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| SOLATED CELLS AND POPULATI ONS COWVPRI SI NG SAVE FORTHE
TREATMENT OF CNS DI SEASES FI ELD AND BACKGROUND OF THE

wo bMENT46@N The present invention relates to cePtHII20a5/000699
popul ati ons thereof which can be used for treating CNS

j seases. rkji nson e re
TS G AR Sa0s iR CobSRGS i donmme
produci ng neurommmmrwéﬁsrmsm@wa of the

m dbrain, which in turn [eads to progressive |oss of
not or functlons mani f ested t hrough synptons such as

Pt 5D A CK R R R T A G | o e

+1tg the depl etion of
dopa;rmeriﬁeseaeﬁe&ad.dn\/réméwg&usfbeldqsﬁpuwt@hg Alr T Which REn be
tpf))am ne precursor L-DOP
usqd fog traatifigHyRIP dhisgpiseny| al anl ne). L-DOPA, (the
bI 0 S
op SIS e Rlar R REbIRH B R R BT oo Ghgive toss
of ﬂelbmae peddudidgaiduivms nh‘lﬂwﬁmbftant%mgfaeofdhé @fdrain, which in turn
progresses, |ess dopam pergi c neyrons are avai able to
leagy 49 rpé%%reen'&olemﬁeomro@am@tr@s ghaufested thegygh ismptoms such as
treﬁfo@ 1!11‘(393 the treatnment decreases whil st
A- | yski nesi a appears. O her treatnents
VVI t ICmimpameaEnmlg ostrasags;es ﬁnnBBmfmsoom de:nmsng rnthe kiepletion of
or COM i nh tor dem)nstr arti.al
doigpiib EspEr e ° SASTADPe pbite SROGHES Breshgt LpQPA
(LILAEASroxBhényldlahad)! ant@mmha&h@eemoalwﬁﬁstlﬁ%es ®BB)
alternative treat ment option for repairing and
penedysking iprepuntios oif digpatoinam sneqeg$fully1 em,qrcﬂsgs theggynthgsily and|release

of SiPURGE"Thiy<vaF BF e ctoalt brodBeP Ok Gt heurons ar

avéilablc tdl s phthesizentidgliniing Hentl A gRduisos aHE - thd Refebi®neds of the
stemcells as a cellular source in cell replacenent

treplesng dgereases Pkt hsBRPS-rlyessdyshinssBewnesac dnthey treatments
w1§1|u\3/ nlﬁg nagﬁ%lg{p %%dgﬁltn?tge;’g glt?tg ?gbﬂgﬁgy of %@M’Is ‘inﬁlﬂtors also
deﬁipa:yrm mmaitlmpe&tement bd they @ahbdt pryypms psygessibh of th:e dutwse

t f t
G R s S i bR dpepeted s Qirendt esaiment optign for

re;fa‘ir@['g ghd @épl£d1§§ li'ﬁ§sm% mbﬁarﬁ%@?é |nbﬁﬁ6n9f F&ehdchr &ime Yh%lacement
differentiation has great therapeutic potential in

thetr@mi togwiils daplanted ecliPamiast rmiorive and setegietet heths fumetiomlly and

trate .IS based on the idea that
Stf“"g‘g’ig @ﬁ‘t ‘?d‘%‘% RIEA (DA) neurotransm ssion is

ef f aok e@!;ekbf §te| cellis st £ ckiMdhr bir€QiRicell Q¥slhcdnhdi® théth®y for
the remmining tissue and produce a |ong-lasting

Parkipronis singpsatias baen revpndlyesugeestadanos tera cplbsavefthe atehty tagxist in
vivdt fThf %Mh? efe%l % asfte&% %ﬁd t@ SE -rerle@v t tl?;—; {7 [ hot{rﬁts{ilﬁ%fd to cell
prior t ant a 'S are "differen

typesspédifio td medmptwmfrkaign CaiﬂLHo(mSy arkhibde ®l diffefentiate in response
to i(t&%lwdar,di zatiqgn and quality-contraol of the rel evant

snvigepnenial sygs Bther Hagies-s Bys capabilpy 0t seif wacwal and
dlff'& Lifdioh Bl | éﬁﬂ‘ﬂe @émccp%lté iaf fﬁabtunﬁé Qistheught to

erentlae in- Vivo o am nergi c neurons
f oI o Rarkgnsonisl distast therstémiell té"pémememastmnegyns :bakmltmnﬂleadea

nigra. .l n th urons for cel)
e oot o GEPTHiss LA Ep RS SSTRTY utTegion B G arafs that |
mtggeﬂldfeg&feé rf‘foﬁ g&? gﬂ@ AThABIG! (Fsste HAP PRodube W Bhe34s8HY functional

tissue. There are two methods of treating stem cells for grafting in PD. In the first

method, prior to transplantation, cells are differentiated in-vitro to dopaminergie
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stemcells and bone marrow stem cells. Bone marrow
contains two naj or popul ations of stemcells:

wheovatiaot et i ¢ stem cel | s (HSCs) and nesenchynptT/HL2006/000699
cells (MSCs) occasionally referred to as bone marrow
stromal cells. Rat BMSC follow ng differentiation were

neuwspaswi hiscllexp ferssanardization myél auity wentreldthe releyianigeells. The

seoB e HhI £ REFHARE LARShARGL bt JHRHEL RS MOOHRU e Bt e

thotifigtrta pigfifiérentif@ fre ivoado dufpanmnesgic BbinGns Iﬁ)ll%lil/mgsmplantatwn into
denonstrated by injecting nouse BMSC intrastriatally
thesHigtupef GYbsntid|igsyy - 1, 2, 3, 6-tetrahydropyri di ne

(MPPhe HQLQ'SBS & dceﬁ) th&%gy i PDSRLRNGE Fhale ot stemhcells
survive a expresse reover inprovenent on the
fromofoar didfetens towrtes3 fetalalopamalel givmnegobs, awsipl sietmatellsremiagonic

[ nd Li I Neurosci Lett. 316(2):67-
Ste‘?(?“%‘%fﬁ‘]""le %fo"ﬁaf?gh‘ieﬁﬂppl 20050265983 to the

pr epgrd rﬁdi‘x‘(ﬁ@‘é@ﬁt&m% Q%hmﬁjéﬂ%pglﬁﬁ&m Bffst%}rf%&%s 'héhlﬁﬁ)pmetlc
MSCs whi ch ﬂ(s)lr essed neuronal markers and

stemr eahls ((HS@S) ond feesenphymph sfemcerbls AM%PY) nscasieitatlsirafepad to as
neur.o i nducti on of neuronal
bor%f’lp?ré‘gﬁ& 9 As an alternative to a cell
r epRax: BMSC smrlcamagydlﬁhi’amaubm ewgeatlicch cel bﬁpx’e@v ykdbine-
urvive_and possess norphol ogi cal el ect rop si ol oglacal

hYCHﬂwlmr@H)omlma apriviiraesiegmpee %ﬂd}f&¥ | abulip gWMoodbuy olgy et al.,

J N&Yos@ieR@é %’9@%8 rl‘?s%t;é] Aﬂﬁqh Qﬁé P@t‘eﬂt@alto'?_‘?ndlﬁé Bsc
nat ony ectivity physi o ogy appropriate

in %’thsz [ dblmmratcdi shya ingedtimgc tnioose iBMS@fmtrhﬂnstanjf ao uhcmetyl 4-

PGB 3t & QHELEOPUAFINS FRIE) SRt ARIdH] S o Pangpnsplanted

celBhﬁﬁ‘ﬂklé’cp hfd @ﬁiﬁ%ks@ﬁnﬁ@t I\/R)fred%%f" BPpRemBt! Sn Y fobdrad 't&rﬂ &t 35
level s are involved in triggering programed

da)@eﬂollowmttranmlam@tmr@ was ddcatesuld icnier dloNeross Lh@ 316(2):67-
70%bl|fggene3| s of Parkinson's and ot her
? degenerative di seases. One of the npbst potent NTF
f or UiipaieperAppl. MO0SOR635983 toakiee praentalin@edldrs teach human
| i nederived neurotrophlc factor (GDNF). It is known to
dopamype sentheuziag NPGa Wideh erressd disupsa n@rlﬁﬁém @B drangeription
More s
fack RS ShAf oo TORPE B A G S of, peuronal
difféidtiabieh.ongs to a famly of proteins, related to the
IS;AgtaSu %rnlég;,n%@/ao? lur%%ﬂr enﬁgnt l é/ an‘%%ihll\l%?? ﬁaﬁ)f gfré)ﬁjerd cells have to
sure%sﬁlﬁ HoBses tbrgHaISETE L ei‘é%%bl%%ld l@glcé[ hed Q‘ulfl@lﬁﬁlglr o nergic
known to serve as regulators of cell proliferation and
proghieftiesr eelt itherapy . man banéatnyél & whtonieg r<a1 rqgstabléghingthe normal
ells (ST14/ reveg f\ F over roduc Jon nﬁXt d
anaf@my - (SRR R &‘B F‘8 %8N BI?Pra%‘h X ‘\"/eo“’f‘ 5 an
fun%ﬁgﬁﬁﬁF) SThO Yiriafifh. neur| te outgrowth, spine formation,
vesicle transport and synaptic | ast | city [Pahnke J,
et MNeuromephicalariore@NTER) Ao secagad pmteing dlt regulatgahe apyival,
r f
mn%ﬂglgaﬁ?éeﬁgtg#%tgtahﬁﬁhg&{m R d%«?&% g%ﬁl%{é%?g%ﬁs 3 %%Qf?s in

NTURveBsarg it dlidd ﬁnmggenﬁglpﬂ@emn&drxﬁlodeaﬂelrd natfuﬁsaa@d thus
and catal ase activitjes . [Chao CC,_ Lee

confpiyts sp Eierathngepgpis @g)(aglsmw:? apd ofhgy gj:urodegeneratlve diseases.

One of the most potent NTF for dopaminergic neurons is called glial cell line-

derived neurotrophic factor (GDNF). It is known to promote the survival of the

dopaminergic neurons in the substantia nigra, promote neurite outgrowth, increase
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Various cells type produce GDNF including glia cells
(ol i godendrocytes and astrocyte), neurobl astona and
w@bioohb#s81 oma cell lines. I3 has recently beenPGhonmo06/000699

that rat BMSCs cultured in DVEM suppl enented with 20%

fetal bovine serum at assg&e 6 express GDNF an? NGE
cell by siza aRy abso 1alse lewilpehd . BUDPHY belpags toopkamily of proteins,

3 : -4, 2004].., GDNF hesi .
kAT o g RS SO TR S
GDI?F,U tf\%hftﬁlri‘ﬁ NN, Sf’erééghin? XRAAPARe mint/NeliblAgEl OtieSe factors are

actor-a or interleukin-1 induces release of GDNF from
knogh torresasonaulsiery of celipreliforatian gnd diffrentigtiees an
I ngrease, in F rel eas u t

o1 Pby G0t RREnf, SEHY (STJ4RF fPPUGE" AP GDE

ovelpRouRliGR RS bd assotaeApiviih up-whilatiorlof @entshimvolved in axonal

neurotransmtters to regul ate grcgqvvt h fact ocli roduct i on
sproyHa@megdiediutgra i, sping foEpdion Afsicr; GRISRPYt 8H 8?‘13@%1? asticity
i [.§C | bsgdHy.has h t tHa¥ &
(patfe 35k o £ Eellifes SR RBEORRUBIEN KM o SocB B e
neudpratedtive dctiviBDNF @DINGY ist viat it psiivagiot dfathepantipsidant enzyme
beneficial. Far instance, graft.i.ng.of 400, Q00 fetal.. ..
syStEBp e Grtatnens BT s Hsfuughe apd et Rivites
L gl fLeant NvulopRiaiesiobh e s(otatsionabopehavi or of
[Ch?%gi@éfﬁgﬁﬁgta%\nséuf[oggh% V,Oggt zglls’)t N Neurjgsur g. 1999 Apr;
90 (Viric®9 4ekby typvarodiss GRNFdaelutingeeligeishs (eltgpderdrgeydes and
adm.ni strati on of E into L. [
astrg by heinsSmo B EP e ihg b B8l 3 B gbent oRh shown that
rat BRISCR 26 Mukea in ORNEMARDbMaeyted Svitn2 0% fetaldarvinet seamapy passage
Bone marrow nmesenchymal cells genetlcaII¥ gqglneqégd
6 expresxk SHAYE agd\NGE [Gasi dnt ddal-nBychprpBioshypieg HPpgun.
[RAE o0 protect nigral neurons as well as '
316@?&3?@\%?@%% [Park, K., Neurosci. Res. 40: 315-323,
2003 DNBesyathebis st tle esgulecbs pawih tHrders MB@sohe, Cptpkings and
exposure to different factors in_vitro, chan

neusHEsREnisEs- i1 SRSt WS FROIASEh SCtrY ) 3 ﬂ%ﬁ]éi:“E’: iri’ii,duces
rele%%«?ﬁ?&&& E’%rg n@&)ggis%nap EAs. '}l%}%kdﬁﬁEs‘)g ck&é/f? ciﬁﬁéé 2 inckhéd in

nos, et al. ur ol .
GDMFA{cPas2 8 -théh tIROAGrodMéscknarapd dhiopladtoneueadls BiesReEhese cells

con%l;ésg)r@g?cgl)agg@ét%g 2606\2(\8)8% b\%f%%la aﬂowL%te r?el%q}ﬁw%e?%% regulate
grogitli)%gto h%c(ﬁtcf%ﬂ urkded por%ﬂi%)skﬁ‘%ﬁfes@; 2001; Kohyama, J.,

ferentiation. 68(4- 5):235-44, 2001; Levy,
Y. SAddiinigtatineof 65ONF dizeqtly) intoothe din hodzen shey tache effective

. hone of.these,studies have..shown hu

in GRPs Sriniplangiatt PR PLoQEony SdiEL BIT o FIANE Belk o

transPRIhEhdsprbtinshedeididie| Bor 2¢0@8] Zefling@€d00,000 fasldioptminergic
woul d be highly advantageous to have transgl angt?egl e

neusenls| priefafalbiaBsidntation pesilisrwly Aaproyed dhpiretatianal drebavior of

tesiiHED PR Rhaie bl s b PO AR e B Ve
pr evanbus myibods vetbeed esddso pidadmiaiftration sOGRMNEintwitimg hrain

_cell comprising at |east one astrocytic_phenotype.a
inchdinge@snotisrRumiss 6asHipand drisrasphgres. pé‘éﬂ@?&/ﬁ&ro%ﬂ%eﬁoéi NE

t delé%?yr g%ii? Inglt}% %ﬁlgf %agp%? I8 o RNERALYP SndsSndR9imalRells genetically

engineered to express GDNF, transplanted into MPTP-lesioned mice, were able to

protect nigral neurons as well as striatal fibers [Park, K., Neurosci. Res. 40: 315-323,
2001].



10

15

20

25

30

Accordi ng to another aspect of the present invention
there is provided an isol ated human cell conprising at
wo e@sti3wne nesenchymal stem<el |l phenot ype andrat/Il2e&e(t00699
one astrocytic structural phenotype, wherein the
mesenchymal stem cell phenotype js.not an astrogytic
str @@walaﬁtucbn%h@wb@m&é%é\ﬂ%%ﬁglbaVl%?XR.?ﬁbeﬁ% rdlfg%ﬁ?écf?"mfs
L | b ' laflg digNmbrket
in gk el oGS o B o hehBfl o BoRE R o SO ABh T Cfer,
G.Celek apheroo NavleA eardUSH. D6E9): 1¢Hd -@stOPdL Faricbed-Ramps,ehal. Exp

Nl n a6 24 DR o a0 NeaHBET o | ey e RLBesRFiRSo0:
Wb 'ﬂ.aéékgﬂt h8eufSRERLs. 8D(6) 1008 ArESEY; BIAKENBI, ONobdiREE D.

I'S provi an’isolated human cel i conprising at |east
Blootk Oetis dialhisa R76)682-6e 200 liHeelutayse Jasd ab pifistestiaiom68(4-

385, ARG EeY. 3 Rollsf nePh 2P B EAE 2008 o B e on o
t he mawvet PR bE tHeacitadics Rava sHB&R halYABISGY eipableldf secretin

_According to an additional aspect of the present
signifjeant legels Ohrewolrapipe fgidded an i sol ated cel |

pOplSJlth%Hs ?}go&%‘ﬁ%ivﬁi‘g@gn DB &'Aﬁgd WRgr %’h@i it(i)v%)ulgtn be highly

| ea cerl's conpri se at eas

adesdtsgops ito Rhenaipsiaftably adls| epableM/spithedi@ng urearptrophic

cell's conprise at |east one nmesench | stem cell
fagipessyely ped DNfefoﬁﬁ?éFFé‘HWﬁI(’?g?‘g %%P%/fgﬁw‘e%a‘?@]ﬁfé- i s not

an astrocytic phenotype; and(iii) at |east one of the

human cells conprises both the at | east one astrocytic
SUkidOAR Yp@F diktE INVEENITIONast one nmesenchymal stem cel |

ggfg‘g‘%%gtﬁgféﬁm rq?plgl\fﬂs%}? gngleél?i[)e éﬁ%g 3? i}?go%?(ge%;ag eﬁéire]ﬁ[ed human cell
coﬁﬂﬁislﬂgodg ashoRe adtrdeitié PlRenBtyps @Rl at aSNdrieqiesehétlydnal Stem cell
e

provi an isol ated cell popul ation conprising human -
pheaptype,whwherein  the) mresenshymalN s £9lk BOPRAYRSe| IS not  an

xpress at. | east one neurotrophic factor, wherein the
asﬁrg%p&p‘;qeg%ty % at least 2 times greater than a basal

exprAcsirdifg @b drioehen easpat rofpthe présent drvehtiorn thees énphymiddd an
. stem.cell; ](ii) at,leaietégM%oft e hynman CelL]l%}i d
iselated dyugen gell |comprisigget %Wﬁsépcbi“é‘ﬂws@éﬁ FelhRRsngtRp gnd at

d. (i1, s I XEH es 11

tefficold 'aptbodlic, SERnAMTHRAGHE BHER: B, | (ReiALRR Com oo
plenetype ssed ly asthocytie sireetiifal piventpype; where M and N are

each i ndependently sel ected.hetween, 1 and 99. . .

Ao COPBISHITE SE 10U "0 P BiralcCh BRENG™ Bt 5 PR a0
isbIMAHUNRR deNothprBing# YdadesheAfiedcnOhyi A Gten€béll phenotype and at

popul ati on conprising human cells wherein: (i) at

lehstaene Mswpaytict fimctionad npheablype.c siorein chet messaghyn estem  cell
astrocytic structural pheno . (i11) at least M % of

plf%{yﬁﬁx%%o(%@glaftgocé%lﬁ%ﬁc&gnqtpggcg[g?é‘one mesenchymal stem
cel | ApbaaRE Yo etill tahethespeeufad pehamisntiop ieneiymevidsd an

_hot an astrocytic structural phenotype; and (iii) at
isplatest huspan egll co@prisingret deast Qn%@ﬁiﬁﬂPgﬁén@o%t?mt%H plienotype and

e)&p?&%}ngoﬂ §east one neurotrophic factor, wherein the expression is at least 2 times

greater than a basal expression of the neurotrophic factor in a mesenchymal stem cell.
According to an additional aspect of the present invention there is provided an
isolated cell population comprising human cells wherein:
@) at least N % of the human cells comprise at least one astrocytic

phenotype;
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astrocytic structural phenotype and the at | east one

nmesenchymal stem cell phenotype; where Mand N are
weawh/134s0ependent | y sel ect ed between 1 and 99. PCT/IL2006/000699

According to a further aspect of the present invention

there is provided an isolated cell population

conpii) si atldasiidnYcef He hinarcells qomprige at teast ong wesshchymal

t he human cells conpri.se at | eas ne r.QCyt i :
stej, e RS B P RBReRr stk Bl PP BP5 TS i aaperti
ph&RItype; RISt Rhast RRSIf RO Buiies €l aommirisss bothahe bt least one

phenot ype, the nesenchymal stem cel] phenotgpe s not

astegeytis tihengtype aid the et lsagionp mesenchpmal derm cell phenetyneeast
ne, Of .t ' thfoqt |east one

WY B SR B M SRt AR et one

mes encbdinyg tosicenn sdlifiorahespettyyfehe plesane invieatich tHexrie provided

each i ndependently sel ,ecgad bet eﬂ 1 and 99.
an%%?q{bpqu ajiep CAMPHFNASHTAR Bt VBT The present

: nv?igt L ony YORER b6 opTiRY I HfigthnacdBERPsOht $BE0AE | fddrotrophic

astrocyte-li1ke cells, conprising ihcubating )
factes ehetejmrthle esprensicr (d at 1¢ast 2 tivies Lematen thoatd bagalaxgragston of the

conprj.sin | at el et .derived ow h factor (PDGF) and
ne}‘l‘iﬁ’%ﬂhlﬁ&fg%rglﬂlai esgogfjymal Figay generati ng

ast (REYt it IéKEMC S bS the"RGAAS caG Eempridelat 1@ast né esenchymal

aspect of the present invention there is provided a
stempedibphenptygermdat i ng astrocyte-1ike cells, conprising

I ncybat i C I j ' :

comlsi g 1GFE RSB huRTRLACbigRedelt BeBEHiabne, peurotophic
fadtﬁlaﬁid thelet 1dast bas ﬁ{etsémh%rm@ll mgeéll blgémgype;él ect ed hf ][ om

t he. group consisting of plate eriye ow act or
wh r}dlﬁarﬁawhéme@a%ﬂmﬂy igﬁ?te‘f ﬁfﬁ@@%} Y@e%,%m, | BMX

and ing 6" i@ rFCHkCprebdhi® iGGddDN there i

AccoArE F{Eidn% Egssﬁlﬁ?/ Iagaéﬁﬁrﬁg?wg%&)edgfﬁofpt he plr esen{1 ere 8

providehan isnlatddaxcl populptio ¢ateptisingisithacedls wheesni ng a CNS

di . o i ster ‘
i audlt FRURCOR. pharedniany rAPRsBER] st Rplcegeyic
St%ﬁlsﬁkmtphg{mﬁﬁt;r ocyte-like cells, thereby treating the

di'sease or disorder. According to still a further
aspedd ofattlpast M dsefitthe dyeani ashs corapese a lpgsh g agsepchymal

use of, astracvte-]ik r e eat: f .
s o Bl o THPACITEL T dtt *Foebichimnl o bAE 4P ARG pR @ FOE an
asB6Paktstattutdl pheidg®Itnd nvention there is provided a

phar maceutical conpagsition conpyising as an active
agerfilanyatoleasthang @f| he ohurpgn |celly, fomprise oty rthe A fepst one

asgré@etﬁs a%tfucajrals ;phérrlc.)@pAeC Gnd’ 1 & ?e;égtr ?pﬁx@ RASERASHE] Gk Y cell

pt e carrie cording to er features In
plenetype;r ed enbodi ments of the invention described

el ow, e cells are non-geneticall ni,pyl at ed.
Wﬁ‘i‘%&%?‘% e :IP,eppﬁ‘ﬁl‘ir'zlé(%ef;@ﬁflg??@?%?Eaaf‘ﬂggdescri bed

pr ef RLERGing TH O RIFBRE Sspdch8f e pRASH iRNMLIBA thAE WS ipfovided an

phenotype s a structural phenotype. According to

isslated|cell popidetiornf emprisésg humdneelldederdised preferred
enbogd| nent, s tlﬁ o ’ . : .
1 at” least N % of the human cells comprise at least one astrocytic
functional phenotype;
(i)  at least M % of the human cells comprise at least one mesenchymal
stem cell phenotype, the mesenchymal stem cell phenotype is not an astrocytic

functional phenotype; and



10

15

- 20

25

30

at | east one astrocytic phenotype is a functional

phenot ype. According to still further features in the
walewens4serl preferred enbodi fents, the cells furPthEr2006/000699

conpri se an astrocytic functional phenotype. Accordi ng

to still further features in the described preferred

enmbidi) nent deast teme aefi thec rumnan foghe toopparisp hetb g at jleast one

.Lh h LI |
e R Al R T
by

ments, the cells further conprise an astrocytic

structural phenotype. According to still_ further
wheesaM andN pie qapl i g@ﬂﬁb%ﬂswwigtfeﬁ‘éﬁp Srents, the

cell d r ' |G : .
el S SIS AT IR Ml i
mdle&t of pattryingf stroede-¢itb edilsyenmprising enabuting wesenchymal stem
tructural phenotype is not.th nchymmal stem ce
coflh b (e tEa Tt R e MP R ar Ye ar el S DO
' ] | § tic
and fiifieh AERHEL £BT CheRBP ARt b R ARLEARY | ope, an
or gaebtding tazstilbm furtirer asppanel the praseftdnyention dheie mgprovided a
sfill further features in . the descri.bed preferre
mlhoshf B e HEOSF e F CPHRLE AT o STy pal stem
ce%Q( Rh e%lib@iﬂnptzoﬁbfi%iﬁgﬁﬁ 15€ 0AS I PEWAtiAinBPAJERS, - the at least one

ccording to sti urther features in the described .
differefitiatingdagenb beingeselested: fremather gioyp i eonpigiing of jplatglet derived

B TP G55 S . G A e
théf@ﬁ}k 5ne'ka;tin§rbsﬂr<5@ﬁé—ﬁﬁé cdIRr ker. According to still

urther features in the described preferred . .
enmboditaseding fo stiba fanthes esnect of tha presentainveriiondhggds prpvided a

e essjon. of a east one r i C. -at .
il oio s p N koot &, AR Rl ik o an
in@ifviduBE i gesdotheRph b GhdragdufitaliyneMediivs ennlyitral asitoemtecliite cells,

According to still further features in the described
theyeby treating thabdh digseseor dipgddefs | east one neur ot r ophi c

fact [ a LSit:d -ghiak
20l R S A TAEPUBLPEATR S AR b
ust af tistrocftdAiRe, celis Hrrtheleredtment ofalC¥$ dphkeor dasotdsr.

