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to the adul't ain 12] provi di ng additjional evi dence
themselves for long periods. addltlon stem cells can give rise to specialized cell
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Stem cells have been identified in most organs and tissues, and can be found
in adult animals and humans. Committed adult stem cells (also referred as somatic
stem cells) were identified long ago in bone marrow (BM). Adult stem cells were
traditionally thought as having limited self-renewal and differentiation capabilities,
restricted to their tissue of origin [1, 4, 5, 6, 7]. These limits are now being
challenged by an overwhelming amount of research demonstrating both stem cell
plasticity (the ability to differentiate into mature cell types different from their tissue
of origin) and therapeutic potential [8, 9, 10, 11, 12, 13]. For example, recent reports

support the view that cells derived from hematopoietic stem cells (HSCs) can
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for the plasticity of such stemcells. The HSCis the
best characterized stemcell. This cell, which

bl ood, the fetal liver, and the yol k sac, generates
bl ood cells and gives rise to nultiple hematopoietic
i neages. As early as 1998 researchers reported that
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Successful attempts have been made in vitro and in vivo to induce
differentiation of adult stem cells into other cells. Several groups have recently found
that in vivo BM cells can give rise to astrocytes and oligodendrocytes (both cell
types originate from the neuroectoderm) in the murine brain [33, 34, 35]. Indeed
even neurons have been found to express markers of the transplanted bone marrow in
chimeric mice [35, 36, 37, 38]. In the cerebellum, fully developed Purkinje cells
expressing GFP have been reported after transplantation of GFP-marked BM stem
cells [38, 39].

Tissue injury may be one of the stimulants for the recruitment of stem cells to

an injured site, by causing changes in the tissue environment, thereby drawing stem

2
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cells [38, 39]. Tissue injury may be one of the
stinmulants for the recruitnent of stemcells to an
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recovery [51];

3. Rats injected with MSCs after spinal contusion and traumatic brain injury

showed long-term improvement of locomotor function [52, 53];

4. MSCs were found to remyelinate the rat spinal cord after focal

demyelination, and to improve conduction velocity [54].

The following references, which are incorporated herein by reference, may be

of interest:

1. Leblond C.P. (1964), "Classification of cell populations on the basis of
their proliferative behaviour," Natl. Cancer Inst. Monogr. 14:119-150

- 2. Evans M.J. and Kaufman M.H. (1981), "Establishment in culture of
pluripotential cells from mouse embryos," Nature 292:154-156

by causi ng changes in the ti SSUBCT/IL2005/001348
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context of the present patent appl ication and in the

cl ai ‘core opul ati or, opul, at i | on

of atrﬁ‘ tE%%meB“ ﬁ‘Flpbﬁ%g"é@F‘tF%”\RB H%é’%fie‘néged@i’f% Ito § Of° cell

E%ﬁatloﬁagcc:‘-lgqg 4 pgérdﬂtlon@ﬁ dt Rist seasionkeBYwBith WinNeChdeaki® of
4+CD4 hat is, at |east 75,000 of the cells

lasethepd 972 gjm atﬁ%ﬁgt +3% ot arhirb(asg CEPAECIEYySim.y £Thst 1s, at
% 8
ool e B RpBIRI G R! bR B (s el e
d4@®) 000 of the cells are both (a) CD84 positive and
(b) CD45 negative or CD45 dim) In accordance with an
enbochrresnme@ﬂ)phmom etseaﬂt Z%VémmSomllhan pdisioel GDaA+CD45-
n geni.t r
pdé%ur(l‘gl%at gshat(l | s pr (Savcle 0 ’ %8§1 r(?l%ﬁ%éo%ttlav)e and (b) CD45
péneess Cigdcdild)s extracted from a mammal i an cel |l donor

"to yield a CCP, and (b) stimulating the CCP to

di f f elmeqttordinei wittoad BRbstmes| ofph@g&rséntt anvepti@c wr smethod for
g%lﬂLqiggg?qu ldrgttlrlaf) prog!egltcgr/qgec%%g} ec)c(e ggpu ation p{]\ﬁ’%ﬁ’?t is g}ogl%ed
comprising (a) processing cells extracted from a mammalian cell donor to yield a
CCP, and (b) stimulating the CCP to differentiate into the neural
progenitor/precursor cell population. In the context of the present patent application
and in the claims, "progenitor/precursor” cells are partially differentiated cells that

are able to divide and give rise to differentiated cells.

While for some applications described herein the density of the cells in the
CCP is less than 1.072 g/ml (as described), for some applications, the CCP has at
least 5 million cells having a density of less than 1.062 g/ml.

In the context of the present patent application and in the claims, an
"elemental cell population” (ECP) is a population of at least 5 million cells which
have a density of less than 1.072 g/ml, at least 1.5% of which are CD34+CD45-/dim,
and at least 30% of which are CD14+.

Typically, but not necessarily, at least 30% or 40% of the cells in the ECP are
CDl14+. Alternatively or additionally, at least 40%, 50%, 60%, or 70% of the cells
are CD31+.

Y, Lu M Chopp M (2001) Treat menPCDIL2005/001348
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and in the clainms, "progenitor/precursor" cells are
partially differentiated cells that are able to divide

appl i cations described herein the density of the cells
in the CCPis less than 1.072 g/m (as described), for
sone applications, the CCP has at least 5 nillion

cells having a density of less than 1.062 In the
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popul ation of at east [Ton cells which have a
devisg & ensfity |of dess thanri .0p2 &77!21 dﬁ el typigallyl e sot dec&Sordy the case

[ 4+ n east. 309% of
SPLE &8 SRl Py Phha B Bt A o P PRl of
Birpresend Gtemfont 1e deﬁhbai hdreih h?ﬁthE@Ebeaf ® }ﬁaie@ﬂrres relating to a
@réper nati vely. or addi.tional lTyI I eaC?lt 40% 50% 600?.
&%, PP HethE FgsEntdpenpeRs e u%sﬁp P E1Pystge: 9? tming the

REBEFSAdduteyin rébtidn@ass E@Po of the cells in the ECP are
CD34+CD45-/dim For sone applications, the ECP has at

| east F& Bdrhd iaPPlicaBddsS t}tkawgdeav@tﬁrpsdg%mt&fcehlssase tR@ as a
1.062 g/m. It is typically but not necessarily the

ghesapertiatelloprodyot {ese.afos Gangar thempy, for tissup gegsaeratian, for tissue
élﬁ‘é%m% dn@lor ls&ec}ggbé ﬁﬂ@ﬂgdbﬁ?% & 1D, a“t%??é%&arch of

i nventi on are escri I n Wlt resp ect”
plgoaietam@stuvreloatfwrrﬁgrqemna oCgRwth lfv@tcssjomi/@faStalmagmssceml

WYl bl AL el B BREN0S ARG oPEAL ST IdIECP-
dmedcpatuauyrﬂ;ffdrMa@d:Eeldaeerre ‘mmdl apxraotgerrap&mb celg Iphﬁuar they are
RS B R B HS i el efR S5

gagted edr iype tharﬂéM\QE @ %)r ndukéhS Lh%trb@l@ésag?lﬁlfeélts) oligdderrocytes,
research tool esearch_ of

PROIPTSERRES: GHf,): o/hlt%%tlvglar @@ﬁrcﬁgv@f fuam\sﬁfqaenﬁla@fi Gelds) are used
ng/tlﬁ%l?ap@&macéﬁ' HEARSdnd 4O %Jplcﬁpﬁ/a@rﬁmfs%ecgﬁnﬁp&t\%ﬁf 9 ¥hom

he CCP-derived progenitor cells and
bepday iegendraprodamaged yssuk ffustuesanidér &cerd. | s are used as
a therapeutic cell product, they are typically
adni nibgnembddimsna apesult ofie stagninehprarash desprizegehareimois used as

oo T LA Gk, oSS A8k 5Ll P By WA K P i
vitrio poatedute perfdiremd op hxltantedd;dm)ﬁ@f the p_atlent)ioes not produce a CCP,
Ch TSl SR e, L erent o oo sl
vormitear! IAteREAVIlY 6t £1d@bnklG;, @ pR@blo@Nbf a patieWd¥@4) be indicated if
an in vitro stimulation procedure performed on an autologous CCP does not produce
a desired number of a particular class of progenitor cells, when the same procedure
would produce the desired number of a particular class of progenitor cells from a

CCP derived from cells of a healthy volunteer.

When hematopoietic stem cells are used as source cells to create the CCP, the
resultant CCP is typically, but not necessarily, characterized in that at least 30% or
40% of the cells in the CCP are CD14+, at least 40%, 50%, 60%, or 70% of the cells
in the CCP are CD31+, and/or at least 2.2% or at least 2.5% of the cells are
CD34+CD45-/dim.
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they can regenerate damaged tissue structure and/or
function. In an enbodinent, a result of a stage in a

w@emeoesodescri bed herein is used as a di agnosPECTIL2005/001348

i ndi cator. For exanple, pathology of a patient may be
indicated if an in vitro procedure performed on
extracted bl ood of the patient does not produce a CCP,
when t he sarre procedur e woyl rodu e.a CCP fro ells
ext r abYRierllyr S 3°th’é"éF5tSﬁ‘3‘/'yvg1€uﬂf’%eé? of fimulafing |ﬂi‘FeE§% &

Belictd ap&t! ¥ and B&ND @8, Of verwRad iaBAlt IBYnd@bout 60 days.
indicated if an in vitro stinulation procedure

peiefmativabd somulanngibe S geies lastibay 3 daysnestmere drn 68 days.
desired nunber of a particular class of progenitor
cel | sTheghammakhan ol dengsmerydgumaneuRE-Hmeaysseappipprate. For

S} SR S RlagnBh L URE oy DocREOGP A Aftration

wbh prwecardenWefmdn el oihdt ifar o$ltee nplﬂiebﬂlcms,ahemamwliascell
ource cells to create the , yl.tan

B0 ey 00 gt B Rl S cell e R B S o P8 e

aCP maste &oi%ed) fordRdmplk, fréte of€bd orke Bf tHeefol%Rngﬁcmr@EﬁbéxeS

at | east 40% 50% 60% or .70% of the eI Is in the CCP

ymgiliepaprd b 1q0(197GSSugy necuAal tlszuwg‘dwsave B Lsyuepnerygus fissue,

bbee aRhbw %{0%11%4)T(%@4%eﬁﬂem BYdIAC Bbripheral WiodaOkononuclear

necessarily process of stimulating the CCP takes

B@tsw@mce\bomd osheaﬁ@na%cqon@@mdysgue J isotedcbat thasiem calts
agetggf%lgs t an fré%tﬁ%w \{&lcyft églsm%tér%ng o okddnd

days, re an 60 days
limnmtmlwiedneltsdirdmdlewmoumaysdues hurran or non- human, as
appropriate. For sonme applications, the nmanmal i an cell
donorThe CiORatsetypicalic prepesddry getwratingtarattitoningfa aingle cell
roduct derived mt he 2 while for other,..
SEBrE FiRs 5% 6L Blbmatir it d8noRomBles BRgiieed blood
aRaeh¢RaseNl may pE etttieted uShg M1l §/m] Heaity gadiche(elgs adidoll
groducethe CCP may be derjved, for e Ie,.fr@mon

heradict %cﬁghrfgowpawﬁe fovFrose #dsepd jjs noted

afaf shchlaQRshigk id AR & foh 819 AFPIRAtIdnk SS& for Qﬁﬂlicﬁtﬁn‘s%ufﬁich a
fat tissue, nervous tissue, bone marrow, nobilized

@pgiedcellperspgnmnals Benserted HOm BhBemeTiEtiFDIREIa CTUShr 2

Ly sy oSl 500 e GRS 024 i
bassabttiaowgd af seqond r gstiesaipd.ex BercohefMs guadians tcluding
f%lg%gléozﬁﬁgand Ee%esﬂ 1532?\!:1@1(?3; ﬁlétgblg FeQm S%QC%%g c%ﬁéjtrhg\%ég a
G¢nsipless thaﬂg.(HZ%/rﬁgbrelessedhhn 1.062 g/ml. These selected cells are then
typically increased in number, in vitro, until they become a CCP. As appropriate,
other density gradients may be used, in addition to or instead of those cited above.
For example, an OptiPrep (TM) gradient, including an aqueous solution of Jodixanol,

and/or a Nycodenz (TM) gradient may also be used.

The CCP is typically stimulated to generate neural progenitor cells of one or
more of the following cell classes:

CNS neurons;

oligodendrocytes;

astrocytes;

peripheral nervous system (PNS) neurons; and
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suspensi on fromone of these source tissues. For
exanpl e, nobilized bl ood nononucl ear cells nay be

wezxdsaetsed using a 1.077g/ M density gradi ent PEI/DL20052001348

Ficoll (TM gradient, including copolymers of sucrose
and epichlorohydrin). (It is noted that such a
gradient is not used for all applications, e.g., for

appl i gatd 4 R ('n{&lu\ﬁmgctht%ofsmﬁgéoetoCpﬁbdore%ebw@rbsgreéht efithelium

generate roma n hemat opoi eti ¢ source such as
otlisawtrenal grugbion ¢rlislosal or skin cells.) The output of
this gradient is then typically passed through a
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i ncl ud| n ol I l.
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desrad b;bgllem&ﬁ célﬂkacrbni’alrﬂﬂgthg/mhsfﬁned ms 'f)tpamlljt, B&2 pydgehitor
ese sel ec cells are.then.t Zc cre sed

Pl Donrpd G A Patteﬂtey%ts%%% o ppdliGERT"E gblt i

ARRFQRIAI Al theOAIRN Hedtaitdnpretundi cell opmatidnefodssel ,foi Bene

addition to or instead of those cited above. For

&eErpl e, an Opti Prep (TM gradient, including an
aqueous sol ution_of 1odi xanol and/or a, Nycode

T
gr adi Enttimggte dheseCheo didfergntiary intorpesigd clasy ef atrrp§ﬁmtgr cells,
§1t lnrgﬁ_L,cQ‘a%? t\&ﬁtg%ﬁﬂﬁ Abf o &Y ng‘LJ’P f@)rd?g@r@hﬁa@er infP H&iel cRREof

nore o ovm ng cel cl asses: CNS neur ons;
ptoggo@e aeliso thet €SP lsats'pucdbydnee@tly pe Hidpheshyato-qudtpsgd (yeith "target
st.e neur o a b
sue g‘ﬁ;?) t d))r%an rrej% %Q:‘?lt g g%sgxireg %%Ll scfa% l)?thg p%qhﬁlgdr%lls Hr
eﬁnlpsc tiowr tafget tissat my@rgiliderorae lok &)mlaFt)ssuswhEn it is desired for

plications, t CCP i. f ect th '
Bhvwen et ot el e R ABLE >
ifferentiates int ul. f
cel | esrpdiang e’ RE RerBerL ferge s e e e CPh
tORERNE aReR Srivee theeffn®, tdﬂﬁlau@dmmﬂesﬁmsd)fm acCP into
patient. Alternatively or additionally, a gene is

P?l’ml?gﬁab@qu@dlsi nto the neural progenitor/precursor cell

popul ati on for use for gene therapy. To stinulate the
ccP t®) ao-rrlaraathaterivit eatrﬁéser‘fO@a systega §CIY9) nerves (and/or

%l%ﬁg EE%P & 1§ Bhdilidhe@S 3REA | RBV ReSrbA)| & | ﬁﬁuce

to differentiate into a desired class of
differentiation of the CCP into CNS neurons;

(c) co-culturing the CCP with retinal tissue (and/or culturing the CCP in
conditioned medium derived therefrom), to induce differentiation of the CCP into
retinal tissue. The rétinal tissue may include, for example, one or more of: pigment
epithelium, or photoreceptors. As appropriate, the retinal tissue may comprise fetal

retinal tissue, embryonic retinal tissue, or mature retinal tissue.

Although in some embodiments, co-culturing is performed with sample
tissues that are target tissues, as described above, in other embodiments, the CCP is
directly or indirectly co-cultured with a sample tissue that does not itself represent a

desired final state of the progenitor cells.

For some applications, slices or a homogenate of the target tissue are used for

co-culturing, although other techniques for preparing the target tissue will be
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woe@ancssepr esenting a desired final

progenitor cells, the CCP is typically directly or
indirectly co-cultured with "target tissue" from an

progenitor cells. For exanple, the target tissue may
include brain or simlar tissue when it is desired for
the progenitor cells to differentiate into brain
bpasiBro £héisdn EXFIRhGSkiING thel@st whd)haE Gcaduht distlogurd bethe
wi th peripheral nerves (and/or culturing the CCP
prgsenopai¢nt ppmisatiqfedi um derived therefron), to induce

differentiation of the CCP into peripheral ur ons;
(b) cThect@rgeumsw mpae beap wetnﬁalkyeﬁtr?%wﬁ@?w&g ‘éﬁ/g}s@m or

nggg ENSm Ee ¢ 1:3_:‘1* ?éﬂn%!’rﬁlé R nfohe CCRs 'aPpr@Ex'f'ﬁé tthO R et

erlve to induce differentiation
osfsud: hay (B@FAuidlng@u{:N&lg@em mibgel(ect) o @erx@gmezfr ‘Mﬁ’g rgspest cHhe

t]
Y e T e T

dcbfiercamireditin arcoaditibded @& urh mbade nsing ranget fissa ée.g. Thaarget

égule Baelj | Ssgﬁrlerm%qveﬂ n,fhagels p%tg«%lgssc)éxg,e&tyggegelc, a(l)logenelrce or
RREARII WitiPrespedrolthd ok tikdus Foth WHiYh MRITUTR ®8s ;fredhabd For

retrnal tissue, enbryonic retinal tissu

$Qapd ﬁmllcgq1<§§uéhe }qrgeﬁdggm: and g C gngsdql.ﬁtgﬁgstoget}aer 1n the

E&dﬁ%wﬁlk&mm' $t iP ﬁ5t€<§>fh'aﬁﬂe Wik d2 o?mlir@etttis%liﬁa%/ Adoade tRER
target tissues, as described above, I'n other

Eoadiadent, snd/oheaydgrypehilied feesh, \or ozamadi r ect | y

co-cultured with a sanple tissue that does not itself

r epr eSkgrhativeltas adddorfallngbr somstapplisktiensetoprestjens desired class
Ife prtoH%mt[ogFelgt gqllsgfgoarré tha?(gtﬁgge i u?tl.\#e‘agg ﬂ%lr,l rt@ze:ﬂ?égg’ﬂﬁﬂﬂhﬁlon

aduk&o bg h's@mm@ﬁoﬂ daiors, b wes, b 01p mmparanmtg)dtds,e cytakigest and/or

tissu beappar.en to
gwwmgc@ﬁsums RRECERa %‘3117055?“5?%?’ b‘?"’éé’en F,
RRESA! GRPOSE, CPGF Qlpha, TIGF bacﬁ geEGFI Bﬂme BORYF l2¢ BDNF, GDNF,

essenti al | ect contact with the or separ as ed

Ne&s élfl"ﬁohﬁ'l%@ 8- 1@@@1\15& EEEONEF 3y %M%estrogen prolactin,
ap Qﬁr%%do?ﬁc%l té?ﬁaIBQtEggetrotBhlﬁSH@et}f@th@ RO! @diRGRUSsId (RA),

syngeneil C, genel c, oOr XxXenogeneic Wlth respect to
héperisdusutie, for$slme ahd/onsomtifont andler Odmivakse ofrang @& thgse. 1t is

a teﬁ#ﬁ?e:cl%ﬁ etéat%e %&Jlér%ﬂﬁllﬁls?}‘l%n faja%rs%Dcﬂl%gglgteﬁd(Jir@ @y'v@ay
bﬁillggtfanbn asdigotdirsicativhead Idmrseopaatfakyepresqnhmvent@n mdudes the
3slét 8 %lr'l Sshrnu}/a?lgg nfe ctors. aly| ozg)%po%ln(a:fe Wese may be utilized in a
concentration of between about 100 pg/ml and about 100 pg/ml (or molar
equivalents). In some cases, medium additives are added at volume ratios of about
1:1 to about 1:30, or about 1:30 to about 1:500 from the total volume of the medium.
Typically, particular stimulation factors are selected in accordance with the particular
class of progenitor cells desired (e.g., to induce neural progenitor cells, one or more
of the following stimulation factors or media additives are used: BHA, BDNF, NGF,
NT3, NT4/5, EGF, NGF3, S-100, CNTF, GDNF, CFN, ADMIF, B27, F12 and

acetylcholine).
For some applications, the stimulation factors are introduced to the CCP in a
soluble form, and/or in an aggregated form, and/or attached to a surface of a culture
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xenogeneic with respect to the source tissue from
whi ch the CCP was produced. For sone applications, the
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alcdulin hetamig a0id derarbrylasecdGAdY). eluspsyc gfidppayBHAmEIebutync
Ca%H S(Gsi,%?g[ eaiéogcxﬂxoc%ﬂteo ki C EOA)e U ddl1inP THREENpo®in  (MBP),
cells, one or nore of the follow ng stinulation.
feabtorgepside diGalQddplial v Sbridare ecidia: peege  EHME). NAR211b,

3, NT4/5, .ECF. : - . : .
e e
tdne catiomphinaThe nufemedtan snagr dsd itchudel e cbr troore hd BCRLOVE, Qr
sol ubl e .for and/ ar .| g t f / ar.
S o 38 bl BN B e RFTRPe s o
ey¥edte® By thetNFEEFCCP is i ncubated on a surface
conpri sing a growt henhanci ng nol ecul e ot her than

col | agepicly, bidalep et is oflthe car sopulatienbansisngesaleas uoze
g}a}y conprise, for exanple, BDNF or. another suitabl g

t hpwdipoleulpact dheraysEhi Beddfidendli. navah BREEHIY afcls are
t&ﬁca@fyo%sni\%nﬁﬁ'wen& mRlL el RestBY NBE, Not@d numb, Musashi-1,
presenilin, FGFR4, Fz9, SOX 2, GD2, rhodopsin, recoverin, calretinin, PAX6, RX

and Chx10.

