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[0002] Lesions can formin central nervous system
("CNS") tissue for a nunber of reasons. One of the

| eadi ng causes of CNS |esions is stroke. Stroke is
characteri zed by the sudden loss of circulation to an
area of the brain, resulting in a correspondi ng | oss
of neurologic function. A so called cerebrovascul ar
acci dent or stroke syndrone, stroke is a nonspecific

t erm enconpassi ng a het erogeneous group of

pat hophysi ol ogi ¢ causes, including thronbosis,
enbol i sm and henorrhage. Recent reports indicate an

i nci dence exceedi ng 500. 0 new strokes of all types
per year. Stroke is a |leading killer and disabler.
Combining all types of stroke, it is the third | eading
cause of death and the first |eading cause of
disability. At current trends this nunber is
projected to junp to one IRventorsh per year by the year
2050. When the direct costs (care and treatnent) and
the indirect costs (lost productivity) of strokes are
consi dered toget her, stridieBezm¥a US society $43.3
billion per year. Strokes currently are classified as
ei ther henorrhagic or ischem c. Acute ischem c stroke
refers to strokes caused KejtatMeronbosi s or enbol i sm and
accounts for 80% of all strokes. [0003] The four nmjor
neur oanat om c i schem c stroke syndrones are caused by
di sruption of their respective cerebrovascul ar

di stributions. [0004] Anterior cerebral artery
occlusions primarily affect frontal |obe function,
produci ng altered nental status, inpaired judgnent,
contral ateral |ower extremty weakness and

hypest hesi a, and gait apraxia. [0005] M ddle cerebra
artery (MCA) occl usions commonly produce contral atera
hem paresis, contral ateral hypesthesia, ipsilatera
hem anopsi a (blindness in one half of the visua
field), and gaze preference toward the side of the

| esion. Agnosia is common, and receptive or expressive
aphasia may result if the lesion occurs in the

dom nant hem sphere. Since the MCA supplies the upper
extremty notor strip, weakness of the armand face is



usually worse than that of the lower [inb. [0006]
Posterior cerebral artery occlusions affect vision and
woOhaousghge40 pr oduci ng hononynous hem anopsi a, COPCTwA2006/007917
bli ndness, visual agnosia, altered nental status, and
n‘gal red rrermr Ooo%ﬁ\s/ert ebrobasilar arte
BB QR NERIAL SRR TRAATNENT (QF CENTRAY NERVQUS ecause
SRIEMAER OJN%\A de variety of cranial nerve,
cerebel l ar, and brainstemdeficits. These include
verti Bsta nmus, diplopia, visual field deficits,
@i"(ﬁléN B AHEWNVENTION al hypest hesi a, syncope,
and ataxi a. Loss of pain and tenperature sensation
RELDrQF dirlE INVENE QN eral face and contral ateral body.
In contrast, anterior strokes produce findings on one
[e0ay of tﬁélebo‘cgntionIrqiate[sm@@]atn‘rémgécemim menmus system
lesions, fanlicudanydoiteriment of sliekms. Enboli may arise from
the heart, the extracranial arteries or, rarely, the
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[00011] Turning to henorrhagic stroke, the terns

i ntracerebral henorrhage (1 CH) and henorrhagi c stroke
waneoseedoi nt er changeably in this di scussi on ardTAIS2006/007917
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cells to a patient suffering froma central nervous
systemlesion in an anount sufficient to facilitate
woumstoveraal recovery of the patient. [00017] | RCEUSLIVEN007917
aspect, the invention relates to a graft formng unit
conprising: neuronal precursor cells present in an
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S raft unit co

gi ciashcButes B ENSig8ns afe cvephiaifaly anpun
pPeeding H”‘é‘r?”ti’rﬁ%'ﬁ%‘s gigepses frfbe LS acilitate
functional _recovery of a patlent suffering froma
d8Ret4l nefiasliag lesiong dmelirates neypgRNestni-pi Ber at i on
dre) eﬁ@erﬁﬁm elpeuies 8@ regionraf @gqatienles tisstlg thells ghtaterest,
dagluding sui pe! lindfeddateplagriment pheamaged newans jn a central
dEesepsRysEnT lesione Uitttz ey orEl (SNSIFtissye ismelifgswn
[fooitelomited ppaeativeseannsrative wapacityr dret ganeratian of new
presicundhe pdhis 13rgely gestrcted 4o bves ragiansl the SYaiininpéhe
Nataeal yeoicisigsr and {hecbRajanBlagaoke 6f hhclentate gutuss Limibed
tresiroviahce giaceeeshi hes bped dedpnsirajed eestiltzigdmsn eadogar®us
farecursdrestdgAellp that bdd mégrafealdiodd the=8ydre 5 shows
results fromthe MCAo procedure. [00025] Figure 6
4A0S5]r esuBbmefinitiah dbee s ipenaepontad witlh0&24h Fi gure
‘heshupesesissuethedd butrthéseembibbds paoe aditiesn ¢iBRARAY successful.
FAaordindly shtetss nesigdt=se heahodsend\ishopgritione dhditovercome

[PO012Bs rotetlingh® ag iemifeatRsn dfcehtraMdrieus\ydtem lesions.
procedure. [00029] Figure 10 shows results fromthe

MCAo procedure. [00030] Figure 11 shows results from
the MCAlI procedure. [00031] Figure 12 shows results
fromthe MCAl procedure. [00032] Figure 13 shows
results fromthe MCAI procedure. [00033] Figure 14
shows results fromthe MCAl procedure. [00034] Figure
15 shows results fromthe MCAl procedure. [00035]
Figure 16 shows results fromthe MCAl procedure.

[ 00036] Figure 17 shows results fromthe MCAI
procedure. [00037] Figure 18 shows results fromthe
MCAI procedure. [00038] Figure 19 shows results from
the MCAlI procedure. [00039] Figure 20 shows results
fromthe MCAl procedure.
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[00040] Figure 2 1 shows results fromthe TA
procedure. [00041] Figure 22 shows results fromthe
wOGospweaedur e. [ 00042] Figure 23 shows resul t BCT/US2006/007917

the TA procedure. [00043] Figure 24 shows results

f SOMMARY 8% TREOSEMENTBONOO0O044] Figure 25 shows results

fromthe TA procedure. [00045] Figure 26 shows
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the nean score for the MNC group showed a S|gn|f|cant
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seaities neypus Rystemiegjeniniowing adminisiaiiongefdhe masrosv-adherent
sstgmi dellltenivey ndifonal ealls to thet ratient fand leephreomacedticghyoup
orccgptabie darded day 28. There was no significant
di fference between the MNC and MASC groups. * :
p<0. 05, **: p<0.01 [00061] Figure 42 shows the results
of a Morris water maze test. For the final set, the
nmean | atency tinme for the MNC group was significantly
different to those for the MASC and control groups.
[ 00062] Figure 43 shows the results of a water maze
"spatial probe trial". Anong the three groups, the
best results were obtained for the MNC group, and
statistical differences were obtained between the MNC
group and the other groups. * : p<0.05, **:
p<0. 01[ 00063] Fi gure 44 shows results from Bederson
testing perforned in Exanple 9. [00064] Figure 45
shows results from EBST perforned in Exanple 9.
[ 00065] Figure 46 illustrates graft survival according
to Exanple 9. [00066] Figure 47 shows graft survival
according to Exanple 9. [00067] Figure 48 shows the
results of Nissl staining according to
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Exanpl e 9. DETAI LED DESCRI PTI ON OF THE | NVENTI ON A.
| NTRODUCTI ON [ 00068] The inventors have unexpectedly
wanweueqani si ngly di scovered that the probl ensPamas2006/007917

l'imtations noted above can be overcone by practicing
t BRIEMDESCRIPTIOROPFARE MEeUREs | n particular, the

i nventors have unexpectedly discovered that it is
pﬁomz' bj © t Figievi shpuNRESuIRTYRE M@%ﬂ&ﬁ Gflips i st er

t hose LIPCS a%/or MNCs tL(j) a patl?ent sut grlng froma
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28] | ond 19We Showsppadisdion HeMSAPUFPrasivres t he

central nervous system as conpared to use of other
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maj ority of neuronal precursor cells, nore than other

t;dﬁeg%f miiigure J8tsbaws cesults frof the M@Aptprecesielrsd. f ate of

neuronal cells when differentiating, rather than

di00080knt i &igug 1il howsrésats dreiml they\d@Al prokedurean be

i nportant when trying to provide control over
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t (090821 ant &Eipwel Bshowd dedultsfiah the MGAI ocdNEs. i s

desirabl e because the cells are nore differentiated

ni®io083Jpot efigurel i shoivs edsultayropT i MICAF srocedaeoved

functional recovery. [00070] The present invention

violob34jow bEigles ¢6isheds resulte frontigeaiCAl fa6Eédrd] ONS
[00071] Al publications cited in this specification
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and in their entirety as if each individual
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[00041] Figure 22 shows results from the TGI procedure.

[00042] Figure 23 shows results from the TGl procedure.

[00043] Figure 24 shows results from the TGI procedure.



significant reduction of blood flowto an area of the

central nervous systemof a patient. In a preferred
wentmdveEnt , a CNS i schem ¢ event conprises anPC!?ﬂ]lSﬂWi’)m079l7

stroke [00075] "Central nervous system | esion” or
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i [P098P] ne rfigler S showstresultsifeatethe TEEpbosduteher ei n or
known in the art). Recovery is determ ned by the
t M0PSALy ofFigure Ifshowseadsulisrficabire TG! mppedixemat e t he
val ues observed in a normal or control popul ation.
FIQ0O57VDbnal Figwe\B8riNustrateshgaft sopvivat.e, i.e. the recovery
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deternmi ned by appropriate statistical nethodol ogy.
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NPCs. [00080] "Marrow adherent stemcells" neans a
type of mtotic nultipotent cell that gives rise to a
woanicvgesof cel |l types: bone cells (osteocyt esPCT/US2006/007917
cartilage cells (chondrocytes), fat cells
( QG’MBQQW es#.gum Shdwy re%blfﬁjﬁorﬁfBé’o@FHb%%étm gleﬁél‘r‘r?ed in
xafhpiigh as those in tendons. [00081] SC- deri ved
Neuronal Cells (MNCs)" neans post-mtotic neurons that

( ;éo defh}‘;%ié%’ﬁeme%&%ﬁ%%@ﬁ érrf&me%‘%hemg@ 9.

that express neuron markers 1 mmu ohlstoc

O RO R B R 2
ol TR0 SRS,
ol Sl AT S

“[ human I\/I\ICs are MAP-2+, neurofil anent - M+,

t ' + (I -1+ These markers may
b@%ﬁ@é{@?@{%ﬁﬁ’ﬁbm T"E %@N‘ ol I owi ng
production of t he techni ques disclosed in
PCT/ JPOB/‘%l%U%P@&Bn@ Nret hods of handl i ng M\Cs are
nown. _conventional |y, |nclud|n% t hose net hods
d.ngQG&i The mé%tﬁbﬂ havejunexpestadly snd seerisiabrgiscovered
@:ﬁh%@b!%n%ﬁm%ﬁt@rons notssgaiovegepde Grersrmerbrarasticing
cé‘?eelﬂwamtl%dléqlsas%’cwa@u dmpa l@@lessnle invepjors hevengnexpaeiedly
céirS@BY%mdéfaatétrl§ pPpegjbieite AroviaeouBGE antlon MiYenard guminisiae
Hoserdy ge aad/at Do gealfiephsufigitgriem asehtral nasveus system
éfgﬁlehmcﬁﬂ mpntisefiiciest td fesiliate fuactional edcovatyeofdise patient.
including but not limted to replacenent of damaged
néQA0S93 | n Bhecepproath dieclosrcshargit faw devsiab advqrddgahiver the
" Rgar ahaFirsty i pcovides faeh Hesd-REshde ratationsiiplthst danatioarse
mphygician telgioethe suegital preceduc foeepaietHe cemtrabnarvous system
s s orca fpatiemdyr pEtieplr eesis. sSedand it provittesdenar allogeakics,
aadp@aeh teengrattnrenb nTHMSAsefulNREichaeatteliAfgEtherNP@$ and/or
i MNCsand/ongrafigbinaing anits ahd pesrivily GEWtteBF Bt NPC to NPC,
poeMNG ty BING) canyistzhcy, bett iprieges stthe lcall datcaabadd ment ,
NEGassiamntatien proedused Furtasr, tee o NPEBNAI6RB orshers sretise
( MADasruetRRwT dheGeriteal ﬁ@WBQ@lﬁyﬂélﬂCbéJé &réd to use of other
PEALLPORADIARO ThW%eE’éW@iQmﬂ@éﬁt%é}b lof h@ﬁr‘?oﬂb%@éursor
K 8OV nidie tritgh @hér Ws ol matikderednd, Wil BoRrA&diifsR &f
t hé§rohBIV(§éTl% hHEn difert ﬁ’t@m@sraiﬁ@)fhémﬁﬁertetﬁﬁa infy 6th@|ncé?lf
SS%ISf(%ntgb aﬂt W ér? {rGhg'e rov (onfBEVdrse human
splé‘fhtémy&h‘tc n@ Ilnf?trs ﬁé ﬁéiuad? uﬁegﬁfaeo?e

abﬁ&ﬁff@:%ﬁ g éﬁb E& € %@ﬁl\%‘s
'Beﬁfbb‘i’é&gggl.&% pé r{i i %@ﬁ Iwhléli
CP%&;E) B |m nc re

mar Kers may be use . 0 Isola Cs prfef EJrP?:ts)l zSIhurmn
t Festrok ey .sé@r%&a%%%‘%é&%% P TP el
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[00071] All publications cited in this specification are hereby
incorporated by reference for all purposes and in their entirety as if each
individual publication were specifically and individually indicated to be
incorporated by reference.




