METHODS FOR PREPARI NG OXAZOLI DI NONES AKD COVPQSI TI ONS CONTAI NI NG THEM
BACKGROUND OF THE | NVENTI ON [ 0001] Oxazolidinones as a chemcal class find
wi despr eastousm/@ssophar maceuti cal agents for the therapypramdspeoopbozraxi s of
such nedi cal conditions as bacterial infections and atherosclerosis. The
utility of these compounds has spurred efforts to find efficient routes to
synt hesi ze them such as the copper-catal yzed cross coupling disclosed in
US 20070049759. US 20070155798, which is hereby incorporated by reference
inits entiret recently disclosed potently anti-bacterial oxazolidinones
that feature s&ETH&)BE@&IMDWIWLUR&B@TMCW@EMJS&| es were
initially incorporated by synthetic routes involving tin-based couplings,
whi ch because of the toxicity of any residual tin conmpounds is not
desirabl e for pharmaceutical use. Accordingly, a need exists for synthetic
r out e CROSSHREFERENET TOREUATED) APRLKIATIONS! i di nones that does not
involve use of tin reagents. Field of the Invention [0002 Novel nethods
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structure ereln aan are I ndepen fromH and
F, preuiicged that at | east one of Ra and Rbis F, Het is an
optionally-substituted five- or six-nenbered heterocycle conprising at

| east one N, O or S atom conprises treating a conmpound having the

struct ﬁgﬁ{) Slﬁl‘ﬁiﬁ‘f’ﬁﬁl\f romthe group consisting of optionally
substl 1[%? enzyl optionally substituted G -C6 alkyl, with a strong

base ¢ org,armélutdflﬂwm@ﬁﬁbn-and then addition of glycidyl butyrate to
the resulting anion under conditions to make [0004] In sone aspects, the

tr eat (PPt epThespriseant appticationrelaies tpreastield of srduging déurinotecy iyedsnpound, such
as |, :f()(?d get h%(h (?en%{zﬁ Iga&{gwlﬂﬂyg{@ségég%ww&j m di none. [0005] In sone

embodinen an ad onal step conprising reacting
with P53, PRCh{OBiegn 2dentonsiPgthd,l B @Ap(4- tabih) hidiing e thae osdehiatic ooalsf @hm be

wherein R is PQQOH) 2. [0006] The nethod may al so CO%I’ISE treatin the
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nmet ho maki n r nedi at e, a tional step b t he steps
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| , and trifluoronethanesul fonate, with a second i ntermedi
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and B R 3R 4 vvhere
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factors, Octd, Sox2, KlIf4 and c-Myc or Oct4, Sox2, Nanog and Lin28 have been shown to cause
mature cells to revert to the pluripotent state.

[0006] In earlier studies, the transcription factors were expressed using multiple viral vectors
(Takahashi and Yamanaka, 2006; Okita et al., 2007; Maherali et al., 2007; Wernig et al., 2007;
Takahashi et al., 2006;Yu et al., 2006; Park et al., 2008). The use of multiple vectors presented a
problem because of multiple integration events, which could lead to increased risk of
oncogenicity (Takahashi and Yamanaka, 2006; Aoi et al., 2008). Researchers have tried to
overcome this problem by using single vector systems (Sommer et al., 2009), excisable vectors
(Kaji et al., 2009; Soldner et al., 2009; Woltjen et al., 2009), non-integrating vectors (Stadtfeld et
al., 2009; Yu et al.,, 2009) and transient transfections (Okita et al.,, 2009). However, these

methods are extremely inefficient at achieving epigenetic reprogramming.
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wwhheerreeiinn R 3 ;and R 4 together may forma ring, under conditions t o
produce tweo owvpaessmd o f the structure[0008] In sonme aspegitsomineo2coupl i ng
is carried out in the presence of a palladi um conpl ex such as phosphi ne

|l i gand bound to palladium for exanple, dichlorobis(triphenylphosphine)

pal ladiun(I1l), tetrakis(triphenyl phosphi ne)pall adi um(0), or Pd2(dba)3
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subst iA ymel helaoyle thaidipoggulaserhNagog ghsiinatask thd ©ed -for fhiekikifd gend, whichi asan
optionally: substituted five- i x- menper ed, het ergcycl e .c i.Sing..at
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follom ng structure or "a p ceutically acceptable of the diner
cells are so low that they make therapeutic uses of iPS cells impractical. Therefore, what is

needed is to identify proteins and small molecules that either alone or in addition to those already
identified, induce pluripotency or improve the efficiency of the induction of pluripotency in

cells.

SUMMARY OF THE INVENTION

[0010] In one aspect, the present invention is directed to a method for inducing or
maintaining pluripotency in a cell comprising contacting the cell with a biological or chemical
species that increases MUC1* activity. The biological species may be a gene or a protein. The

protein may be preferably a MUC1* ligand, preferably the ligand is NM23. The protein may also



wherein R a and R b are independently selected fromH and F, provided that
at least one of Rla and Rb is F, Het is an optionally-substituted five- or
si x- menbeweaotvauesdocycl e conprising at |east one N, O @®CTHSa0005027D017] I n
some aspects, Rais Fand Rbis Hand Het is 2-nmethyl-tetrazol-5-yl.
[0018] In further enbodi nents a conposition conprises the conpound herein
such as prepared in accordance with the processes above, wherein the
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five- or six-nmenbered heterocycle conprising at |east one N, O at om
such amalpmplganle| yay uindpideuthedtramscripzal wi , Mbikdz dlsy tleavage azglyyie, or NM23.

oxadi thiazol yl, and isoxaz Lethes. | a ts,, Het ijs an
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and Ris selected fromH PQ(OH) 2, and pharnmaceutically acceptable salts
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enbodiPrebiab]y, tetfadsent nal be ehesyynépiasiiz itaibofaMbitli dred 1 K-

(pyridinyl )ari/l oxazol i di nones by the following route ([0022] Schene 1)
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treat of Inter Late i,.th 2 equival ents of a strong base such as a
G-C ﬁﬂf??inrﬁemtbﬁw”f@ﬁéﬁﬁ&%-- butyl Iithiumor t-butyl Iithiumfollowed
by thgogdgi t i PResefanih@naPBBieRs idktiRe ehRaHHPRNII K léed raBy 4RGdrstBbd BlRRMR:

i.e G -C trial koxyboronat'e such as triisopropyl boronate. Aqueous workup

of t hdolewing tdesryiptionct ithn inviertiy, dhevraderencddedrewengs rgpicdehereio and the claims
trial lgoxg/n Qrate ester yields the boronic acid 6a. If the dianion of 5a is

t r eat 8P % a cyclic boronate ester then the cyclic boronic acid ester 6b
can be isolated. Further, if the electrophile is ZnCl2 then the zinc
reagent 6c can be isolated. Alternatively, the boronic acids may be

pr epaBRIEFYDESERIP TN OFFRE DRAYINGSdur e (M yaura Top. Curr. Chem 2002,
219, -59). |In this reaction, di ester of djhoronjc acjd such as .

di pi ni&‘b‘l o Bht aFesnt dMeR; & Thchegome Evtip1fadyt Bo t%qﬂlufrpam@é feaied;si ng
a pal |d@g!r1g)ﬁbﬁagti€’ényﬁéreinTlg@oxfz,e§ﬁH Eﬂen&cgﬂ%gﬂiﬁ @l?dv@ngss%ﬁchfsgr_ec?%tpﬁ hvdr 6t yzed
W th aqueous acid to the boronic acid 6a. F%rther, the trifTuoroborate
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d, Br, or . [0027] Het is an optionally- substituted five- or '

si x- neergdpedpehaptrib MBI “castipity dhangpset sureast Hopest Rancer colks Bamham acnieddudi ng

opti Or}é‘s'is't%ﬁce%él lfﬁt){étm 89 s X}r/ En%lrf%’sin]:gﬁkr/lﬁa’l* expression. Treatment with anti-MUC1* Fab
reverses acquired resistance to TAXOL®-induced cell death; C. Ligand-induced dimerization of
MUCI1* extracellular domain stimulates growth. The addition of bivalent anti-MUCI*
antibodies stimulates the growth of MUC1*-positive cells. Blocking with the anti-MUCIT* (mv)
Fab inhibits cell growth. Bell-shaped growth curve is characteristic of receptor dimerization.
Growth of control MUC1-negative HEK 293 cells was not affected; D. Suppression of MUC1*,
using specific siRNA, abolishes the growth stimulatory effects of adding a MUC1* dimerizing

ligand; E. NM23 is the native MUCI* activating ligand. NM23 stimulates growth of MUC1*-



pi perazi ne, piperidine, imdazole, 1,2,4-triazol, 1,2,3-triazol, tetrazole,
pyrazol e, pyrrolidine, oxazole, isoxazole, oxadiazole, pyridin, pyrimdine,
t hi azol e WO 2pyv289me. | n sonme aspects, Het is optional |l ycTaisbawviosazred
tetrazolyl or 2-methyl-tetrazol-5-yl. In sone enbodi nents, Het is
unsubstituted or has 1 or 2 substituents. [0028] R a and Rb are

i ndependent|y selected fromH and F, provided that at least one is F, Yis
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of hall8j&d, h§lﬁ%&§3 2é.\n¥1ﬁéh0"o“fha4 %Uféﬂ:ll&ﬁﬂﬁwd ofi wdiffergntigted, hkdGs

nitro, Y hE IF&M oal kyl ,
hal og é%qgﬁ%%%% ut ed ef}@ﬂé{%g@é] and ha oglel?]cyg%%lgﬁt‘{ﬂgt M ,tha? El ti?érgé;m([?%i030]
Al so i(plubpben® slf;m R%lls &xpn:tss MEClly ®idbsdti that fadl- lbl@lzyﬁrotern apCTonalthy gold
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proportion of Pd conmplex to substrates to be coupled is not critical, but
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usef ul t none ring is effected in
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about 300C, and at 1? Chl Omt‘ii\ﬂ% 7 to gI yCi dylﬁcgster of about 1:1 on a
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[0018] FIGURES 4A-4B show that stimulation of MUCI1* promotes growth and inhibits
differentiation of hESCs in the absence of bFGF and conditioned media. Ligand-induced
dimerization of MUCI1* extracellular domain produced, using bivalent anti-MUC1* antibody,

essentially 100% pluripotent colonies after 5 weeks growth in minimal media without adding



further be converted to a pharnmaceutically acceptable salt such as the

di sodiumsalt of conpound 1 (R = PQ(O 2Na) by reaction with NaOVve or ot her
sui t abl e wodnuwnd4esomt ai ni ng base. [0035] Those skill ed i RCThES2@006@72

medi cinal chem stry will appreciate that the term "pharnaceutically
acceptable salt" refers to salts fornmed wth such biologically conpatible
cations and/or anions, as appropriate. Such cations include those of
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Che 1 ARV Ra” Sttt eoBosel sHatrmmr ey HS cPewdn Prdid TalSbore
quant itffrRBcht h§apr esent in less than about 10% by wei ght of the

conposition, and in sone cases |less than about 9% 8% 7% 6% 5% 4% 3%

2% or [2020]suchlGHSRES $4\-61B show photre evidedsng thahH]Cl hirgistasates to the nucleus of
enbodi ngnt s i.tiong conmpri.se.an .oxazolidi ngne as. ed .
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detail_ .| i i d r injts
ent 1 r ovus (B SRt aRAt N (3R P REF mOEREROERATT wie EEERTGRN . ° g
used higstgbuted eprewehtmathraghoumt theleaperimentt e mhoat efl caivotakén tihémestdrd; B.
performs the desjired function or achjeves th esi.red sult. For exanple,
the t PPRE 0%5@% 'ais?rhg@ ByiRpes atigp digaddifigd of Shpd tainarwélr%ay refer to an
anount that is within less than 10% of, within | ess than 5% of, within | ess
than 1% of, within | ess than 0.1%of, and within I ess than 0.01% of the

st at eETRIED DESURIPESON G OHE IPREPERREDAEMBODIMVENTY ent i ve net hod i s

illustrated by the follow ng nonlimting exanple. Experinental and
Anal y{9@HIl Dalnethf pradt aRelgpéinn s avand “piir arh aswdofreismacrsingleaindsoplpedsy and

vere u eg.egtss recei ved. Proton nuclear magnetic resonance spectra were
obt ai ned Sha Bruker AVANCE 300 spectroneter at 300 MHz or an AVANCE 500

spect fooxer at &RQ Mizin tificrit&linamatinykshdtang” useds a® aledtit @ NAldirectly
reference. Carbon nucl ear nmagnetic resonance spectra =
increasing MUCI* signaling, and includes without limitation the dimerization of MUCI1*
receptor and also increased production of MUC1* by cleavage of the MUCI receptor. MUC1*
activity may be also increased by higher transcriptional expression of MUCI receptor, which is
further cleaved and dimerized. Therefore, in one aspect, MUCI* activity may be increased by a

higher activity of the effector molecule that dimerizes MUC1*, or the higher activity of the

cleavage molecule that cleaves MUC]1 so that MUCI1* is formed, or increased expression of the



wer e obtai ned on a Bruker AVANCE 500 spectroneter at 125 MHz with the

sol vent peak used as the reference. Phosphorus nucl ear nagnetic resonance

spectra wepeoohuasomed on a Bruker AVANCE 500 spectronet @CTAS2@08600Hz Wi t h

phosphoric acid used as the reference. Fluorine nuclear nmagnetic resonance
spectra were obtained on a Bruker AVANCE 300 spectroneter at 282 MHz. Mass
spectra were obtained on a Finnigan AQA spectroneter wth el ectrospray

i oni zatj on.  Thi chropat o TLCO), was perforned Vhat.man No
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pl at ejwyes = REMEALIAEBAiddad NOIUY LledPoe( @B4nRMb QEmPRILASEY, WN £§T MRRGAANAME]
stain. HPLC anal yses were obtai ned on a " Varian Prostar HPLC equi pped with a

Wat er sicheatdli that GhBansed wanregsisin of MIIBOhmys @icempagsedras VatseeciesXBrak daecraabes
col un@dgﬁ . x X. 4.6 mmx 2.5 mm) using the nethods below with the detector
at th 148 wavel engt h. [0042] Method A (Maters SunFire C18 Col umn) A

= wat §0029]t h 85 Q5% Ner¥in! *MUCIOGRAAR tHabtoR Riefepfor (RGNS tar fuh&iotat Beffhi@hpo v/ v
trifluoroacetic acid Wavel ength = 254 nm [0043] Method B (Waters XBridge
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aceto I rs
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acet onhdt I‘ebdr&cal\lluialﬂ portamthut is ctldiﬂeﬁtl toahe aelgtsidacecind WaleBhahby most 814@11 ifthe
Exanpl e : _Preparation of 5-Brono-2-(2Htetrazol -5-yl)pyri.dine, [t0045]

To a fzSMGFBh?Se‘éefH’éé @61%6% MeERoinipslagike b heth pwanaitidd IéFrRUS%% ides
gt' rT &hat hibd LRREIHNE Qh?}rﬁ@l(ﬁohfﬂcatl&&e Emcag%k %x L@@pﬁlﬂg c\a@ﬁa&&?r ged

brono- 2- cyanopyri dine forrram de
(6.4 lapd 8o Ymthunes), ammoni um chI ori de (350 3 g, 6.55 nol, 1. 5 equi val ents)

ot er ST SN P Rt iy "Sisustod e BafER° b&%@c%e%taifr ¢ oo™

tenper(ﬁswcam)sre%@s%)p Hib€ sd RERQY BhMLine & hioRObNAI ¥edhe MEEREH Bfk@%asddand
m nutes, and the reactpl on contl nued to sel f-heat to 94C over 40 m nutes.

The r danstionsl \walgntjs wad étﬁgmnb@fdb‘n'pﬂétdé safiueare. 1Th¢oE|$M§FR|-PLct@ﬁa¢Fha%/§E@ Iby
conpl con t.he st& rtin an. _assay of. 76. 7% ( AUC)
of gt PR BT BsRlnfi oGR8 b O her Ao BER bt sk el o

t enpersabdiit@ionthp thedch.or1,angd, ves, 6,ak®, 0er® Masheds wial ms 2}@ﬂ0p@$\019 829 L, 4
vol unmes) and dried under hi gh vacuum at anbi ent ten‘gerature to afford the
t et r aZtller amirsiacanyaue of aginghcigradditions er daptiens @4y 29 ayits Bowsryings and/eo-99,

AUC) . érnghﬁsf A G’ﬂﬁfcﬁlm Cx%?u'&htngr ?ﬁg{%ehﬁ%r%e %' Pﬁt@% s%“&#ﬁt\%aﬁ‘? of he

tetrazol e amoni um sa under dits ity
el t edragtmeaphnaxp naé e\lbyhti 2tSC‘spacndlchia5d baml enecrrgeﬂhemajzecxpaqaﬁsalty oneratt with,

approxi mately 2700C. . Preparatjon of ) )

5B ored @S(téah%ae ucalémnéttpa%mhmm FPsgtticnlly ijerost wity fho [PEBUds) TR 122- 1,
four - nesk, Wik RAfdif %{ré)%?#f t@%nﬁ@ﬁdre ol o%ﬂ%‘f%feﬂﬁ@é’ mddul R idedtchl REEN
inlet/outiet, and therfoco e placed | an i ce/brine bath was charged the
tet razlndrmsehvmsuahmlmtalﬂne @slﬁﬁleomlecaleﬂmcma haye vthé gthﬂyty to edgzedzger Ofeursalf- (7. 5
, 9 volu

povdlereesRach g gise el BERES mrSicBIs Ohg PR 19 T s RS PR o il
r eact @andi@AMEV Rkl 6f WRPIGPREEEptAe LESED N@C‘é is SEQ ID NO:8, which differs from
SEQ ID NO:6 by including an -SPY- sequence instead of the -SRY-.
[0025] As used herein, “MUC1*” refers to the MUC1 protein with the N-terminus truncated
such that the extracellular domain is essentially comprised of the PSMGFR (SEQ ID NO:5).
[0026] As used herein “MUCI1* associated factors™ refers to agents that modify, activate,
modulate the activity of, or modulate the expression of MUCI*. MUCI1* associated factors

include, without limitation, agents that affect dimerization of MUCI1* receptor, increased

production of MUCI1*, induce cleavage of the MUCI receptor, agents that increase MUC1*



wher eupon i odonet hane (1.22 kg, 8.59 nol, 2.5 equival ents) was added
dropwi se over 50m nutes, naintaining the reaction tenperature bel ow 200C
After 20 worrotoas2saddi tion tinme, due to a rapid i ncreasePCh/useonp@s@rure, the
addi ti on was paused and the reaction continued to self-heat from 15-20 0C
over ten mnutes. The renai nder of the addition was conpl eted at constant
tenperature (18C ) . Upon conpletion of the addition, the ice/brine bath
was rempved and .t he reactor was equip th a r. .condenser. and a

noat | RGTMBNDY IEbeRG T GHAY SASEBR O Bl attarudnadid Crda s aogd
howevermthgdr eaction continued to selfheat to 48C. The reaction was judged
to be conplete after 6 hours by HPLC anal ysis by conpl ete consunption of

t he st8927] ng fratueed éibreiﬂrheffﬁ@taf@t drnppunti Xt ar @meast swdiciedt to effedrhenefigielr at ur e
over ni nce, b i Sti n, and water
(o 55 Eheg i S ORGSR s " YR Ry R "l B RSP R o
30 m nui@SFairpdsks 6 @ iBVentids Umeffdclive ahbot ad uiH’flGiter@ﬁltp@ﬁncBiﬁ(infa!rﬂduﬁf
cake were washed with water (4 2 L, 5 volunes) to afford crude 4/ N i soner

m xt urkatassualigienidn indsice pepalEin gluiHoENgy of a erlbgryacivaie MUGE* 1 4 : NI ).
0047 ' 7 t
Lo eradii SonS ited By Bletee L SHRLS b GIRERok B kil AR, 10

was stnfinedcidndqtdnee hayieits ane rfeaggepar ot &d. nafitve tiizasdspo retceptbheofdthsmréxént
product is in the aqueous HC |ayer. The CH2C 2 | ayer was washed with N
aqueod%Vel%Pn (%, gell asscoxa@nw moei#g@slowﬂtnilq u@%dm@twwt%més%remoww

anal y Sk Smicl B GAPRENGONE M Hdn S aChRaHRE ol a&%&&%&%qlﬁp RARRbuaNd
the pH s adj uste 50/6aqueous NaCH
naintthmngsmhénnnmeomﬂmmnenperature bel ow 400C. The solids were isol at ed
by Va%H@ﬂbfil rat| and tJ ac%or and fl|t§r cake were rinsed wi,th water
(1L olu s‘jse %{?’Por dée TSa® Ay ePPEGHEr Ang&SUolof PG §at g40s
rec OVEPyOIfI&&¢Mh@4 @bva&%ﬂgF-%M;slénﬂ;Amla/%ﬁi&u% buchSRMEHIlyAStiee! nWh"eH‘%fé‘echl HPLC
and 1H NWR anal yses. [0048] The crude 4 was further purlfled by a

i sopr opyin &@ettem, élgéndnmy ipcdedeiantipodyr 18 pther centoxil Ungsay” arayseeCtd @rrndew&mr
Upon cool ) era d. ver.e filte reactor
and el P BB RIREAR R whb R Ty SR et ML TR AL A Pl o
af f or dinpataiaf hg@hd%awaco* f)r soieh@hy ehtyone Biabing t6 M6C5 o MBEYE bes anﬁérmng%%
yield, 98.2% AUC) as confirmed by HPLC and 1H NMR anal yses. DSC anal ysi s of
4 shoﬁ&ﬂmbﬁﬂéégﬁ%ﬁsltlon exot herm at approxi mately 245C Exanple 3 :
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AL T L R R R e S e
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fluoroaniline (800.0 4.21 nol, Mitrix | ot QL3H),

and sdPiigens 86?@9%@899%%&@ reagtineavig anpthey H?BfPePtid% S@a*) as PFWQ%aS@B?lgF%ﬂ?‘/
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whi ch was a ded dropw se to the reactor over 70 mn he tenperature of
t he r eaMUOh* was mai ntai ned below 20 Cwith an ice water bath. The batch

t t,, wat, t HPLC , d ted
that TG cacht RS- tbrsrare. e Rl GHeRi xt PE TS Pharsarr e o
22- L fcbagkicenge UhQI iMtoftHanBeat@s heteinu hesbl niceotiat §kctbBofthls inSetRn)ma JBéi‘m

t wo- phase m xture was warned to 50C and held at tenperature for 16 hours to
quenchny hésm@éﬁ@rrbemzylldmghbmr@ft bt ¢o, RIMA, RINGG. RNA wagapselated fiep rasepviret t o

a sepaf %t \Mﬁq\yA %rycc\ggdl tg if &' eﬁo{/lhes clogy\%Ng%fl Oaé? has ?hlelgus_zlrfﬂa(gr V1raa¥?1[<e ¥Varm ered

obser ve en w € aqueous ayer was

t hr ougtucWha thegses #inkpltk | 4r@lr adeap@ssotidtddeViBse AYOVIE, PaIA bﬂdabaﬂ@tad naﬁlFoidﬂ&s
m xture was transferred back to a 22-L flask equi pped for distillation