For some applications, an effort is made to minimize the time elapsed from
collection of cells from the cell donor until the CCP-derived progenitor cells are used
(e.g., for administration into a patient). Alternatively, cells are preserved at one or
more points in the process. For example, the CCP may be frozen prior to the
stimulation thereof that generates progenitor cells. In another example, the CCP are

stimulated in order to generate desired progenitor cells, and these progenitor cells are
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with collagen or fibronectin, or may be coated on the
surface in a layer separate froma | ayer on the

WG wobaes04 hat conpri ses col l agen or fi bronectiPCT/IL2005/001348

Al ternatively, the only growt h-enhanci ng nol ecul e(s)
on the surface is collagen and/or fibronectin and/or
aut ol ogous plasma. Follow ng stinulation of the CCP,
t5dGed. 68 UithenBf thRseQALS | the FroteyiRElrhybd esrt@ahd/@ ta@spoftyd, for
that it has differentiated into a desired form For
sybsppieat thawieg apbifeal progenitor cells are the deS|red
product, the ?roduct typically conprises one or

of : CBBavaycbilluptratiqorsed nohimiiaonn i & pgied Wiabqeétta@mp]écanons
aRsonhl &4 18 @Ec%le%onﬂne‘r%ﬁa“n’ i¥¥din %%ezﬂk GRAPEARPOE such

assocl ated proteln-2 , heurofil anment NF20
ae () gaspaon fof stoeas @if Qg@s((rqs@neragmpf sieres of NPCPs, and (c) stem

fﬁg% l : r»@krl]eisré (?nraa\%gua(lcgfa‘;[ e ldr@@lalor G @ég-%&%;eh ]QYCP cells, for

GEAm ¢ act @ decar boxyl ase utam ¢
@03sible g&m amanqhmﬂ; ymlthns acmtcdt (rﬁaasm)ranspcbrt @mdremwcsdy,te@.,
mar ker eli Si ote
Jasgestep e T e 0 8 MTF eGP i drgeipatee

2;,";2@&&%’5\5@,@%1 SRR LR %Sﬁﬁ%éweén sbou

SehatkeRit B0 dapdinendfuRhétiund Rethewt @erﬁxﬁﬂ(tsaﬁtn figeY ofnSOculture
i ncl ude one or nore of the above o&ﬁ%% phi ns,
Fipdmpeonprising) s abquliT s, sempNFL! tﬁmﬂve e gpltuted for

\Qﬂieﬁgd %ﬁlgbfeﬁe%ﬁ raﬁ&ﬁq 422 abHiR 6DRGR: in hYRIGR! thediung ESBprBding

an 1.5%of the cell popul ation denonstrates one or
greater dfantah@EéO?rﬁ)iesml san gphodimrat.iope of thspe periods follows the

di ti.onal | neural progenitor cells are typically
|8§r?flt\g/eeSe o')r{ddgne or nore of: Nestin, NSE, Notch, nunb,
Musas

rhodo %’l snOm r epcpo\(/:eﬂnfc’f the &}Sﬁ ? ﬁglﬁge$&&ea%@% (rJI lgff%m

E@ﬂdxﬁ@ﬁﬁoraqo@hamqienoman aanlueé frediumi @mpmdmg tlass thaniabout d 0%
the tinme el ol lection of ce

S @nds Qb1 o1 a0 LSeRetEy Pﬂl‘éf‘dngpsre&&éﬁﬁe?ofmfgé? hF sy
&Rk o8 £& another pe’#ll)@ Al Séul@fel Bl tOmprigaad greﬂér) than or equal
Alternatively, cells are preserved at_ _one or

potens 10 st Ip o ewBodimgt, @diunpg Be ((heducep anréfree or
1302 & REL QY cotn?brfs@secuﬁﬁ @tb@ffoﬁ Jkﬁfrﬁ%fn otfhatue&{e&%hat 88l

progeni tor cel | n anot her exanpl e,
sbounfadapsl iAdteonatiely oo agdifenelly eculiesng éhf %@B g@ﬁng éhe high-

ShinSiméP 0 fne G4 For A RELRE G beheRisbORN
%?mglhﬁensleep%né)g es %[n Egs ‘gl?tgéﬁe%g ce sﬁ)rrmy eg)ét or gd aend%
andaRNo6a é&ys. Tppncally, culturing the CCP during the serum-free or low-serum
period is performed prior to culturing the CCP during the high-serum time period.
Alternatively, culturing the CCP during the low-serum time period is performed

following culturing the CCP during the high-serum time period.

For some applications, the CCP is cultured in the presence of one or more
proliferation-differentiation-enhancing agents, such as anti-CD34, anti-CD133, anti-
CD117, LIF, EPO, IGF, b-FGF, M-CSF, GM-CSF, TGF alpha, TGF beta, VEGF,
BHA, B27, F12, BDNF, NGF, NT3, NT4/5, S-100, CNTF, GDNF, EGF, NGF3,
CFN, ADMIF, estrogen, prolactin, an adrenocorticoid, glutamate, serotonin,
acetylcholine, NO, retinoic acid (RA), heparin, insulin, forskolin, and/or cortisone,

and/or a derivative of any of these.
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subsequent thaw ng and use. By way of illustration and
not limtation, it is noted that certain applications

w@ae®eoeHsvabl e for | arge-scal e comerci al i zat i OPGT/IL2005/001348

i ncluding freezing and transport, such as (a)
generation of stores of CCPs, (b) generation of stores
of NPCPs, and (c) stemcell banks where individuals
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SBEHFBratbd heRiEBPadferdbd., Thaescope bhﬂ&epﬁeﬁnlt anksenfiad Lhsles
the other of these periods. For somf EI i cations, the

coporigncats despribed inj thess grayiHonekRainb#PPAEARCS T um
conditions for a certain period, in a, cuI ur.e di
conpr il phgmpedigentha mesiod it PSS SPTRRRE ¢ m”P%g@ (t(#‘nw 2

]t%%toé'on&l&il%ﬁﬁg Y st HortRRl 1% SBIHAR bERR) rerAdVhg htleast some

h-serum condi tions for another period, in a culture
n:elis ofithe mrfrm ths fistecaniainer #ihe end afdbefirst poragybet the pegod;

80 k2. 27 GIBRAIRAer dfild LEdB%k bl bR P EARS ichR1ls

9ow serum per conprises culturing t
G&Rofedr fran dmrfa‘su amtaofer bEd)mempkbmmovmgatn teagtomt ofthe CCP

Al ternati r addi Y. cul turi
Gt ng? PR EahRa o PR e At (b4 el G
tRgafegel for a duration of between about 1 and about 60
days. Typically, culturing the CCP during the

ser umif JeRe e alég%\ge%ﬁbwfb@esror el populpgsit @srrﬁedfrbmladiCR fre to
culturing the

duri ng the high- serumt 5)
et eanpple ity & Aumen BRGSRE RO TGGAH e D P PagHifh e
t\’lﬁ? cﬁﬁ&xﬁﬁgth InS Refdaioae s &9'&&%@1@@%5 IR wWiRLE céaditions

during t gh-serumtine period. For sone
asppild omidabnbs mehe CCP is cultured in the presence of

one or nore proliferation-differentiation-enhancing
agent §I) Gslis sbadd hamjongogicaintchargmarisd ag )i largepm szze than

bl th EPO%F?I%:dr &) hg:mg m(e:gl:ar g%\ﬁkg'é}:; ﬁ-gg:\xfi’xlioﬂhﬁlam-g%us or

tubular extensions spread, contacting neighboring cells and forming net-like

organizations, and/or (c) granulated or dark nucleated.

(1) Final cell suspension should generally contain at least 1 million cells
expressing one or more of the following: CD34, CD117, CD44, Neu-N, nestin,
microtubule associated protein-1 (MAP-1), MAP Tau, microtubule associated
protein-2 (MAP-2), neurofilament NF200, neuron-specific enolase (NSE), choline
acetyltransferase (ChAT) neuronal class IIT B-Tubulin, glutamic acid decarboxylase
(GAD), glutamic acid, gamma-aminobutyric acid (GABA), oligodendrocyte marker
(04), myelin basic protein (MBP), galactocerebroside (GalC), glial fibrillary acidic
protein (GFAP), CD211b, dopamine, norepinephrine, epinephrine, glutamate,

glycine, acetylcholine, serotonin, and endorphin. The supematant may also include
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BHA, B27, F12, BDNF, NG-, NT3, NT4/5, S-100, CNTF,
GDNF, EGF, NGF3, CFN, ADMEF, estrogen, prolactin, an

wa@eboeneses ti coi d, gl utamate, serotonin, acetyledDiL20€s/001348

NO, retinoic acid (RA). heparin, insulin, forskolin,
and/ or cortisone, and/or a derivative of any of
these. I n an enbodi nent, techni ques described herein

SeCorthée lolf @iRbabioRe, %@m@ma@pm Wich has (Sa)00t SDINF, QINTF, BDNF,
described in one or nore of the_references C|ted

NEFelNR3, Nwit"@&ﬂm@u@sseﬁé@élby BediGT- us Provi si onal
Pat ent Application 60/576, 266, filed June 1, 2004,
and/or (c) techniques described in US Provisional

Pat ent Application 60/588,520, filed July 15, 200%

and/ dt is(ngjedtthat b lle i @@%ﬁ:@qnﬁré@dufwm@qﬁ%%sg?ww ly can |
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provi sional patent applications is

assi gneq,ola dd? SIC‘%@ %E&?ﬁ@d ﬁ’émtb%d,ﬁ%%g %ﬁho&a&ﬁﬂlmblhcal cord

application and 1 s~ ncorporated herein by reference.
Hlhed, syipdly bhvet greatgtismeitto oftbaintellpbeinmicPhetes

enbodi ments described in these provisional patent

app! i Hetd c[mﬁnerdforeaproedtlbdnmmordala:enwtthdm prebgsliraerit defdthe

risin r.i ng
’(Tu?n"ﬁw& aam? hf’g E‘ n ofS E ucl:alﬂllng ar Olle C%h g?ﬁp%%hgg%wfnﬁ
Rbst IserigiionseITe thachdvs anenstnly&)f ([@Pttfandrﬁmz lgém]t amdsdt least 1.5% of
contai ner _at _the end of

6ieh atr. CAr G dihrg & sieidetedEB AR PRRREI PR o5

@g%%gw® yon of the period, the cells renpved from
he first container. For exarrpl e, renoving at | east

some 19fant AebddiRerk Sthk SCORYnGQIRP fat 3stS & lngilion NG 11§ Qlliat have a
renoval cells that adhere to a surface of the f

SoNEIoh s o QD) Boob Brireat B HIE D FPe RATRAS- Hi and
ng}gﬁasﬂlha%%%g Ith V%@Pf ﬁaﬂ?eg Hifi1a8hE tﬁeOC@F thdt 23S Rleantiedt 5

be generally free from any
i‘mﬂhbmallalthabhaw|archhs1t¢@ﬁteamhmat Pohg/mln addition, in the
case of a NPCP the follow ng conditions shoul d
t ypi dalahyentbediment, af le)ast(Teﬂ msllisth ofithd cblds mh@NBCBgmé al Jogst

gg%’/ %af(r:t}]?e %%Ié \}]i?ers]ﬁ{’?% Hlécgl{ﬁ% leﬁg OSHI grr?oléa o%mvﬁ?ag%&ﬁ&ure
{dldcaude ilogu Shed INist Udoubigtingest: enmonscmnweammc o]_%wtbfl; i megtin,
BitoRS: L0925, 200 g ke e SARE bR
?nl%ltellu} gﬁﬁ%@nﬂ QBurs Rk NEIRY, ablir¥n-S@RRLfRI dhobe (168BY, cBoline
acetyltransferase (ChAT) neuronal class III B-Tubulin, glutamic acid decarboxylase
(GAD), S-100, GDNF, CNTF, BDNF, NGF, NT3, NT4/5, glutamic acid, gamma-
aminobutyric acid (GABA), oligodendrocyte marker (O4), myelin basic protein
(MBP), galactocerebroside (GalC), glial fibrillary acidic protein (GFAP), CD211b,
dopamine, norepinephrine, epinephrine, glutamate, glycine, acetylcholine, serotonin,

and endorphin.

In an embodiment, the method includes preparing the NPCP as a research

tool.

In an embodiment, stimulating the CCP includes only stimulating the CCP if

the CCP is derived from a mammalian donor.
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expressing one or nore of the follow ng: CD34, CD 17,
CD44, Neu-N, nestin, mcrotubul e associated protein- 1

(MAP-2), neurofilanment NF200, neuron-specific enol ase
(NSE), choline acetyltransferase (ChAT) neuronal class
I JJ b-Tubulin, glutamc acid decarboxyl ase (GAD),
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| SPAGT N TR o evhesn stipiaieerhe §&Rengludtt Spwiating theoksP
t haSSigaBe A@CBY bthe @ PhBat GRATBEH@ID4308inds havi ng
greater than 80%viability. It is noted that CCPs

gener ah ad dutRRhpas COPNE R IEHEA TN UBRY bIsSRbe BRI EcP
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b@ilfkﬂgc@@%%:@
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/€ Ljion, a
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dED i, etd whaeiGRGAEDASthE QIR indladed istirfialntinyt tha CEPihatiag che at
eural,, p i.t.or/ pr sor cell population (NPCP). In
Qﬁasé%afﬁ‘gﬁi&‘gﬁép@%nc| udes at least 5 million
cells;that have a density.of | ess  than 1.062 t,
Const o8 Grtie 6 DO Ridertenarat i eadl 0 ansiia CCP Béing
U, add Weréih @tir@@ﬁ’til:hgiﬂﬁ!s 0deSndidesbtimblhig thd€CERRVih Bk at
least 5 mllion cells that have a density

as the at
g?asi ng?ﬁkrsECf.tbaezregqlPd%u n an enbodi nent, at | east
1.5 mllion of the cells in the NPCP and at | east 1.5%

of t h& gkgmRodiment, ke NECP Ghaerigaeddy af lsag 70%Gms thedi R baies
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least 40% of the CCP that are CD31+.

In an embodiment, stimulating the CCP includes stimulating the CCP to

differentiate into a pre-designated, desired class of neural progenitor cells.

In an embodiment, stimulating the CCP includes culturing the CCP during a
period of between 3 and 60 days in vitro.

In an embodiment, the method includes deriving the CCP from at least one
source selected from the list consisting of: umbilical cord blood, umbilical cord
tissue, neonatal tissue, adult tissue, fat tissue, nervous tissue, bone marrow,
mobilized blood, peripheral blood, peripheral blood mononuclear cells, and skin

tissue.
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wobkégodsndr ocyt e mar ker (04),

(GAD), S-100, GDNF, CNTF, BDNF, NG-, NT3, NT4/5,
gl utam c acid, gammaam nobutyric acid (GABA),

(MBP), gal actocerebroside (Gl C), glial fibrillary
acidic protein (GFAP), CD21 1b, dopam ne,
nor epi nephri ne, epinephrine, glutamte, glycine,

acetyl choline, serotonin, apd endorphin. |ln_ an
e od B pbOg STk DR B eSO BT 1 P bt e
i iSOk RRRue a8l Froktnalsburg t he CCP
FAESOREE bt St arop sl il
deri \ﬁg%féhfﬂzggﬁnéﬁﬁ,qﬁgilnkﬁgd RNAEs 1den@Ping HAQeR®RA recipibR of
od inclu

nmet h es applyi ng cells extracted froma _
the MRCR, camd cenigingt the 66& Bom ray leasiy prri pawessedagled e thep fist

sel ecting.cel |l Vi ng.. | ; ~ o
R R T Nl T i
tigué bethg ristehded trecipiont arssearil ogemeanto, tisskeeof@BP1ntended recipient,
characterized by .at |east 2%.0f .the CCP being

R EBOSr S SRt 1B BRI HEIG g the. OcP

i ncludes stjnulatin he Vi t he at .l east2%0.0f
t he éewm?odgp@tdﬁgwiﬁgﬁg,ﬁ% mnlﬁdeasnm(éu qonsi ?r?%n&:&/tlﬁg
CSRihe HabAkaL sieficZ estildneait le@ashe 3580 aftibbie aliCRutblepng
CD34+CD45-7dim and wherein stinulating the CCP

plaghaides stimul ating the CCP having the at |east 2.5%
of the CCP that are CD34+CD45-/di I n an enbodipen
t he doren embadimentt gipulaingphe SCH g e%é@%uﬁ'flgt%cggpgd a
| J39 08 brw B ST BINinSE bbb G ift8udPlebs BhiI0O5%
E(fq-lkdr%ufsat ngwtehe éCP ha%l/ilr?g the at |east 50% of the CCP
tdrah. are CD14+. In an enbodinment, the CCP is
characterized by at | east 30% of the CCP bei % CD14+,
and ineameembatimnent] stimulgfinghtbe OGP insbidedewtusipg (g SGPnfr 2
t he . havi ng the | east 2 bssahfn 5%
Eﬁi"&?ﬁ.acginﬁq’aerﬁw bt g ﬁlhaeg%é).ﬁ“sf’ﬁ@ﬁ’ar&}g@?g’?i zed by
adruheast 70% of the CCP being CD31+, and wherein
stimul ating the CCP includes stinulating the CCP
havi ng ihembdditheas ttimafingf the ECFCERIUdbatulariag B3 CEP fon 2
gg@g@ﬁ%g@%ﬂ%@%aﬁ peharact el i Zed iy Aty 1Rt 10%

serum.

In an embodiment, stimulating the CCP includes culturing the CCP in the
presence of at least one of the following: B27, F12, a proliferation-differentiation-
enhancing agent, anti-CD34, anti-CD117, LIF, IGF, b-FGF, M-CSF, GM-CSF, TGF
alpha, TGF beta, BHA, BDNF, NGF, NT3, NT4/5, S-100, GDNF, CNTF, EGF,
NGF3, CFN, ADMIF, estrogen, prolactin, an adrenocorticoid, glutamate, serotonin,
acetylcholine, retinoic acid (RA), heparin, insulin, forskolin, cortisone, and a

derivative of any of these.

In an embodiment, the method includes preparing the CCP, and facilitating a

diagnosis responsive to a characteristic of the preparation of the CCP.

In an embodiment, the method includes freezing the CCP prior to stimulating

the CCP.

In an embodiment, the method includes freezing the NPCP.
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CD31+, and wherein stimulating the CCP includes
stimul ating the CCP having the at | east 40% of the CCP

w0 bmb/oesses CD31+. I n an enbodi ment, stinul ati ngP@EL2GBR01348

includes stinmulating the CCP to differentiate into a
pre-desi gnated, desired class of neural progenitor
cells. I'n an enbodi ment, stimulating the CCP includes
cul ruting the. r i od of .be

ays THAgsRgma, (o meas B ROR e R ba P he gt
deriy iffeeh b BRe G&Erfth@ mCRtis If@ﬂ&&eafeﬁean&pwnﬁeatﬁlgl tBE CEP at the
fromthe list consisting of: unbilical cord bl ood,

JeBPEstal cord ti ssue, neonatal tissue, adult tissue,

fat tissue, nervous tissue, bone marrow, nobilized
bl ood!n preembedimant, Biegpethod,bcluderetranspastiem e ribpioR t B ile at

q@Jsi ﬁ)dkrf’i’ﬁ'gmsdkél@ wWheRIHENPEP g%ﬁ@&%ﬂent t he met hod

I nCl uades deri ving the CCP fromat |east one source

sel ecyegh Em&alﬁlpﬁ h'eshtn ﬁ&:lﬁaésr{gmﬁgcth%réﬁ%%etlhé%@ww

frozen tissue. an e I ment i ncl udes
iadé mbiséquiemtly asessing ehedelobf eFTEion of thefgenche NPCP, and
deriving the CCP from at | east one source sel ected

fr om ttha dntsxdingown shestnethgd wEtudesi tepsfectmgtacdeog musthe €CP, and

f o Fh
&8l «hame o SRGE PEG 0%“136 b Seue al | ageneic Lo

tissug of the.inte ded d tis

cenoothl EnpgupRisc s Byb et iR uraditas B B o r e ggne
eddacfléd®ititabid forpdmtthddgpyt he CCP i ncl udes incubating
the CCP in a container having a surface including at

| east Imoddeenitodinddnt, ald h&belinetodes tdh Pt dige W gerd ia®the CCP pAibr
enbodi nent stlnulatlng the CCP includes culturing the
epimulating theCEB Y | asting between 1 and 5 days |n a
culture nedlun1|nclud|ng | ess than 0.01%serum |n _an

embodimafmbodimaeny| tepsfegiing ke gsepinchides manstesting gl thy CCRe

Ggfélﬁéiﬁlﬁ@dwuﬁﬁﬂelf(ﬁ%gﬁéWerQﬁt ween 1 and 5 days in a
cul ture nmediumincluding | €ss than 5% serum In an

enmbodjmgpt em%dlrﬁwt athNGndia WeRided %réﬂlﬁﬁg Cyd turd et 16

CCP for a period | asting between 1 and days in a
edihinistretione@i aipatient IthedNRGP gendraseds by ﬂldﬁfdentlatlon of the CCP into

which the gene has been transfected.

In an embodiment, the method includes preparing the NPCP as a product for

administration to a patient.

In an embodiment, the patient has a condition selected from the list consisting
of: a neural consequence of a transient ischemic attack (TIA), a neural consequence
of ischemic stroke, a circulatory disease, hypertensive neuropathy, venous
thrombosis, a cerebrovascular disorder, a cerebrovascular disorder caused by
bleeding, a neural consequence of intracerebral hemorrhage, a neural consequence of
subdural hemorrhage, a neural consequence of epidural hemorrhage, a neural
consequence of subarachnoid hemorrhage, a neural consequence of an arteriovenous
malformation, Alzheimer's-related dementia, non-Alzheimer's-related dementia,
vascular dementia, AIDS dementia, hereditary degeneration, Batten's syndrome,
traumatic CNS injury, a neural consequence of a CNS neoplasm, a neural

consequence of peripheral nervous system surgery, a neural consequence of central
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serum In an enbodinent, stinulating the CCP includes
culturing the CCP in the presence of at |east one of

wo bmeheishowi ng: B27, F12, a PCT/IL2005/001348

proliferation-differentiationenhanci ng agent,
anti-CD34, anti-CD 117, LIF, 1GF b-FG-, M CSF,
G\t CSF, TGF al pha, TGF beta, BHA, BDNF, NGF, NT3,

Mr‘v"cln?s S s% egjy':radg\g—d: mHEgF 0 tws gﬁ@t’lral’%@%eﬁgence of a
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BHEOTXSHS | 9PURA, arBBUFmSRC (HE HeEHBR2] REFiads 288tof3gica

E&E@(ﬁieﬂ& bhe @gge}ﬂﬁlhﬁ)rLEB%r $topfit |l abpig 4 R@toCkdRdribin dREase,
ment, fhe method includes freezi ng the NPCP.Iln

awoelﬁm@dl emalmsy tapsociptedhomith nragerdeandt r sbﬁé pgisgashg (MEBRF),
ﬁo%d?alsénE%hQ{?nJygﬁaaﬁ)g 10 m%[aé Inre%h a(Ls%'a%CBMé?é’sﬁvé B iR

Firs thnulating t
aeasphtye amj dtphicnlairal enbwdisne mta,maﬂ Emervmslcirﬁm;i Homesr's gwrdrome,

transporti he NPCP to a.s S 0 fro
GG RIGIRE %pq’t%?lmﬂﬁf@al 2 ‘f’laUd eat ed K3 %az% P, LORFa
e&ﬁs@qiiegc&nﬁsé%dmaﬁ@{, h @g:eurrab bcudﬁﬁleﬁcreaffsﬁomhmg,gacmugem ectinal
into the uent.| ssin | ev
é%ﬁ@é&%ﬁg%fﬂa&wgm@%ﬁaé de ?ﬁl%ﬂ%h@@%‘@m © feﬁlé‘)%gkiyhgaﬂ s
uREdstid@entta a&?&ﬁ,mch&gm@reﬂﬁcﬂﬁtﬂym@ \tabcﬁllzﬁc?etmapﬂhy, diabetic
subsequent |y assessi ng | evel of expression of

t he
gf‘é]ﬂépa h happr@nﬁwrw@ﬁmathw [BERUARIEH JEITH BT PigHIERiosa, a heeditary
I‘ertiﬁ Gl Rndi Mo, ¢ Blgﬁ)m@ R Snidal Ry iy éf?e@tl a retina, a

e

for gene’'t In an enbodi rfent,
mlidtnoni injng afcﬂ@gng nlmnsﬁltle@ta negm@l Ypeedari opclysionea @@Fﬂ%ﬂ@@it

e etefh ke, b STRRS, MRl RSk hia

deRBérbfidne Gefiphesdl i deplolue sf¢m drngy, tahe aayeyiphéral Bervous system
enbodi ment, the nethod includes preparing, as a
BASOYRCIESIPRr

In an embodiment, the method includes facilitating a diagnosis responsive to

stimulating the CCP to differentiate into the NPCP.

