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for production of CPCs. Additionally, embryonic stem cells can be tumorigenic,
which generates safety conceris as to any transplant procedure that could
potentially result in the delivery of embryonic stem cells to a patient such as creation
of a CPC graft from embryonic stem cells.
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of a CPC graft from enbryonic stemcells.[0007] Sone
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to induce at least a portion of the marrow adherent stem cells to transdifferentiate
into cells exhibiting neuronal progenitor cell characteristics; and with the proviso that
the regulating does not comprise transfection of the marrow adherent stem cells with

notch intracellular domain.

[00011] In another aspect, the invention relates to a method for producing cells
exhibiting neuronal progenitor cell characteristics comprising: incubating marrow

adherent stem cells with a glial regulating agent in an amount sufficient to induce at
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notch intracellul ar domain. [00011] In another aspect,
the invention relates to a nethod for producing cells
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conprising: incubating marrow adherent stemcells with
a leglst alportguifdité mgrrageadherent stenagelisto teunktifferentiate into cells
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or all purposes to the sane extent as if each
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RS S AL R ShEA LB LB R oo
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di scl os here In an e od I men
and are derived from MASCs. CPCs can differentiate into neurons, glia, and

oligodendrocytes, and precursors of any of the foregoing. CPCs can be derived
from MASCs according to methods disclosed herein. In an embodiment, human
CPCs are EfnB2+, CD90-, and PDGF receptor beta-. These markers may be used
to separate CPCs from MASCs using FACS following glial transdifferentiation of the
MASCs according to the present invention. Suitable methods of handling CPCs are
known conventionally, including those methods disclosed, for example, in published
United States patent application 20020012903 to Goldman et al.

[00015] Generally, CPCs according to the invention may be produced by
regulating cellular pathways in MASCs that are associated with glial
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CPCs are EfnB2+, CD90-, and PDGF receptor beta-. These
mar kers may be used to separate CPCs from MASCs usi ng
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according to the present invention. Suitable nethods
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acconp| i sh
regurg%mg agents \klllth the intent that the glial regulating agents either interact with

MASC cell surface receptors or are transported into the interior of the MASCs to
interact with internal cellular pathways. Such transportation may be passive, such
as diffusive transport, or active, such as through active transporters or a mixture of
the two. In vitro incubations may be performed in a conventional manner, for
instance incubating cultures of MASCs in alpha-MEM, or similar media, to which glial

regulating agent(s) are added. Suitable incubation techniques may be found
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the context of the present invention may involve
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[00021] Marrow adherent stem cells (MASCs) are defined as being, for the
purposes of this invention, stem cells that are conventionally recognized as
differentiating into several types of cells found primarily in connective tissues,
including but not limited to, osteoblasts, adipocytes, chondrocytes, and myocytes. 4
MASCs specifically exclude embryonic stem cells and fetal stem cells. MASCs may

be obtained from a wide variety of animals, including but not limited to humans, and

5



regul ating agent(s). [00020] In enbodi ments of the
invention, there is the proviso that regul ating
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sever al types of cells found primarily in connective

t 1Q0%2E, I AR eotodENeitlit MASCS May beisolaied Bemeesid Alnog using
a@édﬁﬁfbﬂb@%es&mqﬁ Y hteRturdN EoPHafaHceSe, MA gnoli etal.,

specifically exclude embryonic stemcells a
sﬂctqﬂtlfi@atqog of presescimayalisteraipregender ¢allsrin humiad dirstdrimester fetal

i fRk Sand Weur%ﬂ byt pRRY. ldoBY (kY 15%@%@402., describes
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eﬁ?ggﬂ?@iﬁg(* bl “hﬁ;? mMsghqosdleaeerly et BorRiaipingqyrifying, and
uakpsmwdt@cmhmame@alc(fdr@g%oumAAQ@sI i terature. For
| nstance, C. Canpagnoli et al., Identification of

8y ikl e amrting @ é’ﬂﬂbta% d&tﬁ{édsaéwb T8 th f thi
first- Prlrrestgr Iﬁ? ? l'iver, elllﬁl% ongp#é‘?"rsgs" S

1inveniipsy subsiancesdthaty gﬁmg S#hezwgtaaswmtlcsj POBesscibe characteristic
Y RABRIngeRREalbIeraai i RsERiRb %g. LeliE LAl pPARGthg their
MASCs. |In A . progeni

Erices et
c ransgifferentiation lrutmﬁFPG%aGIl@degulaﬂlngg@gertts many att tHaeuglt @ variety of

2Rt 36 s R U pBSBLIRE SRS, o
L netalbastic Iaéllx-lobMeh»t iramsoubtlmnfalctdrs alicrcas MashdoMath 1 and
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MASCs while inhibiting glial transdifferentiation. One mechanism by which glial
transdifferentiation may be inhibited is through the regulation of STAT-mediated
signal transduction. Signal transduction by STAT is believed to be triggered by
phosphorylation which is believed to be catalyzed by the Janus family of tyrosine
kinases (JAK). Inhibition of the JAK-STAT signal transduction therefore may

regulate glial transdifferentiation pathways and promote the neuronal fate of MASCs.
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e e A U
r a@ylb@tdummenlﬁn.mx&@tb@; @aﬁ@mbpﬁ@naa QOO&@.@OQ‘?@@ of George
neurog ncludln urogeni ¢ factors. e of
KBS0 R e OBpbr et 2009 aye Bk Sirers Palnt Abplication
0bORMRBEPES dmuM‘\&f:ét AIn tphB@shBH%rbﬁﬂS"ﬁOM“ S

invention. Gial regulating agents according to the

IO[(WOQVP e lrpén Bb8diure 'ﬁllh%gﬂ%ﬁ& Qg&'ntb %@c&ﬁgﬁeﬁtﬂﬁé’ Mkntion

forms of therapeutic nol ecul es,
I inﬁiuﬂédblit@r% limitas) tec antegonipis sf BMRY Orahgmmdh@rpbpgenlc protein).
p { e
ori) RagBs By St inols BER&Rbnt B GeheRaaHbE R genes
| exfresRing NQQQIEIQthtn IFohistaéid, samjc hedgeswmsthmu dridgonists of these
%%dl ng inhibitors of STAT1 and STAT3. In certain
i ments, such JAK/ STAT inhibitors nmay conprise

' TAT h . .
Tiabt 457508505 el AFng AL TR B o imventor
Jinsllga Aiut et hotdimiteairtof Hes smiditorsyiiohainebultAst limiteitd Ples 1 and/or
A'dé? fS Qméfj rrgz%?%?:%n %rﬂﬁlp@ﬁ}eg sZsucr{TElteQ ?n’i%‘ﬁ%rs” %Zacy)llclorr}]ep'rise RNAI

for gene silencing of Hes, or antisense oligonucleotides to down regulate Hes.

[00029] In an embodiment, glial regulating agents according to the invention
include, but are not limited to, inhibitors of I1d-1. See S. Tzeng et al., Id1, 1d2, and
Id3 gene expression in neural cells during development. Glia. 1998 Dec;24(4):372-
81. In certain embodiments, such Id-1 inhibitors may comprise RNAi for gene

silencing of 1d-1, or antisense oligonucleotides to down regulate Id-1.
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may be disclosed in United States Patent Application
20040209799 of Ceorge Vasi os, published October 2 1,

wQeoddnomsd United States Patent Application 202dD0SRE5@11670

of Hua Yu et al., published March 18, 2004. [00027] In
alP083Bh dimemembgtimant.raligliteguiating agents scaordotydbrige trvention

RG0SRl RIS, DR ABbeligh bl ot prgeonie

m/gmm) fgliohcalssnissing); mdudlmgabNMMt émeted pwet:mcn r(snuaﬁe) or GCMB
g@{lﬁﬁaﬁ Sg%tys éféﬁoa‘@(nl %eagejn E%p&to%aq'ﬁ?c% Iﬁl, gl((%gre@patlon is
td:m&en@elrmweérOD&%bhflznaml nﬁfmﬁ?{?ﬁ@fm (é&ﬂllts:l‘glESIll’l% glen%s