handl i ng NPCs are known conventionally, including
t hose net hods di scl osed, for exanple, in published
wonodeadecdb at es pat ent appl i cation 20020012903 POT/US2006/007917
Gol dman et al.[00086] "Neuron(s)" nmeans any of the
00725~ CONHRhihRERE! neahdBlovRMEEN PC@ta‘ﬁdHi‘ %\}érnﬂi/é‘ grafts to
;I'»Elfenf:"' um, and nérves, consisting of a nucl eat
ceI body vvlth one or nore dendrites and a single

%8697 3P OCh s Sr @ReRBl eiférzlﬁét R¥e, an area
ﬁjig %&h%ﬁ% M?fﬁgioﬁ‘% QG\FB?U e ca?ébdrin

bqp;l é Iu ura s are al'so
gt é’
char ac er| ze e presence of neurotransmtter

bijﬁgﬁg ases. %gtn%? HE9b s{?ér%'is%he{rfé gl <S’rIr ea#ﬂ%

%%r og r%rig %rﬂ‘l §k ISh%/rﬁbO C}%
nes rle tio r | nu Qus system of
%%P E 'anﬁg” 95%? b gﬁ%& g‘éﬁ” CORPIIEgR an

, typ| caIIy a rrarrmal and nor e

ﬁﬁ’ R o
o I
P%‘Pgeﬁié'ﬁﬂ' F;E ni ﬂoorzﬂ'%ea% %Wt%jg%”éfﬁb VeWs ARlET,

6@%% F'éﬁ“i"éﬂ ingywjehdamager malancti @gm gr
rdﬁ?&?%‘ﬂ aew&ﬁ@%cqr%ra{ W@U%ﬂ@t%§§$% damager ByjagNS
gic gyRNtohBY pihealorthage (ae it ampriersd emkodiment,

Mesd@egdici Sokehdni ni stration of NPCs or of MNCs. The
use of such nedia and agents is well known in the art.
Ex@Q0y6] | nsoiGantrakneMgus epiem tiseesImeansiaatissue agaventiosally
i 1e6ePRite bite the cantkPOerwuswy stemvNEIain tissee ehdrspival cord
t Higsienaremanviemirwexamsples of eenjiahneryous 89gie] tissue. Certain
" gytodithents lof therprasent ifveotighcencermcentral oagloosisystem tissue,
s wieraintheteniml neonss eystemtisspahashéen 8084 by an ssohethic
mesast. Hyrardantdgeamay ogaurias rronvariostilygnderstaad abygrughat e
ofoxggdn deprivationy amdsitingrl sasodbted chuca esrathdf hyaeriodocts ofAsuch
prdepevatied andssseciatedaasdadeg. t o t he invention, is nerve
tissue. [00092] "TA" nmeans transient global ischem a.
[ 0OOF3] " Tr@wmusplicrzl acovery; meBihs thd reconssyl of CRSYIABtILH With
wirédpeceto eNSTesibn ‘asetstmiriddeeiblens g iRyasu@iment of
NeBURMEIGHER PardRéters dHarddermtiedf Hat AurlRBbh @Y. CBF, EEG,
TrcanRAl dpadbioRNetdByolsy AbARBEMEHCf behaAB k] ﬁ!ﬂcﬁnoﬁ%‘é bs
beédtthgtdraneRbd i &tle inmANAS hALRL bPBthERMoabRQliffosed herein
Ak Rh&WGP wﬁhe%rrt)SRleEo FY |SadISinBed bRBRPLABERY: ofend-
f hUBsORRY JdrigBito! Ql%rthé Dallbs 05 ed’ {d ﬁ@rtmal 5){ control

thodology

[(BQ @lﬁﬂlon TF@‘ﬂﬁlghé r@& HFE q4 s the
Cehe: %gm@a \ 8839 Al f%rtﬁé‘(/ %"@ fial b
a patient

a%éﬁt%l %{i%
L e
| 9#9 S%r?hor‘[@ ﬁ;ﬁﬁ%l rﬁcot §,r e %ar ansp %ﬁ[ 8'
£ & at the NPCs gr ow and
d' Md%fnt ! a‘?—'%n&tpotn%lly Fe%%%r%ld a?eee!l (lnfs thte hc%‘htrgll exévc?usrs%/sFem
Means to CNS tissue formerly involved in a lesion and subsequently
functionally recovered through the practice of the present invention.

[00079] “Graft Forming Unit” or “GFU” means a composition that (1)
comprises NPCs and/or MNCs together with a pharmaceutically acceptable
carrier, (2) that is intended for administration to a patient. In a preferred



functional recovery of a central nervous system/| esion

in the patient. Forexanple, NPCs could differentiate
wonbw/meunons that replace damaged endogenous RETUSHB6/007917

Alternatively, NPCs could differentiate into gli al

c ehlbodfherntemb@ies bhRPCMHaNRCE P e RprEdsdPéchtePRER!. In
gb%%ré@ﬁé@éﬁbﬂﬁh’néiﬁé’ﬁ%stdrg PdsenB&idsYardtl Wltﬁ RIREs.
NEYERNSthanstefird dtdieh 6d|ranHt%tnrnQ@§aré CRURI étrbs ithout

, treatnent of centr nervous system eS| ons 1s
possi bl e. [00096] Preferred NPCs and preferred methods

of idin
eﬁ% { ?éntasrté*m% X ;ﬁéﬁ‘% 4 f tts%b a‘nult%
Bl i) % 5 ;1§ |
rans ier § |”ng %%S%@E:%%B%Q “In partl culhgr Bg/t he

?pre%i reﬁﬁ au Q?ﬁ%%}q f% descrl bed
erH g 1 (7 Fregerie FoR AL e R

d|e§8r38§é‘§|‘é an P“Hﬂlcg Iyg|s Lhté e@reé 'lgf Sé'g g;rr}?ggt?ng
e
F?%F?ﬁ ! t‘nqi H\Pﬁé}a JBR3/011 869 ﬁ%lof@ RHERA Waing gther
H’é& EO‘U%éff me arhmapalsg rbsctﬁe@én &he PIRECq ohiBigtinstion,

PR9 marq%tt%%fwtm% MNGs setferthbersin. Inengrus of
t RE i e NN Gorare AP e Derofilgmant-My, iasdbeka ibulin
bl @sTU¢ﬁzs) Thaseynarkesiraay be uged trifelgtesMBICsasingEAES
nélienindsprodwetionial MNCs sisg thevlephninyesaiecigssdtivl s,

FWéﬂﬁ’Q?ém%ﬁOo itahle rgetpeds of kanding MNGs aAteHeOwn
sépﬂr\eﬁﬁﬁlgnalkyntnc thoethpsg mthoeiﬁtdusdmagdl fongramples inclinites!
aStases Petent 68331260 e Caspenter.
trimet hopri m sul f amet hoxazol e, nalidixic acid,
mEQA082hm neMG AL umedns roiddiel ¢emﬂralrat&r;aionclnsionocryst al s
and the like; antioxidants such as ascorbic acid or
s {aN083] bi s UMCGAlemeahs hiddle gerebeibstesuigatiass. EDTA,
buffers such as acetates, citrates, or phosphates; and
af0osd] f or “Neercg@hesis’ nmsanothet(ms)pendritigiiémelsorsdghdim
c hearoneletissue thex tegioreof P patiat's ieswdinasisest imbidat, asdlgEn®but

baseimitetlioheplacdniemtas ba=iged aclibndlin §@Ehttan Hwtswsﬂtém
[ 3»8] I n an enbodinent, graft formng units suitable

for use in the present |nvent|on conprise sterile
C{oUss] t i OnNelifvikl PREDFIP Eelid NESS mdzfE cbiM {aY SROMRotic,
agrprabs hedin £Ha otfisl dh&kBRAEBFE Yhr ricdkdl préG rseHhl-4
Cﬁfdg'eﬁftér d@ny driiCArE R ritdy #bRI MASE.! NPRYd &y diFSHH]
| Belipshs; grial éﬁd@hddﬂ%ﬁdro@&te@ EGrsBH reing bf
r5§)em Bdl?Helnt GIES cark % (@edc %nﬁ’ﬁaﬁ WL dh%r
)Slség)’aé\é%%ﬁn fo ARG %clo%&erbégr? o"‘i oS
r@%és { rf okl u%ggg{a\w.r?wgw o a’ﬁs f'f‘HP s Es%
a o) i iof,’s0 lohg e defini Cs t forth
Lt e 5

e bt adiet hdipc el f%ﬂﬁfon
E’@‘gﬂgﬂ ggﬁ‘ ”ii% %p § E@%ﬁg agh{a g% %?: o
5 S AGE rod of

Juang. \J/P%F@ o% ethods of
an ||ng qre; Know n@ 35 gpén hods disclosed,

pg P08 o|nspL§’d§'P1e£@cQﬁ%§ {;} ntsecsap? 19, 209380 13103 to
PMmaetali o, Na butyrate, and sodi um or t hovanadat e

in the GU. Generally the inventive

10



GFUs may be prepared by incorporating the NPCs into a

sterile vehicle which contains a basic dispersion
waordictoos@nd optionally other ingredients from PODAS2006/007917

enuner at ed above. [00099] It is especially

advant ageous to fornmul ate the GFUs of the invention in

b@ééG]f or MNILrEiYs)” A R%hyf &ﬁﬁ@rrﬁﬂﬂs@é&ﬂju@tm% cells that
t%tﬁt@tﬂr , SRk ‘éBFufﬁ?f Bhé YieRlesd 9&%&‘? ing ucle@fdd &
dLng% rﬂsr@ GEhdHRSGrS §h rae( R %r&cﬁeﬁr‘“ﬁé‘ﬁ Criddurdins
hSFa% ér‘i'% &% ‘T‘%ﬁa}&lg dHibb& g%f q\j{%g‘?r%u 4 antr -M, and

q‘%a ftgg"ﬁg m 5%8%‘ ki re%é}ﬁii(re%?i&%ems

e requited nace
The speC|f|cat|on for the graft fornrng unit

f
iﬁﬁ@%ﬁ de og Al ey FELGRP e e FictBfeichy B8 o
tFHSCLN fpregeing- therapeutr c effect to be

%ﬁ@?ellmtatmn rent in the art of
dBMbgInG: n%i nr%ﬁnst%awagtrpé y rmamEal GHNGTe The
YRRy, ghu in peegkRifiregiment fond £isaasgdFedaT-
preferably can vary from about 1000 cells to about 1
HOPP3YUn celffharmaeeiticalinpgeaptabie adoat Meprsoy@d &l t
APHENts EPRTIION BRdigeFPRiNgRTATIDaEISriak agsnis, ﬁﬂBWPSB‘cﬁﬁentS
mqugte@@nﬁsslsp@nmatggrnﬁomq ingeggents, grd the like, that are
conetibleavitphaymasedtical adminigirageart Nipgistor @b dHes fiherse
mfeueh msdia arthagenty istwelhknsyauin th@ertc Except ingofaras@nut
1aoyedtipneemedia eriageahid ingonepatibkef witha PEsfar avithdiyGs, use
lthe@of wethe diventive GFBIsdsicorsemp@tedel | s/ nl [ 000100] The
GFUs can be included in a container, pack, or

doepadiser tIypierhieallyiimdanisrikiougloeutporsthfaughout substantial
gubrionissdfy thiei patienfThe grafts are preferably stored at
approximately 37C. [000101] In certain enbodinents it
nMevodt desiTiahle? mMeankalyedrt dffem dMBESisPrcomsistiog of an
tagansgrtant adlisdtavinghd simimaysthetwlesinddbhaionn Aprefartadtissat,
(accerdimpio-the imvghtiomdehsrve nissuiader to track the

m gration of transplanted NPCs, differentiation of

troeosyl ant epcNR{eains $tahyierbdlobdl iddhars®l anted NPCs, and

so on. Various cell |abeling nethods nay be enployed

% 693 NY Oftahfifambfor?] Which & uﬁd%MGﬁ?rﬂBGﬁ?Mﬂdef
h§ffthfast, ! ﬁté‘éh§tr%r;ﬂaé69n@rﬁ dt 88A-enb8gedNBLRNE By an area of a

;tét.@h@%ﬁ%ﬂg pIBAEHGH Heytoera%gerté.wr%ﬁ%tf BliPbeihy. red

f aH%E RN TRASIE BtiorEinGy hIsERE ol'd%@ %?sleﬁcelllos being

|' %‘ﬁtéﬂ‘%‘if froth ug t§'8h&HhEPM tg %%% peeheb!

near the transpl ant ‘site. Vhen

Ag' ng H?éﬁ&r?nt‘?a{t ek rhéHtﬁuf Ak ) tb‘%ﬁ'aons

Glﬁ% br%m frat g éf@'a%s&@ te iH’IS[ﬁ
rain sec oub nost ai ned
for green f1 uor escent proter n (GFP) or ot her cel |