In an embodiment, facilitating the diagnosis includes assessing an extent to

which the stimulation of the CCP produces a particular characteristic of the NPCP.

In an embodiment, stimulating the CCP includes incubating the CCP in a
container with a surface including a growth-enhancing molecule other than collagen

or fibronectin.

In an embodiment, incubating the CCP includes incubating the CCP in a
container having a surface that includes, in addition to the growth-enhancing

molecule, at least one of: collagen, fibronectin, and autologous plasma.

In an embodiment, mixing the growth-enhancing molecule with the at least

one of: collagen, fibronectin, and autologous plasma.
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admnistration to a patient, the NPCP generated by
differentiation of the CCP into which the gene has

whamnotssansf ected. I n an enbodi nent, the met hoRICT/IL2005/001348

i ncludes preparing the NPCP as a product for

admnistration to a patient. In an enbodi nent, the

patient has a condition selected fromthe Iist

consi §f i 0 e, of nt

acnens el arBdipRyliffhe GOE SHRR R iy AR B aronn

i enbimemigemelecubk end @ saparaculapdr ahay mhlmieaﬂﬁ: at mgapte(nieemsmrlegen,
nous %pronb05|s a cerebrovascul ar

gﬁgg%%@#ax%mg 2PeBY &V8%%ul ar di sorder caused by

bl eedi n eur al ntracerebra
henorP%%bQQX)lﬂ%ﬁﬁﬂpugg @a@@ﬁ 18% Ssubdur a

heror mba@,ea lawnetiba kime itsiegUaEAn®thee BCBURA culture medium
he a neural caonsequence of subarachnoid

He “P%E&Ehmh“h@ﬂ?ﬁpf@énsequence of an arteriovenous

mal f oufRid @b h%eﬁnﬁ'tﬁ?er p&ioti€bdthueitlg qge”@@l" a culture medium

non- Alzhe|ner s-rel ated denmenti a, vascul ar denen tia,

Apghslingegresier than dreqealita Yy sfegener ati on, Batten's

syndrone, traumatic CNS injury, a neural consequence

of a &N& smbplimen cultuneg itk CEB s Spuaiior médiperinghkngless
\Y Qhsequence

T T SR L Rkt R OO SRR RRlpg e

t0HB YCNBym.a neural consequence of a CNS |nfect|on

Par ki nson' s di sease, a choreoat hetoid syndrone, a

pr ogr &s 81 \eebsdiprear) Lmltnmm hal GYP dupihg aleetwbedrbmrtime period

dege t|on scl erosi s, d el i nating

A SEAEhah B e Bt S RSt e R AP EngOR ¢ s

adren euko neu iti.s tlca a neura
def i cit Y5 %{@m@’étr éﬁ]lt‘éﬂngp Fw gj-geaym time period
eRnsestenNEsy Gb deﬂ&@lﬁB‘t@danT,betk@@@[ afd Slmd ¢ atrophy, a
n1tochondr|al di sease, nyocl onus epil epsy aSSOC|ated

Wi t h maggesbeided:) &ﬂmnﬂg #RaSEP AMERRDL oWt RARNAAE PR is

encephalonyopathy not or neuron di sease, progressive
& Prigittp SRAYInE WR dwinedhq highepenmdimemeded.s, a
crani al nerve |esion, Honer's syndrone, |nternuclear

opht hi %w@@w&ent Pl turing thesCGl durinmhe lawgerm {at pyriodis
P& frRkd FRABSEALA NG Ahe teb %L.& Eﬂ%h H]etﬁf@}tmd
pol lre ret

consequence onl ng,
degengratlBBindhea Al gqhgwgep L Af,gdegener ation (AVD),
nmyopi ¢ reti nopat I sease, central serous
chor ciuffurieg thedp@R hny a fastvemiaineardurieg & rfogtagdnyon off albelhiring
égtlnopathy, hypert ensi ve retinopat hy, glauconms,
etinitis pi gmrentosa, a hereditary
removing at least some cells of the CCP from the first container at the end of

the first portion of the period; and
culturing, in a second container during a second portion of the period, the

cells removed from the first container.

In an embodiment, removing at least some cells of the CCP includes selecting

for removal cells that adhere to a surface of the first container.

In an embodiment, removing at least some cells of the CCP includes selecting

for removal cells that do not adhere to a surface of the first container.
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retinopathy, a retinal hole, an ophthal mc mechanica
injury affecting a retina, a radiation injury

w@tdoeosdisomy the retina, a retinal vascul ar occlR&I/mRNE058001348

retinal deficit caused by retinal detachnent, an

i nner - ear di sease, peripheral nervous system
degener ati on, peripheral nervous systeminjury, and a
perip ey S | esi I i
embodtiener bR K BRI s bF 3 sics R rows
cinbae g i isole@dy and imberctrocudturing) ket COR) it the fE&iR-dn@iner includes

Pl 5 6 SR PR Rk Bihb ot

extent to ich the stinmulation of the CCP produce .
oo £ 1 PR BRI gR B LpT-Ghergie Tl 1relghied Hom th i
eBERAdin BRIt colbdgbMUfigrbhddfn,t NiRo16£s iphehidd e SerbwtURdiok,Nghd an
t he in a container with a surface including a
JroRady 1o hHaMEE N SUFSE ESER' ot her than col | agen or
fibronectin. In an enbodi nent, incubating the CCP
i ncl uéfednieRbgBmePhghe Kecondmoptingr inshdes rera RulAchgheseof
%M&ﬁ%&ﬁﬁ% hdleuid WF&eiﬂ@%{Angnhé echhe she sec nd container
nha e, at le

growt h-e cing nol ecu st one of: col l'agen,

findudsp ecwttinng  ghred CEBt ol dgosesomsl asntziner| thatmcdudes dhargnawth-

gh&k@g Bﬁﬁcﬁkomﬁh-enhancing nol ecule with the at | east
sne ot e co agen, fibronectin, and autol ogous

plasma. | n_an enbadjment . . appl ying to the surface .

ayer t e Podtil bR ARk udieleg S e Bt vy

sepdtiag of! aylbged, tironeoth, un@dodone pdsmh e aJroothefadiot, and an
fibrﬁne tin, and autol ogous plasma. In an

col.l en,
SRIRSAT e SE R AR TR he CCP i nol udes: during a

| owserumt] eriod, cultyrjng the in a.culture

medi uf $hep Hﬁgnq SRlg8 dnclisss g\gwﬁgcg U¥ifng Iepst one
Ifd e e BV dm ferRetiésad, culturing the CCP in a culture
medi um i ncl udi ng greater than or equal to 10% serumlIn

an enbog dEsYdiménd thél ieih@d M&ﬁ]d%e{)dﬁntgfaecoﬁaikibhgdem%&h o

including | ess than 10% serum i ncludes culturing the

cdmring the €(Ptthereinnihgicanditiened yadign instulinghthp fortay the factor
ShY Herid j t L0 : eIl a t

lﬁo mgse%e% ?éfh‘rree"t%gég.é g@@éwd Bt HE 1730 cSri2ReitE0r: PFibRGal tife

tissue, central nervous system (CNS) tissue, retinal tissue, pigment epithelial tissue,

photoreceptor tissue, fetal retinal tissue, embryonic retinal tissue, and mature retinal

tissue.

In an embodiment, stimulating includes co-culturing the CCP with a target

tissue.

In an embodiment, co-culturing includes preparing the target tissue by a
method selected from the list consisting of: slicing the target tissue, homogenizing
the target tissue, freezing the target tissue, processing the target tissue by ultrasound,

and processing the target tissue by non-ultrasound radiation.

In an embodiment, co-culturing includes:
utilizing the target tissue to produce a conditioned medium; and

co-culturing the CCP with the target tissue in the conditioned medium.
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includes culturing the CCP for a duration of between 1
and 5 days. In an enbodinent, culturing the CCP during

WO bechsgu serum ti me period includes cul turi ngeeEL208R01348

for a duration of between 1 and 30 days. In an

enmbodi nent, culturing the CCP during the | owserum
time period is perfornmed prior to culturing the CCP
dur i ngn hhemboditheste taronlturing inpkidesodtparhtingathe exngro disue fitom the
éhtegrln the durln the |l owserumtine period is
P e’E’Eﬂa

'fR5FP rlngtheCCPduringthe
hi gh-serum t | eriod. In_an ti mul
b P e bREbrG ey eAG TPHeR o Rt 1B e e 1o

ClRBL& DEEsubYEIEaBd Bofl thS listROhdidtdR oFf pedipBathll AbiVeGksue, central
period; renoving at |east sone cells of the CCP from

£ DFEVup Syteng GPRIS) ke, agtinghiissed drigarent prithelial dissusophqtespcegtor
tt'ik@ueo Rhdi Qéimaﬂ%guec Wb bhie getmhlrhsalesméjrm%qahﬂi f\She.

during a second portiron of the périod, the cells

removeg fr 19"31 otn'dEdStm G @a’n@ With! 4h Shbdaiiad gﬁﬂé present

renovi ng at t sore ce the CCP inclu
sigVentivn, agnétbod mekmdmglm EMolssmtJhang addrercell peputntion (EGR)eof at

glff:as? ggrg[hoé %%:{lésctggt]t I}%vg] e]EjC]%Shté EEE; tlherll 2??9‘7i mrit ?rln?a\s/t ]Pg% or

remisaal 2%l | & thkth dareno€D MG 4S-Al1n, a tsurdﬁﬁmentrafe the a
the first .container

first. container e iLnent,
T BHOEIrear 6 RGO R HEHABIP ccursctcel
AP BIG HbENPAPY oWh BERhdurdl BhdebiitonPrebitSor@el pbpuldtiog. i r st

container includes culturing the CCP in the first

cont aiFgesod@plicAfdny ABS CCPandhd¥dtah @GNl SOcABIRE Bhfo a
In an enbodi ment, the grow h-enhancing nol ecule is

skepeit edessr b t1r9é2|g/@k aé&ﬁqéu?gﬁuolﬁgvb@cfh arg §jP34geR45/dim, and
%ﬁfagﬁ%ﬁn & fasgsus%lnfa A0 The @cnghgtvﬁa@ tﬂeaa@squt 5 Aot

ant | to a stem ce ace receptor. In an
ehajdndvmaadﬂnsitymféesselwricﬁéé@hnlal ner includes on a surface
t hereof a growt h-enhanci ng nol ecul e, and wherein
c u I t uFongprichapplCRions thh excthed drvthden pteaa'trixgrthét ﬁ@Puad @sproduct

At AR08 o P BB AR R B PG ek fBbaring e PP

a@b@awemmol t he growt h- enhanci ng nol ecul e is selected
fromthe |ist
For some applications, stimulating the CCP includes only stimulating the

CCP if the CCP is derived from a mammalian donor. For some applications, the
method includes applying cells extracted from a mammalian donor to one or more
gradients suitable for selecting cells having a density less than 1.072 g/ml, and

deriving the CCP responsive to applying the cells to the gradient.

For some applications, the CCP is characterized by at least 2.5% of the CCP
being CD34+CD45-/dim, and stimulating the CCP includes stimulating the CCP
baving the at least 2.5% of the CCP that are CD34+CD45-/dim. For some
applications, the CCP is characterized by at least 50% of the CCP being CD14+, and
stimulating the CCP includes stimulating the CCP having the at least 50% of the
CCP that are CD14+. For some applications, the CCP is characterized by at least
30% of the CCP being CD14+, and stimulating the CCP includes stimulating the
CCP having the at least 30% of the CCP that are CD14+. For some applications, the
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consi sting of: collagen, fibronectin, autol ogous
pl asma, a growth factor, and an anti body to a stem

w@20b/064304 ace receptor. I n an enbodi nent, sti nRACEIL2065/001348

includes culturing the CCP with at | east one factor
derived froma target tissue. In an enbodi nent, the
nmet hod i ncl udes preparing a conditioned nedi um for

turing the, CCP.therein, the di.t, o nmedi
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sel egltgogdsoﬁeoﬁlﬁjglhe Inlg’st1 cons_%sti ng ofI:l slei cing the
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e Qe ST B B Bty of i@ RES LIEB, yonbiice cord
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Els O MitekraBodihe the MBThbA ehcdBs fifivangsBaTCCPeTFdiRabibat one source
nbrane. I n an enbodi nent, the net hog i ncl.udes

e
gestegnBipige tine copygee ofi Jirdle tegiei #d) Berenalishe s for some
%li@éﬁoﬁg dhd H%fy&ﬁﬁciuhgid%ﬂﬁhg b PeenBid rePiplehPdrar@NPOR! M0

ti'ssue, central nervous system (CNS) tissue, retinal

dérvingethe FICHfom atdpist hed soatcetselsgerkfropHls it eensiptipg of: tissue
ti.ssue, fetal retinal. ti : ' [ f th
R Gkl b ol R FURME T Reh e Gl of e
praadéd edipidnn tAswosltbgamdc Wi tissuanf drbiotthdeintecipfent, ed tissue

resent inventjpon, a nmethod including in vitro
?nioﬁ‘iﬂeé‘tt?H@S“%Ottgw‘t?:”élg?reﬁ@ﬁ?f'ati on (CCP) of at least 5

LR N TR M R o
EI3eAtER4and &liuHacé RcRitinb@hafitodye i nto a

For some applications, stimulating the CCP includes culturing the CCP for a
period lastiﬁg between 1 and 60 days in a culture medium, which is either serum-free
or contains less than 5% serum. For some applications, stimulating the CCP includes
culturing the CCP for a period lasting between 1 and 5 days in a culture medium

including at least 10% serum.

For some applications, stimulating the CCP includes culturing the CCP in the
presence of at least one of the following: a proliferation-differentiation-enhancing
agent, anti-CD34, anti-CD133, anti-CD117, LIF, EPO, IGF, b-FGF, M-CSF, GM-
CSF, TGF alpha, TGF beta, VEGF, BHA, B27, F12, BDNF, NGF, NT3, NT4/5, S-
100, GDNF, CNTF, EGF, NGF3, CFN, ADMIF, estrogen, prolactin, an-
adrenocorticoid, glutamate, serotonin, acctylcholine, NO, retinoic acid (R4}, heparin,

insulin, forskolin, and/or cortisone, and/or a derivative of any of these.
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progeni tor/ precursor cell population (PCP), such as a
neural progenitor/precursor cell popul ation (NPCP) or

wa@20v6/0645@ur al progeni tor/ precursor cell popul aPCDIL20630001348

sonme applications, the CCP includes at least 5 mllion
cells that have a density of less than 1.062 g/, at
| east 2% of which are CD84+CD45-/di m and stinul ating

t he | h .ha t
| east ' 5 S%ﬁ %ﬁﬁ] g@eﬁlgﬁggsn;[)?%%n% %Féegéc hg%d
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dBRYF 5| BessonmtaARPlcayons: renmethethclydss HanseprtittetbedEP to 2

RS RALSE MPkih @roﬁpaoél%'wrﬁgrettﬁ‘@P@}elslfﬁsttc%ﬁeBe gradi ent. For
sone applications, the is characterized by at

| east 2apdh AROAERA &

stinulat]n wdl&mc&%ﬁ@%{ijgg]s stimilatt qjlldtgﬁ Q%%E’Donswe 0
lsamilating the CS1P tbéé@te@aﬁ%tgﬂhe{m Cf@sorhg@ppé}pglons facilitating

0 n

EAERAE GO ESLETE, AURLISShidniy SABTE s, cor

@mzﬂusetmamahan]angaatdmﬁﬁﬁFbﬂtlm:NB@Es stimul ating the CCP

having the at |east 50% of the CCP that are CDl4+. For

s oms Epql dnthetlingens thetrhathddGRclides elaadfating b igz@dntbyhceut?CP prior
st 30% e CCP bei ng CDl4+ an | ating the
e gte CEPT T S Pl W rrioeaiaaned g rer ks o

EPMef fot BdmiaisRatidhab @&eﬁmwcfyneﬁmya@ﬂtﬂeﬁﬁlb@mme
theCCP is characterized by at |east 40% or at | east

5% 18ie Wi W%@?%bﬁe@mﬂsﬁem‘zﬁind stinulating the CCP
i ncludes stinmulating the CCP havi ngl the at | east 40%
or at I ¥hsmbabmERss sttrwéate@ﬁh@ 4F webdeppgubatipg thesRB in a

amlh&awhomr;gé RAS TN a@omeem A]y&?éotﬁér C}HAH QL

erentiate Into a p esugna e
deSbronertin] ossamte qnpb@élnns, cmcubaéingshe G@P csltsrmcludes incubating

BRECLE Y S O S R BB A

\Neen
vnlanang molecule, at least one of: collagen and fibronectin. For some apphcatlons,

the method includes mixing the growth-enhancing molecule with the at least one of:
collagen and fibronectin. For some applications, the method includes applying to the
surface a layer that includes the growth-enhancing molecule and a separate layer that

includes the at least one of: collagen and fibronectin.

In an embodiment, stimulating the CCP includes:

.during a serum-free or low-serum period, culturing the CCP in a culture
medium including less than 10% serum; and

during a high-serum time period, culturing the CCP in a culture medium

including greater than or equal to 10% serum.

For some applications, culturing the CCP during the serum-fice or low-serum

time period includes culturing the CCP for duration of between 1 and 60 days. For
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For sone applications, the nmethod includes deriving
the CCP fromat | east one source selected fromthe

WO e@b/0eBnsi sting of : unbilical cord bl ood, unbP¢T/T2005/001348

cord tissue, neonatal tissue, adult tissue, fat
ti ssue, nervous tissue, bone marrow, nobilized bl ood,
peri pheral bl ood, peripheral blood nononucl ear cells,
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EG-, NG-3, CFN, ADM F, estrogen, prolact|n an
adr engg Qb %bﬁ@anghyttﬁm}se,coﬁﬁfneﬁ BRIuAes BF Gl s GROlHeRRS a
NO, retinoic acid ?Rﬁ‘? heparin, insulin, forskolin,
ﬁﬁwbo@héwng gekeulea @Hmanziéheu GEP iy dheofirsp agntejper includes
%Jﬁ% dofifd &#epfﬂﬁ méln@as [t]i?eté;&gth' éﬁﬁéﬂéﬂ%ﬁnolecule
prepa In

g the and aC| Itating di agnosi
resp ract t t

s&ﬁ Bﬁg?cﬁgéhgbﬁjlglgg%%tlﬁ oehgangf rH&echEeecPiasre l:e&’ grog:f the
lﬁst eamsngg ohieolgRnpfibonectio, & giowh &ciongandhen @GPodyFora stem

ne plications, the nethod includes freezing the
ﬁg@ﬁurfa € Teceptor.

For some applications, the second container includes on a surface thereof a
growth-enhancing molecule, and culturing the CCP in the second container includes
culturing the CCP in the second container that includes the growth-enhancing

molecule.

For some applications, the growth-enhancing molecule is selected from the
list consisting of: collagen, fibronectin, a growth factor, and an antibody to a stem

cell surface receptor.

In an embodiment; stimulating includes culturing the CCP with at least one

factor derived from a target tissue. For some applications, the method includes
27



10

15

20

25

30

w@aRdoe/owdsetr e the CCP is first created

For some applications, the nethod includes
transporting the CCP to a site at least 10 kmfrom a

the CCP at the renote site. For sonme applications, the
nmet hod i ncludes transporting the PCP to a site at
|l east 10 kmfroma site where the PCP is first

facﬁr{fa? a kéhcﬁ‘t‘fbn@ﬁ'bﬁ’édjﬁdﬁ?%n cliR@ngethedp fh%l'elr‘rijEe conditioned

ating di agnosi s responsive to stinulating the
anpdipg l@nlww @mfacaxrethe frcr beieg fezived from astdgsee selected from the

Ey?lc'oﬁﬁgtlngn& ggﬁﬁﬂekdltrﬁwengss&@ egfrﬁgﬁ]e u§ éyﬁgﬂno(;&\ﬁ% tissue,

assessing-an extent to wh st nru at'
Gernad rt(sslluac @sgrmenp apithatial assuc;hphoanec&ptos ttlsmeoffetﬁlhmlm(.‘tﬁsue,

o BN Bt b o el i Frng i taip. By fing

smﬂed@p@l dubr@ting fise, ct:hewnmstah@fget ﬂ@duédeﬁorpsfoﬂﬂaiﬁpﬂ@tloﬂéfv @-
duct . fPr adm ni stration to patient, the

g“é‘ g NS arePrEeihei gkl ?1556? by Hemeibpd |5ﬁ1€66@\/ﬁr0€h‘h@hlé“

HRASsthaSofPa R haRshaGLaR, h&rﬂog’éﬂlzﬁﬁhﬁg'@%ﬁtx’ssne freezing the
stinulating the CCP i ncludes incubating in a

dongetatisiap, amd mm&e%smgf@eetatgﬂt HgsaE rky  altegrsownch-oe retlzen ctypry of
R4iesdl € other than collagen or fibronectin. For sone
applications, incubating the CCP cells includes

i ncubat] @grgé I%Spllg(:%)% e ?Icﬁlgmn Ilﬂﬁ{ldég V\{%&xga‘;}g %Ifﬁgtcﬁssue to

t hat i ncl on t
rrodduced egndationkd ersdiumnendodor cutmrhﬂgge ﬁICarwithf thbta(gmenstsumn the

Far ..s0 appl i cations e t hod ude Xin
SRS ARk 3Pt spafafis Prat g a5dedR Seging he
capttagen frndthe ICOPGIecdmi-perdmtbls ambaiapl | cat i ons, the
nmet hod i ncl udes applying to the surface a | ayer that

| ncl udessdnftearglioaons, etn@mﬂioagndtmee@aé@aaﬁgd the SRRAHALE to
that includes the at |east gne of: collagen and
%W%ﬁewv%se lgctpdafiora Asolist cepsisting of: rAsrinkeral pepvgdiseyspeentral

|n9ﬁbh§j@§tem?q?e]\l GissheS REHAT fsERE pigmehOMitBATY RRE rﬂhgg)receptor

cul turing in a culture medi umi ncl udi ng less
tinsg, ferbreyasl tisgueagmebraieni¢ regna tifsugand aratre ratinel tiseuei od,
culturing the CCP in a culture nedi umincluding

gr eat &kere hnAlsopraddadl in accoumsewisinan Rotodigrest of the present

&he g2 bR a el il th D téasaug&g%m]e Llifbglé %g@gﬂ@ggéép)

OW serum tine period i ne scu
fobat leasti® malfion neltsfthdjénhwaaadenmt)amfdeﬁ(bhamalymz dhat, aokest 1.5% of

?{ﬁﬁcltlenl pe{FP%*s(F‘%‘g# 1éjrgre{trll %@A) &CP hlgtllJ are 4U—?ant}il/oqlgf egsrt %H%
of which are CD31+, to differentiate into a progenitor/precursor cell population

(PCP).