0 e 1

b[‘é%u%&té{‘g'%t 38&#@@385@ BU27-3arE R 4003 Opted; @an g, ammerer et
nglf, GCMB! 8@etshdiasman ﬂ@lﬂb@ge %IR:@/&Erﬁ ﬁe (.*éﬂogenet Cell
F\gﬁt ai n_enbodi nents, such s inhibitors

petr $99%8Hd-2i43ehdi iy certaimenbogiments. |%@h9éde/gcm homolog
%hlﬁ%\*é%@)%érﬁﬁﬁset IQNAPIWP éﬁé’ Ellléﬂc?rlg'_&;tﬂldé@gr%%%mélggﬁigsuch as

nbodi ment’, gl regul at agen cco
i ﬁ%ﬁ(m i) OE G&MB (hyireary), e)rmtlsensm dllgdnmc:beotldah it down $egulate

| d3

ficelich oo o AT Ml B col Burbih & 2"
O A ol USRI B i
dhclude, but ere mttllnsbdée, lnmlbgmsmlSeQQ iviksish tr@ydﬂa\/mtranscrlptlon factor
Pl IS3E e e BTREHE ltnr
eteranimesgiial fatm:h@ﬁe ltrptheld@belbpmr rlsai gc:smgtezle}qéélnev 2003 Jul

i
TR BB TeT a0t R oot e ip S S @amibfaramayesomprise
(RNmngéﬁwmbmg%ﬁ?SoXQ dr%ﬁ?é‘ﬁseeéhgahucle&%anggtg\\%égﬁéulate

to i.nduce gli al ifferentiation i s conserve
> ophila and mammalian glial cells mssing genes.

el gpment. 2003 Dec; 130(24):6027-35. Epub 2003 Cct
ggalo%ﬁd Inanesmhascirapnte glial reguigtingmgentssacsording tmtive invention

m@%ijggretm I|Fn||t¥d @3 'lﬂl'ﬁlé Eg?gbgﬁggrglg@ﬁhgg\ﬁﬁgﬁ g%ﬁ)eﬂ)% a

§r@8ﬁ0fgqtlpaé¢<§@hﬁ0h gkﬁge@gmsnﬂn pertan emivaylinuants rsusk NeMNAbgenin3
flr%blﬂ)‘?@@ag/' do%@ ?111\?/{1 & g;e%%/ s@lSH&E§ @Nggroggﬁﬁghoraasntlsegge

(rmuri ne urman) or “an
oligguisiasitides faddmvn rgdtaie Neamgeaind. gl i de/ gem honol ogs
such as Genl (nurine) or GCMB (human)). [00031] In an
ima@n miman egibodimerdggllahtégutpting exgeatsameordhd® the itvaation

iir{EYLﬁirét, Bapare not limited to, inhibitors of ciliary neurotrophic factor (CNTF). In
certain embodiments, such CNTF inhibitors may comprise RNAi for gene silencing of

CNTF, or antisense oligonucleotides to down regulate CNTF.

[00034] In certain embodiments, glial regulating agents may comprise whole or
portions of gene products from genes expressing Wnt1, which strongly inhibits
gliogenesis. See K. Tang et al., Wnt-1 promotes neuronal differentiation and inhibits
gliogenesis in P19 cells. Biochem Biophys Res Commun. 2002 Apr 26;293 (1):167-
73. Whole or portions of gene products from genes expressing Wnt1 may be

8
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i nclude, but are not limted to, inhibitors of Sox9,
which may be a transcription factor for

wo@bkiogoadsszdr ocyte |ineage. See C. Stolt et al.,Pdnes’®ox@11670

transcription factor determ nes glial fate choice in
t administetediyrigarsieatiah oc othér cGareetiofd\metA60S slinh ag géne therapy

7 .. 1677- 89, .. 1 certain enbodi nents, such Sox9

i‘ﬁ%"%ﬁ%?&%‘_ﬁ?"ﬁ%ﬁﬁﬂ%@ RNAi for gene silencing of

o= o B B BB R b e Srrdlg i egprRe Sunole or

i’iger!ﬁ?ss atgma_jﬂ)nﬁguq:tte fﬂohegé%ﬂeﬁe&n@g&g,ir%g;]% lswﬁt gﬁmnlgar t%h:itghelix—loop-
. l.nhipbitors. o ur : )

¢ b BRLD rest R BT BRIy S goHe GHG16 PAUTEGPEGS o are expressed

efmbsrdiiferiting CRCE: hS NG IRY xyuiRing ke Rist AP cOMPriSOWRbIESSR portions

RNAI for gene sil enci ng of Neurogeni n3,” or anti sense

of| GURRIPELR'S fo genescmmrasstgl Newosenin bddasitiz Matigbddans, or
| RedfdCE PRI B PortidHs! dtlgeh€ 9%0@!0@"(90@%‘%‘1%% gﬁtﬁggéi% e §l§bset‘of

the invention include, "but are not Ii _ _

i AerBl basiahelix-lepp-halix (birthi) dactershineluding kut noOimIEd ta Neurogenint,
c . ok R :

R BB TR o BHED T A 1 TR PR b e
otonyenticnas metideds, suctiaswgene theraiyemENGHs ifdLaD3yirdl nectors.
certain enbodi nents, glial regulating agents may

c[99086] e Adhiibrallyr gipad regutatingafgegenmap be dulotisisterexhsigglyes in

i t ich strongly_inhibits glipgenesis.
SRS Y derer B BOTL o A RATEE i agons
disfused émthiegiracticeasfdhé imbehtidns trgini gligeregsi s gg ?g@?& t?%ﬂ;;\cﬁ on
Bi,.ache i.ophys. Res Commun. 2002 Apr ;. X -
ARGRRD B SPOM i or VTS T B SPlslRct o Hs By GBieso enhance the
exvrals glid) gegidtihgresiecbemegighalseguileshPagdrtanst ect i on or
ot her conventional nethods, such as gene therapy

rrpmng_d]s F?ﬁﬂhécﬁuﬁﬂals‘ébroﬂt}ié/ihﬂiéﬂkﬁ}, is[o?ﬂﬂ@@Pd)é‘c&ﬂbﬁ?sﬂsolating
e i_ments, ial regulating agents nay conpris
BT AT B Gel5in SerEVAA et 65 MASRS i Bave not
SR REfdratife SRS EPCRl JIRH IR atRThEy B@rht)ﬁsé 29RRR] sSation or
(bHLH) factors that play instructive roles during
nayltiggdpelatienserlf mulilpgxlﬁ@légwreﬁo Pedlerfoamed.i diferepidypes or

.ql i . ; i 1.Sa: I ;
SRl S 9 3HE b Tod, TRLLE BRI o tomicues
Nefus@giéari may enhvands isolatiern teispltsvaa méde varidtie of isblativth alethods are

or .t i ; , scfrom genes ex ssing the '

YRR P aBtos SHI PVRRSH iR REF Fo TR ok nouce,

f laudtaoe aot limitddiiodi flogy ddmetoy (dkiaiACS! sbrdindl wiaygetic Beparation
techniques, and visual sorting. Immunocytochemistry may also be used in instances
where cell viability is not critical.