Iabels b-tubulin I, NeuN (a neuron-specific

?2‘3'rﬁr%%ﬁﬁ({%ﬁg@%@iﬁ@@?g?@@%t@g%ﬁ%éﬁbﬁ°r ’
P, et e

e
that the ow and differentiate into neuronal ¢ play arole’n
functional recovery of a central nervous system lesion in the patient. For
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estimated according to the Abercronbie correction

formul a. The volune of distribution and total GFP (or
wothwrosbabel ) positive profiles may be cal cul ared/usy06/007917

determ ning the area of the brain containing at |east

1 Qe PS4 Efd Gﬁfreré?ﬁ@@m{o?ﬂlﬁ]rorﬁ%ﬁ)ﬁ'a{ tepflceRi#Mddeds i n
EERIdY éhédsrhe?ﬁ@ﬁé OAlté‘ﬁléfle PRIsYddug @Wertehﬁal@'lﬁtb@‘éﬁcells or
frrfé”r}cgrﬁechéf‘é&?éter ré\ﬁﬂﬂ%&térsoﬁﬁegé dRiEhadid l%t PRLA 8 trophic
GF&%[M% A H¥Bab&d n ﬁéa @belt ch'tlHﬁ‘él r@é by, SiR-that

usi ng
tr eﬂﬁ%owl ng rmterl aLfs rmy e use 800104]

GN%E E;?L e fz’%éﬁeg dﬁfg%;; F”‘%?%%‘*”égﬁ &%ﬁ%@h PGS

SIS el Bl ik
e I
Ste”re*m@ e ﬁ%ybmfs e %% K ebt cyoton.
W& e eg?n a SI ng
péegé Meéﬁé eamss S&& ewnﬂ

ral ressi on Sys avai lable fro

ﬁ@@‘#‘ﬁ! Ff@irfl %f-ﬁ@&n@q F Isﬁ“ be el the Reactice of this
pLIRYRNTigN- Vb hay apnaseaticalyacsertalle qaEiers wesTukin G Y obthempesent
c ARGAHIPR can Mg & @r'{ease’fﬁ@lcfwﬁef%ER@r isolyde, terde dilunms
t SUEk @R RkeN Dormal @aline, Sued aly, eolzethyjenstalxgals glycerine,
s PSPt eelycol| goBheralynihetia foluamis dantibacterinbereantifiganhs ents
bé&upk ap GepRiBicacit thimegosad timethopamssuiammesinxseeleondlick
a@§ld. asteerranyne hipguraie of aidoiurantoingnatroarystateeand the Ilke
| eptipxidereta syofs aeasearbigracistonsedivno Yisulfife @belating kgents such
astEHETAdiieds shnmtgs adetates, aifedtes pr NRCsphatés) g@ndrRBentstfer
f dihe adiusinent ohisicitpsyctbas sesditiml chlaiglel orliartibsen pH can be
proditsthe with aeids epbasdse suanas hydrgettioromacid bepsdium hydroxide.
preferably are perforned in a Bi ohazard Safety Cabi net
L40@0982. A pdrnyémbodiment) gkafsiormingamitesyitdige forageriethdy
dipsesEnt invgntlidh cameisepsieiibicom@ositiods that edmSiisy theeNPCs. For
WaiteavenbliPadramistfatibih esuitalle tohamrmgdewaically2accapib®carriers may
f iindl|te philsilogisallsbind, nofradotrisslyts! plasmamte! oroshosdRatee
dibvifded dallhe (RBS ) UPEIS caRe, BleaBRU rilistbe &tk {dteepthh® Bhy
aINPCHSHINIORARIETE pésendandapbardeeriidito thaf st dat easy
IOI ﬁllﬁbdﬂﬁ@)ﬁeklﬁtsa(pr-B%£5ﬂUIH@S&r{?@é‘h\%ﬁrﬁélHQd 36r Bkarbie t BEusing

dteflb bUEIEadRBItMA) B mAingfABY ta)’cé?ﬂcanggé"ﬂlblb's% if Ghe §ase of

p@iis k&K ang ﬁélhé'l %uﬁé‘étér?’cs fhe Gl tdbﬂ?b’
O%Sﬁélhéﬁg o8 d §i8re @én‘&f Mét%%l pr QEI'a é\n ttt QW
t Reniafiibdin réb‘ﬁoﬁb?ﬁ‘a'fcr@ér gﬂ_ sﬁ‘l%qsuk %SFBQ t3é a??
SQkbid H%v@ A celefh & s l|| 8 ample
}\/% arsa 45230@ ucm 0 dr e
|nt n‘uve
U’ﬂ\ﬂ ﬂ> 8 Qrts (Iﬂ Bf 8vg fcf‘aér\ﬁhlch
S DA Qne o1'd naé‘ opRIRthRicngeesients fram
ltrflfiltgcedu eé V|r§) xture into the flask and rock

?E@ bac kl&%an%ptaglraﬁy ag’v_adﬁte}glegﬁg to %?rtnld[a?e %hréeGHJ *‘( the Nt o
lnventlon m gratt forming unit dosage forms for ease of administration and
uniformity of dosage. Graft forming unit dosage form as used herein refers to
physically discrete units suited as unitary dosages for the subject to be
treated. In an embodiment each GFU dosage form contains a predetermined
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i ncubator. [0001 10] On the follow ng day, renove
conpletely the viral nediumfromthe flask. Wash 6 x

wG@Qande/ogbdsth 10% FBS in al pha MEM Col | ect 5m fromusamkoo7917
wash for infectivity testing. Replace with fresh

C glbntitg oNRFCBalcalfe it proBed thasdeshas therdldutik Rrect in
| pesdvdtioh- withHBe tduirdesHarfaveutiBar mddr. Yhé'%‘ eélﬁ{a?‘aﬁ 24 the

g?éfﬁforrﬁi‘hﬁ%lt%@a EIHMIRE IR hi&TohQré df ? ly
3@Bpetdenfoliing fisudBisbrhb@AsdR % NBcR u?
D%&peflﬁl@%ﬁe -ddhiRed PATLOE T t%ﬁgnéﬁnﬁé of
Thgm| Bur‘ﬁﬁﬁ %fg%%ﬂi‘néﬁt df‘ﬂib
ag. gngx'f ngé f

biffh

Bre oG @
E i w?w
iﬁ%sa t‘%}% Lglf’%uqd’&%%?dr(?e e? il el r?%b%bﬂ%“ about

i[H!:tlonaI recovery of a

nt' stls that is of interest. In
Egﬂoqﬁ%ﬁ arh%aé'l: hip 2| CoRERINRIuRAGKy 8F digpenser
oYL Wi HSE;%‘E g 0[ aémﬂséqat'pnef'f be Gt Mesralerbly stored
p? rPEga of providing such MNCs are discl osed
[ JP03/ 01260, to Dezawa et al., entitled Method
otboﬁlﬂﬁt]er et FEHAIRGMOoGiTReHE it mmbaaesiwhla ioabeltne NRCs
@“?réo trapepIRRtatien. CENIB snawke drediabledn prerstinieal Ged.Inonduman)
TF‘Q glsdn P'r tabeehthesnaratiomes iaasplantes N4, differentiatiom ef
fearianteE NPSs, sirvivakelieansplanigdr Coeand sor ougharinus cell
Dabealing meathops npgyrhe euplayed deonsiing en the preyclibiealused as
t GECUMSEENCES UnHer whiek dre labelsane iobe redelz i inkitamdeps es
t fiuaresaent preteias tgreen flgarescent pfateimarnediieiorescent protein, etc.)
t may Heiusedaem Cistusstamtes imadiobradeteetor san batsuitditdy plaesd
uResriihe ignspentEs of t he present invention. [000114]
In a preferred enbodi nrent, MNCs may be produced from
NIB@8102]i ng VWieur arialyziriy mglgf@afd Israinddenoh-dngigaCdituaReNs;
aigenurehistodhedtcd ahalysie mat bé Lsaftiedn b dasIdmERDBRIN ast
gsextibhs fag tberdoubRGmnmuraatindd foagrseenef%%s”c@ﬁm@tefraeéﬂﬁ) or
(@harrgell Ishals, ghtubunmetin OéSINQE nésiFdHdsRRMHICPrbRI) §
vadidic dFGsini(GFAPY,Fr OdRanlsi Béémﬂobﬂegggélﬂt? Bfd )Zt%%entlfy
[ 20dridh] aﬁ@cﬂ@@ﬁél”@*ﬁl@od&dﬂécﬂ@br Ofed!Seh t umBet & ositive
porafilbs € 0divdrhastivody @Rt 18 nuRbéer &%ﬂé‘@k i¥g GFP may be
asEtiRRARPACCERRG teIhe ARéBbidcdifddiioR For %@

| distEBGtioP b rRBtd] BHPY ?otr%?f‘d;ki?f osRi0k Bfﬁe MB %E%alc?ﬁjg\%d

| Bodaténinipl Bhd hadifkt

iti
Scﬁhérﬂﬁbelfdoé%de)%rbﬁlesﬂp ﬁ; e§/ El’tl Go‘%tﬁg“ée or
R:l”ﬁ@b{ EhemIhy 8 erloroésp%'i: ftﬁé( I’\'a?cg'rﬂ h itive (or
Hibhdr Sokiave ungal agents such as-as SEOPBYR
acid é'&%n meros , tr| met hoprl msul f anet hoxazol e,

ﬁbéﬂi 'C ClrflemBEd; Fh%ﬂ? Hél‘ﬁ Igﬂéﬁﬁ @58? H§ing GFP, the
bl!cfvé? %‘@mgﬁgg O?bISC acid gr sod; um

dan S su

E(WOf al%ents %ﬁé%&s‘g TA buffers su6c,h
Saﬁﬁl.a(blo lfe utlon gﬂ entVIr%Ys{tg(t)o suspenSIon)

with a titer of approximately 10 /ml Hexamidine Bromide (polybrene) (Sigma

(H-9268) - 1 or 2 frozen aliquots @ 10 mg/ml), Sterile Water, USP, Opti-MEM
(Invitrogen), and Fetal Bovine Serum (Hyclone).
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the adjustnment of tonicity such as sodium chloride or
dextrose. PH can be adjusted with acids or bases, such

wagodsydéaachl ori ¢ acid or sodi um hydroxi de. [ 000¢1TA2006/007917
an enbodi nent, graft formng units suitable for use in

OPOSISENA GRFARMiNARISCATIN S RBeSION hdy HeBIaRbY | ONS
merENY| SremANCEsing Qrcohﬂﬁélﬁl‘égg BRI Stich 351R8

S‘Ml\'élﬂﬁ/é? U@hﬁ\le@PEQHfte'SQ@ Iy sRee FHI v
| OA). UAe rOt'heq;lL%ﬁ 16/996 ﬁ%%

E(égj}ggbo%gféﬁé a%o}dl é?ﬁ E‘%ibq r%CI éases lg GFU

sterile n any NPCs or MNCs that are

Sﬁﬁ% ar?gr%% npezérlgt%lﬂg;n? L}’ 5§'H-3td tc%%Fdnr?gafc’oythe

SHars
ULEH | ?‘é‘f%a%WEH“‘élE‘OQG”
r%}gpet %d Onéqoﬁllealﬁﬁl ng a certalkjn par:| cle size in

erS| on, and C surfactants).
ﬁﬁﬁ éJ {’ﬁ%} Moé" W% éa%@&ﬂ% ing GFP, the
'ﬂ“gol%fo bt %? \FXGeRIGRE nst
tcr?Q Pn ésﬁf%Pe fm%*dP aﬁw%@?@@ gafetyabinet
&’f‘? 'E'PV éd’r%% by gisselingalthmg of
e”‘% JBPR. and filleging dirougly p Ce3&amiren
d gérghe cf&% %S‘?G'é ﬁ°|H§°'hﬁ@fhb$ givided inferatiquels,and
dmrtaetst itom light f -208&. but yrate, and sodi um
orthovanadate in the GFU. General y, the inventive
bEhgdaybefdte Yital infeeiopoplats NGCstiea NI22E fiesk 0 a
Sostainiag 3e il of theygallayitarermedine at sdarisiy of 2 pellisn oells per
rieakandauiutstalls ima 37 *G5ie € Or inpubdios overightm t hose
enuner at ed above. [000117] It is especially
d00Qt0%%ge 00s thedawehnitahinéedtibe, BEWShefentiieus stoelnai RT and
drexpelybrenaistagk solutiod is agé Dey Gwvatarbatias i @650ml falcon tube,
&ddi4%ind of pre-warnzetd{3 7P €t 0t B oih aletsaliEM &idbinl bbthei ng
dirawedivsd glock o obtas aisediunemithm el arosint d op R @8 thawed
gholybreartecatiarfirtas condentrdtias ofttOugany( 100093 e8utionl. RB/ove the
slthinediunt tornehé Te25 fidsk, bnd add e ikl MRLreeRENtheffldsk and

dosiegmntly daok end farihn3-4ainpsse Retueh M Rbkasnhé BY @6MES
redubatont ed to produce the desired therapeutic effect

in association with the required pharmnmaceuti cal

Qmmme] T tptdking Al Onidve dohilidel Eq\?ftﬁe (P8 &M Hdm
dastapk. WeisA® 080hhRith NIBEBD M ApRa e %dm each
liash o iffed@RGNERMY, RediAtR Wi Fekh F@Frﬁeardn%ténﬁaou‘?