For some applications, the ECP includes at least 5 million cells that have a
density of less than 1.062 g/ml, at least 2% of which are CD34+CD45-/dim, and
stimulating the ECP includes stimulating the ECP that has the at least 5 million cells
that have a density of less than 1.062 g/ml.

For some applications, stimulating the ECP includes only stimulating the
ECP if the ECP is derived from a mammalian donor. For some applications, the

method includes applying cells extracted from a mammalian donor to one or more
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culturing the CCP for a duration of between 1 and 60
days. For sone applications, culturing the CCP during

prior to culturing the CCP during the high-serumtine
period. For sone applications, culturing the CCP
during the serumfree or lowserumtine period is
peidiatsradiablel fopwtla@ing Udellsi haviglg tah@entiEPledsithangl.011e g/ml, and

hj gh rumti erlod I n an enbodi nent, stinulating
divigg e uﬁﬁ%ﬂraﬁpég Ve {9r2pRly g gh ¢5s @égﬁgrﬁdlamn rst
container during a first }portlon of acutuzecé%

per i odOT FBPAPPIGHIRS, eatP saheraciemied byat doqg of thgHCP
tb@ﬁgf(tlb%c‘m%t/@inﬂ eefndastmﬁdi‘ﬁmg Nee &Cpt ABlubésS §t¥mxﬂ£’c[ntg' @0 mip
the period; and culturin 'n a second contai ner

dlevmg]gthg a dewshd-Sorafi bA BEP tthe wer CBY+GIMS-/dian.| sFor some
g \ét‘%&hsfﬂhé’%@h?cﬁa‘re{&eﬁqz&o ﬁ'l&‘%{ 509 8fth§‘%ﬁ being CD14% gnd
s of &t he oof'

I'cations, renoving at 1east sone ce
ishimhlatdesthe EC@onqlms ‘stamulammhaECE @hvisg thhat leasti héfef the ECP
f the first.cantaine For. _sone at i.on
T 60T Pl T8 st BiolERar) Ehe (o a8 RPer
sied BCR bdige €DI4+, apdvahuleglgl the EORinctl@e@imAdiig e ECP Baving

surf ot first contajner. For some applicati ons
thfeatt F%Sé% i FEP PACIT4dd don B SamF dpeeHeredt B

GBQMEtJiTz@@I'b@n@ Rt LGN £,1eRNF0GULE Wel ROPLHSH 3140 and
the first container includes culturing the in the

ﬁ‘ilffl%l@m%ﬁotht? ECRdrcludes stimplgtingég Eﬁﬁélagmé\merﬁi aapiaAfs prcpt least

STt cP @k S508B3aPPl i cations, the growt h-enhancing
{ecu e |s sel ected fromthe Iist consisti ng of:

col I a ome gﬁl@&ﬁgﬁségtrxfuﬂat% Ot %Cﬁ’qgélgée’s sﬁfﬁﬂlgrﬁ{l‘% %)hrere ECP to

anti body to Frace receptor

d{ff@ranoatt: iom 8 pret desigs@ed) desied ntass afprogemigdrgeléss on a
surface thereof a growth-enhanci ng nol ecul e, and

cul t uFarrsgme hgplic@Rnk rstitroétisg the M Pdocit deis melturing cheUfER during

ﬁﬁ'&%@éﬂé’@gﬁﬁ?g?ﬁﬁ%@% HaHES ﬁS”ﬂDFSQL?L”eLoﬁ o

2O 51O S Bt B BeROTRRHISREH Belom s s
bidoaneGtledted Bo@ItBMIA chasdtiap ,of:amcbnadm adttl ibhedyurh$iliéal cord
ﬁgsggn neonatal tissue, adult tissue, fat tissue, nervous tissue, bone marrow,
mobilized blood, peripheral blood, peripheral blood mononuclear cells, and skin
cells. Alternatively, the method includes deriving the ECP from at least one source
selected from the list consisting of: fresh tissue and frozen tissue. For some
applications, the method includes identifying an intended recipient of the PCP, and
deriving the ECP from at least one source selected from the list consisting of: tissue
autologous to tissue of the intended recipient, tissue syngeneic to tissue of the

intended recipient, tissue allogeneic to tissue of the intended recipient, and tissue

xenogeneic to tissue of the intended recipient.

For some applications, stimulating the ECP includes incubating the ECP in a

container having a surface including an antibody.

For some applications, stimulating the ECP includes culturing the ECP for a

period Jasting between 1 and 60 days i a culture medium including serum-free or
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cell surface receptor. In an embodi nment, stinulating
includes culturing the CCP with at | east one factor

the nethod includespreparing a conditioned nmedi um for
culturing the CCP therein, the conditioned medi um
i ncluding the factor, the factor being derived froma

ti ssue sel ected fromthe |ist consistin ; ~
s 3R apervEr T SRRt PO RETY B STy e ute ke
th SISO for la§lefi B lastirlgSetifoen R 8860 Ha R {ih b Relhira netliugsivelpding at
phot oreceptor tissue, fetal retinal tissue, enbryonic
Aeast 194 seymsue, and mature retinal tissue. In an

enbodi ment, stinulating includes co-culturing t@; CCP.
wi t h Hon semgeppliqagensestimmyptingsheEGR Ficiudst GuEng the ECP i the
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freezi he -tar get.t '
G ATy FTol ARG BRCrREP pHACBER T 20R0NF, NOFEETS
TS, 30 pidi, GINBNSNTE,OEGEL NGF3,nGFN,naDNIEsestrbgdni, pialagtinhen

target tissue to produce a conditigped nediu .
égreaenertifelt gl epo bt aceieo e 8. feradh st iR AR geparin,
GRNGh thRRAE, BRObrbHisbRY, afidiTR dappdtive af ing 1o these.
co-culturing includes separating the target tissue
from ghe GGP BplidatRal tHeem¥aRk! i pasarind-abe SEOOR and
applications, the nmethod includes designatin e
tfagilifeting 4 §agnesic ESPHSIVA de? eharaclesislis o S FRAPLOR 8&%51‘3 &P
l'ist consisting of: peripheral nerve tissue, tra
ner volier s9me eppli@nE)s: tthe spshodr includey fepaag,dhe é%rga’wﬁﬂ?r to
SRibhS Bk ECPS $PsonRNBbRLAGAR I mdd it udel Bbding & NPEP.
ti'ssue,” enbryonic retihal tissue, and mature retina
tissu re1.s.. i ' 3 i

oa ARl ks DRSS eARSAENE ROV b1 0
ilewst Lockrn Grofnre sifetwioresthe BGPag finsgereatede hashwinuddting élie ECP at the

popul ati o ECP) of at | t 5. .mllJ -

ROk i Fagsomis eesioafiipsy 5 st ThenldeP BBt Wi kriRiess
whié et B) R3O HCI MG Widienthe NPCP ¢afatst 3&%dof whi ch are
CD14+, and/or at |east 40% of which are CD31+, to

di ff le[[{em é@?cﬁl&%ﬁﬁt,&hanﬁmg extilides fapilieating aaliagnedis responsive to
popul ati on . Faor some . appli i.ons, the ECP .. .

b s Th ke Bt E b G Pl St qeRisegps.
g%%ﬂ}ﬁ%tgg /@fggﬂosgﬁgcdlﬂd@asseﬁﬁng @Masten2ovifichiit €fimalagon of the

Im an ‘
ECP produces a particular characteristic of the NPCP.

In an embodiment, the method includes transfecting a gene into the ECP prior
to stimulating the ECP. For some applications, the method includes preparing, as a

product for administration to a patient, the NPCP generated by differentiation of the

ECP into which the gene has been transfected.

In an embodiment, stimulating the ECP includes incubating the ECP in a
container with a surface including a growth-enhancing molecule or substance other
than collagen or fibronectin or autologous plasma. For some applications, incubating
the ECP cells includes incubating the ECP in a container having a surface that
includes, in addition to the growth-enhancing molecule, at least one of: collagen,

fibronectin, and autologbus plasma. For some applications, the method includes
' 30

For sone appl i cCEtT/0ree05/001348



10

15

20

25

30

w®boobesso4 han 1. 062 g/ m .

stinulating the ECP includes stinulating the ECP that
has the at least 5 mllion cells that have a density

stinmulating the ECP includes only stinulating the ECP
if the ECP is derived froma nmammali an donor. For sone
applications, the nethod incl udes applying cells
extracted froma nmammal i an doBor to one

mwxsggﬂadgr@wthse@@pt%lr@l?%k v e‘étu%g‘eiséﬂng Hagpingey and
H5984chY AnESHedi Iﬂa%z Qfomsom@"ﬁ% Hetibyd, M HRoEGRIudes
responsive to Tyl ng the cells Fo t he gradi ent For
amimngmptlhc csatfacg mslayetrhbat Eaudes tk%apaﬂr@\hpw wylegyle and a
| east f CP o

i’fﬁ%ml% H/“gaP & eftnlggﬁggesggtg?lr am& Hkégﬁég:%mﬂogous
plasthang t he at Ieast 2.5% of the ECP that are
CD34+CD45-/dim For some applications, the ECP is
char agtgenbedimbiyt, @imll&mgithe)OB mtlutée ECP bei ng CD14+,
and stimulating.the ECP includes. sti nul at j
havi T8 S%tt’mrféﬁs‘tr lopssTym P ‘i‘t%%{m% &%1'%3%9@“
ﬁ@iﬂﬁmaﬁ@lluﬂl%gtllsﬁnﬁmn tive, E&eini Snd arae taekigl- ecdurbytnﬁé period,
| east 30% of the ECP being CD14+, an sti nul atl(?) t he
eudpring the F§R<n 8 CRINTE BeANg) @Hedlmehtsw thaporiequal 49 1478 sgpm-
30% of the ECP that are CDl14+, For. sonme app |ca§| ons,
the HoPspme @npélﬁ%t@pérquwaﬁpe P during thy eoppriregOr [Qugaqrim

L aaehtish oMb RbdnCadde® daG F

ﬁ%c?’%dpéléggtﬁﬁ%up piod etC)E@ﬂfora having the at | east z%lc:))%or
smeatpplicamns, 7@YnHEg tH@eE(ECPmtllmathealrl -g5D3n {imeppgriod gagudes
appl.i cati st | at u
CRErEB-yT i P TR ot B R BT BELUHEE it Pt dong
elamting the HGPsduriag tier egenirtoor loetstsun tﬁoc p@@d&s performed prior
appl i cation sti.mul at &St he ECP i es cul tuqlcgh%ns

oriEliEE (e ER iR b BBy (B ROt n fOTet TR

Miltufifg tHeOECP QiiRinaRA¢ Is€raknl fsRSor loheserii hiatdt periot udepsrformed
deri VI ng the ECP fromat | east one sourcge sel ected
follgyringisaltpring:the BRB dutingihe bieh-semmi IMeRALor d bl ood,
unbilical cord tissue, neonatal tissue, adult tissue,
fat tlngsgmbodimenipgiunylating e EGRMSIUNES r ow, nobi | i zed

bl oogcuth cé &Eeéé‘ﬁ ;Fhofﬁg’t co‘a‘étﬂepiaﬁﬁ@% aH:Qosbrienensl cligaing

cell in ce Al'ternativ t he net hod
parodudes deriving the ECP from at Ieast one source

selected fro | [ Shlidel SSHE NS
frozefPV'88 e easﬁgom%gerlrlé%g&%%pa@?%g% ﬁrfsthg rrlent ‘ttod ©

ihe i3t gesion dLthe péyodpgndan i nt ended reci pi ent of the PCP,
and culturing, in a second container during a second portion of the period, the

cells removed from the first container.

For some applications, removing at least some cells of the ECP includes
selecting for removal cells that adhere to a surface of the first container. For some
applications, removing at least some cells of the ECP includes selecting for removal

cells that do not adhere to a surface of the first container.

For some applications, the first container includes on a surface thereof a
growth-enhancing molecule, and culturing the ECP in the first container includes

culturing the ECP in the first container that includes the growth-enhancing molecule.
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wo ewsnetsef t he i ntended recipient,

deriving the ECP fromat |east one source selected
fromthe |list consisting of: tissue autologous to

tissue of the intended recipient, tissue allogeneic to
tissue of the intended recipient, and tissue
xenogeneic to tissue of the intended recipient For

some applicati ns at the E

i ncub&®T P IRe Rerdions. f‘asee%‘iii S | ?Pciﬁgog agsaﬁs og thereof a
oGl H ARG AR nduROE cuffing QEE GRDRl the &cbNGontainer mcludes
stinmul ati ngq:the ECP i ncl udes culturing the ECP for

seltiring thaskECR gnbiae visernd 1 coptanes dthefaipsludes ecgiovir %nhancmg
il i ncluding serumfree orless than 5% serum For
Sone appl ications, stimulating the ECP incl udes

cult ug ngeﬁigc?dnﬁ‘%o gtﬁﬁulﬁ Shé108ks ! cﬁﬁﬁrﬁd@gthp%@m\%'ﬂn 3101@&@ one

60 days in a culture rre rum I ncl udi ng at | east
dartermderived foome tangpd ficat.i s some japplicationsg thehmethggpincludes

(?Eeg)laggg t%hcgo%%;l%lpp%%éﬁ% cultﬂm‘jé1 thePEEP etﬂgrngfth Eoddﬁ%ﬁ&d
Rfciinh BicRiding thdfatths renfattat bedrp- denhehfroma tagerstlected from the

anti-CD34, anti -Ti e-2, anti-CD133, anti -

eI 97 og PRSP GiStier e TG R (G, T

Yégé__ﬂ 80 r_plﬁggnt epitielialBidN, phbbrecdBiat, tishikd fdal r&daOksue and
NG-3, CFN, ADMIF, estrogen,

p@ﬂ@m@tqrﬁtmabﬁssa@iﬁ%éﬁttn?ﬁ&ﬁ‘& gl ut amat e, ser ot oni n,
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RS ER3IH cheb TS o ShacEE PR SRR
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reezin e or s .
i e spPg ABBGTAiPHYy cPraNEED oo e P daBE o0t g

frQifc@a SdddfionBE mBdiRe arkd(dd-dustufidg the ECPeaihatle taﬁg&dnssue in the
stimulating the ECP at the renpte site. .FQr. so

sppdifionedi mpkiumy Hior semR GaPiastiensd 6% crlruing farde gjefiaﬁaémg the
H@% s&e%&i{h@@p oAk %anisamé HRMbAnsi te where the

first crea an enbodi nent, the nethod

[ ncI u
118 N s s

Emvensonm mmlimldi ipeltdiop & vifrastimikang aepre kel poraption (GCP) of at
| ?a%{ #j‘ STiof %écl[essiﬁatrflgvcea D& t& f 1el0 th?ﬂmﬁjﬂz yﬂﬁ, a%td'a'frWaﬁtl'.SQﬁ of

which are CD34+CD45-/dim, to differentiate into a neural progenitor/precursor cell
population (NPCP).

In an embodiment, the CCP includes at least 5 million cells that have a
density of less than 1.062 g/ml, at least 2% of which are CD34+CD45-/dim, and
stimulating the CCP includes stimulating the CCP that has the at least 5 million cells
that have a density of less than 1.062 g/ml.

In an embodiment, at least 1.5 million of the cells in the NPCP and at least
1.5% of the cells in the NPCP include at least one molecule or molecular structure

selected from the list consisting of: CD34, CDI117, CD44, Neu-N, nestin,
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sonme applications, the nethod includes preparing, as a
product for adm nistration to a patient, the NPCP
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that ingl veBsdihbe, e h&BRSE inORBesOfrepLk tRIRPCP as a research
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nmedi ula 4%@&@@ Istimglating the (SR @@Pé@ﬁonbyhﬂmdm*mﬁgheaCCP if

lﬁie IsgrdngJd Q%hﬁygharp JHring the ECP in a culture
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éheQpuadadnt.on of between 1 and 60 days. For sone
applications, culturing the ECP during the serumfree

or | Ol #nembddinieht tHReCCP e dharaperifearbyrd leasti20f of the CCP bemg
[turing the ECP durin [ serum.ti

EDpHEGhaS -4yB1 nd stimglatng %GIC{E% ﬂﬁfpets ﬁ'éméeﬁ%‘ge Pﬁg h@wag the
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following culturing the ECP during the high-serumtine

per i Oﬁﬁ ad EmBEHIBENOME TEIY is &atadlehiddd B at REstECGR, of the CCP

I ncl udes:
being CD34+CD45- /dim, and stimulating the CCP includes stimulating the CCP

having the at least 2.5% of the CCP that are CD34+CD45-/dim.

In an embodiment, the CCP is characterized by at least 50% of the CCP being
CD14+, and stimulating the CCP includes stimulating the CCP having the at least
50% of the CCP that are CD14+.

In an embodiment, the CCP is characterized by at least 30% of the CCP being
CD14+, and stimulating the CCP includes stimulating the CCP having the at least
30% of the CCP that are CD14+.
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culturing the ECP in a first container during a first
portion of a culturing period; renoving at |east sone

wa@eadobmesshs t he ECP fromthe first container at peRIINEE/001348

of the first portion of the period; and culturing, in
a second container during a second portion of the
period, the cells renoved fromthe first container.

For spmne pl.icatio e n

he EomHAEPUAED: LBRI A B R 00T LT RGP beie

aoher earldOstignutatinf AeCOP ikdigdet istidblatethaiCER havigy ths Qigeast

‘E plications, remyi ng at |l east sone cells of the ECP
/dloﬁ%§cépeqhétc¥?ﬁa3}f renoval cells that do not

adhere to a surface of the first contain

., For somne.
appl i Banicahedineni theiGldht is chpdsived by ﬁ%ﬁ%&a@ : ghibg CCP being
§W3f1ﬁcﬁ]dtﬁﬁfu%ﬁnéghegdfép’tlﬁkltﬁfw@%hﬁgnmle@Gp ﬁavn?gm’le at least

culturin in the first container includes
éQP)(otOtﬁther@Hﬂh@t CPDPh -t he first container that includes
the growt h-enhanci ng nol ecul e. For some applications,

t he slacandmbedimantnefmilatnathesCeh iacludes fsaﬁlélatlh&rﬂef‘of:@ to

ﬁf%%ﬁat%%é‘”@}eﬂ&s Atch ldle{?re%@ﬂgs o% ﬁrﬁ'lrﬂrg tﬁ&ecggpl n the

€eco nt ai es cul t urin

second cont.ai.ner  t r
ol eglgll 0 errfbodlment ﬁgmala thlécte(?l’ Enlgﬁxa?sl cglghﬁn {ngfggﬂ cﬂgmg a
perddwf bexgyeth® aldP datyt I vatro.| east one factor derived
froma target tissue. For sone applications, the

met hold dnnethtwd@sengrtep arcihod im:llmam di:xﬁ\img]md QR fromm 4t deast one

culturin e ECP t herein,

et fm i i covte Bt sydBed gl g
f1§s§§uﬁec§ﬁ{aﬁcﬁs§i@ faaam 6i3ge, | faBtiis@RNSHeBlouf Qisede, bone marrow,
peri pher al nerve tissue, central nervous system (CNS) .

mokidiged blogd.i paripherpk Bleed, prrigherak blepd mppapnugicat celis, gnd sk
phgt oreceptor tissue, fetal retinal tissue and
enbryonic retinal tissue, mature retinal tissue. In an

enbo dﬂn%némboﬁtrhéﬂt’ | e HégJoH REIHAE A5 L the (TP RO FeakChRie

with a target tissue. For some applications,

sor@ustlected frgmithelisy desisfingelz fragh tishee and figesn tissees ue

and/ or processing the target tissue by ultrasound or
ot herIntappentefiimenditht nethod keludse identfyinigi avainicnded, recipient of

Q- uri,ng i ncl ud epar.i,ng, the tar S
5 B B BSRTG 0 RSl 18
tdisistivy ¢fetissuie saulegowm@itimﬂnghmnzenﬂg:\ xtebnpxehangaat syngenelc to
tissue of the intended recipient, tissue allogeneic to tissue of the intended recipient,

and tissue xenogeneic to tissue of the intended recipient.

In an embodiment, stimulating the CCP includes incubating the CCP in a
container having a surface including at least one of: an antibody and autologous

plasma.

In an embodiment, stimulating the CCP includes culturing the CCP for a
period lasting between 1 and 5 days in a culture medium including less than 0.01%

serum.

In an embodiment, stimulating the CCP includes culturing the CCP for a
period lasting between 1 and S days in a culturc medium including less than 5%

serum.
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i ssue. For sone applications, co-culturing includes
utilizing the target tissue to produce a conditioned

woreais/easoand co-culturing the ECP with the tarpet/i1L2005/001348

tissue in the conditioned nedium For sone
applications, co-culturing includes separating the
target tissue fromthe ECP by a sem - perneabl e
menbr.ane. elsth refo a c
Wit h aneﬁ’B’E%JWﬁ’ﬁt Stgpd ?thné pr esen!ﬁcﬁlﬁgseﬁélﬂmngqgg h@&a
persddudbtiig Bodwaent I andtidayd at & rgltare eeedeunc elcludjgpall ledsi 6%
(CCP) of at least 5 mllion cells that have a density
6f"Pess than 1.072 g/, and at Ieast 1.5% of which

are CD34+CD45-/dim .t |f eu
pr ogel Q%Fmb‘?dé‘eﬁﬁtsmm@gl [3 a’lnFB CS( L&@ag t (IEC?I}%1 in the
?FE@QJ% TR AL leadt MR GERhC ﬂa%MQQSBm FlQa§groﬁfdﬂddnldi’ﬂe@lﬁlah&n-

have a density of |ess than | east

2olapting\hzenh aaw&lﬁrﬁsm@sﬂ/, BEmIGEAFSF M%ﬁ,ﬁ%\é (GFre TGF
ks, TSE oS REI RBrt Re3CR4lshat doasoie @it east

m’l17Ton cée at 'have’ a density of | ess than 1.062
OVGH3, CFN, Améli‘r"bomogmmrolmtml anwirenbertingifl| gletamate, sepdonin,

cel | NPCP. t Ieast 1. 5%

Fire Sk Pl RasbeRE bl Rahl il e

defvadtaisfang ef eedeed fromthe |ist consisting of! CD84,

CDl 17, CD44, Neu-N, nestin,mcrotubul e associated

pr ot eigm elnbo¥iiRnt, the dERodTauludes prepating tHeeC GRS and faatlraing a
protein-2 (MAP-2) . neurofil ament NE20Q

Hisghosii resperyYs e aéhﬂﬁ%{%r&“% ipfeeﬂa fiqm@ the CCP.

acetyl transferase (ChAT),K neurona SS b- Tubul i n

gl ut alia emdedimab SeyBihidigely ?%&rﬁ)ﬂ%ﬁﬁt R“Oéé‘? gjmulating
-am nobutyric acid (GABA), oligodendrocyte narker

(04), nyelin basic protein (MBP), gal act ocerebroside

(Gal Gh,an@liibBhinfeh? EHelrJ]tefdﬂ iRGhdEs GrepAi tﬁé NPCEFAP) , CD21
1b, dopam ne, nor epi nephrine, epi nephrine, glutamate,

9l yCi & Afelileah He A8hoSIREIRER HaRspoRt g tRNOOP R Hite af st

supernatant may al so include one or nore of the above,
d)@ kmefiomtar Sishvhnse e P asfist proved GDNFtimalairg ROREP at the
I\{TB NT4/5, which nay be secreted by the NPCP. In
6di ment, the method incl udes preparing the NPCP
as a esear.ch.tool , | | F‘I‘h"ﬁ g, tihe
CCP i et ut e%olagﬁ?nq thf &tq%gtl?ﬁv&?h@% m%fﬂh he gc% i sltle a
thastil 0 &eh froro msiae Whmﬂiellﬁ?CRiSIﬁimt created.

remo’te
an

In an embodiment, the method includes preparing the NPCP as a product for

administration to a patient.