[00038] FACS sorting can be performed using conventional FACS equipment and
protocols with antibodies that are specific to epitopes associated with one or more
characteristics of CPCs. One such epitope may be EfnB2 in the case of human
CPCs. N. Ivanova et al., A stem cell molecular signature. Science 298(5593):601-4
(Oct 18, 2002). Antibodies additionally useful in the practice of the invention,
although not necessarily for FACS sorting, comprise anti-CD15, anti-CD29, anti-

9
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w@eee/100362 apy net hods i ncl uding viral vectors.P¢D08B63/011670
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Additionally, glial regulating agents may be
adtD3¥, sntGRBG ianGiGD 3, anki-Clat)iantd i 1b/d, and gntiefoar\@ilebrand

= et el varllip RS AL S Bl BBy e ke s jyention

glinaide, @guaratndl gmatge b, sa F,NGScalmUrTUmrtéllyzbem/ﬁhtCteQualstTM software

o TR0 iR Qpo P e NI oF s cdflpBefT dealahié front Guava

glTeahnslegivs atiayvearddenlidrmid)00037] For the pur poses of
this invention, isolating CPCs conprises isolating

Cp65039] o ifeeriativBly, B8lation infhyesperired Hid rﬁ§grﬁé‘h§@%paraﬂon

t hat have not transdi fferentl ated into

i SANRIGUSH. FHED *ohEEIAMaa sprRtpcelsi sl rsﬁg@ﬂsaval@bl@ﬂrpk@form from
| g9hgdd. QFrﬁnuMc bt hapbebhomer §é;far&t%rpl%chn|que useful in the

performed, different t Pes or techniques of isolation
rjaddiee 9f Biwinypnton; yeefu layn@rmtquhﬁmeémethqq@ea;e@iescnbed in M.

tA%fvé}gngé?él 0%01512(?41@“/& ?&% atﬁ)@pﬁgﬁg |r{o§1%6”bg?%n§§|%H{aH§n of in vitro

e variety sol ati1on S are us
pdiftaréntiatest borre-marnowesitanuat cells affgrl, ésNedroscichd,i 19GH et7i76(2001).

oA RekBalo B 4her e PR et BB dshning
amaicrossaf, sach tis th@RbdﬁHﬂﬂEO@ﬁ (BibRads Heptfonaghiral, §4K) b€onventional
used Ln i nst ances .wher e C?) viabjlity i

t, . )
¢ VISR sorsiiss ngRepei g epsdefisrad s dnveationy

00 Moyt o BEpR ER e P BB R s M dging any of

Wtrﬁ@:nﬁpwseaéombmg:b@rsatﬁétecrdnsﬁtufésth@fbréﬂ?%mémlﬁm kand nerves,
epito may be EfnB2 in the case of hunman CPCs.

| P]R%Y geqf aypuclegted cellbedy Witheneeymare g‘?%ﬁ?%@@ a Slngle axon.
S‘Bi&ih%ﬁnc?a‘-ﬂ?(r%’iﬁgﬁs EIQICrf’aré(%ﬁze@%y ré8&n withhhttReiedSor

additionally useful in the practice of the invention,

alneHestilamensM.rhetads il andohuJehCEhessr repationsaBay be siged to isolate

LI co RS gn B ol e Rl g toenniaues

f sucloes FAEIS sqstingl lélelur@hSeIlS/aBSalsqthpmtﬁriaes!éfyLEec're’iinghe
@ﬁltotr%ﬁ?‘ﬁ tteg] }&lgg ltP { Wﬁgﬁ%? QP ﬁé%%[rﬁn%ﬁter-related proteins,

Ceﬁdarld@aarmle(nest)roseﬁttdaaf andj BehistmceDP cki nson, Franklin
Lakes, NJ), or FACS equi pnent avail able from Guava

T@Qﬂmﬂdn oglemsot(d}ﬂw\agehts &l ddfioed iaa being) 39 purposes of this

%ﬁép ar%: Is\égﬁtépg(%qsﬁnﬁ? talrr?onngnqp{er c%apaecrter%rtlggdpo%sessgthe characteristic
of causing or promoting the differentiation of CPCs into neurons or cells that exhibit
one or more characteristics of neurons. Neurotrophic agents useful in the practice
of this invention comprise but are not limited to basic-fibroblast growth factor (bFGF),
ciliary neurotrophic factor (CNTF), and forskolin (FSK). Neurotrophic agents may be
combined with the CPCs of the present invention using cell handling techniques
known in the art. Preferred methods may be found generally in PCT/JP03/01260 of
Dezawa et al. In a preferred embodiment, bFGF, CNTF and FSK are combined with

10
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techni que useful in the practice of this invention;
usH@d inl cethootiongtio ahreuintsagffevtivé tocause ©r gezuotetiee differditiation of

L T
1?%@7 ngﬁg%; O%Trgldleﬁﬂ% 8%’J$uti’ﬁé) %Oal\ﬁ%gioﬁgfgsel{‘tvﬁ%@, Reipg any of

behenrwlls thaideakeug ¢ mstabrd efidganchedoelln gndmberesnmpport the

h ans 2000 (Bi g-Rad, He rdshire
SRSt R e ce o Banplebyr ST golie G B Hia pobimivd to
ugelotyled, IBEhiNaRA ceRE oifoddHdPodyrese Bhd ﬁﬂcrobm::)040]
Neurons are defined as, for the purposes of this

| NOG0A3] OGerf i damecpés trérethk PR 088s ePEIBVEMBAC BEG a set of
that constitute the brain, spinal colum, and nerves

c 6ABNAGtRh FarICriRtsy WhRERIR adranssTipting 9ewfte}¥06ﬁ rasiucad via

d%ﬂ&ért&i%n%%m%dgbg@n%llw reE?hRRIE\%ABhElﬁ en%%%&@as are defined

are characterize react’ion wt

n@ﬁrf@f theapHEResay oftﬁl@ls nentioulbeing @rﬁtelrlwarﬁlatwé@m genes. Portions
ﬂ?% A S GRYinDE a1§'5f8fjthteg11 rﬁ&ée@to‘? trﬁ% HvERR rPrbeﬁw%lé Subset of a gene.

iting one of nore characteristics ot
uﬁoﬁg)rlsaf ene pemlustmire aefifgdCss, Sor the rpyrpddes rof this #lvestion, being a

zed by secreting neurotransmtters,
néu?%%t?)gﬁg'%‘uﬁ??’gé §ynt het lees or °

t,ra el at ed rotel far
i S Ph St o RSl b BN e R Bres pRicely. o
apamias, thaeisdhé solgdctasf nvedice) obevatidreomstugposes of this
i nvention, substances that, anong other

c pa00:s] eIGRIs produgesaassdihd & thleammfrﬁien ingdyi i admitwdisieddo
or _pr ting the.differentjation. o .into neurons
o paaiF roiich & ¥avist o Fisibdsy incBiseni ngbyraie i BUSE through an
nmam caheulb Oh N bESAGE B byUsBlantation vithéh %aﬁtelr &g0k
his invention conprise but are not limted t

bQQdSQ'ﬁdBP’@kﬁaé@P'eg Whatherraetes of egmigistration arsrag}so within the scope
neefatihRMibA. TRehle (b &f’ad?fﬂﬁiisﬂ‘ré’ﬁo?#ﬁrﬁ&ls@ﬁ%l and s%/stemlc

Neur ot r ophi ¢ agents may be conbined wth th
t F@Jt?ﬁ' ekeqdl adminisitation may prgfesable inviuas adﬁ@nl'stramn tpitergeted

S{bhd @ﬁj
Ener al (ffylt“?%[\gcﬁr/ J@%’?ﬁr‘g{l@%gerg@y zawa e{gbgﬂfér%‘ﬁﬂig | routes.
pﬁestewwyemteel phadrminisiiaden caNpiseapareRekalaoeates owith imgrdivenous
ts eff e tive to cause
of Vg BB REeLisrHL bl Toudh BIFTHR R sRerfiics e AiREeE:
Cetiﬂnmlstl'm‘bn et»emgh)refe_meel roatesof eysiérarcaa:dnanns&taum Sf/stemlc
) On%gatnbp ?%ﬁ]riqqeﬁlp%htq%gqlda%feg f?@n iééh?wg]%eg%sed (g actjmlnlster
precursor cells generally, such as those disclosed in D Lu et al., Intraarterial
administration of marrow stromal cells in a rat model of traumatic brain injury. J
Neurotrauma. 2001 Aug;18(8):813-9.