Ak BAKRSIntolthe i@bhfopul ar therapeutic effect
achi eved, and the [imtations inherent in the art of

fGUmQ*lﬁd' Nk , HePedt DRalli 1%%@% Is Q:fouhpgﬁa/lle &Hfslp%hd The

g}égfegfa thaIWRﬁn B S?fu i red 'E %
e h ed
1o sﬁﬂgabss a%rg °u?§§ “‘7?
it o T b oé@ég i

once t form
%r ¢ e@%h@?fw%%@T@%‘M%@Z@%@Mw?f{ﬁ?%%ﬁgsout

qll refergbl from about 1, 000
%1 15}“ dﬁ@ cegh dhigrUs

m%a an %1? te @ Pa’f@rntSduE Wkantt is that

GligRal reerveRyAl ;edionyef %ﬁatlema- tissue

lgiargs Igft ta[B?@Fesft tggatgpent of central nervous system lesions
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at approxi mately 4C. [000119] In certain non-clinical

enbodi nents it may be desirable to | abel the M\Cs
weRrbwrovsa@ot r anspl antati on. This may be desir abPeTius2006/007917

order to track the mgration of transplanted MCs,

further changes to transplanted M\Cs, survival of

tpoeosrd]ant eeeibhks Mhﬁﬁﬁalﬁpp%rre\éﬂhb%ﬁs ©eblovldBRESUARINGS
e idfosEB YN PE TRIFY3AYIS80 dRASEMWtN , ERGIcEi NISHBE bRnces
@l@f@l“en‘ﬂﬁﬂl Inb0&ng BRRL MRfdv rgﬁ’uarl eafls IrE@NehféSééiféC%\

S L8 QRIS Ie%&k%ynﬁa &EF‘r tb‘ﬁ’b%ﬁ@ ez%(/\/% Cl1A paltfcliar,
thg@ﬁ&ﬁgled@ils B & Ge mﬁt %@ and in
%grﬁ BBl ggf : gﬁﬁe q\r/. HELAheriion.

&]é%}&&s ﬁa hatsRL § fg
S (ﬂ%F fia ent | Vi ra‘g’?I sys not e%gf Igov@a h{”ﬁéﬁfﬂﬂe

n anal yZ| ng engrafted br ai ns i n non-clini cal

dlons h St chem na | s from NPCs
j-?é?lﬁ %4 Iul EMNgﬁag i) not
Cﬁﬁ%t&b %? ci qry ne 5 factor
i "e?@ C&L\%"Q rzﬁqr%iro l%?gqnt%wyh Qﬁ' vitro
IB)C / an ol i godendrocyte-specific

protel n) to identify neuronal astrocytic, glial, or
JPPOHRI Ny Besmbedimentsi GEYs may beutpsés Irbﬂwgzsgq:ttqe\ﬁé this
dPsnticas Pharmaceyficaly aseepisbigycanings usefuhindBieys of theqirpeent
dysnden cap ingtpleripriledsetonicriwifers. ERSo isglyie; sterile fduents
AER @ﬁ&f?&?re nengl sakines fixed P palyetviened!yaeis, gfycerine,
drepyiensuglyen. errdhergyathetiEpolventspanitactesiabonantibeigel agents
[FUER iab @SCcomie anid, dhimerosal, ddmisthopimesuifanietitoxakeleanalidixié
taeid, Brethenasine Aippuraje at nitrefisantodomastperystails andethedike;
@niiexidantb slicipes iastarkic aeidodn doeliuni hiselfite; chelafing agents isach
ascEDTAthubfeys surhas adetatds,slitrates dripbosphatesy mindragents for
dkp adjustnuEnt phonimitpisnch basodiomt chiloTiderd?-deaose. \RH Cani be
adjusted witie beide or bases) spetods hedrochioricacie ob sodiomritydrdviies
may be fl uourescenty | abeled using retroviral
i[00@LH6] on Wi an ¢mnbodiieht grefofoiMguents Buitaie fdrasava tied
gresent Beatiorccameprise stegeaempbsitond that 8éraprigedMeEss, tHor
timteavepbanaahiniratibn, suitdblerphatthadetieaty adcegtapreari@is My
stdleephyerlidgical sEife, Sr&lAbpRGEL. TﬂowAsliébaréugﬁény ®.JJhe
PloBraashl/ isolyRy b@m@ﬁbf beshasphbtet Bidersd Sitihe f( BQWIﬁ%ﬁem
RESES S GFRYMOSt HeG61iIB Y6 RELthahHn) NPISs MreIQIN‘@Ist frat ABC

RANABLANTABLIN d ARG P dvierd iR Ba8H s PYanii st§ /oeér

Hﬂy%ﬁﬁ%é%ﬁﬁta‘r@dtﬁ?ekéﬁﬁﬁt b Usn Y’né%@néggh 8¢ RIckAin, by
%lﬁlﬂl%@‘é(%@ﬁélﬁ%%ﬁﬁ@ﬁfé)m éc ra: cludln
f

aAbELALSY. AlHeQBFU RNt BERWY; e°'uﬁ’ er fo
2HBsRra @éﬁ nh tﬂé‘ FRBRR IR ?tr%"éd tl nof
9198?68 Ia{%&%ﬁ |n5988§crlb
%E \Mﬁ’bé%rf bﬁar SEdlhde, g n‘%] nfc OSS[ng'g
n‘?t 16&0?19 % n? thrL trﬁt
1 ry % G er ﬁvﬁ Ve Gk %‘Wﬁ) rgp@red
i sy e S o
Ffse%wssﬁugh?%i? 85'”@5‘? A )

[000117] It is especially advantageous to formulate the GFUs of the
invention in graft forming unit dosage forms for ease of administration and

15



variety of methods, including but not [imted to

i nfusi on through an injection cannul a, needle or
wehwstosea@n by inplantation within a carrier, ePgT/US2006/007917
blodegradable capsul e, but other routes of

amifbimhist éfaldsage. @faft f8insiAg Whit Bbghgéﬁrrﬁ%@re@eefhewﬁ refers to
' ﬂh‘!/@i@él!)pdlscrb 23t §§ uAREH, Qos és'sfoﬁ1 é?:@t& Be th
'tfé\é?ébt 'Iﬁ%n@ﬁb&ﬁm@ﬁf@éﬂhséleu eHs8yS Iﬁ/s Bré?ietermlned

'ef%ts{)&é{ fth fHeVre Ul?f! phdHrada@ida ?Eérﬂ r. élﬁct n%lg@ue
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W %{““ e j’éga i @E miﬁﬁe
hf?gi qu re%gg Jban vary

nd gnoge pegTpeahly feom
A %j@ [P e

{08 |°8 ” n a preferred

nbodl prent, the NPCs and/ or GFUs of the pr esent

ﬂ%ﬂ&ﬂ on Ghds£amih9 '§ﬁléﬁ%lnm%uglﬁearﬁ>ack or dispenser
t?ﬂq' Beravithiealreions deradminigtrainna nthegerais aeipefarablystargd
teﬁépNP&naéﬁ'M/%Q GFUs locally to a patient's central
nervous systemlesion is that the patient's inmune
40099 nayInertaisronselinicabembedisenttis mslydisaddsirable to label
tae MN&rs prigide émoselantation. cHais 0wy bef désinabledn efdarttd traclothe
tnhgratipcof trgnsientad MINGs furtier cbdogesdo teandplahteddvidGses
strvineh bt tranaplanied MNGs, laad isnone Aseidus eelhlabklinggimethods may
iberam@isygshd epsndimgsorsthieldircumytabees expler menich tArdatheds are to
devaad.afer iostahoe, dluceshtent (woteits (grednsiiutpsseept gotadie, red
tflaogpstemgroiein\ets) may bbeis€iNSs irearaumstdrid@e 12 dhicWeedetector
tcen heuiably ptaced neaathedransplannsitey dusbeliyg trainBeqsdridfimed

usagsphaattainabmethys bsuchais the thvittdgenst FRH et 8l alyaei C
sotegl abvepr ocedures. I n such procedures, the patient

is anesthetized. The patient's head is pI aced in an
Fodo1201Pat Wakh apbELiaglengidftedbiAiR® irdsh-titical situations,
hAUABISIochOMRE! MAIVSiSTHaY VeisBfll Ofn M AFBEJRKSI, Brae
sketidns be BElgS-ifRYinBSaiBE for d?eéﬁ‘ﬁu&@&éé?ﬁ‘br&eﬁ'?élﬁm or
BichGemiaBRrt Bltul%lin“h Néur@t(é‘ﬁéur%Hlsb@Qih@ ptdisihy, Y& MorifiSry

tofMNibéNBéle ate'a%?a%‘o%ce%ee éﬁfe% thégég
e

BLRRSK oRP ESF QD b @4 q4h Bli ot dARQMES St RS té'i&e‘?lﬁfy
hgg%gﬁlasﬂré‘c end?o ﬁ@ o?lé%aslsheurﬁl r f os:tlve
be@s“f@?a a%tlBB eelﬁa‘Y&p (EE

%Eﬂl Wthé‘g\% me

BFs u‘ﬁoh%nm F$ 8P6t
m rf?n fllﬁ—zbgrga Bf ﬁvgedra@c%ﬁa g% Igiazw jk%%’
‘r SV f}ﬁ s?ed: g F%% ey
ur%@e rgmf 03 itV (or

fab ) ro e r’gl?

ntf enty
ef ?;gi?e.iﬁoﬁ"a'é 8"% . ‘r(]'f '%g séﬁ C%ﬁ
;Eé a e PCEF’%% er'-:rLlSd' '?B?Uff’?(?hezo%%% ?e?”bﬁ
lﬁr@o flq dit r

lper fluourescent proteins may
ncogamﬁ PFeqo the vector. %
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m nutes, nore preferably about 5 mnutes, follow ng

i nfusion. Follow ng the period wherein the needle is
woOebde/ven4pl ace, the needl e nay be rai sed a shoPCT/US2006/007917

di stance, preferably about 1mmto about 10 mm nore

pref er Py TRANGPLANTRTON t hen held in place for an
additional period of tine, preferably rangi ng from

at[oom é’%m thﬁemsocﬁi%Hf NECSAAWEEE Euma(:@orern
& & fninibted Vi Q:%n |oh Iepﬂo olrs r8 e];
”H?in‘ﬁﬁ%t'r@t aﬁ@ﬁm‘eﬂH@ f B inistered to
%%}IQ%%Q bé%‘ﬁﬁﬁ“ze yes, NPCs
os

V% ir%; %9 Eeeﬂ%hﬁrgp eied %Iahe or

e “’%ﬁ‘“ﬁi‘m& i
neF(d ﬁ g A%] Ilf ﬁf (t)%e gog a«%’n/t ﬁgl T gt&is é§ gmmlétra?on

proce tg?l "treat nent rray be conti nued
p g| c or nded | od refer %u¥bu

p
m x@hsga %a%@ gg‘ e cariedou e

eo?r% 'ﬁnwa hma%rﬂﬁh 6.8
Ieeqap e u-@@epmpa@g geministeatiop ggre also within the
i ﬁ??%ec?éﬁ?éﬂ"ep lantation of cells in monkeys using an
automated delivery system" Cell Transplantation,
9 %9018% 60YP¢9860 éfé@om@ardma te Hhet iBVentiontioay bent s,
arssrseniealyde mratisal imehish instraedrasentety souies
w.Sthh phintreKgRaMs) (e ).dir dntrasaderinl ¢suchredhrongb deteengd at external
&g e apteties ) adninistationegredrreferred routae oNRGEerhi¢ t he
pafinénstradionm@yrlenyy edeinistiadion iteahinigues cahde adaptegr fadn
aiRghpiquRPasediceadinisiryresursoripds ganerally, puciEraripses of
i disclosed ppl éssdiat.s IMrlal adrihistratiarcof warrof strbml cells in
i avahmpdel of treLimaée btain injure.” nbiNelriotratied. 2@01 Aug;18(8):813-9.
anti met abol i tes such as azat hi opri ne, alkylating
a{124E uc Hn ambogirheanis,dsP@aander GFlsi sxcegiinl to the invention
anmeydendmiaistared lazsllyret i patiet alicentpdl neprat@yeRyt le8®n. In a
( preff€yed embogiment|tid NPQOSandRRBHUs ©f ehedpreeentnevehtidRthay
Tae ladhinisteredfirdu@h)an idtr@se&ecHyathl rdUBINAR HIRAREEE bE
ageministeririgsthe NI3@s aBy/oPBFasNSSAll| @ Bpatiddsl ®intraPhervous
s eysterasdesiomisl thisti tRg paterftan/inIReStlem mlalinRabsPictive InSIde
meUlesd-bra@ tib&ryieNovidrefore, Tha EREh RS of ﬁﬁﬁlﬁh@re ibd 8f {and
f NPO¥MYahE hosthay BBFSdLIdea i HRTdPaRASY SFYrafiQYAl
Ergleddadevén thoigh lrh%és?!ﬂ; réSEEHROSH PRSYE @f ed®Wn g\
aammﬁeeéﬁ&céwdﬁm@trdti%hys 91foré PEcRe tak % §C9ft8‘ he

i CRIS 1e§BA. | - v. Dosing of | mrunosuppre san
accordi ng to the nature of the |mmnosuppressant and

(Ilw

t foongs) e”tWhérP ARG G R ce %BPné Ires1°’osh"’“"t

m ] tré%é) fd ul: Eln Q éetrééﬁ E%Efpc}le es In
&% &é tﬁéj‘fé it f5 érﬂa ﬂ{el Eh& aced in
paQ:eQ'?)v é er§tr]1 e ntlérs ull
?ﬁfa ‘iﬁg uﬂa@ Jgary é% fsp%%ee?rsaw fhgypura

ary 8?#% rrg/ kg/ day to about 100 ny/kg/ day,

%581%]ef elina*ajrll mbo I%ean OelaJ %eesdl mg sg usmg a 26-gauge needle and

Hamilton micro-syringe (or other suitable size syringe) may be made, in which
the needle is manually guided to the graft sites using MRI images to insure
proper placement of the NPCs and/or GFU. Injections, preferably as bolus
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to about 75 ng/kg/day, still nore preferably from

about 5 ng/kg/day to about 50 ng/kg/day. |ntravenous
wonpewvéans may be administered as a bol us,
rang| ng preferably from about 0.005 to about O. 100

