1 %{r‘nécel | { %{;ga[%%(ﬁj p@%t k%&%@lels]ce afso ?{ando T.A,

NatubteMeNich@ [20081pMl, 8f BN - SBI)SEﬂigem&iﬂ dﬁ:ll@hﬁy%d be isolated from blood
established in the art (cf. e.aqg. hogli)o et
and fzom a Yariety Of tisquesgfuches, eyiph Gdlieg e V@&wawar eong; pangyeas, the
retinglthe ]%}lznogf&{n or‘]endMﬁg} [ 2004] 350, 1353-1356).
Further nore | east 78 i ndependent human enbryonic

(6693 Mheatim K sthSceﬂl’ as used Ierefipeferskio g stean exll aid aled includes a so

whi ch at
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
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least 2 1 cell lines are avail able for research
pur poses (see e.g. the NIH Human Enbryonic Stem Cel |
woRe@nAasasy7 at PCT/SG2008/000407
http. V/ stentel | s. ni h. gov/rezc,4earch/regi stry/eligibility
Criteria.asp), such as GEA47 GE09, BGA, BG02, TEO6 or
. : , WA
wide S80S SRR LY A WS SEBENER) fo P G ke ot
singldtamstratais iceld eadpavednibitty the, capdditylte maimaih sueow gowth. Krivtsov et al.

(variE GR) 9 St pient Ko practbie ponEt & 5P PenipFghRiphly enriched
for pldtleHor-ddrivell Neti@RMid Slel celleihd RhhrdcteAsbdadnem B gene expression

i solated fromextra-fetal tissues usually discarded at
profiling: {They Aepart thet &iese epllsrasembledhe ipregeaiereirpm Whigh ghesyarose, but

expre%é?é@g}ﬂ%ﬁé@@gﬁcj}é rglteo%%krgfe I(I%Slglgl)l)( %%& 5}1 bl'lf(%n'atoo?oietic stem |
cells ébliidpo,se tissue (Buhnel I, B.A, et al , Methods in stem A

cell research (2008) 45, 2, 115-120), from . L
[078L Imeamne embediments| asmgthod @aggqrding do ghe ippentign includesgadministering

.10 .
s conflonp 5 MR etior el RERE M RFAR Y phAGRY g o o
to th¢ &bst wgarsmfinevhibh theheelbrs includedn/Bid tvens’admanisthringl’ relates to a
te hns,t,em cells a}nd 2{)ro eni éort ceI#ls gre associ ated as so
chnigue|of (peomoraiing 4 eompqund intp & Gefl Of USsue. OLAT Clganign. =~y
[d@éﬁ%& c&%?gg%%%’eﬁfbe%%@%%%la? Qvggﬁg%gglpgurﬁls’id&lﬁfﬂéﬁﬁysa method of

i clne . ogeni tor ce '
the invegtie, an the ddswhisteeatl for o elb| ayoghimab of admmn\mtl'mtt pergk, or 1n a
pramsHASE GO MR By M R BUPHE s o st
carrieg @ tereipient(®f Ghclibimgt stabilizeat. eSudhetdrtiens exdpi@nidesestabilizers are
efers to .arlii stemcell and also includes_a sq called
% :

usuallysphagmacquiifsibe pecepiplcyin  hpidBern Frecipmiaic Haths LT Tt being

expoded thBfetdde 115/ aPsazRN a8 ohEaBbAsS emplyell OFen the physiologically
characterized by their self-renewi ng capacity ané)

- acceptiable eqemiari it i2pnaqusers thH buffesed salwenofExamplss eef ghysiologically

accepttMé ARREs GRGHR Bufths ﬂcﬁ) nﬁl }ﬂ%ﬁh;{fﬁycﬁrﬁ [%ﬁg rchérhSr anic acids;
progeny of 'a sl ng}le cancer stent cel’l “endowed w th the
antioxidprs iingtudiog ras¢arbiai avid; unwumotpculat hweight i (less dhaneabaaik .10 residues)

2006) 442, 818-822). h f I ifi -
polyp%'ﬁ%tieilflrperg%wr g{l?ho as meralﬁrr )? undin, %%lgmf,g{;r %r%lqr?og?o@utf{nls, h?&jrophlhc

~ polyrére §6dh 4sQiol phanylpetlolidumk patiing asidssuciehd glyainel glutamine, asparagine,

. characterised them by gene expressio ofil|ng.. They :
arginiigp e Iy Bt MORREChaBES SisashtIdess ABY HtpgeFArpeRdrsighyincluding
glucoddi minddRBY oA i8R Bins Dl AMBT £AtsAsuch as EDTA; sugar alcohols such as

sel f-renewal - associ at ed programe normal |y expressed

mannitel preorhitely shleforming epnrderions surlpiag sgdiumg and/or Aorigpss surfactants

such PR e R B B PE AR R URNIELl e s e

[EPEP ARSI Rodes b adiifis@@ionVinky, RF Bmple, iRlfdeelépot Ooral, rectal,
the cell or to the host organismin which the cell is
transipedsabledr. infertingle pdminigirations terantrgal delivenssinclpdipg intramuscular,
qu co a: G ng.i C .
e S 4o AT AR S GRTRAL s U0 BoC Bl e
intraventruter, iataperitoneal intcampsaletsntrabentar frijeioby. Thewntipoundimay also

be ac%wph'-eﬁgqr}gcg ?rg ngﬁﬁm?{%t?lﬁlgﬁlag?ﬁ%tgéﬁé g}e r?nendea{ (t)(?rﬁexéxexlpllé, Vs injection of the
compdlAd BREEN ihead tisaeTosetahple Edepot Seistained pél¥ae favniltation.
ot her active ingredients or suitable
[073] Furthermore, one may administer the drug in a targeted drug delivery system, for

example, in a liposome coated with tumor-specific antibody. The liposomes will be targeted
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carriers or excipient(s), including stabilizers. Such
carriers, excipients or stabilizers are usually

wWeb@eiseuti cal |y acceptable in that they are PONSGXI08000407
to the cell or manmal being,exposed thereto at the

dosages and concentrati ons | oyed. Often the
: . ' . h Y
o an DYFABRGHLERY 86 RUANE AL e by AT RS RR

[(g;ar APERRRItIA thitahSud G dsthoaHl Hedcpibed abbovao Ry hAhfifactured
|

_ rate, and ot her organic acids; antioxidants

in a mppnerd thay iagtselfknowac faf; phasmaseyticalu Fempesatiqiist e( I8esky means of
a 10, i-due vpent.i ; . 0t ej .SUC cp

convédglr%gﬁl] gﬁ%g%}l n(,hgsg)z\ilgg’i %?an@%ltllﬁm%%l% %ﬁ??%s?&?gatlﬁg, I'énﬁﬁmfymg,

encaisylitinghértiapping| orniyophikiziap pascepsssy i eomhymsitioml fod owse;in accordance

) m no aci ds su as gl ygcine l.utam n spar agi ne
with i g eriante Ry SRR el B8 Ao SRR one or more
physidbgically esccepiableh ¥attiefse sndlidih gl déxdehi €ty CARe auXBRAES hat Ofacilitate
dextrins; chelating agents such as EDTA; sugar .
Procesting 96/the SeeYe eQmPpRHAAF ARIP MIEPASEANSIIBAL canabe Upcsh phasgaceutically.
Propér $oiinihti 1S de eﬂ%p%ﬁ%é’r'éﬂ: AR ni PR oA thEsen.
surfactants such as TWEEN rs, pol yet hyl ene gl ycol
[7BESbr injéusti ol LHREOIMESd mal B€ ZbmAtlate@ i Bquiedud SSu@dns, for instance
) adm ni stration may, for exanple, include depgt, oral, .
in physialegically, sompeftle duffesy speft st Hamks'sagpiufipat Ritgeph; solution, or
physiBRefial Si1ftle BlRFdrVEEY trarsHlcHE REmiM b ABHS pethedants appropriate to the
subcut aneous, intravenous, intranedullary injections, .
barriexgo e Ipermaeatéchare aistrbinethe fefimudationi Ruetapenetrants areagenerally known in
intra : r : ..
e PG ABAT bRl 14 20550k Gp I BERRB sy by compigins e
activé ecmapourals heith tpharmysticatty acogpiatde cafrers excHniplosin ini the art. Such
.injectign of the conpound directly_ into a ti , for
carriegs s e CmpriRdt Ob e BY P HcE Pl Fhph P, gH. dragees,
capsul&7 3lquidd! LEIS SRLES, stHedBMspABions h@fthd Mike dfod BralNingestion by a
] targeted rug delivery system for exanple, in a
patientitp 58 Fisetedoat ed wi th tunor-specific antibody. The

i pasonmes w | |l. be targetedto, and tak up sel ect.i.vel )
19T A erepralib Foritel it Fecoraee b e R P bt Yptionally
grindinp! £¢&8lting] Bikhhre AarkOpRO0EssinigOfie nkiaturé OF loria@kes 2aft@daingduitable
_descri bed above of may be manufactured.in a manner . .
auxiliapgs, if desireddprobaid ibl4toer dRgFRA R SRAle CHHPISEE Pro A particular,
filler€sucl-as s@é’arﬁqﬁaﬁdiﬁé 14 IR¥ et oRB ahardfied), B9 soitd QLit1P&b preparations
granul atTng, dragee-nmaking, l'evigating, enmul'sifying, ~
such @nc fop surhmplen gnaizmstaeshpiwbgatostaichoped Starihn gofstan stersbe gelapin, gum
traga&?n'ﬁp 0 %ettflnﬁn cfeﬁlliloyes € Bg&Pgﬁﬁrﬁﬁgﬁie}:&%-\l%ﬁﬁqu € Rlifm® rétclrboxymethyl-

rnventiofr 't hus may conventiona
cellulwad) aad/ov polyginglpgrrotidoae (@ ViR yiS idedined] 2 disinyegratopgai reay be added,
carriers .includjn xcipi.ents and auxiliarjes tha
such i He| o sliker goba R BVeRidane. ulr: v AlEBiRgBUh Y 1 Bereof such as
sodiupf S#at i ons that can be used pharnaceutically. Proper

formul ation is dependent upon the route of
[FDragder @iresoareqirowded with /mjtable rcontingsc Foothis phmpose, concentrated

conpound may be fornulated in aqueous sol utions, r .
suga{ RALGHBETRR 7o PO RV y RGN FORE BT iy BRF. fplyviny
pyrrotabis carbvpbl £él0 Eoly&h@ﬁﬁé' gy didiNtitadibmPlivgide] REgEeRIsolutions,

saline buffer. For transnucosal adm_ nistration,
and syushie pEganis sapispissIrisalventiaixiutes. Paestullp of piggenisanaebe alded to the

tablef! & H&%Pe icEatH\%E ifop riﬁ@Hti?i‘i:.ht%?r o4 hnRGReHL& A fferBitScombinations of
g arly known in

ener
active compound doses.

