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REGULATI NG STEM CELLS CROSS- REFERENCES TO RELATED

APPLI CATI ONS This application clainms priority from US
wee@viosisonal Pat ent Application 60/ 668, 739 t 0 ROF/HI20€%001345

al., filed April 5, 2005, entitled, "Production from

bl ood of cells of neuronal |ineage," and US

Provi si onal Patent %Jpl i cation 60/ 636, 391 to Porat et

al ., filed Decemh®EQULATONG STEMIGHIAS " Regul at i ng

stemcells.” This application is related to a PCT

patent application to Fulga et al., filed on even date

her ewi t ERQSH-REERENGESI IOt RERATEIMARIJC ASFIQNS | s of

neural |ineage." Each of the above patent applications

is assigned to the assignee of the present patent
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SRR I LT SOl 168, RSB Bl e

ofSleGfdinhl H@a e Pah@ Ui BbyiRngl P& 'A\@h}éaﬁdne@/%@‘fyl to Porat et al.,
di seases . Plurlgotent enbryonic stem cel I's deri ved

fileq &Wféhlﬁﬁi)lés"%elﬁtﬁ edl "Regudatisgistenecallié potential to.
produce nore than 200 different known cell types, and
t husThiaapgizaton isilelajed wpd BREE mhyém @pplicatiantg &dlgaadt lak, fifed on

o B HB e o 3 oo o o Gt acls i by

t hei rce,, have three, general pr opertl es: (a) t hey
are %Eé% Ithe ghrovigipgteat %ﬁ%oﬂséﬁ asiisngditn drasassigsed f)%the present

palt i o IRali O nd fscditikieahErHNEY [kt ated. and (c)
they ‘can give rise to speciall 76d ce types. Stem
cell s have been identified in nost organs and tissues,

ggﬂnf??egeagal‘ggkgﬁgggﬁﬁ%epgrggﬁgﬁ?gpﬁggﬁgz.sonatic

stem cel | s) vvere identified | ong ago i n bone marrow.
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kin tissue, and skeletal nuscle tissue [8, 9, 10, 11,

colls deningd frpm gpybrypnand Atk tissur ihave the M@mmﬁ (i Pradugenmore than
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ofr enyespecifit aistiee [2d difraecn tcels digfel Tyond ottfer typegJof ctlisviv e, body,

recent  wor ests that adult organ-specjfic stem
and, regardless okf tﬁglg %ource have three general gropemgs ea) they are capable of

dividing and renewing themselves for long periods, (b) they are undifferentiated, and

(c) they can give rise to specialized cell types.

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. In the past decade committed adult
stem cells have also been identified in tissues that were previously not thought to
contain them, such as brain tissue, skin tissue, and skeletal muscle tissue [8, 9, 10, 11,
12, 13]. It was initially believed that adult stem cells are tissue-committed cells that
can only differentiate into cells of the same tissue and thus regenerate the damaged
tissue [1, 4, 5, 6, 7). However, recent work suggests that adult organ-specific stem
cells are capable of differentiating into cells of different t_issues [8, 9,10, 11, 14, 16].

Transplantation of cells derived from brain, muscle, skin and fat tissue has been shown
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cells are capable of differentiating into cells of

different tissues [8, 9 10, 11, 14, 16].
wdae@aspisant ati on of cells derived frombrain, POFUL2605/001345

skin and fat tissue has been shownto result in a
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inserting specific genes.

Successful attempts have been made in vitro to induce differentiation of adult
stem cells into other cells by co-culturing with other adult cells. For example, recent
work has shown that co-culturing adult mouse BMSCs and embryonic heart tissue
causes the BMSCs to both integrate into cardiac tissue and differentiate into

cardiomyocytes (CMCs). Other work has shown that mesenchymal stem cells acquire'.
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been made in vitro to induce differentiation of adult
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adult cells. For exanple, recent work has shown that

N i enbryoni ¢ heart . ‘
charfilefifed UL HOR AU velRaty PG R EET R A0 0 Rivipeguea
liganhdrs sissed AT, i) f ferentiate into cardi omyocytes (CMCs).

O her work has sholvn that nesenchymal stemcells
acTighueciphal agdyehd Gilc @Sthekti@lans fof tHh@cRBkiAE 8NE@I cells to
_ligament when co-cultured with periodontal i ganment
an injyied fpitef By caw)e changeuin thej tissye gayirnanaphethefeby igawing stem

' f s : of stemcells to an .
celsiHchf L ARGy (f6qd, U6 wEARL MATRAE 8T o PR By A50eRY residen
stemenells.r Bepai of dibenebyvels af\bhrgnddenage lchembkigdreceptors such as

i bl d, wel | ' i '
CXCRGRRR Eralnin s B {1 viss Sreh e ECerHORNt £59TRebop ¥Rl of
this ﬁlleﬁYaﬂs‘ﬁgcér?U@Le%Bgﬁ rgééﬁmbfmﬁﬁwth%p&@fn%@ %eéo%;m&fc%ns
XCR4- S this in 0 stem

such as C explai n sone of ViV
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several different tissues such as bone, cartilage, adipocytes, neurons, and cells of the

hematopoietic system [33, 42].