In an embodiment, the patient has a condition selected from the list consisting
of: a neural consequence of a transient ischemic attack (TIA), a neural consequence
of ischemic stroke, a circulatory disease, hypertensive neuropathy, venous
thrombosis, a cerebrovascular disorder, a cerebrovascular disorder caused by
bleeding, a neural consequence of intracerebral hemorrhage, a neural consequence of
subdural hemorrhage, a neural consequence of epidural hemorrhage, a neural
consequence of subarachnoid hemorrhage, a neural consequence of an arteriovenous
malformation, Alzheimer's-related dementia, non-Alzheimer's-related dementia,
vascular dementia, AIDS dementia, hereditary degeneration, Batten's syndrome,

traumatic CNS injury, a neural consequence of a CNS neoplasm, a neural
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In an enbodi ment, the nethod includes applying cells
extracted froma manmal i an donor to one or nore

w@e@diersvs suitable for selecting cells havi ngp@r/1L2005/001348

density less than 1.072 g/m, and deriving the CCP
responsive to applying the cells to the gradient. In
an embodi ment, the CCP is characterized by at |east 2%
a [
SppfefenfEE RlpRtal SRRt Sy P ! AR of B
Zl%voﬁs shenCoPgdrnad r@lwomﬁﬁwm CHiSpa denrahnonsequence of a
nt .S characterized.b t |east 2.5%
AT Barkiorscltelar AR SpESGe eliomst AnproBissove
@Gﬁamuublaup&k@ Sﬂxhdﬂdfeaéllalﬂgegeh&amorﬂma}péﬁgzldrbﬁs , aldein@élblating
5% of the CCP that are CD3 5 [
éfﬁﬁ%ﬁ&? merfeutet héilwnatgdchép%?ebﬁ%&ﬂ%y %eqozea%?dysmhy,

burbR®elsPopedan G GRAL deBO dukl fllcBlebRY Fd1§ Cé(j?neurolo(glcal
i ncl udes stinul ati n,g the CCP having the at | east

&pnseanenescpf thydrocgphalusplaber's |aptig ratphy dé rieitachondrial é@ﬁase
(&%yo‘é@ﬂﬂsac%%ﬂg rerSﬁsméxa%d fﬂ?t ra%Qe@ d Uhgr Clelel QE{ERRP)

ating t udes stimilati
mwcm@nﬁa@ncn}gjﬂatmomth%e@amtc@0%@&1 dibraseCQRogréaive amescular

+.1n ar.act
PGS By AR BT rosh € 3 R RGRE AR R
GERnudel udﬁﬁhesmblﬁl‘dgla,t |Pragnduhe @G‘ardmau Bg gidie palsy,| @aastural
70% of the. CCP.that are I n an. enbodi nent , E)cLhe.
ERsequUeneen afy IIQXIGAHo g 2 fiFug ‘P”é%ﬂ&’ten%o% RASORIRS: exgBirELishigal
dratid) dgStdlded Abdulg debdhefatibh (AVIDIORSOSE FtbatiyN B
%Cgﬁ’ ha%u ng the_ at Iegéshte 40%/c|>(o Dt;he§C%P th a}?attaylrr]eestS

doenss., CPHrahnsEQHso ghoraidoretiBenathy) 2 i YR§CWiaie retmppathic| dighetic
?Jtl'nHﬂaHd? 'hgﬂerfeﬂﬁv%nbﬁatl‘}y fgia%&ﬁ'ﬁ'% | @ifitid itg%eﬁtosa a heredltary

pre-d ted, desired "¢lfass neura progenit
rasinpathyl, 3 wetingd rHdedi ameophthakni mugchanicnd injhey Ef@t@tmmelr@dms a
dur er f between 3 .a
T 10, Pl B S el AEMERs fuPBledtie
chmsed/ ibpgretie {SERhinemMaat mhemt diseeses atiplerd edepiue tystem
omthe | nsi stin unbll cal Eﬂ% bl ood,
I

I st. C
G?ESP?TF%% PE%?*H”? BRIV CH %é‘ﬂbﬁy taP QuRenp Peryqus syygrem
{atulkd 18§62, nervous tissue, bone marrow,
In an embodiment, the method includes facilitating a diagnosis responsive to

stimulating the CCP to differentiate into the NPCP.

In an embodiment, the method includes facilitating the diagnosis includes
assessing an extent to which the stimulation of the CCP produces a particular

characteristic of the NPCP.

In an embodiment, stimulating the CCP includes incubating the CCP in a
container with a surface including a growth-enhancing molecule other than collagen

or fibronectin.

In an embodiment, incubating the CCP includes incubating the CCP in a
container having a surface that includes, in addition to the growth-enhancing

molecule, at least one of: collagen, fibronectin, and autologous plasma.
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nmobi | i zed bl ood, peripheral bl ood, peripheral bl ood
mononucl ear cells, and skin tissue. In an enbodi nent,

wo beenetsiod | ncl udes deriving the CCP from at PERHL20@ND1348

source selected fromthe list consisting of: fresh
ti ssue and frozen tissue. In an enbodi nent, the nethod
i ncludes identifying an intended recipient of the

NPCP, .and deriving the romat |east _one source .
sel ectBd FH‘E??%{‘W@ b itE‘? ’%ﬁ%({ dnalydgs Jping g]seugo“%'e&hancmg
ableb g RUB tHeQ@t leh 8 SbE0DEoltabén, fibioasutiadandaatoigetd pladnassue
syngeneic to tissue of the intended recipient, tissue

al | ogaReh @mboditiess U MéthddRiciudtcipPBihg Rohpb@ce adidr that
tissue xenogeneic to tissue of the intended recjpient.
iclades Sho SERERDanGiNg MiRleatlengidt heererars ayen thgletpcludes the at

HBGUBRAL AN 1L S §bnddin 2anf QLR BRI pIRANMI N a surface
including at | east one of: an anti body and aut ol ogous

Pl asmgy g E‘mﬁ&hirﬁgﬂioﬂih{ﬁﬁﬁh iRlddRihabadig the CCP includes
culturing the CCP for a %'erlod | asting between 1 and 5
days idurisg euewrremimrgigicupariofc fuldiing thee €€Pt an colgg ypedium

(S:ig{l#&l}lr]% iﬁgs @Eﬂe%g%‘mmd’ stinmulating the CCP includes

of a period |asting between 1 and 5
days idorigg a@Wighiseeumadhheal periadg culdiring the Pt inan cbBore medium

sery I n_an enbodi nent O;,ti mul ati ng the CCP includes
2UTPPS HETEHER RSP0 WBSFHBA | asting between 1 and 5
I an 10 b SBPRUES: SEMpE At YRRy Briagneinaind s

GhArt 10% Bfuhhec16deR chlfurin €hddCER @NE Culfire AkdiL@asEluding 1e6 than
the followi ng: B27, F12, a

grBI% se&¥8t i on- di f f er enti at i onenhanci ng agent,
anti-CD34, antj-CD 117, LIF, |GF, b-FGF, M CSF, ,
GM Csin apgmbarispeat, cpitpripgthe, CEPydurippnge loyaserugrtime period

l\ig_cﬂ{lcf%s céfdr%)g?e@ffor %tig}?ﬁ'—bet\b\% 3 'anﬁ:g NaysADMTF'

estrogen, actin, an adrenocorticoid, glutamate,
ser ot §0ih enofineh€ Al e CEEP Uufind thenipfArum R HeRod
i nsul %’a feorsg%?lelluﬁ, cort sgne, angng; degrli(gvasttr?lgje of FJaeni)/
oficledee s@turing therC@hfvodidnmtion oftieevasetl hod 30 Aesudes
preparing the CCP, and facilitating a

In an embodiment, culturing the CCP during the low-serum time period is

performed prior to culturing the CCP during the high-serum time period.

In an embodiment, culturing the CCP during the low-serum time period is

performed following culturing the CCP during the high-serum time period.

In an embodiment, stimulating the CCP includes:

culturing the CCP in a first container during a first portion of a culturing
period;

removing at least some cells of the CCP from the first container at the end of
the first portion of the period; and

culturing, in a second container during a second portion of the period, the

cells removed from the first container.

In an embodiment, removing at least some cells of the CCP includes selecting

for removal cells that adhere to a surface of the first container.
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di agnosi s responsive to a characteristic of the
preparation of the CCP. In an enbodi nent, the nethod

w0 nivbaesss freezing the CCP prior to stinmulati nECT/AE005/001348

CCP. In an enbodi ment, the nethod includes freezing
the NPCP. In an enbodi nent, the nethod includes
transporting the CCP to a site at least 10 kmfrom a

site where the CCP is first created, and i nul ati .
t he C@Pavathqdén%m@l%ﬂ ftdeasq W”ﬁﬁe'&ﬂ@bﬁ %é%tnn}l“@ﬁseseggfmg
doRtath §I te at

R R e it

creat | wih-

pr epa?r?ngértg%ﬂﬂﬁgggﬁg Ym%}}%%aug%dﬁg?ggé%ﬁﬁcgﬁ‘&zﬁfgﬁr (% o)

anpmmngnnoleduie and e/drbmdn eritting theeCERN Batfirfzpontiner includes
E‘?I : Itg o(ﬁég Imet%t ? st ¢ n?{r}x{ h}?at Hcﬁltd?sct?gg}ﬁ)wtﬂ nglaﬂém%@olecule

quence 0 ransi en em c at

(T A, a ne copse f ,

Ci rcuf[%?’bre\}lg%“aglgg Q’ g%yper e%sﬂ elﬁﬂgél?lreolsg%{w%&\grgﬁ]oﬁlg bst
tcbhgMriag Sifs pol&gemrﬁbbmas,caﬂt(ﬁbgaﬂls goascher a @owth factor, and an
cerebrovascul alr di sorder caused by bl eedi ng, a neural
apikadyiepsEmsE IF‘HfarC%Eeé?%Brr al henorrhage, a neur al

consequence of subdural henorrhage, neur
cons e&‘h @R gglb@fimge,g} C}H? SPCORE (FOPRR génclugeﬁ1 SRy afsurface thereof a

GRS LHRNCRg FholSRaRACHNGEE ORIRN AAQEP iA tHeesdtald container
consequence of an arteriovenous mal formation,

Abchirsh rrsitugng éheaCEd Wethensacand sewaing fat drsludss (thy grovgh-
gﬁ%@ﬁl dnaiapcul ar denentia, AIDS denentia, hereditary
egene atl on, Batten's syndronme, traunmatic CNS injury,
a neu n EJJ}L% BARGIBRIM iselected from the list
neur a@%%ggg%g%gg gl?ggerl phera P] nervouslss;?s?cgm om e B8
sungmng ofa coltagea| fitvomstyuandegas pesmar al growthy Bigter, and an

m sur ger radiation injury to the CNS, a
WFO %Bﬁtg &Xréﬁ%—gacf‘)fecgptgl\ls i nfection, Parkinson's

d| sea

th L9 d
supr a eéﬁ‘ 8‘35 CE’QF%aS“ e% i’?&cg cg Far getgéﬁg?g\?ﬂo%tqem one

Mabidr gl GedSdie b @ gs tissae denyel i nati ng di seases, acute

di ssem nat ed encephal onyelitis, adrenol eukodyst rophy,
neur oy g khbsdi@it] tha method@hblddes @rphririgta chxﬂ:tioocd:ﬂeﬁbnndbr

Eg@ngstaaﬁugolgq%%gcal 0(1:1 1%%%&%&@3{1%\? glgjgcgor the factor
&ri}é%g;dggvfd Ngeinl ?E‘@éﬁe aspeed Fogdthl 1ish cbReaRE veNstriphdelr nerve
tissue, central nervous system (CNS) tissue, retinal tissue, plgment epithelial tissue,
photoreceptor tissue, fetal retinal tissue, embryonic retinal tissue, and mature retinal

tissue.

In an embodiment, stimulating includes co-culturing the CCP with a target

tissue.

In an embodiment, co-culturing includes preparing the target tissue by a
method selected from the list consisting of: slicing the target tissue, homogenizing
the target tissue, freezing the target tissue, processing the target tissue by ultrasound,

and processing the target tissue by non-ultrasound radiation.

In an embodiment, co-culturing includes:

utilizing the target tissue to produce a conditioned medium; and
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m t ochondri al encephal onyopat hy, a notor neuron
di sease, progressive nmuscul ar atrophy, anyotrophic

wo adoenedsoscl erosis, a cranial nerve | esion, HOPCBIIL2805/001348

syndrone, internuclear ophthal nopl egia, Parinaud' s
syndrone, a gaze pal sy, a neural consequence of

i ntoxi cation, a neural consequence of poisoning,

acqui red retinal degeneration, age rel ated macul ar
degenepabitgmgUaVELD with bl tergptétsslmp thetppndipened medium.

di sease, central serous choroidoretinopathy, a
vascullmen embodimpett toyculgiiadaciudes sparatergathtareet tissue from the

n&aggﬁggghlggg %knggﬁkgy gl aucoma, retinitis

osa ere ary retinopathy, a retinal hole,
an opht hal m cha C i f retin
r adi a? ol f'[ﬂ]four@ené’f p] ec @Etrqg&tﬁ%ydeg dfe?lgﬁangg tﬁ? tﬁ% fissué'to
viadedd @tissae @élumd)ﬁomaher Biticoadistilg foif cpehpheaalmdve_mssue, central

retinal det oo h I
erBn L (O sy ize) e BEBhEraRh JF e ey See
| tREWE, Jetal ddtidaltisBRS, brﬂb@ﬁﬂb rétiRAMRLR, SiiShaite YamaLtsae.

lesion. In an enbodlnent the met hod i ncl udes

facil %at;ﬂr&gntamdémaomnsbé Qo Asliyv Endetstsoidi Abth ahé MglIdwise
CCP to differentiate into the NP%P In an enbodi nent,

t%@llﬁ%ﬂ%apm%mm@dpra@tq thereof, rigkep Hegediea gyithsibg drawings, in
ﬁdes assessing an extent to which the stinulation

of the CCP produces a particular characteristic of the

NPCP. In an enbodinent, stinulating the CCP includes

i ncubat i ng tHRIEICBESCRIPERON GIEHEBRAVANGY f ace
i ncl udi ng a grow h-enhanci ng nol ecul e ot her than

collagen or f bronectin. In an enbodi nent, incubating

the CERsi nglruge phbidsidpat dm@ild, AkePePdA 4a80qmt185i Mgrand 20,
having a surface that includes, in a dition to t he

despagtivelyn kheweing gnerphelesiFd , chapses edising othie &5RCratiqn PhgeRCP-
fdemé?mlﬁfl* By ac%al%a@wvsatmmo&'nﬁﬁm thdprafinEirbadibaent |

d i ncludes m xi ng the grow h-enhanci ng

mol ecyl.e, o2) n!i Bh&tgﬁ aﬁ{ hl'o@ tmé’&% Blogﬁy‘efé 80P erive | NPCP cell

fibron us p nbo

tchisterven hagdrdancs] withean mipﬂqungombe prh@nswﬂﬁl@e, a |layer
that includes the grow h-enhanci ng nol ecule and a
separ &ige. BAyRemre hlagtographls isiewing higmmamosteiagg wadtsofor a CCP-

§0| | %%ﬁ,fn{ g’c{c?r%x?ctglt\%ff? a%tnd t0|n ot L € Lpd'gsegtsgaentl!)ﬁl an
Fig. 4 is a graph showing the percentage of cells testing positive for the
neural markers Nestin and B-Tubulin, in accordance with an embodiment of the

present invention,

Fig. 5 is a graph showing calcium levels generated by CCP-derived NPCP
cells in response to stimulation by the neurotransmitters glutamate and GABA, in

accordance with an embodiment of the present invention; and

Figs. 6A-B are photographs showing a section of a rat's eye, 20 days after
implantation of human-CCP-derive NPCP cells, in accordance with an embodiment

of the present invention.
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during a lowserumtine period, culturing the CCP in a
culture nmediumincluding | ess than 10% serunm and

walaosnoessed hi gh-serum tine period, culturing theCctAIR005001348

a culture nmediumincluding greater than or equal to
10% serum I n an enbodi ment, culturing the CCP in the
culture nmediumincluding | ess than 10% serum i ncl udes
culturing the CCP in a culture nediumincluding |ess
than 0.01% serum In an enbodi nent, culturing the CCP
duri ng t heDETAIEEDUDESCREPTION Off EMBODIMENDS t ur i ng
the CCP for a duration of between 1 and 5 days. In an
enbodi ment, culturing the CCP during the high-serum
time prammeli@CP GHascteridation befigye intabaliGP f or a durati on
of between 1 and 30 days. In an enbodi nent, culturing
the COeh ehperimgnts veerd oarrigieow o a¢coplaper witld an smpeatimentrd dhe
or, .to cultur t he t ser
BeisF 4B 3ot P3N AR 1P ErigPane. apotrotend s
leRtfércBer i tHubfRin P@Lingdrs for e fro feiedspeotiteomipagments.t Uk ieagh
the CCP during the high-serumtine perjod. %f]uIP F
SRS ALt FRdFHtYRgsthie seepate Aofonulaten elerig §riglood

fBofdelRat BelB (PBIMEs) CANERIPNRLS g&léﬂaﬁg @aédo;:@ahcaowhhlp@aoms
a culturing period; renmoving at | east sonme cel
tdpssribxgPhdrein iyt bsengf 4 Pereolt eredighty érnh&t eqrprbingrife 6¢ll pm}llatlon
Rebitls iPRAHd PO enl gsrcaﬁgaewf CBI o6l DL OB y5.IdimRells in the
secon con al ner @ second portion o
pﬁﬁhmdyasheuaembsvwbﬂmwed fromthe first container. In
qneﬁ odi ment, renoving at | east sone cells of the CCP

oo _conl nr\fl na £ OF—-LRN-a call o hat Aadbhaor o + ~ a

CITO VvV X A"\ han B i S py v 3 3 AT TCT C €

sur fldoe Nof  { hetoViability chPCCRASEL % CTHA" @ fERBHERES ™™ |
rengvi n at [l ea P 1 nc es
sel dct i ﬁmf Qr §h’t§€ “plg# iés mt‘}?gbg bt adhn'(wg t o4

sur flace 2of the f9|7|65t conBaiher. 47mid4an|enbodi4ent, fhe
fir gt—Tontaimer et udes surfgce thereo
gr owt herdhang¢i ng_nol ecu 98%d L\lgétﬁi cul t Lﬁ’% ng the

CCP i n uhe fli rstwggont al ner.7i ncl ughess culturl;n@the ¢cCcP

OO oo JoTr

i n the—frrst—contanerthat T nctodes—the
gr ot h- énhanci ng3fbl ecul &30 62.82 277
6 98.33 76.16 40.99 2.37
7 97.78 94 .46 62.48 37
8 97.93 92.39 50.24 6.14
9 97.64 96.55 57.02 2.24
10 99.37 98.44 66.30 1.67
Average 98.32 91.41 60.41 3.14
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In an enbodi nent, the grow h-enhancing nolecule is
selected fromthe list consisting of: coll agen,

wo edsoeuses | n, aut ol ogous plasma, a growt h facteeT/I20e5/001348

an antibody to a stemcell surface receptor. In an
enbodi nent, the second container includes on a surface
t hereof a grow h-enhanci ng nol ecul e, and wherein

Gihinpki2n@Ch tBaGERrI ok BEfoRGRABEHONt ai ner i ncl udes
culturing the CCP in the second container that

i ncl ugdagntNgepahdint RQ {sN@el@Ot@Gddl But InNa@Brdance with an
enbodi ment, the growt h-enhancing nol ecule is_sel ected
fembadimisrt pi Ste provesi dnviepdpnpfand deivlts gisn Showinh g halde i2nbelow.
. p f i.b .
i A
skparinleatsi hgedch ekpetdiesnt alFiaotligragienheas3GRd Wi geherate al pwaslation

one factqr derived frroma,ta i ssu n _an .
Bhehstin st OO REPHUEE U BTG epdy o v Mgenerated in
amedd'ahwnetg prefdcolen desuribed lhetein by using LOPBrcbhhagradient, funer
condi ti oned. nmedi um i ncl ydi n he factor, the fa [+
BRGhEas SR ALRLS %epe%%bi? gélﬂoéﬁE’FrPSWFT‘ﬁ%esl‘)??&“ in
RSt sEdieg of : peripheral nerve tissue, centra

nervous system (CNS) tissue, retinal tissue, pignent

gpbithel ial tissue, photoreceptor tissue, fetal retina
ti ssue, enbryonic retinal tissue, and mature retina

s senpodi ment, stimulating includes
€6--€4 L#éCngkﬁﬁpCCP with a target tissue. In an

atlodi_frent/ 28 0. ul turi agidiciau '
, i ludaspRsIEREd fRlowip banalp
ti Ssue| by 8a.2het hod selectéﬂ&fronﬁyhe ?ist cgnggsting

of :3 sl ici 8322 he |t senpeated indha pesepasrad geawtl fastprs he t ar get

tissue| freezing the target tissue, processing the

Target | T1539¢ by ul t r aboupsparagensst pr expesminly a mermbalogise!

T T

1 b ot d radi.ati ) i
AR LN e e
prdduce a9%888di tfi Ghed: mei gempratordabthe WRCR iwag céried G@PIn

pwerage he B4ddet jti ssue in the condj.ti di I n
N A AN Sl A
hﬁn%mltswﬁumﬁﬂpmhe CCP by a semni - perneabl e

me rane.

Figs. 1A-F are photographs of cells, taken at days 4, 8, 12, 15, 19, and 20,
respectively, showing morphological changes during the generation of a CCP-
derived NPCP, in accordance with an embodiment of the present invention. Nine
separate experiments were performed, each experiment using peripheral blood from a
separate donor. In each experiment, a Ficoll gradient was used to generate a
population of PBMCs. A CCP was generated in accordance with protocols described

‘herein by using a Percoll gradient.