Qétfb%ema Eendtieabaha byts?ﬂes%)bw&s@n%@e%érm/
[ GADacb] 2As SEForRSEO0H, M S8bJr B K &F»" P
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18816 Crgeé’(ewgéﬁ 'th W'l%one
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i ﬁ%tmqearpos weﬁtk\] for anexdsngrawRtiad, nwicsabinep i 3edeays
a& Wd?gn%j»'rg@fyt Wéqpﬁ%ﬁtqpé‘ﬁrtwﬁ?t'od@f%ﬁﬁ‘ nistered locally
patient's central nervous systemlesion. In a
moéﬁﬁlad ehdstiiinnabiechnigHes fap@aplaniation mayles fotind freK S
pB@Q@ﬁquzrﬁt &ht ‘Teahnigye fas bilalieralinitasrasialimpleotstionref cells in
| Aank m@ﬁ@g@ﬁ@utqmie@demrxaammag@elbrrmmanta@oer| ng
t BEB)IOEHU@PR). GFUs locally to a patient's central
nervous systemlesion is that the patient's inmune
syd10d@dhay Ibeettainsenamidiments nisindendsbppriessive abeatsmay be
badmirdsterefiHegetherwith tHednedrdive graftsf aridionNRCej Ehéseoageaits
t heayNiR(s tasupphesshejettiorayf the NRhlimethe patidnt hienmirensgtem,
opadgicalbtly sinenithveagrafteandie NPCs arsaiialststed Bpstamically.
| Ewampks b iressiaoduppsddsbhisnmgfid e ﬁh%q;lﬂadfti%é of ﬂﬂ@tdﬂ'@htlon
athchnleabet 2r& nodkralte i@antinfstatlitedn siich ADELAtROEEHS, 6éllké/latlng
f\l ag@esisneh @% ﬁzdg@lo%phérh@e%ar{?m% Acf.litéflééi@r &Rl VED
Frii{dtralxa oAl late(CRIICept),
echoldspatine-ADRE TaBHiRius 08§ CRIppeBEed ﬁnhhﬁoédb\b%gswén
Nayerigs A1 Tl AP Eblaficaddn® BWAREHIRbulRESiRGIAkIRg 2R
I SHh@ifmnNine®s MhjBétfont AanBfhctred b?WQFt@F‘?T ey ePl

ngmzérfhrﬂ%ﬂﬂﬂ“léﬁébﬁéﬁ%éeﬁtl@él&b% cﬁﬁtﬁﬁpﬁj aﬂ%&é@&ed
UBLAGVEFORY Nt | onal dose ranging techni ques

and/ or GFUs according to the present invention nay be

561 r 46 nRlrBBGnRE éd?\ sCﬁh @%Id'nﬁﬁ‘i Wy f
ng%sa% onP.S'%‘ﬁl e ﬁ e e R A Yary
o%u l)r S afé?r}t In an

C &%n ?1
b hfnn#[iﬁ re S
tat d ¢0 b m
28m8 diben ?P i F]estsﬁ (%rﬂg ﬁiois% RY onaﬁe ?iay of
&Iaft ngWapproxnmately four hours post-proce ure) con numg at 24-hour
intervals thereafter. Dosage ranges preferably may vary from about 0.5
mg/kg/day to about 100 mg/kg/day, more preferably from about 5 mg/kg/day

to about 75 mg/kg/day, still more preferably from about 5 mg/kg/day to about
50 mg/kg/day. Intravenous injections may be administered as a bolus, at a
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cannul a, needle or shunt, or by inplantation within a
carrier, e.g., a biodegradable capsule, but other

woautedoea@d adm nistration, are also w thin thereTwse06/007917
the invention. [000136] In enbodi nents, MNCs and/or
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linferitionaRaibe gdrgrﬁﬂtéﬁédrbsrdgrboﬁﬂeﬁﬁm\%ﬁb%lfo{s AmEroueadire
nedmibRtrh®dr, anb APhAfes SAVNBsRAUIREfs {o Bad RNkl v
GNBh R KRR dsih@ caRRittiodd] dBks8 'f'érf‘g?mg {8hRiques.
RURLCaraMalof @ﬂ%écc@r&h W @ pré&SHrlt AWeRod %'eoébmrnrstered
Fe%rlréJW iRGoh{bn B h VA s‘%r'b@tah §s Bre io Routds of
o‘?‘r‘ﬁﬁrstr r Hr‘ég% &Cho8dn Smrc%'n§ a%l Qf?a

g% 4l ﬂ,]rg% £ 0 about mn m)re pre era
gi)out g rrr]man trh eld in pl ace for an addrtr onal

arr}H 0% FB% ' o tQ a?éoatlﬂ Yirk rﬁgtron b3 LA out by

VS petoL m'ﬂtéct'

e H'raPo i

p;%%%édaab Can% W%H%g?nﬁrrmﬁ an'rﬂs s, ROl e
5139] Anal gesi cs (e.q. buprenor phi ne)

38&0‘?&5' b Ptl Cé éwﬁé %gtssn.? g%cg%dﬁggft Igfe invention
may aémrnrs ered locally to a patient’s ce nervous sys esion. Ina

preferred embodiment, the MNCs and/or GFUs of the present invention may
be administered through an intraparenchymal route. An advantage of
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as part of the surgical/post-surgical procedures.
Antibiotic treatnment may be continued post-surgically

wobanocame@nt ended period, preferably up to 30 dags/US2006/007917
foll ow ng surgery, to suppress opportunistic

| BhRfisteRAng {Mﬂdé@]arﬁﬁ'GF@I@baﬂ BWéliéﬁﬁs E&Htral nervous
@stéﬁ‘ttléélbms By theS e furte sysRaR ki %élés@%c el ide
Mb8YSrdi®halie ratrﬁée'forb%éeﬁéﬁéasadf uh AR

%ﬁé b Yy 9
C%ueitre%%@ o ! B % “ﬁﬁgﬁﬁ%é’f
@ ﬁ@s t"“’t@t o Q?E&%.eﬁé eY'ﬁ iy Ethe

and These agents may help to suppress
Ly |1 31 st em
e

ar?P? ‘i°§8‘8‘r”e eé’& %53 Hs pag aplaced in
; r’o 0 | rw h micro-
&i% E‘aéﬂ ertﬁ?q:ea & fRfiept’s skull

J% %rn"i’

6‘3' %3 @W&g B’F'?” '&F&‘Pes raasef Kiexdigra
Tél-!ﬁta PYRIEE 8 A preferred i munosuppressive
agent is CsA obtained froma variety of

Q906§§1 i Hel%tcﬁrn@oda@eetaﬁdteﬁﬁt@rr@@ﬁwngrﬁ &-oaege needle and
nﬁl@m l5n: MR SHINOROIPE PiTes Sttpiie BiZAGy INEe) @13y tsnagerin ach
f & neswls isirsamialy guidedity & erattsitow Haing MIRI(Imeges ta wpure
EREperalese@ent afithe Mi¥@a ang/or Girlin daieptinnss seaterablyeas tadus
aiiedions enavibe yagdeta the graftaitefdu infigsionsatesicamyvasy.al |
i ppeferallydnfusion vobsmesgareffranrabeid Subisr aesin 0 $ilimip, rars
apaterablygrano abogt hataakoust ulkiein, andistis mope peferablydroin
t Aboytzt.0 &nabout 3. Gipl/erihoth areembodiment, el nesdle praystsaleft in
malace dordopertbd efdinus ysefprably ranging fienns pbaurtt1aibi aboub Hol
c aninutes;imgregireferalilypbbautiomimutes| followigdafusien. Fotiowing the
epbict whetejn theededieLis deftipplass thet newalie ey tesaided a short
beigtamee npreferablp@bdaty1 min tgradbti TOMOH pdrexprefetabliyab@u2 mm
hanod thepasdld pr plaeslfor @h aaddionainieriodiof gmal piferBblyiranging from
i abeut\sammhutdietoembues0 nilnseg endrangererapleiissalbymifBies. The
Vayihderray tledWe @nfoved fledd BhapatientaeulodilsitddaBdlaysed
M gnadbrRicar labérg, afidMealtieht rﬁomﬂrt{\@fcﬂ‘&&cd\/@rﬁﬁ@lﬁtan-é%thesm
ng/ kg/ day, still nore preferably from about 5
No0aBopY tAhaARRids, ROg MB(K8hERYine) aha aﬁﬂmstb% (e.g
| CeBRAZIMASSAPHY/IRE Imdm 81585 %g@} Be B@niHisterdld, A habded,

8 htar e paiRRY pbst-& c%PBM; &h QSAhﬁb.at?@Hé tF-heh@ thay be

bRt $os |c|l o? %ﬁ% ;Bﬁg §ys
Efoél &%Wﬁégﬁ @?t%%/ ogous an | ogenei c
gﬁ'ﬁ% nt fﬂdcﬁt n% te%ﬁ%ﬁues 3 bﬁ‘t%n&’#ﬁ{ };e?ﬁl.r ﬁt KS

ORASIick {51, ¢ nleRER0! BBt Hiradt i Sty in
onké &J‘ﬁaq %)Htaorm n@c%&lsv% £;?s@e%9 %ns ?%%9(5) 595-

g unit S pre
| rre t al | ogene| c transpl ant at i on mmcs the
set t% n whi 2 ng]lenel C transg at on
8?r Ht ”P%’PPH rt?ﬁPBE%T F?é@ ﬂgif]
erg | g;(eé}tl%ﬂ grafis an M ese agents
p to suppress rejectlon NCs by the patient’s immune system.
Examples of immunosuppressants useful in the practice of this invention

include, but are not limited to antimetabolites such as azathioprine, alkylating
agents such as cyclophosphamide, folic-acid antagonists such as
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Di scl osed herein are the results fromstereotaxically
transpl antati on of NPCs, according to the invention,

woOonow/wéo br ai ns of adult mal e Sprague- Dawl ey parastiwano7917
have been subjected to m ddle cerebral artery

ogetHefeRite OMrRda tablﬂ%e(aqxﬁp)?m@bpﬁéﬁo%% (bé%é;ﬁt?n
(@Mbépoﬂhew é\ﬁtﬁTﬁé}BhrﬁhQ Gat-5b6C e ressw
RSk & @58 USRIy bmamea%ﬁ{ é‘R}Qhé’[ o¥ re Jh
géﬁﬁﬁﬂ dn@@e!%éd%n‘ ] 5 Mé%% Bvarfls Ph Pg:n
g‘ﬁ 8t rtf:élJI?er Q{aﬁzrg pa(rs'?ﬁ%u arl ygig”% ohgan
ranspl antation of cryopreserved human
‘ﬁ%@h& rgses s ansg A OTOIE %N)fsga&gt
% 5@0 : \9 ﬁ |n&of I§B’PPB gis may vary
L{;?\? Wfﬁ a: e patlent Inan
(pebs % S
'O”@R @@n‘anwa@a S‘i
%EA imegh e, E%“}U%PEESE %%g @Beﬁ’eb‘?ﬂmri"f‘ﬁ es ﬂaeeﬂw of
oﬁf @9 FERfB’E' N{o\67 PEAGE 9150 208 GOV NG atgs-Rour
Dpgagsmboes prsicrablyiBa WY dorapelt4kd
u@ 9klay do ﬁawtérop me/kgida )1 mAtCRTPERRRIATORRIqUE § realka/dey
ABAROUE/ g/ Qﬁdsﬁtllbmpwérefeaﬁ%ly aRmatet Rengkg/day to about
i YEGS(aRYr dalsavgnaus Injecipps mey becidinisiasechas adbag, kibya
irage ')angwscnﬁ ey trom g@@ﬁt Opﬂéquﬁ@a‘tqodﬁumnuﬁevmore
tRreEerahly abakaus 0. 0pRdnleBinutei ve per f or mance of
transpl anted rats was character| zed weekly over a
ger i odFXGIERIMERNEIA. PESERV/AHOPISAANRIARWANRAGESyeli MPCsIce
at 12 weeks post-transpl antation. Hi stol ogical
dRe®i 48t i oAltadughHeotie atitaingout andradbyereid Samsptardatiomdof
gMREs, iscluding ahamsacextical weohpiositioasthabtympreseeNPEd, are
antehgated by thsékention, d@gesss rapgganthl@anGahandpiciesryraft
[fomaihg 4hitS)rie pfedérablel g ahesitodimet, di@neit tidmeplutation®
deindcsriheatlinical seftingoih lwHidtealkigenkie tieipeplaniation anMPCs in
tpatina{s| saifferd Hommentalthuresusasy st Idsirt hay tkelgcedet ai |
tEibclusediereineers g RfsuRefrbBr dikragtdxtasetrhgsiisnthorS6INPCs,
fapebiting] el grventist, e theBRinkflzduR e BEragIREDSkIRYfats
bMaﬂWleeeﬁ lsubjlecied tb Reda@e cerebldrely o o Pmid¥ie
loRARAC Al pST trdPRic? blovel I%ng?’féﬁ' SThese

|rﬁ@d§l@b@i u lirg Uhderdtah8ingthé Bffitadsk the BRSBRYINFEAIRIN in the
ttfe%ﬂﬁ@ht%ﬂc@hﬂré%e%ﬂs@y@@h?%Elo%ap‘hﬁﬁéﬁ%ﬂé&s& n of these