(BDNF), neurotrophi n-3 (NT-3), neurotrophin-4/5,. .
Nour atrordhog 1T RRurtist snpast ob i exsar Iy B atiPsiip gpided a
i foh &¥ntprisiNgTas: arf héthRY ¥oehe i of RN 661l Ii
P aglgltg%?u%%[\lrrw%gosﬁlﬁsul [ hrgir{hglltshaf act or-%e (1 C§ ) and S oree
pdyelstioas bf my #cdangi hg, 8.04.$% 61 T of §antemhfusagcgrisanlly geeepiable
descri bed preferred enbodi nents, the at | east one
C3&%r opt r ophi ¢ factor is GDNF. According to still

furt ResorfiBat tr Qfthien feftbred GiaChicRetdpembedii@tis of the invention
enbodi nents, the astrocyte marker, is selected fromthe

degeihns bedmi the pells ase ney-gimetieally mapipwlptedi bri | 1 ary aci dic

prot i.n. (GFAP) . ] yt

hooor g s il Rt Rl P A b o Maufufis, e
atiest leﬁd@glroeﬁhqmb 'eﬁéﬁbbsisdd’lgllcﬁmﬂqﬁgﬂl@ﬂpmf t he GDNS is

regul ated, by IL-1 beta and/or_cabergoline. According to

sti | Aceidingde stilb furthes deatyres Wethg gw'gsiareg%qdeﬁm ltlents, the

| : ' j ing i s about 48

atﬁg%?gf} ccgmjl@%%ﬂ? lgtl feﬁl?%(;r}%hglg&g g@%'ur es in the

descActmdingre kel fathee ftddisranthe described preferred embodiments, the

cells further comprise an astrocytic functional phenotype.
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concentration of the PDG- is about 5 ng/m . According

to still further features in the described preferred
weredvods4sent s, a concentrati oh of the human neuP€muUl2006/000699

1-bl is about 50 ng/m . According to still further

features in the described preferred enbodi nents, the

di f fArcentingtoi stidl foetterfeatiestil gre deserphred prefetred bumbadiimea(s, the

di but yryl. cyclic AVP. and. i sobutyl ne | xapt hi ne | BMX.
s Sargord RbefayPd i don Hratadivlel m iRl ebmebe

pr ef&dcbﬁﬂn%EMI fBRESteatut® el REchbadtpreferr6® BRbb&igRnts, the
culturing the cells in an additional mediumprior to
cellhBirthacedyaprisa gnbleecytiy sprediab plagsionet he cel ls to

di fferentiate in st.r t.el ] el '

ot 1copapploro Ry RSA R e Ao R e sAEF SrBbifheh, the
ceB§hethenBdithSrisetah @stastotit isetalratpliindtppeonpr i ses human

epi dermal, growt h factor (hEGS) and _ human bagi cC, ..

fi brasseEteg iy Ytk firthaiceauras i Hesfescriedgefiergd embedinauts, the

: r

oS lruc BN HASD L IL D RS PR R b4 Pehenosyge

ng/ Mccofingtodstiligfutthesfenturesfin thehdascritealt prefesred embhdiments, the

descri bed preferred enbodli nents, Boncent rati ﬁn of d
asfipEe STOCHEY RHeBYG ik CoISEGr & 1oRl) Shepes B REGIIE sige and an
orbSRILLESbEN the described preferred enbodi ments, the

addi tional nedi um further conprises L-glutamne,

i nsuA¢oardipg tyudl Brbeefeatuasriadled descdbddepreiemred sembodiments, the

ransferrin, Accordi.ng to stil urt her feat.ures, .n

sl p TR B AR RAE T SeprEinbit ot R oM et R BB e
cul tAdoRding S @llofirthdBfchfidésSin tRCE@Edbedgprefer®t iehlbodiments, the
further features in the described preferred

asHAPBi AEkeLs aswdagegsakethymal stem cel |'s are obt ai ned
OY: Alrditly 1IN R PRAIA! h e Msclifld profATRIhiblolinddiE the
mesenchynmaf stemcells in a proliferating nmedi um

astragyiel rearkér igan idterinall mgrkand/ or expandi ng t he

ot or OGS £ | Piget BRrEss gl (PREb] bR s R ments, the
asf6GRIHuREidiAl ﬁ%édokyp% s & ssficﬁ?&f%tgéasﬂt Rné RBuwdasHHKit #8dor at a

preferred enbodi ments, the step (b) is affected by )
levedrap denst Adinsgrgreater thderbasy preductiond dhelnegotrephie ifgator in a

further .features in the described preferred
m‘é%gm%ﬁ%gfcetuhe met hod further conprises

adm Richding BYstIPfilriher foatlirdd i@uhd dessiibed prefdred Gafbaldigend, the

endogenous synt hesi zing at | east one

atieast ore Beisafrenhay facks dppelegief fremsthp jgroup gonpisting abglipl slerived

: nééxpot ﬁicdﬁiﬁ&)g i(@ﬁﬂgﬂr Eér% rg?o%ﬁ @%gﬂg@(gﬁ); brdif Qe neurot}'ophic

I sease or dirsorder'is neur o ti1ve disease 0
fadios O BBNF)Acarstiophid-® NIT1-3), f uedrbeopliied!yr @&uirtarinhgNTN),
descri bed, preferred enbodi nents, th di sea .
Petrepbiyeprairs daeéq‘f%%t%{rqtm%m Hf_gctarr 4y n<AroRRg (R 1 ciliory
- . | 0 J¢ L. .
ndiPAu Ak SR! CTER pBUAR QRN o FOETand NclPgflin, .,
and Acooding lts stilk fultheo fadarres iddhodekicrifed predried enfhodithents, the

features in the descr. referred enbodi nents, the
atr‘%ﬁ?f%@e‘b"é‘ﬁ@?@?ﬁ\? aq}?gls?ﬁgl}lﬂ s selected fromthe group

conshgddrlidg @ stiifbletHes RAtes in the described preferred embodiments, the

astrocyte marker is selected from the group consisting of S100 beta, glial fibrillary
acidic protein (GFAP), glutamine sythetase, GLT-1 and GLAST;

According to still further features in the described preferred embodiments, the

secretion of the GDNF is regulated by IL-1 beta and/or cabergoline.
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mul tiple sclerosis, epilepsy, anyatrophic |atera
scl erosi s, stroke, autoi mmune encephal onyelitis,
walz@basice2 neur opat hy, gl aucdt onus neuropat hy, PCT/IL2006/000699
Al zhei nmer' s di sease and Hunti ngdon's di sease.

A di t furth f d
O cResaanecnsil Hihtaesrs indh degribed pletfbREbidRus «
duﬁﬁg,?[féfr‘iﬂrhg%ﬁlﬁ%tﬁ{g LLbdwughetrsf eatures in the descri bed

pre ments, the cells are non- autologous

cel Kscording tprstifiintthémizainrdson the desssibed prefersettipmbediments, a

t he short of th ent Iy known configurations
corgeniy ‘?t&ﬂ(l}c%ilfg%@%ﬁ%a% 5’% "ations thereof capable of

SeCP\%Eérﬂﬂlgrt@ Wkt fuRtREY feafud&tiartie dektridss peifbieedvembodiments, a

defined, all technical and scientific terns used
cotveneitipnheftke hurearsaaweegwliarhbisaboeicyhasinl under st ood by

one ,of qrdi,n i,n the.a [

v asbodiresBrbl d& e trtet AR et Mifti Lhtpdimens, the
dlf%réﬂtiaﬁﬁg Qhediidi fipthen totPrisd OB gll@aie] Meshityiel eyelicc AMPend

used the practice or testing of the present
lsqbntyémthﬂﬂanthmptlBM& met hods and materials are

descni S

appl MRG0 Yl ShbePHBLLESH 80eoiicneformed embodippents,

thd@egiod f&ﬁl&r Iclﬁl@flmrcﬂﬂtadn@yher@lle Ineanaddhtlomzﬂ enadium prior to the
entirety ase .of con the p

1nc§1bgr¢qg t,h@rg,py Bﬁ:dlqpﬂ%p& H}erpg lﬂ@f élﬁpltepgﬁg 1ntwa§trocg%]tﬂ§eo?ells1 n
add 'Acb@ﬂlng{/tg%tlﬁ%ﬁﬁér%aﬁurem hRARscrived ;ﬁé‘i@ﬁ’&h 8mbadithents, the

lustrative onl not intended to be limting.
ad&lﬂbﬁﬂ DERORI aﬁnmemumﬁ ERANINGE ol fagipe (BEGH) jagd human

baﬂé%@ﬁ@ﬁ@ Scrlﬁﬁgkggﬁgﬁgghgrngxggg;fngglyVWrLtgpecific

r ef eXRBEEn SHIPAlrer atiod B thieniedEritaid| prefetred eatbodisats, a

t hat the@%oartl cul ars shown are by way of exanple and
cofieantrplivpolsidiClofs abopiud ngdmilve di scussion of the

preferre t

bna A RBpE LORHL ARGT flock Tl BGRSBIna MERE oot dnents, o
cohédntrar&dof KbHGT ishvowdtnghakf ul and readi |y under st ood

description of the principles apd c¢concept ual pects
of tAfsording ot Stiblnturther fepfusesip dhg describy E% frbofeats, the

| adgﬁ%oﬁg]]ofﬂe b Blreleo {'@és ? (%‘Mtaxhﬂfé i MBRT bl%ﬁeété}oﬁ@ I Sutrescin,

an I'S neces ary a fundanent al
selenthed sdchtratisfegrimf t he invention, the description taken

ththedr ki.n aren thhose skill.ed.in
the Acordii paF Suler Srtygl B VoSl ReRy rignadhs. o
d&ﬁ%dﬂf%édﬂtuﬁh@%tdb%ﬁwﬂ Hoarlse drawi ngs: FIGs. IA-B are
I'ight mcroscopy inmages of 5 day-differentiated and

nondidcbatiemta sitlerthemfeaturasda therdrscribeds rretenrer gmbedimaanis the
iR SRS i B R b ' FaBhe " PR el s

cotdprising! €heS GRREHCAGmAl ednk Cellh ClhOECp@Yifdrﬂng Snemlﬁurﬁ capable of
day-differentiated (Figures 2B-D) an

meajptpinipg f adéait pma@dmgprtlgqj rr@esgmehyﬁmlmﬁe%@lls and (b) selecting

mgeix&ﬁrn?eﬁts{eﬁ}%?l&%% g@%ﬁegﬁgﬁgom Crg% ZLLgCyt e-like

i usédoadihg @ $thefuethpr &aﬁlrcﬁnndﬁe dsscribal/prefemedleartm diments, the

the differentiated _ human MSC | pmungst ai ni ng was
stept @ ésy aftegted by harvesting surface a enng cells.
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differentiated human hBMsc with anti- Sl OCb (Figure

3A), and anti-glutam ne synthetase (Figure 3B). Cell
wowbas4cokr e stai ned usi ng APl (bl ue). FlGs. BG¥/B.20068000699

phot om crographs are bar graphs ill ustrati ng t he

expression of the astroc k gl al 1

Xp [ yte marker ia ri a,m‘}/ents the

aci dicsoxsiing i 5Ll faythgr) feathies i the C%qseal@,eﬁtnraﬁega ROAGA

%ﬁ (P ﬁ&%&%’\?ﬁ%ﬁh@ 'aﬁ?x Pﬁ%% Oc([} Qm%kfsgc?rﬁ\iggrﬂ's alpble of
en%@@nﬁﬁﬂy slﬁltl:&?lzﬁit@:’dt I¢dst mﬁ] ne@lFotgamsmttbﬁ) AEI gure I4IB is a
ustratin e
oxt iakepBing okl fanhpoRaniedn B Sranabrdvaend Shharipsng, the
C@? &fs@%'e ot Hﬁ'é‘ defiR a!&?e'uﬁglegéﬂe?ﬁfv% doReRd &? d¥drderll and 12.

IS a ar graph lustrating the anounts of
neurAxconling to dftdlciugher featarssdn it describedi frefsried embrdinents, the

ar e ifferenti u
O RRa aRar S et BRR 6 el b Ruioed B0y Bifpaer o
dléﬂﬁt&estﬁgrhg? ANe¥oodHisvderddn aft¥tivé SEQdeR) abl@8diclvadidodiey and
and BDNF (SEQ ID NOs: 5 and 6) transcripts. FIGs. 6A-B
am“bﬂ@ﬁmdﬁogr aphs and bar graphs illustrating the
eXpr&?’c%fcﬁH%Po st%ﬁhgpfe%{ﬁ?esqgfdg@ﬁ%@%? égfe!ﬁléﬁ% lﬁ@ﬁ:ﬁents the
muinos orned on differentiated human
nefddgenatdtive &l‘ibdrd@NFsel&iéd frome|the gooure csﬁmtngdoﬂé’iarlgnsons

DAPI (bl F 6A Il ustrat
I TR T -
en@gkﬁalo%h abHBe %ur%Bat?{% %Eucﬁtc%&gheufbpaﬂ@; ABPHRINAGS disease

5 count per n = nunmber of
andDimtingddrss dmeaseval uat ed by exam nation of 15 fields

col 1AcsPhER LU OTEBREE eaft obe et SRt aPRgidass e

'ceﬁ%@fdﬁ%l@@idsc@l%' ei and results are expressed as nean

iSEMpercentaqes of positive cells., FIG 7 is a bar

gr aphcdording to sttll finthen Eeatemin; the deseri efﬁ*@éﬁ‘?quﬁn?f% the
el | i.ff ntiated human MSC. Production of

éﬁﬁﬁ%‘aut&ogousﬁglﬁﬁ cell extracts of the

di f fElie r}ires%hedn{?tﬁMSﬁ byccEdsigly: dddmisbdss thar eshoteomign of the

S.D.. of three_independent exper nts. fferenc
pw@f@ kﬁown@%@gl{ral}orxﬁéaéﬂgv mgfqeiéaﬁ&lé Rm% %(gs qhle of
Se%& 1.%% c@d} iated cells were |ncubat ed with

pg m) and IL-1 b (100pg/m ) 24 hours
f oI I Um]lemgothenv\m;eadlafmd,oﬂl thchfiealeandi satentific tymsaseth betegn have

FI Gs. 8A-D are bar a I trat| the t.ity of
e B oRemode Rafestioss) Bt 1B ol oripan KAl e &t o
whiéﬁ‘%ﬁ‘is MRfeRtiof | b&Hﬁ%”s Sﬁlthddgﬁﬁﬁétﬁécﬁsanﬂhﬁat&ﬁﬂ@ Gimifr o eélﬁvalent

hour i ncubation of cabergoline (130pg/m) and IL-]|
to( t®epglesdribedrherdia eapchetusesh in fthaprcticort tgstingrefithe \messent

collecte fol | 72h iffe t an
S S B R LSS 28 gobfpcons
pit&[t% hébﬂ!i%ﬂ@ %@ﬂts %ﬁ@%themiéﬁafenc@ itgiched ésreid afeemborporated

*) were significant when_ conpared with_control f’
bnr«rfﬁr@n@qm thels gniiwsty. Ineersa ofiaentlirt shepaten) speqificatigpnmcluding

n

oL SN, A e PELIE B S o
ilNistrat@reconly atdmilﬁe@ﬂeﬂhebeﬁmmags depi ct secretion

prior to differentiation. Figure 8D illustrates the

effect of a 48 hour differentiation on BDNF secretion
Bm%§ﬁlﬁﬁéﬁr(ﬁ&rtﬂ% fHRuSPEINGgnors. FIG 9 is a bar

| i expression of the glutamate
t r angpeinvenson is herein described, by way of example only, with reference to

the accompanying drawings. With specific reference now to the drawings in detail, it
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GLAST and G.T-1 following differentiation of M5Cs. The
expression of these glutamate transporters was
wevrabnatser by Real Time-PCRIPerformed on tot al PERMAL2006/000699
extracted from hBMsc grown in serumfree nmedi um and
astrocyte differentiated hBvsc. Prinmers for G AST were
is siEgsediabthe pariipuas shownpae it way oif epmple ard &orgpapesss of
iRy hedBran O EHERL AR URP A RLAR of hrk el ication only, and
ar@p&bémd:& 1erhe Rﬁﬁhepbbﬁlmt(hn@ whaessedieved ar be theampswmﬂeﬁsl and

(msan + SE omtri pI cat e neasures, perfor
regdly éfﬁﬁqrmheg)o e, prigeiples) ang, &Pg}%qul%wts of the
m\%g{lf)ﬁ’r nﬁdt Y ré%ﬁ‘?d ey aﬁ&%tﬁ id %a!d@v‘t%ds%\év tsﬂﬁcturai detalls of the

St” for | t1ple conparisons. p <
in@n@6) il eume eieglllgmaﬁ iis ancesehiry fler erfoadanigntah wlerséanding of the
t he ser u

ingGRbh b AeretPt RS RS B TR el eBob R in

th&AY hSWRhEsel ERAN R bE TR iRVdnBibn ity &j’édan’ﬁbﬂdidd\/ih Peactiss.ocyt e
differentiation of hBMSCs. The B,SFdeaspart at e upt ake

(ZolnﬂTGM‘é{ll}géasured in hBMSCs grown in

diff nt i | o -
oo R8T PSS O RN nd v
differentidteBh@mae MICse sT Hb&hfiéfeﬁﬁﬁked) lhumlan &S Co dapemtietet astrocyte-
cultures. Statistical anal hsﬁl S was p or red béf)
for

likgmeerphglogn ek a &g tymisalapyo-ti RSt IRBLPIcEoseR
mul tprak € LOMPAE]sE 4 Bledtr@nfidtodco tp§|1§1a%éslof § d@yjdiﬂf&entxated

graph il1lUstrating the | nprovenen ehavi our of .
(FRu@<O2BI)s brh edn-diffeaettiatais (FigmeedAnibumanshiS6sy t Bifferentiated

di ff nti at e wer.e.transplanted with
h"@}@d\ggééﬁ?@o? §&SNEBCXJ[?I??§§G {r}?épfffggg}i at gr al striatum6
veekppRst 3 A8S i gh&%ﬁﬁétﬁ@ra?ﬁ@ #Aiseting Mk egpledtion of astrocyte

aponor phi ne é_ é)s was recorded for a_nean
mﬁmhnlbem dte dif emnt@éqd @gmmlthS Impameppiainge avas a@@formed on

dlﬁxg‘}e; S%t mar K H%S%iml' sgﬁ(ﬂiZFigglrJ %té\ ’tr 'aé@a 1-g1utam1ne

syh{h!eu@é (faglhﬂegﬂ) heeli m&wﬁ@ﬁmmm ukiab &M (BRgRY Of 6-
OHDA |l estoned rats transplanted with astrocyte

d| f fllGsnd A atg PhBiBRiCToREIPhE 8t hee Rraphmilhisiatiaetherypreston of
o g0 TS I e g
Mlsmsr avenRivstaliing taplperfoangbon diffigenttsddshahie hBMScedithranti-
R eadchnesbip it aseTo Y s Mo 5 B 2%
grgﬁf *lglrgfg%%t{ggt%xé dév%m#l@gﬁlg g%l}"%ﬁtl:bc%%fr thE Xitﬂ%rentlated human MSCs

ower seed eating test was
aspaplyeediegrehDOMd RYR ysiisg pmmans:ﬁ'ﬂQiHB MOl andgfi2ocyt e

m VL par ot iR P AR EPC R e, HipAPOUTE o0 AR PRI Tactors

trzirfs@x‘”i‘ﬁt@"'inrﬁft%renﬁﬁéﬁl ﬁlﬁnﬁf RISEARoEPEMI Ol h¥R difR$éritiated human
performed I n two | ow ng days. FIGs. 14A-E are

MS6lsf Celhextmaaty Wslcapbjepmged tone BER assayf fop GHIRIA (PEQIIDNRIEs: 3

odEFIS BINES, DI BSHORE SHE BTN 2 RSt

sacr Fidsc egh 3greNibotahie Y @he DarBfphp Alis@htitthe expression
Fiqure 14A il ugpt rat esﬂ)\éA@(h St ai n%(N%g9 Figure 14B

of oatthe differantiatert hempn PEy e dmstumopipingng pag pedomacd on
di'gileire %thgl%ﬁlag:I@DMgé %\'1{111 é}gl—GBI\ﬁ:u "Gl LliBléﬁNe%e ELRA l%ing DAPI

(blue) (Figure 6A). Figure 6B illustrates that the number of the cells that positively
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stai nings. | nmunostai ning and confocai m croscopy
study revealed that up to 25 %of the cells that were
w@ombil346e2 f or human antigen were al so positi veP€DIL2006/000699
GFAP.FIG 15 is a line graph illustrating that
astrocyte differentiated BMSCs transplanted into the
stégﬁﬁi Wik AEMGIBNB fwallabond 3eY@Pay 0106en eH R aas;ag@ sélBtcoan®dd per
rove their notor performance on rotarod (n=8

S65F F7A)Clhe gumersol RN Egeellsvas evaluatest ngranagtion of 15
A5 S A, P 0S8 9 i v
detkenlinedeby dduiiting DMI@t&m&ﬂ abinfuet Iandrresuhs mm{prasm@es mean +

ells of ALS mice transplanted with astrocyte
S fHeé‘i‘eE'WE?Sa?felﬂ)s’r 1"8 ‘illustrating that the astrocyte

di f fgentisal g Gliub @i 884ashdtPlo? GIMRF present in the cell in
gastrocnem us of ALS m ce survive 110 days post

the dififier pitiatedaluman I\DE‘S@D@W@&I oEFGINE WE%BERREDII cell extracts of
I [ I. d
RIS B ISN R 530 hEAEL R R bon

expatimefifs. Diffaestes wiekrd pean.os rvl/e&él sithificant when compared with
neur odegener ati ve di seases. r|nC|?Ies an
i

C%ltfélrsaﬂl e@ﬂatmneelbr\é@e rmcwbﬁt@é rvfltlbwbmp n@(b@pg@ml) and IL-1f

refer s n
HREERDA O toob e fanEn bR R tafth BTy | o
one ENHRORAID ate Wi gtdpBs (IREBlinhDOMe ighattety af GDNE, BBNFand&GF |
understood that the invention is not limted in

segysiad; Ryathe shifferentiated uman MS(Geet Figue$A Hlustigtes Ehel %fnph@f a48
R0 losBRRR ey TE R AUBh ) H e ggon o

GDNaCtd e alediaivhs eslldetdd followadd RIS o‘ﬁ@yﬁerepﬁiﬁﬂn dnid arﬁlyzed
to be understood that the phraseol ogy and term nol og

usingy IEdyJe g Higstlth are the meame :'=p Sripo8k t ed@éemn&?moﬁxwems

I d I | rd [
DRRAHEs lored SPR.Ed, e, HhEean obB AR fi cqpirols
Difterenitiatdd, cellunedia mlalsrmasm}edafoc &AvE (Enlgemﬂlypan;l NGF (Figure

8(?)2&@%)13&2?@ 120f n&gglg %ﬁf—l{ rc?f g %Eeg igrtdlr%ﬁffé &ecretlon following

diffRtentisledH fnd theney naeﬁSde@m sbéteforf gﬂtnr tobalﬁfﬁrénﬁaﬁ&? Figure 8D

pat hogenesi s of Parkinson's and

lllnetmt@ﬁj@geaféphof gdt8diase adsﬁ@rent@ﬁl@no:fn BE@JETmetmt ienVIS{F Hrom
d%otpn Jier |c neurons is called glial cell
Fridder é‘ eurotrophic factor (GDNF). It is known to

p r ONPIR Y hea Huf piapRhillBtratifietdaRprassien OF the@utaiage frahsporters
the . substantla nigra, pronmote neurite outgrow h,