Images in Figure 1 show the morphological changes during the generation of
CCP-derived NPCP from one representative experiment. Typically, circle-shaped
cells and elongated cells are observed during the first days of the culture (Figure 1A).
Subsequently, (Figure 1B-E) the cells increase in size and neurosphere-like circular
cells, irregular cells, and cells that have spikes and pseudopodia are observed. Some
cells have cell bodies and spikes and/or pseudopodia that are longer than the celi

body length (sometimes three times or more). Moreover, it appears that these spikes
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In an enbodi nent, the nethod includes designating the
target tissue to include a tissue selected fromthe

wo e@b/oesnsi sting of : peripheral nerve tissue, Peninads/001348

nervous system (CNS) tissue, retinal tissue, pignent
epithelial tissue, photoreceptor tissue, fetal retinal
ti ssue, enbryonic retinal tissue, and nature retinal

ti ssue. The present invention will be nore fully

uind/@r Qte@d@omacm ettrectecolol whir egllsiatths e e%mapthp ¢ellsgpay

UGRS3 05 s AT B g

amg@hvﬁrogmapétsﬁmﬁ x2@] magnifimkenofatlidaipses4, 8, 12, 15,
19, and 20, respectively, show ng norphol ogi cal
chang&sartlpie i N Totdng fermavomtbilan oONPEP CCPderi ved NPCP, in
accordance with an enbodi nent of the present

I nvenFign;is Ebgotog}a}iyb:.shawp:lgah@gmqthlogh ofik S@Ptdepeived NPCP cell

hal o deri ved NP cell cluster,
B Ao ST 2B FEb AT O1gbe rracns BRI Tt bty o
| RM& K INFTP dellGhusted Wit tdted RRBE Q@eaphsl &perithdd® that produced
i mmrunost ai ni ng.results for a CCPderived NP

ébf’c sl skowi 1th Fagwre dp S imaspholqgaca Resessmeat A 'in Ivgro cluster
| NG dnOForm B SepC U Arrfi 20N TREMNDG obiifaifoR IO KPR usklrs

s testing positive for the neural markers Nestin
ared derriegbant iim acdondamed Biith sancembwidinkens f drebprgsomrt Frvertfon; Rrd

RLESEe vent.j [

Irgs\lllefsaregés’ﬁoer&at egﬂ%u)fgtggP-jglgr]?n\?gd g%ué }égd}%n Eacg}og[nngtgr
trvorplidlogyl, add was dbyairted dronex 06 tmagnsicaticnef selptultumsat e and
GABA, in accordance with an enbodi nent of the present

i nvenEkanple dnCelkilay SmmékesBimngeofithoNBGP apirsl lmbageinmgkeas
section of a rat's eye, 20 days after inplantation of
humanFEEP3 deR iave phteiapin| dhswiﬂgninanmxostdiamgeremlts hfoara CCP-

enbo{ji]ﬁ&%)“'gf the B! }%ﬁ}&ﬁg%&%&]t& 1A Lnlt:'%vention In the

GhiRE 88 beEipeAleAs tHeprof el Meubaltt SHowhan F@melr hrﬂiﬂﬁid‘stammg
were carried out in accordance with an enbodi nent

1o seyspldinspge mankern vap Rerformgd ridenfixed NPEP calbviere slatpg IWé‘h
%:?%kowmfﬁ%hwgmk 4B4.99 % IASA BiKhésAs UBEctEd BMUABSe 1gG-
unt eers use in'te resp ective experinents. In
&4 EE; Fig. 3C - Anti-tubulin detected by ant1 -mouse IgG-FITC; Fig. 3D - Anti-O4
detected by anti-mouse 1gG-Cy3; and Fig. 3E. Anti-GFAP detected by anti-mouse
IgG-Cy3. Cells stained with non-specific mouse IgG were detected by anti-mouse

IgG-FITC or by anti-mouse IgG-Cy3 used as negative controls.

Peripheral blood was extracted from nine normal human donors for use in
nine respective experiments. The in vitro generation of the NPCP was carried out in
accordance with an embodiment of the present invention. Images in Figure 3 show
that NPCP cells expressed Neu-N, a neuron-specific nuclear protein (Figure 3A), and
the neural progenitor markers nestin and P-tubulin, expressed by newly differentiated
neuronal cells (Figures 3B and 3C). Other cells from these cultures expressed glial-

specific antigens, such as O4 and GFAP, which are characteristic of

.oligodendrocytes. and astrocytes, respectively (Figures 3D and 3E). Images were

obtained from x100 magnification of slide-fixed cells.
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experinment, a Ficoll gradient was used to generate a
popul ati on of peripheral bl ood nononucl ear cells

w@ RBbisds04 A CCP was generated in accordance w PAT/IL2005/001348

prot ocol s descri bed herein by using a Percol
gradi ent, further enriching the cell popul ation.
Results in Table 1 show the percentages of CDl14+ and

CD34+@%5 ledi. M&L Ty mefy hktdy 6T tﬁ@NP@P R8rof8l haksrs Nestin
their via |I|ty bl e 1Exanpl e 2.

crdiabtbabin zat i on before incubation Seven i ndependent
experiments were carried out in accordance with an
embodifigertis efgrqphehwesélmpemv@m poells tasting wsuivt: $tal 8.E.)

b I 2 d t t
T e T e

ekPpreiefeiil &ntioh N ISAE angXde €6 cRPdtimends tﬂt@%dhc@irtﬂéjteﬁms sH@fn
used to generate a popul ation of peripheral bl ood
B htre | leapng &) qelul erpmvaswwneeﬁthmurgeﬂ apagkesgNpshin and B-

%en@@ggﬁermrh@d BY %u” rﬁe GRE (gm @ﬁfeflclglapar 265G Fhe

Per col adil ent nric
p@buneanengqh Stﬂeslll\t@ penfofm&hﬂl By Zp}ﬂhogvspw&cpanibediesaglesomfal

VELURE, kG OEeE) S8 sonfthtele GETET BB sinivpage gnti-mouse

rnetselies e Tiof mgmmvgénefaa:oﬁ of the NBCPangmﬁai @t $iehiccofdance with

expe nts, nor phol ogi cal followup of in vitro
35¢3$Eﬁﬁt \iAgen Q?rled out. The in vitro

ener n of t he NP carried out, in accordance
% th iﬁe gﬁiﬂsc?b%ﬁq{habﬁp%t E’é‘ér??ﬂlﬁ FAPehft dedssted gagier during

RSl FHHed Ihevh 'f&n}: Hegfuf)ewli'ile ﬂ: 'Tgﬁ'uhn l@\/e'fs ﬁE%levated on the
photographs of cells, ken at days 4, 15, 19,

aﬁi@ Qt@rtmg e&cpfecdayvel yThes Ipemm@esrmfpd:adﬂls Otgcihcbalngc Rdiubelén are
e tlon of a der i

SHebLIcb BRPRS. 8o erarm e ooa iy by Nestn being

ami@Bigedtal e e;mtea,t ehiek PEEAHIERE HyW\REE HReTafPbRBE stem

bl ood from a separate

h rinent per.i pher al
aaf%ofﬁe‘)é&ﬁ I&Ycﬂayei ke?%ﬂfﬁ.fkmﬂcgvbamdémd Vds marker's
ﬁ‘é@lu&ﬁﬁeﬁl? ﬁ:dﬂ:a&oﬂﬂh'tl AbicQRuefis Pe%%rzué %d‘é‘%rg ShLIfL &t
a

in accordance with protocols describ
colonies. (NPCP derived colonies are clearly observed i m these cultures; see Figure

2)

Example 7. NPCP cells physiologically respond to neurotransmitter

stimulatior i» vitro

Fig. 5 is a graph showing typical average calcium levels generated by CCP-
derived NPCP cells in response to stimulation by the neurotransmitters
glutamate and GABA, in accordance with an embodiment of the present
invention. In the same set of experiments that produced the results shown in
Figures 1-4, NPCP cells' physiological response to neurotransmitters was
measured. The in vitro generation of the NPCP was carried out in accordance
with an embodiment of the present invention. Ca2+ influx through voltage-
gated calcium channels in response to neurotransmitter stimulation with 100
pM glutamate and 100 uM GABA was measured. Harvested cells were

loaded with 5 mM Fura-2 acetoxymethyl ester and mounted in a chamber that

43



10

15

20

25

30

herein by using a Percoll gradient. Inmages in Figure 1
show t he nor phol ogi cal changes during the generation

w@booeaRssoer i ved NPCP from one representative PCT/IL2005/001348

experinment. Typically, circle-shaped cells and

el ongated cells are observed during the first days of
the culture (Figure IA). Subsequently, (Figure |IB-E)
the cells increase in sjize and neurosphere-|ike '
cir CLﬁ?‘QW% etp? sﬁ“p?rﬁisé)é’u PgrceléSeI"P FnaNiEY %ﬁafzg Wag afmags end
spi kemoadaebnp AR areak fts Masedcdeictd. JOERNRTH delis havpense
cell bodies ‘ancf spi kes and/ or, pseudopodi a t%are )

| ongelp stiaationevitie|the BeUgransmier euBmate auk G grovides

ti Mes, Qfen IOLLi MR RPN BOF CCPlcBARBAESohN1at these
spi kesana/ or pseudopodi a are attracted to other cells

'gganﬁeglaéﬁ%éweals 1RAfnd HRtenbRRMER ih Sat TROHDSF 188D &) @Y iif Sats’

ri'y-stage network and/ or cellular junctions anong
tyeensel ves. | mages were obtai ned from x200
magni fication of cell cultures. Exanple 4. Col on
f or nekigordAaBidré photodrapieGhowing 2 2ctian of prads ey aPHdays after

showi t nor I - [ .
ORI SRRSO SR ST MBS BTt bosimen
pf B8 PRdserit liv@RtiorON In phre ofithel sy s¢taf gepeinene thiRGRoduetd the
clusters was_tested_in the same set .of e[, pent
RE feoaueeR e Iestrt BEahdiin Rejpofiflgf BlepNPRP Cetls was
EREROP ITRYIC Ao 3EHPARARN the AFPAFWYG dabrfedtut fit REordance with an
generation froman NPCP was carried out. The in vitro

g@b@ﬁrg@qt 6&h tl@fprqsqp@pngqngqu..eNBCB\,ﬁgllsC\g‘errﬁ ussd gy kmplgntation 1nto a
FAe %ﬁga&qgsemng&}e@%tﬁmg I SREE bi@hs HVBR RR6RBEN rat eyes by an

i nvention, an results are shown in Figure 2. The
angam &asérn R drse diametsioewayt e dld opticudisce immediptaly| adigy lesion

and_ was f.ak rom x200. Lf1cati. f.C

B Py L R RTPRE  ER B0 a1 e eve
NRe¥PinfuEtcd kisduk Recmges ware Kdeulde fhigad indbdeE tatrase phgra gy laphe
S i i nostai ning.resylts for a CCPderived NPCP,,
RRCK R BN R e AishEn * DPehag. pPdem o & ars
LAV 80t 298 afte Hulian SNPEP Sietpla@fati6x PR WeMAS thifidhondria were

produced the results shown in Figure 1, immng\gta&ggeng
eteqtas hyaAntitmaovse G- 3raad Rathdbepparqral gusteirggarke) qugdyaur iy adex

m&ﬁlels%ﬁ@ﬁ rc%ll?%r%irﬁ‘a?ﬁe_d"@)l frovsl glide%Ave‘re counterstained with a
Anti-Neu-N Al exa 488; Fig.” 3B - Anti-nestin detected

fiyoresetiit-meutiog IsglGApT ContFinge BCnuclgmatstain ARL Risgusr wetieng
R e T
antde-Cyolisere \g& Byegade dogtrals.aFigert 6rholys adissugpedionistained
\QIRH ?neoulsegacr;‘lti- urmGandeiEo%%gne ‘aqxat %vrglts idétg}:)tgé gy anti-mouse Cy-3 (Figure
6A) and with the neuronal nucleic marker anti-Neu-N Alexa 488 (Figure 6B).
Double stained cells are marked by arrows. Images were obtained from x100

magnification of tissue section.

The results presented here demonstrate that human NPCP cells can
successfully home to damaged retinas as detected by tracing specific engrafted cells

in rat eyes.

In accordance with an embodiment of the present invention, extraction of

| PBMCs is performed using the following protocol:
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| gG FI TC or by anti-nouse |1gG Cy3 used as negative
controls. Peripheral blood was extracted from ni ne

wmoeoosab4siiman donors for use in nine respecti VBCT/IL2005/001348

experinments. The in vitro generation of the NPCP was
carried out in accordance with an enbodi rent of the
present invention. Images in Figure 3 show that NPCP
cel I s expressed Neu-N, a neuron-specific nucl ear
pEsale | (Bxiragtioa of pgriphaabblppdmpranuelparsellsBRM©@r  mar ker s
nestin and b-tubulin, expressed by newy

dReceie biod hagepdrtaiian i vikel0bsal¢atohur es 3B and 30).

O her cells fromthese cul tures expressed

ghoadibigndcielly antamFicgégradiesuich as 0 4 and GFAP, which
are characteristic of oligodendrocytes. and

aSnip theyetes for2@ gpmates ardP§0 ¢ Mirgom ¢ Btwa (RBEYith horhgks
wer e obtained from x|l QO magni fication of slide-fixed
ceoliest Bsst apthe psmEfrow thsupprelaysr. anal ysi s of the NPCP
neuronal markers Nestin and b-Tubulin Fig. 4 is a
geeljsht thhrphitngoohesllfctemfragevaf tubel | s testing positive
(+/- 1 S.E) for the neural markers Nestin and

bIrFugfer| ther collented celdy thanoew W tol tabe, @djnstavotmemt too30 theer tube
R&SSHs invention. In the sane set of experinents that
produced the results shown in Figures 1, 2 and 3,

| | i taj nd f th I k Nest i
S b8 TS 8t e B vt G PR BP R e poi nis

. 12,..19 d 26) duri th |t i od.
(é?(gl%éﬁ‘feﬁéuaggpﬁdeql?%r &reld by) apglrly!ngg sgegiufi gr:ntpie[)logi es

s R0 e mili st OO SR ROATIL. e

in vitro generation of the NPCP was carried out in
accordance with an enbodi nent of the present
i nventn ewwordihe Witlyem embdrbmenttdfiatie pleshi mvanibhi,bdenemgon of a

n. be d X ing the cul
X300 S 57 BF PRy TR AR Posahi T € B Tubul i m 1 evel s

are elevated on the cells starting fromday 12. The
per cent ages of cells exhibiting b-Tubulin are somewhat
| ovienamplealn GRleratian, ofa hyhen 668 fom PBICs mbigh & Pereoll gradient
expl ai ned by Nestin being a nore general stem cell
mar k ePrepashigtadians by rivkibg & eatiomnf SctSHRercold a3 gmu):ex6 ddE2@nh
g,%lsg(§ as well. By day 26, both nmarkers are

rama(%'i cally reduced. This marker's reduction may

Speci T ka0 ROttt fst2 Gl ORIk LanEr 0

aeh@asiny o6BBBxMed i n these cultures; see Figure
Mix vigorously, by vortexing, for at least 1 min.
Load 34 ml mix into each 50 ml tube.

Centrifuge tubes, in a fixed angle rotor, for 30 min at 17,000 g, 21°C, with no
brake.

Place 150 million - 400 million PBMCs in 3.0 ml medium.
Gently Jayer 3.0 ml of cell suspension on top of the gradient.
Prepare a second tube with density marker beads: gently layer 3.0 ml of

medium on top of the gracient.
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w@e@pheshow ng typi cal

2.) Exanple 7. NPCP cells physiologically respond to
neurotransmtter stinulation in vitro Fig. 5is a

by CCPderived NPCP cells in response to stinulation by

the neurotransmtters glutamate and GABA, in

accordance with an enbodi nent of the present
invention. In the sane set of experinents that

pr oduGemlytlend deasiiyimaskesbesds - il A nEfrgmcach bead typipCP cel | s
physi ol ogi cal response to neurotransmtters was

meas ueednfughmbes iny p sineiertarcketirear. der Ihmimpdpoggsat 13°C,

GRALLLSAKQUt i n accordance with an enbodi nent of the
present 1 nvention. Ca2+ influx through voltagegated
cal ci ' ransmtter

stim at%ﬁﬁ%?%lﬁbgfgbfoﬁﬁ%% E#u%trg‘?ggﬁgg‘loo MVl GABA was
meas - t I lcoaded with 5 ni M

Fur a%&g%%gggéeyg&rﬁsln%gg{%rovég{ggln%unt ed in a chanber

t hat llsgawgup‘érl?lgtaétuagsrré-%{féhgrﬁ ep%rletcht? lnleéiu{nn anal yt es.
Fura-2 "Was rrraged ‘and orescent I magi ng neasurenents

wer e %%Pléeﬁl(segﬁ ThgnbECP cells' response to stimulation
i fe neuro?ﬁygnsm?'ters gl ut anat e and GABA provi des

id . i £f i 2t CCpP [1s i
(re]\e”ur g@%%gﬁge;ﬁglf Eorgb%ﬁ’tﬁ’%‘fg’tdgeﬁ??g om n;eanz Iegzg?aft ment
' ) | of, | i nj jn.rats. Figs. 6A-B
A T B B e O LT AL S AR s

days t i Ml an Lon. of human- CCP-deri ve NPCP

cel | sfaﬁ(fzﬁrcg(‘?g@sr%éﬁggs\ﬁpwngan enbodi nent of the present
invention.. In part of the sane set of experinents
that produced the results shown in Figures 1-5, the

t her dpewtardanpovéh tan ambodimehicof NROPreseal Ingemims, the sewmedf a
t]-slgge iuntu}'/eict LQindF a’tiiont %f theef Plgvgp PRI SR ried out in
accordanc Wmtﬁ aAT&hBYd Frléﬁli‘ 3 tlﬁ%ppresént
invention. NPCP cells were used for Jinplantation.i.nto
ar a{E"rk%eeﬁOﬂgfnersaasfsFﬁ?%j“afcsatea? 8F FHAed it OB h e MR
sah&efuloslidh asl colrgem tfibeynesin) yutaldgausqlaimapS PB4, BOWEF,H-BGF
di ters away fromthe optic disc. Imediately after
‘Prégg%n i nduction, 0.45x1 OL6 NPCP cells were injected
into the vitreous cavity of the eye. Paraffin fixated
ti ssue sections were double stained in order to trace
endxafpled. Goaring T75 flasks with 25 pg/ml fibronectin and 5 ng/ml BDNF

Prepare 50 ml of 25 pg/ml fibronectin solution in PBS.
Fill every flask with 2-5 m] fibronectin 25 pg/ml.
Incubate at 37°C for at least 30 min.

Collect fibronectin solution.

Wash flask twice in 10 ml PBS.

Prepare 50 ml of 5 ng/ml BDNF solution in PBS.

Fill every flask with 2-5 ml BDNF 10 ng/ml.

Incubate at 37°C for 1 hour.

Collect the solution.

Wash flask twice in 10 ml PBS.
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NPCP cells in the injured retinas. Figure 6 shows a
typical section taken froma rat's eye 20 days after
W ovanedSRCP | npl ant ati on. Anti-human m t ochondr@BINEES01348
detected by anti-nmouse Cy-3 and with the neuronal
nucl ei ¢ marker anti-Neu-N Al exa 488. Doubl e stained
cells are marked by arrows. Slides were counterstained
with a fluorescent nounti ng sol uti on containing the
nucl ear st aiEnamppPp. Cagtigg §d> Sasks weth guelogpysatpswiat h
non-speci fi c nouse 1gG and detected by anti-nouse FITC
and by Fahevemolilesk with-235 mbawologad plsmpegat i ve control s.
Figure 6 shows a tissue section stained with nouse
ant i - hireahaterat C6 dorcht leastBAainwas det ect ed by
anti-nouse Cy-3 (Figure 6A) and with the neuronal
nucl ei &ofteatiterunhonnd-pismaN Al exa 488 (Figure 6B).
Doubl e stained cells are marked by arrows. |nages were
5 obt ai nddeshflosk twlic®in AdghPBScati on of tissue section.
The results presented here denonstrate that human NPCP
cells can successfully hone to damaged retinas as
det ect &d DYokIRE! RéthSRECnHoRImRRANT & HRA pp&ldtS invBnd Al serum
eyes. | n accordance with an enbodi ment "of the present
| yenatdtion is caxted aut usng the foBBNIDS pragoqedr f or med usi ng t he
follow ng protocol : Exanple 1. Extraction of peripheral
bl ood Aemoraebeabtained fiseclPBMIpPaRetEdm @labhood bag and
sterilize it with 70% al cohol Load blood cells onto a
Ficoll gradient. Spin the tubes for 20 m nutes at 1050
g at room t enREpRUUPRpArEon of Yrhi fifh RiRiEhlaskil | ect
nost of the plasma fromthe upper layer. Collect the
10 white bheo@oRldiasfeact i on from every tube. Transfer
the collected cells to a new 50 m tube, adjust vol une
t0 30 Waagy. ftofAe0 46 OHIPBH, 0T dlehyH0GHI fiRna15 M nut es

at 580 g, RT, and discar per nat ant . unt cells in
Trypan, bl ue. .Re-s end i ul ture nmedi um conpri si ng,
f or ex%ﬁaz?fokﬁéi'éi%ﬁaf%‘m In accordance with an
enbodi gent _of . the present i ntion, generation of a
CCP i sgglﬁfp?%l&t%lﬁl‘?s%i n‘ﬁmtaﬁggl@(ﬂ | owi ng pr ot ocol ;

Collect the serum in a new tube, avoiding clotting.

15 In accordance with an embodiment of the present invention, medium

- preparation is carried out using the following protocol:

Use medium within 10 days from its preparation date. Medium should be

serum-free or contain 1-20% autologous serum and/or 1-20% conditioned medium.