[078] A preparation that includes a compound described above can be used orally
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the art. For oral adm nistration, the conpound can be
formul ated readily by conbining the active conpounds
wowdob/1pdsar maceuti cal |y acceptabl e carri ers wel PCRSG208/000407

in the art. Such carriers egéble t he conpounds of the
invention to be fornmul ated tablets, pills, dragees,

: [ S r

1nclu&9g§§fx|hﬁts fa;{s{lﬁy fn‘?a?l cﬂgeﬁltlﬁxgéi t%fég nas%)'cl)ﬂaséag%ﬁl g}@@? Pré'idg'?ﬁ gelatin

and a pleaioumbr $tﬁcﬁ6a]s gﬁkycpnrdpamrblmh Ther pwhéfit aapsulesaeanbenntain the active

ai ned

imgeefien i gosmly B, P R b & Tadlh indR G aptstarches, andior

Jubridinitsutle adfal O6bgRSiunedtéite aﬂ&ild@ﬂoﬁallyl; gtbbitizers. In soft capsules the
auxiliaries, if _desired, to ohtain bl ets or dr%%
activg epraroundgmayhelissghvep o8 yspenged in ﬁlﬁtf% liquidpy siich astthepils, liquid
parafBHC for aﬁ ﬁﬁgﬁ{)ﬁleth'[yfbﬁla Ugl'_y&Qs| A6 L RRRionS UedtRSRrs RN JeOladded. All
or sorbit ul osé”preparations such as, for
fonnvdatampl for omali admisistratidn shotlshbe it dosaies suiteblesfor seth administration,
t gel a I
For l? % ?ose srtﬁalalgPo%ep%%rgy?s?}tgﬂy{n?g"é{%}%s gﬂzﬁ{s g%[ tablets or lozenges
ibnmmmmbmxmﬁakhybmﬂhhmhase and/ or ponV|nyIpyrroI|done
(PVP). If desired, a disintegrating agent nmay be
[(7l Edr admisnsteationthy iohdeton, ithek eampmgs foryise ppeqrdingdertbe present
1nven§1g§rare con@% L}tg.])‘/: B?l%ege(f) in the ?Ar}n BP% %{‘ sgfj \/\Prt 2Spr§§%gtalﬁm1 from

ee cores are provi

pressﬁmlzddqihlcks coahtmgser, lﬁoth thbuse gy :mi)mhl,e prapedlant, e, elichlorodifluoro-
sugar tlons may

meth%fréﬁ H?rgmfm (i) gl?lero?%aﬂygﬁorqg?llann%yp%pldg%ﬁéé Xr other suitable

gas. hathbep o@@bnesﬁﬁﬁ@h%kﬁﬁﬁe ab3as g@ hunit e/ Y détein@ilédIBY providing a
di oxi de, lacquer sol utions sui tabl e organic,

valvesto| dalies agReisEdameuTt GeRRlss angaEfidersobs. i Ealin for use in an
] r f
b, BBy S kol B LSy 654 D0l g s
suitalgde phwdert bage suahf asdadtoseerstarghound doses. [078] A
aratlon that includes a conpound descri bed abgve
@Qh be comwaued mayyherformplated J%pmterébale«mné%raﬁara gy dpjection, e.g.,
by b&ﬁ% AikRondSr Wltinudss S@ision. %%ﬁ%l&ﬁpﬁ)yllﬁéctm%dﬁla?fbe presented in
gelatin and a plasticizer, such as glycerol or
unit dogagsi fogh, e. Bhdn ;aumlers ior lmmpbud@s centaingrsnwith antaddedspresepeative. A
erspeg{]\gg dce og utﬁ n'rH take § C rfgrr}% H(]s oéén%x%és %g%ﬁ gss(éljué’:l‘ﬁ&gﬁgs in oily or
aquethﬁluehmlesnﬁgi’may uomtahlefarmmletoaylagentspdublm asmbdspending, stabilizing and/or
di stabilizers. In soft capsules, the active conmpounds
ispefiNg #E0L ssol ved or suspended in suitable |iquids,
poﬁ:?/\elflﬁyth%IeV% C?h)llg (lflafg#ita g?c{rlﬂ'fuiz{u%n grgpa:r%rgéeyragadmmlsgatlon 1S an
aqueawscitiitioAl df the ranmweattompmmﬂsam watat-saldbie fos. rmdldmomailtyo sispensions

be in dosages suitable fqr such a n1 i st.r
of the Gy R O RTINS TR 4 PF BHFPAL 2 BOROBERFIOUM e P ARSTRiggs: Sutable
lipophiticnsoBfentsobt @dhscled idchide M@y ofl © kol aﬁ;t Rearhé ofl 06V Githetictatty acid
manner. [079] For adninistration by inhalatiaon, the

estery GHE @R xldrleqss o deglyrerides Qrohp%‘@mﬁﬁ eAGROUS QiSRG fuspensions

- may ofitafiP QYE¥RARES ltHatdﬁche\é% ek Wchd§ SOWHD %sp@ﬁ’slét? rQR8! as sodium

spray presentation from pressurized packs or a
carbaxgimetliyt ecllulwie, sottitel, igedeafram Qptianably.ethp sugpensigmmay also contain
suitable %ta’bilgzle(r:shé)roarlgoe% sf i {n%%seh%%esblubility of the compounds to allow for the

preparation of highly concentrated solutions.

[082] The active ingredient may also be in powder form for constitution with a suitable

vehicle, e.g., sterile pyrogen-free water, before use. The compounds may also be formulated
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trichl orofl uoronethane, dichlorotetrafl uoroethane,
carbon dioxide or other suitable gas. In the case of a
w@em@sAasasszed aer osol the dosage unit may be dePEr/8Gresio00407
by providing a valve to deléyer a metered anount.
Capsul es and cartridges of € g. gelatin for use in an
. | hhal or...1 nsuf f,I at or . faor ; i nipg -
in icBlGefhpfd el HmoulRidley T AR 000G 1 B3 Baining
convé&itivhabsuippésitoesieases suchas cbcoa[u@ie] orldikerbygeaidexd may be
formul ated for parenteral adm nistration by injection,
[a834 In ad¢itibn|teishe formutations descoibed prayouesly; Hfeuedmappund may also be
Fo | ati.on r injegtio .be ' Pt
forrnlélg Seggaesaﬁ, gerpr(r)? p];ée%arga.tl’r(}h,l %‘S%‘n%a‘ggét‘% f%n%?naﬁ{&%? ?noda);beéj Rrhinistered by
implaiationi (fier examplet subautagebsly geristsanwsetiang) orfbeimt@ankeula injection.
conposi tion y take such foyns_as suspensi ons, .
Thusg Jpt XameIcor hEnGIEPamas | fa; g BrmYiEdonal, hidyegolymeric or
hydréphebitBaeARs Edt dxampil & 8 ¥nAgdsst m &Uﬁ&eg%b&UAﬁiQe&dioﬂ%xchange

~stabilizing and/or dispersing agents. [0 ﬂ%
resing, or gs spaznelyessolbigarivabiyesafos gk ampleeas pyparinglyisehiblesalt.

nteral adm nistration i s an agueous,sal.yti.an of
19830 T2 Tulber, a1ms6 gy entipg: RiPYIdSY dgneied, pfyidentifying a compound
capaté dift dfRRAKS Ye-FfSBRII0ANST fcell NSuAL hiewdJS B itHRIeNBIOWing an
prepared as appropriate oily injection suspensions.