[00046] Amounts of CPCs administered to a patient may be determined clinically,
using conventional dose ranging techniques, and clinical assessments of a particular

patient’s disease.
11



the cells that nake up the network of branched cells
and fibers that support the tissue of the central

woengousssystem Gial cells include, but are POL/US2005/011670
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limted to astrocytes, Schwann cells,
oI[OQﬂﬂéndlﬂ”@qusmt irvedtion &r oo lto ae Ilfrﬂéﬁkslerlﬁeméﬁweapaﬁcular

S8R s To MR BEPRBIE). Wil i BNt Re ot Rustrations

i of mdmaluanbs,emmef ibedakenédn.v Many mesthiftdatiphs and {aliatone &f this

iR sabe BacB T ASRBUNG rof IS Al acohe. BoMige

Prapp&ichs td th@@é blﬁﬂ@:ﬂmfth@ BHOFRGorRRYy bhaRaleAl megHRS V\ﬁl‘hﬁ] the
def 1 ned as for the purposes of this invention, being

a SEORR B thefinvengemdn apeliion bnthose egumersed hereins Vil be apparent to
deddseakilRa.in (Y art I8mMRHE méﬁcﬁngfdgé%p?lgh N&eih 'n%bmé%ﬁbﬁ]@and

a subset of a gene product ati ent neans
aNﬁﬂ#lonSt%Vﬁir&%md%d ta fahwidkin th%s@nemféhe 9pﬂ>&]’l§deldyqlalms The present

"y 18 iR HAPLE T 2k OB B0 it o

i goene diquinalerie taawhichisscleclaiing arepattitledt s through a
variety of methods, including but not limted to
i (90048Hn Ttl”lBrExagl’plmsetrﬁ@rﬁtbelow arameanito beiidsteative, and in no way

ol B seo@2 b Bt bl Toutes o' <O

adm ni stration, are also within the scope of the
inventi on. Inventive routes of adm nistration conprise

9(?\ I31{)]%system'c routes. Local adm nistration may
referable include adnm nistration to targeted potions

, and preferably includes
ohAlE O Rl |

raparenc foutes. Systemcally routes of

" U020 tnéﬂ"‘agé"’@ RRTASEE (BRI BBl ard ReflSie nd, ellireg agescribed
i imt Mr D lata\?ai ekalt, eSd:laitlc n@mf@?egbntérétbhlnﬁ!@ts atimtcﬁd ibyﬁﬁinbﬁlantatlon of
err routes o S moc adm n rati o
o BB e Pamoy ST . . beNeasst ot 1781776
t exoon). reerer hﬁmdnu\msw@énd@hﬁﬁ&hany Sﬁr*d:h§9éd Wlsle“s (PT-2501,

gﬁt“s‘é\@%".@*}éﬁlﬁ ‘34%?@6;?'}% E/?E?)?ﬁﬁ%ﬁglégg %&Fqlﬂgm &@mdmlthy: domars are used.

I L 0
N Rl DT s led MR UM (SRora) ALK it 10% fotal bpvine

CRRIYMfSi stered to a patient nay be determ ned

clinically, using conventional dose ranging -
t EXORAR0L uksthe age of Phipining MASEsSrasmhsaltty donoes, tanduitialrstep is to

obtain bone marrow aspirate from healthy donors using conventional aspiration
techniques. The cell aspirate is then transferred into a 50 ml tube. 13 mi
Histopaque is then carefully underlayed, using a 10 ml pipette. The tube is then
centrifuged @ 2000rpm for 20 minutes. Cells at the interphase are then harvested.
PBS is then added (at least 3x the volume of the interphase) and the mixture
centrifuged @ 1200 rpm. The cells are washed twice more with PBS. The cell pellet
is then resuspended in DMEM +10% FCS, and the cells counted. 5x1076 cells are
replated per T-75 tissue culture flask, and incubated for 3 days. On day 4, the non-
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patient's disease.[00047] The present invention is not
to belimted in terns of the particular enbodi nents

waele®snodssrd in this application, which are int ePdBEUSHS5/011670

10

15

20

25

30

single illustrations of individual aspects of the
i @dberenbeellshiayemoded andthedlask armdhedithrae times vath mbdism. The

< SLROERE ey ls sl ML T b/ B the AT bR ine il odon -2
i iconfhuenae the Rontehi oh2ia! flaskesaievadotst anmaténpldfeo\mtohen T flask.
o B s in BlerPoie ook odifishering Gels Secrweinifassing 0.05%

| trypie addto.d2emDhe T egR 416 tiePRASHED SHY coiméu The cells are
n?dl fications ang variations are |ntended t

wiliehl TSHsRenged e Sigma aleha b deth % PRS- 4580. ;Jn @mrﬂments
| HeRd FlMeétﬁ)ntIQtJJSe Liséa tllﬂglr%ﬂrbén?ib ﬁ"@@rettﬁét”fﬁ?%eélﬁ‘rﬁ contains no

appended cl ai ns, al on full sco

e @ity LHlUiayne is (i @Hegui he @elﬁ afﬁ expandett for Retiwepknaadare frozen
Thee gsset forth below are neant to be

|IIustrat|v and in no way limting, of the scope of

[ Sfo0re ER suRdES hepbrs b A hF RUMBHMASES o o dlEietofty
afidoreatanseattivated eel rhalysls (MAGS). Dezewemeodiaient, tiBe MAtSGs express

1B AERRGEbDe okl o ERAECERRY, BEABSELAThR! o

EWlllebland\EactoscmnS|Sldnt vﬂnfh?lm RiftéAgdrai@l) .Mulslieate patential of adult

I chased
ST CESPBE Ny b s Bl SEeRRs) 2l 4Pz 6ok pe d- Kohyama et
f &b rrBhﬂ.ah'ohybm effieicnt anu@ecdﬁer@ﬁiﬁétﬁ)ngra?mbﬂlowgstm -866ved
B B SR o Boeds o b By b S trentaton
f 6gm3dme244 [Poodp(rag S1A)arrhbryamea4es§li Rbutdné@b@bt ai n bone
marrow asplirate from'healthy donors using conventi onal

aSPNHBRGYECHEBUF: tiBOgerife chandrogene pad @siesgenielifferentiation of
t béﬂﬂsréﬁéﬁcﬁﬁumaﬁ s {aye éatn\‘mﬁed égbd??i 85' ng?’ik%orﬂgﬂ‘\%d'd%?ﬁnbed by M.

t hen caref ul under using a
t Bistenper Q‘th?én M@hhnﬁaggg@éer@w(aduh iufran raesendwmesstem cells.

| rphase are then harvested. PBS is
CResnedael e I

ed (at l|éast 3x the volune of the interphase)
mggft %ggjénrga#%s%vu ?%I %dﬂn%é %I rg% glhf XCI%L‘JHTQ‘nI A Eincubated
with 1 mg of a monoclonal antibody in phosphate buffered saline (PBS). Incubations
may be performed in the presence of 10 mg of mouse immunoglobulin to prevent
nonspecific antibody binding. In rat MASCs, mouse anti-CD34 (Santa Cruz
Antibodies) and hamster anti-CD29 (PharMingen, San Diego, CA) may be iabeled
with FITC, and controls may be incubated either with FITC-labeled anti-mouse or
hamster IgG. Mouse anti-CD54 and CD11b/c may be all purchased from
PharMingen. Mouse anti- von Willebrand factor and other antibodies needed in the
practice of this invention may be obtained commercially. Controls may include cells
stained either with non-immune mouse serum. If these antibodies are conjugated td

FITC, the cells may be subsequently incubated with 1mg of FITC-conjugated anti-
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Is then resuspended in DVEM +10% FCS, and the cells
counted. 5x1 OL6 cells are replated per T-75 tissue

w@eiosnewsst | ask, and incubated for 3 days. On degT/us200$1€11670
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nonadherent cells are renpved and the fl ask washed
t masetlg@edn WumanidASGm ph‘Mmeeraﬂhmrlabﬂle«t olduse an&-CD34, CD29,

26 A A ikl o e A5 PSS may nciuce

peellestaimed with-ghyabedthrim labeled anf-niduss KgGWiDaita ey beeddgtired and

L Appleag BRA RO SEBo AN e GURH saitiBe BiarlarthRansqy Frankin

Celakss,NB. then washed and counted. The cells are then
resuspended in Sigma al pha MEM + 10% FBS (M 4526). In

e>[0M53fIEﬂﬁmuﬂ@eyt@cihérﬁﬁfr?cﬁhé@ehérat proeedwreasl desdribied m M Dezawa
nportant, to insure that the nediumcontains no l-g