GLASTe gt (ell fodlgying zieff%wmwapaoofr M¥es. |Téx¢eﬁ>@réﬂrswnwf these
glm\ﬁﬁ\[ee Fran% étgw gva%at@cf lﬂg q]iéa? PRI BEE h)%Eflﬁ{dé%i on ?ﬁ%le )I/{NA

gener a I'n par I'S pro ‘
exiocedt frpasisBMSe pboadinbsaum fre¢ meliumrahddastioyte differentiated

but ly fol] ow t t :
WP P OES (B LRSI were S DU RS 00 dcapeligenss i Gl pwere
SE ltl}'“fﬁ)sa V\ﬁﬁ?qg' ogegﬁgl% FwdrD SIRPE PCR amPhﬁcatlon of the

propertles st reducing the present Invent
G{AlP&H aldeying lheuentstnt anaivmwfd?@R Ipmzhlcfsmxpdmddan athigtgny units

BB ok PR e PR TR L G HEST e U Sttstical

a@gts{sowst b&TRERABYRR-FEP al%@a Rlloses rb?ftthé‘ %ﬂ@ﬁa@t«eemegt for
factors. This outcome was shown to bot h donor and

mpﬁsvifagmmmgp@rmd eflip. <AdteNdidegity, sughéiCpntesbff@renwerﬁnom scells
1n¥ medw err1 eléch(ﬂl fferenti ated MSCs can be used
R efrealf‘mg a % W R Reur odegenerative di seases

fol |l owi ng
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transpl antati on. The present inventors have shown that

MSCs differentiated according to a novel two-step
w@e@boswh2 r epresent an astroceyte |i ke shape (FPQIIIE806/000699

| A-B and 2A-D) acconpani ed by the presence of

astrocyte markers (Figures 3A-B and 4A-B). These

ast r BEy.t 0l iske el grapheitiestedtingnthieofimxtiores sactiFitg usfe ghamate

CRARPS P el oKL nRt g, ARV (TR HId-
a Lt_'tiit% glg_taqtta €20 B SRR Sh S n ABPRCLEE6RN IR dﬁ@e?%}'&et%ioﬁ‘%dium

igure 7 and Figure 8A). In addition,
cempparet {a eellsigrewn én | serpo dive suastiurg| Datarshown aremeamdeSEM from

iner Fi 10).. .Foll owi ng transpl aptation intao
ol O B i, e b s Bl s s
p&édritied SN 0Bp-vaiydahdVaofdlldeel OBt 1B Seh@ganoK efsStest for multiple
transgenic mce, the cells survived and i nproved
cQEPRIFPBY @< AdPi)ci ts examined by a rotor rod test, and
apo i [ . (FKi , )
LEOTBIENNE LGS RGP TR AGRDKEE ATLAES of corDa
lespored eatt tianspdatiedwith strecyits diffecantidted WMBNISG. Ragk wére transplanted
.geperad i astrocyte-]ike.cells, conprising incubating.
mﬁ%?ﬁﬁ_@ﬁg}% inigetst) (e rfée iRvilateRl rSfriatem ¢ atsek Poredisian Tutning
beRAVARIrigduREd BY ah&hSfphfRr OM8 In @k WACHLor b RFD m&dhumber
human neuregulin 1-bl -,° thereby generating
of gutns qeeyt 68 hitaes; elagsplaged i sasl ebibgi @ mdrked kp<eb@S) decrease in
"astr te-like cells. refers to cells conprising at
mtlag &t o(%aélsgﬁt:ﬁ(?g%ei%atb%notype which allows sane to in
Vi VOFT®di R a dar a$4gho ditibsir&tirRCihke VidpYovdmedt in SHYBRAA 4ss@f of 6-
neurons. Such phenot;F/rFes are further described
(5

ORlM i Istieneslyraty Heansplaped nwith nestiprsr  diffsrangatetl " hBMScBotarod

| i I [ r
peroliBRch (sXBF PERRARHL Yol ecfRURS R b IR B P ra
Takplanted sdts extabie b nieekedstpeMO6plhmrpvanenstiinaltiple comparisons tests
#Frérge.vgrsi blg/ dk}f&%renti ate to give rise to cells of a
At T tmaRano @ Pr9¥%heage. The mesenchymal stemcells
of "t RS, PI3ES &Mar lsPpANILQRHAR Yh LB Rbvén sty N98ARIf Bbtor function
al  ogenei ¢ source, although the first 1Is

olp 6ePHD e desiomadh ditm gtransplanted eighr stroeytb odiffvemtiatetl hbAMSc. A

SBIRFE! 5P fleg et o aPy i DL, Fagslamation. Astrocyte
tréirispR&{edr AR PEED a8l 28X ME BSEdsOdUrfRNS b Mifatle pRiodeRBER R er as
the cells and cell popul ations described herein. It
copiparedte sabipe tredted eads. tReaults dve mean HSEYS of tve toste petfiormed in two
foi nvent ,on nmay be derived fromany stemcell, although
pljllpg?%% aé'lsy not ES cells. Mesenchymal stemcells may be

I sol BI@d 1HAC Y@ Ebiiesal tthiE0sESpy e ionLelslof BOOHDA lesioned
limted to bone marrow, peripheral bl ood, bl ood,

rafy Asannplantedd vt psecyte s difterentatedt BBMBH. | sl atlinglays post

f erip | bl.oad is
o RRERRRAhe SRR Sherf ol e AR iR oy pertormea.
Fig0f614MayilBatd )D AP stdiding. AFigeienDB dfusiraiel atinBf nuclear antigen

nmesenchymal stemcells fromplacental tissue is
styadgr | Hghreplt ZHEgates GHAY sfaining eFiewen EHP i9aunrap of all three

5, Sk BTy 0L Sy IR o 25

offtbs eeltshatadvers pesitive fdrhuaraa adégar wire disbypokieive f@tGRAP.
[Stem Cel | s, 2006; 24: 1294-1301]. '
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According to a preferred enbodi nent of this aspect of

the present invention, the nesenchynal stemcells are
whvan34cBone marrow can be igol ated fromthe iPCHEHDL2006/000699

crest of an individual by aspiration. Lowdensity BM

nononucl ear cells (BMVWNC) may be separated by a

FI CRiGPAQUEs delige tata { anuselratm | thatO bélRScyteo diff¥r@itiated BMSCs
mesenchymal stem cel a ceI popul at | on conpri Si

tranpplapied éxe mstrger@mle%ﬁ ALPanige delpxmlo) disgage pset and iuprove
I gga(ﬂj um capabl e of
thifh Molﬂ(gr%%{fﬁﬁnanogloglrrb%%) ?%p g cells. According to
one ol riend lhhegmphuilhntsﬂralmg trat qstratﬁel differentiated BMSC

olystyrene plastic surf n fl ask
trq%égléﬁfeﬁyﬁaﬁ hgasipenepis o ALS %?ea?f‘é W%Péhb”ﬂ%g?@we
adhegrent Rl s areAl dofifdeat inYigtobcdpss emap®h 881BMoFEALS mice

may be 1solated by FACS using mésenchymal stem cell
tranaplanted (v#tbeashaiolte mffdngrtetqdbéBM@c llhn&tafa@nabﬂhyt tthee astrocyte

ailauRed BsGrrFIRdre PRV i B BrRHERF it sBhiye 1o

da99 pYstRranbilgskiodol | owi ng i soI ation the cells are
typically expanded by culturing in a proliferation
medi um capabl e of naintaining and/or expanding the
: NG o Exanmple 1
ISODRGENTS ay be DVEM
a| phEhd\@Msan 1M%Elrﬁlate@rtefoeﬂabhd/ popll(letmrsolherfeef athichncan be
mis DMVEM Preferably, the i feration medi

I
| rgpleHeH g efien aplgr t reft aavHAN LaRErOo R HYE diseres

as fﬁa@' rfh@ ffless Shy rrb%rxram{ 8 AR E@seﬁtu %eﬂﬁoﬁ' eSGay | Be thetter

in Exa es sec |on whi ch
ulfdatsltambwiﬂl fa‘fmemm todhé dnawungs ast nommpenyingelesmiptionsan be

effet by, i.ncub Cs in |ffer ntia
e BB RPN Al ot BTt O & isRpii sl itis o be
uiRlePRSo Phat A8 thMtiSRRGRe IinfRREDS 1t§bp}§ﬁoat161299@)3 details set forth in
Whodburry et al. (2000); Wodburry et al
thxdoMowine deprsiptiogr %@nghfzed bothE) Examnles %l%@amwapable

o Rt B ST S OO B Mo

to( B anddsstodd tha ahke p&hbeol&@BaﬂBﬂerﬂﬁﬁ),log&O&ﬂlh)logﬂﬂ hdiean@p for the
etal. (Nature 418:47-49, 2002) ¢ are preferably
pyrResafrdsserintion and shanld pefrhe re&@é@?ﬂﬁ@h@mwgat | east 24

hourﬁreu Ié eqﬁétxrsf@@[z gfeusé&fét&f lto@elh@ Blaf réMEHO R Qvival,

in a renti at Eubation in
fuhdfidriad mmmtmamce) andnpbi¢notypie deehotandnd of acurbea ell@ 4Alterations in

urs, preferably. ai. | east 48 hou h .
NG el RS APl PIREEAIGIER €L aanp ragurons and thus
cSlitfib@e ehihke "'}‘)ﬁﬂﬁ%&fﬂ@ﬂ'dﬂ 'Phrldﬁ?s\én‘@ andiiEM: ﬁéur%%é:r&@ve dlseases
preferably A sui tabl e "additional mediunt nma

any Gnowf therrait potent Dl for d@pqmm@igmrq:g is prdled lip: cqlbhne-

R T R

d&;ﬁmﬁne@fb Aglfrbihs) i@/ Sibstangd @igha, bfﬁxﬁﬁio% hewgft® Wutprbw e, Qficrease
é 20 ng/m ). Prefera%‘ﬁg the additional nedium
] besd glsg e &y, t (insulin, progesterone,

putr ?I%We@er S(ﬁk:%p'&ég] gpqleﬁnr %éﬁ%r f‘e{cﬂl)r He%ene{al and GDNF in

differentiatin resen

paxietlar, aisl p'rohrbﬁtpdl isethep| dat ﬁbebasiethevleldo@%mm rbahmt aid do not

5 ng/m) and human_neure uI|n1bI 50
dl(stnb%te propgrly fc))llowmg systemic mh'lectl%n Therefore, o(ther strategies must be

developed in order to take advantage of their therapeutic properties.
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ng/m). The "differentiating nedium preferably

includes differentiating agents such as IL- | b and/or
wab@svBicoPr ef erably the differentiati ng nedi a PCT/112006/000699

conprise SPN, L-glutam ne, a supplenent (such as N2 or

B27), antibiotic (e.g. IBMX) and a serum (such as

f et aWhilal fedaseing he p&tsait ibowtioe ts rastive) rthé presentsieventgrs have

ik bHe praiie O o P PREIRATEA o AT mey

bec Ql'fﬁ?érét%ia@&i Aol GART LA % @hf és%ﬁ)@j?ﬁd %héﬂlﬁy[ﬁg eaabld) 0Pl dfeting

to generate the astroc 1 ke cell's of 'the present
neuneteopthico factd@x anfhissowtorde fwasr shevimate bg befbndanor repidupassage-

n?g&ﬁenet H%??Qﬁdlﬂ]%l%l’re gtalﬂr S! tlltiitng%n ors&%(gezshcgé{h ﬁé@chf cﬁﬁ%t%ntlated
MIRP LBt usel BIX taRd pandits wille nelifoliegenpiatiat | digeas®diféllowing

(including the additi onal di fferentiating nedium may
transplontagiapr i se ot her agents such as neurotrophic

T e S

ndveFt8o-ateg ﬂiEtGEt)l reptetsa’m anSastrboy'tmbuke?bhapeg(thureﬂs A ,and 2A-D)

progest erone and ot her factors as so he , ’
aqsambanET Db Sbe RESETICe OF GERGYLS mp gﬂk@tgtﬁes ?%tcﬁ ﬁ%ff gg‘;&g glhese
as@t%%ﬁ%q dwet@ Usthﬁﬁzﬁct!onexp?gs Qg 3)%nkl rs%&%tee (thﬁ?res 8A-D)

|fferent| ating nmedia are describ
s1§mﬁnmtelettelh of GRDE| BRNEein ¥ePuMareeves tbfthsiE I eobductlon was

cord| he npeth crlb her ei
HETTORLHES (8 coPRETng o DR aFiHB T S EaRet ALY Tkl EpEdisy ¥ and
ngtlﬁ: rstassertﬁ ddANEI, 1108 dshBERelike PrellY i stRestdt ighahiab@tlearance
popul ati on of human cel |'s wher ei n: (1) at least N % of
mpplinesy|(FigueoHr i se at | east one astrocytic phenotype
(i) S cel.l
res R R orkhliliph MionEe AiRRRTY! SRBRA BRERCEIR (@ ra
el fop h?aﬂdhsqne) lafid Migtb thdﬂ fem trhaseles i of AJIb& mrahsgmmc mice, the cells
and(iii)at |east one of the human cel ri ses, both
Sltrﬁefegt andeaeprqyﬁé bebayigea)t delich eeetyp 43t o fof dgsly and
2ot 1AYS ) yyh@)“e Mand N are
eac?t |%§epeng§10ttﬁ/&lgle?&lgt“ggm %gﬁ 11 and 99. The term
'i soThts ditcardings wdotve pgrient oﬁﬂer presant anympioh dhéroris girovided a
hat has been. r i.tsS.in;vivo

e ot AR e aR AP HE TR Py SLTB iy BF peRighy Al stem

célBOad 8ifepditiating Mdﬂtm Qﬁrdtpﬁsﬁtg bitalet derived dro®eh FAc@P (PDGF)
ot her substances her cells) that are present

adhhurban peweguio 1- bbahq:rolmy gonsrating dstheaytd-hke ¢dlls. phr as e

Tast oou G ahenetipe. TR 1o S AL A g
1ASH SIRC YR cyid ﬁfkﬂ%@éﬁ)eb@hﬁﬁ lotve sHingttb A Wied n{éﬂiaﬂﬁ‘ 8 abti®eytic

differentiated the present invention and
aetbnii -¢.esupnoitaf eerMBCs. The astrocytic phenotype may

conp e res which may be
usedrstl?sahali’eé’f){yﬁg %ﬁ%@?r\/\/g%cﬁl g“&“ﬁ?fé’lr‘;venu ated MsSCs of

t he mhesgmt "nhetwmmtymnstamctenoar Wik Ceienki &‘ﬁt&@h&@@ébly ltbr adult
will be appreciated. that the functional . paranete

cols, Whigh rarapoterning e difforeitiatada whiskr easedigide do gield cells that are
eftﬁe%sgt@ﬁecafs, o%%vﬁfcﬁ,r eré(\?e‘f‘étﬁlgleﬁtfferenﬁate to give rise to cells of a

mesenchymal cell lineage. The mesenchymal stem cells of the present invention may

be of a syngeneic or allogeneic source, although the first is preferred.



10

15

20

25

30

Preferably the functional astrocytic phenotype
conprises the ability to express a neurotrophic factor
w@eooa/13402| at | east 2 tinmesjgreater than a baB&i/IL2006/000699
expression of the neurotrophic factor in a
non-di fferenti ated human nesenchymal stemcell. As
usedAB&yr@ing th hpreRIF "@xtiiaRet ofehi8la8pdc® of ke BB §Sdehtion
and/ or secretion of ' the above-nentioned neurotrophic
the aasenchysiah stem: ¢edls geanastzengiively feanimmated (ici trengforgned with an

LA PR a6 RS AR e RERESH R

t he popilll & hspreciattd e the eslenss iheViResehd hveAsiOndly g dedived
a preferred enbodi nent the secretion is increased at

fromaapy steny eplly althoughmeeferablst nat ESrfsllat  of neur ot rophi ¢

fact ' ' - dis f. . i at .

s e Metdihydat A6 B ek belSafl ol Siod A iBRlding but
nétdimitedd® home dndrervei periphéral ploondstdodd)gliacehtacquldi aclioae tissue. A

refers.tq a cell factor that acts on.the cerebral )
mehod s gl ey mal SEPoeYadiom BeFPRREbIPaY i fescribed by
Khescbi an oMY RRA T sPRAL. 21008 %?/?\32{10%%?‘%%32 m%tgct)d of

neurons. Exanpl es of neurotrophic ors inc

isglating seesgiahiymati steny, cejlsi favm ddadentall tiswwgris tdespibed biyadhang et al
F k i . 3, 306
R T PR, 5 e 80, MRS 6 50 o

clltuding- sipdeeetssneupbicemphiafd f@ed BlodBENsEnchBABam cells are
accessi on no CAA62632; neur ot roghi n-3 (NT-3), GenBank
deseribackphemet ahiStes §ellpali0624d@R*I301k 5. Neurturi n

(I\IeNI 'r\%xccoqiﬁﬁgﬁcg I} ﬁ%%ﬁ%g 'ﬁ:&‘[b&hﬁﬂerff‘%# %ﬁgé&l\% 8{3% present invention,

trop ccession
theanesepdhymal GemBatik amdoesai on no. AAC39640; brain

deri yed neurotrophjc factor, (BDNF), GenBank accessi o
no. é%mw cbeht risqlaed) froae MgaHiecatieds f gi idual by
a@ﬁ&léﬂl%wcaéﬂs%pé\ggg%gme@m SelfsaBNIMINENREY be @@PpRARY by a

accessi on no. NP_0O0 ; Insulin growh factor-I
FIG@-PAGUBsksiikeradicnts sinoordeto alaio 0a60echysnadi stem cells, a cell

| [ K ' . . f
T T N AT ST

ireRhgrtigseile Gheddir €5BbRN o NAAiafiSRE N RidIRNeGfanding the cells.
neurotrophic factor follow ng addition of IL-1 beta :
Agprdingnler gt iembodimant db‘;tr@@ulgrla@s afe plagrdr omriolyséyreng plasti

surBe .é?tiﬁ '&%&/8&} lngg\!:n%ﬁ%rﬁgf s‘f&%llcﬂil?ﬁre%&ﬂn@%greremoving non-
concenttation cl earance of glutanrate via

adliegint atild. Alteynativelyanesepcliynaah spar tadl may dhésoddted 8y FACS using
anotE}Z‘llr1 funct i Fnal as r%gyti phenot ype of the cells

EEene ﬂogb‘?ﬁ’ilﬁfl B\“}Ekeé? sethbable dshese bWt i on may be an
i ncr P@%&le?qﬁé NSOk & agieaétWﬁa&ﬁ*@&ﬁﬁe&:@égﬁst least 75 %

activity of such glutamate trarnsporters
panifiddyand b vbly moeapuefaralgy bhleedt 80 %apprficht e (e. g.

o SR e SR P R P e «

pofifdratict mefRint 8ddabROMUMAIRRRe Undlod @xPAREE N thel RYBRH! RN ex
may additionally or alternatively conprise a

vige rag cdeserihiedaigt Exaaynle d pereinbelppe.  Ehappiliferatibn medium may be
t Wsal r OC Y, ot jneclyude a.cell siz .
oA MR K L KRS8 S e S 1
DiMIFIer Prefdisldly, @itirokfgtdtionshédiGhUfudthePPRARIMPSPN, L-glutamine
and a serum (such as fetal calf serum or horse serum) such as described in Example 1

of the Examples section which follows.
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i nclude a round nucl eus, a "star shaped” body and many

| ong processes that end as vascul ar foot plates on the
wa@embi134sbnod vessel s of the (NS (See Fi gures |PeBI20eb/000699

2A-D). Further exanples of structural astrocytic

phenot ypes may be found in thefollow ng materi al s:

Rey noifféserdifondd 8strocpeligRcR1ls L89B efledted EQZn@uB&Qn the MSCs

Reynol ds, Tetz|aff, and Weiss, J Neur osci_ (19 i
in1 gifBeBialsg medit dugkagsitlose descaibed iPEihdiasl We. 528,245 and by

d 9
SRENER ST A CIpOE Pehrayt it ARRNOHOBIShEHAE, . Nowisel
RNS6206)105 00GI)IBI1cts@ap Woddeahn(Bloas etis ol BiArYnE2-635,
electro mcr

SCO Ant i bo s or _dyes be .used to
G Peatt ah GO RARY ¢ G000 Reves el Vegaii dang. N
eqan I t ma
ALRESENO1 23 £934 001 ko fifle A1 (QENIS SLEDLRAS 208, oY
us edBmc@rmpnefaeatﬂh irasibated §i arp (B}ltimonalrmehurrd’ déreat ieastﬁﬂahours,

ep e which is e|,ther sel ecti.vely, . _—
R rater b choull, Sl de slishTin s i oy s ffferppation mediurm.
In@SHaion it @dlffﬁfehﬁﬁtldfﬁﬁe&lﬁnﬁ %RIAaS A aPRadtna h%afsl p@wrﬁmy Qt least
or internally. Exanples of astrocyte markers 1nclude
4%hqes.beta, glial fibrillary aC|d|c protein (GFAP),

gl “tﬁlﬂé g%fe%yr{tﬂﬁﬁ Siedi Ggi%%l-[ld g‘eﬂdl %dA%h gﬁgeé rﬁ&?gg medium)

her el nabove rcen ge o Is 0

mpp pe DNENNSr DMANIISI, @feférﬁﬁ?tDMEM nﬁSﬁﬂt@hMﬂ'aﬁdlﬁbﬁdhmedium
cell phenotype which 1s not present .in typic

ma theo Agy igkowdy mediugy Gapall %rﬁfc@qeﬂlsamﬁaﬁ%égﬂ%ﬁ% astrocyte-like

dlfﬁéfélnﬁgtlidry stdd éﬁcat oth nfeQfun® §ﬁﬁérﬁ%nt%d"§dtﬁ %P d%PHzgl %r@\gth factor
present rnvention may show a

hEGEt (eof. 2@ segimh)y matl/ost avic eﬁblre;bl{m gmmhil faclor k@.g. 20 ng/ml).

ol ogy) ternatlvely r addit.ion yth cell .
PTG JHs asiioR o dtocbn nalpo oSBTt rispTorieny Gnsulin,
m@?&%ﬁ&ﬁ:@ﬁ&&@ﬁ)s&%ﬂhﬁﬁhﬂhﬁm&ﬁ%ﬁﬂChy"H| stemcel | s but

ypical to native astrocytic cells., Exanples of

mes e”ﬁhmﬁr@re@ta@ng cekdiusy pf date preseiteinyentian priderpbly eqnaprises

PRl deFekf ro Auabio? & 005 i Y iiperpdiicmuii et e 50
W ey '@ffe&ﬁ@iﬂt@%&dﬁﬁ" iﬁ%ﬁrab%h@ﬂ&e@dﬁfe%&h&tﬂﬂg ag]f_:nts such

ted to tyrosine hydroxyl ase, nestin an

asclér 1B psken depdBS of the present invention also include
cel | LS h an as tic he e and .a
nmes ﬁ“ﬁgdﬁ gL éﬁ#ce ﬁﬁﬁﬁ% yper%%%cowgsengg§%a’ ESreme @

suppldmepb @mhwe&z 8r BREJ, Qﬂhﬁbioﬁc eL. EMXYtahdCydor@n (such as fetal
phenotype. Thus, as illustrated in Table 3, cells of
C'ctlfﬁsﬂw etah BpYINR S5 BT dOrSeerUses ent | nventl on were

sho
Cyr oap B Rb SRS Bt H O RSP, BBt fymal stem
calsiacdinenatec v mediunb eorapiising seldadt mnadiffaentiating agent in order
Preferabl when c S npri ge both the astrocy
ton gnGF e s y%?gpcsg?-ﬁf? c‘é‘lﬁf o M yprEenty davepfiged Hatabuples of
dRFSHBARO USentd HRiNdA B Q&yﬁdtqlrﬁﬁ&{‘% PRl tSdetie YRow factor

astrocytes. The cells may conprise a single astrocytic
(Rid@Rp hymen neirggdint B aa,sﬁ‘(r}EZ,ﬁCﬂé(I‘& sipphnaent, IBME dnd cAMP.