be
interastipp.apflading gepfermpiéonsef a/eamplenoepen thecomprimg @ad the Ery protein.
[ I . [ j
n oo oSG B REBFRD' 1B o YDA Pkl B fhund s, such
as prévieptss oueses ohqukmgss, ity foomnatoon cflasen exobetweety art Britpotein and one

b nces t j ncre t he viscosi of .t he ;.
or bl e A lerd 06 € ifcn FuloBRER. ok Reirbirigdss determining
whetBe@thé tathpounid ieddlates) indiidih® Bidtlanyes, tdiacSuspeasnt) theayanscription

al so contain suitable stabilizers or agents that

factoy ARV 08 theJaIT BEAMEIBI | i ty of the conpounds to al | ow for
reparation of highly concentr .S ' :
858 SSRE b skl Bt ARE T BAGS i8Rkl compognd o
a cellf capalsie p$ ex predsirgonsl drimeére Hit pavlodiss, ve () dluectioaalgfragment(s) of one or

sterile pyro gen-free ter, before.yse, The c und
more 5y RIPEUBe G FTRIGRE 115 BHrE ot 16, T GG eUEh CHG above for
detaiBY PRASInCRaLES eRredsfing BF 120 fesPERB SErr Eprdtein GO Hndindidaflon that the
. conventional suppository bases such _as cocoa butter or
corregpandingyferepqundds capgaaof (effegling de-differentiatign of an at least partially
. . i Jq . i t 3 .-
oL S 07 IR tr O AR Bkt of o
undifferentraged ealloul at i ons may be admni ni stered by
Hﬂﬁlantation (for exanpl e subcutaneously or )
[086d T fernation of)thisrcopiplexnmay b catriedrout yieg 4 Bfablpispectroscopic,
photd g 4R S nEATHRATE TR . 5 PR i et
Nlustestiveptxamdesaaree the deteatiom banswuéasce pplagmhen gedopange (g Biacore®-

exchange, resins,.or as sparin .sol ub| rivati .
BV MRIGE e les kB o 3o <UBtlfl X5y analysi
An ekaihpleesf aspatiosddpic deteativn method dy iflleseseentetcoadlatdn spectroscopy

identifyin onpqound capab)l. f Cli )
(Thoal@-smafl\s-imé%@ﬁé@fréngw Sirugh .’O%-S&@HSL@%@%T%@)'i‘%@Pﬂ‘&%hemwal
methg{i) hg}’ﬂéﬂ nsBihck PhfoRRdrhieAl cﬂo@&iiﬂgh%‘.gTﬁeh Qsd OF PAblocadtivef fRiorescent,

_cor bet ween t he conpound and the Err protein. .
radioactive or enzymatic labels respectively are examples for photometric, fluorometric,

radiological and enzymatic detection methods (see also above).

[087] In some embodiments such a method is an in-vitro method. It may include

contacting the compound, an Err protein, or a functional fragment thereof, and Nanog or
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I n one enbodi nent the nmethod may include determ ning
whet her the conpound alters, such as prevents, reduces
w@eooenb@eres, the formation of a conpl ex bet weRCT/SG2088/000407
protein and one or both of nog and Cct4. In a
further enbodi ment the neth i ncl udes determ ning
t he 0 u i pclydl

Oct4 "“8? Ii]l ghl'%(? %r&gﬁq@ lﬁ?fjsu?ig da %rﬂ:hﬁ)zic }tl {pgt% nki{]g’c?&gmg@tgﬁ? leilether the
compofmd h;&alﬁable plftn’((Eiutating OEHSﬂ'ormancﬁDmea eorhypleix betwesn ¢he Err protein and

1SR b B G SR RS S S5 OB o o

such ar Q186 the EorhpourddUiRcd bﬁfdlﬂiatef frdetRn hed nfy B¥ISuitbldBf Effecting
Err protein(s), and determni ngzé{lhe expreSS| on of the

differeptiatiomno Wherg 81 compeuribingecases or datlipies fhe fapmatinsy ofsyela complex
this @&%ﬁt%asthgtnthgf ccﬁnx{oﬁ@@qgtc %a%leEBf cREQL Be- Wif@htiation of an at least

I catlon that correspondi ng cohpound I's capa
partiad:l& (hifférenmatergceiborobfﬁmmtenungaﬂurqmt@fcy and/at sdlErpewing Characterisﬁcs
ofan aI ltxé %I ff.erentiated cell or of maintaining
i hd/ or self-renewi ng characteristics of
cohp‘*?‘gxa"éﬁé AEichBLE mEAinenl (0 i 1o REABY o MbnubOhdding to o
test tehpectangzogditleat ipsuspeatérbioi beakapabiéof modtlpting the complex formation of

fl uoronmetri t adi I.C r th dna
an B REE o  Chost ) BaBBei el KT N Cind AFRERS RO, The
methsdl hfa@tlﬁrthéraliﬁmﬁe nadiap alliH:Err(p?otgm Bt adfaniional fragment thereof to the

tech nucl ear. magne resonanc
test 15 oFhn LB BRY A0 180000 A0URE NEPRyPT iy e g wbe. In some
embo@ﬁaémé soaafNﬁm'yOﬁfat o83 Ca%’hdiieﬂ % & feQNtuBBUHRY rhay be added together
| uor escence correlation s ectroscopy (Thonpson, N.L.

or se@engally Alhey magyplsp bcgpddg:@tbe OB, getlfeg @0@] orjagter gddmg the Err protein

to th® %élitocﬁ]é Flﬁt}fél? qho 99& al}{mr?ﬁ:ﬁhﬁg Al Ig tﬁqﬂ?&rﬁﬁﬁgn of a complex

eém cal cross- ot oacti ve,
betwédnuthed“smepndat,emr art] Mambg \aad/or Ostflz y”lﬁut methbdibw@osmcludes detectlng the

espe veI are exa les. for t ric,
formRLPE MY RPIE Pk DU ERH “E- dey WRACST el iy Fgpplex may be
camdliEToEO dﬁslr(gs ;ae gﬁitﬂﬂe adp@&’tﬁ)scoﬂ198§hotﬁaammﬂ qj‘l‘bﬁﬂhénl‘.iﬂfj $luorometric,
Suc a nmetho | an In-vjtro tho It may 1 ncl ude
radiolqgifiah CPFYRRE G themasyAemicapetked: protein, or ;

[‘I’%ﬁ]g@ onal glrhg ﬂgr ﬁluﬁtrﬁec{ Loy %‘n golll\lawm nonqJC tlfl¥ gyr(an‘?l!ﬂles. As one

n SucC
of ordiﬁﬁl@rsmlhﬂdhé\/ﬁﬂtvhﬁrreid‘ll@' appféﬁﬂw’lﬁomsh@&lpdbhﬁe of the present invention,

nodul ating fhe formation of onmpl ex between the Err
other SOBPFHORRGY HeFromEso s gPeRafio BT Sk BRI s ipe o dater to be

devel%ﬁ&p eHap %eﬁ%ﬁﬂ CRBstafitidlyene Rhse tigctfodr shdhidvedfubstdfitial B the same
onpl ex "the compound is a candi date nol ecule that nm

resulb@s ghe tcame@thrw f:mplwg embedimentsi dasriabed Dersine mayelikewise be
ilitates the formati on of
utlhzg(g gﬁc%a C% #ﬁp{ﬁ%%?%%ﬁt 19{«3 !

I's indicated that the conpound is
capabl e of effecting de differentiation of an at | east
partially differentiatedEgamples of maintaining
pl uri potency and/or sel f-renevvl ng characteristics of

an undi fferenti at eéel?@ﬁllture[ag%&}dﬁr&&tﬂﬂove descri bed

enbodi rent of an in-vitro may | ncl ude addi ng to

[@]ﬂ 33 Zl?§ﬁ:811§ va rg& opog @ﬁﬁ%f (? dhes n ul%ag s modlﬁed
Eagle medium (DMEM; GIBCO), supplemented with 15% heat-inactivated fetal bovine
serum (FBS; GIBCO), 0.055 mM S-mercaptoethanol (GIBCO), 2 mM L-glutamine, 0.1 mM
MEM nonessential amino acid, 5,000 units/ml penicillin/streptomycin and 1,000 units/ml of

LIF (Chemicon) and passage every 2 ~ 3 days. Reprogrammed cells, V6.4 and R1 mouse ES
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an Err protein, or a functional fragnment thereof, and
at | east one of Nanog and Cct4. The nethod nmay further
wo pwbuasideaddi ng the Err protein, or a functi onBtT/SG2008/000407
fragment thereof, to the tefé tube. The nethod may
al so include adding Nanog of” Cct4 to the test tube. In

cels SEAToIRAF bR Smitih €000 Dt FARISTRALORR, (NEF] foders in

the sahieelyS oely rraldmm el padegt dvefyo2 e,3 daygeVIBEs waiet ikolateddfdned 3.5 d.p.c

addi ng .t he t 0,the test ¢ Further
embriiy g kgt S 3 e TR et o7 rntiP i appriered in
15%HBS/DREEML J&taﬁﬁlhfg 200164/l g&dmﬂaﬂoqlaanﬂlsmdyowe%sea MEFS within 5
nmet hod aI so i ncludes detecti ng the formation

passagenigl aveid mplieatiyesenesgenasolydEr st iem (Y dt6, dA SIB6. ﬂﬁl@ 'GFP, Actin-
GFP/@W'P@&SWFPQB@ %lill::é ve %ee{n’sﬁﬁﬁ fr StHé th@' fiduction in this study.