Gleu?h GlliG Rerye feagngeationm gats fduged py rasplaptation ef mzutno

VRHfere iRt Bb6hd-FrR#el étfbn@a?rcleﬂ’s PSS 3998urok 8094 11]77@!7'76 (2001).
surface markers in rat and human MASCs are analyz

wiAfier thefbegar eheallsth 4'atresafeanaldelseyin pb%mtmwouffer@d saline

e s S R e e R

WAntibedias th measinanaybe slishesed eprmimendiallyi ftane RjarMiegenl C,ells may

i B B PP M
alantl nBrLesleﬂgGr lgid, o nabbiteihGi (BAateduldriRrbbes] iHuigeneNDRafdrdrtiour at
o o R S LR oo fougibler Profe GpuRter SEATBRS may be
GE%erfaBﬁ%dZéﬁ’sp(eE@&ib ﬂﬂag Eegnadbﬁ%nde?'b%gﬁﬂj@lelﬁgﬁr%danhmg microscope
ai ne ef noc%ég anrSé P%% i pogeni
ﬁgﬁgﬁgun%?m&% aré)éconf:jrnegrggf:g?g: ?13 ?]:) tb(r)]teh
rrgxﬂ E’dgscrl bed by M Pittenger et al., Miltilineage

D) e e T B AIRL, Bl Bimsvere aowee
até %Mﬁ} m“c‘@lﬂﬁl%ﬂh fHaOMERS cohntinth %WF Bér%n'eﬂé?w%t:&@mg to E.

a nonocl onal anti

bWE‘P% e&ah i Heuctppbased desigaof émclfrﬁap béor,gaf fapueiinase 3 as
t n
BEoﬂSlb?%%kﬁﬁ;ngc | r?tlﬁ)%JR%Hﬁf, g@%ﬂﬁe Glfﬁ%%ﬂ&éfﬂi’é’é 5N 4 Vﬁ@s; 582 (1999).

prevent nonsp bi ndi ng

mans MABES wersincisaiad avitrddzughmt 4J&®d1s@lsquahgnyi[hmmne|6d7-
B R APAL: ST B0 Sk BB Rl s, e

FWId-4 4®tivad waashed off adter Bidays.
Example 2:

[00055] Human MASCs, prepared according to the Materials and Methods section,
are allowed to grow in culture in alpha-MEM containing 10% FBS generally
according to E. Sudbeck et al., Structure-based design of specific inhibitors of Janus
kinase 3 as apoptosis-inducing antileukemic agents. Clin. Cancer Res. 5, 1569-
1582 (1999). Once the culture has reached 90% confluence, several RNAs,
designed using the BLOCK-T™ RNAI Designer (Invitrogen) are incubated with the
culture for a period of time sufficient to silence Sox9 expression, using BLOCK-iT™
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hanster 1gG Muse anti-CD54 and CD1 1b/c may be all
pur chased from Phar M ngen. Muse anti- von WI I ebrand

w0 awb0005snd ot her anti bodi es needed i n the prapCT/U8200$/011670
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this invention may be obtained comrercially. Controls
mpyotocal$ adailabéd fremdindirogsh. eRedultingvP@s aonisblaedfeomouse

o Enifhsdieraface Ba e By SR b Tl SRR g Gagetic bealk coated
Flw'ﬂﬁ-amﬂj’pﬂ@aé aﬁtltﬁidliejs(rjﬁnmﬂ eslayﬁl':;thZ lipsitiveNd&fKetion for CPCs), anti-
D b SRISton ot PSS AB0 Sk (REBRIO" LAt (egetie
C@BFeE:ﬁkbrSfdi’meGsI)Ch'Hd enﬁ@édnés érﬁdibélsﬂéd Wehds méycbeafb\ténhéd from

| abel ed anti - nouse Dat a may._ be acgw red an

aﬁamﬁaawp@“eﬂcé'@mqeﬁw Wﬁ@r@mw@t@ thg‘cﬁ(WWr leeads for 1 hr. @
( Rssih %&r‘éﬁlr@sq’He cEi- BEW]d Beetﬁ‘»kﬁé refidVed LQHgg%agnet The CPCs

| mmunocyt ochem stry e general procedure
desewpshed free o th@@ﬁab@dmn@e -susgeneed io alirar&EM containing 10%

re@%ﬁkg\%gnglpggkﬁagenduced by transplantation of in

vitro one-marrow stromal cells. Eur.
B[ ci. 14, 1771-1776 (2001). After the fixation
oF cell's"wi th 4% par af or mal dehyde in

CHRFRE 4P AP E80hd DA ot socin
Aate alhn!veeistotgnowen;t:uxlturemyalblea MEN hasmmlmg)mﬁr%rm&géryerally

s 8B Bonarce! 8, SRl e PSR R5HT B Steic hibtors of Janus
C Rinpsg 3taachpoptdsisyddacng gﬁillelhli:ﬁvhlcfalgehfsbbCﬁn IGHnAcer Res. 5, 1569-

{ R ZTHeR) o ArRS s EDaer s i ks { PEs Gt BledarcsBeg)s to techniques

CaigBloséd &t anybrigoMAYMEGtdpestizpr Pﬁﬁldém% uelmrﬁaystéﬁc-blockmg
made under. a confocal | aser _scanning ncro

( RelifehE OlgRnsTse GHTRRin Mk Thes 4807 A 5(8k 25-Bdeppieinet al,
[ Qﬂﬁ@r}se'ﬂﬁp&m&&fﬁ@és &g The?é;@éutrc e%‘eﬁiéb-hst fh%“{ﬁﬂlet really magical?

Wal ker svi | wer e al grow in culture I

aBpleacaEN9Sdhis2¢iPet 5196k 1@@6 @eﬁéﬂaHleienacEm dnirgene strategy:
nﬁ?gﬁﬁt en@%xej‘egf)ﬁj E}tr Hi] P@ﬁﬁ“g%@b?@cl%ﬂd@ge%nftlbgncer Drug Des.

anus as-a osis-1nd
an991 BekE(e) &@Mt@nc&)hed\/lAS@rwﬁureReechéa 9(]95@@nﬂ15€8ﬁ:e, the Hes-1

e L AL N T

( H\Hlvnregm[éle Heﬁ:ell dxipoassiom, a&mndlage@mchﬁlﬁ).leé dfsclosed taaisy of the
{hree references C|¥Vad5 lnvﬁg %ﬁgmgf esu ngCISjgg are isolated from
untransdifferentiated MASC’s by sequential selection using magnetic beads coated
with appropriate antibodies such as anti-EfnB2 (positive selection for CPCs), anti-
CD90 (negative selection for CPCs), and anti-PDGF receptor beta (negative
selection for CPCs). The antibodies and coated beads may be obtained from
commercial suppliers. The cells in PBS are incubated with coated beads for 1 hr. @
room temperature. The cell-bound beads are removed using a magnet. The CPCs
are washed free of the antibody and re-suspended in alpha-MEM containing 10%
FBS and allowed to proliferate.
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Exanpl e 2: [00055] Human MASCs, prepared according to
the Materials and Met hods section, are allowed to grow

w0 poosbassz e i n al pha- MEM cont ai ni ng 10% FBS gePer/a81095/011670
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according to E. Sudbeck et al., Structure-based desi gn
ofE>xgpwe #i ¢ i nhi bitors of Janus kinase 3 as

apopt osi s-i nduci ng antil eukem c agents. Cin. Cancer
RJ60057] 156b1 exp@3sion PEBMmidOaeganeeatedlacoordingds M. Sen et al.,

%&%L%ﬁ {(}T'P?Oﬁelcmﬁg Bnéazafﬁéﬁéor@élw?'}%?%prrgg%%r? ng\érlf{ sngr%llng in

| thedragted avthriistsyeoviatytes. eAfttuitiseRipem @DORfNdV;46(11):2867-77.

| S
okt g plonstor socidne S5 e Weisfints A Meiger socton, are
ResioWed T@gm cultard incligiaalEM edntaiRingarmssl FB @féfrél@'teﬁ;@ordmg to

% uen i al selection using neti c beads
Ng@&’ ép ébpéfé‘ﬂﬁtw&ft@%ﬁtd%’%|°é§p%%'”5§3'tﬁfﬁ ¢f-Jenpghinase 3 as
( %‘ébfds}éeinél%ﬁ%ohméulfé?ﬁlc%&% @ftf. icanEBPReS. "339%%‘9"1%82 (1999).