(0] of a Co |nat ] of non- unl ue astroc tic
phengf ﬁg%grma@ﬁguﬁ % ther adsiianaht lﬁersﬁ%@éylaé ium)
t f
m‘ég'a%becérﬁ At H@eY L s é&ﬂlgasd Bk 1ﬁ9 % Qé fggmgyﬁ CNTF,

the prese i nvent astroc I C p eno
GOINE, REINeNIS wafLiFherqpmpuesigrond faétotshe.go GE3ENTGEF-B3, TGF -Ql,

Fbﬁyéiegrtl(i 8?(%17? arrﬁlls? Sheorr%%nes e.g., insulin, progesterone and other factors
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possi bl e to native astrocytes. Thus, as illustrated in

t he Exanpl es section below, the cells differentiated
waecwonsiony to the net hod of jyhe present i nventPGIIL2006/000699

represent an astrocyte |ike shape (Figures | A-B and

2A-D), are acconpani ed by the presence of astrocyte
sué'ﬁarag edodid ’ﬁb@%élh 8, Bond mdtghddenBlic peotpings Sorklkdlim rretislic acid,

secrete (Figures 8A- ) significant |evels of CGDNF,

%@Npa@ddpmcmcﬁﬂﬂ%wfé@n PPeE@uct i on which is further

| L- |Eextqtl‘é'pﬁxr§? glf%\‘er“tigﬁﬁé gn%h nag A?es@ab ﬁ%ﬁf 1@9 BeitbedRd

posse
gl Ut(wﬂlﬂbeplﬂhtﬁﬂfsaﬁbtembﬁciucmdmg td-i thermeth0ds desveibe herein are
percentage of cells which conprise an astrocytic

tyRPR OO RREPIEIST ai sed or | owered according to the

' nt %@ dac@&%ﬁr% to Hbhef Qsﬁae@c’@@iﬂkl FresdnP fvetion BeRUL pfdvated an

e enriched for cells with a particular astrocytic
1&ﬂhﬂmpbypaumeﬁgmnmnpeésgh@ﬁubf GDNF). This may be

effected F n_antiho .
ast t8cyt & {eélpt]%‘?(ﬁpi@e%e%&wrgg g?éaé%g agt{%%y{ E%éh%typ ©
markKgys af GeBERCYd dretle kellvionahize et lebst dueenasehdhymal ktem cell
is an"internal marker, preferably the FACS anal

Si.S
phcwtmm, sthe rmwncﬁwmaé@e@fr cell alrRatyRe {hapledt AR relienotype;

t I Y.
RS BERR 1 B2 o bty P ol e e
pliéﬁot?'p@@l@i &1@ afl ldawﬂjerm@éndhym stesi cet] phisotgpayeviere M and N are
difrerent markers dependL the degree of

eagh independsntln srdeqiebbetween halhdtype required as the end
pr Odﬂé:ettetf‘nﬁ‘t ﬁgfa@éd“ Qs BQecﬂ{E%lH%feFSWB %Cﬂoﬁﬁﬁhoﬁ’pf bdlisthat has been

aspec resent 1 nvention the cel popul ati ons
rempyed &oanits tuhenl’o ﬂm:atloel(bg barpmagdWg n@mlhtlﬁhe) Preferably the

strocytic henot a.nesench
isoJater] el opulatinn an S0 ﬁ%%ggﬁg %bwbs HICEL. other cells)
th@trﬁegfe@@r&%&ﬁgin mbl%caa@&or ding to yet a further aspect
resent |nvent|on there is rOV|ded an |sola}ed
hurmaés @@ddl heseinpihi phrage Sestiogyia PhanetyRe't Febery {q @ structural and/or

heno e and e

RSNl BB Sbicef TRl HRGuICRCRE MRy VAP Ry b e 0

dllsﬁn Bewash ftﬁéydlfferenﬁﬁe@tMSéls (S]hthe ;ilreﬁefme rlamntm)’neahd non-
optionally isolated, the cells may betes (qn £

dléﬁqrqnuafesl MSfes-t Hes @stregwccﬂwwppﬁeﬁ&?vpesie%g e umper o

feta&lrefse&lﬁﬁhqn@' &é’ Edd Ewaisuﬂgﬂft%ét%!@ﬁ ¢hef @ffeRintiated NSCs of the

cultures ma e conparatively analyzed for an
pmsdntmhhm mfcbimt@lﬂbremsﬂedlg/lws;chem cal anal yt i cal

rreth ch as | assa Western bl ot an
gl PRECHER RO [ RoES i pRpeferd i fverlap with the
stﬁmifai ﬁa%arﬁa&té gnp%érfce of G4k Q¥E; veRiclddy enzyme activity

bi oassays. According to the astrocytic phenot yg the
cel | Breferablydhd ﬁpopmaétasthx@phmeymrcemes the ehlitpte express

| a-pﬁér gtgplinc ggﬁéqo%t r H%l € Itltx:fgelg ?rr%?.gérr“;tcﬁsg b?srall ?Jgﬁ\rnggsﬂﬁ{ of the

nflirbir SO FdcRIr iR n@ﬁ—dfﬂ’éterhﬁt&lﬁun@diﬁﬁes‘eﬁéhymdb gt c:am ar
astrocytic phenotype as descri bed herei nabove ,
sumrérsutnse@ heseinris] term. “prepressnselewsvio the synhesis &id/or secretion of

f t
ave %é‘g%ﬁg %(\i/\%‘é%[r gﬁ%a | CSISé ;ﬁlgelﬁg |%)' g{ 6111‘%‘(&):%E licits its

effe@abittide ahpaull, prafitrablydhs ersionfod Itheamrmf(@hiocfabﬂos isdhcreased
the present invention which secrete

BDgf, FG- an P d
inrtiaroells o dthe o opaiatipet Phihey PRt éBYeé‘th’&rr 'Agoauting do a preterre
ehBbHIRP TS secretion is increased at least 2 fold compared to the amount of
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Tabl e 11t has been proposed that astrocyte cells may
reduce the oxidative stress in neurons by netabolizing
waolopas4se2 as they express ndnoam ne oxi dase- BPERL2006/000699
catechol -O nethyl -transferase Additionally, it has
been proposed that astrocyte cells may be capabl e of
nepoavphit ifagoNBay énsaceteat impon-diffsxéntiategd wynaa gesenelymna rgem
ependent rrech%gi slmgf en et al. 2004, Curr Drug
cel ven meapRrefgely 07919801 33) . Accordingly, cells of
t he AQnRSE Rbreln)URPHrA8 "Whir6RofRERIctoye refers ¥ eslpfad®r that acts
function and/or express dopam ne netabolizing enzynes
onnthe abrsbrabenarudusalsysierhiocompriging ngfoPH k liksmmtiatio tional

to insufficient.cle C cr
s ER P S PRSP Rt BRREpLof Bl
indt0®st 8¢ @% Imitunaglivieddriaed eeufotnpiit Fadt@e(GIONF), GenBank
2001, et al, J Neurochem 79(4). 737@?@% 652019'%%? Thus
acees$ips ngs. [ 19863l BR0; ReHVR BIAVER THHPIN @Ho eRRAEY BRFEISIP no-
tie Lranspor bVi 0 it :
A R RESED hefoRGhio o mBpRIo | ko,
CAAE @2eaandtrophieAt(NIR3 ), KenBails Ageasviod &b. MIAOBoaeusdtrophin-

i SR T RSBE8, A SeEPR R o8 P optins

'G%%ﬁﬁsﬁcceési@mi. tNige5 28! P%ﬁe%m&,n%ﬁﬂsmﬂ@a&@mmﬁ 161 BMC39640;
| C

may be treated wth the cells of the present

brainvéertvied nneusgoaphiti fagter, (BRRND, (anBank sscessionseyy £4»A42761;
re [ i canent . (i nterc bl yi. r.ef
o raalth R R RER o R ARETR0° i ALk, Bt
(ONSTH) O'GB#iBahk dadcedsidn @@t iNly (BOENS Hisskasgonth dhcorHeiGF-1),
Represent ati ve exanpl es of CNS dlﬁases or_di sorder.s
Ge casreBEomh et NPLAPPEP%; rangk dleubiastin ¢ Fenidagky @ecession no.
'C?bed herein include,- but are not limted to, a
pai'n di'sorder, a notion disorder, a dissociative
di soAderther@xampld afiasfnckiomal astroaffiephdnotypdiis thecdmhancgment of
neur.ode erative dLsease or, disorder.and a,convul.stV
exISTPRED oK PRl bl FIREUBIRRBIECT Qg GHGHEPT GfdL fheta
add%ﬁéi%@lriné’m are not limted to, Parkinson's, ALS,
Mul'ti ple Sclerosis, Huntingdon's di sease,
aut oAstmentes mlaphaliowpsiit jofe indithehmringengaey 6p dah pxtra-cellular
aucat onus . neur gpat macu nerati an [
et iSO AR L Rt Re) g TRRD AR | Alamare
tr&8P61RHS | Phorefole; G6ihies Mundtibsaraacytimphahohpbafi the cells of the
Al zheimer's and epi |l epsy. In any of the npethods
papwdasionhed therResent Hevension smipabehan dReredse oty b of nglutamate
Qgo 0 - apt f o g [ lvzed b
uhudcils Bl g RBuP liinble. FapRitoRIRRS B Ypalyacd by
missatiag &belodarpatdie (ag [Sdfdveparate dptalenbom shbpdttre niEdam of
cells of the present invention can be admnistered to
thegelly r eat ed i ndi vi dual usi ng a variety of
tran ifhd REYS {438 T qhdEs QF thidiefipopulations of
depe%g??églh%ﬁ;ﬁ%?t e o %iq%%p(lzegndtégti on. TI’S1e. term E)br P )
thelprassnt intention phayradditionally ot deernativelyl caompmise & Stregtural astrocytic
"eglr afting" are used interchangeably herein and refer
Plf Ofylﬁ’& i ntroduction of the cells of the present
| nvepkiBpict 8f sAIARA AstDERR phbtyped Intluda d2f séRl h\¢elll shape,
fromthe recipient or froman )
an organelle size and an organelle number. Thus, astrocytic structural phenotypes

include a round nucleus, a "star shaped" body and many long processes that end as
vascular foot plates on the small blood vessels of the CNS (See Figures 1A-B and
2A-D). Further examples of structural astrocytic phenotypes may be found in the
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al  ogenei ¢ or xenogenei c donor. The cells can be
grafted into the central nervous systemor into the
wQembnsaot ar cavities or subflurally onto the seeT/HC806f00699
a host brain. Conditions for successful
transplantation include: (i) viability of the inplant;
fol(dviihg metteivls: Reynblds hed §reiss Seientehd 982 2550F707-1710; Reynolds,
transpl.aptation: and (}id) 474 amoypt .
e TES  Bao R B4 TP R, et o, Pt
of '\ﬁéd}efﬁ»eﬂ‘ce,r tHif@REP| B9 ), NApMBIohO&S LagEe/ ENbivesiyeSond. Or These
exanpl e enbryonic brain tissue, into host brains have,
strheteral gbematyiws dndshbe angysed| UsHILIGIPRGOPIS teEhRIGHEP @R SHqnIng
CNS"', . Bj or kl.un d,. St [ )i e Bhouishi
eleﬂr.o,m%{)sf?py& a 8‘\%&)&16%?? ,gy‘%‘o‘é‘ggfbefﬁségﬁ phrl%lgggglur oo BUISTING
fedtitek Ufsrdenforaaparthoamlysid. transplantation, i.e. within
the host brain (as conpared to outlsi de the brain .or £ an
ext rAapdrushetly perocytie ndispalpat Pah) Al (PBPEEC yfpression of an
|0 [ or deposition of tissue wthin the host
asg?éi%%ﬁlgo&&s to be opposed to the brain parenchyma at
t he Ad aeeddferdin dresgiiraset astiawyte thardker pafesniorpelypeptide which is

|, i .be eff d usi .
eiéa?:; an?q%tlgglty?c{;#%gfs%@gﬁwezy gmrggstpﬁ n ﬁri Ig%}g)&ty}g‘? nﬁgeg a:sgrﬁg g ?fnaarker

m%{1 bk lekpreficBRAN thB EeB sAtdd O PYersdllydi ERAmpIEADS adt@cprnaskers
t'he host brain parenchyma and then depositing the

ingludé tS106t betahelishfibrijlaryBeeidionraieias (GF AR, gglutamine sythetase,
nc deposi ti on between the graft and host
Ggggﬁ"ﬁn??@i}e at the time of grafting, and both
f aci \i trRéBionsrdtherdisdové,Ni g@fahiage dfetelBeof theecgt abpulations
and host brain tissue. This is_of i ng,ort nCﬁ:.if '{t S ¢
conenyise ra deash anet mesegehifpal e R BhFoPIYPE GYRIPD 58Pt gFesent in
t he, hast L 2 Y hotyB& hidf &pRfally NEubRSdl: For
WR}C le?%gg vé?cf?ﬂs't @CB?%# cr%}gygk%eogpaceg ?r? aa %I/Qnt_ri cle,
exantple,ah€c ediBlofahe present imventior may blw alnhgrphélogy siprilar frethat of

surface of the_host brain where it Jjs,separated fr.
et S N RIS B e SRkt ST ERMAGHE  Rypy
tH2lcefll BEHRYIrEseAN HhvBAR I RAE Expré¥sad flafir (b NRirfeninatleletypical

may be acconplished by injection of the donor cells or
tcbynegerchymal stem celld buti atypicslutss patitee agipshitia sehv, Examples of

col | en to for,ma.plu f solijd tiss ieh
mgsenchRanten il soies afkers fiolfe barse M GRAEY, (CHsths,
cphot-hepai-aftpodICIsubAuDas-, grabt,iamns-, Cheos €D 1d Brayd B¥ICT-.
i njected around the surface of the brain aft.er Ki _E}’C% .
Oghes| inpsanghymd  sfgia celf fparkens oimgludpt Brts@eete n\“@g?@n Osihe

of the host. brain.may be nade by drilling a hole and
hﬁ(ﬁrg?g?%eg%%ﬁ%lggggr}g% pernmit the needle of a o
M cr ghy cklhgepilaidis dfnisepresnht idMeation elsosolidegells svhich display
preferably nounted in a stereotgi(i clframe algd t hree The
bethmen sasHioaYtics PReRRYRE 8 o JPERCRSPEAL o51EM s 61 1E APSEOY Y

ngésé‘rfcihg}&af g@m%ﬁq}h%m%}%@ist Eret®B) h&thsla@Gadytiephehotyhe  Thus,
rain-or spinal “‘cord:” The cells may al so be introduced
ab hilwstated ipUlahieed, cetis oif ¢hrs cdlhpepulatjonsioh she arepend 1avntieR were

striatum substantiag nigra or .caudate .regi ons ;0f
show o exiresicie mesenchymalsiont oglb Maker, V08 Q‘Yr‘%g"y"ygﬁlggocmo
al§ H-NeNGPdARL R stvhish A8 RnbRY nb€EH Sipr&bed MastrdSaese. | N

sone cases the exact |location of the darmaged tissue

ar ea Prefgrably, ovlenoselis anothprise beth the astipoxis andhmpesnchypilystem
transpl ant ed, t 0..a .heal t region. h Sie bilb:
chliy PRORRET deiitdar BulioeC HsIF ankeOooBhy B BR8N is bhique 0
EB8IYRR, THIRERPMaR ¢Oingtisda ﬁﬁglefaﬁﬂfd}d?ﬁb pHarmyge: dmqiehatastrocytes

region. Whatever the case, follow ng transplantation,
the cells preferably mgrate to the damaged area.
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For transplanting, the cell suspension is drawn up
into the syringe and adm ni stered to anestheti zed

WO c@aaplsant at i on reci pi ents. 20l tipl e injecti oPST/MERYOAIBO6I9
made using this procedure. The cellul ar suspension
procedure thus permts grafting of the cells to any
(et ét?étsb‘%nﬁiﬁwpbq’ pgy)i of a ermbjpation ernomnmqme astrogytiq phenotypes

grafting

whENHh bbb Bl ebleOUTE phpo i B Boledl *t he" Sare
sit eAua}rdmggt hJe onanemb@&liesu fethsi pﬁselﬁnﬁlveﬁﬁdﬁ tthe astrocytic
mxtureg g.f?tglgls fromdlfferent anat om cal regions.

Phimptyppba ofiy ofctBR BPRylatins of fheprgseat BiveRiaat is a5 close as
p&s\éﬂ’)festo Iﬁlﬁ% %tr(ﬁy’f@th’M’h? AL GARIGRANES E?(&ﬁﬁlgg ggctloﬂtbglow the

he cells. Preférably from approxi mat e
qulp phiffrientiated ycddingetol the anethod tof ahie @eﬂemtemvgmtaﬁt repFe3ent an

d
PR R, e PR ghi oS DYty SCoasoird B B prescnce of
astiogyte %rﬁér@%ﬁ huRs BlzkeB Kl B, §ieifrfas%c@1gﬁ§e Eﬁzﬁlcf:&@fe@@@lgures
nerve Sﬁfsﬂtné to forma' transplantation cavit

leé(§ls @& @NBijDN‘y“ agd &¥ekji cogtpriap NT(FBrradmpgﬂQasrvhlch
0
S e P P 005 SOUIPAIS T AGR P

Figuret 8 A0 anapomsmetdnm aéaeaﬁde thavhireay (Riyure TOR graft is

then laced in the cavity. Mire, than one transpl ant
© ieseeatrer (Pl Ss‘ah'@hmnrgﬁeﬁn AHIOCHii@ PheryyRst may be
I fe t gof
il Bl Lang e ARG ! ST o Lot 8 c
papuésiosl naaydbe kerictetlrfoc yeile V\pﬂnemqwmmlan cumm}axedphenotybe (e.g.

expissioh SPTFT hHEE oty Secatteied TLECh BSing ety smsrific for
arLXeuqy s c6Ie! hark&eCr tahipl DD sadte abk&dh Eaﬁahﬂ(efsﬂaﬂeaaés%ﬂbed

in the sabstantia nigra of a ParKki nson S gatl ent
heggpipghovgodf élm%lld@@ﬁksr tsednl @t@m@ tharker, preferablycdthe & AGS analys1s

dto t.
R 4885 8 A5 AU ) SRR B
edsllj( dlei wavhdd ofit béjtl&i:bd:lb Ifolwam@ Aetutied. 0OJDY FAES | frocetH 88 be

i ncl pde elther suppressing the recipient imune system
feB?at%Cﬁe Apahen of dignes Hisingotheaams) gdiisresnt maskqrp depending on the

hA0kALt A8d ttﬁaedéllg) u@ggo &g s3REE bghé

transpl antation. Enca ni ques
gen eAaiolrojmg ta snmthelednbm:hmm mfethrsaqspedt alf ithen presesnt Ghvenfign the

mal pherlc vehi and macr.oen sul ati on,
CGin%'ﬁ 3)& erF}C? e"é:ﬂs SAEPFSINE Sl A asrokatipPhaaype
arld\d M@%chﬁhal%ﬁen@hell th @ht Qﬁ%@%&rﬁﬂu§ﬁé§ulatmj1 of cells

encapsul ation. liv Rev. 200
argrgenrseied.of preparl ng m crocapsul es are known in the

art d_i.ncl.ude for, e | e those, di scl os
SF% ée‘fqrdmﬁ ctgpg‘ﬁl %\ﬁ}%ﬁerv\ﬁpﬁdai)% ﬂ??a%es dlm"l‘/m"’n {Y‘%m is
prain[dbdlrah asudatyd homamkil d:@ﬂ%nsﬁ@%t Ydaddt &b astrocytic phenotype and at
poI y(al |l yl am ne). Biotechnol Bi oeng. 2000, 70p g

leh 5 M RsRIF dleas vk plwn@tdp@uwb@efnothe mesenchymal stom cel

cells and genetically
p@&pgggﬁﬁg%‘n&%{r&ggﬁ @Eﬁn? Bi ot echnol . 2001, 17:
249 Bfice chffdrehmatélﬂancétbptﬁinally ﬁol’a@dﬁ theaells nRPGR RS E(in Silture)

' hod usi hg. photosensitjve poly(allylam ne
foge}ﬁrfaﬁstfg?%)ﬁ'&dahﬁﬂ%m (St ﬁhﬁ%ﬁét%%eéyege 3 ﬁmcamﬁé mewegaphic factor).

Tlgér)gglg;résg T%a§4§% r‘}:gﬂrgmﬁﬁ(zelﬁo%{gﬂz%g g&%ﬁ%ﬂﬁg %h@ﬂo“?:ype using

biochemical analytical methods such as 1mmunoassays Western blot and Real-time
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with a ter-polyner shell of 2-hydroxyethyl
nmet hyl acryl ate (HEMA), nethacrylic acid (MAA) and
woredoasB4enet hacryl ate (MVA), 2nesul ting in a capBCi/E.2006/000699
t hi ckness of 2-5 nm Such m crocapsul es can be further
encapsul ated with additional 2-5 mmter-polyner shells
PCR0 a9 rdietritied innBeariples neghittievEkamplhasgaidnswhishhfollows.ace by
and to, mnim ze plasma protein absorption (Chia, S. M
engyme petivilly| eassay§er ed ni crocapsul es for cel |
encapsul fhd o LIBLRId ﬂlle%oty%@pt%e%ﬂls BA8-cefi) poptlaiShs of the
m crocapsuf es are based on alfginate, a marine
prepehty seventier ity {eSasedatoi weat &4 pEticalps dissassdoy disendsr.j The cell

di ahetes treat t. .Diahetes Technol. Ther. 03, b:
pogggglgl}s Bay fbf:glsgi &r%& @ggwmfgo 1?%&%%%111%11’ oxren hia %%aepslﬁﬁeedsfor a
pafitlR @sipb &R pendtypd heddperitedl iRedindont e Asasiiimeathdetl G Table 1

bet ween the pol yani ons sodi um al gi nate and,
heseiuhalow.cpértain seuretippa dactoist o e ©f pismitzpphisnfactors have been

ol v( net hyl. - iy O ' .0, t
shERpb RO P ENGE BoRIRR bl Gt s BRI ALl FEr cymple,
cellfaf tleaprbsenn papatidravhich scqeiepGBby BONM GG amd GEXNF would be
capsul es are used. Thus, the quality control,
Paicbahi Wb]gtfgqﬁqappg,l’a%prfspgg.i on properties, and in
vitro activities of encapsul ated cells inproved when

the capsul e size was reduced from1l mmto 400 mm

(Canaple L. et al., |npro¥aklglcel|l encapsul ation
t|miewgh si ze copdswobyiic ) Bi onpRigf Sci Pol ym Ed. 2002;
13: 783-96) . Mor ppieeatype nanopar ous bi ocapsules with
atkingit r ol | ed g@Fa@DNFz@FaS Wakp PP: egisBrap Reg P8 P4 13-br ed

r

urface chenistfv¥e¥F and prec Og%mt[gt‘ Yord el otnbac
re found to spccessful |y i MpREbwe QhiakRieuro 2000, 166: 127-35.
i croenvironnments for cells [ Mkkb,itanmgudoosSrraboldt. | s

eautiful: mcrpparticle and ﬁa%éﬁa‘r*@fﬁ:‘ﬁ%?ﬁé@ﬁnoI ogy
iln medical devifes. Med Devi pEPEeHHSI® “TUg 0. 6-9;
Sai ' T.A M gl Of abri Cati on Eo%@&gjllﬁ’&xﬂ&eggs;iWﬁ:ﬁﬁﬁ&j C
cel | encapsul at|on. Expert Op&h&ha&@étal IJB%de&QZ%;zz?_ms.
33-46). Exanpl es of i mMuUNOSURELSS M eudighe Rivss2:Amohsude,
ut are not limted to, nethptrexate,
VEgilgpnospham deBDER,NGFSN08] New. MM, 2 RR#K.INRurofol. 30 1-2 (1997),
hl or oqui ne, hydelaayghl or oqu| me3-76sul f asal azi ne
sul phasal azopyf Faeerrgol d sal s, D REMCT k! Al PG in
ef | unom de, azat hi oprine, anBdkibemibcanology T4l 26@)TRIO?.
REM CADE. sup. R}, etanercept RﬁNFK@hphmwi%glgéﬁEezzoss, a
i ol ogi cal agen{ that target $XE Yj‘ﬁ% Tt
yt oki ne, and I\kﬁn- St er oi dal Aﬁjfa}(?é“m E}Raammak@wmassu@ev,
Al DS) annpl es_of NSAl Ds| {929 @fipfes 2008) ¢ W
Mied to acet yNT3dFTePPNE bt e e raghesi um.
alicylate, difl@HPREP ~ magneshdiws ahivaphas B;971.
al sal ate, sodi (PSR eyl at e ek cleof @nacisrasedol ac,
enoprof en, flunbi profen, i ndénetapdtuesc RePOIHIG en,
cregopdiac, necl ¢NGlanat e, napBoRErt “HABLHET B & (90
TBRY LRGEHPTTE, | IBDNEXT Cam SR DOdE PH. EONIRE 2005, 164)277-85.
Caiarmdnnophen, ilbuprofen, Cox-2 inhibitors and
(BRARGGry TN Anyiliglor tdMeoMe] NOJS«d&SEl. sORH: ABLEKH 2003
he cells can be raphnd wilster ed wel7Bher. per se or,
SRRy s o | RErBONF @ PTACKERE €N T Surosci 0RO SHhotsh. O

hat Turt her conpri ses a phar feteuts Xt %gmmﬁgw@

h
. . " Is throu
arrier. As used herein a phéem@&g,ulgbgg;azﬁlia&?o@a@gauﬁzgal.
efers to a preparati on of ON@enfd et dTD¥ecRop@bl Edy R@ICHE B8 ca1l
bnj ugat es _descri bed _herein_ %U%FM%QE" 0564 8% 015-32-,1997
= ' BDNF, NT-3, or artinez-Serrano A, Bjorklund A. Trends Neurosci ;
D m]ﬁ%jﬁ? % NT-4/5 20: 530-8.