Hept akNAeesmplrred Wik pyhyrgfscomriersdsyith pethatis Rodypsiienie meolqquics. complex¢hat
TS BEPLorhPouflas Shd a8 BOBeMlichE @iythF a96) 1d IRhuRAbSERAIPUALAY hOGdibdut

and/or increase half-life, or conjugated to a non-viral protein. Preferably, the polynucleotide is

DNA. As used herein, "DNA" includes not only bases A, T, C, and G, but also includes any of



anount of heptane.) A total of 26.5 L of heptane was added, and the total
distillate collected was 25 L. At this point, the pot tenperature had
reached wo2@omeBdihe distillate com ng over contai ned @CIASTHOB/OB27AH NVR
anal ysis. The m xture was cooled to roomtenperature and the thick white
slurry was filtered. The filter cake was washed with heptane (4 L). The
product was dried in a vacuumoven at 40 Cto give 1257.0 g of internedi ate

5 (92% | Th 98. 3% ((AUC P f
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equi pped Wi th an overhead stirrér, tenperature probe, Z2-L addition funnel,
and aahﬁltna@gfebm?kh(br@tStlad@zmSeﬁiuCh'ﬁheO]fya@sdcswas charged with internediate 5
(1.00 3.0 MRl | ot R-L-18(3)), THF (10 L, 10 vol) and
trnséé‘?‘gﬂyl %% %Pgepggggﬁﬁe%ﬁx 9 mol, 1.1 eq.). The m xture was stirred
and cqed33] t O0As Hdkartid tie ke of Qﬁkﬁ@ﬁ@@@ﬁn@@l& mth&h@laﬁouﬂlg | Qn, fiheyn@dlloMashe
charged in portions with 2.5 Mnbutyllithium(2.59 L, 6. 48 nol’, 2.1 eq.),
whi ch cpaeensiad set tarth paVSIBO; dtangped Sdax A@ﬁeméﬂ 3@11? dxWhere K reprasenis § or The

maxi t.u l d

B Rt e e s b S Lo

and t loe t aehg tdpddbe @ s oqmenched w th 20% aqueous ammnl um chl oride solution

(5.5 L), allow n%the reaction to warmto - hases were se arated
r
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NVR analrysirs.ragyd THRIEG mval gy siep Tt 2243 nmpevkidvad Gep R0 s latreraHGVTS
devel opmEmrafcd NireHNHEEASS Setkeh el v ol tires) T CHRE 2k etiae gL Sl ey dves
crude paductpd N TRIRCeI RT3 M rEtRIaNe]d Walrean Wi <€ h premeved d he rdesrdareo
by- pr%@iﬁﬁam‘%s“’m%%ﬁdﬂﬁw fﬂ%iﬁﬁ%%%@f%%ﬂdifﬁ‘%%ﬁ!%§ﬁ%lﬁm{@ﬁ@ the

HPLC IRy ald on, RPDTREADGS TAPPAHGV
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chargéftlf’%r %’&ﬁo Prg: Sr’rc?i D%%P&/%J AFGLYT&% &PM@P(%’ T Itg P\%&i SCr ude
conpod g PGS R5IDTRE S Gy QAH%@ AT REEPLE J4RFA Véff25 g,
0.015 P@MRP%PG%@ VIE#. G\P@Tﬁf% rﬁ?{P MNR)P}\MSS cHar éf@Wéfr%
degas L SASEAP AR tTlogBls TR 30 ThRbfARKEST Pﬁsswaﬁﬂsdh T@‘H@@@P(Sﬂg%TDPgSSTﬁHﬁ

equi v.9VHHL TENer JBIRLATGCYA SFGIF)L SkEK Sc hErQiad,S land BRI Weattd &b Wag/rHédt ed

t 0 70 YXQGGCFN&SIreatiiFRPGAAS/ CATIIetFREaf tTENVHINVGLIY WNGY KIEB 268 &Y NTOfSDY S
remai NISIYPFHIS A esrdA@pares eaalhed/ava, S 10Qvyand Danvom (GREN (ADI@mIFRAR W)
was adoethraet st iTvrethdrrveS @ g TneEscE Geldaancds (4 ez W) was char ged

dt h
S N e e e ol rad L, Bt

Cel i te cause preC| plta on of the product. Tetrahydrofuran (1.2 L, 6 vol)
and brine 600 m., volg wer e gﬂéﬁ@ the product re-dissolved at room
tenperb%Plﬁ SPFffd lit wad &?% hed cleanly (Vmax = 28 vol unes).
The d|N6F>Pz§iTéQS\B§§Iédﬁd€ﬁﬂrTatVéfcﬂand et KORQIIDIN®: ) 5 vol) was added and
conceMIPAHTEEPFFNen. e/ 1ar odiiet was n8BQUEYrN@d4) n et hanol : water (4:1, 2 L,
10 voISE@ID NUK:, Tanl £destobd NastnhiaANEUAL- Uk@nalViey sequdie fsr, difeicﬁﬁgmmand

was hededtptod afd Ran@ted(idofsrdD el )meraROMURthcd. VeE 3 SRlIndtRM leRidBd Yy Bé d

(292. Gbehhnt W ¢ RerpriPHehd ¥s BlticAed by %abtidCin QEQFI &8a yshg4. The 1H NVR and 19F
NMVR i ndi cated the presence of one conpound.

GTINVHDVETQFNQYKTEAASRYNLTISDVSVSDVPEFPFSAQSGAGVPGWGIALLVLVCVLVALA
IVYLTALAVCQCRREKNYGQLDIFPARDTYHPMSEYPTYHTHGRYVPPSSTDRSPYEKVSAGNGGS
SLSYTNPAVAAASANL (SEQ ID NO:5) describes a truncated MUCI receptor isoform having




anal ysis showed 135 ppm Pd was in the product. [0053] The internediate 7
was recrystallized fromethyl acetate to further reduce the | evel of

pal | adi urwol2ntoevessdi ate 7 (130 g) and ethyl acetate (3. 9CIL/US3@9wei2anes)
were charged to a 5-L, three-neck, round-bottom flask. The slurry was
warnmed to 75C at which point the solids dissolved. The hot solution was
filtered to rem)ve any paIIad| um bl ack (0.2- to 0.45-mfilters the best)
and retu ean .5-L k.. The eth cetate solution was distilled
o at ROEPRE El&?& iy B ind B e nBGE Ay BObnE e e
The sdP ?%Fh C6FRIN t o 22C and the resulting slurry was filtered. The
flask and filter cake were washed wth ethyl acetate (3 x 130 nL) of ethyl
acet atGE. INFHE VLGNS K THASY IR0 Lat TeS DF SNt VIE Retb A Q5 G (Sdi€uLIPNe i endeatrits® C t o
gi ve Nfivb Pgineiry Sequenceedi tht 81UC ( 8084 thdtewe Rereptdih@at-PEXIGERS ayn efarpie of

puri fipdMGERNMEd ate 7 was 98.5% (AUC). The pal |l adiumlevel in the
purified product vvas 6 ppm The m)t her Ilquor was evaporated to recover 18

g of HY iLpagation of
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THF (2.2 L, 20 vol). The slurry was stirred and a |ight green solution
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P ’t n. fl hour a{l room
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terrper and" the nol, 1 eq) was added, and the

m xt ure turned to a yeIIow slurr The batch was cooled in an ice bath to
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Exanple 7 : Preparation of

(R -3-(4-(2-(2-methyltetrazol -5-yl) pyridin-5-yl)-3-

f | uor ophewgl2proF4bsedr oxymet hyl oxazol i di n-2- one di hydr ogeaTaise@phai2e2 1 (R =
PO(OH) ) also referred to as "TR-701FA" [0055] A 5-L, jacketed round-bottom
flask was equi pped with an overhead, mechanical stirrer, addition funnel,

t hernocouple, nitrogen inlet, and a circulating chiller unit. The flask was
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M xt urMER GENBABIK AQCEZSIONIAB209049RC at whi ch point HPLC anal ysis

i ndi cated that <0.5% of the TR-700 renuai ned A 5- L, t hr ee- neck,
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(R -3-(4-(2-(2-methyltetrazol -5-yl) pyridin-5-yl)-3-
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E R OR@A&S@ﬁﬁh K@MS@@?E@%%%H s@vmwda@ﬁtwv%@mt @4§ mﬂglﬁpgzd%%pgﬁz r2)

) G P g o YRR R T G
vol ) g@ﬁ amg seduahde i’lﬁl NK’E@&‘;& ]$P] Nﬁg‘?l/o

oxi de tRENGY

e RSl
sodi um ne I'n e vvas added dropw se
over 13 mnutes. The reaction te erature i ncreased from 20.4 0C to 26.8C

dur i ndg* 43e Hidi T G o R AR et i (2 2R M WISF s TSGR e W6ur - at
room t A TP AT IS I &S . © e G562 S FHAXIEIT A IHET e

ri nsed WAty bestdveid 2 (300 a9 C B Wid1 92 Gl dacerrid (30T U9t W aksI DI a apid ¢

pr oductt Ieas it te d arp @ DAL SRS aata BBRT tQ aay tgiars B8 Q) g (oft tertideyc

TR- 709839 telada t aftee gsrardes qurapaircty s tdi cssol gwerdt taw asertomrg (18E3 trdt,g gl 0
vol ) twyagiose gy staroaw teal tayceth csplditd aarm.a abves teal agta corr asasy csttiggoedt as ttdr ddar co
G 60 caydoert ttdtd gt &Lh Mgy aliggcomdeperaidy ey dera 3 vgtuLesgtBwmqeH of
t he slqgar@ga%&cag%tts;&g@tmd&edﬁtg%g&d\d@% A0det dp dhetsRltdd R dto

ral Se P AR kA §EQSIU*N©}’16W@§SCHOE§ ﬁl&@% H K euEh H%Aﬂttnﬁcléétﬁle(s@éueglce

wette sedthrough The filtrate was
refl I tereé%li:@%EN A rKAJ% m%clﬁ]\f ut§soma car bon passed t hrough agai n.

he fi| 4 t he

feosul t1h %ﬁﬁgﬁ%ﬁ%ﬁ%@&%@@% P %%@Qgﬁm%then
filtered WQ%%&F&%%KG%@ F)VV%&VE&HW%T@WW 5500C
to gi \@FAII@CEY NG HEQUR VEE PPN L(WE: LT SHENWE ESYIR NQsbTor . The
HPLC plasdrtbgs NMZ%H& Srtat)@rrmahntmn@@m@%quﬁnﬁ) (NM23-Hdi: adeNBANKaACGESSIONt was
re-di Sd618UV880)i n water (470 nlL). The aqueous solution was pH 9.6, so sodium
hydr oxi de sol uti on was added to raise the pHto 10. The solution was then
filterad ttfH&aHagﬂit&lgaD t4Rrdyddddeigd dfmne &QRfcccHie afqdataraait&d/vas added

dr opvv' ﬁ’ctL)oca the, s d gsagujcrdgg@ gfda!atcecr df&shed

W th ertg%@@(j&ttth
(5% Sikiald 3 gaa T iy % iher
ana y ggaa (iuc goc% IS cggagaa]q gccg t tc gacg ta a %@gct

agcgctgcac atgaaggagc acccggatta taaataccgg ccccggcgga aaaccaagac
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Exanpl e 9: Preparation of Purified

R)-3-(4-(2-(2-nmethyltetrazol -5-yl)pyridin-5-yl)-3-

f | uor ophewgl2proF4bgedr oxymet hyl oxazol i di n- 2- one di hydr ogecTpise@plaize 1 (R
=PQ(OH) ) [0057] A 3-L, three-neck, round-bottomflask was charged with
crude 1 (R=PQOH) 2) (99.8 g, 0.222 nol, AMRI |ot # 8AK0242C) and water (
1L, 10 vol). The pH of this slurry was 2.05. A fresh solution of 1 M

sodi um hydr oxi de soI ut| on vvas r ared b di ssaql vi 50. 9% aqueous sodi um
vdr oGS0 626 F ARG o 005 LG S A M
sodi umRAhHPade gﬁﬂ%%%‘ﬁ% iﬂﬁ%ﬂ?“@%zﬁ?tﬁﬂgcgf% G WY Hdde d WLPWEE t o
the f rce?@t&(ﬁccﬂcﬁ HASA L IREG5H %tﬁgatgr?@as(ﬂqgtfsa%ts@é?ola\%&tw SRR By a
littl gerdrdls e SedHAMIBFTTHATEE Solandasty drad dseery Sadide I AC At cend
of thecaddiadmt Ha g atas 8. BRI Barco (GBG temrdsorm oB-.Ch qpg20.A08 antd)t afes
added dgydtheycsal wdagmaaida heytmottaurte wass staggoged dagrecl duymar tatgataomgg

t enpercatatreg.ggbte tlagragytwas dgtddeereetyd hrapugit AAvat e dt thytfigd treraquagpertd o
renoveddiedatde carda@ycand ddweiyddueualya G dagnddddieratdaa reymve dde
fines cc%gs;tg@/vge@gerged:gfq |atafdi$c%_jd@$: addet HePMEE d@ & gk2-de J2ound-thot t om

flask conf 9 Replene 4 Ayl ta hedesyl tdd c%d»trcrty MRS Stddded

for 1 ho 1(18 Le gsaélgl@qDI\\f\@ hL bgé@& Jh acetone (500
8§%!§1§3 :ﬁ%z § round om fl ask and was

al | oweg 13 %@gen g@ ge over ni ght. [0058] The disodiumsalt 1

(R = PQ2_2Na) was re-dissolved in water L, 10 vol) and then was

f i |terBdM W&%%Gﬁﬁ%%ww ST BRI TR R IR Qe P 6E2 8 v ed

i n t héTSEHIEoR CAFRE L R AR P AR Lt e dMR S DR RERRN TR TIY KRN T IR pH
of t héladiedUR AR SHIARL Gy BRI 5 AHMNGEER G Y BpArE & Y2 QAR S S A6

aci d $OIRRILOP ALZ22TSHT S SR IAANGHH T Y 21560 QRENES-Mad et R opWiEee I N TE34.  The
pr odu IR AGH D ATOIT, RInvercs M TIFert A URHH A A Fe i rHad Ot Qe GP VPO AN aafL R bset2 (MEQAD

sol ut iNm: 19R8esadBtehumbRES et h@MoSdclT deyjudyrs (§OKDEFENBANK AICTIESSIBN h wat er
(500 mhvi_&yM@k). and nethanol (500 ni, 5 vol). The filter cake cracked as it

dried, so it was snoothed out bef ore addi ng the rinse solvents. The product

was drjef | f 10! 53 @fﬁg dR =
P(CH) %% {?&ﬁaiy %% tl a cc %%%‘i c aga%b;gj %gect:ggggc%féggjc n.
and 3 45511 e Tctur gﬁ1eq
| evel gc‘r’fCC g%taa thhe atr‘%cca“&rﬁg

| evel \ﬁtféﬁfl% %ﬁ%cﬁcﬁa aqr e

bat ch@%%&%%%%%ct&mg%qw%qwmagmt&%tg

| sol atdIeH G i HIABR) EFAETFI o G- A B HPGRIRA LIRS TSR IBIctggag

yl ) py rdédias-3-apJasteapyd G-C2-apes-d t, Semeaz ol Ui agesrad daretded JC adi thydrasgerg c t

di phospitatee e adiawsra tafa dc Ot JREE St aCrawdey gk daadra texcaryyl te a8 awdsyaicssdloved

i n phaosphatoy deufdogra tanc etracreatoegrcaitredy cary cat tE d gt fartemaraatt ey HRIloG egy st em
The nehid= qahase gwasy gydddrearg cgroat ey tafg gnatoerg ety cacetce dad doa datl amas
100 5 t%@gﬁi@fﬂatﬁ%&m%%mﬁmt@ddﬁcﬁgwdmm@mmddﬁalq%ag

anal ytdcajadd ag-@&%%dctrg%%tqﬁt%t@%ﬂl@:t@%a@&g@ﬁdg‘%ﬂ%@dd&dé&g@d&%

pool ed, c%\@ c’@gzcaea%%l&dt%g‘b%c%}d@a%g% %d%afﬁecrqtfgltrttc*’c‘%fta%!&rdqfdc‘éat' on

of the, Eﬁﬂikﬁw
HPLC.
cs4ref}grﬁlf(§fg%:§§§g% taccccc E%g g(ggczcc%‘%z&ftt t% %ﬁgcﬁat.
for CL%% tltfa% 952%;))@ % UANAL ng
t he fdr}ﬁﬂ§§99ﬁcqQﬁ%§QﬁﬁﬁﬂﬂﬂiftOﬁﬂﬂQQQPtgﬁﬂﬂ%ﬁﬁgﬁ-o escribes
(R) - 3HuaOCF4 paelpgtideeeigessE- 5- y1 ) pyri di n- 5-yl ) - 3-f | uor ophenyl ) -
5- hydr oxynet hyl oxazolidin-2-one, 1 (R = H) METHOD FOR | NDUCI NG PLURI POTENCY
| N CEM:SHIRCSSAREFERENCE DD GREIEATED DAPRINLCGATICONS JFOOGEG VRS resantP CPP
appl i catHFOrGaM2Aaiaee ey D errsfdAL FafS QB ESE ARABMESI Nt A SPatRe itV TAHA VK atK ERLENO .
QNPEESQDIKALQKELEQFAKLLKQKRITLGYTQADVGLTLGVLFGKVESQTTICRFEALQLSFK
NMCKLRPLLQKWVEEADNNENLQEICKAETLVQARKRKRTSIENRVRGNLENLFLQCPKPTLQQT
SHIAQQLGLEKDVVRVWECNRRQKGKRSSSDYAQREDFEAAGSPFSGGPVSFPLAPGPHFGTPGY
GSPHFTALYSSVPFPEGEAFPPVSVTTLGSPMHSN (SEQ ID NO:21) describes Human OCT4
amino acid sequence.
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61/ 104, 231, filed Cctober 9, 2008, the contents of which are incorporated
by reference in their entirety. BACKGROUND OF THE | NVENTI ON [0002] 1. Field
of the | rnweorioa28910003] The present application rel at egCrasseove/o6i2et d of

i nduci ng pluripotency in cells. [0004] 2. General Background and State of
the Art: [0005] It has been denonstrated, in nouse and human, that somatic
cells can be reprogramed by ectopic expression of transcription factors
(Lowy et al., 2008; Maherali et al., 2007, Nakagawa et al., 2008; Ckita et
al ., 2007; Park et al., 2008; Takahashi et al., 2006; Takahashi and
Yamanak&d o066 C WA C@tc%fltCatf(ﬁ?ﬁatﬁ?aé?tc%ﬂgac%@%gq&&wtggtggg

pl uri pOESIRtt.Cathe agsiver QQﬁ9Qﬁ96%ﬁﬁﬁ%&$%ﬂQHQHﬁﬂﬁﬁﬂc%ﬂﬁ%ﬁ%QWWBCQQQQ%SQﬂﬂ ds
gr eat PrAReE Fo6iC tdve Gl doLatd Ot tefa QG Ap qemrssivdl doted e geriercstd e t 9

medi ciave YEYarfarvalcd, C 2L C OPadrd tehy Cared: YU g ZORR)T dyeran sl sttermagsidagg

der i vextdeargdrpaar quatt orud a8y aawrn asid ar el d a toara deey arseh dae ageriercitosy ool d ts cand

t | ssues dta deepai tgtanpge ccausead day o csease tarc aagh dig.a deargrady sexqareessiaarne of
Conblmﬁwﬁﬁ&qﬁuﬁﬁ%qdﬁﬁ&@gd&ﬁ@@ﬂﬁ%&ﬂb&aéﬁkﬁm@ﬁ%ﬁﬂdﬂ@&ﬁﬁm@mﬁﬁk@dﬂ
Cet 4, S2,(ShBNPINend) bbRZBe RN 30Ee AudbaMR stQundd BeMIBINT. SIEIRBANK O revert

to th @&Eggﬁﬁ¢gﬂiﬂggfﬁ [0006] In earlier studies, the transcription
factors were expresse using nmultiple viral vectors (Takahashi and