SpGCtTOSCOpI C, t ochem cal, otonetric,
Transfi¢ction efeshRNA amhdvcrr@@'resailon mmydsawas p@tfomt@rumcg/hmrf@tamme

2000 Eﬁgn?o(gﬂl)g %809 éluir%l;% xilnv n(%tl:;]rgp 8;%}%?tré(§srllge%1eggh Lis§ Hg lag%ids were
transi@étddi RAOYES kiell$ ohr6(t hien pldtesmtdrl RNAaghd proafiplegta@iod. Detsttion of
alkaheg fpﬁggﬁ}ag%g&gpﬁfﬁbg gtg\%:gﬂgl t\glrgjgtt érggtfqt'%ig gt%treopf ES cells, was

carried! RRusid £ 6 eYciSXES A0 CRArakbRE S4tidhOK R Frdie \(QleRRESh. Puromycin
that performsubstantially the sanme function or

(Slgmaad hplévteorswasmamduafrd y dapeaficn transfectiont at gscangentration of 0.8 pg/ml,
and H&?&L@ﬁg%}%t@ })I ze@ﬁgg ments descri bed herein

ew se co ‘ding to the present

|6 Beasig g@'@gﬁ%%gﬂehw ara eaptEE A aBE PCR

d| shes in Dul becco's nodified Eagle nedi um

(091 B&otal RiNfppias setmacied wing TREz Reagent ﬂa&rﬁnogm()e@dfmlﬂﬁpd with the

A My ST ey B o 1 K

(Invitaogenp DA dtontBmiidionwassembveskby DNabd (Amsbipe)rentmentparhitic RNA

was iiiE0n e b ranetrant P Kbl RRRRRE PER dpdfyses were

perfomiéEinCiehl tineisiig 4n AMIBWQG(ENcﬁﬂnmJDStECMSWh @nd SYBR
flbrobla,st in the sa cell ne

e der ]
Green, fYtpsior 841 ‘gg“é“r‘%‘r‘dz or @ tilayglmfwtrzgedws@ 4236 RIS PSPt Of the

right 33ed1fl all- (ﬁxr %Jﬂfré(@sla@éi irSvepde @hdsefptiidd ﬁo%l%%go\id'sym&@ed. Each
at 370C for 10 mn and cultured in 15%BS/ M

RNAt gnpesineinh gvas0Gpagiedriat deast dntimps withndiffierent batghigs ofyES cells. The

s SElVERR 88 B DR ERBg S L PRl
Actin- GFP/ CD1, Poub5fl GFP 6’ m ce haile been usea for

the i PS induction in this sStffly. Transfection of shRNA

and over - expression _plasm ds was perforned using
[092p 8Yidd: tynei GP120G6, BOrvwicer dg@nEChEcHngpemic pyce and Pousfl-EGFP

trans%qﬁg'};{xn@%g@ E&isors Lrﬁ%t ?%%f('l\%(@%ﬁ%éd?&%ﬁ Yes 6R/fe m¥? were used for

re transtected Into
MEF [idcditem. B6 miBdAesnubed fatmicrinpettiaact i on. Det ection of
al kal i ne phosphat ase, which is indicative of the
nondi f f erent i at Rétrevirue patkdgng ahd tnfestivh

[093] CDSs of Esrrb and other factors were amplified from mouse ES cells by PCR and
cloned into MMLV based pMXs retroviral vector. The retroviruses were generated as

described by Takahashi and Yamanaka (2006, supra). To induce iPS cells, equal amounts of

viruses encoding different factors were applied on MEF at 50~70% confluence in 15%
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carried out using a commercial ES Cell

Characterization Kit from Chem con. Puronycin (Sigm)
waedoeasdsen was i ntroduced 1 day after transfecPCDRGZNS/A00407

concentration of 0.8 ng/m,_ and maintained for 2 to 6

days prior to harvesting. extraction, reverse

C - tAl -1
PRSI oS8 AR el AT 21, ol S SR to fresh and
in the follomingdanj2 dpidl calis weieesplitvag h:6t-hé:2BNAelsiBF fekddr. Khe culture was
I age Verse transcription S tf ormed using

then dgaAS op Ty 74 A i Pty ot S gl P BRANEHIR arm nat ; on v

removed by DNase (Anbion) treatnment, and the RNA was

further puri fivegupgfloprergenee &yinpgpnneshemistiyen) |

Quantitative PCR anal yses were perfornmed in real tine

[09d] B =iis ABlrefPB3mtd01Seqinaed enDAEE deedens By glassnbattodh dish or

YBR Green MNaster X .as. descri F | the ... . .
on e RETCaER 3 DPCRER BARIeY A 97 br ST bAREe By PEGcspfiggion in 1%
tritonSX Z2®0/HBB &bt 30 WhinC Nahé® heas | stidd @itheM 20 Yenti-Nanog (RCABO002PF,
transcriptase, no signal was detected. Each RNA

CosmeRir foHawed Rydl :3WAlexa dlenr 368 £onjugated gpti-raphih(Invitrogen). SSEA]
i: |.S.:
was %@B@g&ﬁg&%@hﬁ Wefom&oﬁ&leﬁl_aggasﬁmﬁgﬂgm@@f, ?ﬂ&ﬂﬁ&?)dfollowed

Srr RNA are as descri in Loh et al” (2006,
by 1:2000r Adexa Mlaye 546 32hjugited anty-pwugbDighti DAPI B6 Hoedst (Invitrogen) were

tm EGEP transgeni.c_m ce and Poubf |. - t ransgeni . 1o
used fgr Sk b $57 ibmUapGheifly Biftlsis, T bRl Fixed in 4%
PFA ﬁt%?@ﬁiridgeif'rﬁght\aﬁd embsddtdfin patEim. | Afdr atdtivningBGHP was stained with

wer e, or_mj croinjection et rovir ackagi ng and
1:200 n‘f"é‘caﬁgn (F‘Er%#gﬁ%gtaofé@%} r B)lgﬁ"&dot e:JI"S{BE@CPB} algd gnti-mouse
(VEC@M\;'RI?’FAH\?@BCG R VBHSS, &id theh UsvedpeBGRIRDA B (R aiaiidbenzidine).

MWLV based pMXs retroviral vector. The retroviruses
Nucleigvese gamierataingd agthddesmateyedingy  Takahashi and Yananaka
(2006, supra). To induce iPS cells, equal amounts of

viruses encodi ng di f {zBand Ka2¢6®§pmgrer e applied on MEF
at 50-70% confl uence in 15%BS/ DVEM containing 6 ng/m

[096] Tlelleveere Afdateid Rith hdodcenti® dbt mitueicearcdsage chatvesfed etsh standard
hypolpn byt SR8 RS et h R 3 S B ke epared by
stand A7l it Ay Cn étabd ddd GAshnd th@o'g@;e RRidperfesael | cul ture

medi um |I'nmunof | our escence i mmunochem stry [094] ES
cells or reprogramed [ls. cultured on MEF feeders in
gl ass bottom di sh or oM fEPRIRCDed cover slips were

i Wi % P P t t he..per i [ ' %
100} s, Yehd) o et ot R Wil (AREY i€ Alvafifhié o ®sarc
Biosclen?6s, Aitdle fanngnfRCABOO @adPwhidBas molbdificdtionl of W t6 Bynbryo Culture
.1: 300, Al.exa, Fl oyr 568 canj ugat ed .anti -r abbi t
Medipin} gnd g sl Siage BT RE F i Tase The SRibtyps jwepghen allowed
to de f testdbr e labilpPELYPS(AABhIRdorpbaliThfoie ahigddiowed by
1: 2000 Al exa Flour 546 conjugated anti-nouse | gM DAPI

For | mmunoc dtfPetrp i Ey Srcibighen AR 1 xod
[d99] é%iP assays were carried out as previously described. Briefly, cells were cross-
linked with 1% formaldehyde for 10 min at room temperature and formaldehyde was then
inactivated by the addition of 125 mM glycine. Chromatin extracts containing DNA
fragments with an average size of 500 bp were immunoprecipitated using anti-H3K4me3
(Abcam) or anti-H3K27me3 (Upstate Biotech) antibodies. For all ChIP experiments,
quantitative PCR analyses were performed in real-time using the ABI PRISM 7900 sequence

detection system and SYBR green master mix as previously described. Relative occupancy
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PFA at 4 OC for overnight and enbedded in paraffin.
After sectioning, G-P was stained with 1:200 anti-GFP
W@ 2@999867 Santa Cruz) fol | owed by HRP-conj ugak@mSG2008/000407
anti-nmouse (VECTASTAIN ABC kit, Vector), and then
devel oped with DAB (3, 3' - Di &hi nobenzi di ne). Nucl ei

wer e ter ed. Wlt Heanot.oxylin. G Band . .
valuek i, FIEAGH B defEreint e e dparen i OpgeEMau L eficignppfratios of
the affiolifft 6 CindthiipirecipithtddaDNAS toethabdf tht ambd semplp ehidfAbenalized to the

treatnent and nethanol: acetic acid (3:1) fixation.
level gbseqeed. wer e prepared by standard air drying method and

G band karyotype was perforned. M croinjection [096]

i PS cel'ls were resusmBisaiile Sequdaciigdi um (which is

avai | abl e from SAFC Bi osci ences, Catal ogue nunber

[®B] Bswhitt trdatméntiof IH\IADMhsfpet:fannemwﬁh thé Inoprimt ¥ jD(NA Modification

i G S RSt b ARG B purinc by

usingd@ €l 9ddidnCeolififis, thed hﬂo atd JARY/1 OctbInGRbiéh) 4hd sequenced with
I ncorgorate into the ani mals. Chronatin

M13 (feriand 3pe E¢ YT icaRTimBers( LHmPys tagfswre[l@gd’]fordwwfawa@’gnog promoter

[ke
rd EIROSA S8 AT RILAGE QS THBOP G (P oy ) nd
5’-AGCAATORA RS ACH(ET @miﬂAﬂ“ 6T ATEAYGEQHS N(Ee R). Primers that were
i nagt i vat ed the t|on of 25 eg e. )
used o Sofat i nang&lqylggt S a| nPhg f:ﬁg‘/llgnenﬁfégw t RIS >
ATGWmmemmesEmDmr HY)iapdt at ed usi ng

s-c@RbCedt TARC AR T AL (e NI Mot s

quantitative PCR anal yses were performed in real-tine

using the ABI PRI SM 7900GeRRftiBWEe det ection system and

SYBR green master m x as previously descri bed.