OO0 -SsoO—~Toc Tt XTTOLOLNW T T~NOD T /™QO
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such as pharmaceutically suitable carriers and
exci pients. The purpose of a pharmaceuti cal
W@oopo3ishi on is to facilitate administration OPCHIL2006/000699
conmpound to a subject. Hereinafter, the term
'nh:\r meceutical VA aggept able carri er" refers to a
carrl er or a di uent t hat do=’§""ﬁ8‘€"°€di§§é’“§’?“@‘r?f’°f”l7%%l??t"’
[
tih

| {Perez-Navago.F, eta Iegqscgpcgl999 91: 1257-64.

'Sc Eo@ ulemgr to—& ﬁGFJI\lﬁ“f Bﬁ M Garsfoval, Abrabiin Welzmana
ogl cal aftirvity pr Nhﬂ'&zﬁythbpel&acﬁl 2005 15(3)319 29,

adm ni stered cofrpound. Exan'p Freed 013@;}" g?fgglgi%%%lﬁf |l FH168.
of carriers are|propyl ene gl yonl -aals e SRS PeHE ke
and ni xtures of | argani ¢_sol vEVites. GRWhScrimheRes. 44365¢7@1 N
th%Pt‘f’ BYYA " exci p| BNIF refers B‘“‘éﬁ‘“i‘“ﬁé%"“t*"%’l‘}b%%“éﬁ%“ 2006
gto = [Jl"ld'l U ' ’
facr i rtateadnmnrstratTomrof —a—conpount: l:)(allpl es;
without limtation, of excipients include calcium
car bivrhat deert proposutl Hap agiRl e, celld It Sedbbg &S odidbki ey RRBs in
of st cel lul ose derivatives, gelatin, vegetable
neyrens Elﬁdn Polizing, (dgpamigey @s| they ﬁé@tﬂswm@nqa@n@p oxidase-B and
ca@é'cﬁf)ﬁf)[rﬁgthfl@é’rgfé?%@t Qb R8P i ERE Heeh ?Y(ﬁ%%écpﬁrat %Qt%cyte cells
phar maceut carrier I's arf’ agueous utton o
mgpybé nepablkedfipneutisg N6 gérerated acturoinxmrtgl badinglotagiomd dependent

- mEp BRI R b8 ST T ELBEEH, RO A 521-33).
A@dﬂk&lh%?e cérﬂgHUGf‘ tHeS oSG R TRRINELR th@ﬁ %bﬂleHXe %eéccﬁ{?&féﬁfg function

Suita tes adm ni stration include direct
ang(ir eNpsesp aiqp@mmenmtabhlezmg sngemey nuygalse b suittlleefor treating
Pa Qﬁ@o 5]Ior exanpl e the cells nmay be adm ni stered

I'rect y into the brain as described herei nabove or

di r eOWing totimsutfivgentudledrenc@s ol ds&eadecds ke EXAIRAE tfnsporters
her ei nbel ow. . For any preparation used in the nethods

elgpmpafreexcigionicitrhas tren shameapdas acarsafiveffeter forAlapbBendotti
2 e S [ I r [

0(?2 T gtoaguJ f&%{r?rg@gesrg a’§9s 461 th())Pﬁ "thtcfoc%gls Io? tl¥ oéxfeg’ein? tugfgn‘uon
whigh sshownamedlevatede glutamm hramqmr&r desivite dngyoisenbe atiltshle for
ol ti . Such informati on can be used to nore
QU8 A%l y determine useful doses in humans. Toxicity

and ThRe! aRerlihE teddoeed

descri bed her e%:n can b(gy%égf (e)f {r}nﬁn%ggehgﬁlg?anép&b&% %rowded a
methad ﬁﬁ@@&ﬁﬂlg@ﬂNﬁd@@wwézﬁordﬂw tro, in cell cultur es

or e ni,mal s. exa OHDA- | esi o
| AT B 4R S R e Rl R e e or
co&dlﬂllohldfr’the @ersttd foleAMRIE Syﬁ&h WEi¥h BeayUbe& thehtod WABL the cells of the
i mprovenent in delicate notor function by chall engi ng
Preseat WMeHANs t o open sunflowers seeds during a
part er : ansg ce _may. be used
MGG BB LON, SIESSOSOLE, Syl o Rten

(mtm:haa@saiﬂy nmfdsreafcs tof aCASharepesatisaln @R pbti6 BN Ueh&8by such a
tingtin and ubqu|t|n |n neurons of

|
m‘?cﬁga‘“g‘isqlt? lé??gr%%ﬁrwgla% flisgass 9t disgtdern t he brain
St eMReprdi@h@HS ex ggf«?f?ll\l S Gedses T EREAs ﬁJafl)_éfﬁl Yo B&%ﬁmally

sites of neurona 0ss 1 n the disease. Transgeni
traﬁtedewﬂashe b)ellsué®dr1hesi Izaereindnrtluda; butdrndi Kmited toalalpain disorder, a
nutatl The se Uﬁ ocanp

R 5 el Rttt frnider oy sighfgive disorder, a

nelitodBgddrative disease or disorder and a convulsive d1sorder.

More specific examples of such conditions include, but are not limited to,

Parkinson's, ALS, Multiple Sclerosis, Huntingdon's disease, autoimmune
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mmcs the cholinergic deficit of the septohi ppocanpal

pat hway | oss in Al zhei ners di sease. Accordingly ani nal
wore@el13t6eDnpri sing this | esi Oh may be used to PEBIL200500699

cells of the present invention for treating

i val and rotatiqnal behavior

erge G sor Gshetan finfhyy DO Y Rod CUePT.  macular
d wpduﬁls a?cuaﬁdtré’aimxfso{aﬁcp%xﬁsf aa K3t SahRD Mikidied

e?él | s of the present invent |eon§g Th e%gaa obt a|1 n%d ?prr%ssmn
algghelism; insempinomanig b@haworemlzmmerssaséypﬂ@w ani nal

For o 8 B8 AR @Rl B0 Py RRGhehu T Bm any

attdlegalaserg gor-anitologond Qlydedalfkb’génhbeorr Retogeiic) human donor. For
adm ni sﬁﬁr ation utilized. The exact fornul ati on, route

exgmpley el mey be iselated i aélag@n@aqiﬁvséomé@mﬁ sujeethe
i ndi . .
condl 1< 2ot oPHErElcAf v Ehtthithn B alifni R A6 iStrated individual
usRigaa wEo0y ogtramadplaasvsnos appro?dbimsame uiatues Of whith depgnds)on the site
or egﬁigg Par ki nson's patient can be nonitored
i cal l y for inproved notor functions

'nd'”ﬂﬁzttleﬁﬂop id MRnEMSRANGE, tQltesat 2 o Wrafiing
injection, the acti \r/leﬁl ngr edi ent s glf %}Eﬁ% orYrafting” are used

ln@m‘haméb’t ﬂl@@m @pdpegit toothenmgroducticnr nfiltht edlls f the present

oS5 GO ORS TR AR K0 RIYRUR 89, Bkl e o o

alks)géneﬁct onzendgereiyddnol.ogi cal salt buffer. Dosage anount
and jnterval may be adjusted individually to | evels of
t he HeGelle cumbe é’a‘iﬁéﬁ inigyiheeeniipbneypys sysiem ortigto the ventricular
efife il el ot t thes|

IS MR G RS DURRL BRI Gps

treahelslantetioreﬁfchrdb @\) Vibitigpefitle emplangi(i) teation of the graft at the site
Det ecti on

ar ctelstl nd rooute of adm nistration.
of JLRFE G R WRART O A 8 JEROR S i e of
traQ@;Sl@ﬁ‘tah&ﬂ OMé'tltﬂ&lss Fdfefrhﬁ%laé‘iﬁﬁgr%flﬁgshﬁe efsud ﬁ‘o example

condition to be treated, dosing can a sihg
emprypnie Frain yisgie, inderibobtshrnis iheve bewsi tlchscnbﬂ;ﬁ Be “Dleural graftmg in

o SRR 55 SO B PLcEL8 SEE Bl 35D

et anpﬂm3)o11“hé’seqﬁﬁm&tdsl i8¢lud® nﬁﬁpéﬁéﬂb}glnﬁl Qr@spMhthiion, Qfe. within
be dependent on the individual being treated,

the flest Deija (3 gprismared-ie aisifs theibspn arieatrpaienshyl transplantation)
acﬁ%%?léffa I%@Hnoi:l%r d%_}%.%lﬁ gxgcgamgsggen ft 1nhcﬁe R&S%?)%alh R5 9910 be opposed
to ddrbraingtaraichyma wi the tine dfeﬁtnsmsntweort o a careful and

conti nuous nitoring of the indivyidual changing

c on&flﬁr?ﬂf‘ﬁencgg‘?‘ale %lﬁsé’?aéltat‘é’nt (28aP% aLTpelpk US SV ﬁmrp@h@s @)
injebtidn HERUTIRL Stﬁeeﬁ&@ b Bar@ﬂc (#Z e%ﬁ{‘ {%% \g@{r @h‘?e Surgical

sufflc:lent to IeV|atethe
masas dol esposehide rim)ﬁi boaini pgendt}mmeaamcb tien ddpesitieg ltse gfaft ko the

Ca?r :r ‘gté | n%egstg éﬁ({lvgim é@t?ﬁ(fh%f?{i??dgggélﬁ&g gtq)vegl tne graft and host

bralf WisQbed eRefimb iof @ratif® a8 hoth Slfiate %&@ﬁ%al ARéA8Fon between
anti biotics, neurotransmtters, neurohornones,  toxins

they grafs ansl hos rhsain ritgswe i fseef inapvdtanet ifnietiabmojuirbdsharibe graft
oS AT deft) Bt b PRE vl e oR Ut of the host

i nv edﬂtdrMWQEy tHequref® n&gﬂﬂeﬁﬂaﬁfe@ €8 vihttiBleOs B cz8rhiSventricle or
e of synthesizing a neurotransm tter Such cells
sulacﬁga dé&r PBdBe pyrfagef thgthost brain where it is separated from the host

brain parenchyma by the intervening pia mater or arachnoid and pia mater. Grafting to
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Appl . No. 20050265983 to the present inventors.
Foll owi ng transplantation, the cells of the present

w0 povensdeon preferably survivéd4in the di seased BECPH.2007000699
a period of tine (e.g. at least 6 nonths), such that a

therapeutic effect i s observed. As described in
lB(‘éﬁ?ﬁ'I“%e maytheeaceamplishstl tyniajegtiers ef thei donen téltsnonber growing the

o DA | b
A e S B DL R AGRD er
bvuaipllamtadw it ethé rens@inie plim!éﬁ’e diststatiod @f thée raft. 40 subdural

ost .transpl.ant ati on. used herein the term
g"ag%‘%ﬁa Gelp Biay Heduigcted a%unsiﬁ%ﬁ urfgeraef 1Bp peain sfter making a slit in

tHRAKAR tIﬁﬁ%ﬁ@ns"’iﬁg) QR84 Ifegi%hy bEfheHost QI%mDﬁlgf %Q E'nelde by drilling a

invention will becone apparent to one or
helgjang @)@prpmgtthmdmatto ppomit ¢heardediztafenmidfrodyhiagé e b@lMsB@ed The

e not jntended ta be Iim
SRS i oL, Saibledu i & ettt G B €h glimensional
stapekicscatdibites %Q&%E%d'f@x"dﬁ%lhg ﬂleaﬁaegf‘el ihfd8@E @sired location of
her ei nabove and as cl ai ne clalns section bef

the e oz spimal eaidt aihesnabpmav alsq henetro@ldedmtpgh@pmneemucleus
b T ScAh Y S, AT IR ekt g ol ot brain,

asg Wblﬂjssﬂlatspmah&)rdnventl on in anon limting fashion.
General | t he ncl ature_used herein and the
Tht 6ls et abade

| abo Leinele Eanﬁiflf’“?t?‘i i ihpplihyeregioa pdike tissue. In some
dsBy/ 1t dxABt
“icrob; ol olgoltagﬁa(#ggf r eco {1%15&{ %Eﬁ% g/atkm}nélﬁneogm Yt fhe cells

mpp djq-nlinqdmteaﬂﬁ ttahmlantgthltq achealthy riegion n Inhethleﬂ el WBay be

ecul oni.ng: _A | aboratory
pEfEnr %5 aBRTRER s, O 55 4 Rlby T0ki0S; wereby pribtmhb iy fusther
davaigectsl @fat Begloagy WM@&M& l I e
(19%4 Aa\us u%ﬂo et al & rcragémfoggg)tﬁ%g tll'an%larMitlon he cells
PW@&MF&%faﬁtQIthag@émaWI ey and Sons Bal t| mor e,

A P 1
VoI ot adshiibhe, TR BN sypnbiof S, i@, s g ppage. and
adidinistemede to ahesihehBed: mnﬁh:kpl@mitldﬁ’\l%clpl@@é %ltfp'l&l foh§ By be
c?OkS w York; Birren et al. (eds) "Genone al ysi s:
mads Uype BSgrgcadlifual Series”, Vols. 1-4, Cold Spring
Har bpte Eélﬁﬁraé@géﬁsﬁfn #?é’vtﬁ{% ;%:r&ég @f%g of the cells to any

met hodol ogi es as set
prqde&@mlmg szteﬂ, 11588 Dexdn 04 @ﬂﬂa,l ©3id, i5,rdR8véH hoanthumatic, allows
oratory Handbook"

m@%llpfj:n%rg juig, ﬁninu&quopgy 1 s.e‘p_erachggferep& g@@)or theyspme ske gping the

saﬁ?gdgﬁ Elégp%h%\?n ea;}ﬂ ﬂlgggiﬂsa}n.lﬁﬁreg?ﬁ b% m f?eggrg 3H¥tom1cal regions.

Multiple gratts magtaossistof anmixterod] celj preVpdndesa Ilnixlthﬂe of transgenes

4 Stit
et ghgﬁaﬁlﬁ% 5515’[ %ﬁ%ﬁ%ﬁ%’g@ &(@P’fﬁ’lxl‘—fggt?g’olrg fo RﬁB‘loétlBﬁe]& 10" cells
aré amgeucddqrengtdfi. CT (1994); M shel | and Shiigi (eds),
Sel ect ed l\/bthods in Cellular |munol ogy", W H
Fr edifanirasplapition Natp veyities; I8 ;mayw be | mbfeered for spinal cord
d i b th
wrBRDRRES BY bR BSUR) YolORE e Sk el 8 Bgenra

neN@ssyst}:nY 9ANS3 20 meB A% akplantdtiSd Qa\71'€_32 fo eﬁﬁ@pl@ 33 descr1bed by
517; 3 879, 262; 01 654; 935,

St%“e%‘if ‘gséfa@ P’93§61 Kl 5:204 1980, byzmmwmmbor&merlmrmm Qmm and
sto%é)%lblggdlrj?%h% 1%%3]5 d%ﬁach a@ei@&ﬂ“@u@%ﬁ rql%y%\é usef ?0 create the

cavity. The graft is then placed in the cavity. More than one transplant may be placed

in the same cavity using injection of cells or solid tissue implants. Preferably, the site



i0

15

20

25

30

"Nucl eic Acid Hybridization" Hames, B. D., and Higgins
S. J., eds. (1985); "Transcription and Transl ati on"
Wo20084 3468 D., and Higgins &5 J., eds. (1984);PCPHi2ed/000699
Cell Culture” Freshney R L, ed. (1986)' "I mobil i zed
Cel | s and Enzynes" IRL Press, (1986); "A Practical
of Gipdentatipnvist dictates b thaiGNS dieardes) beimy treptedganyd thedastrocytic

ohe PR idf Witk it bboudbiARTbr b B by

thé\celtbeoti the Preot, inSiaion) #00 ex4ahpl, 1RO secrdliSGBINTArePreferably
trate es for Protein Purification and
H@F?QF q yhetaptia vigr efderingts p8ispte Manual * CSHL

Pr esﬁn&el 26 )iuto?Jg% u?) ket Laﬁ:h%lgérlf htb riﬁ@ﬁc%%@@ﬂmgg reactlon when

reference as | set herel n
adnefiisiesadc tes ther boqbr ewedzﬂdanpmaahgm bae bbds dd\mt@pmmo reﬂhee the

B bl b e g S50 st el b e e

re¢igiRAer imMné NeybtBhor sBt bRRpeANR Naf tﬂ&{ %‘ltalog§us cells in
I ncor por at ed here| n by reference

irrmmozf@ a@ngzs&tmmfmablammb;ws @ﬁfoﬁ@ﬁenﬂplaataelchNBCs

ture of hu
C%ﬂ &5% nar r oviwgs?s | Pat &%h%rapﬁ %ﬁct?ﬁd) ag\expécroencapsulatmn
1rmﬂilllng ciratl sph@ioal tehiglosiRl matroédcapdul fiodsinvelvidpeiatdeP flat-sheet

%&1%# n donors with informed consent. Lowdensity
an ggmb@g@}eps Ulpdaand) gk ’g%‘:é‘ﬁ?]@géoof mammalian cell
enbaffl b PARBr oSt o 01BEh:2Rt 26077 0/ M) and vashed

HBSS Next™, e cellTs’were plated in polystyrene
pl addethodd aﬁpsepanng maiotolapsetts e kEowwtih theditsmnd include for

d,. di f ed I
o S5 BBl TS5 S LR S PR o
phén&iy@fnﬁﬂﬂn?ﬁde&%e%téﬂ /p%hf(ﬁﬂllé}ﬁﬂl%} nBloJc&QnH/ ?meng 2000, 70:
47genlclllln .5 0nits/m” nystatin (

e Chang doil Ian \/Péal@Sh éhdRreckdwies tfonedcmnmqaeplﬂmlneﬁ enzymes,

RO LAPIL RIS LGRS nIRSE Rl ST FlShfo o, 17 2050,

anﬂaE&agﬂj & tah, GAt howes @i @hcdpeulanderhemad Susu(ér Piotbsensitive
E‘E Lim was changed twice.a week and cells were
popgihtamine plpha-grnodnpamylidepeacgiate) el Micmemapsyln 20Mhtlge 245-
51Astrocyte differentiation: To induce astrocyte
differentiation, 1 XIO 6 cells were cultured in 10 mm
di sﬂ?@s ex@aples nveroeapsales are prapiatdd By eemplekigembdidiet awdllagen

wiflP gy %eéiﬁeg"ﬁé%aélrw S“@Eﬁ‘hﬁ G GBKEH metpgryhe acid
(M addRBefly] RY Pate ét & lt%ﬁb%apgtg ﬂﬁléﬂleséqwg pm.

basic fi br obI ast

Sushpribenapsuled Icaﬁ i fhﬂﬁerfgdnﬁhpsum&@ﬁ&h edaitiend2-8Mm ter-polymer
trescin 100 selenium 30 nM transferrin 100

sheisyipjoyder Ap {raparig ﬂﬁ%ﬂﬁW§ly qhpezeg saogtlx susfeen endhtol oimimizdinlasma
t ff %
prdgg%plcd!eb%}grre ‘?g% %ﬂ% S%W %{ o EMQJFEF ?A m ne%nﬁ sules for cell

enchipsulatory Biayatériats. AVB2 ABCINIR;6)0. 5 v
2 RGBT, b e
(Szﬁﬁb“»etn@sf Al D@ﬁcaﬁﬂ@lﬁfe@t )ﬁ&@ in Aber) RYHLah telg;e'réﬁﬁwl O’Jgher

In some experinent’s
20%/5116)55189 Ot:ébéug@ltuvcse Kat3@pyplel nimecapsdeasie benjropdre®by the

polyelectrolyte complexation between the polyanions sodium alginate and sodium

o -
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medi um 24 hours following initiation of
differentiation. |nmunocytochem stry: For
wo powindwbem stry anal ysis, c& s were grown onPARILZ06/000699
round poly-L-lysine coated gl ass coverslips. At the
end of the experinment the nmedium was renoved, cell

cellloge sulRlste withrhgrolyeasiondiobdmpthylenesp apapiflingy hyswgchloride in

erature and perneabilized
th?h%?‘égc o el e o o0 (v/iv) in 0.1M PBS
for 1R0with betaprechdned shecedli endpsalatian msmkmﬁed'hhy smaller
i ncubating the cells in a.0 1MPSsqutJonc . 0g.
capSlg G sraiegoarl Wer 4he (que%y SRata opederic sapitl: dfiikion

prgt%g% Bnd ﬁzsf»ro (a@lﬂﬂ@s) oﬂC &Eaﬁ%uﬁ%&rceﬁﬁ imfroP&d wher? the c%szule size

equently, the cells were incubated in a
waotedtidednfran rit minn in¢0Op@S(Cndple Lot X, Tadpréwing kel Sneaphigiation

thiaeh- 74 cpomipor | Iampeke S RO PBHAR R0 00 Moreover,
nag Ohs bi&gpéu'iesa@hh V@Ngori]troh@@ dorRiZA s’ YAall as 7 nm, tailored

technology Inc., Santa Cruz, California, USA),
sumﬁaqs echemistri¢su mad pmiseamldnoamlmte’gtlge)s were found to successfully

. rabbi.t Glutamnes het ase h, ono.

imgpigile| migr R en AT i e ST b g Behuitur

m(o'ﬁbmlé\laﬂd n§fbpasiicle te@umcgo gMrsmedichl, devioy.. Mee CR iR Pechnol.
anti bodi es; for  GDNF staining goat anti rabbit

1999t 191y bdicdesal, 266 WMistafdaication teghidogy st pancreatic cell

con at ed goat
en%n$ s?l?a?lgg n]?}%ﬁélré@; a%‘?ﬁ%@y@%ﬁ@%@o ul aJr u%r obes,g
Eugereampli o urfcsipptdsbre SgaaltsnllmgudeN lmtaaréSﬁot limited to,
%g]egugat ed gg)@% anti-rabbit 1gG anti b 1: 20
e RYClophpIRamds, 1. OZBIQSROJ%kSB ? Ro seﬁ Fpquine,
h}lrﬁ@;grcﬁfo%dsﬁlfeu sWiSdal ARV u ﬁ)&alay rﬁ)l&i ishipd @Bétﬁcﬂlamme

0. 1M PBS tion conta ng_ 0. % riton X2 1
leflwharhide5 agathieBriand anamxasmﬂmdnab r(&EMKIAEE stpR),1 etaoercept,

e ure.. Nucl ej alne for. 5 m
T ekl Pea o tge et 55 bed St §hiofy fy MRS and
NbRISk@¥idan Anfitigfamhiasks Did F(&%AIUQ)? Exanpleat dfONS AN énclude,
nmounted in Antifaiding (Slg ,. lsrael) and exam ned

btusﬁrﬁ goulimited e seasyk sahirrlivaddpehobipe pragactivm akigynte adiflugisal,

oy, 005 355 EMASO e, ST

fladbipréfeax ainldothethacimpe kbﬂopfdf@r) Wetolgenemnadlefinargateg aaproxen,
Xenon Ian‘p coupl ed to a mgnochronmator (T.Il.L.L. )
naiBteERce s PRl Ry taRonF e AP y Ul ingR Gy t(talqmquﬁag acetifaingphen,
1@&&%1{ %x%in%%lﬁwnﬁgfdnﬂd% ifilters and conbined using
e II'LLvisl software. GDNF and BDNF anal ysis: At
t he Bnahyobf tlieanehhbcﬂsadmnbat herginp thecerdls roan deswinibistéred either

above, rnat ant ollected,.fromt
PEORICE EETRRY BerudT 2aarnirer e canBosioy el bta rgmprises
agﬁarggl}@:uticgll§g@egﬁbie&Iﬁéfsate and cul ture supernatants
was quanti f usi ng a GDNF or BDNF | mmunoAssay