THOFIE YardTbé qun@l?ﬁ‘ MRt 8 SpaHib BhrPE! I§ t%pover y
afrffls Faﬁ?dﬁ%ﬁ PErty@brleg rvlt\-fgrﬁulrr% Hﬁzc%r | ived
GRURirS Eyo
IIS

Ee %&?E b

%‘?155 dur fo?l ?I te

: gg%ﬁ sl At (5‘? G : %V,,a%*?
‘EF Lfgs?beer aeu rstood eap dé(lmate se herelr?after)
r sp

tatlon was carried out at about 6 weeks post—stroke and animals
were immunosuppressed daily with Cyclosporine-A (10 mg/kg, i.p.)
throughout the post-transplantation survival time. Locomotor and cognitive
performance of transplanted rats was characterized weekly over a period of 4
weeks post-transplantation, and again once at 12 weeks post-transplantation.
Histological examination of the extent of cerebral ischemia and graft survival
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NPCs Legend: EBST, el evated body swing test; TTC,
triphenyltetrazoliumchloride; GFAP, glial fibrially

waehwiooeqan ot ei n [ 000145] The data obtai ned i n PO®US2006/007917
Exanpl es bel ow reveal ed that, in the nodels studied,

afagRkSmincans raérﬂrarnﬁ s¥etied Mﬂﬁﬁalg'a%'m@éﬂg aﬁugalvr?éér@%st-
| FRAQISWRMSS 1 n both locomotor and cognitive
performance conpared to their pre-transplantation

b e I er )
eyl

b Ser i BRAbD rgegeﬁs e ervﬁe@" "
R EB

onsh ust recover roms roke nduced

b r week
piéﬁﬁrﬁa?mrirFénd%ﬁé’%iﬁﬁr\a.%ﬁ§§fm€ﬁp%@ our weeks
post-transpl antation,perjod. Significant inprovenents
E—?Fotor perfor nancegg%t'—wg the el evated body sw ng

nd Bederson te [ ob erv
sEé%ﬂ-: types. In conéf”g’a ﬁé??ﬁ gﬂfs Eﬁ%ﬁh@é@r@ﬂgs in
cogni tive perfor manc@CPYRY atio I"\/\151t er Maze)
were nore robust and_stable in MCAo and T
t NGHGGR €92%ni nal s eﬁ?&%ﬁe&%m@mampﬁﬁ@wpa@rtsastroke
animals. All stroke ahiespveadgr kanspaniatiasoked
heal thy and there were no observabl e overt adverse
eMogis Wailgnmagg t he sRet@aliamgrtﬁa/e[mglimef]terﬁﬁr@ke;aﬁé regovery
stroke appears to beafierfiigospleniaion unct i onal recovery,
in that while all stroke animls displayed significant
i pedisialegy s i n not oReyrsls extaaidfeerdraldnfaraiiond
transpl anted ani mal s showed better recovery in
c6fAPt i ve per f or mancBeatpexteot afcehbadl infartioplandthedt
ani mal s. The denonstinmureresporssegoitfanspliant r ecovery of
both notor and cognitive functions in MCAo and Td
t GaRsylabvectal ani mal sRevegiesdrsivalhatd miyestiont ofgrateddKPCs
nodel s whi ch produced basal ganglia and hi ppocanpal
desagde, respectivel yRewdats hagpadipheaotypicRpression of grafted
transpl antation. ExtKRpgel ating these observations to
clinical application would indicate that patients with
f LegahdDBSST, grigileddoap dwiHgrese amgatriphbh@tedradBiuin? eRBfidé;
f cemPNgial fibaaIBdcidié pidt@n- [ 000147] Hi stol ogi cal
results at 5 and 12 weeks post-transplantation
| pdogase t gk diRCosbRkl is rrreVE%a%pra@Sérarveravéér@d ek ah YiRe!
fMB@élb%ﬂﬁirec?fa‘rrﬁﬁé@*traﬁ&ﬁaﬁ’t@& ertﬁq\‘ﬂﬂ@§8|s d ignificant

t5 bR % 13 filei
bgj?a?ﬁ/ér%ﬁ%tétﬁﬁ% selhelg: TR C%o 16 fieir
déoo§ %36 i Gr il obLts
Scnipafe oA

t& 8&%\?@@&" R $ &t r%rthEEQ
&H\é res gns@% g OC{ g ?fro gé/aebeh vroral
rc?ecff?:a% ssﬂeﬁ rs%ﬁ QQ' eek 0S és | &g %‘%@%Q clg

s 8§t rgagrts Wﬁo BeB%éJ SSég ciﬁnér %r

ﬁ{ﬂ Pﬁ%@ﬁ a I Iﬁﬂyls ntes t
e f’rzérs@rﬁ e
b?'}fl ﬁaé i RiRted '%ﬁ%f“ E’e‘?

n
ﬁ% $ oke ransplante nimals Iooked healthy and
ere were no o rvable overt adverse effects during the study period.
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of NPCs. In contrast, the mld brain damage caused by

TG appears to have resulted in less mgration of the
woebdetoeclime observed ability of NPCs to travel PCT/US2006/007917

| ong-di stance to the site of injury indicates its

PRiod6]al  trRehyH et stroke apPEareXE bt ol faBeF Rt fuM&tidkf i%b\?er
.ﬂ tﬁﬂ%ll@éﬂ s‘-’u‘ok@‘éﬁmﬁélég |5kl 8Rynifitakt ifPPdlehters AVindRA
r¥ t%a Tt ?\6 alaelmvt%e AhfedidMmMiseMolBabehEGe cbitd in
géh% rzéde@Aﬁtrshsa&m@a%nl 19 ﬁ*ﬁ&fon
ofr SF] céﬂt‘?e

dHoltle RV
CM@Aro' 'g@%th%)'wit i s%ﬂ&%oaéte% i biels”
AR b?‘:ls ;5 dI (= ,g}i are
n?e% {O‘W rt] | ﬁ trlg S % % tlg\[ﬂs&/ fo

RSt el

ut oe] ogous ra s ati on of
oI%g{%gPr@galf L C a B,”B Pgstq n |on
||n 8 ? l\éql § écts The
fgﬁt tq% ra E@Ete uced better
atP‘? recqy é% Q %ﬁ’oﬁ‘i’ e' ?&arreeatﬂe@'ng
|‘?P eg CNEIHYR Sé"‘t'YaAﬁ§ I SH@‘Q‘Pﬁa ‘ﬁ fudasr sypport
peHYIRg NRGs pemagigd e ARE §PIM YQ/E%?QV%V ) éﬁﬁwee@w@ﬁ@

r@&nqtsk%ramsa&\@va' Wff’é qeé%rmlrtegi ysinghihgrentivirys {abeling approach,
afbifisstategyawap pewniq mrefablplersmarkinggraded No@s. s of
skyrdieemare withdbis deethad J8e inyaraiop siaswasifhisagkespdel s
are useful in understanding the efficacy of the
pl088E4E] i nlependingion the strokectyperdhappsiars that el maesr sayere
stie beain [dagiagasas peB0INSEEh ViCAa argLIMCALi the Beter the nkgration
sQngj%@s ln lsantragicthemdidgereinsastagecchused b fTiG) sappears to have
i iepultadeimdesssmignatianeofliied aslisoTbé obsaresd akility df 88tGs to travel
clongrdrswlomto the site efdnjuryoindiaatds MaPGCtentialip. migrate to and exert
hieptiaitiog effatts @napgsifis strokeectargdt aited. Viod revaltsrpasideedn dte
4Exandialys belbtvesupbBAdhealvidwrtbat NPOsvtrat grigriatecanretmore likely to
ddifférentiate éntamenginat pieergtypess Thébe rpa hethy\iadtbrsNA&GRight
NiNQe adetribusdd iatthid phéefehetiabdifferiertdtionadfintigratst telisgRicluding
Ll ot Kirnited of hddNEscre bovRH et A0 Blperdiiskoke (OEHtbh\EndY
adurégtipetef cekteathpn in the host brain. [000151] The
MASC group denonstrated slight inprovenents in
brehaviF}RE RIVENFAINOBS RS B ONSRRDED VAN ASER 6lINCs
group, but not as nuch as the NMC group. [000152]
Obhﬁ] aduaRé@ttosth abitdo u§%9'a®8§éﬁél@ﬂaﬁ§ﬁéﬂt§ﬂlﬁgoft 0
ﬂC'sMﬁ@ﬁhle@%Ha?mE@@ut&é osft ‘h¥ 'tP/ h@e N(%\'%réls
;ﬂ ted t IsN&VEHTBR, al¥gbheit t'afi’

%ﬁﬁ }@pﬂ'gfe?é 'S éﬂ‘élﬂbb en?%‘ﬂ t
“%B%h tlo rnzﬁ & RBR e in‘@ﬁﬁﬁlh Q\%E gplgﬂl]a%n

grane Mpnl s o @g E? ?{Nfake
&hirhd ovi r [ e
B sy

tﬂaﬁ‘o%o?”' fi l]'ﬁg pésulﬂgrﬂnagectlon H suggest that the MNC group showed
significant improvements in the behavioral assessment tests compared with
the control and MASC group. In histological analysis, the infarct volume
measured at 41 days after MCAo did not show significant difference among

o,
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i nprovenents in the MNC group suggested that the

transpl anted MNCs nmai ntai ned neuronal characteristics
woOnodshesdaost brain, and contributed to the funecrwsalo6/007917

recovery in the MCAO rat nodel. G NPC EXAVPLES

[ $d §AupS he gy Rfih MESEQMNCH8ERLASPEEd PR stiivRe
| FtidHnda ﬂg\éepm@eﬂ.dnrbfrnm@@ghéw& hédBnalPharks ﬁpééw&? 20k

th@urﬁé%%%ﬂbn irf‘fﬁ@ﬁids?ﬂran{ Experi nent al
proce ures . ani mal s |n|t|aIIy recei ved MCAo, MCAI
ooB% tr% Ré@ Sup BbmBRAHteF b Wﬁ%a% Eﬁfs ihhe
al ént t@c With & fﬁ\%%ch as
tes rrrs wa
anlna dlsplayed S|gn|f|cant nDtor def|C|ts wer e
nt '/A}ﬁo‘d?e? dcgﬁt %P@ %@%@atm & ydéf%go e
ﬁesé Fe |v rc]a with
;‘/'HPO"‘?'A%M ° 3;??’ °§<"U§t81:Y
oSOft
sif2 %Pg vama
GWU@“E r%‘ESUel’\)bAo 10 MCAl 10 TG 8

[80@3%5@ AII ani nal s underwent stroke surg
rand siydy ssanpe MNCsRdR sort %ﬁi iagiyg and

MHRPS C%Pp%qi?é@ %ra%%gn wsnet&lﬁa'm@péoﬁ i WHEH 1
da@qk} nel ke ekysvyechip-tae MAsS - Henge §he signjtigant pehmdoral
almRaYeenta dt W@MNMRwswm wgt ettigasplapted MN@sek s
pBeintained pewanal gharacteyistigs imiae hogkbreine ane gantyibdtegtto ghe
weEREonh ERcoVeryiB HeaMICAQ Fat Imagieb| ogi cal anal yses of the
cerebral infarction and graft survival, phenotypic
eRpr eNPGIEXAMALESgrati on. The rest of the aninals
were again tested behaviorally and thereafter
e[000a54} ed Tae Exanveeksetforth hereinokre meard talbe illustrathwee sad
| iorrp- way limitieb.anfitbe atomnaf theé pteskeatineattioaf f ect s of NPCs.
For clarity, a schematic diagramis provided
bEI00NS St r olExpstimgetay pidebawresr All ahivsdls injtEilly reeshked MCAo,
PEISA st TGK strokandurgenyi Abdisout eixoedkg dffeether surgéry Oanimalsee
| weteutdeddion dideated by swing negd) Bedersdrotest, Sy M&EK vater
poake sdsko®a)y animals that displayed significant motor deficits were
subsequently used for transplantation surgery and randomly assigned to one

of the following treatments. Sample size for each arm of the study is given in
Table 2.