Yaman%% t EE[ YE r al %{, el
2007 Eu%%ﬁf oG R R g e
of mul'ti Vt%”r@ NOARISR NP%%?&&@&D&CW% |16 G &ﬁfﬁon
event &1 Fé%’FcEéam SR Y YEneY é@d\f(?12§kd%ﬂprlb?ﬁc18&{@ﬁrlé2tapmeoraﬂe@ﬁ%ﬁnceand
YananéNM23zﬁ®6GEN&A1‘éKPeCFCES&I@‘D‘B)\K3Réé‘é8§r chers have tried to overcone this
probl em by using single vector systens (Sonmer et al., 2009), excisable
vect Oras:@(@Ka:jg'tc@tgcﬁjaqgc@ﬁﬁ;ct%cdﬂﬁttﬂictajca,chﬁﬁ;Q;cg\MItI@jgemcejgcajgg;aaZﬁﬁﬁ) ,
non- i r@t&gj’a@ia!d"tggc\lﬁctiam’gﬁtd@t@ié@ﬁﬁa@cgc%ggﬁ@gﬁgc&]ctc&%}tg%nadgc

t r ansieit ddansfeeld ons QGddyRic Alatga2Q0Ygcddaepresa

cddieff dmiods @y
ex”er@’a]@bédd?ﬁd‘dgcdg%ltggactg@@t% c@@&@l@d&tr@@&gf@”ﬂﬂd&dg%%ﬂ d\é%tdmds

Tgruln Al rd o‘?g%lte&%éﬂdb%!é&% arcacrtscf aatdQn Qf, Jihe pnepgense, g""ELCh
gene;%teff § tg'%o L Sifpieiccta&gcgcfa il f@@i%%a@vg% o dﬁé%d%&d
2008 0

atcggcq aca eqéyg
d cggce cct c% agt 3? gl £33
Simlard gcI%Cf @gcqargq HAUCE T ﬁ Si a sat SR - . IBeCause
of thé S S IAG Iosd aﬁ?%ﬂ%%%%ﬁ%%g%%ttl% JosH S 9
undesi G5 & % e BIFEEQII TG SO GO A AFETIER X789 G TR PIART AT
there999%?QﬁQQFQQ9QQ%ﬂ%ﬁﬁ§qqﬁQQEﬁﬁqﬁg%ﬁﬂﬁ$Qﬁc%ﬁqgQﬁtQQﬁgcagCCCgthgtCa
pl ur i FotaeEry-dariiae aty Gerres i Ay AR Gerestce Y Teiie PHasEstcs” tarh Qs st ges
t hat raegud cataey aavel g cenraessi tore agiC ag SRy Capirad s s tary ti o8 arcagud Cettesdy dmyy atthpry
pl ur i potercydaiduc) arg tgeyres: arg s1Eldc ol ecud ess tthate aegly e ddee exquressi on
of genrgs qyaqaraaticel dus ddratg dgdiaey go) qard qraicanrcys c abe ddyos cand, c ddec dag: degen
r epor teedydhalc ddie: dguutedisctd it fc digy gene et c datdeig ddwmn ddeygenes,
al so iqduged c@d@ﬂc@g@l@éd@&ta@caﬁgagc&%&bcwt&%ﬁtg@gﬂ} S Kl f4
and c- céé@ﬂ%%& jH d@dag édéé&éééﬁ&ddéddgébééﬁ%é%ﬁét
;gg[g i tCaf‘é c%aa%[ ftsccf&%“c & USed SRl e
t hat % °cac eﬁt% T st o %%Lwﬁ
a cact caca ggggca cgtI ccar_clgo ccaa accr%gaqca
upregu SIO ot 9 qz 1)
mol ecu qﬁmﬁqtrﬂﬁ%qwqmatwar%%%ﬂt 24 Hascgl
( Huand$lF4eucigotide sesygnceyF4: W@MC@E%W&W@ 4@) the protein gene
products can replace the need for the genes; 2) snall nol ecul es that
upr eg U2t Age s ST JCEH GREEK TR ATE S NRIR REH S HYBa £P VA )Y Ljrids AP Igene
pr oduGtS)GA AR ACHES S e LIFeGRH TAtERIND L &t T ey SO TSTHPST S VAR 187 SR SoYDeS SErert S oes .
[ 0009 ]G HRessyH S Te SFTESE RN DVERIFTCSE G GIG LITH] GRE JNFEHH TeyRFN1atD e eress drsy Arhat
t hese RGOS IPPOOPOPPGGGLMGKFVLKASLSAPGSEYGSPSVISVTKGSPDGSHPVVVAPYNGG
PPRTCPKIKQEAVSSCTHLGAGPPLSNGHRPAAHDFPLGRQLPSRTTPTLGLEEVLSSRDCHPAL
PLPPGFHPHPGPNYPSFLPDQMQPQVPPLHYQELMPPGSCMPEEPKPKRGRRSWPRKRTATHTCD
YAGCGKTYTKSSHLKAHLRTHTGEKPYHCDWDGCGWKFARSDELTRHYRKHTGHRPFQCQKCDRA
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suffer fromlow efficiency of reprogranm ng. Current rates of inducing
pluripotency in somatic cells are so | ow that they nmake therapeutic uses of
i PS cel | sworzprozgesoecal . Therefore, what is needed is to iPdEatS2d09/0m202 ei ns
and small nolecules that either alone or in addition to those al ready
identified, induce pluripotency or inprove the efficiency of the induction
of pluripotency in cells. SUMVARY OF THE I NVENTI ON [ 0010] In one aspect,

t he present |nvent|on |s od for inducing i ntaining
pl uri o@t% ﬁ&}?ﬁgﬂ% Aga@ﬁ%aeéwqws% (KL ol ogi cal or
cheni &N é§QE$§lI * activity. The biol ogical species may
be a gene or a protein. The protein may be preferably a MJC * |igand,

pr ef erealyigp ttthe Ht tgare tiagy th23:, 2 dFtve ouragt e e areyc el Sty cant carta dyorhyraget t

pr ef erclvlop dviagwa serita tayutd diedys dthatg sspecidftigrald o gtecagni tzes: ddum RBMEER g
sequenee oft MG caddnaneidierc aspreiag dthe chencalgspecies gmyy e @ syl |
ol ec W £;a Rreferalltyc tdie sl dcgi @ ey e dmyt fance dthe dgisaiddidqt of
Mal dttc%t%lc%ae\/c% RNy c @t ANV + IR g%@g%{aactd&gvd RNty be

MVP- 16, 901643 MokGa %‘brtt@f?ﬂ%’ gat@flecq%%{dga’@ %&avage

of

e ﬁ%ﬁ i
aspect r f
t her eq tt or g%e({g:%cai%jo (f)a as Qgcrtt tciCth o ggﬂ@%ody
or NVBE IPrEH B C%Cr%eccf o nctacr?g e e G G ERRL:
MUC * C[t@@ﬁﬂgqcr‘ﬁcf AR S tuc&r?citéccﬁcrt&ttcéa&ct%cag
cont ac?taigr?gtq@?&%&%%%ﬁ?%%%%ﬁlc%c&ﬁﬂt&qﬁcqwm on
of gerte BRI AEC GUHRRGE GHARI PTAHETTEH 2 B I IRt Gratt JaI9eF a6 %A
Mol ec G AdTaC d assIasHsEs” T Prassii Ao aeTa AOETR & TS, 2 AANGG, C I T4 Tert T aNzs,
pr ef ercs ap agfa QTR 9 carrg: t8@AX2. a 203013 a JHiE s caied etdvert adlyj gt aefc agdragca
I nventaagrr twid tc dye grare dagd tye armdbergstogucy daeam ttdtes daald covi argy cbeserd tptdoare. of
t he i rrentdton,ctidie atefeereneed: tdrtaw thgs: atd-ach ety dersetq tayct ddue glaigmyt
appended diefei=0;a BRI dIFRSCERIRHON I cBdg JRAAINGS JRQAHC abwe ffesenit g
lnvenwdﬂhqﬂddcé%ﬂaﬂﬂédﬁﬂdéﬂdﬂﬂ@gd@M&ﬁéﬁgﬁg@éﬁgﬂﬁddaédkﬁéﬁdd@%d@%ﬂﬁﬂﬂﬁdOn
gi ven AN DRy ARCQIRAMA 1 1AM NG MU Gl Rt B Dty of
lllust g gtaagtg' aax PSR I %&a&n

and WQ ﬂ% égfb %ggggﬂ% aaa é%ﬁ%% rate.
(;}% Ié ]C?g 1 °$G Meycb Icle el nsse?lflhllﬁre gECQIOBgAS S oAféC
aCtIVI

Oﬁiﬁeases surV|vaI Breast cancer ceIIs t hat have ach|red
resi stance to TAXOL do so b i ncreasi ng MJCl * expression. Treatnent with
ant i - MOGER VR YR Feér @ch'sqﬂﬁw B latVadc %@EW&@%QQQWWCE@ED%& h:
C. Li gadliladirded TR G IAah S0ty 20T BIA RG IR GESS T 1 2R Tdd el Fi ISAG TIMUNAY 'S
gr owt HL.CDF EslddikN Ig QdfCMHT Sy SeA KM S ERVASE PO AN IBGHH RS ARG HRM Gt Tess LiYH&D
gr owt h.S3fAAVBC T*DHSOS1FH W Nibet| 4 982 K SBI Al Bk RG RS S T 6. S TitEl SIANC SPEHRNW)L HERIT P
i nhi birtTs gl IF I QWFE E TRl SvEvaquedd GRARHE 36 SELEAVES H SK RENERFA GAT &R GV ST HOfHN Y 2
I eceptaor IiRrerYFzati ForK L VoW IR Qof s MoK O'Ta P RAYE R o adR R NHEK RR9GR o8 [ RS Fwals
not afﬂmE@N@m@fmm@Am\ngmmm@mﬂmz@f@j@mK@@mm t he
gr owt QSEQ'IFB‘N@tﬁ'S Yegfibecd Mﬁfanﬁﬁghag M‘I)IEIQ'}ENBM\IK 'WE’SSI@N NV23 i s

t he ngf vaI* activating |igand. N 3 st ates growt h of
NUCI*-éggpgl e cancer cells and produces bel | -shaped curve indicative of

D1 7 o6 WS 7 B TV 06 8 N7 edc&?%q?c?%‘af\g@i%‘ Gl Eaeee T

bi nds 4% MIE %%%QQ%%%% IGE GATHI AR Peptl de.
Meas urert'd Gheice adeie i WW%WWWC%WWQ SAM
coat ed AW AHIGS CHDOLBIE PREE BV AT MIAT I A SR EF BIRICLE

undi f foroeied e d AtESey tapaMiclacct ttaagaagtcageccaagggtctggaatccateccgtyg
tcaccggacctggtggagtattctgtattgggagtgagaggcggccaaaaggaaagagcatgecag

aagcgcagatcaaaaggagacaggtgctacaactgtggaggtctagatcatcatgccaaggaatyg
caagctgccaccccagcecccaagaagtgeccacttcectgeccagagcatcageccatatggtagecteat
gtccgctgaaggcccagcagggcecctagtgcacagggaaagccaacctactttcgagaggaagaa
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is not cleaved on differentiated hESCs. | munocytochem stry shows t hat

undi fferentiated (pluripotent) stemcells express MJO* and not the

full -1 engwb 2proatsegom; OCT4 is the gold standard mar ker fecTaiseeoopoeizency. Al l
pluripotent stemcells are MJO *-positive. However, as soon as
differentiation initiates (loss of OCT4 expression), cleavage stops and
only full-length MJO (MJC-FL) is detected. Panel s A-C are photos of the
sanme undi fferentiated stemcell col ony stained § * anti body
t hat FELARE PSMIR G GEIB IR 5) I1-1ength
VuaHs LINZ# apelepside saaeense o SOGEN%A%IK@CGEWSQMMS@M% ated stem cel l
colony stained with: D. anti-MJC* anti body that recognizes the PSMEFR

pept i ¢&3SVENMAGAOCRAAHEAFRMAPENIICR AN E RATE At NPAHS VMY GF]L S TAURE V3A- 3F
shows ILifratv INWR31QSWICE ME dFIRFAKE)G ECOFH FOTa K S2665 Il A TR VNIGE GG Vantd. AOERRERGK SMQ

undi f freresRd TR dUESCs] H AREIC K1ete QK kit HEfcersardHMatzest e A RIGP SAQGKPTYFREEE

| Munegyitreghe Mestlon @'E@@)N@@)%@éﬂﬁe@ﬁlﬂ% ahad LRl wgharkeniNogtem cel I's
expreq;;E QQ@ES@O@CAF%@Q@)Q i gand NM23. However, when stemcells

begin to rentl ate (loss of OCT4 expression), then MJCl is expressed as

the full- th roteln an 35 o l.onger_ se reted tedllnes

i ndi Caz?tte@qtt ageq[accc thhceq tr%s}:cf cct Iaﬁcc& C Ctahc 3/ accgcgcet

di f f er’ &G eﬁcii%gc HGIATE C PRI Y AL atrce?*g&?&c&aa&rc% aatatgget
undi f P&t %%%%QC%W%%%&T%H%C%C%%ﬂﬁwct%catc

r ecogﬂ%@qﬂmag@a%qtqm%%qwqmcw%qwmm% i de
C. an V% ITC qOR)9 2 YOB)9 Grtd- ave SSaier e U9 S Cai vt Bl e IOARIA Tl Tt an
nucl eidgaRaivel & J-de cartes alumtad s tofa aahiey ares aedi fifagradrita catted tstaah aseldaagol ony
st ai nech asiddr.cdda gt caddsahe tdvata aaecomHgrrs: ANVR 3 g aany tartd duorhyg ttdeta

I ecognjazesy 0GR c da.c tayt gaverd caye cafg oo c ()t cand: ddee: saymeyacrld s astomigeedyan t h
DAPI  tayciicajdt avued jat JHH8]t o (GRS AA-AB tshew ddraic ssiddud tatd @it uft 44l *
pr ondies: @Mdttaj@d:ddﬁﬂg@dt%cddtfd‘ce:ra@ydcaidm&ftd@%@@@qatéd&a@&&&r@%ﬁzt@

bFG- af ﬁ%@éﬂt%%@tr&%@gda%@at&ds&%& J¥Rfd a!tcattcafct g ctgtgc
EXtraqgig @l femainy produced, aéHHdtd@égcaéggﬂ
essentd gldy. 10 d‘lj;{f)(%a%! atctoc' gaéctc%a] JE%!ctWEd' a
¥%tho%ké% &gcagﬁﬁ% ccc re td%c téét el.

€ sa t to
acti vat eqtﬁﬁ(ﬁ

fr?éicca&aﬁ Ceccﬁh Ct oatgc%g%véi S AT rge gcaéﬁg ro%th 9&?&?0 m was
suppl &@ﬁ%@%%%%@iwm% Cracﬁﬁ‘?faigc?r gz%rt Cf P

ei t her® ARt =AU 92 LG BEGE C P & -4 Hi<e WW%Q@%@C@%@E%I | s
wer e @9%@%@%%%%3%%%%C@itt%ﬂté:rﬂai&qm@a%a%@@%%@ are
of celdas Bt qeEdE A Ll a o C taratd IR e GatPeptC acad-d g SaEsy COUPAIC CRIa USRIt Etcdiati ng
of celdm afaqaA)t;gat.gcmtd t-avdditst dya tiyaR]c ssttaiga asy eofc tealdts tofcqa@)ggaaaca

ant i bedyt adiatc aogcagra azes: 08t da.g doARIg tsics i gug soft sceld s agfa dd@)tcaBagtc
ant i - Mddd'saddg ddARc tsfaa) i g cefg eeld s aaft dd@ggd Bk a e AIRE t5 cshaws: cac thar
gr aph dt@dﬂa@a@tgqmaatdwatlﬂé@gg@@mt\dda)bda%da@mag&d;afa@rgtmqgacp@t@ﬁtaﬁcﬁma:el I

gr owt hygtBleekd it Mg e v ddt g%&!tl a%%lgh
\I/3m t h: Q;a%a% a%\é%f’cé F nt
wle\rlg gad’ctd dt%t@%cet% Cc ‘ﬁ? cf{rt%ttdt“ce‘ca

acc ct c acaa C
@zgtaisﬁp%m@w@aW@W %&&a&ﬁﬁg@@

cells. The photos show that, initiall MUCl* is uniform dlstrlbuted on

the cel9PARIHSICEL LESVEVETTALGSLETS ML SAEITESSTL QUG YL HRS Rt Ed 3548 4 he

nucl eds\MUEGTY G SITati A4 gk TEBIAMR RABYC6 VAT TG AR KAy RARRY 24 GATEIKBRE I G QN

| abel ed FEAMGENGIYY HAgiReen)R iiatA THe GO VAeQ: YEBAI G HEMUACH Mg FaiEs Ll FIG1EHGE

di st r idelried] A Y RANOYS GRS FTHEAGURGHTOURN FCH @1 GRSOE 1L VB E L G AL iHs Sofe SedlMAP Rt aken

at ti mWwerTENERL HIToRR GafQ @ eld s dcakcark M QARTUL SRS SafHDaP KiNFer vaudhdi 1A DN FaiT t he

Fab ofvantRGEMIGIFRKERWEWRVRNNQVMDGYPMP IGQFWRGLPAS INTAYERKDGKFVEFKGDKHWVE
DEASLEPGYPKHIKELGRGLPTDKIDAALFWMPNGKTYFFRGNKYYRFNEELRAVDSEYPKNIKV
WEGIPESPRGSFMGSDEVE TYFYKGNKYWKEFNNQKLKVEPGYPKSALRDWMGCPSGGRPDEGTEE
ETEVIIIEVDEEGGGAVSAAAVVLPVLLLLLVLAVGLAVFFFRRHGTPRRLLYCQRSLLDKV
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0021] In the present
application, "a" and "an" are used to refer to both single and a plurality
of obj ectw0 2pO0B2991As used herein, "increasing MJC * ac®PCYiusgiooneders to
directly or indirectly increasing MJO* signaling, and includes w thout
limtation the dinmerization of MU * receptor and al so i ncreased production
of MJCl * by cleavage of the MJC receptor. MJO* activity nay be al so

furt ﬁiéﬁéﬂﬁyaw@dﬂgﬁés bRy RIB ! B AR sPaseren MY Lbeore SRR CCESHIUNT

be i ndided by a higher activity of the effector nolecule that dinerizes
MJCl *, or the higher activity of the cleavage nol ecul e that cleaves MJO so
t hat MUIQSL dtg Faoramed t tora darcrtamsed aagurtdosi oot tofg tdveVJaE t & CHusrasftarte, C tany
chen calt gura dsi agl tagi addl t sspadi tes: tidhatc tiags aali] at day Jarcrossss: achie tadtdaattigr of  t he
MUCI * adigrertdggy g da ageeract,a dddd t ac] cerancages ceyaytioe dar dagramatMid gt gart cagyet et

t r ans ydefd enal a tagtd gratteyc ddiailg cenfances: xS et fc Midacdtyenepeassed
as a Wg@%aﬁd@aoddﬁt&wg@é@gaaaﬁaqdddbgaﬂg%%ﬂgt/&dtmdw@aagaw
G owt hy t@ca%%&eg&tdgtat(tM@%gaasag%gfat%&tgmga@%g’adag%w

ggr;' %c%ftcta!lect% e Cac%t t%gi!frgécaﬂg%jcddt such
ik o e T f@%ﬁﬁ e egﬁggl N
Thg I\/@‘%ﬁ G|Cnccnf1 tﬁatquoafgal?& d;tf geqc?aca Qfcaces"jcét:n G5t ag[qhaaat

un el’

gIyco@ﬁ?ﬁqqﬁ¥Q%R?EQ9Q%ﬁHQ?a g%&?Qﬁﬁﬂf?ﬁ%@ﬂ%?tUQ@%%%%RF%%ﬂﬁkﬂﬂﬁ?%ﬁ t he
MJUCl @%&%W@gqﬁ%t&wq@gmtqua&wq%wq%ga

def i nes- RS ISIC 2] I C asfa v SR 9 U CSoTFe- asey) a taid Haiectd terval 2 dpard taritas and
f r agnerstas agft adve qremta e Segqudnice: t CTiy RIMERR a oy ahefa apdd sas ISEQ AR aNG 16,

and aldctfagctdtanad a acard crtess caria ftreagrertos ddvereeafc dvaadang tarny d tratgegerc tital ue
of amtaa ettt tsgasta ittt tang ar dagy 2@ Httogt thcagdhcdhgtygt, t thgdadd,gal0,
11, 1Zaabdadthgdhgalfygaktgakdcckda tofc a2Q) tand/eic tynt ddregerc ttaldie: ft

am no a@ﬁje@@dﬂgtda@t&t@rtﬁﬁa%tﬂma@gtg%&&t&tgﬂgtt&d\éttt%raraq@t%aajw&rattg

Qt er MySyt th ad ta!d?aﬂa@tc\’cacrda%@ct@' tftra%w&@at arbttt 1YY e ryi(geafaers
to sucl vcacra&rata gt agEnt. ha rgg a’ccc?cla!tyct@t Q;; or
ot Eer tfa!tC%H a!t%tt%rgacgaa tg}[a'ha%% Sat %&J@% aI