Syst Amused beretya) | Hma@huﬁgaltqonm(?eltmhtﬁfqe tteieepreparation of one

The. absor banc .4 nm wa corded on the
RRSOSe AR RARE Bt AT Rl iR RSP BuhBSients
SWARN @s UstRemi@uBtABUGRItitIE Gdite &id teReipfeE OoThBpose of a
standard. The GNF standard curve was |inear between

phamgceptigalicopmositign g to fepilitgte adsaigistratioieelea eqmpaynd e d subject.

gg g g fs_lg{r% tef Itfr{]é)%rnsée’k’k%r&g g Iy %meﬁﬁ{é e ncu&rgeg‘tr reg?rs to a carrier or

a disdrt ithae dod kB caxsersimficagt Rrifadoh tcabijecannd @63, notabragate the
were coll ected fromcareful exan nation of 15
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fields fromthree i ndependent cultures per sanple. The
total nunber of MSCs in these sanples was determ ned
wdyoososusdi ng DAPI - st ai ned cePT nuclei and resuP@BII20@/000699
expressed as percentages of positive cells for either
F, gl utam ne synthetase, or SI OOb. Preparation

bigggiq@meﬂwf@ha&d mspertigssof gl adimanistgtedosmuoupdd Bygmples, without

T e TN -

so(MenM witla miatkir.ni um t h| oyanate, 25 ni Msodiumcitrate,
go sarc syl , M.2- ni er.capt oet hanol )
Subs GRS | teﬁnl ‘??Eﬂlplelgf ?f?\yﬁsﬁﬁlﬂml%t%‘béta’e%adﬂed fo a
Bl acARBAL0 bork 58K A ti6 Hurpd | r
pl sog?TyI al c?ﬁo? 49: 1) vve@e afg%lgta‘(é) adﬂﬁﬁlgtgﬁv(\@r g% ngund
Examples, withaute mt@hOIBOOf‘neﬂmlpwis amrdudeh enlcummtaarlﬁan@@d alcium

o RoP bR! B 52 ot e PR B A st
olmdqiolﬁmqieﬂecgmfo@cl pitate over ni ght at -20 °C. The
final RNA pellets were washed in 75 % ethanol, and air

dr i eﬁcwﬂifég pé? | &t Brefsred cinddimend iof BrP@ressat eigvention, the
H@ﬂlg&utlgﬂ%aﬂﬁ?%g%%%om‘%n%ﬁgﬁ | ned

spect rophot omre y using t 1000

spechfod)pthESJlfmt Eorn{uldativn- alid pdmidRNAtigHab HMgW&ﬁay be found in
er.ifiegd pl){ measuy i ng 0D26Q/ OD280_rat i o.
pggn g, Phaspaeeyiical Sciguess. Magk Ry na&a@m tEéﬁtP’O:ePA latest

edi®NE WifcH i ARDEFdrRbd AleROY WRRLERE chain reaction:
Real -tinme quantitative P fr the desired genes was

per f%n‘rabb: ioptea rof ABmiEsiratinn7inolds dqaetradﬁudrstretmctn oo the tissue

N e T R TN

brEinl dﬁ&feScrlk@&H’Bl’élﬁz&:Bii@ or airectlyGhte e %@@1@@@%5&%& in @%@ple 3
ID NO 1), GAPDH antisense 5'- CCAATACGACCAAA

her@ﬂb@(lgEQ ID NO 2); GDNF sense 5'-

ant i'sens W@A@J%}Aﬁﬁ% &@gf?l\@%lt%}l( @EG%{}I%SJ%CMW

efferctivEbideusie ns do& eamm'ﬁﬁiﬁ'ﬁ&i AROHSGn Fiird SBQ del culture
NO: 5% e'(%\I ﬁtl sen CCTGGTGGAACTTCTTTCCG 3 )
aSpAEQ ] ly 6} O KS r’%‘t‘—:‘}f’?él iy an et apget Apachieve a desired
coﬁ@ﬁ?ﬁ%@%‘r :ﬁtex( Sg@h‘ Qf&g tlgl)x ca@ﬁﬁé—geg% h}{&&_%ﬁ&lrétefy determine
us@ﬁrr@osas;mmmamwc A— 3' (SEQ ID NO 9); NGF anti

"oy sy SRR st R RS ey can

eld T;
b | Détﬁlréﬁﬁélkg)b@m&ngalﬁnggﬁglea SWM@&%%%@ i cedl clﬁl?a%& or

expgEmeptpl mnahss)For@mmpleaﬁt@HEe\nk;eloaed rrdsmw@am EsbaxAmal

ISR A Moy Bt Ty S8 G st ipproyement

inaletitats mose fﬁncﬂoﬁ@’ifﬁﬁiﬂiﬁ@i’ng@ﬁ@ﬂﬁﬁﬁf% d’pen (sﬁiﬁQvl/éPs Bds during

16 @ ut am ne synt het ase sense
a YQIMAW@;AGAGACC S (SEQ ID NO "17), d utanine
syntfigh, cear . yieurco
(SEQ I'D %I% al%d) ﬁ%@’%ﬁ“&ﬁ% Ser vdé%dp—%as a vc%g%lsease which
congfrise eimcreasdulo wsetbesspiof gCA(g}_‘ nepdaty  HakvaniGahgdléaen inclusions of

ofLI|n For uantitati real time quantitative PCR
htgla g lﬂ’é]lt gdp REYOns, o? er striatum and cegebral cortex but not in the

brain stem, thalamus, or spinal cord, matching closely the sites of neuronal cell loss in

the disease.
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duplicates. qPCR anplification was perfornmed for each
sanple in separate wells of the sane PCR reaction
w@bk@ba34eohi ch al so cont ai ned8 st andard curve f oPCEHX006/000699
gene anplified and no tenplate controls (NTC). Opti mal
experinmental paranmeters (hybridization tenperature, )
el oMgaisgaic hiioe magrizt psednasr s modak 6t ABS idbsepsanwpich comprise
determ ped for each priner pair. For each gene,
ili“F‘WtH@‘Sa single peak in nelting curve analysis
ass§§§ 8ehtbIp SRRl %)aﬁh{vé{y, QfanbdteedRERapralbuey cutiihgtHe@Rnbria,
was performe% ina total volume of 20 nl contai ni ghl
mimiicsothe tchelirygiv slefiel of ithe septeinppocamppl patlwaip ost g Adzheimers

.and 5. pri.mers (fimnal n .L.af i

disgieny AccPidEy iy Bp e TR BEEEE ARl AL B fegt he

ceR6F the P?esé‘ift iiRERGoNEdrefeatiddh & leiphdrf.i cati on protocol was
40 cycles of 95 0C for 1,5secfo||ovved{) OOCfrlb
m n Seedval andaretationgl behayior (B2a LR chiotged ﬁg%eﬁ‘ém@% may be
1.0t e ' hel1leGhe present

ol Bp RS o ERATHE: EAREY) 1IRIGE |G Ralibh DB SIS b P

inyhtiem 7700 sequence detection system (updated

10/ 2001). Reverse_.transcri.pti.on I [ [ .

r eackheofipty IQ%"F’@Q) .ﬁ“)ﬁTﬂT§ ”gd’é”% é’Bﬁl ééﬁe %“3 . %%Q%&g and animal
stlli& QArRNBMY, iRl fmeUsiange bhaoshel) f@NZ¢ MR human. The dosage
-superscript 1|1 (cho-B L, MD, A) In a m xture, ;
mayovdrgiideperglitig @pamthe Idosage dpme emglayes gre thegnie of| admyipisiation

uppl i.ed b he nuf act urery...: ,
oQHBPLAE B P R N 2 e
thoiitierbal Mosicidieerie bf aiespatlept's oonditien, (eed egnetings ef dl.,
42 0OC for hours. PCR of the desired genes \“as ]
1978+ frof el Phpmmcelogicrk Basipafnkhesaneyties nERe dr): For example,
cont abnl f fori 8@r fMctions
SRSt oA SR B
inpiehyiEp@ibre(rdqloaseato tdapay). f ol | oned by 25-30 cycles in

Thernocycler: 94 0C for 30 secqnds, annealin .
{or B eei e REEUouR O T Iipragep ) fmpasifdn may be
YXREEbIFER bRy sislogidilly @dispatible buffers such
foﬁ?ﬁ%%gﬁ?ﬁhjggﬁtg ﬁ‘gemgﬁlp%’ ?fi cat ?gnbv\}éssl, 0 ser3{/ed.pal‘-\’lT-ePCl:lRe

asidmlkpesdiaions Ringer s eplutlpi.fos phrtiolagical aBvmEsr-and t he 4
di fferenti at ed, BVMSCs, acear di e :
pr eslgﬂfagf3 AR GR lg?f)‘f'aggrs’?yoﬁgc#i ﬁ{sklé lgﬁ@ﬁ SEB el of the
2 @RATAbRdicREWWBEN afdh SufifioRnt &b leffeyihady aaghlite thx preaswiansmitter
in astrocytes (frominformation obtained frogi&the 4l
synithesisdyhe jmphynted sellsvelpossaer RAsEBITAP oISy S thedtysigfl effect wi
Tabl,e 2 [,e] . | C . r .
B
b@lisedas akidphind pldsmapbospbatiensouf fer (pH 7.2), washed in
the sanme buffer and post fixed with 2 9% GsOA4..The
thir Qeg@r}gﬂlg)pn thegseveity %emxg@@a oa gf;leh%ocxﬁltéoa 10 l?eoti]ieated,
i ' i Le{ﬁaﬂla' i TnehREMGHs 46th Dise of treatment
d&??%?@??)?gg Sgg&?gr . re gﬂgﬂifdr at ed |r11 gr adedC al gooholream .
lestihg) thiomn sevétale dagtsc toh sdvevd swedke roresiotinwtgnad of dle Hiseang- state is
2 using graded Freon solutions. The cells were
a 1?‘5‘3&_“ ed, gold coated and examnined using a Jeol 840
S canfh 0 dmBhRCI I PP dEitRBAE B8 adfdinitiarmatvElILSE &ese, be dependent

Functional characterization of glutamate transporters
omathe individual being treated, the severity of the affliction, the manner of

administration, the judgment of the prescribing physician, etc. The dosage and timing
of administration will be responsive to a careful and continuous monitoring of the

individual changing condition. For example, a treated Parkinson’s patient will be
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performed on trypsinized differentiated cells.

Transport velocity was estigated by neasuring the
wapialsicof [ 3H] - d-aspartate 0 nM foll ow ng BCEIDR006/000699

m nute incubation at37 OC in a buffer containing Na+.

.specjfic activj f th | utamate tran rters
o BisBREF bl ool b sl e, BRI pGREC Biritugms of
thedispade] Bis8d b tHEmoiRiopldg Tindib&Mpe. di fferenti at ed
accor di ngi to the nethod of the present invention )
acqulireeclls efathe| nreseat [nveation Moo 69-admidsiened vgth therapeutic
r el whe r I a e o1
o5l AU 7 AN ChARGSaRerB Boorfiyy b 2hs | Bplosices
arftibintioh| @strotkankmitians, pleakdgymotsy aodiey; instiite @bmbBMBenolecules;

Fi qur A-B). The differentiated cells were al so
%qweg%%&sr@dm%w 4 PEVOEERBUHFCRGSCBISE St #hL-DOPA.
A8QAbAAIE dhd B&Is' ofufhle #6seRS tivRaN oA %@%@k&@@@&g@ ﬁr{rigg)fther

ai\lgl gurés 2A-D). The ‘astrocyte phenotype o
calla sapabie dleyynthesizingednausdtragsinittenn Siithucel s sicedaseribalainyl$.Ss Pat.

Wit bty trqcyte rkers. As illustrated in
Aﬁlgﬂpe%/@éﬁﬁég%?ﬁ%%r%ﬁqgﬁg&?lgg{& change was acconpani ed
Wi t hFgisiihg wendplamtieat fieReNgdof @E rpﬂs% iRdn@ion ??ef&dbl%}rbhffvive

. of astrocyte Ca+ chan,nel;t) .and glutam ne synt hase
in( the) disgaged, reguéoras tnesiegt & Emey(fee-t taleagia abonthyle such that a

: at i [ | 14
PR ) AL B0k ) ESaHRLATH: RO AR e
indeijtionQuara tshdwie &t bowiable infthe HHOMDAC ietioadEmoasd hrain hemisphere

st ai ni.n ata reveal ed .t hat the percentage of the
ataésW??lv%Oﬁ%‘Mng trageplaptation apst B@E’&‘, md%maa?&fn@sna\as& mgdel for
ALBGt [ AN@8s pbstdRmINadfatidp further confirmthe

expressi on of astrocyitic markers, real-tinme PCR

anal 4siusdirsiptheftamnBaboulsrefbesonisi0 8t.ed i n° Fi gure 4B,

e SR o P E DAL i
will BEtald HparenPitd GRe BBLMAGHT QSIS . HROWD )uf)@t% ﬁ%ﬁﬁniﬁmon of the

secretion of neurotrophic factors (NTFs),
follewingsexempigsFwhishaire aet iaPNed tdre hmdingDMddigomally, each of the
nal yzed.. Real tinme P nal ysi s. reveal ed, t hat .
vefat Gt Pocky B P i PHERLE g hercinabove
anduadtcldimes iaf thNTERiny 38&ohi BEISWASng ¥RP&RAeHtS LPoR! in the
absence of these transcripts in MSC grown in serum
follpwimgrgxamples( Fi gure 5). | munostaining with anti- GDNF
reveal ed 30 % of the cultured cells positively stained
with the antibody (Figures 6A-B). An ELI SA assay wth
specific antibodi es wasEX®gdPLESquantify the

production and secretion of NTFs. Measurenent of GDNF
REeeBie foto ssddorthe doover |exapplegcphiclitpgrtier pyith the

pro
Ldd ARG, ' . a basal
ablaggg?&#ﬁ%%ﬁl%wéﬁ%guct | gﬁﬁd\;o/z&alg}ﬂ (‘E’{ tho g?tmeléﬁé %Qf{ﬁ%g, cul tured

VSC Gengralnirthb| ebenviatarel lisddi here{iSHBYSitet tabatatwty Wpiobedures

rasagel,ein in the cultyre dj a F wag detected,
g Heutiend ‘F’%’E‘g@ﬁ‘tlflﬁlf‘gﬁ u  Gavsrica, RigrRaogical and
re€HHANSR ADNA0 dihhiqRBs anshch oo bliped AF GNP SexPBlifLt 6F the

follow ng addition of IL-1 beta and cabergoline,
litergeureyr Seautiviotxampte, Koleutap Glemiaguh dtbera@piyRVlafithl 'sSambrook et

ts i tion.that, di tj gted
oL RO L8R RLPAL LR g Palar Bicaole tlimt LT RBAT v,
edCOIB4 3 eushGE etal &' CutRaPRfodols HaMEIallatBRN " aAfn iWiley and

can_be seen that the |evels of secretion vary between
Sqpg,. Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning",
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140pg/ 106 cells for GONF (Figure 8B) and 356-875pg/ 106
cells for NGF (Figure 8C). Astrocytes play an

w0 ppons@mn: role in the maint¥hance of |ow PCT/IL2006/000699
extra-cellular glutamate concentration by clearance of

s G TR L R
|
S&Qﬁlf@' hAhfea pbed N’@ka Yo gﬁr&?[g o e@d%g%%r%{xﬁ qudes A

anal ysis for expréssion o
Laflowatonyi Mensat richies'aS\éols. Al-Hj GhldeSymigs Haﬂmm @faboratory Press, New

Y 9ofh hefadfiRBRees Pes fie ol Srhe- sl Giabgtan: te3.202
4,80 NS 3TRS 893 6SNSRAT 5212 08F, e@élﬁeﬂ‘ltolc{éér t/gexf«%)a:agla t & Risook™,

up take fromthe culture medium of iate
V@l@meg I$Cellis, Jf Eomdl. t(lh%%)st&(ltm@ 0D BBl Kiedliar-eA Mh)lualA)f Basic

T{M&?E@%Flﬁg&ﬁ;“ﬁ% 1 ﬁgm d@@ fh ({ggélgﬁp urrent lgrotocols

indsintuooeidgiyt Vwrhesrlamk@msgaw E., @4 N1199He8HifY ef 11888 *15asf and
the present invention. The expression of the genes was
Chinicalh impygolegy ) ($thpkditipa) épnletoeoﬁﬁp&a@@p,tﬁow@gk,e@ 6w94);
vk g 0 a d nr
e R S T T
Frh@nm rind| Oo, Netyl &3l (3980)) avaitabile is@@uhohssays tahe extenslvely
ddlfftlaren d cells.of ”5]1 present |nvent|on show a
gyihe f‘f“c&‘ﬁ At yand foientific Slitgrapure, saey foroexpsmle, U.S. Pat. Nos.

3,T9E15937¢ hy 188Y, 1532 839l 153 aNds@574: 0858 98750), 8@7’@‘1&%879 262;

the celis of the present | nventi on express of

3,994 &% nd, 9ﬁ§,6i7‘&}xy3l,%‘3§653énd3 POONBATi #03AMAL at, 098816 edB79,219;

agl ko addi ti on e.ce pres
T VAR TR TR R A
“NanttiasAdid CHybridipstioar SHafed,f BY a0l | 4ldl BEgdiRem. f§omds. (1985);
"Tmssenchyrml stem cel |'s. EXAMPLE 2 | nt rast ri atal
{305RR 108N pad | TgAngations t emgs. B Dee and fifigeimnt $.ad. ededs (1984);

"Arﬁtﬁ%ell @Hftﬁ'\ée Fi‘ég%i?]egp RO%. f ch Cd éf{%ﬂ S I&mob%%zearbetl ?1 gnz%rfles"

order to explore pOS3I erapeuti ¢ pot e
IRLh%fesﬂel(l%@);f "A ReacficaS@uitle toWRikddutyn ClbiBVBCBerbal, B., (1984) and

AR el RIS, bR o HoR eiisoBd CukteTo

Meme& Aﬁa ApRlikitReen Adhg
it St STV (AT .
"Sﬁéﬁegﬁﬁ rigr ?_B_IQteEB FPugihemion ek CHacactdrizetich Q—lﬁ)Athmmtow Course

| h d t
MERE T preds ho il APs Ewileh B Rerpisted by el it ity s
fofth @kir. vOthes Gef@ral feferbndel @Ry pro%ﬁi’ea t%ﬁ o(hY i€ 88 Hndt € G he

access to food and water. Surgical groce ures were
Pr‘ﬁf‘é?‘?‘@? thsdeipmir beligyed do pe mellinomnon théert Ani rmed pl@&rcbd for the

Ra [.. Ce Tel
LR, 0 AL S ol et

hewoix by safareatehet i zed with chloral hydrate, 350 ng/ kg
i.p., and secured in a stereotaxic frane (Stoelting,
USA). Aninmals were unilaterally injected with 6-OHDA

hydrobrom de (12 ng /6 EéEﬂ“ﬁ ed in

ascor bat e-sal i ne) using g%ylo m syringe with a
26- gauge né€ddraserization vfiestiepie-diffeteativd BMEOe t WO
Sit . in two depth). The
cooﬁgﬁﬁg{{%‘sﬁgm& [ a D%ns were as

Isolation and culture of human BMSC: Bone marrow aspirations (10-30 ml)

were collected from the posterior iliac crest of healthy adult human donors with

informed consent. Low-density BM mononuclear cells (BMMNC) were separated by
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follows: (1) AP: +0.5, mmfrombregma, L: -2.5, mm
|ateral to mddle, V: -6.5 mmventral to the dural

waeoobassp2 and (2) AP -0.5 nj L: -3.7 nm V. PGI/L2000/000699
based on the stereotaxis atlas (Paxinos & Watson,

1986|)P At _the conpletion of the injection, the cannul a
AMGUR dlepsityceradignt Ghdthatmly apsd washed mathoHBSBe| Iﬂgxt the

t r %
ool e 40 FoTD 141 SRR e BN e
comsisedtofstuttatcéds modifad ieaglesahediimr(DMENR yapplahbmed agth 15 %
the intracerebral injection of 6-OHDA. Mbtor asynmret %/ i
m

feffh scatfosrri®r €-Sn 2amMe-glvaraiger d0Gingim! wisriamyRg, 100
PARARREER B8 A DG SR AR AE YR, LRHA it

mddlaﬁﬂ Ireyelakenenn o Foldwing| borefuendy oaditepdnit nlayeérs dwetw trypsmlzed
aI ateral turning b(ihaw or to tge ori |naI | esi gn

regq ’b%@é{"@s@ eotluspeq and, papseepd et Or gmﬁ% to expenments
GME R&Reh Was&hate t(&@&“i tweBf abhdelfy \%@%Qlﬁ@rﬁﬁ -at B8 in a

th a rotation rate of five turns per mnute were
hwdﬁiadé%&@z)lnbebamr est abl i shed PD nodel and were used

o TSV PR Of panimies g, Ji plolt” 1318 cens

wéﬁerdu&htém in TO M ishes, aCk R Kverdl répMBRIKSith 9*&—&%&%1&% medium
6- OHDA | esi on, the PD nodel It)s were divided into two

fog 8 poyrs GMEM ﬁlmplqymw Wit SN, Spi Lrabvinmaineq 20 @g/ml human

. %al gre\xﬁ%a 9&t ex ﬁeéyﬁtr?f@ﬁt a g&is ﬁ@g)zwmgnnl%‘gmn

bgioaffiteebludtt QrowNFfa@fo@dngnﬂ«‘)C@ﬁd SN2 hﬁi}z@@nﬂ:&t r@@ylie Spg/ml,
i ke cells were harvest ed[\f“ or to transpl antation and
prps%@p@ d8d1Mt peiresolm 140G & o@ldnm A0 M, $ahsfaein TOR pg/ml).