sel ection for and anti - PDG- recept or
( feggethe @U%@Pééwhﬂ@ 908 capitugnce the MR CH ot IQGUQaield with the Wnt-1

C%@( Fé;i.s?éﬁz?ﬁa%he Ce(f%QWBk?jta es7 HEQ R %g’%ﬁr@@é‘hgﬁg the g

suppl iers I's |n Sare I ncu
b dépiegtamine "h 200@eagent ardrprotenols avail@ble fowh Iln\/aimgwn After the two

PR SATRY L Ay BRSO oA o
c seteation teghtigUe s RS sqpetioal df d 0eldy$.0 Rpsolhhc_f; ©Pd scare Fyaiapt érom

Ve e AR MG S e G e oGl Fopplupeads coated

c N\hﬂhlﬂp@rmmlaaé phiicddidd mntaalarmvn@ns.@‘(pcfsﬁ&eg@mmah o CPCs) anti-
uct ur e- based desi

o TPl iedionaRCCBES) B nibPRS reseqior beta (nogative

ageRrtos forl | Mhe2Atibb KSR EoRBE BEAds Malybe JHRRBAEH from
Res. 5, 1569- 1582 (1999). Antisense oligofers to Hes

1 CamMEneseiaks uppier SacT&‘@rQﬁ”ﬁg‘ PBS e inerbated vaihsegatrebleads for 1 hr. @
anYorR M Pérattire. NEFHUC@P b@hn@beadspfretréﬂgv ﬁélﬁéﬂ%qnagrgj The CPCs

delivery of steric-blocking antisense |go

Q@rehwmedrﬁﬁ%e of theetippdy B(De-susRENGR] mcalpr&—MErM eOntaInJr)g 10%
des as therapeutic agents - is

t he grﬁsaog\;édqu&lfg&écal ? Science. 1993 Aug 20;

2@%%?64% 1004- 12 or C. Helene, The anti-gene

strat control of gene expression by

T T L

9Essendiaf Medieoe AlphlacEddis Mbdification (M4526, Sigma Co.) containing 20%
fetal bovine serum (14-501F, Lot #61-1012, BioWhittaker Co.). 5 microM of forskolin
(344273, Calbiochem, La Jolla, CA), 10 ng/ml of recombinant human basic fibroblast
growth factor (100-18B, Peprotech EC, Ltd., London, UK) and 10 ng/ml of ciliary
neurotrophic factor (557-NT, R&D Systems, Minneapolis, MN) were added. The

culture was grown for 3 days, at which point cells exhibiting neuronal progenitor cell
characteristics were recognized, with the result of 29.46+/-3.0% of MAP-2ab-positive
cells. MAP-2ab was analyzed for using Western blotting, with cell lysates prepared

from incubated cells, and 50 ug of lysate proteins electrophorased on 5% and 10%
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anti sense oligonmers are incubated with the MASCs for a
period sufficient to dowregul ate Hes-1 expression,

wa@ewenaissy to techni ques disclosed in any of tPET/UR0E011670
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references cited in this exanple. Resulting CPCs are
i ﬁﬂ&pelgiaénykmmMmgelanPs’diiélﬁﬁtoeMAPaZ €d50Senhigon) were detected

uen usi ng nmagneti c beads coated with
rﬂt“faglpg pﬁﬂ?ﬁﬁ}%ﬁ%es such as anti-EfnB2 (positive
ect| op for CPCs), anti- CD90 (negative selection
f § and anti-PDGF receptor beta (negative

iiéﬁ%éﬁ ot erpine Ben k| ROk iRl B8R R IE i ampe 5

i ard’R&ivested; MQIM\EQO\&OPmc@ﬂ%BCb bﬁc&ﬂiﬂré pralghdaMEMontaining

B FEERERRA SeradfedS B, shiad ahat rulich e iRged design of

aRpb&Rsnhdry @r@%@@ RiMESE 313 a%iogxtwé&&ﬁ%@ﬁ@bﬁt.leuma;%ents
FBS and al | owed érollfera

Whling Cangsr &as: §n1% 9206 98Pk '&@ﬁe@ anaf E’é%@'&@%ﬁ%@
Mc aRtidcrim)2h o ngRe% IbakicdiBrddiash bﬁfvﬂﬂ?&étbﬂﬁﬁﬂ 8B Peprotech EC,

met al | opr ot el nase expressi on ghal i ng

r hidshandbe neintliaf icllipry Wﬁ@mm é@r (557er R&H Wﬁé‘ﬁmﬁ) are added
2 1):2867-77. Human MASCs, prepared
agcg@r%\rqgcu?@%t he Materials and Met hods section, are

@ﬁéﬁ?ﬂe e%eﬂgvaFJ‘gl‘anthlr %n'ﬁéyéhﬁ@% ﬁ%rﬁg{&f%@hwoﬂ'gﬁiic

al'ly according to
Stagamsuareﬂ treseute doslyged fof thepeharadteristiciioiphology of ndemlsells and

S 0 ent s

IRl e tRETb " SiBolBE HoeRS: ke MARTRE GRERLSH),
C nktirofitanera ¢8rek3420 Boelririget Matkeint) et dVisSEs (BKS4353, Bioproducts)
i ncubated with the Wit-1 expression plasmds for two
days at 37 deg C and 5% CO2 using the
Li pof ectam ne(tn) 2000 reagent and protocol s avail abl e
f PUBLIOXTIONgeNn. After the two days of incubation, the
culture Is selected for transfected cells using

o00S1] | @istlops ALECcBuiteryf leDhRiRplals JIMr Emipesniodtend cdlls (Review).

dﬂyéaﬁlﬁ‘gﬁ%w&%ﬁ?g@ﬁ eslcgo'b;lt gnggﬂm al selection

tic beads wi.t h . )
002 WSt da s iarad it SReI08 el ot frepgperation,
CBRa Lnit& i évolBidAqReviedat Cer 166 m7t168(Z4000).CPCs) , and
anti - PDG- receptor beta (negatlve sel ection for CPCs).

THE00®3Y | PotEkirRser, a\m# epalt auitipRege polenbal stidait hefahM&enchymal

comercial suppliers. The cells in PBS are incubated

WP Eolle capeRcRE o#314R(1999).

[00064] Dezawa, M. et al. Sciatic nerve regeneration in rats induced by
transplantation of in vitro differentiated bone-marrow stromal cells. Eur. J. Neurosci.
14, 1771-1776 (2001).

[00065] Jiang, Y. et al. Pluripotency of mesenchymal stem cells derived from adult
marrow. Nature 418, 41-49 (2002).
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20

room tenperature. The cell-bound beads are renoved

using a magnet. The CPCs are washed free of the
wa@pioshady2 and re- suspended i n al pha- MEM cont ai PCYSD05/611670

FBS and allowed to proliferate. Exanple 5: [00058] The

c§00066pr dalite dM.Ac,ddavasary Dt Pk adV .6 MoweadiampIMb&dTangeting of

Mnl m,Essent . al i am. e, Mdific o]
PughetHdoy R fo B i feo ot B trenarfnt clbsgrn 202

(1199901 F, Lot #61 -101 2, BioWittaker Co.). 5 microM

of forskolin (344273, Cal bi ochem La Jolla, CA), 10

ngmﬂs?pf Noeen,g%lmgﬁtockdmm&ﬂhmrfe le(EhH‘g@’frO\&laﬂbm%I cells migrate
ctor ro ondon, and

5 3 ST hahAUT GreRaT and Carehs b v ey dlfeEPipRgptoNaroRges after
Swﬁécmﬁ,thn@aﬁé@pinbﬁse Minsie ProRd@ dAcdd &S ek W BUK 86 VRS 11-10716
grown for 3 days at which point cells exhibiting

n&l#%hal progenitor cell characteristics were
reco nized, with the result of 29.46+/-3.0% of
MIGR0BS] - Tstada, De etalk |Bonenparom seladopt #1g/phanctyne ef<tigy cells by