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
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Burns L, Eisenberg CA (2003), "Henatopoietic cells

f r @ Robey P.G. (2000), "Stem cells near the century mark," J. Clin. Invest,

105:1489-1491

11. Eisenberg LM, Burns L, Eisenberg CA (2003), "Hematopoietic cells from
bone marrow have the potential to differentiate into cardiomyocytes in vitro," Anat
Rec. 274A(1):870-82

12. Karl J.L., Fernandes Ian A. McKenzie, Pleasantine Mill et al. (2004), "A
dermal niche for multipotent adult skin-derived precursor cells," Nature Cell Biology
Published online: 1 November 2004, DOI: 10.1038/ncb1181

13. Jackson KA, Mi T, Goodell MA (1999), "Hematopoietic potential of stem
cells isolated from murine skeletal muscle," Proc Natl Acad Sci U S A 96(25):14482-6

14. Brazelton TR, Rossi FM, Keshet GI, Blau HM (2000), "From marrow to

brain: expression of neuronal phenotypes in adult mice," Science 290(5497):1775-9
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22. Weimann J.M. et al. (2003), "Contribution of transplanted bone marrow
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100:2088-2093

23. Quaini F. et al. (2002), "Chimerism of the transplanted heart,” N. Engl.
Med 346:5-15
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9:754-758



10

L8]
[a)

cells to Purkinje neurons in human adult brains,"

Proc. Natl. Acad. Sci. LTSA 100:2088-2093 23. Quai ni
W0o-20081064801 ( 2002), " Chi meri sm of the transpl anP@mIL2005/001345

heart,” N. Engl. Med 346:5-15 24 Blau HM et al.

y I t t [l
or el on) ABaS aDoraae 39 cbabmicivAErer Hamatol

29:1380091y¢9 "Stemcell plasticity in nuscle and bone
marrow, " Ann. NY Acad. Sci. 938:208-218 26. Krause

(E:)el§|8 S (P%Q% Ee?ét % '7(2%(%‘: "%ﬂﬁ agg é’ égn 1a§ t(?fm adult human

mes¢rRDOAR) stéBoeHs,| Scishen el 43- pi7asti ci ty, " EXp Herrat ol .
29:1361-1370 28. Pittenger MF. et al. (1999),

" M2bt Lidchgalgewpet gn{3oai), ofHaeks ﬁlemmnﬂeﬁ@ﬁfdéﬂﬁhoraﬁ and
stemcells," Science 284:143-147 29. Liechty K W

demgpstrate pigRp§pect: H&fﬁfﬁreméwmﬁm uigresansilantatien gn alfqep rNﬁtme
Med@nPRsImgge site-specific differentiation after in
utero transplantation in sheep, " Nat ure Med.

D 307 TR B G ety NI s0lin P i ARRY ShB s o 3004

"HeﬁﬂmpefehcIserxOcéllc\b@hve(fﬁinlcSh‘\MltcBlltﬂw(iﬁMSd K\gtm%t fubidh,OMNat Cell
Bi ol 532-9. Epub 2004 May 09 1.

BIOIBFS@ éi‘ 9REEUb ﬂ'@yh ZérO9C . Vi pol t shammer K., |vanova
S., Streubel B., Hauser E., Freilinger M, Hoger H.,
El Bé- BiftgpsrRE.., Sdnﬂewﬁchwemltﬁlmggﬁ) IvafRecr i, tStembel B.,

on ved skel et al d a
Haugg‘ % eﬁfé;ﬁ%"& dy OBF Jﬁ cé‘ﬁ%{g Lt aféﬁ’%F% &QQ‘”
"ReofrBﬂﬁh)sntlBB b3 m3R6w3terivbE 2eNs by KBRAIMLAS aldlac RiRELIR ifF adult
Mai d RA, McKercher SR (2000 "Turning blood into

dystipphicmds anre” Haak Erg LLIB@H 19%AP1- é%s generated in
vivo from bone marrow, " Science. 290(5497): 1779-82
333°DM@€HSE,\/\CIbal}dID}9nkéJ ¢tartg, G( 2084) RA', TWieKemphert BB (2000),

"Tul%l?rgvl &Y ‘iensto %ram cells bearing neuronal antigens generated in vivo from bone
marrow," Science. 290(5497):1779-82

33. Douglas W.L., Dimmeler S. (2004), "Therapeutic angiogenesis and
vasculogenesis for ischemic diseases. Part I: Angiogenic cytokines," Circulation
109:2487-2491