OF er cac alca aatctcc att ttac Jga atsq tte nOt
bi ndi n s g:s@ 45 GI %%%! mial ual Qfenlcal
to th Qi%?ta%‘?@ C@@lﬂa@sc éaquci

aggr egat e C(aiagé‘t%tf - %tﬂ%%&tqa&&ﬁai%%ﬂa Ciac@@ ECH 9 One
exanp| B % PIMFR a9 %9qQHRQWQﬁﬁﬂa%ﬁ%ﬁ%ﬁﬂc%ﬁC%Qﬂ9¢%%Gﬁﬁﬁﬁﬁﬁ6%ﬁ9(ﬁ
SEQ NGB tiagd SSR0 Y IO, 16, © Al - Cohi st S oyt OSEQ U D tNO & By Hasd Urdibel: tan

- SPY- Sejuerice dgestoaad agfC adres COSRY-Ca Jag2B]a Ay iised drdradiat g CaMIE FCIGHS er s
t o t hey NBEN IPrWOEi2n dwictibet MAMMHG @rchdonids séquaneadMdP$ G CHENBANK: AECESSION

ext r aggp0o9ses). domain is essentially conprised of the PSMER (SEQ I D NO 5).
[ 0026] As used herein "MJO * associated factors" refers to agents that

nodi fBMILQ@E'S@E@%LU?Q@%HS@\@#L@@%M\@AMC@TE FNTRAM R AN S e EeaS Ay Of
MJQa = MSAL%%%E%&%M@%\@R%TMW%R%\} Rd§§ﬁﬁfﬁtﬁfﬁ<@aYA K%Qtfﬁ@t

af f eCt }&b E IRP{A%PD%I% VTE!L"I%VE%%%EE %

Ihlnglﬁgr Sftjr Y [6S3 V\é% Cﬂ?p ﬁg E;y >
cl eaveTMﬁ% g{ % GF I@P% g?gf C RN IR
amountt |Sé5rﬁG PN@ITBQF Feal

resul tSsI DANﬁf FRYHRETYE e RetBuit ECatT TB@P%W@W I&’r?élcotrD ST e RS, Y FEGY
pur poseRGIRYIHESIH THISTRYIEST, T T R I et Qe FABUmiGEOTY Fak GRANTBIFBIR Iddvpdind i s
an anviiits I LKDFMGCDGPTDRVKEGHSPPDDVDIVIKLDNTASTVKATATVIPCTLALCLLVLVY TVE

QFKRKGTPRHILYCKRSMQEWV (SEQ ID NO:33) describes MMP 16 amino acid sequence
(MMP16:GENBANK ACCESSION AB009303)

[0034] Induction of Pluripotency
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that is sufficient to induce or maintain pluripotency of a cell or activate
MJCl * [ 0028] As used herein, "fragnments" or "functional derivatives" refers
t o bi ol ogvoabino4289ti ve am no aci d sequence vari ants andPCrageenioso2ef t he
native |igands or receptors of the present invention, as well as coval ent
nmodi fications, including derivatives obtained by reaction with organic
derivatizi ng agents, post transl ati onal m)di fi cati ons derivatives with
nonpr%&gjace us poI e and i noadhes % As used herein,

li ga ef er' V1% 5 pesyicd (Rt sogute ce F C&% SERIGRAYRC eteV et dQiths
bi nds p@tﬁ%‘t&'ﬂ%ﬂak The lgéﬁé@%ha{%%&é/fdrq’raﬁs&%'n@ﬁlﬂi&o@ WRITAS X DR DIRE NANGG, When
used in certain contéxt, ligand may include antibody. In other context,

"1 i gaMdYCnand EEY2$ ot @e@rmirédhﬁtre@wgml heoinredingd rdtobsprzatictdeds andlcewss! 2
wi th high.af it cha ed to natural or. unn

11 gande Roroschs whrirR e s R st BRIy Shbelft pRbia Dol of
di ner iag iogodehgamiMyeris M1l knd\&%ﬂ&ogeﬁe UBECinIREg] Rif4tHe teel BhovePecindueal |y
bi nds" refers to a non-random bi ndi ng reaction etween two mol ecul es, for

exarrpldésm%m\éﬁ@ﬁt@netaﬁtu B8y moPEEAIveasi Meuiiotdeat then ol standard don idgenlying a

non- a r-eac o:

apoct aRFoh pleARRRS PRERNRer ot QAR nRIERERELIC maP Lo Pifdgten

cI eaviang it ag3enee bndnﬂte@ ghatt ﬂld\ddﬂl haeentbtddl the aﬂféﬁe‘tﬂuaﬁsn pus)edss had & i longewtbd)er
"pol ynuc| eoti de vector”, "construct” and "pol ynucl eoti de const ruct” are

used  itAdHF f‘éﬁ&w&e%@ grnesibixpe. B«eif‘éliﬂynlﬁ&e%%{l‘? browR 15 O+ 13180 Prv@NT 8B may
be in 3px,0 f c%hcérod’ef@ alrdt']ﬁ]’t YR a8 a b ROt ﬂs‘ e}gesteﬁt 1 rORRent

encapsul at e retrovir coat, DNA encapsu ate i'n an adenovi rus coat,
DNA paicdcagaed that anba‘meirfomn roé thedyl U1 1Ir ted ns ine iobrane rpmtémuGEQaI@ N@r beMlﬂtIﬁpﬁsex

and adeno-a ocia d Vi rus ncapsul.at e
ol SI T A8 RSP UhRd b aB eI of gb SREATET FEMSEL es,
conpl ereida\tt ki) HROPAM Rt §US Bls@%x?@lséé@tlﬁﬂlu@ REgdeeRlc” CREGhn }p%npotem stem
|nnunolog|cally "mask” the nol ecul e and/ or |ncrease hal f-1i

conj ugalthedHtk@taaptmin Z\QDBhITl}yr pieednt . ln%berrabmﬁ tot MéJCbm WdJMEGﬂ? cﬁesqcsat@i\lA.
As US dctgres' §! v&(l)e]ﬂ]t "}-?%hg%sa Ogjloym'gntﬁe c% L %8 111;c§uc§10n of n%arl_I %nan € ogglungote CY, §r

i ncl udesany orms o ese

met hy|t@bﬂfﬁn8¢lﬂ1|e%@ﬂidléiﬁ;§,ofllﬁmﬁmglphh@[ﬂitd;rﬁg modi fi cations such as uncharged
| i nkages and t hi oates, use of sugar anal ogs, and nodified and/or

al t er n8436)e bEek BrsARt SR YaREPN cBEOMPAYEH e epMiUfakH @lsé@cwt[s@é@mrs,swh@bne@ude
Li st f
Lot MR E hork ORF e RAR St e B RS AORL A FUIRG) 5 B

ST. 25,or Appsrvdi tke EfﬁcTaiabeaflgenmdaangnPS kellepVehend Shdwiokhag;a aiearve@rfeme mﬂf shea C,

t or represents a or. c resents or g,. S represents c _or W
repr eﬁkéHEé tingmembrang PyotF@pr%é‘fa. - Pﬂmaflgwﬂe;f@@ ECqRteY| thehngdjates The

VTGS h SEICEI e a@@@?%ﬁﬁsﬂéﬁﬂéﬁwﬁ% g%%’éﬁ(@aéﬁl%é@WMUm*
APATEPASGS AATWEODVTS VPVTRPALGS TTPPAHDVIS KPAPGS™ TAPPAHGV/TS

APDTR@A@@SllMPQ@H@MT@dABDTM@gE@(PW@TS 1ARDTRPAPESeNARPAKMENT Glikita et

APDTRP s AP TRPAPGS. TAPPAHGVT TRPAPGS S
APDTRIgﬁP@ HRPEEhYARBN Fig Mﬁdﬁ%ﬁnd that
APDTRB&'?%JW&&EP@RE&% 1 N@ﬁﬁ%ﬁ@z DAPRAHGI KRN to its
APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS

APDT RRAPGBTAPRAMEPTS pYRDT RPARGH TTAPRAMBIUT APOTRENFCSTRAPPANBZPdas been
APDTRP PGS TAP S APDTRRAR PPAHGVTS AP APPA|

APDTRABER ‘AP G BB AP AR FRBHAEATE APt RAAE KB M 23 o
APDT%W%rM&WA@@m%P@@MSI provide the benefits of transfecting the

c-Myc oncogene, while mitigating the associated health risks. In addition, stimulation of

MUCI1*, by either NM23 or a bivalent anti-MUCI1* antibody, activates the MAP kinase

proliferation pathway, which increases cell survival (Mahanta et al., 2008). NANOG expression

induces pluripotency; the tumor suppressor p5S3 suppresses Nanog expression (Lin et al., 2007).
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APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS
APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS
APDTRPAPGBO PARARKSVTS APDTRPAPGS TAPPAHGVTS APDTRPAPGS PAPRARBYDE?272
APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS
APDTRPAPGS TAPPAHGVTS APDTRPAPGS TAPPAHGVTS APDNRPALGS TAPPVHNVTS
ASGSASGSAS TLVHNGTSAR ATTTPASKST PFSI PSHHSD TPTTLASHST KTDASSTHHS

TR TS R T R R
VSDVPE b4 .B@/\&tlﬁﬁgA@—T bs ¥ Who lacid ©pRsmic

NP
DTYHPMSEYP T HGRYVP SPYE KVSAGNGGS S SYTNPAVAA ASKEIL (SEQ I D
NO  1)taitl EJ&IGIDeST f sl beke newin MUSH pReadpr dire fudlsis rof Tapaes cellswhere Gebibds ko

A ' nber : 5941) . PEFLLLLLTV SEQ |.D.NO._ 2
vroor bRl PRRR A BT AL B gl o el betnef SANTSER | b
NO 4 ghetSEQHRNNGSER 1B MO 14catasCiideBen RbinBinAtit@kvitchdr [Shghaddcidnseaence

for directing MJO receptor and truncated isoforns to cell nenbrane
sur f adectongio fnsluge arpHEnexifd qellsgcaeragorrdjoviyealibis eptde dues @phferEdspeithitogs

| o3l DY NAR AL 6D SR RN 23 0 Lo R Y TSR T

| ALAV@RYXeREHKNIISE0EY fhl T HIHGRYIVEIRS FRRPRYBKAABAGNGESigure 6) and
SLSYTNPAVAAASANL (SEQ I D NO 5) describes a truncated MJCO receptor isoform

havi ngRAELOPSMESRE A10NF 10§ INCPBPHRHRR “ARE PHAN B ien D HBIYG B Eirtb Fa g uEhar

cyt opleagifc€ iPSUMUEBERSARn. & g\% bl £ R %th ERARR reported that several genes .
GTI NVHDVE TOFNQYKTEAASRYNL T1 SDVSVSDVPEPESACEEA( SEQ T D NOL 6) descri bes Nat i ve
Pr i marfyonSélguene escodf phuieipMobty SemmatrhgHatet toms@gumpt ar MU, -iBSNE&FRee earyme
exanpl e ,of ." PSMGER") . Tl NQYKT Y| DVSV. FPESA (SEQ I D
NG 7 GBE it LR e VoSS Entle oL RIC RBEHT SO0 Lt BF FEiebt or
(nat - BRVHR: and¥sEwalP bR nRfter SEMABvige BYMBIVAIBI1AG@X2THhAN A0 Klgk &3 1 on
at the NNterm nus of SEQ ID NO 6).

GTI NVERVEVERNOYKPRAASFYNLRE SINGUSDHWPirHIABGEISEAct 0f NG @) andeis ¢l toregst 0iSPY™”
functipnal wvariant of the native Pripmar enc Je MIC wt h _Factor
rocept D R Rb e kerkh S Biivfs O BRSSP o D ey PP al?

T NVHRASET RN TIEAAGRY NN SDY BMEDURITBRSAREGAL SRQnk Dichky, 9)2dess behrsad (SPY"

functional variant of the native Pri rrara/ Sequence of the MJC G ow h Factor
Recepteitageasimey os b At dbe Pravpeysht ydepiified pimmotency Apdusigncéors fto "ipgagerer ) |
havi ng.a sipol e am.no agid. gel etion at the Gternminus of SEQ ID NO 8).

t gt cagpgccgccggeaagaact acgggcagct ggacat ctttccagcccgggat acct accat cc

t at ga0ep¥jt acThe prstmdoanaon dixchgec golch tgioges aad haghaty! avohaicNIEC*, for
gcccct at gagaaggttt ct gcaggt aacggt ggcagcagcct ct ctt acacaaacccagcagt g )
gcagce@fi}ﬂrk& @eea%rewgm(@%@ ThySRitr st 4o aPstBeds wease {~ Bi9ies RVEPRGASY H!

| . YPT .
e o AU PR A BRIy e

cyt oplefisaereyddmadurizgplnopaendy segaenc eclls. In yet another aspect of the invention they
tcct t t.cat agt ttcgttttcatt t ggt at gat.cc.aaat.
gett cAti PR e JRUGTT AT HGRE ET Lt P ARRE U SR TB gHe DrGT PR Y gion they

are used to inhibit differentiation. In another aspect of the invention, these reagents and methods

are used for maintaining stem cells in the pluripotent state.

[0038] The invention involves reversing differentiation or maintaining stem-like
characteristics by introducing to mature cells, or somewhat differentiated cells, genes or gene
products that affect the expression of MUCI1* and its associated factors. MUCI* is the cleaved
form of the transmembrane protein MUCI. MUCI1* associated factors include, but are not
limited to, full-length MUC1, enzymes that cleave MUC1, MUCI1* activating ligands and also

transcription factors that affect the expression of MUCI or MUCT*. The invention is also drawn

-17-



t gt aaagaat cat cgcaccttttt aaagcggaccaaat at gat aacct gcactt ggaagattt at
tt at aggcaacaaagt gaat gt cttttct cgacaact ggt att aat t gact at ggggat caat at
acagct cgowagotiggesvagt aggaaagaaaaaacgct agccct aat t aaaccag2CyaABatane0272
aaaggct ggagaaat aat t gaaat aat aaacaaagct ggat tt act at aaccaaact caaaat ga
t gat gctt t caaggaaagaagcatt ggat ttt cat gt agat caccagt caagacccttttt caat
gagct gatccagtttattacaact ggtcctattattgccat ggagattttaagagat gat gct at

T g e B OSSO e B«
t Ct 9CGQG&RIB0AGALBURIHt BiffeldniihealctRARUl BARGISLEPSBAGLCAGEIAAERGH ose cells

taaatttactaattgtacctgttgcattgttaaaccccatgctgtcagtgaaggtatgttgaata
cact atoatheszpypaanat The preserdeppleratjar desstibes their use tor mpantginingt pleapajeoy ingkanat aa

(SEQ | 12)..describes NVEY id ence. 7: GENBANK ,ACCESSI ON
D20 GAb) AR A SRt STt e CEERTE RS i eCigeaah PP R

| TKLKIMYivtnaREEAL - oY/ RREFINELor |n@‘_re|g75ﬂ_e§§Pér eﬁ%@roducts that are already known to

| LRDDAI CEVWKRLL GPANSGVARTDASES LYSVHFVNRRA FLMYFMYRK (SEQ I D NO 13)

descr ilbiise RVEPotRE nchding Qed deb@ &2 ( KVEF: NANWSANKN pCmESSINGY: AB209049) .

at ggt t gt t  { C c C

acaod 0B R A B O Al i PRSI e4 an

gt ct t gtlJggagaged, Sake Asgugt dridt Ijage Ageakggahb wage chisgtrhagatecdefaaatdvert to the

at gcaagcttccgaagat ctt ct caaggaacact acgtt gacct gaaggaccgtccatfctttgc .
cggcct? P@E&Zﬁ‘éﬁ%&%&%@a@g’g‘é%@%&t ft{&)égaﬁagat()é Ry GAYERy a6 %@t induce
t gaag REREGY 9L SO HE IBA0RIROH AR GB6HIL FIRN I LHAAIGHEAIGRGCREEC R eral that

ggagact gcat acaagt t ggcaggadcat t at acat ggcagtgat t ct gt ggagagt gcaga
gaaggagaimnggor thgs gdantified e ciegreey YHAC T -ggtoanstd: factegd9CT ¢tagpdt $@YAdsed to the
ggatc atga ( SE 1 j .bes Wmmide se

(s M Bl TR b S SE O R by PPN :
| Al KPIRGYERG G E |MW&$H@3&KE@ by the present inventor, as the activating ligand of
MQASEDL L KEHYVDL KDRPFFAGL VKYMHSGPVWAMMEG. NVWKTGRVM. GETNPADSKPGIT R

GDFCl VERNIT (MGBDSVESARKES) GNIMHEPERNVOYTSOADANY B VBEQ DI Tibnd\PGX2 foth
describes. am.no acid se NNR3- HL: GENBANK .ACCESSI ON AF4873 .

at g0t JULGL DFcaRpl JBEONTRTS st M i SOBIRt £t rneehafatiy g Muct

t acag A4 B QR LE GRACATOIRIBY AL td Padrh@ed sitd a@da clagade0gughies MVIRY MMPY,

gt ctt gt gggagagat t at caagcgt t t t gagcagaaaggat t ccgect t gt t ggt ct gaaatt ¢
At gcaddPH Do g RAML it b1 S RAN AN Ao A BAMN I de Y HBA ceest Batiéot ADGM-TS 16,

COgCCL AT AGTBANGIAALINEC AOLAIL! BRCALAA! GLOOIAGROTEL 952l dIned 1o
t gaagacgggccgagt cat gct cggggagaccaaccct gcagact ccaagcct gggaccat cc
ggagacehhaicgdat denagt b AGyRathaMECat &rgoodadgatpleimtagagagtagasigat (Boyer
gaaggag t g ttgtggtttcaccct gaggaact ggt agatt acacgagct gt gct cagaact

ggat ct® 't%g (g(%éa (SEQ I D NO 16) describes NMR3-HL S120G mut ant nucl eoti de
S equeneul NSy HL:e. CENBANC AGCESSL ON ARIB TR it ST A FHERRRRLY form
SSCDTGIMANCERTF T Al KPDGVQRGLVGE | ' KRFEQKGFRLVGLKF

MQASEDI MEHYVMIKDRRRa@:d/KidBERAAIAMYVE Gis Ny ECEGRMMJIGERNPADSKPETdrRwth and

27 AT L TR R SARRW b

MUC1* extracellular domain using either a bivalent Anti-MUC1* antibody, recombinant NM23,

or a mutant NM23 (S120G) that preferentially forms dimers (Kim et al., 2003). Inhibition of
MUC1* extracellular domain using the monovalent Anti-MUCI1* Fab was lethal within hours.
These findings indicate that MUCI* is a significant “stemness” factor. In addition, OCT4 and
SOX2 bind to the MUC1 gene promoter and also to the promoter of its cleavage enzymes. SOX2
and NANOG bind to the NM23 (NME7) promoter. Since blocking the extracellular domain of
MUC1* are lethal to hESCs, it follows that the pluripotency genes, OCT4, SOX2, and NANOG,

are induce expression of MUCI, its cleavage enzyme and its activating ligand. One or more of
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AF487339). atg tacaacatga tggagacgga gctgaagccg ccgggcccgc agcaaacttc
ggggggcgge ggcggcaact ccaccgcggc ggcggccgge ggcaaccaga aaaacagccc
ggaccgcgtwoaagagesseca t gaatgcctt catggtgtgg tcccgecggge RETFCYPoA60272

gat ggcccag gagaacccca agat gcacaa ctcggagatc agcaagcgcc tgggcgccga

gt ggaaactt ttgtcggaga cggagaagcg gccgttcatc gacgaggcta agcggctgcg
agcgctgcac at gaaggagc acccggatta taaataccgg ccccggcgga aaaccaagacgct cat gaag

aaggat agt acacaqct gc C C ct C CCCcCcCcC C caat cat C C
G090t CiaBet b Sub ot Eo o UNE oo dttn dytgua: BEAPERYY St gty eplaced
cacat %@vaeﬁﬁlsﬁ@tti@ﬁﬁcg%ﬁe %12) ﬂﬁﬁ‘ﬂﬁ&iﬁg tid géfe%é&ﬁt,%g {00ABE L1090 9E LR e Gon to its
cagcactcgg gcctcaatgc gcacggcgca gcgcagat gc agcccat gca ccgctacgac

gt gagctereget gragracad/ot tastvatiggcligeadet BydagANME At aNyHa Heggc tie gotdleody that
acctacagca t gt cagca ceeat a tggctcttgg ctccatgggt

t cggt &Z?q%%zea eﬁ%%@g%i‘ "g’ t&ﬁ? 8@38@@8&@@%% ttacctcttc ctcccactcc
agggcgesdt] JcAAgHELIGhEIAE Ckitleddn GBE altgatcRnGieal JieahiCicqE@ydBHClirect the
gaggt &%gg aacccgccgc ccccagcaga cttcacatgt cccagcacta ccagagcggc
ccggt ¢ @atg%'la@@g@cﬁﬂnstf%&ﬁgg%f&cﬁfoétl@c@éﬁ_th?t adqdsd deahgtagne ExsEplppoNOiEnB)
descr 'é?%%nﬁﬁ%)%gﬁl ' Ias @E@“{DS‘R?E?SQ% ! AR in@gnt'%o%q Hgtﬂgﬁpfaﬁ@%ﬁ%e’%mmal

ACCES 1

MYNMVE S EakPBGRDQTICGHEENS T oA GENQK NS DIRK B MyA RV MRERGORRIKIMAQEAMIRK without

MHNSEI SKRLGAEVKL L SETEKRPFI DEAKRL RAL HVKEHPDYKYRPRRKTKTL MKKDKYTLPGG

L L APGENBISEV S0 SGREINERNDSNAFIRESASNGES YSRIMSREE CPEHP X RmRERRERIS EQ 1D

o R N L B Y R U oSSR RIS v in

SRAPCQAGDLRDM  SMYL PGAEVPEPAAPSRL HVBQHYQSGPVPGTAI NGTLPLSHM ((SEQ D" NG 19)

descr iSk3 IIh lexth 6SORarmhd me pacfededequence ( SOX2: GENBANK ACCESSI ON

NM_00 . . . . . .