AR 43, I, TR BERuFlY hEHH 5 DoPeso Ehtrentatio
medialn, (DMBMOBusplHierBa 9HISEN] & B 4 inkalhkOUibutyry]

X‘ e. The coordi nates used for injection were as
CXCoF

dl(cngqu S4pM ispbptylmethylxgnthine BBMXs(SpemanAlduieh, St.
Lol Mlsfh ISR TPy K Sl My B oor

(pAbiioaschy, hendoser ag/ind nhurhzhe niiepwlirs MBI ENRGDifdcGEE- 2)0 In some
rotation tests every two week as descri bed above.

exprEneESellof B HLARPBE oF &@bﬁgah@eat(l%ﬂpg )i Were sadded emto the
f
mE B EPHAR B8t G RN 0C | 0y

Rot oImmdocyMtﬁemmm d?er cmnmmﬂteﬁﬁmy hradysisyasllg e/steegtoa/tn on
i sted of

h k
1 PR DD R o SaPte EIatSiponFroR. (AHIns 810 Aihe cRperPagp the
m@iutd §/ak FEmaR, %@ﬁé Iv&@a @tked URH p allaﬁ)rﬁ’PMeh & @r%\’mr:)afor 20

t hemsel ves fromfalling off the acce erating rod
milrthSI atwipem (t@npﬁrmmmaHMMCablhmdl thenenivdr WithnD1261% Lritdin X-100

R e TR e M

thmeu@uf PO381 OBt éa,h&mtn%hta\nﬁﬁg 504 %ﬁhblegaﬂe sdrfi@ (msyﬁdna 1%

to open sunfl owers seeds during a maxi mumtinme of

baiing) seym 4lbm@md(é3rSA)dSpgn¢)ofpmlthwr k37 °@ni Srbsequentdy, the cells

PRSI B RES 0P B AL R hon Bt X RIPIATES
N@Sr énd navenBEAS With?prdﬁa@ @fiBoiBs ke ritpur idvi-gind fiti{1taby ac1d1c

neasurenents were taken. The ani nal s vvere}sﬂl aced

PIiOF?“é B%FQP): kid8Q (QAECBu{ﬁbbit adtifIINF d elfs (Janta Grugi Bigteelsnology
In-gh %aﬂ%ﬁ{z, (éah%}ﬁﬁ, M),e Atle Saﬁﬁqﬁm){ﬁ ndCrér Y ﬁgc 1:30, rabbit
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[Gonzalez C, Kolb B. A conparison of different nodels

of stroke on behavi or and brain norphology. E. J.
wokwsassience 18 32 PCT/IL2006/000699

(1950-1962), 2003] . | nmrunohi st ochemi stry: At 16 weeks

followi ng transpl antati on both the control and
antir@htaneine sgtthetp@ ME@(E(Sthp-&‘dd@stSd} LLoms Adissirk Ufg), mouse

sl 20y Ao o denfe vt THAY Roealeh pGopies

fonGIﬁQF %ta%?lh%h (gat fag;! r%@bﬁifi}lﬁl "sﬂl 2@9? %!; @dde«f/ %or 1 hour and

par af or ma In 0.1 nol . Brains
suhmqaemtbrmne@th,wqmaAktzkaMM 4:0%11?&601 E% aﬁltlfrahlﬁt Ieéuantibody 1:200

(l\ﬁgg ]gtﬁggst, &ré%gox%, gélg,cbsgf)] Slpé)ﬁzoglil% “gﬁgg /eeﬁ%%fe% cronjugated

goaf! FabAlralf W@ anfBsdyl 9260 Qhndt RGRtiAe-Rx\Wdhfigatetl ﬁEO(QQJaﬂR@on
thi ckness on a microtone cryostat. The sections

Invmetedesareli fborpieripBSY egtrdroyanBag WSyl yers| @b@dm %154 OBS
| | nd
o GERE GRG0 LA L SHROL S 1B S R e

appliedd @b B how dt h@onﬁaﬁ’ﬁp&@duh& i Nncleowt:m snamgi ﬁurISnmmutes w1th the
anti bodi es aga| nst human nucllrll Icﬁfgﬂl ﬁg‘g
W%&Y@n&A ICHEA dStemant kg, owing e | disegAn PBS, the
prgﬁﬁll orfs H:an (il é& ldl%@?%g%ﬂi@ QRA! exar@itd@using a

agal nst AKO) .  Secti ons
ﬂme:menmmmrmspedoupiedam 203 dameBd. hh(L ephptml@d Mairtinsried,

G EAR o EXANGD TIEERRER T AP PER o Al stanl and

Aféﬁa 568) r&peiivel) t Refeh geiiFhtae; usih’igg @ anoantdmy afdlpled to a
I gG conj ugat ed to Al exa- 488 (1:500 Ml ecul ar Praobes,

mppe@mematorR (T USA). gmgq)m@q;{ M@ﬁtmg_nqd@ Lﬁerglany)ooﬁalgltal images were
SRS hEE gDt Rlor 178 foibReg Bt B PLTMHORTatAR,

vver EGDNE afhd BDNE ddaBFeS: aﬂﬁdtheoeﬁﬁlr of |t]moa(ffemﬁttat1ﬁ§ Procedure
ycerol . Control inmunostaining experinents were

d%sanbfrdeebqyet supgrngfanh aes saileatich Gom oy plate pa ol Piepobgryested
0 | ) i

oL ohuRSES Y B0t DRI BPND JPORD Bk e A s

stipejratingd waﬂtqlmnﬁﬁed by alsing lanGBNFator BRNEsInmunedksee System

dertedrmge f the.d m ner gi. c..neur o int

PprED o 6, Do mang e pRSh i “TACH Rt Sl 1) b was

rée@ﬂéa oh%@Ml 1aw RE4deP (BiORa@ PRI BHHNRdItBR VA1 Weretded to
i psi | ateral atlons trocyte-like cells (5X105)

prodnee gnmwOﬁ the OBNE or @DNEtsméards tThe QQMF sfandardgurve was
iy b8 o BB B PR kporing o 10

cél!%h;ﬁll'ame was neasured in transpl ant ed rats as well as
in saline injected rats at 60, 75 and_ 105 days

f ol | 66l rrguangrsgssmeas In pider dﬁwgn@,@p@ﬁmﬁmer opgopitive cells

I r
%@g%ﬁg%ﬁ 16{#%* ?ﬁtﬁ%ﬂé C?h v¥e1¥\” pec]‘f%/cf:{”rf? %@%‘ﬂfﬁ*@?lgﬂtﬁj‘g‘ of 15
fidlds fivpotideihddenidd valedes pdraampres THe totslamerbef obmsms in these
aver age of 160 rot at i ons, per ur .at_ b

eline to 60
sqRlgt | Ws dpermined byacoynsing, s‘*P?ﬁt%%ing Sl g sesults are
y
cpilFRd 8 Bekeolaf it ol Bl ﬁ’? M GRREY Blapmine synthetase, or
Spe@s.05) . The control group (n= 8) rotated 155 tinmes per
hour _at baseline_and 140 after 10&

si gnifrensgedion SuRNAs ytal N4y 3\3¢§ i50dt ?fg%{ﬁsd?(ﬁgr(fbed by Chomezynski
ahd gg@cﬂ ?Rﬁﬁtﬂdg&enﬁl %tof‘sdoi‘ﬁ '19§ %’é&ﬁ%eré A PhptEP %th%b pl of
was perrornea I n or de

er to provi rect measurenen
of notor deficits. Animals transplanted with the
astrocyte-like cells were able to walk for a | onger
period on the
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accelerating rod than the control (Figure 12). The sun
flower eating test was also applied to the animals. At
wael20p64860f ol | owi ng transpl antPati on ani mal s werBCT/IL2006/000699
eval uated for their ability to open sun flomer seeds
inalimted time (see neth e transp

soaﬁmalp ¢4 o exandimpng Duaaneie, 3 Mbﬁoggur&s 0 ??@Sdamosyl 0.1
2ROl BhoRPagRtadfinl o 1 RBLSATEM bﬁu&%ﬁ&a%H 4, 1 vol.

[ ow ng transplantation th
p}wnohédaambed)eamhﬁrzl folc eﬂ Gb.lmioﬁorrst tloagy] sichdi €49:1)ewere added.

f d der t d t
SEBlrR PRl ea e Fbat ek Foni RRorelReS R rbE aRGh.000xe
fo@fzblmﬁﬁt‘é? aB A qHb &P pies e&gqqlag@wagi glikdd WithPevols. of ethanol
transpl ant ed dlfferentla ed ceIIs@é ures 14A- }{N
andnuhngMavamaﬂgwmhao prsaipiietel ovieirdgly o%fg‘)@{ Jde dipal RNA pellets
BSRRNEE 1 33 Bl 2R B by oriche Ak Yt n DR

tréfrAPwatbhEBR dnisuk b RiNYd matdetehhmt:d tsb@tmphmtomtrmally kiging the

cells are capable of restoring the dopam ne gqil cit in,
NP 009 spestrenhotamepterr Nagpisem) yl%ﬂ ""tas iVigtifedh &y measuring

t @6@\@ ntranmuscul ar
Opéansp an?gﬁ?&w‘gfﬁgéﬁ%ﬁ% e-l1 Igﬁélll C1"er enti at ed hBMsc
i npr Rud-tirhe guamtitdtive cleverss todnseripticn pgbmeraseo cBeinnoetetion:
of ALS MAT Al N T Ani mal he col .
Regl-t m@% atw @ﬁ{E “F"O%:%gg?ﬂeé ‘?ﬁsc%effoaﬂﬁa LY afgé%? Prism
TYRSsegdRe Qf@fécﬁ&? §stdie (Aﬁﬂi%ﬂ%oé-y@ﬁﬁfs?hﬁlhg’ S@Uﬁﬁﬁeen PR master

mce were bred in and at one nont h of

mox f Gprilied hicsygemex yq@éd thy fodlrwingl Brgn@fs L@Aﬁ@ h%ﬁnse- 5’-

A CA T AT T U™ D LAPORG R 5™

COAAEACGAEC A RANOCR@DJG 5-BTA W@CT SCATIONFCGShse  5°-

I L2 u%At ream grl nmer gSE I agmtl}r@aﬁ) pqiph@rar{tlg@@e 5.

T g
A@(HEEGGCHZ%TAIHADTG(M% e(SEQ bED ud€d S tBIDNFsanr@bpnse 5-

LA B o T 8, EEENER B M e -

MDA RREASPEA CORNGS AW ECAPP(ONOADANG: ) RATAS B 86l fnsé hes -
Tel -Aviv University. Cell transpl antat’ion and

MV BCCO ECATDCCT:-Bx 16EQurtBn 2dr o8yt eNGF  sense 5’

CTAETEBT SR 0! RBEBS 175 0 PRt Ty e -

dA@@MTK@e}Gm@r Gmé@mame}-wm(ml It 8i: e\aey y GEWP sense
by a rotarod apparatus with accelerate

TM?@@G&%GAH% i a(SHY alDiaDon] DM @EAR/eﬁetl sense

SR oﬁ%ﬁ%@%ﬁié%ﬁ?séﬂm@%%ﬁ@@ Pl oc

TRGGETCAGAGGC KA GECA AG-8 BRI IIAIND:i ]m)uﬁb'ﬁtlaanmexénw t h 5’-

ant i éI;}umam gnti gz g é&{fﬁﬂ@%@ Uﬁ\ﬁ)t ggiltsclﬁé@ana 5.

A d(?é’f(}%ﬂﬁ(bﬂﬁtﬁ g;&x b g@@;{@ﬁcmmd Ayl 66l bethfan%&?ses’

was not norna ute nonpar anetric test
QOENGTGBITT n@TCU]QCééTQC-\Eé:{SEQeI@ NEY: ttheGlutamine synthetase sense

5’-CGAAGGCCTGCAGAGACC-3’ (SEQ ID NO: 17), Glutamine synthetase anti
sense 5’-AGGGTATACTCCTGCTCCATGC-3’ (SEQ ID NO: 18). GAPDH gene

served as a valid reference ‘housekeeping’ gene for transcription profiling.



10

15

20

25

30

conparisons of results. Data was expressed as mean
+s.e.m RESULTS The astrocyte differentiated cells

W@ 2006/1346006) wer e transpl ant¥d on day 40, i nt oPCTBL2006/000699
hnSOD mi ce (n=8) intra nuscle (feet). Parall el group
was jnjected with saline. In addition wld type

(n slforaﬁaarﬁﬁ%@;, Teelntige aHamitatijer BGRs 48P @R) s prifermed. in

ISR SRy RO ah SRR TR o

the %tﬂe K’GB.yreaaﬁmlldlﬁge, extacly alsooconéiesl. stz%mdasce enruenfoﬁleguh[ eene

a‘ék?'i%ﬁdgr%ggleaggt Ig}o I?P ?%&r ﬁgjg{)or np% %ﬁgerimentzﬁ parameters

k@rehhftzam nbﬁp&ﬁduén eRnghBimyeihadt merswe@ﬁé&eau@{)d were
conpar ed bet ween the transpl anted group and t

determinesi @raﬁadh prigeer prirc By gachrgenyz eetifynigea webrmﬂakgn auglting

S UMER S S bR ARG RR) et ant

hi st wh@BCRabvaebuﬂMntdaaﬁl Aastalpesifu@e el dedtaihidy Wil hof the
anti - human nucl ear ant :Ogen anti bodi es i ndi cated that

ahoe-desrgioad cEA /el rseash of theel apgtidgprimers (hnd)conpentiagon of 500
oSPPLESL, 10,1 GENLEH DRER SRR H ORIy o o
DEBfavate enbodi ments, may al so be provided in

var | B BcaTeg RBotH R LCA T Aol Ao et fefoved by 60

oMERVI fifn eAES CQhQﬁﬁ‘aﬁv‘e éahﬁla‘ﬁ%ﬂ& %Nheoéené otiif@lRt versus GAPDH
enbodi nent, may al so rovi ded separately or in any

wat perfoineedsusiag e AdET (met d, tesuigktradtesl imthentseorbublegn #2 ABI
scr be conj ecific
P e e el Ba Nt R B ROFRS iy
al t eRpriev Bansciipiivh i pb@tmmsse aldin ViRt o (RE-PER) RIPPCR was
apparent to those skilled in the art. Accordingly, it
cared ARt A npisrogrAsk RO samples uFing Hieel(tAenayaes RT-superscript 11
d.var n h t
(B BRSPS il L g bRt 4718 (sigma.
Upub) i eBaffenaipphal bytthe antlupRivesy 18pRM OI'T,006 uM dNTPs, and
nmentioned in this specification are herein

RNasoorigaibeed B e agiarihagy yphsymagin episiesd. | WK t hBeverse
f h

HRERUAE TS Riphied BEes SCEE Y Rl Bl B i s v

pavfsnep edtlf speaificypranes imdinvixtlwa kéntainig Z at 84, ﬂKbhﬁfer (Takara

I ncorpaqrate rein by ref rence I n _addition,
Jaé’?‘f‘)at §nqu gNarE?rt | M ki ens o@rlra?rya%éyr Bpige of Taghpalymerase

Rlla' (j%? @olﬁgfé 95 388 \}%%P Sié {Tél{%grge(%rc?& 99 %S?ﬁ &Y seconds

I's a rror art
amleeh;@ﬁﬁS PG feni( momma'nd BNG@L atibdiod & 72°C Ao 45 @écahésd Under

human cel | (1s at. | east ong_astrocyt
thﬁ%ﬁ@?gﬁl&ﬂ%ﬁ%ﬂ'@tﬂqnég A B R Png\taéﬁlvieéwd
PhenRITVIRER Wik §edbith &P Iin RS SREDYIRE ST S 91'1& the differentiated

phenotype is not an astrocytic phenotype.

- BMiYIsaacedrdingrtonthe en¢thmbnﬁthespre@natnmamm Emmessmn of the genes

nesench ste Pe @ d at | east one
W EPRER restri i ie BRETGRS P i eRisrn ny Socrtes (from
infRERIHGH bBRined RS aRl ﬁteﬂéﬁ@ 'Mﬁq)rhﬁer%e uchBeAiib ﬁeﬁaﬂ&d fa Table
structural phenotype. 3. i sol ated human cel

2 berigpibelovag at | east one nesenchynal stem cel
phenot ype and at | east one astrocytic functiona
phenot ype, wherein said
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mesenchymal stem cell phenotype is not an astrocytic
functional phenotype. 4. An isolated human cel

wewpnssing at | east one ne%%nchynal st em cel | PCT/IL2006/000699
phenot ype and expressing at |east one neurotrophic

factor, wherein said epreZ ionis at least 2 tines
greater than a basal exp- Zn of said neyrotreo

[
uw T L n ot

o T T AR 107 11775 TR IO Y 73 | AT
68¥uI at ggftg@efﬁgﬁgcgtr%g hum R Sgfetein: ()4

hunrn_n o
TTUTIATT O\

%@ﬁcytg W@%@%%; (i Ctggcaécfd C%a:)ffgoﬁ% ??urmn

asSt SLEITT 01
aRenoty %E Eﬁgzgﬁgenchym{ﬁs@ mgok(g%%&fohenot yI‘SBZ“FJ not
ek ST Ec){ SahdetcRBGPAL YPE,  Afdchdidcdgcautec] €aSt Ofeesakt sail d
human cngm@xmmsl ses bot h sggidNat2d east one
aNF ocy| hGgcpRepgkiype and 3attcheadictt@asd one nEREEty mal
st em ce| SE@neN@t2ype; wher e SERADYON&r e each
THdepen{mgtdeyagsmeptettred bet|\sessrecdcgapadctdd. 6. [ANMO00360
i sol at edSE@IDIN@FJul at i on ¢SERAP IO human cel | s
WeER ei n Ctgqgi“aﬁ@ccfi@%t N | sreedsigagetsiishian cel | Nl}é@?fﬂ%ss

311n1r nhic fS Q'IHRNO erei-n—sa

lat | eastS
ERbFess § g'“'gmé@g@gﬁ%“ltg 2 1i§ %tgﬁ?t‘é‘ t%’Fc\ﬁt han aw%ggzgll'l
ﬁeﬁgenchy@fg recaﬁsggté? s (i) gﬁ' , ac%\%ﬁ%@ T&‘I\/?%ﬂ Sal'd htiran
¥ S CYRMclopfordiicgg €St O 5@%&@% ¥Omt: STen] Rribdosis
phenot ypego akbidz ) at | ec@gngD@Jcp g said hunmpn cells
BBREESS r@g&@g@tg@ﬁtaé‘t@aSt onectp@ghasttiEttRi ¢ T acl swmizanel3
sai d at | KEQHI NOI/BO msenchyrmblsmmelljhen type;
where M amgdctddidinegarcht | ndepencenpitycasel ect e NHWGEeN
1 and 99SEQID ¥M@:4lso| at ed qERIBAWutAti on conprising
GEARN C¢labseysbrseeiaree (i) dteldgestielacaegtlts  saj jNNQfﬁ%?ﬁ
cells ¢ )MIQNO#L Least 0 EQJDINQ‘MI c_structur
BHSRot yp E.Q £ Zlgg?gas?égst M g&&%w %H;;za'%urran ce W ez
cohpri ) é \"A8 |TLQ\_|#L,[I12 (‘iQttCtCCc“I CTT T JNﬁijSjBIC,
%Egz,gop}[;(p“éif‘gﬁﬁ@éﬁsgﬁgﬁ\gé%l || PG RE % s not an

Cy i, tHée pireT (T at NLeaEE3
g%%sgf sg% Hﬁl [*fééag S coUc é%q%f gﬁj&fw said at | east
TIOLAST T OENItE cggagalég:t Ural |niehRlNagtRag sai d| afndoesast
one NMesSeREQ ygms(%) gtem cel | |HpenotNge2 where M and N are
eash 1 njepensaphidycaae] ect dapaigiremadacand 99] D&S’IAN
i sol at ed SE@D Npofsul ati on clHBYIDNNG4 human celll s
W@D#EI n:| cfacdetcagecdemetst N % |ofceatedackaimirnsits cel | $ NMORPHeI se
at | east SEQE Nt Yocyt i ¢ f untBQAIBRK): Shhenot ype]l (ii) at
Ieast M %of said human cells corrprl se at | east one

mcell henot e, d mesepc "@th tzesmo/
Tt SR, At TSR YRS, (R ¢ RS TRRY ;
glhRharRhyREin p%Bﬂ)lﬁ’td tbu)ffe@(;l)ﬂl gag!washed af th‘é ahile Buffanamigldssfixed

conporlse both said at ]east one . . .
with 2 % OsO4. The third step of fixation was performed using a solution of tannic

JZ
)

o

oam ool l hiharmat o

acid and guanidine hydrochloride. The triple-fixed cells were dehydrated in graded
alcohol solutions. The alcohol was then exchanged for Freon-112 using graded Freon
solutions. The cells were air-dried, gold coated and examined using a Jeol 840
scanning electron microscope.

Glutamate uptake: Functional characterization of glutamate transporters was
performed on trypsinized differentiated cells. Transport velocity was estimated by

measuring the uptake of ["H]-d-aspartate (20 nM) following a six minute incubation at
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astrocytic functional phenotype and said at | east one
mesenchymal stem cell phenotype; where Mand N are

we@2wh/134s0ependent | y sel ect e%et ween 1 and 99. POI/IENG/000699
i sol ated human cell and isolated cell popul ati ons of

ST vt B ORGRE NGl T SneitPis e Stisgot tg Eidtpgale Hansporters
wés%&bass%a RS erl&ﬁtyq@k 'theRﬂﬁHﬁ@tdf?EbtélB ighfl ms 1 or

wherein said at | east one astrocytic phenotype is a
strd&EﬁU&ﬂ"Sphenotype 11. The isolated human cell or

ceII ul n of cl a| 1.or ere sai d at
" eadtRE ARG kBt s cop nfBA T B pfesBh invention
actigstbh wpellit hké'hﬁofpﬁ@lbgjr edsehibﬁﬁgl a@t@d)dyt@belliseivhereas the control

eFo pul ation of clains 2 or 7, wherein said cell
Iy thap Sere gpvn 98 samndip grgding alone texbibited @hﬂﬂoﬁ?fﬁblast like

m&x%hol-égg chaab@ligt §@|d<“ fes Cl%-?& Ul el e%ﬂﬁf%ti cells yere
ereln sal astr ctlc |ona enot'y
aldos amz@zadausingmsmanimyngadledtoemm&cbp@ hzdndt ycpmﬁrrﬂeﬁ th'Eh'eumque
sol at ed human c celi{%ﬁl_gpul ation of clains 3 or

asgocyirSpislte 1y 18HPS conprise an astrocytic
str U%Ur@trogﬁgn%)éﬂ(ﬁ?fpe15 of TR | &lsatypgh heurme; C%ﬁﬁéar using
cell popul ation of clains 4 or 6, wherein said cel
infnoflapresesipe a@éysaﬁwatbttmcqltasfcoMer wetkersa IASpHm’améyipa Flgures

h | |
/P Rl BEF YT S e BPatE) il PR iR hogginine fo
S1pbetas, Mpesubanin Of aS@bdteNEae AN RAY) Sideplutihe BRHAANYE@S), (a

17. The isolated human cell or cell popul ation of any

ungguecsiiogyte enzyme fthat catabelize glutgmaleki ﬁn fdiliions theoesfsi séamed
el | shape, an
T e
[ soIQmamiﬁhaHmlnoﬁ el 1Munedy|toqhemm@t staltmngf danyreodaled that the

pefieptsdt of he asbiteesrle B gl it aed Pt Yo e ranse of

2085 yocytic marker. 19. The isolated human cell or cell
popul ation of claim18, wherein said astrocytic narker
is ales Lfmfﬂaﬁrecqﬁmethe 2gpresoimm iof gistipexdtit unarkerse |r¢a1¢1rme PCR

o P 0 8L VIS8, BB e

re@ehted bf IOQO| foll0 Bitndltt CAlu€ wéB¥h®fn & $10Wbeta arlh G4 krafdcripts.
12, wherein said astrocytic functional phenotyPe i's

ex pS’é‘§§ agfrpcytes are keown fomibeis seqretiorophnairetaenhay agtors (NTFs),
thé §1 8 gévehseﬁTgs% il cﬁﬁﬁ?tﬁhﬁéﬁﬂ%ﬁﬁ%&é Fﬁ)egl?%e%?keeﬁ%me

neurotro aCt orrn a nese
PGR lahaliﬂs réhealed thlt akeocyel Hﬁ‘ftrﬂﬁiafteddeMSb |exple§§&ﬂ aigloguadtities

a 4, 6 0 1, wherein id at | east. one
ot A FsckarBii e % U o bt SADERRer o bt BaaseBap in MSC grovn
in ‘(é%ﬁi Bt BRIRIN Bib@k S ChhM&ithsPEM 19%1@%19(}%@%} %gedaled 30 % of

, herve growth’'factor ( rain
theeultuoed egdlsipositisely staiddBME) the raatlbcmiyr(ﬂgurafs- GA-BT- 3) ,

neur, ot n-4/5, . Neur. ( er.sephin

der Mé%ﬁﬁg‘u?séﬂ Sk it @8@%&8 usgrltg guan fm[w production
an@i debRFi¥n REUTDES, %@as(ﬁrérﬁ'&ﬁ(ﬁf GONFF hrodufisdH Was gés% bh the cell

factor-| F7IGFI and Neubl astin. 23. The isol-ated

extaerefigvet I7) end it gropth atidom Figuee 8Am Althoughes basal level of
Gﬁﬁ?%t@c‘uetmn was detected in the cultured MSC and neuroblastoma cell line (SH-

—

SYSY treated with rasagelein), in the culture media GDNF was detected only in the
differentiated MSC. |
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| east one neuroptrophic factor is GDNF. 24. The

i sol ated human cell or cell Popul ation of claim18,
wob@sas4s05ai d astrocyte mark&r is selected fropCT/H2006/000699

group consi sting of SI OO beta, glial fibrillary acidic

pr Oi\)%{g %?%"3‘88 am cg g@}%?o% ﬁse%&gﬂ Igf a@g\IFowas detected

foqbam@ %adnmﬁebielm Poekf Ghdt béUérnglmé a'f&’ct@?’\'@hich are known to
regulated by IL-1 beta and/or cabergoline

upieguiee (INGeReis alhpmgng@nrsapmr@ thi letice Ithag thecduﬁ(feranﬂaﬁag cells

bR KRR 5L A Ut gkl el e o

set&EBIGEpn@B chnld Uitedan e s&@uttian tHe Mvels b Sé&&ibng%lgr@étwg& 69-
14@;@13 yte-like cells. 27. The nethod of claim

tells fa P RNFoKige 8R) and %iﬁ:%’ingﬂ@ cellsslon MG EAFigure 8C).
h |
houkierdis, 10 FPUIR R L ML P g

glwtetated coficentrafion 26, cldaeanet nofa ghamaset vat Ihtgh-z(fﬁnﬁﬁll glutamate
human neu l i about 50 ng/m
RS B4 Gl € b GPRRINS SyBOBH. ieralorse e gifferentiaied

e LIS ol s

and |ghitamp syhihetaber Adoﬂpqaxmas@naﬂaw-ﬂ/r}?gmm tcadsbxsptlwas found

d sai d reby
L
wa?ctvidbm/by‘:‘ el kBelaein e ugtdke TH@ thetilafe fledfinbfMhd Hifferentiated
Ceﬁg rein said additional nedi um conprises human

nbﬁhé\k@w{%ﬂ@ﬂﬂ(ﬁlﬁgﬂ)loénd human basi c

fib t

| a{ﬁ%ﬁbl%%eﬁfézggﬁn Pgl%c%ﬂ%ﬁ (i): rfor%x%d %éie?gog rniunci ghich
mesghetlymaB4ell 'Ehé whithh asircm&tm Ic@lil madlers Weed exprested by the cells of
thconcent.rat ﬂ] thGF.isfagout 20 ng/m . 35. The