V\gﬁérﬁéﬁ’eéﬂs‘ﬁe‘il'f@gen V‘ﬁtaf‘uréggé 054%3%@ oBpppared from

i ncubat ed cel ysate proteins

10 etmgppb@ég’ﬁ@% Qnsﬁe’?\ﬁd& ﬂ?q(y@ﬁ%s%?';s&ﬁcj y Wé’l@srﬂ%# ‘LL. Little

Antigens to 500, Chiem con) were detect
usvidgnes ﬁ@adev@om@@tphmaatwy ofrawiphematoppiec58Im Thlls. Science

25&’522%)6@2@& bag%?neur onal progenitor cell

aracteristics df Exanple 5 are harvested, and grown

t c [ [ ta nj
| BYRH SRS ., Sorfnr 25, ERockol B 5 SECH B "AdLk rat ano
Shumen irose mgﬂv siearngirceti$ dsfbe&ntrbtecintmmmtrbn@r $. NdurdscilRes. 61,

Ki,Ra: &by 2Popt osi s-i nduci ng antil eukenm c agents.
15 CP%%?@% Res. 5, 1569 1582 (1999). Next, 5 i of

¢ figda) EP“é'fffﬁéfﬁ o S5 oad ol B3Rk oy o
gngxrt‘gﬂl smgdmié) dgrfr' veadl rhaglge' ?steublettsm@ heGrolthS\tlmrchdg%g gpg?'
THEME yf ngrage@tr o@%%f%?t'aggﬁgga?fg {Z‘M &r@@ EJI‘ esence of
o (3028t & R R ol oy U S et Ve P Sk hase marmow and

pasblicaiecorEBRbH ON. INyuredt. ifedbessstggengloohP- 2
(MAB364, Chem con), neurofilanment (814342, Boehri nger

MoDoeB]") Lamtkvizesy. it dridihi 85 Riotdh AR PEUHHS bF glial cells  (Review).
Trends Neurosci. 24, 492-494 (2001).

[00074] Morrison, S.J. et al. Transient Notch activation initiates an irreversible
switch from neurogenesis to gliogenesis by neural crest stem cells. Cell 101, 499-
510 (2000).

[00075] Gaiano, N., Nye, J.S. & Fishell, G. Radial glial identity is promoted by
Notch1 signaling in the murine forebrain. Neuron 26, 395-404 (2000).

[00076] Nye, J.S., Kopan, R. & Axel, R. An activated Notch regulates
neurogenesis and myogenesis but not gliogenesis in mammalian cells.
Development 120, 2421-2430 (1994).
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cells: units of devel opnent, units of regeneration,
af@0anTi] t sYanmarecto| Nt efoal. RRéoEgitexcehs alGdscifibnab@gulator

‘é?ivﬁ% oA g TN FERRor e Blely Serf Z7eb ob3] +R6#92001),
|§(ﬁé§ %’iTAb t& egei%erg“[}ﬁﬁgﬁ?a {rgrgst%%ﬁler gﬁﬁgﬁgeybresseoa in'the radial

t @aa@ptran:;ttatme:ageodf denelopinganalidef spiresh comlt ed l\twrnmdmm oM 2-9219
st | cells. Eur. J. Neurosci. 14, 1771-1776 (2001).
é{)%] Jiang, Y. et al. Pluripotency of nmesenchynal

der r ul t rro
41&555552 Sjptso b 6t deot EpwnaihseratedRRioSeasepa ey enzyme
KfW|-s8rifv® broaﬁmtﬁéms b refdringalty &gredsedan fHavadril ?Wﬁgstrocyte
trocte g t he |%%gemc brai n.. Neuroreport
? y. ePIMS6E719 Q@p'é‘rfhe @quse blfﬁ'Bckérd\‘elltﬁogm &1, 7691-
thomm 1. G Marrow stromal cells mgrate throughout
f or ebr ai n and cerebellum and they differentiate into

asge ter i t
A Oc{:m g% rr_ G%igj’rféwpg\ v/g% g/asisg;si @édla;sf@ﬁc&rsaas)ﬂ%eumnal

[ @mwaqorsréhgaaxt genegatio? . JpNawroser Rew G%I708- 7ai<$d|8ﬂ02)he
phenot¥pe of other cells by spontaneous cell fusion.

QA8d] 4 By, N4> et ah ng@@yeurpg@m bw\arg)gegltor/ceﬂs isolated from the
SB@[IIY"HQHange(J ocalfrgﬁé SOGASHRY, 8 -F71-57 8D I L.

Little evi ‘devel opnerital plat|C|ty of adult

2R G T PR B R 3R RS0 B s o
Dgrovwgh Bhciets, acting@on Adutal andhematbpvigtiercebs (Review). odwnn. N. Y. Acad.

erenti ate into neurons. J. Neurosci.
Resprégb ﬁgg@ @?% ‘(2000). [00071] Kohyamm, J. et aI

r n [ d| f.ferent
LG0R CRPSRRE B oF O S B ROt 2 Bl i Bouse
whippobargpalrpriotarp cultures: development and activity-dependent regulation. J.
Neurosci. 20, 1869-1882 (2000).

[00084] Morrison, S.J. Neuronal differentiation: proneural genes inhibit gliogenesis
(Review). Curr. Biol. 11, R349-351 (2001).

[00085] Sun, Y. etal. Neurogenin promotes neurogenesis and inhibits glial
differentiation by independent mechanisms. Cell 104, 365-376 (2001).

[00086] Ishibashi, M. et al. Persistent expression of helix-loop-helix factor HES-1
prevents mammalian neural differentiation in the central nervous system. EMBO J.
13, 1799-1805 (1994).

[00087] Furukawa, T. et al. rax, Hes1, and notch1 promote the formation of Muller
glia by postnatal retinal progenitor cells. Neuron 26, 383-394 (2000).
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[00095] Kurooka, H., Kuroda, K. & Honjo, T. Roles of the ankyrin repeats and C-
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3. The method of claim 1, wherein the regulating comprises incubation of a glial

regulating agent with the marrow adherent stem cells.

4. The method of claim 3, wherein the incubation comprises transfection of a

glial regulating agent into the marrow adherent stem cells.

5. The method of claim 3, wherein the glial regulating agent comprises inhibitors

or antagonists or agents that interfere with signaling pathways for gliogenic factors.

6. The method of claim 3, wherein the glial regulating agent comprises agonists

for neurogenesis.
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t hat the re does npr | se ransfection
tlf@mrammidmta:dher ent stem ceI I s WI t h notch
intracel lular domain. 2. The nethod of claim1,
wherein the marrow adherent stemcells are sel ected
fromthe group consisting of human nmarrow adher ent
st1®m cdhesnethed ohelainoty withreindhe nsreaw adhdrent stemsells are derived

stemcells, primte marrow adherent
C g Bt g, A

I'g marrow adher ent stemcells, cow marrow
20 adherent stemcells, and sheep narrow adherent stem
cells.

11. A method for producing cells exhibiting neuronal progenitor cell

characteristics comprising:

incubating marrow adherent stem cells with a glial regulating agent in an
25  amount sufficient to induce at least a portion of the marrow adherent stem cells to

transdifferentiate into cells exhibiting neuronal progenitor cell characteristics;

with the proviso that the interacting does not comprise transfection of the

marrow adherent stem cells with notch intracellular domain.
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3. The method of claim1, wherein the regulating
conprises incubation of a glial regulating agent with
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3, wherein the incubation conprises transfection of a
gliaal riéguhethod@f agient! 1) wiheretnhibe meairr @wadlddrenestemstelimare selected
5. The nethod qof aim 3, erei.n, the i gl
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4- (4" - hydr oxyphenyl ) am no- 6, 7- di net hoxyqui nazol i ne;

antaagornetrietdbd BPOIINTRY PRSI the RHc@baliGh dorRpridd@NAansfection of the
nor phogeni ¢ protei n; whol e or portions of gene

prgyahr@eglaﬁme,ﬁe@@tde@ thg praeey ?@‘W@tw cetdr di n,

Follistatin, sonic hedgehog (SHH), or agonists of

these genes; Hes inhibitors; Hes 1 or Hes 5
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Oflnfﬁ@ﬁ‘o?s o‘r Ema@bﬁlgfssor%fgeh@’lﬁglgﬁfé'r@?é |tlr1‘ Qigh?ﬁr%}?atﬂwags for gliogenic
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ei@@téﬁﬁy ng Wit1 , Neurogenini |, I\/ashl , Mathi, Mathb,

or NeuroD, or their agonists. 8. The nmethod of claim

1, further conprising: isolating the cells exhibiting

neuronal progenitor cell characteristics; and

ad® ni Shemetfod atelainb1 b wWheareisrne gial re‘g;damd!Mt obmprises agonists

cl gin the marrow adherent stemcells are

déc?'jl ﬁvBeLﬂj- Si‘élrMél%rcord bl ood. 10. The nethod of claiml1,

wherein the marrow adherent stemcells are derived

frombone marrow. 11. A nethod for producing cells

exfi bi t I

ey S B0 enbl PRI il FoRa TRl sy B Rfiess -

a JOK/QATAT éunibbiter;i anginbigeort oﬂS’]TﬁéFrTI mﬁ'ﬂh‘t‘&sﬂu@f-hyd rerypHemyl)amino-6,7-