At G0 AUB o MBIfCl AU tgeaciaved giec o ey g ot gybeine for

29999946 G IagCCaIdet a0 bPIbAC hAENAR ChAImUBAIplutipERAGH GRE &L LYYAS induce

ggccaggaat cgggccgggggt t gggccaggct ct gaggt gt gggggatt cccccat gccececccg

ccgt at @cy Oy pgyggaiygcgt act gt gggeccccaggt t ggagt ggggcet agt gececca

aggegggiiguagacei el cadost gaganegagagagaagt.cd0qgt Agagaaeanalecal g recied

gggcctieceeggageltt Geacegtitacceetggt gecgtgaagct gdgagaaggagaayet'ggdg

C 222266604 88@aBitCacalg AT HRIag it yangasdy aviaticgag caat deliddedagties and in

cct gaagcagaagaggat caccct gggat at acacaggccgat gt ggggct caccct gggggttc

t at t t §OHE&AYE AMdUcayRieadnCcigeeane Pheipgent %@g@ﬁ%' geetgern %sag‘épg gﬁdgVentlon,

aacat %B%b@?&%%%%&&ﬁs@&ft&ﬁﬁ%a@e% 9614900834 GE E%Feﬁ{"é’e@ﬁﬁgv{%&‘t@%ﬁ& in some
adgatat g at cgaga

t cagg caaagcagaaaccct cgt gcaggcccgaaagagaaagcgaaccag
accgaghgagiadgeaacailggagipateht giehc ctlfic diftoy c ot gaadidC acac MId@Yc agadscmay be

agccacat cgcccagcagct t gggct cgagaaggat gt ggt ccgagt gt ggtt ct gt aaccggcg
ccagaa@tw@ta%@gé? &%@%&5@@%@%@8&%@&@%@&%@tt gytingedydrg %@epotsney
ct t t cl e RQBOIRAGICAH HECH L C BHELOYHAC TRIYINESHEN MEOILAGCREARGE, MUCT* is

gggagccctcacttcact gcact gt act cct cggt ccct ttccct gagggggaagccttt ccccc
t gt ct antgidvaedt acthe tcgld gling tweitic ategyorambractabe gands SEQ enDoNCDCDY, SeXer NBesOGuman
OCT4

VG 1 AL R e PR3 e S ISR s UC

is transfected into fibroblasts along with genes encoding OCT4, SOX2, NANOG, and LIN2§

(Yu et al., 2007). In another embodiment, DNA encoding a truncated form of MUCI,
preferentially MUC1*, is transfected into somatic cells, fibroblasts, or other cells, along with
genes encoding OCT4, SOX2, KLF4, and c-Myc (Takahashi et al., 2007). Similarly, DNA
encoding MUCT* and/or its activating ligand, NM23 or the S120G mutant of NM23, are
transfected into cells to induce pluripotency. MUC1* and/or NM23 may be transfected along
with other genes such as OCT4, SOX2, NANOG, LIN28, KLF4, and/or c-Myc to induce

pluripotency or stem cell-like characteristics. DNA encoding antibodies that recognize MUC1*
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PYEFCGGVAYCGPQVGVELVPQGGELETSQPEGEAGVGVESNSDGASPEPCTVTPGAVKL EKEKLE
QNPEESQDI KALQKELEQFAKLLKQKRI TLGYTQADVALTLGVLFGKVFSQIT | CRFEALQLSFK
NVCKL RPL LR\ EFARNINENL QE | CKAETLVQARKRKRTS | ENRVRGNL ENL P QTREFP 10672

SHI AQQL GLEKDVWRVWFCNRRQKGKRS  SSDYAQREDFEAAGSPFSGGPVSFPLAPGPHFGTPGY
GSPHFTALYSSVPFPEGEAFPPVSVTTLGSPVHSN ( SEQ | D NO. 21) descri bes Human OCT4
am no acid

Coagart A DhagR R Tiby o  AOdAggUAP EotRcant Jodadt GRs0Rrbu beggaucrion ol 099
Ct gaaghaaaeqittd g araens Bﬁﬂ&@itr eRRh | I8 3Q9AEE 3AE MUt A6 A9 108 hRrize and

aagt acat gaact cagggccggt t gt ggccat ggt ct gggaggggct gaacgt ggt gaagacagg

ccgagttiyst getivagry dernddbEd it eepiongatt tadnngmaggibalc paametgt oy geparttine stem-like
gcattcgég %ﬁgcaggaacatcattcatggcagtgattcagtaaaaagtgctgaaaaagaaatc

agccta éﬁcctgaagaactggttgactacaagtcttgtgctcatgactgggtctatga ataa ( SEQ
IAES N%g(zéﬁét)]desslrrmmsj B 3rsHeudhuck epidicle sediepnoridsNMR3difed (SANBANGT AGLHESSI ON
MANL ERTEeANsspabwdRa therk pRREEKEARICIAMEE RASEREI keyeziattdkiprorrpeintroduced

D SEEAMEEH NS TN RO S AU

sequerngeres( biVR3adidrodscNBANKVAGCE SHaOhbAKBz B4 MMP14, MMpl6, MMP2, MMP9,

at ggct gt cagcgacgce ctgctcccatctttctccac ttcgcgt ct ggcccggegggaa
gaagaciiglg 1 G ADN ab -4 AR dd( BORHG ik AL C VAR AR AM-TS 16,

gactt caERAYS 9gtd C&BQ‘M@@C GRELiHSRREY 98 AQHYY ﬁ)g aiﬁ&ﬁﬂeg gﬁ) RGCbO similar
gagagcgccggagccggtgcggcttgcggcggtagcaacctggcgcccctacc agagagac

cgaggagmndaaﬂgatctcctggacctggactttattctctccaattcgctgacccatcctccgg

agt ca cgc cagc Ct cctcttc cgtc C {c cagc

o ocoo R o ol thled et PR ot R A e AR e EE CobIa i aant genhance
COt gUGRIC GHRBGED ﬁﬁ'ﬁgﬂ@%&g@ﬁ IS exafiiplC HRE QA REAAGRY t}ﬁﬁ%ﬂﬁ)tl 19%91@§tat€ Ci3ascdthte
ctcccttcaacctggcggacatcaacgacgtgagcccctcgggcg cttcgt gg cc%agctcct

cggcc afiktt ig gavedy grodrcatsathat oygersaidie alppa gz b@é@hggﬂ\@g 4§ g Ehaghiah et al.,
9990&%%@%)"% gt 99%99019{ he 9k &%%Cg%o‘%ﬁor%‘éf?gc% ‘%C%%ﬁa K& tng%%r?v%mon to

t cagcgt Cgaaaggéﬁgccc gacggcagc acccggtyg gg ggcgccc aca

ccgccytgiregicd e hdaagatisasgranyatigge) 6f PStegégaacccact t gggcget gg accccct
ctcagcaa gccaccg cggct cacac actt ccccct ggcagct cccca )
gcaggd® CCCW%Q&W Egiasgan @‘@b@@%@dﬁ@g}ggﬁ% Soe grddeditg somatic

cecget § ‘éﬁst C&éﬁﬂglchﬁx%%?a[sféc %fbfo%%‘sgsg% @%%5@8&%%&1 Ehc&tug% ﬂ'&‘&é‘eaglﬂéipotency

gcagccgcaagt cccgecget ceat t accaagaget cat gccacceggtt cct geat geeag
agccc aithac alaag aggiogeagbiagiint glitg otec gganaag gaiuce et anaoataqiiiioyaicy. For

t acgcgggct gcggcaaaacct acacaaagagttcc acct gc cccacac

aggt g&@%}aalecerf‘aerc@eff‘gefg t%@@%@&@é‘ﬂ@t@ég% g%i%g &‘& ﬁ@%é@%‘aend/or c-

t gaccagacae tAnGet RS FBABUBACACHRS SO LRIGRAT g%%aﬁ@@@tngﬁg COAGCSE 1 ands
ttttccaggtcggaccacctcgccttacacat gaagaggcatttt (SEQ 4) descri KLF4

nucl ecb]natdetr‘@eemﬁmibo KI_'LF@J* mmsmmraemﬂ@mmmmmm preferred Ina preferred

ll\E/ngiA FSTFASEP@E EELS RL P R]XSFE’@C@%@L@ATVA %%ée d with

GDASA@%T&SEMEﬂ%@NEHMES&T%@Y@%%&ARE%&BE%%MQWSG@VAELL
[0047] In a preferred embodiment, NM23 (NM23-H1, NM23-H2, or NME?7) is introduced to

1—1

cells, as the gene that encodes it, as the protein itself or as a protein bearing a leader sequence
such as a poly-arginine tract, to facilitate entry into the cell, to aid in the induction or
maintenance of pluripotency. The inventors recently showed that when NM23 is secreted by
pluripotent stem cells (and cancer cells), it is an activating ligand of the cleaved form of MUC1 —
MUCI1* - and triggers the MAP kinase proliferation pathway. NM23 stimulation of MUCI1* was
shown to promote the growth of pluripotent hESCs and inhibited their differentiation (Hikita et
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RPELDPVY! PPQRPQPPGCELMEKFVLKASL SAPGSEYGSPSVI  SVTKGSPDGSHPVVWAPYNGG

PPRTCPKI KQEAVS SCTHLGAGPPL SNCHRPAAHDFPLGRQLPSRTTPTLGLEEVLS SRDCHPAL

PL PPG-HPHPGRMNREERIPDQVIQPQVPPL HY QEL MPPGSCMPEEPKPKRGRRSWPRKR AT Q272
YAGCGKT YTKSSHL KAHL RTHT GEKPYHCDWDGCGWKFARSDEL TRHY RKHT GHRPFQCQKCDRAFSRSDHL AL H
MKRHF (SEQ | D NO 25) describes KLF4 am no acid sequence (KLF4: GENBANK
ACCESSI ON AF022184) .

caccadbatiikdt SRt et D GOl e e MOl PR g g agoareplaces
agaacthChRa T89S IR ITRESAY Q&féﬁ%ﬂ&%ﬁﬁh@ﬁm} CHRRG IR Y ATRAGHR BIALRERUBOIMUCT *
aagaaattcgagct get gcccaccccgcccctgt cccct agccgccgctccggget ctget cgcec

ct cct aegrthgfegigt eaepior ot Mathce pelycyginyadeasase adyete gutrydegghagel tigd nucleus
t t t ggt ttte. .
A L e G A R e e R

Ct t Ct &PQe GBE ceFeaRE Gire@inCivaR gRgRAIgNAl GURGHERLEBGL B0 FAFIeERE GABRARAthe cell.
gcggcagcccgaaccccgcccgcggccacagcegt ct gct ccacct ccagectt gt acct gcaggat
ct gag é\ﬁ\é@g‘g bgte: dagapndieatsed ae Ereat Raye Gie pr Bcpetaat Egpettbadeyeicthg dimeric
cagct%g&ggﬁﬁg%qﬁé??gﬁ§hﬁ&ﬁﬂﬁgactccagcgccttctctccgtcctcggattctctgc

g

t ct cct cgacggagt cctccccgcagggcagecccgageccct ggt get ccat gaggagacaccg

cccac fed18agc abcamdties thgsg g af) fedaaagaagabyaigaagiady chathgidsgbtthe giacellular
ggaaaagaggcaggct cct ggcaaaaggt cagagt ct ggat cacctt ct gct ggaggccacagca )
aacct Cori t %M@FBE&@%&&P@%H@S@& E%@éaé%%ﬁg@é{@gaelt gy gncoding
gcgcclrOehRCARES agmﬁ%g&&@fng%ﬂ& %ﬂae&gﬁﬁﬁﬁ&a{cgg%&%% Gk Caga8icy of the
cct gagacagat cagcaacaaccgaaaat gCaccagccccaggt cct cggacaccgaggagaat g

t caagagdcyaacdqad@tgioyt tgougugocegapgagyaac gagiianddtgeagabnt The cells to
gCCCt t CcC cC aaaacaat gaaaa cccaaggt agt tccttaa

S aaagduhunges S o e R D e A G SRS B A B cetts or
t gt t 9GRYAIAGIAGONGARS A9 1 1HPAACACANAN L HARL RIGLACKHNARES hdBHISOh 4 SEReAd)

NO 26) describes ¢-M/c nucl eoti de sequence (c- Myc: GENBANK ACCESSI ON
BCO00%n®yed the differentiation process or may be stem cells.

NVDFF PATMPLNVSFTNRNYDLDYDSVOPYEY! EENEY! E PAPSEDI W.

L LIRS oG Y B B e R B S F AN £ oy Reedierent

| CDPDREEmidKMhidhl QBCMNBGE SAANKUSTIVAS YRARK DSESRNRARGHEMGE TS r8in ¥lddRon-
LSAAASECI DPSVVFPYPLNDS SSPKSCASQDS SAFSPS SDSLLS STES SPQGSPEPLVLHEETP PTTS
SDSEERCEDREES [VIRA/SY ERROALGKREE SASPSACHS KPS Hh i fRREAST Ftiqdygtion of these
APPSTIg( {P@ﬁé%%@%{ A SNNRKCTSPRS SDTEENVKRRTHNVLERQRRNEL KRSFF
ALRDQPELE LKKATAY! LSVQAEEQKL | SEEDLLRKRREQLKHKLEQLRNSCA ( SEQ
NO 27)0aE03cr i e maay Magesarii no pacfeidnSdqtoe ndee e thy effe BGENBANK i ACSIESShding
BC000917).. . . . .

at gggPrUEHs §Y drtpsdueing chgprofeirsdlgnifrasdeiechay ey iy grerigar encode

99a99GRHE 9GRE I BHAGF %9&9{5&9&@ %t%ﬁ&agl?s%l&@@ ChIC! BF 2GRN REOGSE AChtem-like
gt aagt ggt't caacgt gcgcat ggggt t cggctt cct gt ccat gaccgcccgecgecggggt cgeg

ct cgacbaactensfioy gatplirgiotdngy dgoa cea ba gt agedt lgethe akng paglggis  the ggetgios .t either in
P N R e M e R R R AR e
aagcyGag ke IR ATANIERAY bOht ACAREE, G I C bAGALCARLEM OCKIBRAEAEOvith one

or more of the products of the transfected genes are introduced to cells to induce or maintain

D

pluripotency or other stem-cell like characteristics.

[0051] In other cases, it may be beneficial to introduce synthetic agents, such as small
molecules, to induce stem-ness in mature or differentiated cells (Lyssiotis et al. 2009). In one
aspect of the invention, small molecules are added to cells that either directly or indirectly induce
the transcription of genes that induce pluripotency. In other cases, small molecules that directly

or indirectly increase the production of MUCI1* are added. In one instance, these small

21-



caagct gccaccccagcccaagaagt gccactt ct gccagagcat cagccat at ggt agcect cat

gt ccgct gaaggcccagcagggccct agt gcacagggaaagccaacct act t t cgagaggaagaagaagaaat cc
acagccct avocogauesdtggaggcacagaat (SEQ | D NO 28) descri besTIishiig/omect eot i de
sequence (LI N28: GENBANK ACCESSI ON AF521099).
MGSVSNQOQFAGGCAKAAEEAPEEAPEDAARAADEPQLLHGAGE CKWFNVRMGEFGFL SMITARAGVA

L DPPVDVFVHQSKL HVEGFRSLKEGEAVEFTFKKSAKGLES | RVTGPGGVFCI GSERRPKGKSMY

KRRSKGDRCYNCGE. DHHAKECKL PP F I LKA SAQEKPTYFREEE

EE| HSPIUEMEACREIESEG P K003 O BAoerb UL RaaT i Hh de i eeylEnte of EFfs:
GENBANKHSA%%I%E%,F&%]-Q}&%)I)IC, is a small molecule that increases cleavage of MUCI to
at gt ct cccgecccaagaccct cccgtt gt ct cct gct cccect get cacget cggcaccgegct

cgcct AMUECd get whge eddedaigocds.aig prametge dsbghery o Mygidtnoeyy chatuaipgigot state by
acctgecgt cce acgt acccacacacagcgct caccccagt cact ct cagcggccatc
gctgcé%?%%gggggﬁg tacggctt gcaagt aacaggcaaagct gat gcagacaccat gaaggc

cat gagesegcccpsmt ghigptigt 6 agecaagt 4 tGaeochgReRbE anga0eaad@btaBaat would
ggaagcgct acgccat ccagggt ct caaat ggcaacat aat gaaat cacttt ct gcat ccagaat

t acac dereiary bt adyatageet f@d@b!@étl%ég\&@@c@&w@g stay gl edadedrg pgigatency in
gagtg t . G :

aaocos R B Fh O A A O A S P ARRE e other
ggcggatdeents ggd enahghaifant ineaagyacnanaiakieggagyagashee caoi-tikgac pmripotent
tgccgggccttggact t caggaat gaggat ct gaat ggaaat gacat ct t cct ggt ggct gt gc
acgagChygeeisitcyc Eed gahga SeRRIesed Cyag At f cygbedt cAitgy dalectisy such as
L accaghaph J0RARARAAROFAL LS ALECLACEC ORLSRI IAGRICCANIPAISHIULARCLY. ot al.
tt at gggggt gagt cagggtt ccccaccaagat gccccct caacccaggact acct cccggcectt

ct gt t doPYeindabecaaapaattlyaddat mtaglyorinasest afigtgaceggdativn tof abaipotency or

a0t o At GUaT e e Ih 0 GEUEar SORedUT b DgoNNBULE G rgogr e & Dpenes or
acact gesd RLRGRAIAAYIALAGEARAIT £ St MDEY & C ARANGROBGARAQRh A0 et MUCI or
gatgaggc% ccct ggaacct ggct accccaagcacat t aaggagcet gggccgagggct gect ac

c g?c addH tl??f@%tog @teg mpﬂfqtggb@igmga@m@@még a1$¢thaﬁm®wag%@zg@aaaf a

agt ac a aa a ca aJC. accccaagpacgl caaagl.C .

* G00adiioAt ccOlAlg: RL Lot dgngTaT CaboRY GO A AT EARHEY PRIAPERy inducing
ct acaapngyveacaant acihggaaattaaacaanchg ARy altGABHPAIARLS JUICT BgeaER to cell

t t t t t t t t
aagacatlat oMl | byt oe o v sh duaddbgeoave iowat. paddglaciie
c - . .
Jecar S o P L L e P I o f O P B Dt
descr iNMEE 1 NMR1G1 QlIn)| reaiifed én & e gqueieatioividhé nudebiBAhKre ACGESSuall tBEa48 Gl .

MSPAPRPSRCLLLPLLTLGTALASLGSAQS SSFSPEAW. QOYGYL PPGDL RTHTORSPQOSL SAAI
AAMKEY GPERPTRADASTVINRRPREGH qmg&mﬁ@?%‘éﬁ%@mwrﬁs@?mw

YTPKV@%X%X@%& R AR ESATRL R R VY thy! %E@gﬁw' 3'45@'%% %@%‘?E%sion of
YQW/DTENFVL PDDDRRG QQL YGGESGFPTKMPPQPRT TSRPSVPDKPKNPTYGPNI Dt
VAM. RGEVEVEKERVMEMBVRINKQINOSYENVG BORIRGPRAGIONTAY FRIDEKFRUFEKEDIHEeristics.

VEG P FMVGSDEVFTYFYKGNKYWKENNQKL KVEPGYPKSAL R PDEGTEE. ET
| | EVDREEEGAVSAAR \RHOBURIEL DY VERUCEAVR RIS IO £ BOPOREPRE(SEGH T NGl )
descr icResenVYR} 4r &1 41QirACHhE MEAYEREShMMRLA: o yBENBANK o ABCESSHON BERE4ERR) -

tract.