[0R9)] mR/en@dlﬁuﬂm‘chﬁlcmeisd\ml asingl 00 #g gehdmyic DNA extracted from

MEFEAES 8 1 or GERETS Dl b IRt TRt BF SEnssiRrisg sed for

‘ mpl%gt&dt ﬂh@tfoﬂf)wi sdqieite: SAGACHGEAT BT ABOTIGGATAUNC (SEQ

| evel observed. Bisulfite Sequencing [098] Bisulfite
ID NEx dht nent  of DI\lAvvas performed with the Inprint(tm

Antlé;?% L#Yﬁgé[fs uS&f fop Qm?hﬁni(%%m} f(ﬁmﬁgb deddds.

ture's I ns fied products were
Esrrlqoéf TGT@GBGG@G@GwCATCAr@EQd@ NOF 2hms, cloned into

b 8 AU DRI, 1 1

Esrrg‘ of- GOPA ARG TIC NAGOG A% DOCH(BEQHRINOh) sequence:

Octtgs - AT ANCEEAN T R B GHRERIBPONG o) *

Sox2P5 - CAGE TCIET UBECATOA YT | Ssglmg Nyt pr ormt er
had t he sequence: 5' - ATGGGIT TTGGGT TATTTA ( SEQ
cMyq: 5’ kGG EGH TGAAATAGGGCTG (SEQ ID NO: 7

Microarray analysis

[100] mRNAs derived from cells were reverse transcribed, labeled and analyzed using
Illumina microarray platform (Sentrix Mouse-6 Expression BeadChip v1.1). Arrays were

processed as per manufacturer’s instructions. The microarray data were analyzed by SAM.

Generation of Esrrb reprogrammed cells

[101] Using direct reprogramming of genetically unmodified fibroblasts as described
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5' - CCACCCTCTAACCTTAACCTCTAAC (SEQ ID NO 11)

CGenotyping [099] PCR anplification was carried out
wa@ising3dBen ng genoni ¢ DNA extracted from MEFs, PEESG2008/000407

cells, iPS cells or enbryo ¥12| k sacs for each

reaction. The sense priner ed for anplifying had the

prevbeLIK&MeTl% ])S-K 7 se%lg’ecegl{ igfr?\gr sE ‘uE gz-e %S;I—rp?faﬁ: y F‘r?sgnerg’s‘g et al., Nat

Biotdchrolf @Q00DVE)J 132@URIG&S, SB, kiMyc and Esrrb were coexpressed in mouse

e S SIS R hi  f nsigd osv tr

alkalﬁle %%%%TCTGA&CT%T C%ﬁ? hpégqln 6ﬂ%\6&ﬂﬂvﬁn§these Oct4, Sox2, c-

Myc samcaﬁﬁmlmm IscareGatyo @%Qeql [ho N O@PEC Mpeogrammed cells.

Consgsrﬁ% ySsli W % geh vedgﬁocom ce'\$ F g%%%ﬂng\?‘éérﬁ% formation

of amy atabter cloaes (dabaioedhawd; Bidloghed0Qsi suprd; | Nakagawa, 2008, supra).

Prev@g%%%%@% dO | %ng%tajgee%:ch aﬁp/b %g)élscéfoe%gé%z)?lls %u5f1 reporter as a

stringBR0 YElReion @tfaté%ll it the GEd1ash ofl FpréramBRAr @Ys QW@mgBe"tGhl 2007,
anal yzed by SAM_ Generation of Esrrb reprogramme

supraaeﬂegce[ mpsquM%SdW’é&ouéﬁpﬁé’é’rr&mﬁtﬁg(séﬁbcg dhkt .e& al4 Ylech Dev
f
(200%9'%1’% F%‘/C Eéo) Fsb %@?érgrléﬁﬁ/ Celpﬁéﬁﬁﬁl'&?gﬁ)??( 521{513\; Y FS cell-like colonies

y R, Cy Stem Ce
with 21!:54 .@bﬂ andicMyw ES ¢ll- lileﬁt caddnigs dimerghi aramd r9o+11 ([d200¥¥ quantified

the el 0 GEP positVR sloni i VORTFie il B The el pf ggperacon of
Esrrh)fmbﬁjgﬂﬁdedScelﬁ Wwad appeoxialatedy B@¥Vcofsthat stesingdby irittoﬂuétum of K1f4,

Oct4, lhéé %I nedoﬁnﬂég h@ as%axi gAll'g gdshel\vlavg%ﬁbegt':hgn%é%pg eplace Kif4 in

reprogfRhatizyTMEFEel | s are also referred to as OSCE
reprogrammed cells. Consistent with previous reports,
[102] MEEow2reatnghsdudddowitli @oufydlEP treporter with Esd, Oct4 and Sox2 and

the 1@%@%@%%\%&3 ?tgylgalﬁﬁ%gbﬁgéalg%&gogta Qs%t B%B(ggmghd SSEAL1 positive
cells E’ﬁeewlgug Nmr&ex’ea&n&mw@sdlﬂhaﬂ?&gfLWRﬁpo@ér Wig Eviag i @64, Sox2
endQ enous Pou5fl reporter as a st rlﬁﬂaent sel ection

and %Myata@g hg presery émre@&r&wemnahse tq wepesyPhRnelkaling phosphatase, Nanog

mdi%ﬁ*)&lt?&e&hls supra). Hence, we used MEFs with
PoubfT-G-P rep rter gzabo, P.E., et al., Mech Dev

(2002) 115, /- é@ f ﬂlh r v%rifé th otenti al
of Esrrb in J(ﬂl gtg}lz eprogra c%llgJ th Oct 4,

Sox2 and cMyc. ES cell-like col onies energed around
[H3] Tp Bﬁher viaraetarzq thecksrith esprrarsameg foeliipvp perfpimyed expression

profififig ?@'c?ﬁu@"thytraﬁi@é b;{tgﬂng -of4fo E9 celThﬂeseftﬁfeQ'r@ﬁ%graﬂfmed cell-lines

generatlono Esrr reprog rammed

(two aprpiEsssh reptogramiBedcell- llnemndonled‘ohﬁtﬂ byprpgltanmﬂmlldmed)fand MEFs
denveh ff146m two mouse strains. Cluster analysis showed that the reprogrammed cell-lines
resembled ES cells more than MEFs (Fig. 3a). Our microarray analysis also revealed the up-
regulation of ES cell-associated genes and the down-regulation of MEF-associated genes in

the reprogrammed cells (Fig. 3b).

Epigenetic status of the reprogrammed cells

[104] ES cell-specific genes such as Nanog and PouJ5fI are highly expressed in ES cells
and their promoter regions are deficient in DNA methylation. In MEFs, these genes are

silenced and their promoters acquire DNA methylation. Previous work has shown that
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Cct4, Sox2 and c-Myc (Fig. 2j). The result showed that

Esrrb can replace K f4 in reprogramm ng of MEFs. [102]
WO/Ri6S/13@86E t ransduced with Poubfl - GFP report erP@i/s62008/000407

Esrrb, Oct4 and Sox2 and the inventors were able to

i nduce GFP, al kal i ne phosph§§ase Nanog and SSEAI

o BT S SRS 0 RO 8705 Sl W,

N., etadld (IéNeS'tBﬁtGGﬁDQOiOUI)/EnSSQVB, (watae Kadteal | Vature (REOTEARS, 313-7). The

el BhceRlatsss: Jonoe ahd ssEn e g 1,
bisulfit€ |s!e<g.\e[1319§]for-r BS fcéﬂst NS FsCHARtR6 r&rb &8mint@ dBRIIMRs. The result showed

r epr ogr ammed I's, we performed expression rofiling
that H%Amaqshyla@on wes tolsamsmr repregramoed colblipes @ég-14a).i nes,
t hree_repr.ogra d cell-lines (t for Esrrb
(108h o BS iHBcbergr] Egrien dut AfscreBrresHl ot Rpderes sstem e ES cells

differ&Ridte |exRfbit 30t MrFaRtitlerMeAndy pihrk mdrrwsleacﬁbé HIPR27me3 mark
Cluster analysis showed that the reprogrammed

(Bemsisin, -B.Enest alos €| (800G S 25| 318-376)- elt t Wizt fuvthes testpdy whether these
b1va1§1%20é11 gt I{rgt%cq er@ﬁl?elsgtﬁl i tﬁje %gxdﬂ)gr\eéﬁl%@%gf cells. ChIP assays

u I on O assocl ate
usmgdﬁmnHBEgmle&tandranﬂfHNEHmGisamﬂmﬂR:d rgmalﬂd tlhalt Ihhe:hromatin of seven

o G5 RIS S5 b5 s B R FDE oo caions

(Fig. @6). NOgEsaln s Estiéikdnt it ﬁ}bﬁbhystad@o ﬂ@ﬁsmlranﬂg Eﬁt oalaléht domains
and their_pronoter regions are deficient in

e rariormgd ar i cells(Wemig ct HeL0getipsd)afrdogithen Ehé’dabQNE data showed
that thggelpf%aﬂét%@ & 9f AL m&gm% g&ﬁelaydvfst fegﬂ) erin Nl %nvépféf)resswe

shown t hatrepro ads to erasure of
(methymwd)l &t aacive Kmrlgmethyhllted) e yonig stater and/thatr 'allvalentl\lchromatln

structfes Wﬁ{%?%mreéébﬁﬁﬁo%}ge&@%gd g T ont [ vont o

assayed the sLatgs of .nog and

Pou5f | pronotEsixbzen *' f ES cel | s,

VEFs and two reprogranned ceII-Ilnes The resul t
[196bWedissesaif thisisenregragnned; asHs Was Werssebthined age pluripotent, these cells

were rn%&ro?rg mrﬂo %ekéllt' Lth éS&/E'L% em :tg%r S. Agsoéxla odc ]§$ rp%ﬁ%llaﬁuned cells

genes e repress ut under go |
were vzlhewedﬂﬁ)m &MEEs dmthfaerueﬂﬁ'}hltepoxeerhthby relf@F I pavitiae Befwe introducing

these E%ESA' gﬁg ttﬁreg[)ﬁst%%%qtqa rt]]aelzg%%nlt \illg\fg'_?ogﬁ énsg f%t)a rSIIﬁF& \%ag nﬁet 8'8%’E#8 and