TABLE 2. TREATMENT CONDITIONS
Total rats used in this study

Grafttype Celldose  Stroke Type Sample size
(Approx.)
NPC 40,000 MCAo 8
MCAI 10
TGl 8
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| Behavioral tests (Wekly over 4 weeks and at 12
weeks post-transplantation) | Euthanasia at 5 or 12
worealeogmast - t ranspl antati on [000158] Cel | LabePCTng2006/007917
Usi ng GFP-Lentiviral vector system: The GFPl entivirus
syst em was 180jopbi ed jagabr. Didper Trono of the
Uni versity of Genevgytgeneva, oW tzerl and). NPCs were
| abel ed using the fofdpw ng ggneral schenme. M nor
variations in nethod were tolerated. Materials needed
10 ng / m_zgglobbren gihgck sokgtion / sterile filtered
(Sigm) Opti-M % ?Gbcog I nvitrogen) 1 % Fet al
Bovi ne serumvvltha |ot|cs Penicillin /
Streptonycin) 6 vveII pI ate apprOX| mately 1X1 06

BO% CelAII n\ﬁlélgh ?1% é&lr% ived 1r. | t
Tt s

[T%?/kQM'Q weII In a separate

d n. viral sus SIO
{Sﬁﬁkf i maéﬁﬁang e 39\/?1_ 2 i 4 wesis pos.
‘ @q; PRi-raNsRiapt for

it o %se&r cerﬁa T AL N
B33y an eﬁﬁﬁ of1ee alimaAlswWaraRaRIPiESted x

%9 §rd ﬁrea termbamwsatow \MW% ek I Qe
BIE? 'ﬁ?agéer BeRARLANGhIBRgI0s! Aiferis eENPES. krilanty, a
piopemalic HiaorRim &upevidad bl resuspend cel | pellet in 2
mL prewarned nedia containing virus, (fromstep 3) 7.
Transfer contents to one well of a 6-me|| pl ate; place
in the 370C i ncubator; Incubate for 3-hours 8. Wash
cells in 10 nL prewarnmed PBS, tw ce. 9. Resuspend
cells in 20 nL PBS or nedia of choice. Transfer to a
1.5 nL Eppendorf tube. Keep on ice. Cells are ready
for transplantation. [000159] Behavioral tests :
Ani mal s were subjected to the follow ng sensori notor
and cognitive behavioral neasures in the pharnmacol ogy
studi es of NPCs according to the invention: El evat ed
Body Swing Test (EBST) Morris Water Maze (MW
Beder son Neur ol ogi cal Scal e
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[ 000160] El evated Body Swi ng Test (EBST) [000161] The
el evated body swi ng test (EBST) neasures basic
weoasdowed40 r ef | exes and asymetri cal trunk funcPComs200k807917
EBST test has been denonstrated to show a |long | asting
deficit foll ow ng MCAO and MCAI ischema in the
odent. C._ Bortongan et al., ~Loconotor and pasSive
avoi dance deficits fol | sMoRgsrgsr, usi on of the mddle
cerebral artery."™ Physiol Behav 1995, 58:909-17. See
al so C. Borl ongan et al. Earlle)é assessnment of notor
fun e n of
oSV PR Bplvanf? E"R%’%EF“SF'E eto% 6B dniTa e sy
It has al so been eval uated-in neural transplantation
par adi gns for ChTiamipfntitibioistc wéeks Fist-see@an et al .,
"Early assessnent of notor dysfunctl ons aids in
successful occlusion of the mddle cerebral artery
Neur B?WBH' testsd¥igeklpovep4 weeks and@ahiyyeshs P‘BBS’F“?HW&“%)S
handling the animal by its thil and recordi ng the
direction of ElRar¥aRBSor 12NReksSbt-RAR ai¥htich consi sted
5 cmy. The
ani mal was gently picked up at the base of the tail,

afpdoebeyv at esbiabelifg Uaidg oPpilentiifil @é‘étHﬁévs‘ierﬂofrﬁe'ca:F&t
alehmlﬂﬁtsy@!‘en?wbg S0E5icdDyIM DREVEohH Bf HelU¢&rsity BEGeneva
ddG&feR/boﬁwﬂ’Zerfa 8) S‘NF‘& w@r‘etlﬁ‘t%le& g5i g%e fo'llg\mng déA@ral
CEUHRIRA F% 8Bl 'fﬂ deways

approxi rrat e 1 egrees fromthe m dI i ne position of
tﬁ,g SHAY n ég fr a single swng, the animal is placed

|t B6I e%'s%&s\}omﬁ?énq% rﬁ'e IIPe\{E%((_Bé gm'g?\/e freely

eps are

r /eﬁf%,g ine s ﬂﬁaﬁ iotic iltjn 7. t t yl act
iv% Ll P

B P'%bul d indicate 15 swi ngs in one direction
he other during 20 trials. Previous work
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[000159] Behavioral tests: Animals were subjected to the following
sensorimotor and cognitive behavioral measures in the pharmacology studies
of NPCs according to the invention:
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to 3 (continuous circling);(b) contralateral hindlinb

retraction, which neasures the ability of the ani mal
woaotempb@ce the hindlinb after it is displacedPCT/US2006/007917

laterally by 2 to 3 cm graded fromO (inmediate

repl acenent) to 3 (replacenent after mnutes or no
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(a) observation of spontaneous ipsilateral circling, graded from 0 (no circling)
to 3 (continuous circling);
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3 trials. The testing day was conducted on day 2 (for
probe trial, see below). After each training trial and

woesteioagrd40t he rat was then placed in a cage onPCosSef06@a07917
heati ng pad. The swi m paths were nonitored by a video
canmera connected to a conputer through an inmage
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Borl ongan et al., "Transplantation of cryopreserved

human enbryonal carci noma-derived neurons (NT2N cells)
wonrawsmveso f uncti onal recovery in ischen c ratsPCTESp06/007917

Neural . 1998;149:310-21 . Cryopreserved NPCs were
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determined cell doses (40,000, 100,000 and 200,000) referred to number of
viable cells. Transplantatlon surgery were carried out within 2 hours after
thawing the cells. Infusion rate was 1 ul of cell solution per minute. Following
infusion, a 3-minute absorption period was allowed before the needle was
retracted. A heating pad and a rectal thermometer maintained body
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scores were significantly reduced in each of the four

weeks post transplantation conpared to baseline (p's <
wO0.2000%640, Wi th a trend towards better i nproveaems2006/007917

over time in that transplanted ani nals perforned
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that transplanted animals perfornmed better at 3 and 4
weeks post transplantation conpared to 1 and 2 weeks
weoasde/véanspl antati on (p's < 0.0001). Posthoc PeEsNUS2006/007917

reveal ed that the higher doses of 200,000 and 100, 000
produced significantly longer tinmes spent in the
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effects (200,000 > 100,000 > 40,000) seen at 1 week post-transplantation (p’s
< 0.05) (Figure 12).
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towards | onger MAM acquisition tinme over the 4 weeks

transpl antation as reveal ed by | onger acquisition
woiowdeds0 1, 2, 3 and 4 weeks post transpl ant aPCoOWS2006/007917
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32



cells (p's < 0.005). Thereafter, | onger acquisition

times at 2, 3 and 4 weeks post-transpl antation
woanpavedot o basel i ne and 1 week post-transpl arCatUSL06/007917

were noted (p's < 0.005) (Figure 24). [000191] MW
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expression, only a general description is provided.

[ 000194] NPC graft survival: G-P epifluorescence
reveal ed dosedependent
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graft survival (200,000 > 100,000 > 40,000) across al

three stroke types (F8,32 = 33.9, p < 0.0001 ) (Figure
waee/oeanm cel |l counts of GFPpositive cell s revealusenos/007917

that the | ower dose of 40,000 cells resulted in | ow

nunbers of surviving GFP-positive grafts, while both

hi gher doses of 100, 000 and 200, 000 resulted in higher
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r surIf |vaI and funi:tl naI
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5eve Ig 8 @jé e }qp@r pgq pf esq#q;d in Iow
rpPEItY G%F\’r@aﬁ@\se giRite. w@eobthl gegss of 100,000
%1%006@8&1 iR iphighes ndmbes Qfeﬂur\gvm@@e'f Bepiliyie grafist he
oTEheaﬁ PRpevatignsvers cogpisient far A0, 3GAl ard TBABansplanted
ta4nals slowsyennThenl percesiqaasdpr idoisg vere (caisuleiag, o
iignificent Jiffeceaaes {7 %2 i 1%, ® X AH5D Figira0) &t thieateatent graft
tSUBAYRl Werie oBfained qoposgtheidrdasel transpl ant ed ani mal s,
GFP-positive cells remained within the original
clgELEC 3] Five wesks post-teinsplen(i8swgogyand; in TG
transpl anted ani mal s, GFP-positive cells renained
weraffitypet heCelt dgsenal S’nﬁoﬁpd’qaerpﬁémplietm (86% . However,
iNPGppear s4@,868 bot MGRA0 andd MCAI transpl ant ed
ani mal s di spl ayed mbi@AIm graton of grafted cells
conpared to TA tramgl anted 4ni mal s. Nonet hel ess,
when mgration was observed, the grafted cells
remai ned wWiad)0oo t he MieRer al tmrget area, in that graft
mgration in MCAO wascmbservegl within the striatum in
MCAI within the cortrey, and ifn TA wthin the
hi ppocanpus. Graft mgration in both MCAo and MCAI was
characterizmdody 9or aicsgsl cells lining the ischenmc
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Furthernore for MCAggia nedig to | at er al (1.8 mm
and dor sal

[000195] Positive correlations between graft survival and functional
recovery: Regression analyses revealed that the higher the number of
surviving NPC grafts (200,000 > 100,000 > 40,000), the better the functional
improvement (Figure 31).

[000196] NPC graft migration: GFP epifluorescence revealed that majority
(approx. 55%-85%) of the transplanted cells remained within the original
transplant site (Figure 32). In MCAo transplanted animals, several GFP-
positive cells could be easily identified within the original striatal transplant
sites (62%); in MCAIl transplanted animals, GFP-positive cells remained within
the original cortical transplant sites (53%), and; in TGI transplanted animals,
GFP-positive cells remained within the original hippocampal sites (86%).
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to ventral (2.3 nmm) mgration of cells along the
striatal ischem c penunbra was observed. For MCAlI, a
wordicaedso | ateral (4.4 nm) migration of cell sP@amaIS2006/007917
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[000203] MWM Probe test: Time spent on the platform area. For the 12

weeks post-transplantation testing, overall ANOVA revealed significant main
treatment effects (F2,9 = 6.18, p < 0.05) (Figure 33). Posthoc test revealed
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[ 000205] EBST: For the 12 weeks post-transpl antation

testing, overall ANOVA reveal ed significant nmain
wonemimead effects (F2,9 = 23.02, p < 0.0005) ¢ETWSL®6/007917

34). Posthoc test revealed significantly reduced notor
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[000214] MMM Probe test: Tine spent on the platform

area. For the 12 weeks post-transplantation testing,
woRrercaob64ANOVA reveal ed significant nain treat REMUS2006/007917

effects (F2,9 = 4.39, p < 0.05) (Figure 37). Posthoc
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[000217] NPC graft survival: GFP epifluorescence revealed partial dose-
dependent graft survival (200,000 = 100,000 > 40,000) across all three stroke
types (F8,27 = 14.88, p < 0.0001) (Figure 38). Mean cell counts of GFP-
positive cells revealed that the lower dose of 40,000 cells resulted in low
numbers of surviving GFP-positive grafts, while both higher doses of 100,000
and 200,000 resulted in higher numbers of surviving GFP-positive grafts.
These observations were consistent for MCAo, MCAI and TGI transplanted
animals. However, when percentages for each cell dose were calculated, no
significant differences (F8,27 = 1.37, p > 0.05) (Figure 39) in the percent graft
survival were obtained across the 3 doses. This suggests that percent graft

survival in both low and high doses was maintained, potentially by CsA
immunosuppression.
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within the original striatal transplant sites (72%;

in MCAI transplanted animals, GFP-positive cells
woenwionedow t hi n the original cortical transpl 2ar/Us206907917
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motor and neurological functions of transplanted stroke animals.
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[ 000221] The purpose of this study was to exam ne the

t herapeutic benefits of NPCs in stroke ani mals.
waehmwweral tests were used to reveal notor an#CT/US2006/007917

neur ol ogi cal functions of transplanted stroke ani mals.
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Transplantation (1 month post-stroke)

Behavioral tests (days 7, 14 and 28 post-transplantation)
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Behavi oral tests (days 7, 14 and 28

post -transpl antati on) [ 000225] Al l surgical procedures
woenws/oerdduct ed under aseptic conditions. The raTmak®6/007917
were anesthetized with equithesin (300 ng/kg, i.p.)
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t hroughout surgery and follow ng recovery from

anest hesi a. [000228] The one-hour MCAo stroke surgery
wonrowwoedo consi st ent behavi oral i npairnents at POMAIS2006/007917
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[000232] Hemat oxylin and eosin (H&E) and N ssl
stai ni ng was conducted to neasure the nmaxi mum

wonbmroé@d area in each animal using an N H i mRgITg2006/007917
syst em To calculate infarct volune, the foll ow ng
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[000241] MCAO rat model:
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cells and application for autol ogous transplantation J
Adin Invest. 2004; 113:1701-10. Briefly, a vector (pC
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[000248] Beam balance test

[000249] The beam balance test is used to assess gross vestibulomotor
function, and was carried out generally as described previously in C. Dixon et
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in the lateral area from approxi mately 3.5nm | ateral
to the mdline. For transplantation into the
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Proprioceptive adduction test were perfornmed in both
forelinb and hindlinb. Total score ranges 0-18.
wpQOBAS&H0 Morri s water nmaze test [000253] The ROTHIS2006/007917
vvater maze test is a useful nethod to assess cognitive
f looebsen.  SsvesPd1, MREividre abbmiteliwittidinihRibndlRss peen
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SO0BZ3M)) . Ref Inmnestaipinonibe septiansavergdreubaiashwithverivarys
o‘?‘”t'IbSQ'IeStt? M2 6h 18@dseadwingerdarriaim; Gerraans. B-iuhuin3

t {1400 Biama, dfisgauri). M (1 20Q) Bpehringarddanrdtein Heermanyd
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shc-dh dsy-1emne GitABewvasfised aethesmchndary matibadyo 3 OJM-8 neas
plsedifor five| nuickeae stabninga Spesinmerasiere dhspEbedtisirg eqndodal laser
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[ 000254] Hi stol ogi cal anal ysi s[ 000255] On day 4 1,
r[00825&r e Hweadhfratihe tofat huaben ofi GEP-fdbetsdd dllsan the whole
derebodin mzistcal cutated. dbeanunared of @FPUisBdletiicats mahdi nal |y
vilipocaniiis stda ctcuiated ovee dayne way.

peri odat e- 1 ysi ne- par af or mal dehyde fi xative sol ution as
geoe25d]l y deseticdpadalysis!| - MLean et al.,

'Peri odat e-I'ysi ne- paraf or mal dehyde fixative. A new
foseasn f Whe bamaIGal SrdifAdnHatd Qﬁid:ﬁ‘@é’rct 'volurfik $bREheR
%QFZB@”‘smb%MorQ%pe&féZl%@é”surég‘RN WHEStheYbstifRWere
g rifdint (<0063, SideMNEDnaK MRS bt gec F(ﬁ:'eﬁurl@kéé sed at
(P9s3y, | sitnifi At l\%@lkﬁ% (8uede pr Péﬁfﬁ 4r' ¥ 88hah
SR&IBASUNES LothEfs t? fggeach bl oc ectl ons vvere
stained wth hematoxylin and eosin (H&) to eval uate

tlgganl,ﬂgqroc éﬂa%?ora Jﬁ?stw&ges of sections were captured

;I nig al Jectlve ens under a Ilght m croscoze and

60 i onHAL v,g%ie 8 ci on

% altl A %?%? ﬁi)ghr\{}s%%rtg F%rm efj %;Y%g %{%%E% ti%nd the
v Sfiko

brail ng(’?ﬁ?éllpg

%t?a ﬁ@a%?mﬁag
t volume." J Cereb BI ood Fl ow Metab. 1990:;

and expressed as a percentage of the vol une
i&oﬁglc n@%ﬂ%ﬁ&ﬁﬁim sphere.