[0054] The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from the foregoing description and
accompanying figures. Such modifications are intended to fall within the scope of the appended
claims. The following examples are offered by way of illustration of the present invention, and

not by way of limitation.
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atgatcttact cacattcagcact ggaagacggttggatttcgtgcatcattcgggggtgttttt
cttgcaaaccttgctttggattttatgtgctacagtctgcggaacggagcagtatttcaatgtgg

aggt t t ggtweacasaaggIacggct acctt ccaccgact gaccccagaat gt cagt @Crgsgan©60272
gcagagaccat gcagt ct gccct agct gccat gcagcagtt ct at ggcat t aacat gacaggaaa

agt ggacagaaacacaat t gact ggat gaagaagccccgat gcggt gt acct gaccagacaagag

gt agctccaaatttcat attcgt cgaaagcgat at gcatt gacaggacagaaat ggcagcacaag

cacat cactt acagt at aaagaacgt aact ccaaaagt aggagaccct gagact cgt aaagct at
tcgccgtgectttgat gt gt ggcagaat gt aact cct ct gacattt gaagaagttccctacagtg

aat t agpaRpfpyggaaacgt gat gt ggat at aaccattatttttgcatctggtttccat ggggac
agctctccctttgat ggagagggaggattttt ggcacat gcctacttccct ggaccaggaattgg
aggagqoessscat Exdrgge ti c agatgagesadtegacaet agiafaleamtaateaiegat ggaaat g
acttatttcttgtagcagt ccat gaact gggacat gct ct gggatt ggagcatt ccaat gacccc

act gc ¢899t ggbﬂ&gﬁ PrOMEsag PRARANI§ g AW Ha(Fafoma cparsap il derablagint §ipgle cell
tttacaggacaf §??QW§I@E&%&%@? &We&%i‘f-?e%%ﬁ% Rﬁ%f@%{%&ﬁ?@&%%b@@%o (SEQ
cgacagt gcccccacaccgctctattcctccggct gaccCaaggaaaaat gacaggc aaaacct

cct cgdbat O at enPOAGROLCLEE bhiltala d0a) celdape coOame dishtig DMENDgadia tchntaining

t tctagctatfcttcgtcgtgagatgtttgtttt tggttt t
e Aea Y GAG 9SG AFAL L HAAT AN R0 Rt 60 G HERYHICA PGLGT el for
agt at ¢gal gepglkh tRLIRAY BAGRARAGINERM! b} 95 FhihGlel LAARDDIARRARAADiGes were

ggt gt t caaggat acaact ct t caacct ggtt accct cat gact t gat aaccct t ggaagt ggaa

t t cccoatshat gghavdtgatndcthee satret gytly dFagystehtiotpy gadb@cmthundldbt Caagnutes at
ggagaca at att aga t.agt gaaga t aaacaat CCCtg ct cccaaqgccaat .
S oD na R B R HRReLORSIERE P S A LR A Y Blemiaht a
cgt al bb6hAGAAIIORIAAOA Bk IR 4 SAIRANGGATRI AR SARUG ATAIAE GO that i
cat ccaagat ccat cct caaggat t tatgggctgtgat%gaccaacagacagagttaaagaagg

acacagbsurhut Ggdndisrigt agedhnrgbaaicasdc highacwhoaddyédagorwds gilhelaneg #3 and

cagt t ol anoaeiny a5 ERRERl GEhOBEF Lafurtid STh I Bl HCeE Rk Bubfores o 1 0
NO: 32)anded 9y ish@sedWE IbonthCla@Otiiciaiss odeetdR frdMVRLd GrNBANK e APGESS 6N This

AB009303). M LLTFSTGRRLDFVHHSGVFFLQTLLW LCATVCGTEQYFNVE
WL QK ¥y pHmDHrRVE RS fammMAsKL 1A N RIFPCRADARIT SHDWRK ROROGZPEOTROS the
ce

1 TvS BT RBEET K
HI TYSI %;KAI RRAFDVWONVTPLTFEEVPYSELENGKRDVDI TI | FASG-FHGD
SSPFDEHIEH L AHRYHRFP @ . GADT HADSDEPAIH. GARMsIDEMStaktd/AYHELIGHALELEHINDROL® in

TAI MAPFYQYMETDNEKLP I YGPPDKI PPPTRPLPTVPPHRSI PPADPRKNDRPKP
pRpmeprEnggﬁ%%mﬁWv@WNmYm cHigrgRdn pplug/ml

S DAVWR@@&WF&DW}@P@R%JE%Q@ﬁ%t\c{}’%’%@}{%‘@éﬁﬂ%smtam
GDRYWRYSEEMKTMDPGYPKPI TWIKG PESPQGAFVHKENGFTYFYKGKEYWKFNNQ' LKVEPG HPRS

| L KDFMBTRORODRVIGEGHSRPDBVDIC y b pdShNTASTIVKAS refot el RBEeALrGE Iddistany Beicer cells

QFKRKGTPRHI L YCKRS SEQ I.D escribes MVP.16 am no i d . sequence
(NP1 6 BN BN AEL PR R RBBUSE O C | Dok o lhbe: B g gr i atss)
It washd PSRIBR poitRadfahe€iaat o2@aRbGr 86hb® €3 sRPadRREQ AR RBHhee EVert
to the pIurlﬁitent state. The genes that code for transcription factors

OCT4, comxe celd. FprentdNGE478) omresistand (BITRegl) oells erpipbtest wisa daesityedfv E50¥hNn be
intr Oq:lélﬁs?\qzefl ?rg &6 %%ﬁ%utgs, %Jehl%/cgr?cgtigrg Lﬁl% fgilowing day, Anti-MUC1* Fab, control Fab,

or no Fab were added to cells in the presence or absence of TAXOL® (Paclitaxel Sigma T7191).
Two days later, cells were resuspended in 50 pl trypsin, and counted in the presence of trypan
blue. Percent cell death was calculated as percent trypan blue uptake. BT474 cells underwent cell
death in response to TAXOL® under each condition, and BTRes1 cells only underwent cell death
in the presence of MUC1* antibody (Figure 1B).

[0058] Example 3. MUCI1* acts as a growth factor receptor, and is activated by dimerization

of its extracellular domain using an artificial (anti-MUC1* antibody) or its natural ligand, NM23
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reversion to the pluripotent state. Many of these pluripotency factors were
previously thought of as oncogenes. CMc is a well known oncogene and

si m | ar| yWwoKbfod4bses been shown to induce dyspl asi a (FosPemr/use0l060272005) .
OCT4 was identified as the gold standard for identifying pluripotent stem
cells. The presence of OCT4 in the nucleus indicates that the cell is
pluripotent and its absence indicates that the cell has entered the

cel | (5RE " ABRAPIPSERE 2B bl cRRo PP et eratol My B gt eh Bk sety
nucl eusoOhvBR¥reCRARCE in 96 WL dplQﬂéE nak fblﬁbvﬁﬁ%'ﬁﬁ& 284 b &8l dodints Wige RARAENT
inventors recently discovered that a cleaved formof the MJOJ transnmenbrane

pr ot eiand (dHEQentIoNCEMationJol anti- MU@%@(AT@WQYI orgrabpwivbref aldedin nedaym ovitht loat i s

expre on.an_est 75% ancers ina et al.. 2009)
CxXBT 2335 U073} DB NIE0 et S TuIOR: SRNRSES, KR 08 ShyRbenue

st em agiphisi dnki doluh@d SindBpercent AOBhalizbBrEwBSHAS cdloveRd] FhinfBhtainest ZR- KD *
and * associated factors as well as methods enploying themfor the

i nductcFlbh sBeWhR it @Ha&h@@e%wrm LA 19@@@@69“%?(1 s @%%m(écwg arosythjsgmalpsipnof

i nduci I 0 9

nssooiarafl HEKRS SR ARPRCL TSRS Btk e Bk R OCT 2 IBREF T4 D B o
or snehhcemebiRc sthely ttdnafec&ﬁf\enh siRNaA rta@x@mgsfﬁﬂ«m ort @mtmdmm/brstmm:ameoit he

efficiency of generati ng i PS cells. We _have shown that a cl eaved. farm of
the MEIWHCIhSAHTFSMathsoatrel ﬁansfqv@él cells, fpithey dgpopgfratige sagdili¢iacefentiPedept or
t hat t f t b

Interr u%hﬁgﬁ hz&l“%% %Y%gc}}tlﬁo%&gec{aﬁgr%?ﬁéd * dhélgdr{acsgﬁ{tﬁﬁrAﬁ h%%%{n@ﬂbgﬁ(gl%u{es
actl vdtihng | |gand NMR3, is lethal to pluripotent stemcells (H kita et

ch i.ndj that thi.s ath tic | uri pote
Ao 100N, ChinbiRet SRUER B eoreeta R i PRCR, pesisuBih Diepase
NGS: 1%mﬂeﬁuargdo%e%%}racémlﬁ%mawef Mnucls BiRiinkWast Qe 2t SrtRleUslhPasent

stemcell growth, while inhibiting differentiation, NM3 Has been shown to
i nducReseranser hpng on BiicagedWPe (Bexmentmend aBlaEwaluatmosc)ftwalt‘heerﬁbh@e taggeti ng
NM23 10 Ll s under ver o the plu otent st i de
t he ben ﬁtgloé‘fd tr (ﬁﬁpect?friig th@ldgg)l\/yc oncoglérﬁ:eevg |IePeHI |gaW|f H?%gﬁ

aSSOCIS@LSsd}slssaGtsBSSGs}m}D$GR@m LisHQ Bt NOubAtwel iefmdbilized, orbye[ﬁtettélﬂovNVQ3
or a bivalent anti- tibody, activates the MAP kinase proliferation

pat hwehannghi eh 5|7rf7er18£ée1§1 ceﬂAquwtﬁﬂvﬁPR(%mrﬁrapaéQd ap our Jdap gy degifad in

h
oxpr oontiBf 2808 BSUIE ARRE N R, A L T
pl uri pabenansiast ﬂewlu&edn@jf Saermnn&t@d sbyso@wpm @s®l iegorfsB.NMAa3 @ohﬁpd tahl y

expressed 72 an.no aci frag topl asmc tail
has bOGKInEHRR (HEMBAN pPAJeRE f tF‘Eé“ R@@ QQ{UC' it 5}?&@%@%@1@&@@@?@ H‘”‘g nds
to thfr‘ar&%%fpcfo%a{tﬁ'hoﬁé’\ﬁém LAl Langﬁ%)mo&?‘eA@tBQlf %h{{ﬁ"s %r%re aa@‘fﬁ@t &akd

fragnment™ of CD such gs shown®in SEQ I can In
conbi rkatatlomcannbhadﬂqhaclyple&nnh@cbhlemggemn(dFugum@F)‘ actors to |nduce or enhance

i PS c enerat i hi s t|d does not, correspo a

ot ur 060 cERITRE fuaRTEpas; BEvub ERnEREETar iy fF ot bl deen

ef f ectypdifftiatiRfcaSRRLCI Ib\d?ﬁfo@rcﬁff@k!eﬁﬁdtétﬁ e Hgrat Hideh erhlﬁ@@ﬁh ogahesellsOid g
nucl eus (Exanples 1 and 9, and Figure 6) and thereforé is used alone or in
comnbi nlaﬂiffwﬁmjnateld trlimeotgsitl staro tog nigy thendereliyn diffeatiorng tstate rwdere eanatyzedhshce

i PS ceII tio uppar.t of thi.s has_been reported that
sever drmyBRaRodepfiloy LT BREG JporsPhiF BEF SRS s "y RfF BRARE

t ransahd pslaed @f 8 Ml charhlserCilﬁﬁya(gamemb/airem@ndé@f pret Soa@é‘d et inid@ridel. gBOA

NVe3 (Boyer et al 20 . OCT4 and SOX2 bind to the pronoter and al so
to thémékff?ﬁ%%wdcﬁsﬂi; tC§11&W§5?\/%§eéi T A attapnbating. Fg@eﬁfeéﬁ@aamm@ HFRd ves t he
NVR2 3 M[{g f, dis
t he tarrﬂg?etdeqrom e;t/&rg erdl pot5e7n£é Scaeffr?%agpdﬁb\% g| sgl?sl ‘g}él%{@at%%?gédpﬁiﬁég%tl on
of I\/U(ﬂn* lmﬁaﬁsgmef@ethmuanncﬂic&as&zecd eashegd \o‘r'th I\Rm pioort e fdd@or fvidhmd%al ong
with its activating NM23 can be used place sonme or all of the

|
pr evi GASYMarehyds mea 134 GroogplEnbyffarfandy ﬁl@fﬂﬂtﬁétabflsct @eilﬁd%%blﬂcked for 1
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enhance the generation of iPS cells. [0037] The present invention discloses
novel reagents and nethods, involving MJO *, for inducing pluripotency in
cell s. Thweeorogagsomt s and nmet hods are used to i nduce pl BCrpsSt@Oy27N
somatic or mature cells. In another aspect of the invention, they are used
to increase the efficiency of inducing pluripotency in mature cells. In yet
anot her aspect of the invention they are used to maintain immture cells in

an i ture er aspect of .t i tion the re used t.o

i bipuEnh dreBS AR S B enar cadpat PBs O Fovb Aatt et WabEbodiSyent
and npbhadsnai@IHBEdndRhs TRHMaA) MiBdRE FVCENLS iMbIbheaR] HElPREERTh TER €.

[ 0038] The invention involves reversing differentiation or maintaining

st em Ifpik b hotrarta®Cer Thet progartyyantihediedtaeithe fallywieg BYOéelnfeWIB@ used: SYrBhhBanta

v - G P8 538ise i 85 U o PO ASENE: Py Bhud0LEt iR el

trans f]ﬁﬂﬂ@élﬂ{wo%@ﬁ ot®i dnuMldﬁij MWVOCk 7 (Nﬁﬁ&@@l R Fddilahprs NMeB ydanta Outlz, &1endot
limted to -l engt h , enz%qmest hat cl eave MJO , l\/UCI*actlvatlng
i gand¥Maph 1al %)ochlwﬂan)s) c@?liﬁ‘i*"%fﬁ vashedot §men it PR ferct mimiesexion & Bicabation fnuc

or MG 1ninffIS | 1?1&’?%&8 y a%tlﬁ)f%&dr/ﬁ%%ﬂl %QES'(%;{‘[ %ﬂH‘}%ﬁb‘?{;ﬂgﬁj Aﬁ?a}ﬂ dasang

gene pro ucts associ a ceI
somewtadat dintf-heuenid(atidex d@hdr3 50iGdat bmihuabditdleGr (ipdtregeny 120038 (Gt ﬁt&ﬁﬁloum:
those cells or their pr ogeny The present. application describes their_ use

for n&g%?iRrﬁﬁﬁﬁaﬁlﬂm il pOPENEG!S Werstvehedkp fignes agyBRP ok %atlm&?w&r R£PYEEH on
of Sun®h Mslﬁi' a@aﬁpﬂd@trﬁ&ﬁtﬁgtrﬁéﬁu& é&ﬁe@ﬂd%aa \9813% b MPI or

to replace r nore genes or gene ucts 'that are al rea
i nducetapliog i hcg/mh)cﬁpr iSnpfinundksn glnﬁﬁﬂ'mqsta.ﬁ&mqellt(hme; viNANOEd anr alyé)lja;nphsLBNm

ot 4, BT AR e U B geamonis B il NE A8 S0 PR Shbwe
to cayseifffdndhedeelld ﬁ)lfhﬂ)ort&\f Qfen &cPis} m% pAusB pat et isidlon diffakabashhesnd

Yamanaka, 2006). Each of the transcription factors that induce pluripotency
r egul 4Fie<? Phe thuamé ehavpt thenthe fligaibof W(éﬂdz éiM%;?e weéocahmglth Mge 1{uekigs. 3

e, 2t ke 0o TR NDERS Sl Rl P PRt e ARG B mofl e

NV23 (B Bhd o0 bR ttedse tINYEAvE alfEderttiesdn Fas. B@’E}ldVHS(IDKlEIVStQH§ hitcleidsdCTrised,
by the pr¢ esent |nvent or, as the activating ligand of MJCO * (Mahanta et al,

2008) negE? ces)an actlvatl ng |igand of MJCl*. OCT4 and SOX2 both bind to

the o]F er h& i S i eavage enzyne of

L e e i S et e b A
MVP2 (00429, NER ©llADAYN é&@hmhmntAﬁ)AM pEFodAne ADAMeterm(re MJCkffedt eV ageulethzy ne) ,
ADAM TS1 ADAM 1 d ADAM or all of these cleavage enzyne may be
upr eg d\r”a&éé ltseﬁge%ﬁaﬁ@et %%Méi(g%v PO eorel e VLIS b 9P thef A0 g

p| ur| %@@@ydl&ren% Lg%h@ skifnul QY Efun btefd (Oé@@%sﬂl[ﬂgpﬁgﬂﬂ Qur gﬁxﬁl‘f'agklsalwr k

ryonic ste cells, which only express the cleaved form of
I\/UCI * englilevbdir ghatthdn fherabzetct ofifepfleri dels.gleir exteictsuirdtGdomai n sti mul ate

oer o AR, calig tnrifepio b mef Rt A aln o S es y MRS

bi val gnfufiiioh - e " Wé&@ttﬂy?glﬂﬁlss[)@iﬁ@mh@@éHdeJNMZglwe‘Ilrchﬁmekt ks PR aled WidP O
that preferentially forns dimers (Kimet al., 2003). Inhibition of MJC*

ext r acedtiigdl at 4ddr9ap¢11&/1\§¢lh@~4@d1éw¢snwm@ ard ﬂmhodm}@ﬂdedﬁafbr}m@theﬂ dayhran fwak hin

hours. These.fin dlcatetht ni.fi.cant n

Fact ororeigtiel P AT Al o] B RGNEE Wore BOPAT e oo
to theopdiao®d eficlade lﬁﬁnﬁﬂaeave@ga:eﬁnmmsn 8@2@ aﬁéﬁla\lﬁsbmlbl ﬂeedetrca:ohmﬁohM3
(NMVE7) pronoter. Since blocking the extracellular domain MJUCl * are

| et halmadgumESes Hspt- cpl@ﬁltl@%i MRS, e thp prgt %@%tnh@GEéﬁ%lem@muon s eaghd
NANm’coHﬁlﬁo+ Q:g grei?@%‘r bémsh %IWE Cehg %ve?é SRR %mﬁlnlz d@"inc@ﬂgﬁd taﬁ 0OCT4
I gand. e or I’ e t he ave

activating genes or gene
al r eadynhmestaimh@mwat oondudted easpdeayeritpat aimvy E@nrebe, pamplsaAdu are photos of cells

grown over matrigel and conditioned medium from fibroblast feeder cells added. Panels E-H are
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by transfecting the gene or introducing the gene product, for MJC * al one
or in addition to its cleavage enzynes and/or activating |igands, NME7,
NVE- H , NvB-2biR/@esdan anti body that dinmerizes the PSMEFRprepiuseowe/06i27MICI or
MUCl *. [0041] As those who are skilled in the art are famliar, signal
sequences that direct the localization of the transfected gene product may
be added to the gene. Exanples of signal sequences are given as SEQ ID
NCS: 2- 4. The invention conte ates that the N-termnal j n of * may
et 1 it &b el ERvb RNy ST OUTH HeCyS)OSER AerED Aol fecdel el
subst gfsiaakiéd/ T%lstaﬁﬂi!tﬂag JrRBL et apfibdhasecn %ﬁR@reQ(Flg ene. py)Qeketd in M *
exemplified as SEQ ID NO5 and vari ants whose extracél lular domain is

essentplhermoyenc atepr cfslbcth@rt gtdveh sepplemerisd @N\b@@ﬁ (FiSEQA, BI)NDBe additign of aad 9
d h
R e e R M S e S S e

that iceduge %pi @, Fpataney iRl aBhiklausedf pRril ﬁB@HCﬁe@'déﬂ!; AatsangycoatradtQo RNt ai n
it. [0043] In one case, somatic cells such as fibroblasts and der mal

fi br otsrewst by adding PEHER Biet 4. F-trhieh rpewéediinge niiosas celfrdahgase o @CE#h,
whi ch rg@b@ bngé 8'7”@fh§t fé‘ctcgﬂ %tlr!ll'lllét? %T ﬁﬁ%(‘;'{»% gxpﬁlnl:@th% p%&g §P§wh99£éﬁ{35

pr ogeny plurip ent stem cel n anot her as
i nventstenncell ‘gﬁ']&lrﬁfdﬂly rM.d@Jfédliﬁ atquansifaéet €dlcent osoelHundmemhgosie steretlly n t o
a stemcell-like state and in sone cases induce actual pluripotent stem

cel | s.(NE¥eh wererpeullipdivectadend eiurben meafigrd-coated ovrleed & 80 trrdl Blate 2t one
or in e i t

ot em SRS AL OGN, GHICCURRER il YonBlita I oL oBl bl Rl e 0%/

pr ef er&a¥ +cahd11ylomgninédlum andt4 nglmt dGFo Anhbodied el added wi 4 findwenomtmooereodf

th SO LI N28, KLF4 - . DNA
encodimi ! FF kL ATy STy Bt Mt alen, oM ICH, ExpPimiis et
into foeRbRleat &iphtQBI4 WhbhrsGRRE St didAn&AeThve R&Kead\CWNGve@NhakdifeB (Yu

et al., 2007). In another enbodi ment, DNA encoding a truncated form of

MuCl thheﬂ@r IerE/ElElAP M Hty/ciytoterigits kis ciMaleuitroProbemt fajlovang snanfifashuotl ast s,
O e Rl R0 A R0 R v ey 1R 3P £ 1B
acti V%fraphgoﬂ Flgaﬁds sNIWEZS3 tHae stlﬂﬁalaﬁaﬁ@)@mucaﬁtusﬁlfg d\lﬂﬁﬁanza{gehgarrﬂr@ﬁ@Me@wﬁt 0
cells to induce pluripotency. MJO* and/ or NWM3 nmay be transfected al ong

wi th enhacedsiras calligowds, bloglaxg  theyaniaxsellplpndgmaig) g MULHE# siithcthgsastit o

i nduc L t e characteristics. DNA encodi ng

anti bg\éjipeblsf ;Pﬁg r@éﬂ%@érg&gﬁ?%?%@;ld% y may al so be transfected into cells
al one [6065M t hExdrhgle 8gAriesg-tedmisteahucéll gloeith exglerinthawacd@fel ts tcbompaienthé éfectel | s

th CIf t ed s antibodies will di th
2t | vt SUPHEBEe BB AT Slerhill 1415 BRGNSt RAChF NG oN N AR