OSCE#I3t kell-linestid wheidiekarydigse (SdeV Blgoda, ) Golbiming injection into
structures mergg£resent in the Esrrb reprogra

blastqeypts sthe @FEE#E and) OSGE#H § celhdines-epuiripuged, tymouse emgryos as the 9.5
dp.c a?lfnblg)dg KhoWRd ﬁ?&eil@‘?ﬁéo rﬁt%he 3k ek idat 14&%@5@1@"%@ N6a-f). The

n genes X2.2, Sox21, Pax5
prese&«wd)f the dow retryvicusas & the gotkotah tisgues f ret chimeriq @nbryos iwyas further

t,l.s.consist L r
conﬁxalé?ﬁ?) Rgf’l?g# % ete t1n I, 3ssay, g{}s n]%\f‘g n)gllﬁéﬁ%:égtaﬁ{éﬁgj%f the embryos also
mdlcat%th:ae ItllleSGFMfdsu@eebllabomnmavto slufissaps (ALt EpHt Hence the OSCE
t he ab ‘g dat homed tgg 9 enetic sta b

reproBAT LR g OERBSCTE R 5 HIHUES POt ea i<LF et ligshees.

[107] Esrrb has been shown to be involved in the maintenance of the self-renewing state
of ES cells (Ivanova, N. et al.; Nature (2006) 442, 533-538; Loh, Y.H., et al., Nat. Genet.
(2006) 38, 431-440). Thus far, reprogramming factors (Oct4, Sox2, Kif2, K1f4, KIf5, n-Myc
and c-Myc) are involved in up-regulating ES cell-specific genes (Ivanova et al., 2006, supra;
Loh et al., 2006, supra; Boiani, M. & Scholer, H.R., Nat Rev Mol Cell Biol (2005) 6, 872-884;
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(nmethylated) to an active (non-nethyl ated) enbryonic

state and that bivalent chromatin structures were
waewuis@d7 i n the Esrrb reprogranmed cells EsrrBCT/SG2008/000407

reprogrammed cells are pluripotent [106] To assess if

the reprogramed cells that3fere obtained are

carnfiight, £o5E: Rerplavirreonybl. ReS bk bt st ol e 2006

1, e26:N1hshi Ve e al Nd: Vsl BisInbBR, 62483 §:tdn; IGHPal SRR Ce@Biol (2008)
t’hey are GFP positive. Before introducing these cells

10, 353113601 Y:! gmnazgslahty 4ntg hopvhgsrpt @gé\mes FW@S?@@?’EHS iithtOct4 and Sox2,

the r§f! @P}E&Eﬁ] 4 rE Ltlti@ ggrgg%ﬁgg \Qfsj ExdrhifEP 'ﬂ?edpresent

nor mal  kar yot ovm ng 1 njection
inveritors alboé petvonrgkyt mapﬂekieth@ﬁ(ﬂﬂ#fg sated Om#.‘aﬁd oghedr ttanserption factors

i SR B o SRR PR R T MBS SBRA9S o

1nterf(sF|t(9 findahit) Esr® trundabGetredic tsites bOtHe EGFH @&’ﬂxd (sae%g Nn0). This
york sac tissues of the chinmeric enbryos

Suggwr : % EsgBnfautdrpgtepfalibcrestate dtsi orn §§gr§§suzrs efélﬂvm@h it is known
whicf %)anesl AEWAARA By MR8 /fis e cRIPWHOBePESR iNeritlcesl nhl@iptional

P-positive cells contributed to all tissues
effec( Fm thes@geriey. Theesfors, DNfenﬁB@aTa)eprp@gmmr@ pérfermeddo determine
| uri,pot o} 0
L e
harvdsféint \defflerent thﬁ@pdﬂiﬁtsm%ﬂ &Iaﬁsfeafont d¢feshRBIA expressiinn@nsthate At day

2, thegglg%g)egly:_%ﬁﬁe ié,g eﬁs g?plec‘tpg tof %ﬁrb w&%g{i?ar gté %gggellgg%ﬁsfected with

contréB %m@ﬁl@a .expresiin @nRNAe ag@ﬂgtam msef AR O6E); (thesedeellS0M stained
2, KIf4, KIf c and c- are involved in

posuws fos licating r@owa&ém pRite] maent@}ewesthesevﬁﬁo%l glaragteristics, the

o PO ok Bk g RE o B s, oo

Sall48 2115 Gy Eaknasy Kifht KIfP, we@t alazlady r@hueed &?:igmwao 28681 4 days and 6

days,ltgé ’Eswg quzp%?e'g ]lé@ g?ll? Pvere z?\léetady %et‘ﬁrentlé‘t-.)e%l \%}F élgsgl%g 6%10rpholo gy and

loss 6f akkabes pHd)@hgase] stain@tig. dfhe, ddWatshdvedd tHat (Elsrrb Z@Qﬁ)reglﬂatlng genes

353-360).. TQ gain, insights into ST medi.
assoqih BUMES AL E S BPF ORI SV By o o, a5 apd Sox
gene$ Q@H RfehMedRARNOFOHBER BErb,NOED éﬁﬁ'ﬂoiZV(Fﬁg Qbﬁ%&?&tmgly, they
The present inventors have previous ed
incluge gefies gvhih ensods forsegulatens of @M@ptm%a@eﬁa '406n5415’dt S@Ffsrenewal

n
eV o5 ey S ORI LIRS il i
somefexphinatiat asEswhip Esrsb tmwmiktvuth O¢té amd Boxiin 8w reffrogiamming.
Esrrb gene (see Fig. 10). This suggests that Esrrb
(X8} Upingefdingty Furificatiop At wasst peeiameny Esgg v, found in a complex
b

that &lnttzﬂgé’cﬂgltah% glz(} Wﬁ %g Fl?%'@@@ gar Eﬂn gtbyl.,%'()g, supra). It is
poss1bkaathac in pididioal to ekgdating nomhmeta@n egenes] IpeoteiepreteirDiieractions

T A N T T .

exprésSioh préi@ pindh isomati RN sSRIPLLEterest o Rar whsthecbthér components of the
di ffgrent tinme-points after transfection of ShRNA

Nanqgy gpd s Scth commIReT chave FePregrgmaing HAneHnsh Jireyuhrverkeon the

repro%%uﬁﬁh{gsofq\ﬁﬁﬁﬂoqgs QEllr f lgﬁﬁ’%ﬂ‘tgﬁ ciiti®dl k&E of R1faSn 9&114)&11ng cell fate.

transfected wth cont expressing sh

The ahyeemesult shows ¢hat &df4 gingbe 6& Jaced hﬁ FerrbeMithow wgb%ndéw theory

the data obtained with ES cells (supra) provide evidence that the three transcription factors

Esrrb, Oct4 and Sox2 target common genes which are either critical for maintenance of ES
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positive for al kaline phosphatase. Despite maintaining
these ES cell characteristics, the expression of Esrrb

whowad3genhes whi ch encode for key regul at ors oPCESG2008/000407
cells (Sox2, Nanog, SalU Tell, Tbx3, Eras, KIf4, Kl f5)
wer e al ready reduced (Figuré56a). After 4 days and 6
days,, the Esrrb depleted ES cells were already .

cels G 7 ShEP S BRI OB Fro SR B bgy and | oss of

al kal i ne phosphat ase staining. The data showed t hat

[¥09] Mheilisting or digavssionnaf ayeneeisusly published dloghmpntHs thig|specification

tate. re r Falo e 5 r Ll e

shoull ! B 1f8en SR EXAIERGuS PTG kLR g M OB e art o
is coraiof genetaBaovlédgey. 10). Interestingly, they include

genes which encode for regul ators of pluripotency

[118bXhe inmendipns SHustratively edefcrined eheaeinr mgyisuitahly YeTpdarticed in the

Thx3) ..a e r 1N s (Kl £4,. Klf I .
sbsenf P o SeRHF B SRR Jh0ahroar o opl sty gjctosed
hereig.alihw) fér ednipléxcthd temt ‘Somprising?, éncledingrcnmdimigg”, etc. shall be