HRICRYY Tgen, P%l & SXPIGETLG %g?r}fsa@a.ue therisio Gelldypamwas also
cohipaiddelo o

ot e e T Aoy RS M R RIFIL B By the
literpiairen, Th8 redults afersummiuizad inFaldé 3 daieinbeldv.ur i ng i s

about 48 hours. 37. The nmethod of claim26, wherein

said mesenchymal stemcells are obtained by: (a)

culturing a popul ati on of celbg 3conprising said

respanchymal st gmagRl 1S 1T a[pfel i T erafifghfEdr um
capabl e of malftai ni ng and/ ¢r expandi Ng sai d -
rsénchymal stgm cells; and]|(b) seleciing said-
rf@déhchymal stegmcells fromthe eells|resulting from
Nestiv (a) . ++ + A+
H-NF + + -
TH + +

NGFR + * T
GDNF + ++ +++
NGF + 44+ T
IGF1 + ++ +++
BDNF + ++ Y
CNTF ND ND -
GFAP + +++ -+
S100b + ++ A+
NT3 -+ + 4+
Neurotrophin

GLAST + ++ EIR
GLUL + ++ R
GLT1 + ++ 4+
GAPDH + ¥ n
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38. The nethod of claim 37, wherein step (b) is

affected by harvesting surface adhering cells. 39. A
woretoositsof generating astrocyle-like cells, coP@IIIRDe00699

i ncubati ng nmesenchymal stemcells in a medium

ST 509 e 50 S S 0o S v
sﬁ(ebﬂbi(c;%]ﬁﬁ&yﬁ@ ISt 5 urfﬂeréﬁt% fﬁoﬁ{ ﬁksgﬁfék_r\ziﬁdst%%@“g aB?%k}?écytes

human neur egul in -bl
F%rrﬁaiamlwﬂ het el eﬁshemﬁenfanvmloasxpmmﬁcmmgeymeinb diydebylase

ot PO 508 e e B gt pren

mt/l‘llﬁ:roaOfexpreﬁsh Higip elavdls adfl meﬁtfoh@ﬁltnbVﬁacﬂﬁ‘Puﬁfd @btrocyte markers,
trocyte-1ike cells, thereby treating the CNS disease
dlgéreﬁp %?%j@?m from mgsenchymakstesegie- | i ke cel ls for the
treatment of a CNS disease or disorder. 42. The method
of claim 40, further conprising adm nistering to said
i ndi vidual , stem cell s EXpMPEE® endogenously

t [ ast .one_neurotransmtter. 43. The
o gL swsp g atmgoce- MGHETaeRiath BASE improve

di sease or di sOr 48 mbior FumSidn® ILBSHR ald Ve di sease or
di sorder. 44. The rr’gt hgguor éF&? a’ms 40 or 41,

whergi d}dée e%@{%réjfhé g@%ﬁblg rthqutlp%ﬁﬁg gBte "’8 o?ltl? o M present

the group co stin
indérgivoc HRMSEs differdimted avcomling i thermkahod aﬂ t}&f presént ¥ivention

d dd d and a convul sive
W‘Eifei%?‘ Z?ﬂtefﬁgl a%t:%h&eﬁgalzgp ‘%Q@PWUEF’%@WP@PS wher ﬁl n
h t di d is selected fromthe
Brgd@&'ﬁ@f eg%\%al VeZ‘HIQSﬁéoﬁrs mul tiple sclerosis,
epi | eRsals: AL Sﬁﬁgh& ﬂ@&l@i %ts gﬁl?sisf'ae S%%hﬁgyzzo—zso g

aut ol nmmune ence onyel 1 t1's, i C neuro
werk agehfanths 6f@dD@pbslby expd:mhmtrreﬁtll anidalease lwged in standard

f
oo oh S i PabRAEge 428 | nﬁaﬁﬁaﬁsﬁ%ﬁé, S Totent:
12Mhedafietdyort afid UsR QfceSd @b ModOarfdl whfer. D]? res were
cel | s_are nonautol ogous cells.48. A phar

peglrpek nrdes thecwippivisiomef the AnimalcCare é:cmgamee ahghed{abithedlcal

claims 1, 2, 3, 4,
Cegl%r(?ﬁd g{ T&%%\LW érﬁh’aﬁnng‘égm \9]; accept abI e
car ri-OHIHEQIFMEE Rdt§WeNGa1fab§t@uﬁanth Ahlof4l hy‘ENétM 350 mg/kg

Uni versity . Ltd. O fen, Dani el Bahat-Stronra, Mra
Pwearnérﬁéaufe%ﬂa éost‘zri%&c|f9@1€q@9ﬁl@%ﬂ§mwxmmaumem@aterauy

infelMPRIEL WO FAVE h§ﬁ¥%bTA?BdEF%%T&€EW ug:dlggﬁlegl i%Ea'?‘sSco%ate -saline)

<130> 31988
using Hamilton 10 pl syringe with a 26-gauge needle, into the left striatum at the two

sites (6pl per each site in two depth). The coordinates of the injections were as
follows: (1) AP: +0.5, mm from bregma, L: —2.5, mm lateral to middle, V: -6.5 mm
ventral to the dural surface, and (2) AP: 0.5 mm, L: —3.7 mm, V:—6.0 mm , based on
the stereotaxis atlas (Paxinos & Watson, 1986). At the completion of the injection, the
cannula was left in place for another 3 minutes before being withdrawn at 1 mm/min
in order to prevent a vacuum.

Measurement of rotational behaviour: Lesioned rats were tested for rotation
behavior 14 days following the intracerebral injection of 6-OHDA. Motor asymmetry

was monitored in an automated rotation-measuring apparatus for 1 hour following
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<160> 56 <170> Patentln version 3.3 <210> 1 <211> 19
<212> DNA <213> Artificial sequence <220> <223> Single
wa eoanstsDNA ol i gonucl eoti de 300> 1 cgacagt cagPCT/IL2006/000699

ccgcatctt 19 <210> 2 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA
subtutgaaous ingentiod f eddA a2ovistapoavgpline eigmedyt ¥ mg/kel dissolved

. <210> 3..<211> 25 <212> DNA <213> Artifici,al seguence . .

in 555981 5585 Agp ARt PRE SRR e MBI B EPado i ogival

le§i6 R arle defis€ ARAFARAMT BAL1e6dford DecotddRyttrseddilive déa TeshB™f the
DNA <213> Artificial sequence <220> <223> Single

6-OFHah desima Rats yaibusctiotadiondete of Giys turngpetaninug were considered to
be;?% %%tlggllgsg?d b tmo%% égcf‘ Q\?eres uge?dléo? é‘&ftiﬁé leg(f)e%téz 1”i'?h>1$ test is

Sequencg
widely used as a reliable index of dopamine depletion in the striatum.

Transplantation: Six weeks following the 6-OHDA lesion, the PD model rats
were divided into two groups, a control group and an experimental group. Rats in the
control group (n=7) were injected with 0.9 % Saline. Rats in the experimental group
(n=6) were grafted with GDNF-producing cells. hBMSC astrocyte like cells were
harvested prior to transplantation and resuspended at 5x10° vital cells/5ul in saline.
The cells were stereotactically injected into the left striatum in one site at the two
depth (2.5 pl per each) through a 26-gauge needle of a 10 pl Hamilton syringe. The
coordinates used for injection were as follows: (1) AP: +1.0 mm, L: +3.0 mm, V: —S.OA
mm; and (2) AP: +1.0 mm, L: +3.0 mm, V: —4.1 mm, with the tooth-bar set at the
level of the interaural line. After the operation, the animals were subjected to rotation
tests every two week as described above. In the case of human MSC transplantation,
animals were immunosuppressed by subcutaneous injection of Sandimune (10
mg/kg/day; Novartis) every day.

Rotor-rod: Performance on a rotorod task was tested at 3 months poét
transplantation. The task consisted of three consecutive trials in which the rat were
placed on the rod and challenged (until 16 RPM) to prevent themselves from falling
off the accelerating rod. Each trial was continued up to a maximum of 2 minutes. The
interval between trials was 30 seconds. The results were obtained from two weekly
tests.

Sun flower test: The purpose of this test was to challenge the animals to open
sunflowers seeds during a maximum time of 5 minutes. In order to perform the test
animal were denied excess food and supplied with only 45 mg/gk/day three days prior
to initiation of monitoring. Animals were trained for 3 days and on the fourth and fifth
day, measurements were taken. The animals were placed in empty cages and supplied
with seeds for 5 minutes. The number of open and eaten seeds was measured.
[Gonzalez C., Kolb B. A comparison of different models of stroke on behavior and

brain morphology. E. J. Neuroscience 18 (1950-1962),2003].
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DNA ol i gonucl eoti de <400> 6 cctggtggaa cttctttgcg 20

<210> 7 <211> 22 <212> DNA <213> Artificial sequence
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on P O U B R PR Gl Firdiy it 6
mK@20K sa?indfoBowed by 260 antaf BNA 4d%i poafomhaddihyde indd O @nold PBS
oD 95 S90S WSS, SRhost 107 A PFATPBS £t 48 Tbirs, Flfowed by
cryoprotection in 20 % sucrose/PBS for 48 hours, and then frozen in isopentane on
dry ice. Serial coronal sections of the brain were cut at 20 pm thickness on a
microtome cryostat. The sections were washed 3 times in PBS, and subsequently
blocked in 5 % normal horse serum (Biological Industries) in PBS for 1 hour.
Subsequently, the sections were incubated for 24 hours in the same solution
containing primary antibodies against human nuclei (1:30; mouse monoclonal;
Chemicon International, Temecula, CA, USA), against GDNF (1:200; rabbit
polyclonal, Santa Cruz) and against GFAP (1:100, rabbit DAKO). Sections were then
washed three times in PBS and exposed to secondary antibodies: goat anti-mouse IgG
(1:500; Jackson Immuno Research Laboratories Inc., West Grove, PA, USA) coupled
to thodamine; and goat anti-rabbit IgG conjugated to Alexa-488 (1:500 Molecular
Probes, Eugene, OR, USA) applied for 1 hour at room temperature. Nucleii were
stained for 5 minutes with the nuclear dye DAPI 1:200 (Sigma). Finally, sections
were rinsed in 0.1 M PBS and coverslipped with 95 % glycerol. Control
immunostaining experiments were carried out by either omitting: (i) primary
antibody, (ii) secondary antibody, and (iii) both primary and secondary antibodies.

RESULTS

6-hydroxydopamine was injected intra striatally into rat brains to induce
moderate damage of the dopaminergic neurons in the striatum. The extent of the
lesion was measured three weeks later by injection of apomorphine leading to the
ipsilateral rotations.  Astrocyte-like cells (5X10°%) were grafted into the ipsilateral
striatum of rats that were preselected based on their rotational performance.
Pharmacological- induced rotational behavior was measured in transplanted rats as
well as in saline injected rats at 60, 75 and 105 days following engrafiment. During
the experiment, both groups were injected daily with cyclosporine in order to prevent
graft rejection. As illustrated in Figure 11, apomorphine-induced rotations decreased
from an average of 160 rotations per hour at baseline to 60 rotations per hour ‘at 75

days in transplanted rats (n=8), and 50 rotations per hour 105 days following
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accelerating rod than the control (Figure 12).

The sun flower eating test was also applied to the animals. At day 100
following transplantation animals were evaluated for their ability to open sun flower
seeds in a limited time (see methods). The transplanted animals opened 44 seeds in 5
minutes compared to control that opened 44 in the same time (p<0.05) (Figure 13).

At 110 days following transplantation the animals were sacrificed and
histology studies were performed in order to identify and characterize the transplanted
cells. Anti-human nuclear antigen and anti-GFAP antibodies were used to identify the
transplanted differentiated cells (Figures 14A-E). Immunostaining and confocal
microscopy studies revealed that up to 25 % of the cells that were positive for human
antigen were also positive for GFAP. These results indicate that the astrocyte-like
cells are capable of restoring the dopamine deficit in the striatum and are probably of

benefit in other neurodegenerative disease.

EXAMPLE 3
Intramuscular transplantation of astrocyte-like differentiated hBMSc improve the
motor fuhctions of a transgenic mouse model of ALS
MATERIALS AND METHODS

, Animal Model: The colony of TgN(SOD1-G93A)1Gur transgenic mice
(Gurney 1994) was obtained from the Jackson Laboratory (USA). The mice were
bred in CSJLF1 and at one month of age offspring was genotyped by PCR analysis,
using the following PCR primers: hSOD1 upstream primer (SEQ ID NO: 19)
5‘CTAGGCCACAGAATTGAAAGATCT3‘; hSOD1 downstream primer (SEQ ID
NO: 20) 5‘GTAGGTGGAAATTCTAGCATCATCC3‘; IL2 upstream primer (SEQ
ID NO:21) 5'CATCAGCCCTAATCCATCTGA3"; IL2 downstream primer (SEQ ID
NO: 22) 5’CGCGACTAACAATCAAAGTGAS3'. The annealing temperature was 53
°C, the PCR products 236 bp (hSOD1), 324bp (IL2). Mice to be used in this study

were healthy until 3 months of age and became completely paralyzed between 4 and 5
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<212> DNA <213> Artificial sequence <220> <223> Single

strand DNA ol i gonucl eoti de <400> 15 gggt gagaca
wao@aasmoya tg 22 <210> 16 <211> 20 <212> DNA RCI/B2006/000699

Artificial sequence <220> <223> Single strand DNA

ol i gonucl eoti de <400> 16 gcttgtgctt gtctccctcc 20
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U<220> <223> Single strand DNA ol i gonucl eoti de <400> 17

yFcct g cagagacc 18 <210> 18 <211> 22 <212> DNA

<213¢p1NiahSplshfalion QdChEIRivt2 00n<823%0,50.591 ¢ Bihandstrocyte
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differentiated cells 4rrepared gis Jeporibadnm Ezamplet) fefe fransplan ed intra
_seguence <220>. <223 [ ' j
o STAHERRG ERRG T RRE e g AT S il

week by a rotarod apparatus with accelerated rotations.

Histopathological evaluation: Mice were sacrificed at day 110 and the legs

~ were placed in 4 % paraformaldhyde 0.1 M phosphate buffer, pH 7.4, 4 °C. Paraffin

blocks were prepared and immunostained with anti human antigens antibodies.

Statistical analpsis: Comparisons were made by ANOVA with post hoc
Dunnett test when more than two groups were involved. If data was not normally
distributed, a nonparametric test (Mann~Whitney U-test) was used for the
comparisons of results. Data was expressed as mean %s.e.m.

RESULTS

The astrocyte differentiated cells (0.5 x 10%) were transplanted on day 40, into
the hmSOD mice (n=8) intra muscle (feet). Parallel group was injected with saline.
In addition wild type mice (n=8) and mhSOD Tg mice (n=8) were used as positive
and negative controls.

‘The behavioral assessment was performed on rotarod (see M&M) from day 40
and up till death (day 120-140) every two weeks. As seen in Figure 15, the reduction
in motor performance (i.e. the ALS symptoms) was significantly delayed in the cell-
transplanted mice.

Animal weight was measured and compared between the transplanted group
and the controls and statistically analyzed. The control group showed a significantly
greater (p<0.05) weight reduction than the transplanted group (Figure 16).

A histological study that was performed on day 110 with aﬁti—human nuclear

antigen antibodies indicated that the engrafted cells survived (Figure 17A-C).

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in
combination ih a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single‘embodiment, may also be

provided separately or in any suitable subcombination.
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<211> 20 <212> DNA <213> Artificial sequence <220>

<223> Single strand DNA ol i gonucl eoti de <400> 20
weragtggerc agagccttcg 20 <2k9> 21 <211> 20 <ZBRCHIDRNA/000699

<213> Artificial sequence <220> <223> Single strand

DNA ol i gonucl eoti de <400> 21 tgcatgtgca gactcctttc 20

<210> 22 <211> 18 <212> DNA <213> Artificial sequence

<220> <22 > i Ie str nd. DNA ol i gonucl eot i de, <400> 22

aaggaybay dByertionghasy been sigscebed sing gonigacsion D specific
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DNA ol 1 gonucl éot1 de <4 acacagt adg cccagg
wilk beappatertas thost Skitled 21:» ﬂ[amt <Bt&rdibgly, ftiis unatbncEquI eﬁtbmce all

suc% e(x)ltem %i%/?ég r%ocriL %ca’udc’ntsrzfjl dva%or?s %19&? I}Ulfl dhe s<1:ﬁ91’9 ;n broad
scope of the appended claims.  All publications, patents and patent applications
mentioned in this specification are herein incorporated in their entirety by reference
into the specification, to the same extent as if each individual publication, patent or
patent application was specifically and individually indicated to be incorporated herein
by reference. In addition, citation or identification of any reference in this application
shall not be construed as an admission that such reference is available as prior art to

the present invention.
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<213> Artificial sequence <220> <223> Single strand
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<220> <223> Single strand DNA ol i gonucl eoti de <400> 26
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<213> Artificial sequence <220> <223> Single strand

DNA ol i gonucl eoti de <400> 27 ttctcagact tctccaccac 20

<210> 28 g2 isbhatdP homar TePNOnpaibing af\idast bad abtrgtt ghamtype
<220> <223> Single strand ol i gonuc| eot i de <400> 28
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2. An isolated human cell comprising at least one mesenchymal stem cell
phenotype and at least one astrocytic structural phenotype, wherein said mesenchymal

stem cell phenotype is not an astrocytic structural phenotype.

3. An isolated human cell comprising at least one mesenchymal stem cell
phenotype and at least one astrocytic functional phenotype, wherein said

mesenchymal stem cell phenotype is not an astrocytic functional phenotype.

4. An isolated human cell comprising at least one mesenchymal stem cell
phenotype and expressing at least one neurotrophic factor, wherein said expression is
at least 2 times greater than a basal expression of said neurotrophic factor in a

mesenchymal stem cell.

5. An isolated cell population comprising human cells wherein:
) at least N % of said human cells comprise at least one astrocytic
phenotype;

(i)  at least M % of said human cells comprise at least one mesenchymal
stem cell phenotype, said mesenchymal stem cell phenotype is not an astrocytic
phenotype; and(iii)  at least one of said human cells comprises both said at least one
astrocytic phenotype and said at least one mesenchymal stem cell phenotype;

where M and N are each independently selected between 1 and 99.

6. An isolated cell population comprising human cells wherein:

@) | at least N % of said human cells express at least one neurotrophic
factor, wherein said expression is at least 2 times greater than a basal expression of
said neurotrophic factor in a mesenchymal stem cell;

(i)  at least M % of said human cells comprise at least one mesenchymal

stem cell phenotype; and



<400> 29 gaggcgcacg aagtactcca 20 <210> 30 <211> 20

<212> DNA <213> Artificial sequence <220> <223> Single
wa eoansteDNA ol i gonucl eot i de45400> 30 gaggggaageCT/IL2006/000699

ccgtgctaaa 20 <210> 31 <211> 20 <212> DNA <213>

Artificial sequence<220> <223> Single strand DNA
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<210> 32 <211> 20 <212> <213> Artificial sequence
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6] at least N % of said human cells comprise at least one astrocytic

structural phenotype;

(i)  at least M % of said human cells comprise at least one mesenchymal
.stem cell phenotype, said mesenchymal stem cell phenotype is not an
astrocytic structural phenotype; and ‘

(iii) at least one of said human cells comprise both said at least one
astrocytic structural phenotype and said at least one mesenchymal stem cell

phenotype;

where M and N are each independently selected between 1 and 99.

8. An isolated cell population comprising human cells wherein:
@) at leastN % of said human cells comprise at least one astrocytic
functional phenotype;

(i)  at least M % of said human cells comprise at least one mesenchymal
stem cell phenotype, said mesenchymal stem cell phenotype is not an astrocytic
functional phenotype; and

(iii) at least one of said human cells comporise both said at least one
astrocytic functional phenotype and said at least one mesenchymal stem cell
phenotype;

where M and N are each independently selected between 1 and 99.

9. The isolated human cell and isolated cell populations of any of claims

1,2,34,5,6,7 or 8, wherein the cells are non-genetically manipulated.

10.  The isolated human cell or cell population of claims 1 or 5, wherein

said at least one astrocytic phenotype is a structural phenotype.

11.  The isolated human cell or cell population of claims 1 or 5, wherein

said at least one astrocytic phenotype is a functional phenotype.
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Artificial sequence

14.  The isolated human cell or cell population of claims 3 or 8, wherein

said cells further comprise an astrocytic structural phenotype.

15.  The isolated human cell or cell population of claims 4 or 6, wherein

said cells further comprise an astrocytic structural phenotype.

16.  The isolated human cell or cell population of claims 14 or 15, wherein

said astrocytic structural phenotype is not said mesenchymal stem cell phenotype.

17.  The isolated human cell or cell population of any of claims 2, 7, 10, 14
or 15, wherein said astrocytic structural phenotype is a cell size, a cell shape, an

organelle size and an organelle number.

18.  The isolated human cell or cell population of any of claims 2, 7, 10, 14
or 15, wherein said astrocytic structural phenotype is expression of at least one

astrocytic marker.

19.  The isolated human cell or cell population of claim 18, wherein said

astrocytic marker is a surface marker.

20.  The isolated human cell or cell population of claim 18, wherein said

astrocytic marker is an internal marker.

21.  The isolated human cell or cell population of any of claims 3, 8, 11 or
12, wherein said astrocytic functional phenotype is expression of at least one
neurotrophic factor at a level at least 2 times greater than a basal production of said

neurotrophic factor in a mesenchymal stem cell.
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neurotrophic factor (CNTF), insulin growth factor-I (IGF-1) and Neublastin.

23.  The isolated human cell or cell population of claim 22, wherein said at

least one neuroptrophic factor is GDNF.

24.  The isolated buman cell or cell population of claim 18, wherein said
astrocyte marker is selected from the group consisting of S100 beta, glial fibrillary
acidic protein (GFAP), glutamine sythetase, GLT-1 and GLAST.

25.  The isolated human cell or cell population of claim 23, wherein a

secretion of said GDNF is regulated by IL-1 beta and/or-cabergoline.

26. A method of generating astrocyte-like cells, comprising incubating
mesenchymal stem cells in a differentiating medium comprising platelet derived

- growth factor (PDGF) and human neuregulin 1-B1, thereby generating astrocyte-like

cells.

27.  The method of claim 26, wherein a duration of said incubating is about
48 hours. |

28. The method of claim 26, wherein a concentration of said PDGF is

about 5 ng/ml.

29. The method of claim 26, wherein a concentration of said human

neuregulin 1-p1 is about 50 ng/ml.

30. The method of claim 26, wherein said differentiating medium further
comprises L-glutamine, dibutyryl cyclic AMP and isobutylmethylxanthine IBMX.
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(hbFGF).

33. The method of claim 32, wherein a concentration of hEGF is about 20
ng/ml.

34, The method of claim 32, wherein a concentration of hbFGF is about 20
ng/ml.

35. The method of claim 31, wherein said additional medium further

comprises L-glutamine, insulin, progesterone, putrescin, selenium and transferrin.

36.  The method of claim 31, wherein a duration of said culturing is about
48 hours.

37. The method of claim 26, wherein said mesenchymal stem cells are
obtained by:

@) culturing a population of cells comprising said mesenchymal stem cells
in a proliferating medium capable of maintaining and/or expanding said mesenchymal
stem cells; and

(b) selecting said mesenchymal stem cells from the cells resulting from

step (a).

38.  The method of claim 37, wherein step (b) is affected by harvesting

surface adhering cells.

39. A method of generating astrocyte-like cells, comprising incubating
mesenchymal stem cells in a medium comprising at least one differentiating agent,

said at least one differentiaﬁng agent being selected from the group consisting of
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astrocyte-like cells, thereby treating the CNS disease or disorder.

41. Use of astrocyte-like cells for the treatment of a CNS disease or

disorder.

42.  The method of claim 40, further comprising administering to said
individual, stem cells capable of endogenously synthesizing at least one

neurotransmitter.

43, The method or use of claims 40 or 41, wherein the CNS disease or

disorder is a neurodegenerative disease or disorder.

44, The method or use of claims 40 or 41, wherein the CNS disease. or
disorder is selected from the group consisting of a motion disorder, a dissociative
disorder, a mood disorder, an affective disorder, an addictive disorder and a

convulsive disorder.

45.  The method or use of claim 43, wherein the neurodegenerative
disorder is selected from the group consisting of Parkinson's, multiple sclerosis,
epilepsy, amyatrophic lateral sclerosis, stroke, autoimmune encephalomyelitis,
diabetic neuropathy, glaucatomus neuropathy, Alzheimer’s disease and Huntingdon’s

disease.

46. The method or use of claims 40 or 41, wherein said cells are

autologous cells.

47. The method or use of claims 40 or 41, wherein said cells are non-

autologous cells.
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