stem lnﬁlﬁgntcglaﬂmlf GHES@S' Wwere d[sggcﬂﬁlt]:d §h{1§' tlrﬁ{:} sinY andf RELQI S SSHEIIT' cﬁ‘étnl%i‘%h@és?r@c' ds,

proteins, nodified proteins or smal cules that afrect the expression
of NU@bated/Mﬁllh*M@mgBMMrceHsismﬁyaif eSdZXfIQé talssvall Madwt wedctmaded andcaitibsditoor

i nduce racteri st stemcells r toin cearet rn to ot ency.
ror oSl Pip b, R o Sere Sl i "G R il s BB S v
b, MVR2ng/MYRS: AMYRVIOC IARANLIS)-Thv ARAMIT S Ie&%azmwwqr ﬁﬁ@@@ggom

enzyme), ADAM TS16, ADAMI 19 and ADAM 28 are introduced to cells to induce

pl uri ;Ni‘ﬂéhcqr r©¢0rsbln¢ntéaFCerraaﬁmérqogtqnérgtwl[ 0D4sd/mi pn Gnivimel stemiseld mm‘imm

non- prpteh N 308N A SeAEthdif e8! hal,fy! NEURE WL GRIANSE. ! R, IS fon of
pl ur||5 ency o "EXa ff the" %orboF eg%)er p oo 3-%}/r|s%a'fle 13° acetate
(PMA) mlauﬂalssﬁahlcennhaﬁumewitﬂnat)% Beide@arRE hédul Revagde 7ofibivbiaktstand Mgl
(That hi ah et al 200 In one aspect of the invention, phorbol ester is

added reqmdngng hﬁqfeﬂfﬁﬂrw@clboﬁwg Rgsults of this experiment show that MUCI*

ligands do a better job of stimulating growth in minimal media of pluripotent colonies than does
conditioned media plus bFGF, the ‘normal’ growth medium of these cells on Matrigel. Table 1

details the results.
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pl uri potency to induce or increase the efficiency of iPS generation. [0046]
I n anot her exanple, ligands that interact with MJO or MJO * are added to
somati ¢ cwbDI2et10/desomal fi brobl asts, fibroblasts, or sonmewrcatusdéobfoerenti at ed
cells to induce pluripotency either alone or in conbination with other
genes to induce or maintain pluripotency. For exanple, one or nore of the
genes encodi ng OCT4, SOX2, NANOG LIN28, KLF4, and/or c- Myc are
transfected into fibroblasts or other cells and then are cultured in the
presence of ligands that activate MJO or MJCl *. Dineric, protein Iigands
of I\/U@)ﬁ“qr e ’Pﬁﬁ’lﬁeqr hesdCs 'cﬂltﬁrd?f ﬁflﬁﬁﬁlﬁgl AaedoraRieekd DI val ent anti- M *

antibody is ad to cell have been transfected with genes that
i nf | y&Gmoavthel | < VMeekthiél r [)M@dmrqfc Mexpdmtogyl uri potent stemcells. [004]
I n a|eosdigioned | eoloagi ment | colbRies ( NVR3- HL, NMR3-H2, or NME7) is introduced
to cells, as theppenedt hat encodes |it, as the protein itself or as a
protein bearing a | eader sequence Juch as a poly-arginine tract, to
f aci [ipgatBl Ser el Lo Lel T, to aid in the induction or nai ntenance pf
Pl ur iIR@yeRcy. TReeddm/ent ol %c'bﬁ)%‘?ég[ I ‘ﬂ%ﬁlffe?é}ﬁlawa%ld}ﬁé’sén'1%f-°1€1x%11%[ ed py
pluriipghent stemcells (and cancer Cg]a fsdfco Onﬁ | Cfa l cgﬁle}egagtg o]
the c¢l'eaved formof MJA - - |af % v

N nfog ?)fre(ﬁlﬁlete t

proliferation pathway. NWVE3 stlrryl Ltl bh C
%wteéfw&nwel(leé%mlher at

—

gr omt h_of nI uri potent hESCs and i nhi
et al | NMgds). NWeskal so i ndgelsgiashe 7t1|a%ﬁ§]@ﬁi}f

al ., z&l@@@ and repl aces the need f greegtemnatco appea el jodEasns ity
ei t hermutanti ts native state to acti Vaueng hechBOby ergh dwdekidaotost ofreackpt or | or
wi th|dnpbly arginine tract to facil|icohing rembiny undifferentigteé¢el | and nucl eug
wher & ahti- | nducesyé&ekMYC expsesiingl. |MVBikeuNViferdmitdde otditedn afhgelgncod| ng
nucl eiguegid, ¢r as the expressed Frc@ﬁt%fsrbf%ldﬂle@rapﬁ‘éafrMb@glﬁtdmﬁelfe'nﬁ%' 0
that |feagiolhf at s entry into the celilyy, NVgekk 3. 5ind8f week@@hREoUSER |

t heir natl ve state or mut ant fO[rE%lotihj%/%mgﬁé’ﬂﬁdlh‘@%nﬂth@r' o state such as

| =N an
OIII aIIUtI CbL Ul U1 IIIVCIILIUII a UI VaIC t

8
he “extracel|l u‘? %0? IHSSmal n of MJO * (PSI\/GFR) or a
cl
0

=)

[
t he f LILa.LIUII 00
anti ; at binds to
di n’er Uﬂh Icl* i gand.—s h—as NMR3!l or genes encodi ng -t hem-are added-to
MUCH A et s i Vel 2saleniespll B YernpmakyliTeigpti e el PHES of i ci ency bf
the i Kewtol oR0BICqiditidned Madeyfromdisd&itibrabhuspl eadepbeléncy or to i nhi bit

di ffemdtHati on.Wddke cel | $5t 0 whi ch dthesly diiGlentatedtitbiiies nt er act i ng
prot ginggmiar e added may be|naturally occurring cells or those into which
genes to induce stemcell-Tike characteristics have been added, or have
al ready entered the differentiation process or may be stemcells. [0049]
Genes for inducing pluripotency may be i ntroduced on the sanme or di fferent
pl asm i b i vector, _drive d i,y us vect

any | 6@697 atllr‘g*i nBer?Onl t*t |i1°gcat\?|s aflu%eusn%fnce St “%@@%fﬁ!m&m Ona?cﬁ

syst eryds haﬁelédaml Vitrb aiqas Audactarszdtuyel @it Bdurldne s GﬁHe}Sl“—i 8 &l r(Mt@teehégﬂwe)el I S.
[0050] In many case is preferential to achieve the effects of

pl uri pengeetpd mﬁauM%l prﬂaﬁt é\aﬁeem wiaghado@uolh §FBShat ¢ otAdita 2 misheslly agre

r at her n i Qv
encorrpaatssgégd;t‘%lgﬁergg deﬂ)lgose elge Egg %ﬁﬁﬁleﬁ?érﬁidﬁcﬁ%gﬁ of?ﬁig%le:rﬁr}?l ’k% fidbb R

char actiér psetwaisnedr giphtit inpratien.c yCélhateieanadhed ratet aOem:hrinyest hed dieaé wirtodact s,

t he proteins ith in their tive state or nodifie | eade

RIS (R AR S I AR I Pt ot S e B%@%&B&-andrhe
pr odugy sy afp Mh‘%ﬁ%l@@”&%dosbm%s WOLBERS udie 9k RREH-HYE QT Ghfiso %‘n%@gﬁ
with one or nore of the products of the transfected genes e |nt duced to
cells "Jieohncﬂu@gmse%tléhmndt/%dcxa é]sﬂ&ii[nvpiQOdymm dipes). stemcel | |ike

Syt nS0E8 2okt B MILCLRIorBREES el R PGl st Crh SRR & or

di ff ersgnbd @tedaégt.l s (Lyssiotis et al. 2009). In one aspect of the

invention, small nolecules are added to cells that either directly or
indir é@Qﬂ%} i nHugas previously reported in the scientific literature that an artificially expressed

n
4
t
u
t

peptide, corresponding to the cytoplasmic domain of MUC1 (MUCI1-CD), translocated to the
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the transcription of genes that induce pluripotency. In other cases, small
nol ecul es that directly or indirectly increase the production of MJO * are
added. | rwonelooaggdance, these smal | nol ecul es i ncrease clPeawsg@906028ICI t o
the MJCl* form which is a characteristic of stemcells. Phorbol ester, for
exanple, is a small nolecule that increases cleavage of MJO to MJO*, so
when added to cells, it pronotes induction or maintenance of pluripotent

state b eneratin * 0052] P53, which is al n as t ynor
Suons ablshS UGSt el tilos) ARGRE] bR pierioinit SRV B REID oS i
i nhi biptrorﬁél%r m&yéttﬂ.rim).SE}@WGFétlaﬁ, @(507i, Ftﬁ%ﬁicﬁ@ngd Aot 8REYnihO whEmBt | C

or other cells. The present invention anticipates using p53 suppressors
al ong imithin caphaty, teadddCs-Gndiprerrhdaisn-ofgutaesl iranssripiion of @Sdmi hpainduce or

stem ness, or induce stem|jke or .pl urigetent characteristics. P5 be
suppr SL ARG aE pREPo sl ofid e 1) wORLS PR MRS ¢l 7R PR

i nhi bif&l&héﬂaqlepﬂo@ceamgfe@iib@ of tHeQSt $p1 8iniP F3mbiBt SFOMUCEL aRne, do29@6t &aRsspond
Komarov, et al., 1999) and thus are optional Ig/y added to cells to increase
ef f i citeBy nafurallydersuimbig ate o waayageesialy BrMUE Tl ;rihereforst wehiciosdetqrping

pref er, P L Aahk i . r ] i th [

b1 oductEIonar T ragar SRE My et mitRer bR e P PR RlogRET | o
MUCl alie Md@his. genes or gene products, their activating |ligands and their
cl eavage enzymnes. 053] Anot her nethod for suppressi ngRESB activity to

[O / .
i ncr ed8® W he” &1 plerlonely 28iPadyadelingUilir it Eiesniens M ReMEihoPrioem dess
i's by Nphe it HS’M@E's%e %Eit&&ewh&wwf % &hNch GRlahafiilet YT 8508) Thg LS
protein can be nodified by adding on a poly-arginine tract to'facilitate
ent ry stami bumnhie emblyonid steinazllb@esvrdiap oo tedmiethatls oh élikiveeetead {2@E3H1 Bmbofonide

cytoplasm g tail,. alone, o - inits translocatipon to
oo BTt iR e i B Tt b et h ST HEL T psteboché it Bt o
coul d Ratvoet erwanere@idiesd MUGk bt 8MVRmBEyJAR: §iBAWRL A RRBescditf REESENT
invention is also drawn to the repression of p53 by the ectopi c eéxpression

of MJ@ht;MUE LI fiabdarganenh evasfifiqubpted oyithoelisribiatchadgbash uranpligeted oxithoM it Hepr
stem | j ke characteristi . MJCl* can be introduced by insert.d t ene
Cho, i P RRG LG, 5 i e B ofF skt WEREERS Rt o 4 O dn %, HDe
MJC * fixe@ti@iphrafdiaialdeBy @bl aitabityd MeGi fre@eknvdt MeduPdt\37aryfori 10emin; a8 tmin,

[ 0054] The present invention is not to be limted in scope by the specific
enbodionet® By ée dpqibiate rrspRiph intpinglazadgion hefers urprafermaldeinde dhtion. £plds were

i nvent | i.naddjti > . ' i) par

t hoco MRRAH G4 Lol ek fbonAREp B! RARAIES hidptthls, TREFATROGRAGEERE

fi gur es MBUChtmndedteCadlispnsl @it eo vadt@needfdcedfcalls (datd it Bhéhe). Foapeo efiowhe

appended ¢l ainms, The fol]owi ng exanples are offered by way of illustration
of théhaﬁ@@grejrﬁmmm l,*léﬁ@nﬂsffat%ypw%n Heqsighiiestellon. EXAVPLES [ 0055]
Examplgyly M imAE AL b 9788 A AR GElbpAEBURATESH & ARAGor] ARRAL. M -
pronotes clonogenic growth (col ony e}>)<pa sPon) of Tibroblasts. Single cell
cl oneMUE13i¥bocerdd Bctorans fnectaedthwictfiiciendyhd reeharhting #SglinvlubkdOplufifiient SO 1) ,
MJCl *m)11 SEQ ID NO 5) or enpty vector were plated at 1000 cells per 60mm
di sh ifi M rmedi a containing 10% fetal bovine serum

peni Ci[b(b’l'zt}_/ St TRPERATY MiolkcBRN e &t BREs dBL T bf pSEbY Mt o HitiMRe filEratislay s
and then fixed in 4% par af or mal dehyde for 15 m nutes at roomtenperature.

Di shedetvweace prashéds nirttral yetlkipor M1 hésssdeadtmb d20(44) hThesndnetsanset prBakeyity n
70% net hanel for . nutes .at roomte rature. D shes.wer she ree
{3 mes e SR G e bt aPAT EPRERIY Sem bR DadER. AL 2P

phot oiaphed. ovetdipredsibA Fhspssint @brybhie Asm@Walls Gihhibity 8ESC Mbatigtmbdidikelys
absorbed (an indicator of cell nunber) is much hi %her where MJC * single
Pe

cel | dhigngls thegnducdion ol aperiosy AVRiRES. Fhale aRPPlastin oétull miggs the esfpklisbarat
ith full.- i | | 4 _ t
P PR EIRM e (gl AED, &1 Anomghf At HbaGanpsoantly rate

increases the efficiency of establishing iPS cell lines.
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shows that the cleaved form MJC *, confers a growth and/or survival

advant age and not the full-length protein. [0057] Exanple 2. Anti-MJO* Fab
bl ocks resoO=2pewvm@esdio cell death by TAXOL(r) in trastuzumab/us2009/060272
(HERCEPTIN(r))-resistant cells (made resistant by culture in lug/m

HERCEPTI N(r)) . Fessler et al, 2009 reported that HERCEPTIN(r) resistant
cells are also resistant to TAXOL(r), doxorubicin and cycl ophospham de. As

repor t hegse .dr resi.st ant cancer. | 1's achi gve resistance b

ovor e s  nEaRREE SERUTHAT: AR5 Shrefe & REatt RLPTBISERhE Iohe
PSMEFRY@PA, t3OR2 hd KYEFMIACi8 tof dreipodl id eARinted %y%ﬁ@ﬁm?csml fiRAbd g
resi stance in cancer cells. Parental (BT474) or resistant TResl ) cells
wer e phatletholaculy datlyi tapd othen Oby Ootredicing WUC1T.nMIBChel s intradessd @ cells

I'I's/ diti he f.ol | ow I - x I s b
wer o Algacvs TRyt of PBsTRERY D GPMLBRN SR RS Pbdcs il

Si gma addih819 rechbwdifhay Muat erproef kifat WL Sebe oAt adihi B ffy-aleidiny patnto and
counted in the presence of trypan blue. Percent cell death was cal cul ated

as percHeientyreppaihatalle upt ake. BT474 cells underwent cell death in response

PN e e e N A e e T

MJC * tectsgasod egpmskibn badieatirececeiptivect gand pioglues tinty aeagallfibroblnes bzetheon of
its extracel lular domain using an artificial (anti-MJC* anti-bogg)hf[or its
nat ;JI‘ iatzqeg%la,lsmwgew?aé;@ %e* lnalsfﬁlqr}ﬁ@;{zaﬂ@-ﬂfﬂsvﬂ@e tha) the, ;@gtm |§t UC?%Ir
contr S [ : : :

pl at es.UT% fa)islgtg)i\?\néngfé{%ar;, zelr om%geuro ﬁlg’eﬁllo é%ntescoxgregofg%elﬁ, eggr}'dﬁ ditferent
concer®0%di onkdoéticandf pMiplotenantis by erdranéab when e aejiald ¢arravpaiding w tthe | ow
(0.1% serum.ever r. 48 hours. ter several days of incubation, cells
wer o FECREEHAE § ATECT s Fr SR b aHeEd? CBTHEFEEt P A RGN s
cal culggtRdalyStimd 18t DOR REdifRE (A3 168k SequeRRMUcASs2a BEyL A DNAREabiihve, as
is denonstrated for |igand-induced growth stinulation, bat not HEK293 cells
( Fi guradowgyhe peptide toi anitdrahe edtlper i ment, usi ng MJQ *-posi ti ve T47D breast
cancer, | s stabl ransf.ected .wit | rgetin of,..cont r ol

o RuAIOER oy BN o PR RROBrSh SLaRD g RENFLSR, Sobses Rp BRI o 1 5,

f urt heidwdermRskeditiondr SReed dddyt actiohtmniiUiy (Figure 1D). Identical
results were denonstrated for MUO *'s natural |igand, NW3 jFI ?ute | E).

[ 005911087 np| e€Myc hpBedsi Hipavns froenhiange (ths, indyctipe oPSITHRIGEHt NMZvidises s

corp LSRR b Ok LA LA D AL WA SRR

measur e urtace’Pllasnon Resondrice,” Using a I NSt umne
Bi aEvahtuatucehtosellt wadegoihlz sbntirsien toaiP§ed thddelettion of ¢ae dnddEing hudldOaGYs or

irrel evant peptide (HHHHHHSSSSGSSSSGSSSS > S - SEQ | D NO 34) re
i mmbﬁ’ﬂ’i%@%“&ﬁ“&é‘ﬂ%“émée P& H%ﬁwb% Ay 5 FOPRTAIe 3 Bak Bk Ot BPR
chi ps,ArEfn‘?rﬁaercg, 1ai8Uh éeﬁ@aﬁ%ngﬁsﬁMﬁ?%ilﬁL‘tﬁg@Qﬁl?tar?cf[SPZ'OG ﬁ%@?refé@ ditep! UGS

of NM23; purified bovine or reconbi nant were injecte nto a
const dotmadtioowiss tddedntooderal fibrablase thad heenber aamsfeutade with cOCdéd S ONYR 3nd

purifi from hovine Liyer (Si N: 2635 s diluted in PBS al one.
Affi nii_{‘[r'dFe“st[&EF lcﬁ%‘%ﬁ%bydse‘iﬁye%engr%‘abg @ﬁﬁ%@g{gf concentrations using a 1:1
Langmype7grodeNmaAcinie-Bi f NME-HRSoMRWIN.-Z5 ¥nRdhctd el in@hdRh &i Mgintdran&asnot

adequat el y describe this system (Figure |IF). {0(‘)60]‘ Exanple 5. MJC *

G owt IplEaotancy ROVERS ois  enddingas! [ajaggnavitives: varuslyondantidied f pluepeteadye dati®isC,
but not .di.fferenti.at h n ryoni,c_stemcells in the

andi £ 1 Sibe BRERH I 0B, YRR KR RO ARSI Bl ot ng state

wer e 30679 zedEymplenBnagattdiches St ayndw Coje. sdﬁLUfB;ﬂuﬁﬁS@éﬁ@nfa@to‘ﬁi et aedlhée
(hESCs) were manual |y di ssected and plated in 8-well chanber slides (Nunc)
t hat AAHCAéa@psopiateddadPsd with matrigel . For undifferentiated cells, cells

ver e f[bﬁ%ﬁﬁl 5>- K/Hf@%sls%&&iuc% & LAR: tohifiudl 4T flafifih q)thﬁﬂ)o(fe%lcgr%r & Er%ro%%he

efficiency of iPSc formation or to replace one or more of the pluripotency gene set comprised of

OCT4, SOX2, KLF4. A DNA construct containing nucleic acid encoding MUC1* is transfected
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removed fromthe culture nedium5-7 days after plating and cells were
allowed to differentiate for 14 days before fixation. Cells were washed

wi t h PBS woi20ro/t4e89fi xati on with 4% par af or mal dehyde i n @CINMSe@oo62at e
buffer for 15 mnutes at 4C. Cells were blocked for 1hour with 1% BSA and
1% donkey or goat serumin PBS. 0.1% NP-40 was used with anti bodi es agai nst
intracel lular anti gens Primary anti bodies were diluted in bl ock and

i ncubated, w t r 1 hqur at. 4C. Th imary anti bodies. for. the

ol L ol oot BPrbl ey s et Epthnte o BRSO ElaTBoe D eOTp RO
C10 nésog)rdﬂhlsiﬂ}\%%@)proaﬁﬁti) | gRgtdridldy OMUER01NERmEiST iBideleaaHaal vgy.
1:50 Iutlon M nerva, 1:250 dilution), or NM23 (Santa Cruz, 'd one
NMVB01 ennmmongh Ithet i mm)lber @I IS@HW\eﬁ@lls\/\/agh‘ie@t@l t iFrekeri ncedBS dror aﬁalmﬁﬂut@s

prior .to ingubation svmth secondar y,

s cdinisR Rl od et bR RN IO 83 §o. A EAR!
350 GomA awli, TR@DDMD/@EQ(@H{ahﬂé/pEdngzﬁﬁise) JandQOANOGR aRe @M t-dFNL &R dvaMaiER foSant a
Cruz, 1:100). Cells were washed times in PBS for 5 minutes prior to

cover BnetyRs DI HY and tegbality dn dliferertiatenslomg iheghise diffareyt enniieps(mepqderai
wer e Vv i u

o L VoA YRR, PRI o TohybOn TR b TR TR AL
Resul tagaiaft poedmeeypdfit mantkerss ovh tdsaCDYICHT s'mi)odn rhieles uetirader @hiesoderm
undifferentiated cells (pluri otent stem cel | s) 1ﬁ%lZA 3B, 3C) but is not

on di FeEFEeh it ba-hesedoiaiy 5 fyr endpefiie eée%lﬁam?sndt tin gjebaty- Eéﬂwuap fRuC *
NMVR 3, Wiat NG Mp ks are
only g)%%gglggggﬂeéﬁ&p UAI’ ?/{)otentaag{agg h ?d\ é(;)&)férl'4 pgrsl?'?‘?ggllce }lb@gﬁrd%% on
t hose (NNWiE), haoptiodlalfyf mldedta Gutrthel; erfﬁlag@ th8 (dandlorBét rhDARharseaif phuripatiney. of
OCT4- negative cells). [0061] Exanple 6. MJCO * nedi ates grow h of
pluripotent stemcells. [0062] The follow ng experinent was perforned to
det er ppReekPRCeEf ect of stinulating MJC*, using a bivalent anti-MJO*, on
pl uri potent stem cells. The results show that adding a MJO * dinerizing

|'i gango@stil mul abed. pl Ar s@aicent 1 (690T40p@s08).ve) stemcell growth and al so
enables their growh in the absence of feeder cells, their extracts or

bFGF. [§@f343) E@Y@Héﬁ’fﬁr@%ﬂ h2H4pt 0PI (RPNt (OCT4- positive) hESC is _
nedi at[%j‘?inber }rel@&la[m %(51 %Eﬁl(é? QVBI H#Q%b di ssoci at ed and seeded in