108]. Using affinity. purifjcatjon ang nass .
read SHEEGRLERY BTt BHIRON, SHAG thh word QRERBISY g variations such as
"comPASdsiopeeh "3l ¥eCirletsWdiddo §inpB/ the 28K8siorBUPA Stated integer or
iang et al., 08, supra). It is possible that in )
groupsd af tintsensobytegol she waclusipmn! eny ger giaiegsr or group of integers.
- | I | 2110 .
SR, OB ol RS OBSpRELIENIE ESE oy et ag toms o
descriptionEfdceét! oshmitafiorg agdrtberexipmesitemtioprioghanmsé f such terms and

samatiec cells. It is.of jnterest to test whether..other .
expr RO AL AES e s RENgar (o op WG p TR A AP ioBd R portions
there6® BOO griﬁlmolgﬁizfe(?llﬁﬁit ivaticus rﬁbﬁﬁbﬂlit?ls\wff boh?iblé Méthin the scope of the
, reprogrammng of MEFs to i PS cell|ls highljghts a . .
invergiopyGlameds Ghs- gt SR berdersisd t#lﬁtgfﬂ&*&ugk gg? gresqifginvention has
been 3P BcdiESMbdlost WS eteiHiariflehtho@RRerE afi® Bp@RGRY fYurbS Midbification

thout “bei ng bound bg theory the data obtained wth
and egaten [of the ipvealions onbeflicd thegkin dereim sisclased mpgyebe resorted to by

t 3L Dt . . 4 . t .y
s KA Ul 6 L 30 R bt PO SRl v witi
the sape lbbdas iyentiorar e t hensel ves encodi ng for

rogranmm ng factors. [109] The listing or_discussion

re
[G1] Thgriaversies) Raspbasi daseabadobagiyt and epnfrigally herein. Each of the
narmo3RF Shi STid LipOR o Blin BELHAE R 8 genefe fisclogyre also form
part affth¢ hyention. dihis imcludesntba ggemerdekcriptioni of dhgeinvEniOn Wilkea proviso or
Lnventions illustratively scri bed herein
negati(h it s i S bR pAET HorbE£360 ks Es el ghefher o not
the egdisudaniteriallis Spdciidalli redited heveinat i ons, not specifically
di scl osed herein. Thus, for exanple, the terns
(112} iphérsimbppdiments eteudlitiiy the fodlowangélaigts, readditigrh athierdeatures or
r.ead .expansi vel nd..wi t hout | i-nitatij.on. Th the .
sspedy P BRI EY PG b i St BRI Broght ase e i the
will recépiize thattfie inviehtiobB alsodRérsbpdebciibed imtbiynd dfeanyiadividualimember
of a s%ate integer or groups of integers but not the
or supgrepp of BymbersafyioMagrusi gfWBer or group of i ntegers.
Additionally, the terns and expressi ons enpl oyed
herei n have been used as terns of description and not
of limtation, and there is no intention in the use of
such terns and expressions of excluding any
equi val ents of the features shown and descri bed or
portions '
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thereof, but it is recognized that various
nodi fi cations are possible within the scope of the

WO popensdsonh cl ai ned. Thus, it shoul d be under st POTSGHa8/000407

al t hough the present inventggn has been specifically
di scl osed by exenplary enbodr nents and optiona

WHATEAS gIesIMEDIIS:i cati on and vari ati on of the inventions

10.

11.

enbodi ed therein herein disclosed may be resorted to
by those skilled in the art, and that such

N fiefhiod dif e fBStiR Y- Yot eAtih@dtSoPinait taRSagteilgdifferehated cell or of
within the scope of this invention. [H] The invention

rmntbmerrg ené%t onseef Mvpaieneyaand seéraneivend ¢haragtaristips of an

ﬁlll}f %%’xtlta € rt%lg é“eé%"r?g‘%"%‘ S 1n?lﬁ%r§ab§? etﬂ? aln% %t: o?nl‘mé Qrgﬁllty of an
Qfstréé'bﬁ rbl%téﬁl’ﬁad:dpltbr (Ef) prateig) (btdﬁﬁmétitﬁlag&ﬁ@ﬁdtrﬁ thereof in the cell.
description of the invention with a proviso or
ne ative I|n1tat|on renmoving any subject matter fro

n@’émﬂso laighh.arhesendhe G drotein I%Pnérﬁftantﬁ?é‘%é’ﬁ{%ﬁeg’e gn Esrrd
gﬁ%@l .24 ahEs Z)%tfe{ cally recited herein. [112] O her
nent s a |n the following clainms. In

addition, where features or aspects of the invention
dihe nobad ofodalmis ¢red, ferthel ciimpkising ingreasipg thet dmyeunt or the activity
sgillego ﬁ' E art will recognize that the invention
%4 °Bf 8PP gv escribed in terms of any individua
menber or subgroup of nenbers of the Markush

e wieth¥d It dn$ dakdlf Makiné B 31whéreliBthbodeart p@ftifaﬂjl Hifftgentiated cell
de-differentiation of an at | east partial

ds pnaefaterminally differentiatedrsomatin eell, i nepugor p% ailingage-fsstricted
f ¢ ) !
el 4TE RSBk B AR O B g™ O

i ncreasing the anount or the activity of an

. Remghed ofeiriyt(mé of elaéps dr 3( wherpinpghe uediffereofiatad cell is one of a

funct i onal t th t |
AP 0 GIESET 470 CoGKIE B M A BITRE Pl Pa gl of

an Esrrb protein, an Esrrd protein and an Esrrg
PRtfdtRod &f aniitheBEchads of 5¢vBbrd ihciRising the Wiioef of the Err

~conprising increasing the amount or the activity of

neteinrfin dig epllaompsisgincrpasing heRxprrseion Pf s Eroprotes.

clains 1 - 3, wherein the at |east partially

gl‘l-{efrgétﬁgq UG 8 e\lvlll rélﬁ tf?@%p%ssﬂmto?'ﬁ{g E:}‘?H&felfx is mcreased by means
erent laf ed Somatic ce , a precurso

ldfaemgleid &$d moldceld. stem cel |, a somatic stem ceI | and

a progenitor cell. 5. The nethod of any one of clains

R LR G RN

I REkhoksthlk. mass cell. 6. The nethod of any one of
claims 1 - 5, wherein increasing the anount of t he
Enprotein in the cell conprises increasing t

eumre@bwbﬂf JpimskoIEs, Wherein dheuceic mm«?ﬁcnl@ds BN AePBEPIA.

6, wherein the expression of the Err protein is

| ﬂ%rrgaﬁ(%j opé/nﬂ%%rbsf c?afim§ 74 Wk Rifhk AulRicqeid folecule comprises a

sequence encoding an Err protein or a functional fragment thereof.

The method of any one of claims 1 - 5, wherein increasing the activity of the Err
protein in the cell comprises modulating the interaction of the Err protein with a

nucleic acid target sequence.
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8. The nethod of claim7, wherein the nucleic acid
nol ecul e is a heterol ogous nucleic acid nolecule. 9.

wab@monsishod of clains 7 or 8, wherein the nucl pCTSGMI08000407

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

nol ecul e is RNA or DNA. 10. {he nmet hod of any one of
claims 7 - 9, wherein the ntitl ei c aci d nol ecul e
dhemiiéthed o el sian Lk mdereim thediuokpicati dEtargep sajuence axmpaises an

functi onal frq ment theﬁe f._1é§¥Thﬁ net hod of'aq one
Ghtregegirrepopse elgmenfor a palindramichyraid hepong re3popig elgpent.

the Enprotein in the cell conprises nodulating the

e $h@REd OarQfonkd€ chlths PL 81 Whétei ih&redsitp e attvidtdfdhe Err
target sequence.12. The nethod of claim 11, whérein
tphatemio tled eellaaomprises oningapemmiex kedwpen enesofdi) the Errggetain and
response.el enent or a .palindromc .thyroid hornone .
AIERHS i hE RErro B korhebRf Hg (16 B PP F proggin and o
tompbundiherein increasing the activity of the

Enprotein in the cell conprises form ng a conpl ex

bet ween one of fi) the Err protein and a protein, (ii). .
tThe mmthogeloglaimn ] hdherein Bigrompaundiisceleried frony theggrup consisting
i 3rEbie.  pROBLE uf e, RIRENAA addhy Il bty Bhanic
@gfidlegnl€onsi sting of a peptide, a peptoid, an inorganic

nol ecul e and a | ow nol ecul ar wei ght organi ¢ nol ecul e.

. The od | ai.m 1 wherein the Err proteinis
Theaitihol B G F e din PG o0 T Rgied Sy the
960 U 16cui® WG %ﬁt%rgaﬁli@mﬂrehﬂl@ HOX ¥ S BFRNBerdBicchef] Y1 hydrazide, a
hydrazi de, a Tl avone phytoestrogén and an isofl avone
ghyonephytoggtmgeni@d anHsoflavoheophyddestbgémm 13 or 14,
wherein the protein is one of GRIP 1, SRC l1la, ACTR and

PPA CO i r, .17z, . | Qi ,

e AT RERRR L Metsid e pLG TS RERL SRR ERE R aCTR

and aPBAR bahimakBactiMarmet hod of any one of clainms 1 -

5, wherein increasing the activity of the Err protein

in the cell conprises allowng an alteration of a

pdsmpethed phglaigh g, Whsein ﬂteaRP.Aé% gapmalreagtivatas isens ¢f RGL-1a and
Ihg 19. The method of claim 18, wherein the

ggggtpanslational nodi fication is one of

phosphoryl ati on, sunoylation and a conbi nation

themeahod @0anyldie ofelaiinsll of, whatemrificredsing thierstidity ofltHe Err

further conprising assessing one of: (i) the anount %r )

tPretendniths ¢e)l comprises atlowing ax alfsratiqhy ofp pasransiatigpal moditication

%?%%ﬁ%??(&%ﬁﬁ?%ﬁlnin the cell, and (ii) the presence

Of "& Hark the

er o differentiation status in the cell

The method of claim 18, wherein the posttranslational modification is one of

phosphorylation, sumoylation and a combination thereof.

The method of any one of claims 1 - 19, further comprising assessing one of:
(i) the amount or the activity of the Err protein, or a functional fragment thereof, in the
cell, and

(i1) the presence of a marker of the differentiation status in the cell.

The method of claim 20, wherein the marker of the differentiation status in the cell is:
(i) the expression of one of Nanog, Oct4, Sox2, Sall4, Tcl1, Tbx3, Eras, Kif2, K1f4,
K1f5, Baf250a, BC031441, Eno3, Etv5, Gm1739, Gtf2h3, Hes6, Jub, Mtf2, Myodl,
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21. The nethod of claim 20, wherein the marker of the
differentiation status in the cell is: (i) the

wexppassson of one of Nanog, Cct4, Sox2, Sall 4pCTsG2008/000407

22.