Medium can contain one or more additives, such as LIF, EPO, IGF, b-FGF,

20 M-CSF, GM-CSF, TGF alpha, TGF beta, VEGF, BHA, BDNF, B27, F12, NGF, S-
100, GDNF, CNTF, EGF, NT3, NT4/5, NGF3, CFN, ADMIF, estrogen, prolactin, an
adrenocorticoid, glutamate, serotonin, acetylcholine, NO, retinoic acid (RA),
Heparin, insulin, forskolin and/or cortisone, and/or a derivative of any of these, in
various concentrations, typically ranging from about 100 pg/ml to about 100 pg/ml

25  (or molar equivalents) and in various volume ratios of about 1:1 to about 1:25 or

about 1:25 to about 1:500 of the total medium volume.
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Exanple 1. CGeneration of a human CCP from PBMCs usi ng
a Percoll gradient Prepare gradient by mxing a ratio

wo@b00s/06604,ercol | (1.13 g/m): 3.6 ddH2O 1 PBIXETAL26@v001348

every 50 ml tube of Percoll: mx 20 m of Percoll
stock, 13 m of ddH2O0 and 3.6 m of PBSx 10. M X

vi gorously, by vortexing, for at least 1 mn. Load 34
M m x i MxempladhMeBium fot eHhancefmemtof iCOPgRrivedEBCPI N a
fixed angle rotor, for 30 mn at 17,000 g, 2 10C, with
no br 8kmm-fPtamedidbQe. g1 Khiiani5(TAO0 mllion PBMCs in 3.0
mM medium CGently layer 3.0 ml of cell suspension on
top ofl0%hetofgads @nim Prepare a second tube with
density marker beads: gently layer 3.0 m of nedium on
top ofiohpmigFadi ent. Gently | oad density marker beads -
10 M from each bead type. Centrifuge tubes, in a

swi ngisogg/miisdGrt rotor, for 30 min at 1260 g at 13C,
with no brake. Gently collect all bands |ocated above
t he resinfeagpNrCentrifuge cells for 15 min at 580 g at
2 10C. Discard supernatant and re-suspend pellet in
medi um Count cells in Trypan blue. Centrifuge cells

for 10 mp_at 10C. Discar uper n and
re- sus pg]rFTéa”ﬁ%[F ﬁgﬁeﬁgﬂmﬁgﬁ“ﬁ?ﬂce‘ﬁ%@f g@é"%@?"f@f@é FACS
stainigng. I n.accordance with an enbodi nent of the
pr eseh’iegfiirﬁ\’}}eeﬂluimo?‘?,d%f%%e%ﬁla'{’ﬁaﬂjﬁ[éolf a tissue culture
cont ai ' ied out. usj t he fol] ow ng protocol:
Cul t ufxg‘?g%(m%%guﬂ?ge{ﬂéilaﬁh}e‘ﬁ%ﬂff‘-ogtﬁmgor coated with
one or a conbination of materials such as coll agen,
fi bronectin, autol ogous plasna, CD34, BDNF, b-FGF or
NG-. Exabpdnepld 3. Meditm gy cilifcéhas ko CGPdari P Nyl
fibronectin and 5 ng/m BDNF

Medium for days 1-5:

Serum-free medium (e.g., X-vivo 15 (TM))

10% autologous serum

5 IU/ml Heparin

10 ng/ml bFGF

50 ng/ml NGF

25 ng/ml BDNF

Defined medium for days 5-30:

Serum-free medium / (e.g., X-vivo 15 (TM)

5 IU/m] Heparin

33.3% F12

2% B27

20 ng/ml bFGF

20 ng/ml EGF
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Prepare 50 mMl of 25 ng/m fibronectin solution in PBS.
Fill every flask with 2-5 m fibronectin 25 ng/ni.

wo pimabetset at 37C for at | east 30 mn. Coll ect PCT/IL2005/001348

fibronectin solution. Wash flask twice in 10 m PBS.
Prepare 50 mMl of 5 ng/m BDNF solution in PBS. Fill
every flask wwth 2-5 m BDNF 10 ng/m . Incubate at 37C
for 1 hour. Collect the solution. V&gh flask tW| ce in

10 m PB&E’*E%H‘ﬁﬁ} Mediumdgnenhagpemysy of Cspderined NP
aut ol ogo asma F|II every flask W|th25n1
aut ol -5l ncubate at 370C for at |east 30

m n. Col I ect the unbound plasnma. Wash flask twice in
10 m Seeg-freemedival@ande iV 1T enbodi nent of the
present invention, serumpreparation is carried out
usi ng 10keaufolgoaseRd™ pr ot ocol © Serum can be obt ai ned
directly or prepared from plasma. Exanple 1.
Pr epafdVimHeppriger um f rom human pl asma: Take 100 m
plasma Add 0.5 - 1.0 m 0.8M Cad 2-2H2 q for every 50
m pl sheed mediubderadayot-39. 5 - 3 hours at 370C. Spin
coagul ated plasma 5 mn at 2500 Col | ect the serum
in a ﬁewrtﬁltfeme(hmol/éhmgxﬂh\@tlﬁl(iﬁb{g I n accordance with
an enbodi nent of the present invention, nedium
prepaBaBidnl2i s carried out using the follow ng
protocol : Use nediumw thin 10 days fromits
prepaf@Bdn date. Medi um shoul d be serumfree or
contain 1-20% aut ol ogous serum and/ or 1-20%
condi 29 oged bhEHi um Medi um can contain one or nore
addi tives, such as LIF, EPO |G- b-FG,

20 ng/ml] EGF

In accordance with an embodiment of the present invention, culturing of a

CCP to produce a NPCP is carried out using the following protocol:

Example 1. Culturing of CCP cell suspension in T75 Flasks.
Spin suspension for 15 minutes at 450 g, 21°C.
Discard the supernatant.
Re-suspend pellet to 1-2.5 million CCP cells / ml.
Seed cells in T75 flasks

Incubate T75 flasks, plates and slides at 37°C, 5% CO2.

Example 2. Reseeding of adherent and/or detached and/or floating cells

For some applications, increased expansion and differentiation of the
~ CCP may be achieved by re-seeding collected cells on new pre-coated dishes

in culture medium.
Collect all cultured CCP.
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M CSF, GMt CSF, TGF al pha, TGF beta, VEGF, BHA, BDNF,
B27, F12, NGF, S- 100, GDNF, CNTF, EGF, NT3, NT4/5,

WONeH68/06436N, ADM F, estrogen, prolactin, an PCT/IL2005/001348
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adrenocorticoid, glutamate, serotonin, acetylcholine,

NO, retinoic acid (RA), Heparin, insulin, forskolin

and/ or cortisone, and/or a derivative of any of these,

in various concentrations, typically ranging from

about $po tyhgs fdr 10 nissenat 4300 2d8Z.mM  (or nol ar

equi val ents) and in various volune ratios of about 1:1

t 0 aboftscard2® syperaffenit 1: 25 to about 1:500 of the

total nedi um vol une. Exanpl e 1. Medi um for enhancenent

of CCPRéewnspemticeNP@RuBareumdfuneandrreet nmngw. pye-¢oaredvi A dladls.

(TM 10% aut ol ogous serum 1O ng/mM bFGF 50 ng/ M NGF

25 ng/ GbntBDNEuEXaEphe cdls, Matiperforioall ethbrantieiiene.@f medium
- i yed NPCP Pr.epar di um as described. in .

ety s iRl Y e RS aeeraili g desgrbed

chéreinr i ng Exanpl e 3. Medi um for enhancenent of

CCP-derived NPCP Medium for days 1-5: Serumfree

medi unTiie pgocedute \chy ®e Porforiddll) wcRBd @ungl g eulturs ?El%ﬂ énd/or

| U ri 0 ng/M bFG- 50 ng/ M. NGF 25 ng/nl BDNF
Dé”f“ﬂ?eg?ﬁgd’ir 8#‘?‘5? fery derminggjon @ég%iﬁlweee medi um /
(e.g., X-vivo 15 (TM 51U mM Heparin 33.3% Fl 2 2%
B27

In accordance with an embodiment of the present invention, refreshing of the

media in ongoing growing CCP cultures is carried out using the following protocol:

Refreshing of the media in ongoing growing flasks should occur every 3-4

days.

Example 1. Refreshing of medium in T-75 Flasks.
Collect non-adherent cells in 50 ml tubes.

Fill every flask with 10 ml fresh culture medium enriched with conditioned

medium.
Spin tubes for 10 minutes at 450 g, RT; discard the supernatant.

Gently mix cell pellet, re-suspend in 10 ml/flask fresh culture medium and

return to the flasks.

In accordance with an embodiment of the present invention, harvesting of

resulted NPCP is carried out using the following protocol:

Example 1. Collection of enriched NPCP cultures.
Collect non-adherent cells in 50 ml tubes.
Wash flask surface by pipetting with cold PBS.

Add 5 ml of cold PBS.
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20 ng/mM DbFGF 20 ng/ Ml EGFExanple 4. Medium for
enhancenent of CCP-derived NPCP Medium for days 1-5:

weetoansfsoee nmedi um (e.g., X-vivo 15 (TM) 10% PCT/IL2005/001348

aut ol ogous serum5 U m Heparin Defined nmedium for
days 5-30: Serumfree nedium/ (e.g., X-vivo 15 (TM
33.3% F12 4% B27 20 ng/m bFG- 20 ng/m EGF In
accordance with an_enbodi nent of the present

i nvenPr@ph repgiming adhgrerffeels wop a ssrapprond danegdedptml ERTA.
carried out using the follow ng Pr ot ocol : Exanple 1.
Cul t uEPHRgt e detarhied gflis agd agrbthemdp theube75 Fl asks. Spin
suspension for 15 mnutes at 450 g, 2 10C. Discard the
super PRI &be fordemin, aifSA @, 19eM temperyfuE- 2. 5 ni | | i on CCP
cells / m. Seed cells in T75 flasks Incubate T75

f | askBe-syspendathe pellet 112-Hed PBE. 370C, 5% CO2. Exanpl e 2.
Reseedi ng of adherent and/or detached and/or floating
cel | sCrant thewals. appl i cations, increased expansi on and
differentiation of the CCP may be achi eved by
re-seeding collected cells on new pre-coated dishes in
cul t Unea BREideBwiEUnl @fodldnt 614hb PFeBcht GRnsi, Belfulh? $Poduct
for 10 m nutes at 450 g, 210C. Discard the

PIEpET 3R ANGarTiqieous usiRtethel fdlomwing pretoeqd] t ur e medi um and
seed in a new pre-coated T75 flasks. Continue .
cul t ur¢liwdprimeduse cars be dspt mepresarvatiah Imesticher fraean ini freeamg

b8t untilRE ifd‘f'q}ansplantation into a patient.

Example 1. Cryopreservation of NPCP

Prepare freezing buffer containing 90% human autologous serum and 10%
DMSO.

Example 2. Short-period preservation of NPCP

Prepare preservation medium including growth medium containing 1-20%

autologous serum with few or no other additives.
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refreshnent, visual inspection, and/or flow
cytonetry), as appropriate, as described herein. This
w@emeoctsne can be performed weekly during the pal/inees/ 001348
period and/or within 24, 48, or 72 hours before
term nation of the culture. In accordance wth an
enbodi nent of the present invention, refreshing of the
media i n ongoing growing CCP cultures is carried out
using the follow ng protocol: Refreshing of the nedia
i n ongoi I f : A : -
R e
Getried ottt ysong-thalfolpwimg peadbdos in 50 M tubes. Fill every
flask with 10 ml fresh culture nediumenriched with
condi tioned nedium Spin rubes for 10 m nutes at 450

g, RT, discard the superpatamp; Cently mx cell
pellet, re-suspend in 10 ?ﬁ?ﬁask fresh cul ture medi um

; . : dance with an
g%o%gnlgﬁgp%?o C%Eg)r E%@gﬁ?e#ﬂl\%gﬁ?@gn, harvesti ng of
resulted NPCP is carried out using the foll ow ng
rotocgl: Exanple 1 Collection of enriched NPCP
;\ghteuresstmg}gg lect) gapmadherent cells in 50 m tufes.

% f1|ask surfac by pi pet tiingmw&hnigp! d PBS. Add 5
No.of  gqb gePBS. Det patdepr emai nijng adherent cells uging a
i ded 5 n FEDTA Collect the detlached

gnd add themto the tuben. QRldcdakthle for 5 mn,

l's
A50lg— room-t Re-suspend the pelletf in

5m %ﬁs_Fﬁwnt the cells. ISH: Regordance M/irtg]ndan
en I urar prd

N)r-l-um

of—the present i m I-on, ce duct

nt
T

VaD4eREI S clarri ed out ysémpgnsahen stighdsowi ng
o—-—CeH-ular—product—can—bekept—i-n—preseryati on
q

DimIEGIFZEN i|n freezing |Isotype control

5. mlgGl Anti mouse-PE Isotype control

Neu-N-
Alexad88

7. Nestin Anti mouse-PE

8. B-Tubulin Anti mouse-PE

9. 04 Anti mouse-PE

10. GFAP Anti mouse-PE
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buffer until use for transplantation into a patient.
Exanple 1. Cryopreservation of NPCP Prepare freezing

whafobes4seont ai ni ng 90% human aut ol ogous ser um BECTILROGH001348

DMSO. Exanpl e 2. Short-period preservation of NPCP
Prepare preservation nmedi umincludi ng growth nedi um
contai ni ng 1-20% aut ol ogous serumw th few or no other
additives.ln accordance with an enbodi ment of the
presegt JR¥QAMONwitFAGR ERlJAIMG: | DfCahd | §ebs@t HSdnfibn,
the follow ng protocol: Exanple 1. FACS staining
proursdlubrefespt tyiniag isgarivd a1 ysingde PV L PROtedEor dance
with an enbodi ment of the present invention,
i mmunof | uor escent st ai ni ngExampdat.ri ed out using the
followi ng protocol: Exanple 1. Cellular staining of
slide fixed NPCP Staining protocol In vitro testing of
NPCP physi ol ogi cal response to neurotransmtters
Exanplalular s@ming afslidgpiied NPAFsay Ca2+ i nfl ux through
vol t age-gated cal ci um channel s in response to
neurotransmtter stinmulation with 100 mM gl utamat e and
100 mM GABA (Sigma- Aldrich), was perforned as
desadng rewcdler ei n Harvested cells were cul tured
e-Right—oR—33F-g-ass—st-des—ecoatet—wth—
palay - L-deyisihgne. Cslalnmgwer e i ncybated for 30 mi phutes
W th 5 mM Fura-2 acetoxynet hyl| sastoéstaifiddt TEF} Lab) in
oNeL o BSAsiem NaC 2Rsteger ' s sol Ution. After dye | oading,
re—eetts—were—yasted— nﬁllg =s—sotutT OIT, o 1d t he
cover |slides wer &eutbdtek&@8i n g letnverbarrok hat al | owed
he—superfusiontof——cetts—Furg=2 was excited—at 340 nm
ohd 380mighland i migfdcdFIWCt h a §10-nm | ongpass filter.
e Tmagrng-systenrconst sted gf anm At overt 1po
hver t|edledl cr os¢copemp®EeiPEs) | Rdbapmheawrel | |
nochromator (Tt Photoni c3S), and a Sensi Cajn cool ed

Char gg-Nesiiipl ed ¢1épi BieuseHELS)

5. -Tubulin Anti mouse-FITC
6. GFAP Anti mouse-PE
7. 04 Anti mouse-cy3

In vitro testing of NPCP physiological response to neurotransmitters

Example 1. Calcium Uptake Assay

Ca2+ influx through voltage-gated calcium channels in response to
neurotransmitter stimulation with 100 uM glutamate and 100 pM GABA (Sigma-

Aldrich), was performed as described herein

Harvested cells were cultured overnight on 33 mm glass slides coated with

poly-L-lysine.

Cells were incubated for 30 minutes with S mM Fura-2 acetoxymethyl ester

(AM; TEF-Lab) in 0.1% BSA 1n NaCl Ringer’s solution.
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Fl uorescent i nmagi ng neasurenents were acquired wth
| magi ng Wr kbench 2 (Axon Instrunents). (See

woleooshédisnkel M Mdiran A, Gossnan N et al. A PCT/IL2005/001348

zincsensing receptor triggers the rel ease of

intracel lular Ca2+ and regul ates ion transport. Proc
Nat| Acad Sci USA 200 1;98: 11749- 11754, which is

i ncorporated herein by reference.) For sone

appl i Gati @%ﬁoa&%m@ QHE e REFLRPRRIASS ]1sBILAEE ang th cover

practiced in ination with techniques descri

Olikes Werd Mot in aRBarfiRh eHabil0&d Sets@perfudioh REcdisesent

pat ent application. Al references cited herein,
including patents, patent applications, and articles,
ar e i Rwer2pvasatxeitedat 3¢9 mmpapdrigp anepskimaped with 8 16em long-
appreciated that by way of illustration and not

PRSYi flt i O, mxaé@ﬁ erﬂ%§°‘é5r‘5éedd%%%nr ABRYeThEPE yerfsd wwroscope

S der ved fr ap,
&%%%Z%%yc?lw o R oeht P Pt Gl e at R nemt ftsd
LR QYRS 4 pc?gd hereln using a CCP derived from
nonggﬁﬂﬁa? ceﬁfg .g., plant cells), mutatis
mutandis. It will be appreciated by persons skilled in
t he aFlofekheht inla@ing IRt memy @8iel avquitedl Wit Irhdgifgt Wdrkbench
what has been particularly shown and descri bed

RdAapmatsovmentRat (See HetShénlgd:@)’bé\’IoﬁantAleGrpﬁS@QErN et al. A zinc-

i nvention includes both conbi nati gns an
STBRS AISFHAL TGRS S relfrse phtfatra g &4 @9 ra%%aé?% i ffansport.

F Q?R[% & §c1afj§}§'e %401 @g 1:{2{39' lgltr7i5 o W]élrc is bné)?g%nﬁ}a?e%t }ilerem by

Rﬁ%&keﬁo persons skilled in the art upon reading the
foregO|ng description. CLAIM5S 1. A nethod conprising in

Vi tr Opg3t E(SH‘IQ aldp Hgat@nscofe@hrﬁﬁjeg BRRHbAL IheRid QQD)pchftlc@J in
least 5 mllion cells that have a density of l'ess than

GOraABstigh nih tteicues (ehed in 9% of ol befsrences cied n e

%?e%t at%;prgfl gétf&] t1‘5{11 dr'e fe%Ee%n& ﬁt ﬁ%rélﬂ]t %B@ﬁ;]g lﬂ’ﬁ%lﬁtfh 8atent

rogeni t or/°‘precursor ce popu ation (
aplibachng @od ardicleg, atcoincdrporated heradndiy eefarehdre CCP i ncl udes
at least 5 mllion cells that have a density of |ess
t han 11.i062 o mpprecbted abast by? %ayf ofvhiihhratéme and not limitation,

4+CD45- { di d. wher timl at CCP
o o83 detirift PR eeeR R SED PR oy me puse
mi/ldmlsdopa of &hd §re§é‘h@tm\1%ﬂ&’@1 tcRiaes pérfor@ingl B8 Sechhigteslddsbrbed

lgerein'using a CCP derived from non-animal cells (e.g., plant cells), mutatis

mutandis.

It will be appreciated by persons skilled in the art that the present invention is
not limited to what has been particularly shown and described hereinabove. Rather,
the scope of the present invention includes both combinations and subcombinations
of the various features described hereinabove, as well as variations and modifications
thereof that are not in the prior art, which would occur to persons skilled in the art

upon reading the foregoing description.
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w@boobhetseel s in the NPCP conprise at

3. The nethod according to claim 1, wherein at | east
1.5 mllion of the cells in the NPCP and at |east 1.5%

nmol ecul e or nolecular structure selected fromthe |ist
consi sting of: CD34, CD 17, CD44, Neu-N, nestin,
m crot ubul e associ ated protein- 1 (MAP-1), MAP Tau,

m crot ubul e associ ated proigus 2 ( MAP-2),
t NF200, neuron-specific enol as

fil
ﬁg{ ?éénggg{]m%wgﬂ% Ve tipiptey aﬁé{ﬁ‘&Haop@P%@s(QdPD of at

eadiudmiliioh cdllls WA he aaa‘an@t @srs tapaﬁyll @@e%/ﬁ]%@ at Iea d;l@@% of
GDNF, CNTF, BDNF, NG, am c acl

Jhishera DR BHODST- dmatei dﬂffqrcmam) mt<>oa n@@d mmeowtpeecmpkeqﬂ

basi c protein (MBP), gal actocerebroside
?%)latom(ﬁrtﬁ fibrillary acidic protein (GFAP), CD21

%b dmtﬂgd a{&g{g‘iﬁ% 0 ‘?:BTH& h ”& er&R klﬁ% lnrc]l% esgal E asqrgarﬂﬁl’ion

gl yci ne, acet sero onr n, and g
Tt thet hact acdﬂnsw g ltss thhmi 10062, gladmar |1esismg%prpr&ﬁ¢mgre

a research.t . e nethod. accord
EDB e EDT ima RS il B CE R GoRBIR SHiBH P GRestnb T
ghiat nasltied 4t Mgstt gl KSaRelld thbtRvELRedshy OEleésesh 06218/l
manmal i an donor. 6. The method according to claim1,

gonprTis mghap@dcwm ©eeldif 1exhERE! £ feabt psrhmhaﬁmelcams in
gradi ents suitable for selecting

BN H g st 1S £ o Lsie ThoCR comprig/avieasigna molectl

gefolecigr StARnECEeIERSPRHR HE 1iLCcARRING 58 dﬂ‘ﬁ %@115 EB4a,

the gradient. 7. The nmethod according to claim
MeeNeinpsting miqombyle asteaietd treeteindd (MY PHD, Mésé’s"fauz%mbmbhle

Sibel oSS MEPA. AR RN Lo Lt A A8,

rises stimdlatin
ﬂﬂzﬂmé dchglt@afettat( CRATE) G%éﬂﬂDélE)ss/ (IiI!ImBﬂ‘ubﬁﬂ'm? gT&bﬂﬁQ;d acid

Sedoniag b o, G REF CER The BRETCHIH &ts Nd menigrae
AVRE IoBiinfha SkdikBbLAC B6id t(@ﬁB@%h‘g‘QJ@ﬁHio%ﬁ% nﬁh\em—d)@t ﬂn?&mtﬂggc

CCP_havi ng the at |east 2.
I@B@m@éﬁgl /&@lagtocgebryyide ﬁ%%lﬁbogl’ébélbﬂﬂ$rﬁgﬁctd@ ptoaqlmn(@FAP)

@b?fl%' @oﬁa?rﬁnecggre?ﬁe angéb V\ﬁegr e 2 man?att ?ct%g’lc%gbn

st mul’
&@mmn sed endomhm

4. The method according to claim 1, comprising preparing the NPCP as a

research tool.

5. The method according to claim 1, wherein stimulating the CCP comprises

only stimulating the CCP if the CCP is derived from a mammalian donor.

6. The method according to claim 1, comprising applying cells extracted from a
mammalian donor to one or more gradients suitable for selecting cells having a
density less than 1.072 g/ml, and deriving the CCP responsive to applying the cells to
the gradient.