8- wel | es pre- co h” matrig 4 x 104 cells/well. Media
was clieosggd aﬁe:l;slaﬂSlél&ﬂlBiSas&d?dﬂ@br@éeF[yeaﬁtMey5ct89093)t a final concentration

of 1 for bivaglent an til discrete colonies were visible.
cul tuﬁégéndiF‘?sé?’fs i}%lehaebnwg?ilﬁéf‘ én115g@|(%q§édi um (hESC nedi a wi t hout
feederoggypdi t Hanad: FESLHSIONIDG, d1327 (spReli tioned medium with and wi thout

bFG- suppl enent ati on. For each’ condl tion, cells were grown in
quadr Uf087¢at eHuged, lseweér@nmals]heii 6RI2D: 183 -AR@2F05xed, and OCT4 i nmuno

st ai ni s gonducted as cri e b panel s A-D are photos
of cell @836 V\ﬁ %ﬂﬂi D ’t$ H IQF’FHE%‘%r%g' ?%671 d2%§%>,?%}m from fibrobl ast feeder
cells Gﬁ@?d Hﬁﬁlﬁg'ﬁ&DEefhlaNgmgﬁe@ﬁn&f%C1326951237'5%008)(’@f matrigel in which no
condi t| oned medi um from fibrobl ast feeder cells was added. The addition of

anti - 109901 anidepisely R oné doung i tGalle32( £ 55824(2808D) resulted in nore

pl uri t ste e han mented by bFGF (Fig. 4 A, B). The
addi tﬁ@é\ﬁgf afr?flfkcl\ﬁ)ds i 4%%2 7%28@#95 cultured in the absence of

condi 10@92ed nE@vbiufareda. fN&m@bd@msDﬁeﬁmwmow (Fig. 4 G H) resulted in
an abundance of pluripotent stemcells, in arp contrast to cells grown by

addi ngO®BEF (Kirg. etal. Bioghem Roph WR@S@I‘I’@@&HﬁW 15884 {2988ent cel|s (absence
groml 941 [ O0R 4} Fo4 20 & fencd 5?543@& 79%. 73(59%“' ng MJO* to enhance the

of pI uri potent stem celTs was rect asured in a quantitative
Cal cei[60%g sayLintliaeda. EatTalloBiot 7sﬂé$nlabt20§)51 hESCs) were manual | y di ssected

104 ouPBe: [t PV, & lipe ash oot eS| Heios S oml Gt od w i h 305

HS27- Gogw L i on%dmmnpﬁiaqqﬁl &&(a%bﬁ%ombnmdlﬁézowe added at a final
concentratlon of 1 ng/ for bivalent anti-MJC* and 100 ng/m for

monovd0@8] anMahinucetal. ExqfeONrﬁhte%Ms@@OS)
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performed in triplicate. 4 1 hours-post antibody treatnent, |live and dead
cells were quantified with the LIVE/DEAD viability/cytotoxicity kit

(Mol ecul awvoRoa2391 fol | owi ng manufacturer's instructi oRET/USRMONEREENCE WAS
measured using a Victor3V plate reader (Perkin Elnmer). The bar graph of
Figure 5 shows that stinulation of MJO* using a dinerizing |igand
(anti-MJO *) enhanced stemcell growth, while blocking the extracell ul ar

domai * j.th th td - * E resulting in total stem cell
deat hTO(?{?ég/gﬁ@%r%1 -%_affqﬁé{gp%ﬁ,éégﬁq @Qﬁ?)'gr owt h experiment was done
to conperod]t heraahieeates ap,fogoiggﬁv%immwjghmgzmh of stemcells using a

bi val ent anti-MJC * anti body, 3, NMR23- mutant, or bFG-. hESCs were
di ssod0@k0dd WNekegawgpMi ot dnatyreeBiotechmol 2owED 1I-18642498) sl i des precoated with

Matri a~cel |- densj.t.y of,.8 s/well. Media was changed and
ant i bg@l}lgﬁoro\%\ﬁﬁl’&{?tyagé{%%re %gfﬁ%?@ﬂgt eins were added every ot her day
at fi med103pnCceRriti BtdtanScrhcSOMYond-959120894 i - MU * anti body, InMfor wild
type reconbi nant NM23 or mutant (S 120% NVR3, or reconbi nant bFGF at a
final [BQMEnt Parki b Gl MNagwsidSinl4lnil 46 9085t em cel | nedium  (hESC nedi a

W t ho foeedep-. It ¢ j ) re also grown as a control in
m ni ngfmlsofgim ié% ?Q%d¢g%%%R?§%3 %%3%4 tzl%gggd medi um from Hs27 fi brobl asts
and 41i@01oi6] r eSathértandt ableel 13BoHo?Ec20#00- 18B). Results of this
experiment show that MJC * |igands do a hetter ;ob of stinulating growth in
mi ni maPOYEd; aSIPmST bk potletteE6FbNi2é6d) 1 1Y 989 condi ti oned media pl us
bPGE, [bio8) NOS MBlre1 9 VL), S0 sfionaoge) s on Matrigel . Table 1
detail's the results.[0066] Table T.”" hESCs cul’tured in mninmal nedia for 4
weeks [QQIB9T] Exempdtal NatKlbehrBiot. 2%tbdet €060 nucl eus of cells. Anti-MJD*

nmonocl |- Ab |.abel in vitro w X e, and bound at 4C to
HCT- 11%@“ sT} hlb‘ﬁég%%%?%ﬁaﬁ\éﬁgg?%%vﬁ(ﬁ%* “that had been washed
in coligoBP. abkafibshiAlLhl 2QNI3N, sgiekys aweye washed twice in cold PBS, and
cells were either fixed in 4% paraf ormal dehyde, or incubated with

pr e- wd0Mdad] gr Shathiahedtictah J Bol Chemel/d, Webhd4d20@Y) 40 minutes, and fi xed

wth 42 af gr mgl dehy.d of .5n cked and perneabilized with
2.5% 1@2%; 583%@? gh}}j"%.a&f’/é(i{ﬁ}cﬁg%ﬁgg%gg%?E%@é@omas wer e stained using an
ant i - [EBOY 14Nt Waodyal (Calckr Rbgsal18HY 13588 (MO pgi es, 241 |S) and Al exa 488
(I'nvitrogen 1:200) (Fig. 6). [0068] Exanple 10. MJC * translocates to the
nucl el@04Rdr eWernig e e Bri¥atges 48t 3 Ehset (#i07dn factor or co-factor. [0069]
It wa eyl N r [ [ ihhtrl iterature that an

arti fﬁ%%ﬁf@%@#éé@%@a%?%?i%%@@%%éggt%ég?% to the cytoplasm c donmain of
MUCI (0010171 CDW,oltjanalis b1od alNexdlret 45 8t MeGHTGD €23)9) Huang, et al . 2005). Anot her

st udy ported that the - bound the p53 pronoter site (Wi, et al.
2007) [6%5 We X apanaa, S. G ?m%&%rlt Q%ﬂé?%f)&” however determni ne whether in
this ¢apao)t yyutihg MdchentD3tp-790r80dQ¥dhgyegul at ed transcription of p53. To

i nduce or maintaln sternness or pluripotency, it is desirable to suppress
p53 (NA01201 s, Yet]. at al, SEO08)318FLH1T7REY20 ©he7)f or ced expressi on of the

cyt opl ic d i f one, s not correspond to any naturally
occur wlit a?g‘%b&agll\ggg%% @%a@g %&ﬁ}\m We therefore sought to determ ne
whet hgpo1@2] nOZhédet\&@SSe@lCStb@@éﬂi\M@thM\Qm(@? is a marker of pluripotency,
that is translocated to the nucleus. [0070] A polyclonal antibody,

ant i - 10328] t Adtof thecetprineescitddecrdvarRneppesisd byefvrsmice ihilieirgotirethe same
epi tope when MJC is full-length (Mahanta et al 2008) was used to stain
human enbryonic stemcells according to the nethods of H kita et al (2008).
Enbryonic stemcells exclusively expressxMJC * but not full-length MJO .

| mmunocyt ochem stry showed that MJCl * was often detected in the nuclei of
enbryonic stemcells. A fluorescently tagged anti-MJO* Fab fragment was

I ncub %@ﬁﬂ“ tpnGel defieinatmbag Qﬁ[eﬂact) étﬁ?és,fo%%eegolg\jté QSMH*US?ﬁg no more than

routine experimentation, many equivalents to the specific embodiments of the invention
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the enpty vector. Excess Fab was renoved, and cells were either washed at 4
Cin PBS and fixed in paraformal dehyde, or incubated with prewarned nedi um
at 37 C fwo200/02891 25 min, or 40 mn to facilitate receprars2009/060272
internalization before parafornmal dehyde fixation. Cells were noved to 4 C
to stop receptor internalization at various tinmepoints. The Fab bound
specifically to M) *-transfected cells, and not to vector-transfected

cells (data.not sho : ure 6. s ows that af m nut es,, * is

£ r ans FBEATGH G HEO hiaiby SUGT eiRalets fie iaded SemsPPEeed i IEoEPPHas and
its prgsap@ptotic and gromﬁh inhibitory effects, using MJO -associ ated
factors, to increase the efficiency of generating i PS (induced pluripotent
sten) cells. [0072] The snmall nolecule Nutlin increases activity of p53 by
interfering with the interaction between p53 and its natural inhibitor hDW
(Vassilev et al., 2004) . The induction of p53 activity by Nutlin drives
the differentiation of human enbryonic stemcells (Minets, et al., 2008).
Simlarly, overexpression of p53 in enbryonic stemcells inhibits hESC
growt h, nost likely through the induction of apoptosis (Miinets, et al.,
2008). In p53-null mce, the establishnment of primary tunors was enhanced
(Zhou et al., 2000). Thus, interfering wth p53 activity increases the
efficiency of establishing iPS cell l|ines.[0073] During the establishnent
of novel iPS lines using a "core set” of pluripotency genes, OCT4, SOX2 and
KLF4, induction of pluripotency is enhanced by inhibiting p53 first by the
smal |l nolecule Nutlin and then by introducing MJO*. MJC* is introduced to
cell s undergoi ng induction of pluripotency by: 1) transfecting DNA that
encodes MJUC *; and b) by adding a reconbinant MJCl * protein that has been
nodified with a poly-arginine tract to efficiently enter the cell. [0074]
The core set of pluripotency genes was transfected into dernmal fibroblasts.
However, the exogenous expression of the direct or indirect gene products
into derrmal fibroblasts or other mature cells is also anticipated. The
invention al so anticipates that the addition of MJO, MJO* or associ ated
factors can elimnate sone, or all, of the core set of pluripotency
factors. [0075] Induction of pluripotency is also enhanced when a peptide
corresponding to the cytoplasmc tail of MJO is exogenously added to cells
under goi ng conversion to pluripotency. Optionally, MJO-CDis nodified with
a | eader sequence such as a poly-Arginine tract that allows the peptide to
enter the cell. [0076] Exanple 12. The introduction of MJO -rel ated
prot ei ns enhances pluripotency by inducing transcription of c-nyc and by
activating MJC *. [0077] c-Mc has been shown to enhance the induction of

pl uri potency. NM23 induces transcription of c-nyc (Dexheiner et al., 2009)
and elimnates the need for c-nyc. NWM23 is introduced to cells undergoing
conversion to i PS by transfection of the encoding nucleic acids or by
exogenously adding the protein itself which may be nodified with sequences,
such as a poly- Arginine tract, to aid in cellular entry. NM3, wld type
or nmutant S120G that prefers dimer formation, is added to dermal
fibroblasts that have been transfected with OCT4, SOX2 and KLF4. The
efficiency of i PS cell generation is enhanced. [0078] NM23 (NME-H , NVE-H2
or NME-7) enhances the induction or maintenance of pluripotency. NM3 is

i ntroduced along with previously identified pluripotency factors, including
but not limted to OCT4, SOX2, KLF4, as well as others disclosed herein.
[0079] Exanple 13. ldentification of a new core set of pluripotency factors
that include MJO * associated factors [0080] MJCl* is introduced to cells
to induce or maintain pluripotency or to inprove the
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efficiency of iPSc formation or to replace one or nore of the pluripotency
gene set conprised of OCT4, SOX2, KLF4. A DNA construct containing nucleic
aci d encoapregiodeedot i s transfectedinto dermal fi brobl asPeTaISeN0Y/06620h
conbi nati ons of the above-nentioned set of pluripotency genes (or their
gene products). The efficiency of iPS colony formation is determ ned by
enunerating the nunber of stemcells generated. Further, cells are analyzed
by |nq&nofluorescent detection of pluripotency markers, such as OCT4, SSEA
HATHCLAIBEDEBIA 1281, TRA 2-49/ 6E (al kal i ne phosphat ase), and NANOG
Resultant cells are evaluated for karyotype stability and the ability to
differentiate along the three different germines (nmesoderm endoderm and
ect oddrm) . Armeﬁloﬂsfoﬁi@ﬂecrim ﬂlemaimyaimimhmipbtmmeim@mﬂ epeisingggentesiing the
anti bod 85,2 allrg) ! gr ¢ eg%%' faltl e Cg S CD34 or snooth
nuscl & é@fln PEEsL d%?ﬁ%é%f% &5 o IEﬂ*ﬁ cf% kK&¥'atin 19 for endoderm
det ection, and hﬁstln ggt %» U|I% for ect oderm detection. A MJC *
acti vating 4 MgHR asb“rgaéfi“ bi@e@mﬁ 3 HCHAPTDHOdY 26F"NMR3 (NVE), i's
optional Iy added to further enhance the induction or naintenance of
pl uri éotenéymeﬁaeﬁemsnﬂw@ ¢eindie biofogigql speciesge pPFEiNg21, 699- 702 (2008) .
[0082] Boyer L. A et al. Cell 122, 947-956 2005{ [ 0083] Dexhei nmer at al.
Mol Cdncer Arm@thogas113€®1m§7whe@@0@}:pm@84§a Glergmd. et al. Breast Cancer
Res Treat. May 5. (2009) [0085] Foster, K W et al. Oncogene 24, 1491-1500
(2005ﬁ.[008%hwﬂkhh5&l€hhambWﬁb@ﬁl@Nﬁg@miE3®m23(2008) [0087] Huang, L. et
al. Cancer Res., 65(22): 10413-22 (2005) [0088] Huangfu D. et al. Nat
Bi ot edhnol Afethd8os TIOT1aHRC0&hé)in (he P8&inkkamgitiboBy tleit revlognibles thBIPSMVECHRI O]
26, 1269- 1275 (,2008) (b) [0090] Jaenisch, R and Young, R Cell 132, 567-582
(2008)°9us0e79f MAG1"K.  "et al. Nature 458:771-775 (2009) [0092] Kawanura et
al ., Nature 460(7259), 1140-4 (2009) [0093] Kim et al. Biochem Bi ophys Res
Conmurf- 307:A pgthodgs if 6birs)L. phewi] thrshemisel spseicals.a Suillenelscdgs( 5434), 1733- 7
(1999) [0095] Lin T et al. Nat Cell Biol 7, 165-171 (2005) [0096] Lowy,
WE. & alAietbed aﬂ\ialt@lairm&awl.ler@'@i the ygAll M@icuREBBARRY Se(t2ARE)ptionGAMYCI,
LySS|ot|g et al. %ﬂ@ﬁ%g Acad Sci USA 106, 8912-8917 (2009) [0098]
Mahant'3 SCRVASS, e“i%{%l% e2054 (2008)[0099] Maherali, N. et al. CeII St em
Cel | 55- 70 07). 00] Maintes T et al 277-
(2008Y" [oofolﬂemg }m?&’ “J@Ffeéﬂ the lepyse WW@W EEEM%‘& 66 8)
[00103 kita, K et aI Nat ure 448, 313-317 (2007). [00103] Ckita K et al.
Sci ence 322, 949-953 (2009) [00104] Park, LH et al. Nature 451, 141-146

(200000, LON el i, vy 39665 5%%&8?@%%9%?&3%%%rﬁg&fﬂgﬁgf}] stem

Cell's,, 27( 09) 8].Sta Sci ence 322,
945- 949" ( &E%@%@%&i@éﬁ) rlgmwg%ﬁelJtP e eC“MéSBﬁorbﬁt‘ég)wr474 9 (2006)
[ 0011Q], Takaha manaka, . S. Cel | 3-676 (2006). [00111]
Takahgléhi,pr(meg’t‘)dé‘lsmeélm%l ?‘ ’ileé?%e%%é%% 112] Thathi ah, A et al. J
Biol Chem 274, 3386-3304 (2003)

13. A method as in Claim 2, whefein the gene encodes MUCT*.

14. A method as in Claim 2, wherein the gene encodes a ligand of MUC1*.

15. A method as in Claim 14, wherein the ligand is a MUC1* antibody or NM23

16. A method as in Claim 3, wherein the protein is MUCI* or an effective fragment thereof.
17. A method as in Claim 16, wherein the fragment is the cytoplasmic tail.
18. The method according to claim 1, further comprising contacting the cell with a molecule

that increases expression of gene products that induce pluripotency.
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[00113] Vassilev L. T. et al., Science 303, 844-848. (2004) [00114] Wi et
al. Cancer Res 67, 1853-1858 (2007) [00115] Wernig, M et al. Nature 448,
318- 324 (wO0Qd)0/04pPD116] Wernig M et al. Cell Stem Cel | P2T/UB200226(22D08)
[00117] Woltjen K, et al. Nature 458, 766-770 (2009) [00118] Yanmnaka, S.
Cell stemCells 1, 39 49 (2007) [00119] Yu J . et al. Science 324, 797-801
(2009) [00120] Yu . et al. Science 318, 1917 1920 (2007) [00121] Zhou et

al . , 20, 6 633 000 _[ 00122 Zho e Cell Stem 4, -384
(2009) [001A2§1F 128 & f 1r8e’FVg?r€ B ‘?CBEF iRgreRsen %Préssﬂ‘ﬂ’c‘gfe é)é?%l’t%(g}%%’y
ref er e€ROIO) KR dr 1@RLRr ety. [00124] Those skilled in the art wll
recognlze or be able to ascertain using no nore than routine

exper i Jgent 8Ithe 1n§ﬁiﬁh1vf’d %glte eif ﬁletrﬂgl ﬁic@éageseﬁrygf%qélgﬁ of @qu4 Mgf"
|nvent|onspeC| escriBed herein. equi val ents are inténded to be
enconErszd i n the scope of the cIains.MHAT IS CLAIMED IS: 1. A nethod for

i nducing or maintaining pluripotency in a cell conprising contacting the
cell with a biological or chem cal species that increases MJC* activity.

2. Anethod as in Caim1, wherein the biological species is a gene. 3. A
method as in Gaim1l, wherein the biological species is a protein. 4. A
method as in daim3, wherein the proteinis a MJO* ligand. 5. A nethod as
in Cdaim4, wherein the ligand is N3 6. A nethod as in Claim4, wherein
the protein is an antibody that recogni zes the PSM&R sequence of MJO *. 7.
A method as in Caim1, wherein the chem cal species is a small nol ecul e.

8. Anmethod as in Caim?7, wherein the small nol ecul e enhances the
transcription of MJC, its cleavage enzyne, or NM23. 9. A nethod as in
Claim 8, wherein the cleavage enzyne is MW-16, MW-14 or ADAM 17. 10. A
method as in Aaim7, wherein the small nol ecul e enhances cl eavage of MJO .
11. A nethod as in Caim110, wherein the snmall nolecule is phorbol ester.
12. A method as in Claim2, wherein the gene encodes MJO . 13. A nethod as
in Caim2, wherein the gene encodes MJO *. 14. A nmethod as in Caim2,
wherein the gene encodes a ligand of MJO *. 15. A nethod as in C aim 14,
wherein the ligand is a MJO * anti body or NM3 16. A nethod as in Caim 3,
wherein the proteinis MJO* or an effective fragment thereof. 17. A nethod
as in Caim16, wherein the fragnent is the cytoplasmc tail. 18. The

met hod according to claim11, further conprising contacting the cell with a
nol ecul e that increases expression of gene products that induce

pl uri potency.19. A nethod as in Caim18, wherein the nolecul e increases
expressi on of OCT4, SOX2, NANOG KLF4 or LIN28. 20. The nethod as in Claim
19, wherein the nol ecul e i ncreases expression of OCT4, and SOX2.
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