23.

24,

25.

26.

27.

28.

29.

30.

Tbx3, Eras, Kl f2, KlIf4, KIf? Baf 250a, BC031441, Eno3,
Etv5, Gr 739, Gf2h3, Hes6,9Jub, Mf2, Modl, Nmycl,
NofNihiyic1, Niotch2, Niag2Nr€2, X2x2, RRiiizb, RBjmnh)iRest Fitst3, Ul aT&ap2c
Ut f I %ach and Zf p553, or (ii) the nmethylation

st andh 3¢ pronoter of one of Nanog, Cct4, Sox2,

g Slathn s LER Eomalaroft; fhalts, OpiShER Sy, Teut,

I\R/ybdw)bd EM&MCM,,KINQMF&,BfaFMBaZBf CoB1ga), ]gito@fZEtﬂambww Gtﬂh3,
Rest, Stat3, U T Zf 5 . .Ih

reirst b, Ui Mopel NRr biNPae e SonBref oAbk b, Rbpsun,

anqgeg{ seftd, et Yrc@dp2t ARd Efssar ot ei n conprises assessing

t he anount’ and/ or act|V|tﬁ{/ over a period of tine. 23.

The method of claim 20, wherein assessing the anount
dﬁletmmm&t of qhaiot 20, wherein hssessarlg the smautti andéa aptyvity of the Err

surin ene expressi on of e pr ot ei n.
GBI coRriRLA e B An GOy e aBactn iy B < iag i,
conparing the result of the nmeasurenent of Err gene
PR MEERO DO Mitd20, Rter@h assessip the hmaBasoNMtRNEfitproté. in Thecell is
met hod of claim 24, wherejn the control neasurenent
aehipy s mepraTing @eng expaergion;iob i Krx aroteip inthe celst
essentially not nodul ate Err gene expression. 26. The
T o e Bl B P SRpAr, P el 87 e rement
of For gene sxpresson with thadtef e xpnted sicasuramentor t he activity
of the marker over a period of time. 27. The nethod of

A0t mefod af a7 atheieif e RE0 sl combriseh Bictse

¥BhdienPhaCdRhtTead? essehtRil§indt dBulaR K Qe XipEd¥bios. one
of a mcroorganism a fish, an anphibran, a bird and a

manmal . 29. The net hod of cI aim 28, vvherel n the cel |

iTheangthoshed ¢laim 2 veeran assessingthe presencecs mmarkerff s
l?i?/f?&hﬁtﬁdt{&ﬂ spaftus?x ltﬁé’&%g% T sesamg% laﬁ%t 1ct bléeisw’ﬂn End/or the activity

nphocyte
lo€ klad i ardeely bvaer aqrenadinﬁﬁme cell, a mesenchynmal cell, an
epithelial cell, an epidernal cell, a chondrocyte a

pat o a cumyl [ g, neur
AR et Stard ol BimE S  gpEnge he ol s ebpfheddigin or i
CBidpriséd USIdsBofpahism. @ pancreatic beta cell, a
el anocyte a hematopoietic cell, a macr ophage, a

nonocyte, and a nononucl ear cell. 30. The nethod of
Ay megtbodof Jim % wherein the hgsborappismngoreefa microorganism, a fish,

Cu'a}#hﬁ?ar?]abl@ﬁd@eﬁam pf clainms 27 to 30, conprising

ering a corrpoun ‘that nodul ates at | east one
of the expression and the activity of an Err protein.
Jhe methedlof ¢laine?],iveiceeln ¢cled delldbh aianedaliay sbinaticetlhsadeaddd from
any one of clains - 31.
thg group consisting of a f]broblast, a myeloid cell, a B lymphocyte, a T lymphocyte, a
dendritic cell, a keratinocyte, an adipose cell, a mesenchymal cell, an epithelial cell, an
epidermal cell, a chondrocyte, a hepatocyte, a cumulus cell, a neural cell, a glial cell,
an astrocyte, a cardiac cell, an esophageal cell, a muscle cell, a pancreatic beta cell, a

melanocyte, a hematopoietic cell, a macrophage, a monocyte, and a mononuclear cell.

The method of any one of claims 1 - 29, wherein the cell is cultured.
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33. A popul ation of dedifferentiated cells of claim
32. 34. A nethod of identifying a candi date conpound

waeapahbaenf effecting de-differentiation of anPer/SCEashoo407

31.

32.

33.

34.

3s.

- 36.

37.

partially differentiated Ce&m or of maintaining
pl uri potency and/or selfreneWw ng characteristics of an
(Thed meflerdeottdlaine @7 ¢e BO, cohdpeisingtadadnisteripg b somgound that modulates
introducin the cQ intq a cell capable of
ék]ﬁi‘%§§Pﬁ (FXRFCRS! ‘E&'ﬁ ac%‘fltya‘)fc%‘r#c'[ PR fragnent
t hereof, and determ ning the expression of the Err
A @é(ﬁff&enm&f SN Ainéd'6Y BRILANSH O HFTne'df Bfaich' - B 1
protein is an indication that the conpound is capable
of effecting de-differentiation of an at | east
papapuddtiop of dedidierentinted cellcefidlaioy32%f i nt ai ni ng at
| east one of pluripotency and sel f-renew ng

har i st ti . ; -
SLBEAB ST B AIEL BT Eh B Bt g Fifeniaion

OGS bifi bt 1pasppeitiallp difesrerithitddg:ellfop b maintafing Aluripotency and/or self-
nmet hod of identifying a. conpound caﬁﬁbl e of effectin

aeneyiing ehegastsriaticopt falfural#fea?mraé%ds%eﬂp methed,comprising intfoducing
tid CB R {i?x{tgq cEff lc%pa‘ﬁ?1 e Hex sﬂh?l i ﬁg)erem bPR %G EYnal fragment

and/ or renew n aracteri s

tiredledff z&rdaidterailmdg ¢l dxprdskien W€ theditr potgin, |\8}nengn an increased
contacting. t E ound, an Err, protein,

expreriomaling Fapretain A infraton it the fampiqung jnappblggh gfiecting

ARt AiatlVR T §h At feh8 ptdﬁﬁllkl Idt fedr bt ceilhﬁ off RiaiRAihRg a@ feast

a conpl ex between the Err protein and | east one of
Nae ofjplarigotentanidrag] franevsing gharactpmstics nﬁ@mn@rhffsreamtqbcél
of effectlng de differentiation of an at | east

ARk Ie"i‘hody ofdc¥ eI£ r\}Jhe i ﬁixeclﬁ'l éro%x Y ar B &b{% d'& a%tEsrrg protein.

I'EE NS urip ency an -renew

characteristi cs of an undlfferentl at ed ceII 37. The

et hodire inetodl afidmtifyiagpicompognd ¢appbladdefiecting da-diffekntiation
tube a con‘pou@d t hat IS suspected.tao be capabl e of

b8 pleash gartinlly diffrseritatadyrethor pbmagitaigineplyrinoiency Apd/opself-
?erfe'tmﬁé &}gl?;?clter{s[@éw%aﬂ uldigiretate PO, Ble hARSH cRFisg contacting

Nanog an adding the Err protein, or a
fthﬁmnmp:mad dir By penieing érey ottionabfragraentdlareafyians at (et one of

t ) d.Qct4 to.the t
Biae® Safperdo et L T RGT o bbb B pSPmRRR hscugsn e
If)rﬁﬁa‘ixh% aﬁfleaﬁ& ShddfNanoshal ©d indecatls iRt thedddmipdund is capable
pertornmed 2;/ a suitabl e spectroscopic, photochem cal,

o effetingrdecdifferenbatinneqfian @t leastmagiablyi diHerentaaied bl greofor

; ha%rlt résaqg%a%t % egr}g)?%nxfcﬁ%ncg%d g&% P el(gW%II &ﬁyac eﬁlﬁtx&f of an

Eﬁﬂifﬁr@ih@teﬂlc@l] an Esrrd protei n and an Esrrg pr ot ei n.
40 The use of a nucleic acid nol ecul e and/ or a

rrpou]g(g tt{]& i ncreases. the absolute quantity of an
&ofirlaim 36, CRMPTISING: t he manufacture of an agent

(gf acﬁlflriget%té {88 ¢ égn%(ﬁfﬁh'tﬂt iis,oﬁlspected to be capable of modulating the

complex formation of an Err protein, or a functional fragment thereof, and at least
one of Nanog and Oct4,

(b) adding the Err protein, or a functional fragment thereof, to the test tube,

(c) adding at least one of Nanog and Oct4 to the test tube, and

(d) detecting the said complex formation.
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38.

39.

40.

41.

of an at least partially differentiated cell or
mai nt ai ni ng pluri potency and/ or self-renew ng
W@ b@pasdser i stics of an undifferentiated cell. BAT/SGL88/000407
nmet hod of claim 40, wherein the Err protein is one of
an Esrrb protein, an Esrrd ‘bQotein and an Esrrg
Mhe nRithod of claim 37, wherein the detection is performed by a suitable

spectroscopic, photochemical, photometric, fluorometric, radiological, enzymatic or

thermodynamic method.

The method of any one of claims 36-38, wherein the Err protein is one of an Esrrb

protein, an Esrrd protein and an Esrrg protein.

The use of a nucleic acid molecule and/or a compound that increases the absolute
quantity of an Err protein in a cell, in the manufacture of an agent for effecting de-
differentiation of an at least partially differentiated cell or maintaining pluripotency

and/or self-renewing characteristics of an undifferentiated cell.

The method of claim 40, wherein the Err protein is one of an Esrrb protein, an Esrrd

protein and an Esrrg protein.