34. Douglas W.L., Dimmeler S. (2004), "Therapeutic angiogenesis and
vasculogenesis for ischemic diseases. Part II: Cell-based therapy," Circulation
109:2692-2697

35. Rodda 8J, Kavanagh SJ, Rathjen J, Rathjen PD (2002), "Embryonic stem
cell differentiation and the analysis of mammalian development," Int J Dev Biol.
46(4):449-58

36. Amit M., Carpenter M.K., Inokuma M.S., Chiu C.P., Harris C.P., Waknitz
M.A., ltskovitz-Eldor J., and Thomson J.A. (2000), "Clonally derived human
embryonic stem cell lines maintain pluripotency and proliferative potential for

prolonged periods of culture," Dev Biol, 227(2):271-3

6



th

10

vascul ogenesi s for ischem c diseases. Part | :

Angi ogeni ¢ cytokines,” Crculation 109:2487-2491 34.
w@owgloesoW L., Dimel er S. (2004), "Therapeut i BCT/IL2005/001345
angi ogenesi s and vascul ogenesis for ischem c di seases.

Part |1:, | -based therapy," Circul ation
109.52%9‘2'- %J&?dasgz gﬁ&&aaﬂ igihagg, BhedR3 53 CoraltuiF ef endothelial
NS R PRIHSAR) activEFH YRS b S : .
celld : 1?88 ac \%éﬁg‘ie imh mflgﬁgéadlﬁolcygﬁ development in

_differentiation an ysis o
vitradeUell Spretrdtuntt. 28¢1) 550 Bi ol . 46(4):449-58 36. Anmit
M, Carpenter MK, Inokuma MS., Chiu CP.. Harris
C. B8, Waakihj Am YW Zhang |2, Shang vz VE0Z (3003 )armlifFERaBan of rat
J. A, ﬁzqoog, "Clonal ly derived human enbryonic stem
embgyonic peytals Sty Rk Propiotad; b cerrlpursa Bohirgnh rcellat iGhin Med J
(Engptl? 3habgfer prol onged periods of culture,” Dev Biol.
27(2):27 1-837. Aoki S, Toda S, Sakem T, Sugihara H

(2 y l epdo [ C® mat
A, P PR G ERR, S A v
invotiedeihopreninduteds htufien 'COBEH st&hraatitrebruitatent 28¢He) &5 60Clin

38. An Y. Zhang Z. Zhang Y, Wang Z (2003),
Inwmtﬂfﬁgﬂé%hﬁation of rat enbryonic neural stemcells

pronoted by co-cultured Schwann cells,” Chin Med J
( EA8H lﬁadorfjfya@sl?ramée& BE. Bapp RoRupr SQUrlbkh (i Aicheg, A CRleming I,
Al 093 ) , - by -~9.are.invol yed
BusstR, Zeifie: b B melshs, CREk TR i §r R oo

humth eaduitverdotheliaClprsgehhviesélls i@ (fRactioh8lly Actd cBadaRfdcytes,”
. C ,Brand%s RP, Popp R, Rupp S Ubich C, Aiclier A
Circplaggn h87(7):803%382 R zei her AM Di meler S (2003),
"Transdi fferentiati on of bl ood-derived human adul t
endbt Béanca) PpresddiitesrP-Oel (R0H)nt'Stefupells tmaliue enginepeng,”

nei.omygsytes, " Crculation 107(7): 1024-32 41.
Na“@?élg%g?yg?yand Robey P.G (2001), "Stemcells in

ti engi neerj ng, " 414:1 18-121 42. lagasse
£ 331 Tag0% DECH W ol Tl et foBicdicE - Immunity
14:4bpnmpi ty

43. Stock U.A., Vacanti J.P. (2001), "Tissue engineering: current state and
prospects," Ann. Rev. Med 52:443-451

44, Kim W.S. et al. (1994), "Bone defect repair with tissue-engineered
cartilage," Plast. Recontr. Surg, 94:580-584

45. Petite H. et al. (2000), "Tissue-engineered bone regeneration," Nature
Biotechnol. 18:959-963

46. Jackson KA, Majka SM, Wang H, Pocius J, Hartley CJ, Majesky MW,
Entman ML, Michael LH, Hirschi KK, Goodell MA (2001), "Regeneration of
ischemic cardiac muscle and vascular endothelium by adult stem cells,” J Clin Invest.
107(11):1395-402

47. Ramiya V.K. et al. (2000), "Reversal of insulin-dependent diabetes using

islets generated in vitro from pancreatic stem cells," Nature Medicine 6:278-282



14:425-436 43. Stock U A, Vacanti J .P. (2001),

"Tissue engineering: current state and prospects.”
WA006/063501 Med 52:443-451 44, KimWS. et al. PA084AP)5/001345

"Bone defect repair with tissue-engi neered cartil age, "