[000262] From day 7 to day 21, the mean score was not statistically
different among the three groups. On day 28 and 35, the mean score of the
NMC group showed a significant improvement, compared with the control
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[ 000256] For i mrunostaining, the sections were

i ncubated with primary anti bodies to MAP-2 (1:100,
waaeadsroverger Mannhei m Gernany), b-tubulin3 ( 1PC#@82006/007917

Sigma, Mssouri), NF-M( 1:200, Boehri nger Mannhei m
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0A26%e ¢ & |f| cant (p<0.05),

St udent - Newran- Keul s post hoc procedure was used at a

olf9P26Gn; 1 iTbgmReandatancy fime r%cpreieé irpeachyel O frus drisdsto
niea#ie 3¢ aweraewed @srang Ratformisediowstin Eidagdoseaphei the
ERERRpITeURD: T NG eraup shewer rﬁa‘ @éer@yélmewmneé to
MbRoRkS! MASﬁ;eq;ouraﬁl‘@eJ mean nsydimenter the second set on
t danhdpangthinstfirsiset o8 day d0rdegransrpied signifiaainbgifferdnce
degtiveen theME aprheordiol groaine (p+038%hand@.6482 feapeetivstty)
biElitad 2 Jo rAlthougl thesNidkegronp sbowed sttérndencyitd fakeeshodsr latency
adiroetp theeeschpe platfoou frean 1AS802B 0P, Bestatidimbiynsignifieatt
[d0@262¢ didrmohedisy. 7 to day 2 1, the nean score was not
statistically different anong the three groups. On day
28062617135, I the spatial solog iah frats e tHIVKIMGr gropp showed aa
ssigmifidant anprovemeoveomdred odthpies eshtmdl (=0.0ve1 9) ant MASTay
25oup{H=-004583) (Fidads).3%he prentElpenn th MBSTattrodpsated
(queirdht Tias, the 1dHYRét me\ﬂ\necgtmwpeémbng HNréedgraipsMigRifigaeup
sdiffavedlcs bkigled Hetieay RMENANE €oMAY| G8=0/0339) {(Fig.4gpnt r ol ,
statistically significant difference coul d not be

dekAfpRA R HiS®ogi8abstddy> (Fi g. 40). [000263] Linb
pl aci ng test [000264] There were no statistical
Jobb2s# N C e ThE MURE BrdaPagdBEAtcE th% lQﬂ‘erél %ﬁ%f Q{eqeﬁs
f PR SiRer e?néllﬁbl Mor?exlsterh %Md

NS &{ooétfé?s 9% ed| é}Bﬁe V?HE 'm é‘é SP'
VYhErbstl si é’ trogg é%% aﬂl nt or
OF ndlir tr %1 tvol
8a£[}°ré‘<§‘| éiP b fikf QE%N/OI eli [t ft‘/lc MASC
+11 1%
F}%Eb&qw ghe rial glgnl?’ ca\lM? d‘?{eremnace among the three

groups.

[000269] Transplanted GFP-labeled MASCs and MNCs were located
mainly at the boundary area between intact tissue and infarct area including
the ipsilateral cortex, corpus callosum, striatum and hippocampus. The
infiltration of inflammatory cells into the infarct focus was observed. There
seemd to be no difference in the number of inflammatory cells that infiltrated
inot the infarct locus between the MNC and MASC groups.
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[ 000266] The nmean | atency tinme recorded in each set of
four trials to |locate the subnerged escape platformis
wehessaao Fi g. 42 for each of the three groupsPCThS20dm7917
group showed the shortest latency tine conpared to the
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MNCs wer e i mmunopositive for MAP-2 and showed neurite
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Bartkowski H. Rat middle cerebral artery occlusion: evaluation of the model
and development of a neurologic examination. Stroke. 1986;17:472-6.

[000279] Bjorklund A, Lindvall O. Cell replacement therapies for central
nervous system disorders. Nat Neurosci. 2000;3:537-44.
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(GFAP) markers. The percentages of MAP-2- and
GFAP-positive cells anong the GFP-| abel ed cells were
wa.24@/08861and 4. 81 . 0% respectively. The for maPCowsefo6/007917
neurites in MAP-2 positive MASC could not be found.
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Ci’é&%}(#@?}‘?‘w}eﬁ@eﬁﬁt he neuronal precursor cells are

i ni | Ly., 3. Th hod of claim 2
e i @E%ﬁf’ﬂ?%@ o BB N et RISEUERATORIS £y e
t 8TYNSIEAL9Caléy vous system I esion of the patient. 4.
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t hodl g Methed:af slaifide WBeTeipiNGNeYreipl REaRUEIRA(Cells are
pREBisigred dnfraparengiyimialdes: provi di ng narrow adher ent
stemcells; transdifferentiating the marrow adherent
s?-em cE19 Bethed ©f slaim dn whegsirethgrmasironab presurspr cgligecomprise
nieYrRer Nnefroppkpracursongrisei n t he central nervous system
| esion is caused by ischem c stroke or henorrhagic
sb.r okelhegmethied airstairod , wheksiraproviting neurbeal peesypsorsieiis)
atdropdseg: t he neuronal precursor cells to migrate from
a site of admnistration to other locations in the
pat i ergrovi@ing Tinerove bbloatenf steinadelts;8, wher ei n anot her
| ocation in the patient conprises a central nervous
syst errdnedifferentizfing fleemaredw adhaentstaimmaells ifto hebrihal
cprepuriser ogllsadm ni st eri ng an i nmunosuppr essi ve agent to
the patient. 11. The nethod of claim1l, wherein the
funct imieahethed @F elzim s wheied thedenfriiNtdriQUkadystes REsRIYis
1chuséb ey nedheatl strokd & HerorralgRy fidket e neuronal
precursor cells are allogeneic with respect to the

P&t i enthelrdethBd &F 8fatm # OfuithBEcaMbAsisPTPr i si ng:  neur onal
precursor cells present in an amount sufficient to

facil iatllé\?vﬁ)g the neuronal precursor cells to migrate from a site of
administration to other locations in the patient.

9. The method of claim 8, wherein another location in the patient
comprises a central nervous system lesion.

10.  The method of claim 1, further comprising
administering an immunosuppressive agent to the patient.

11.  The method of claim 1, wherein the functional recovery is a partial
functional recovery.

12.  The method of claim 1, wherein the neuronal precursor cells are
allogeneic with respect to the patient.
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functional recovery of a patient suffering froma

central nervous system |l esion follow ng adm nistration
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pharmaceutically acceptable carrier. 14. The graft

formng unit of claim 13, wherein the pharmaceutically

aqgeptggyaqtﬁﬁﬁ@gg{mt%gﬁ;ﬁgﬁg_s a solvent, a dispersion
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ien
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|He‘éfﬁ” RAETH S AEF i amamegntrapging frienealbeii A0 Q004 abOUt 100
r BUtRERSHreRalpRReYsRRMceie.. 19. The nethod of clai m 18,
wherein the nmarrow adherent stem cel | deri ved neuronal
céfl s Hreeorafiiermiag Bpiéaf ¢laignl $.yvhezein the sewenakrresgrsor cells
cPRNAiisexR [aRBkr ei n t he marrow adherent stem cel | deri ved
neuronal cells are admnistered to a central nervous
s¥5t enhecgriaBifiorofing heit phelaignt 3, wheteinThe newohalbretursbracats
1eompiiissr lwiman heuronalrwecwddrareiait st em cel | deri ved
neuronal cells are adm nistered intraparenchymally.

298. Thie methdtbebnofrisingai m 18, wherein the

mar r ow adherent stem cel |l deri ved neuronal cells

conpr i pevilingammar-ade edhsepndellsiegined aklrotar ¢alledand
neuronal cells. 23. The method of claim 18, wherein
provi cidngnigteringWhe tagoanidreireinsteh ceibtierest mauoed aklls to
ce bhtert @uferirReBompr eentrdl Ngvowy §yterawdreintarsaraousel | s;
aswificiehiad Rexilliate fomdtion redb\eireof thetpafiese! | s to form

mar r ow- adherent stem cell-derived neuronal cells. 24.
The nmetHeade®bd ©f diaih 48, whevelhBe nearal-bah&@nt stem cell-
tdié’fﬂ/%@'rerRfr\%P&éI%térB%dhhﬂst@ﬁidl@&\él@/dher ent stemcells

i nto neuronal precursor cells; and inducing the

NEYIr OMAHe REMBH 0F Bfairf 8b! \%hér%lrftﬂé rmanﬁaw QBAbrefPStbR cefi®-
T&@nv@@%ﬁ%n‘éﬁ c&lsrBladifhini %Ygferdecb%é ?raFﬁé“/E ﬁéﬁﬁ%’ﬁon of

Eé%ﬂh h€esion I's cause I'schemc stro
agi ¢ stroke.

21.  The method of claim 18, wherein the marrow-adherent stem cell-
derived neuronal cells are administered intraparenchymally.

22.  The method of claim 18, wherein the marrow-adherent stem cell-
derived neuronal cells comprise human marrow-adherent stem cell-derived
neuronal cells.

23. The method of claim 18, wherein providing marrow-adherent stem cell-
derived neuronal cells comprises:

providing marrow adherent stem cells; and
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26. The nethod of claim18, further conprising

adm ni stering an i nmunosuppressi ve agent to the
weoabiemate40 27. The nmet hod of claim 18, wherein PO®US2006/007917

functional recovery is a partial functional recovery.

28. ThRdud®d rRbrrél @l:lﬁéréﬁt StARESRE o G arow. -adherent
B hOYHENRE S REuhenedig! | derived neurona I's are
al'ogeneic wth respect to the patient. 29. A graft

f.@ M Nehdbihof YFRYaHm 28 gfupﬁe{éa%mtbefem stem

1 -derived neurona present” i n an anount

ff '
St Q@E ﬁeﬂar&l@ﬁﬁéf {hte%grré\b‘%?ﬁér%ﬂﬁ%tre@wgﬁe;ﬂgzﬁtétngrﬁ Pal.
fol 1 ow ng ablm nistration of the marrow adherent stem

Bﬁla'r i RE PR el %S%r %% s PGoRPhp i ?af t

uni 29 ar mac
2% oo el etngd of Sy WP% b A REREh efin ¥
n%ad18§ ﬁsvgﬁm bR & e o o
aft f n nlt of claim 29,
reiWet'H%t Bé’f&ra%ﬂ‘?rfl%ggé Sing adPISieraratel | s
i FTRYNQSHBReS V%ﬁg?ﬂfgt hoRFU@S6ut 10, 000 to about 100
mlliaqn neuronal precursor cells. 32. The graft
f%? ni. n'eURetog of elaiy ﬂ@z@her@»ﬁvetheuqutlﬁ@alrraecpw ischpardiak
siUBRHQNEY Tecq¥®¥ved neuronal cells conprise a | abel. 33.
The graft formng unit of claim29, wherein the
f-r ovkNedReEther of Sleisn1 8 ewhergisrthe srarrvaeeherentstpmscell-
cénipyer seuranaheeiveare elpgaieisr with respeehte éhe platiani.ed
neuronal cells.
29. A graft forming unit comprising:

marrow-adherent stem cell-derived neuronal cells present in an amount
sufficient to facilitate functional recovery of a patient suffering from a central
nervous system lesion following administration of the marrow-adherent stem
cell-derived neuronal cells to the patient; and

a pharmaceutically acceptable carrier.

30.  The graft forming unit of claim 29, wherein the pharmaceutically
acceptable carrier comprises a solvent, a dispersion media, an antibacterial
agents, or an antifungal agent.

31.  The graft forming unit of claim 29, wherein the graft comprises
neuronal precursor cells in an amount ranging from about 10,000 to about 100
million neuronal precursor cells.

32.  The graft forming unit of claim 29, wherein the marrow-adherent stem
cell-derived neuronal cells comprise a label.

33.  The graft forming unit of claim 29, wherein the marrow-adherent stem

cell-derived neuronal cells comprise human marrow-adherent stem cell-
derived neuronal cells.
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