N S T A R

newsrphedenis prgéin;tvatiole ef bombas efgeand rbig&s from genes expressing
Noggin, Chordin, Follistatin, sonic hedgehog (SHH), or agonists of these genes; Hes
inhibitors; Hes 1 or Hes 5 inhibitors; inhibitors of Id-1; inhibitors of mammalian
homologs of Drosophila glide/gcm; inhibitors of Sox9; inhibitors of Neurogenin3;
inhibitors of CNTF; whole or portions of gene products from genes expressing Wnt1,
Neurogenin1, Mash1, Math1, Math6, or NeuroD, or their agonists.

17.  The method of claim 11, further comprising:
isolating the cells exhibiting neuronal progenitor cell characteristics; and

administering them to a patient.
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with the proviso that the interacting does not
conprise transfection of the marrow adherent stem
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of claim1l, wherein the marrow adherent stemcells

aris. selTdetraethbd ofrchaine 14,rwihgreindhs insdrravgadiierboinstemmetls ave derived

zrar&her ent s't emcells, rat marrow adherent stemcells,
l?89\5"adher ent stemcells, primte marrow

adherent stemcells, pig marrow adherent stemcells,

cow marrow adherent stem ceI s, and sheep marrow

o o et Phd 8 dBim T dtEindBe M e p el st et ave derived

glframh borgmaatowng agent into the marrow adherent stem

cells. 14. The nethod of claim1l, wherein the gli al

regul ati ng agent conprises inhibitors or antagonists

or agents that interfere with signaling pathways for
gldongeDetis feﬁhbmhg nelifpnallpegaritdred!l ehaciirigtidslmanb ecedrfing to the
the tgl I a ggl{l ating agent conprises agonists for

ndlHEeRESIT 116, The nmethod of claim 11, wherein the

glial regulating agent conprises a JAK/ STAT i nhi bitor;

an inhibitor of STAT1 or STATS;

4 4' rox hen 0-6,7- di hox uj. nazol i ne;
agonieds SXUPRGE el fsrbpiogaiics ol Ghamkiessiss ee ccording to the
rrmﬁahgg@nugmﬁ)nq)_t ei n; whole or portions of gene
products from genes expressing Noggin, Chordin,
Fol listatin, sonic hedgehog (SHH), or agonists of
t hese genes; Hes inhibitors; Hes 1 or Hes 5
| 19, bi pohsthodtBhiprispgs of | d- 1; inhibitors of
manmal i an honol ogs of Drosophila glide/gem inhibitors
of Sox9; inhibitors of Neurogenin3; inhibitors of
CNTF; whol e or portions of gene products from genes
exhRsisieitig MY dells NAIBitRGSTEURdNal ! of Iton céﬁ%’éfaoterl\ﬁbi‘ Bf claim 20
or NeuroD, “or their agonists. he nmethod of claim
110 am@tieMer conprising: isolating the cells exhibiting
neuronal progenitor cell characteristics; and .
adm nistering themto a patient.18. The nethod of
claim1l, wherein the marrow adherent stemcells are
d&3t ved MeHRA COFPIiBNGod. 19. The nethod of clai m 11,
wherein the marrow adherent stemcells are derived
from bone narrow.

administering the cells exhibiting neuronal progenitor cell characteristics of claim 21

to a patient.
24. A method comprising:

providing the cells exhibiting neuronal progenitor cell characteristics of claim
1; and

combining the cells exhibiting neuronal progenitor cell characteristics with at
least one neurotrophic factor, wherein the at least one neurotrophic factor is present
25



20. Cells exhibiting neuronal progenitor cell
characteristics nade according to the nethod of claim
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characteristics nade according to the nethod of claim
11in a@ 2mainirefféaiive ¢o ppomiate e diffdrantiatidreof thg celifeexr&bltmg neuronal

exhi bi tin ur on eni t o haracteri st af
cIPpRrF oA PusiES 98 Bol gt Renio £ B P i SherBSieftos of
adheurorst eri ng the cells exhi biting neuronal progenitor
cell characteristics of claim2 1 to a patient. 24. A

~method conprising: providing the cells exhibiting

neuronal progenitor cell characteristics of claim1;
ared. colrhe metigod biecigial 24, festhdr@ohipiigingeur onal progeni t or
cell characteristics with at | east one neurotrophic
factor, wherein the at | east one neurotrophic factor
is presentin an anmount effective to pronote the

di f f er @otdtiagitieancelfs thateex@i¥il cheottrhérietdhaeadi@istion af neurons.
progenitor cell characteristics into cells that

exhi bit one or nore characteristics of neurons. 25.
The nmethod of claim 24, further conprising: isolating

t I26. celThe mdtiadd efdrait 24d Qﬂ%r@lh tmagzaﬂ%mmmdhpm@fa@for
ngé@ﬂgﬁ%gﬁﬁgg@%hg%mﬁga ralganwﬂegggreorp%llcnfagtor o?tforskohn

basi c-fi broblast growh factor, ciliary neurotrophic
factor or forskolin. 27. CeIIs that exhibit one or

ristics of neurons produced according t
Eﬁ[’ﬂﬁ'@f ok e ar maes chRraeleReiFs Qb REHiss myoduced ‘according
a@ﬁl’tﬁélrﬁémburdﬂchhﬁzﬂ_d s that exhibit one or nore
characteristics of neurons of claim?24 to a patient.

29. A nethod conprising: providing the cells
exhi biting neuronal progenitor cell characteristics of

ck28i M A method comprising:

administering the cells that exhibit one or more characteristics of neurons of claim 24
to a patient.

29. A method comprising:

providing the cells exhibiting neuronal progenitor cell characteristics of claim
11; and

combining the cells exhibiting neuronal progenitor cell characteristics with at
least one neurotrophic factor, wherein the at least one neurotrophic factor is present
in an amount effective to promote the differentiation of the cells exhibiting neuronal
progenitor cell characteristics into cells that exhibit one or more characteristics of
neurons.
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11; and conbi ning the cells exhibiting neuronal
progenitor cell characteristics with at | east one

woewsoowssphi ¢ factor, wherein the at | east onePCT/US2005/011670
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neurotrophic factor is present in an amount effective
t @0pr oMbt endthed of ldiaT 2tiuditéraontdrisinge cel | s exhi bi ting
neuronal progenitor cell characteristics into cells
that exhibit one or nore characteristics of

neurons. 30. The nethod of claim 29, further

conpr i $Solglingitisetellsi thgt dxmibitold & ritv@t chexdutdristico bEneurons.
nore characteristics of neurons. 3 1. The nethod of
claim 29, wherein the at | east one neurotrophic factor
conpri ses basic-fibroblast growth factor, ciliary

nexdr ot Thpmeathddiot caim 29, Wiersikdhe at le3&. oréaldusotiditic factor

exhi bit o e .or e char ristics of ne

B bEEeS BEUBTBHERIFot 6V AR BUE S meCreiiRsg Acigs, or forskolin.
met hod conprising: adm nistering the ceI I s that

exhi bit one or nore characteristics of neurons of

Cl3§| m %ells %a‘?eg Ent one or more characteristics of neurons produced according

to the method of claim 29.
33. A method comprising:

administering the cells that exhibit one or more characteristics of neurons of claim 29

to a patient.
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