7. The method according to claim 1, wherein the CCP is characterized by at
least 2% of the CCP being CD34+CD45-/dim, and wherein stimulating the CCP
comprises stimulating the CCP having the at least 2% of the CCP that are
CD34+CD45-/dim.
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stinmulating the CCP having the at |east 50% of the CCP
that are CDI4+. 10. The nethod according to claiml,

wowmesre64304 he CCP is characterized by at | east BOMIH05/001348

the CCP being CD14+, and wherein stinulating the CCP
conprises stimulating the CCP having the at |east 30%
of the CCP that are CD14+. 11. The nethod according to

gl ai Mol nbhiSck ralng b, Sherackedaed &%re@knke%aﬁ% at

O@bof the CCP bein 1+, d wherein sti
{dast o of dhpFCRersingt ¢WﬁDﬁng@nMem prgulating tat CCP

g(ixﬁ%xﬁsglz %g atlgg%e‘cﬁifl Wﬁ\;m rt}?e %‘Eﬁe%g&%% op— hhee h%at are

s e ik actefrzé
EP3a+Chéssatim40% of the CCP belng CD31+, and wherein
stimulating the CCP conprises stinmulating the CCP
Bavi nfhe methatl abeadihg 40Uaoh 1 hber€liPht [GOP &r ¢hafdo@ridet. by at

3. Jh th ccor to c aiml, erejn .
B 006 of Tis "Cfie 2668 P, hRe ShEE dimaletig Th cCBsmpgises
stirhi1girRthd @CP hbVih@thR aPlest 36%iof BRETH thak@sd CPY4€! ass of
neural progenitor cells. 14. The net hod accordlng to

¢h.al NTHe médned %bcﬂ)réﬂ] ol bRtk ﬂgwhH@mQ@E CRQRI dh3RSterized by at
eriod of between 3 and 60

culturing the uring
trag0n ngbter%cp psing ﬁi%l%@nrgwh@ré@oﬁm%mgdh@: C&Prgomprises
aﬂﬁmgt;ng JHQC@P 'hh%lhé]ﬁletahl%as%b of NP t'h@taa?%CPﬁ‘& sour ce

sel ect fromt st consisting ical cord

pﬂ.OOdTheUIP‘pt%le %@Jor(ﬁﬁ’é ¢ Elaﬁr?‘li'ewhé}giﬂntﬁ& e s Sc%?.'x?gt\?vﬁ%dl t;y at

tissue, ti ssue,” nervous’ tissue, bone
Miﬂo%z elthb| GoR| belpg IGpHer aid whoeid, stlpreulatlpg ehaCCBl cworgprises

| | | t hod
accor g’% a‘?%}g S iaplg%ﬂ 17&/" ﬁi’s ltgzgr R &?% CC(F)> from
B FiRaRePRy 3%3* RPESLY fl%%la P R R g
lam @t ofthe CCR Bting I:DBGEB]’TMd ﬁhﬁﬁnlsﬁﬁf\llaltlflgltl&gcaﬂ comprises

'?%Edlr Sk Bese et ewt Bf el deraORist .

conS| tlssue autologous to tissue of t e
Mhte 91%{ picariing 1o daime &y ibariRisEmplstipg dhe GCRcompases

dtithuPaid Ghd @@Ppaoealrferehﬂms@ o @l freaeNBlafed! Qestrb S Sl 6f néu?ﬁ
i ntended reC|p|ent and tissue xenogenelc to tissue of

rrpgenjter 8Heled reci pi ent. 18. The net hod according to
claim1, wherein stinmulating the CCP conprises
h%cuﬁé@um@hqdﬂ@ccg@mg 19 daigoht whenein shavlatipg thesGEP aemprises

c%%%é ik ﬁﬁP%tunhg Qﬁgno%rb? bOfweeds) and 60 days in vitro.

15.  The method according to claim 1, comprising deriving the CCP from at Jeast
one source selected from the list consisting of: umbilical cord blood, umbilical cord
tissue, neonatal tissue, adult tissue, fat tissue, nervous tissue, bone marrow,
mobilized blood, peripheral blood, peripheral blood mononuclear cells, and skin

tissue.

16.  The method according to claim 1, comprising deriving the CCP from at least

one source selected from the list consisting of: fresh tissue and frozen tissue.

- 17. . The method according to claim 1, comprising identifying an intended
recipient of the NPCP, and deriving the CCP from at least one source selected from

the list consisting of: tissue autologous to tissue of the intended recipient, tissue
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anti body and autol ogous plasma. 19. The net hod
according to claiml1l, wherein stinmulating the CCP

w@ooenssses cul turing the CCP for a period | ast PEDIL2005/001348

between 1 and 5 days in a culture nmedi um conpri sing

| ess than 0.01% serum 20. The nethod according to
claim1l, wherein stinmulating the CCP conprises
culturing the CCP for a period lasting between 1 and 5
d@galelcntoanssub tafr the ripeldgrh ncomgntl, gissig dllpgeneidamn tissee of the

t hod tq cl
& rgflpwat %tﬁew%e%?r%??ioe%s@%u Tef BTt for

erl ween day .
i uthecBrbed SreRgink @ wiut D yRr OB HmblhyBe Uk Somprises
ﬁ@ﬁﬁﬁﬂg e COP & aicBhtdineMheiRi Ns\afacerobmprishey 4tHeasCaR of: an
conpri ses culturlng the CCP in the presence of at

1iReYy BHAUBIOEOREPIFHIA owi ng:  B27, F12, a
B b e ot S PhE o U ap comprises

ﬁ@: the |&EP %rp%oﬁ%stﬂgtb%wm an@DNEays Ma: culilB, medium
NT4/ 5, S- 100 EGF, NG-3, N, ADMIF,

@mnpfrb@grhe,sspiraopé)d% sgrunan adr enocorticoid, gl ut amat e,
serotonin, acetylcholine, retinoic acid (RA), heparin,
2(sul The, métbed R@IO'rdmg orlatins bn‘éherandtlmu&éﬁg\?@t¢98 cempafr?y

Cow%%e S ng’ fo e”n%t 1?7%%‘3%%%59 nggt 9 df}{saﬂl M diture medium

ng prepa and acilitating a
@bnqgmmgllasstkaﬁp%@nme to a characteristic of the
preparation of the CCP. 24. The nethod according to
zl.ai Mmhk, meto aécotdingy for daimi h,gwhérein@ﬁﬁﬁumtibg)rthet GCP comprises

LS e, G, 23 TR Sicelle flala

sRignelchd 104:akMnl, conprising transporti ng the CcCP
to a site at least 10 kmfroma site where the CCP is

3.1 StTHer Bath&H acBREnS T dkikAl | WHertibatioRtia thch€CP eompsises
site. 27. The nethod accor di ng toclaiml, co ng_lr#
a?

eulrisp dhe CRY inrbe Rpemce of At dsapeons of Bgdfellgpng

bofifera gxﬁﬁﬁﬁf&&%ﬁ@mh&cﬁg Sstht, Gherisd, 3&1 Chhe7, nEFhisk, b-
ccor ng toclaiml , rising trans ecti nﬁ@%&%gne

F@F,OMtCRF, mG@SFaﬁGFamhs,el?@%hm VB4 SBRNF YGH, 3 S-
F@b[,) r %fﬁ\h:?n RJtFFE thg,er}@GB, CFN, ADMIF, estrogen, prolactin, an

adrenocorticoid, glutamate, serotonin, acetylcholine, retinoic acid (RA), heparin,

insulin, forskolin, cortisone, and a derivative of any of these.

23.  The method according to claim 1, comprising preparing the CCP, and

facilitating a diagnosis responsive to a characteristic of the preparation of the CCP.

24.  The method according to claim 1, comprising freezing the CCP prior to

stimulating the CCP.
25.  The method according to claim 1, comprising freezing the NPCP.

26.  The method according to claim 1, comprising transporting the CCP to a site
at least 10 km from a site where the CCP is first created, and stimulating the CCP at
the remote site.

27.  The method according to claim 1, comprising transporting the NPCP to a site

at least 10 km from a site wicre the NPCP is first created.
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w@as®ensisng a | evel

29. The nmethod according to claim11, conprising
transfecting a gene into the CCP, and subsequently

met hod according to claim1, conprising transfecting
into the NPCP a gene identified as suitable for gene
therapy. 31. The nethod according to claim1,

CZBYPI i THeNfethdd@ A Rlitd R0cl@nd eN@mpMsRg tthasfE&RoPs F&fe ) the

stinulating the CCP. 32. The method according to claim

IPChysad sitiequenthsisesting g lovpleof GanTesson pp thie gare.

transfecting into the CCP a gene jdentified as

sti t adihe mghodyassardingetoafiyim bacomprisingerapgfectme coeahicrigtot e

ch@ag | S rd , t for

g g o R SV A0nEE RS SR el by
jof T erepth At |40, - CP i al C . ge

e (e g iy 16 ¢ 1, Pt ek 16 ERR B3 o

csapidentifieg 2p swpdleiforgentithedPCP as a product for

adm nistration to a patient. 35. The nethod accordi ng

t3d. cl dhennBahodwireprding to hdaipal,i cempribiag tandemidp tai game into the

. romthe | consi sting of: a neura
3%??@3%2%%5m6?“§§¥%§ gient ischem c attack (TIA), a
sural, conseguence of ischem ¢ stroke, a circulatory.
d2seadt® TRIBTARRRERS o HERT Shatinys Tembisind Hedrbh crarrie
crnsbitiny as6 tHeadl CRl gae dddhtified RetedOvagad ifapdl Sor der
caused by bl eeding, a neural consequence of

381 r aTh¢ elerhald deroip KAGRIm & | NedHiEHsingQREREHENEEa Bloduct for
subdur al. henorr ha a_neur al conseq uence of epidural
1

ARISTREGLT % Paeah dbe NBHE @gorswed bb i tkumahoiohe CCP into

RAMEAtENBEE haPbelf HhRdfeci@nsequence of an arteriovenous
mal f ormati on, Al zheiner's-rel ated denmentia, non-

Ahzhergem e od 1 q, @@&H—- Ny
denent | a, eﬁ??e%c?%lgg]ﬁ g}gggl%ﬂe?htc?lo , ég{)rteg%ﬂ% %ﬁ%ﬁ@n@?a
produeider admiNstration ta patigntheur al  consequence of a CNS
neopl asm a neural consequence of peripheral nervous
3¥st ehes Method yaccerdimguioatlaion A4 .eybenioethofpatiemtiraal a condition

gery.. a radihation inju to .t he
SR IEL B SUEABGY % AT BL AT L B
ditack ad@A), aa afeorab cahdeqtanicd ofyneheani® strokepr0giragsbme disease,

RERRE' SEhababy <SR I5HAREL | B cARaSIELaL S
chirssenbduddr alisobdee @pitad 8b&eling Sa neural consequence of intracerebral
hemorrhage, a neural consequence of subdural hemorrhage, a neural consequence of
epidural hemorrhage, a neural consequence of subarachnoid hemorrhage, a neural
consequence of an arteriovenous malformation, Alzheimer's-related dementia, non-
Alzheimer's-related dementia, vascular dementia, AIDS dementia, hereditary
degeneration, Batten's syndrome, traumatic CNS injury, a neural consequence of a
CNS neoplasm, a neural consequence of peripheral nervous system surgery, a neural
consequence of central nervous system surgery, a radiation injury to the CNS, a
neural consequence of a CNS infection, Parkinson’s disease, a choreoathetoid
syndrome, a progressive supranuclear palsy, spinocerebellar degeneration, multiple
sclerosis, a demyelinating diseases, acute disseminated encephalomyelitis,
adrenoleukodystrophy, neuromyzlitis optica, a neural deficit due (o cerebral palsy, a

neurological consequence of hydrocephalus, Leber's optic atrophy, a mitochondrial
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waonseeuience of hydrocephal us,

adr enol eukodystrophy, neuronyelitis optica, a neura
deficit due to cerebral palsy, a neurologica

m t ochondri al di sease, nyocl onus epil epsy associ at ed
wi th ragged-end fiber disease (MERRF), mtochondria
encephal onyopat hy, a notor neuron di sease, progressive

niiss ase) myoabm p&pﬂsp@%é@écmw] wéth | rag 28 ahd STHe£ dRE4sS ,(MERRF),
cran# erve S|on Honer' s syndrone, internuclear

p?‘l&ﬁ?hé‘ Omy.OPRtRY n?toquf&f%n@seaae JAOEECSSIE gyuscylar

@ﬁU}Sb’!}r' ax‘fa?@S‘tﬁf‘b‘chl'él@é?alosfcle:l‘crﬂso)é'c‘f'eﬁltlzllQi'(l,rvea]eﬂgﬁJ r}"I’Amers syndrome,
consequence por soni ng, ach“ red retinal

dgfavdeaat p@hﬁhalagelegle,l daggaudis c synronde gen@azat ipalay,( AVDpyral
W&Qc‘gfég&e&f &Mﬁh §en°ét1ra§ 6’1‘}55@5& OfC cﬂgonf]}gg §%ﬂuu’%§ {etmal

chor oretlnopat a vascu r et I nopat
degenerapert lgs rdh@;giem’aenaﬂ degenestion ()zphdﬂ])ymyqilatmmnpa,thy, Best’s

r [ gnent o .a hereditary retlno a . . .

OERSEL ok SRR BBl nE Yy e SRR PRy,  diabetic

aétmemhynguyﬁmeemmetmapm@d|gmub@ﬁa IrBt_IerﬁQ/pl%fnfe@t@E,d RGhekdttary
a ret|qal vascul ar occlusion, a retina

ES‘PPF& Y> @asana] e, ranr onhifialroje ragchpnical injyry affkeape @getina, a

edsBas njuRCiffRABE Fe RBRY Od»'ifetlﬁé’ls\tfﬁmlge&%ﬂl@]%ﬁ‘t 4 P&inal deficit
perl heral nervous systen1|njur and a per’i phera

by 1eyaal cdptachment 4p inaeresn digase, Pasphes hesavous system
@é:g‘éﬁ’érﬁjtidﬂg pE@piekAd flvbus GPAME r‘f‘lﬁl'“gf Iag(?%' ]kéﬂ&)%n?er{%us system

ditagnosi s responsive to sti
wistilenlesen. ate i nto the NPCP. 37. The nmet hod accordi ng
to claim 36, wherein facilitating the diagnosis
nprTlgegles\@Qes@mdgngam ektimnt, tompisingh fadilatsty mutiagnoais

S G R latogﬁ%ﬁ% ! herh
Eh oo PR s BTREAR 5| DRRRELERGMNE. Goner

comipeises| &s@s&iﬁg rant BaentCol WG theOktithhi Bl AN BL tHeNCCBDrodddss a
nethgg according to_claim38, wherein incubating the
¥§§§“?H@@65?pﬁg the CCP in a contai ner having

ace that conprises, in addition to the
%‘r 1&1 ¢ dPHBATCRGSGramRE el Lavherein Stimyleting the GEP (cagarises

ﬁé&ﬁfﬁ%eﬁxg(‘fCP ad RHfaRlePIPHS: alrﬁééT@om in T&‘%mﬁ RPncing

according to claim39, conprising m
yplecl netberibanciotagemsr Ebionectini t h t he at Ieast one of :

col | agen, fibronectin, and autol ogous pl asna.
3 e method according to 'claim 38, wherein incubating the CCP comprises

incubating the CCP in a container having a surface that comprises, in addition to the
growth-enhancing molecule, at least one of: collagen, fibronectin, and autologous

plasma.

40.  The method according to claim 39, comprising mixing the growth-enhancing

molecule with the at least one of: collagen, fibronectin, and autologous plasma.

41.  The method according to claim 39, comprising applying to the surface a layer
that includes the growth-enhancing molecule and a separate layer that includes the at

least one of: collagen, fibronectin, and autologous plasma.

42.  The method according to claim 1, wherein stimulating the CCP comprises:

59

Leber's optic apcoplizgos/mi348



10

15

20

25

30

41. The net hod according to claim39, conprising
applying to the surface a | ayer that includes the

w@e@mabhbisenhanci ng nol ecul e and a separat e | ayepCt/l2005/001348

i ncludes the at |east one of: collagen, fibronectin,
and aut ol ogous plasma. 42. The nethod according to
claiml1, wherein stinulating the CCP conprises: during

a | ow-daeifigim lbiveeerype timedperiod) tulturing th€CBCRA & Rulure medium
culture rlnsdi u @9%' sing |l ess than 10% serum and
dOPPRgng last BAn &P SHRFS MY period, culturing the CCP in
a cul taufigy AEHEHIErGRNRAd Peridl, GHIRRNE the [TTP B a @GMAEL rdium
10% serum 43. The net hod according to claim42,
VIREIPEFIRS Efshietithpmey qaMe todfPoiserufthe cul ture nedi um
conprising |l ess than 10% serum conprises culturing the
A8p i Mha metiod aeeordipgl tuptpian i ribsraimcylagiag theFCRingthesulture
AT SprsHi | e S0 ARSAREL M0, EhEHER fiE p B FbiMhre
trgdeum eompresingdegs thames0 1&tibarumi ng the CCP for a duration
of between 1 and 5 days. 45. The nethod according to
c4ai mTh2 mepthod| amcarid8,to when di ror cldih 43| whereimecuGORhgl the | P

o A YRR AU, 10, S

reetweenl 1 asE Odgisng to claim 42 or claim43, wherein
culturing the CCP during the owserumtinme period is
pSr f omAe ¢hefHold Glkcdring W tlairh B3Q of RRIKER, AHEkRGultieng the CCP
giugh-s}ke%r umtinme period. 47. The nethod accordi n% to
Pentheoligh-senm; e Berogheamarisescenligng Hs ¢HR fercpdwration gt

By kP VaseIayt] Me period is performed follow ng
culturing the CCP during the high-serumtinme period.

48. Thge HRINIAAARERE W Bind 22 Ot Alalth 43, WRGER! dityring the CCP
stimulating the conprises: culturing the CCF ih a
fdprimg the dave-sgrp@rtingpuperning ispetiorned pyor t4 ontuong the TR duringghe

iad- ing at | east sonme cells of the CCP from
{B% S?lgl%nsttr"ﬁc érllriogli ner at the end of the first portion of

gb‘.e. p%é &gthogggco‘f(ﬂllé W ;lzlgxg? 4% 3 Qlaﬁgg,n\ghefrﬁﬂtc%iupnenrg the CCP
uring a second portion of The period, e
during the low-serum time period is performed following culturing the CCP during

the high-serum time period.

48.  The method according to claim 1, wherein stimulating the CCP comprises:

culturing the CCP in a first container during a first portion of a culturing
period; |

remo?ing at least some cells of the CCP from the first container at the end of
the first portion of the period; and

culturing, in a second container during a second portion of the period, the

cells removed from the first container.

49.  The method according to claim 48, wherein removing at least some cells of
the CCP comprises selecting for removal cells that adhere to a surface of the first

container.

50. The method according to claim 48, wherein removing‘at least some cells of
the CCP comprises selecting for removal cells that do not adhere to a surface of the

first container.
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cells removed fromthe first container. 49. The nethod
according to claim48, wherein renoving at | east sone

w@edob®64304 t he CCP conprises sel ecting for renopel/Teeddm1348

that adhere to a surface of the first container. 50.
The nmet hod according to claim48, wherein renoving at
| east sonme cells of the CCP conprises selecting for

rsgmov ghe aRIHo abbtdingd @ Oain 2Rl Medir&Wohamer Rflub&en a
first container.51, The nethod according to claim48,

Rdecsithereae oy wrenbensing Meecyls epd BBereBrruliugng tha CEP in the
Ed?ﬁrc%ﬁgfain@r PWMsBs CARARE ROCEP!iE Y Brst BEHNEGRS! Beludes the

ulturing the CCP In the first container conprises

eudvthrenkpgcingenoBCllei n the first container that includes

t he growt h-enhanci ng nol ecul e. 52. The net hod

aécor Thnmethod ebairdmg & clalre#&iwherdie thgrarew th-eehdramgi mgjecule
cule.is sel.ect fromt i consi st | of :

o ragnEeT LR s ash SopPRRR Mol pigsme. <

feewittb factoarmdd an aatitod adky stéra céll sirface eedptorsur f ace

receptor. 53. The nethod according to clai m 48,

wBer eThe inbos ecording oM Aini8! whereih Ubtesecorl ntitlef BcRides on
t hereof a growt h-enhanci ng nol ecyl e, and wherein .

BPERF gtb?gw? AT ePhrnERg ﬂ@éﬁ&&lﬁoangdﬁiﬂéﬁ}wlwe&&&ei%’sm the
Getohd! EdTAndrRBmPEEEsi IthrtRy B8 COPCn GRNeBbii«ontalRE that includes
i ncl udes the growth-enhanci ng nol ecul e. 54. The net hod

Hheappvthreghansingmglepuls, wher ei n t he growt h- enhanci ng

nolecule is selected fromthe |ist consisting of:

et | afenmethphpeneeding 9, claiot 41, odeisin Hie 25oveth-cahapematmplecule
. § e .

ARl PRI o BT T T G e ¢

gtowitiufagtor,ragd emagibod e acatnh oell sugfaceTecePOP. Wi t h at | east

one factor derived froma target tissue. 56. The

At hobtheametbpdiiangrdiog ¢ eliaim 35wherenptinsilatigg gompases rngltaring

ondid i gne di for .culjturing the CCP therein, the

@3 %I{ V@%Qgeﬁ%e%t?rn%’mﬁ{ ttﬁ‘ﬂ“ # ﬁaggeft 4¥6r, the factor

g in deri%ﬁeg froH]a tiglsue Sel ected fromthe Iisa.. d
insi 515 AGCSF : ACFYAMS i SR 2Py SOPRTERge Prepafer 4| conditione

mediveusr s)ieteMleONS) thetes e, cohditibkbadl mddigs URludpipQR® Bikctor,

&githel ial tissue, photoreceptaor tissue, fetal retinal

daginr bewgisleqiver from @ttispug selerted fram the Hstpansistime oft hergheral

hdrS$H&ue, central nervous system (CNS) tissue, retinal tissue, pigment epithelial
tissue, photoreceptor tissue, fetal retinal tissue, embryonic retinal tissue, and mature

retinal tissue.

57.  The method according to claim 1, wherein stimulating comprises co-culturing

the CCP with a target tissue.

58.  The method according to claim 57, wherein co-culturing comprises preparing
the target tissue by a method selected from the list consisting of: slicing the target
tissue, homogenizing the target tissue, freezing the target tissue, processing the target

tissue by ultrasound, and processing the target tissue by non-ultrasound radiation.

59.  The method according to claim 57, wherein co-culturing comprises:
utilizing the target tissue to produce a conditioned medium; and

co-culturing the CCP with the target tissue in the conditioned medium.
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57. The nethod according to claim1, wherein
stinmul ating conprises co-culturing the CCP wth a

WO 200g064504 ssue. 58. The met hod accordi ng to cledTIIR#5/001348
wherein co-culturing conprises preparing the target
tissue by a nethod selected fromthe |ist consisting
of: slicing the target tissue, honobgeni zing the target
t 60 suerhef REBUNGcdoREnd abJetaint | $5URherBi0e826Ib et REmprises
target tissue by ultrasound, and processing the target
t SPBYAETYe 13Eas! (st BB e RbY asqmyrpermmablemaanbieneh od
according to claimb57, wherein co-culturing conprises:
WY 1 i Zibgdpethed aceprdjag toqlaim ., eampsising deugneting Higitarees ftissue to

i . _ rd t . i .
b e R AP Pk FEhue, cenal
areewug sysiem (CN$ atisawes Tetinahigased, pigmeat eithelial tigsue ophptdreeptor
hng: a Jssue fromthe CCP by a

SRR B b LAl AR R B By o
clai m57, conprising designating the target tissue to
include a tissue selected fromthe list consisting of:
peri pheral nerve tissue, central nervous system (CNS)
tissue, retinal tissue, pignment epithelial tissue,
phot oreceptor tissue, fetal retinal tissue, enbryonic
retinal tissue, and mature retinal tissue.
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