Pl ast conty. . Surg. 2080:584 45, Petite H et .al.
(2 O}{,aﬁng”ss]EP/eqegng? n@@@g g%}heeral?eélglgn%tF@t 268, ploﬁﬁ‘?&’e cell
transplagtagioh ot ordeB: YfsOulbhtidh .and aekarratioh," Najuka VaMici¥0g702-
. H Pocius J, Hartley CJ, Mpjesky MN Entman M,
712 M chael LH, Hirschi KK, Goodell MA (2001),

" R&gener ation of ischem c cardiac nmuscle and vascul ar
entfot GesspnnEbySagoka Yst StickkinfsC Buzgby .| Khas M., Hing 14.,
c v 11395-402. bhyanV. K et _al . (200 "Rever sal
s K L g OR MDY PYhEint eyt PR BemgSRERLE Brpored
by stem célltraqsplamat ansamed 400 :3t0em cel | s, " Nature Medi ci ne
6: 278-28248. Rafii S., Lyden D. (2003). "Therapeutic

st smzand Pepdiedoas, "achdmid AdFIHeAN b3 JdORoARY 1QdGRRd subset
vascul ari zati on and regeneration,"” Nature Mdicine

acts gg plogpotentzteny celimy'sHoni Natl. AcgdrivdkdS . 1008H#R6-¢kPlnd C
Buzney E., Khan M, Flint A, Kunkel L., and Milligan
R S1.10¢9) N, MNyssywlophi Vassqiadésétad. (2008 he Cortheahmaesestruction

0 vin G LTV T RSELER A ol SO

N Er¥ll 9agedPNOcptyesgler i ved subset acts as pluripotent stem
cells,” Proc. Natl. Acad. Sci. USA 100:2426-2431 51.

Koky | K%visﬁ\@ﬁﬁy,u]‘ﬁilk £ GXQQHJIQH\%I)/EH Bf c@lai. 3(126@9)4)‘Regﬁllf1tion of

Cor ne reconstruction Wwth Ssue-engi neeréd ¢
angicdeast actcatypof duinoh endoaletripd usmdottelialngeliss ad culture by ovarian

epi,thel.ium™ N | .30\ 351 .:1187-96 52. Kayi sl i
SHeTOgySs, P 8@%“&1?“@953&6@ ii?%?r 2 O et al. (2005),
"Regul ati on of angi o“%gni c activity of human i _
15 encfontnmgler Snfdt0Re Tarculaiing enilethelial tnipcaussys: ddentifigation of
; [ " i hAot,; Metsab 89:5794-5802 53.
mnc‘%éiﬁnﬁrg?lg%pgl.aﬁglgo 0 PEHH%BV&.G 31.MBi+

), ! ating endot hel i al
Pr &£ 4ndiihoe. étda?.n(tZ'OM)? aﬁrllé%)rt]he(fifal progenitor cells: Characterization and

role in vascular biology," Circulation Research 95:343-353

US Patent 6,810,286 to Donovan et al., which is incorporated herein by
20  reference, describes a stimulatory device for the controlled production of angiogenic
growth factors. More specifically, a subthreshold pulse generator is used for the local

production of vascular endothelial growth factor.
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Crcul ati on Research 95:343-353 US Patent 6,810,286 to
Donovan et al., which is incorporated herein by
reference, describes a stinulatory device for the
control | ed pr AMMARYOFARJEJ)BAENTEODW h f act ors.
More specifically, a subthreshold pul se generator is
used for the I ocal production of vascul ar endot heli al
gr lnM:H@ doattxoof SRyt ERteiHEpplikivENTAENN the tchedme ot @t cell

he sent f ent ication and in the clalns
poplsigt (L LS B ReP ARG of p@k@;taﬁt gﬂﬂloacfﬁlh A fagensicy of
less hﬁaﬁstoﬁ g;lnh ldn@rat fe%ktl 195 WhivB e hhay @D%mémlst/)im?f (1*11%13% at least

, and at | east 1% of
50 OQﬂ)Qﬂth@DaBs aild |bmh @radB4ipssitisie alll(éékétCIE@ lm@tlm‘ mt(hlé41: dinh.3
are both (a) CD34 positive and (b) CD45 negative or
CDASCAP ms fypikalBCPBui sottngpissatll ygenbratednfodm ndeamsgoidtiy source.
generated from a henmat opoi eti ¢ source. For npst

apEbﬂ mati appdicatiins| galshst 80% of tHeh@CRWP DS 1EDBMk: i, b &dast 3
is, at least 3 mllion cells out of the 5 mllion
millipgjcelds apteof ey miljion geliscp Cdiice with an enbodi ment of
the present invention, a method for producing a
pr bg@mondm%r\@émrago?ml@@hmemopﬁlﬂm pmser(tF!@P;nuost, a method for

oo 5 FRIBAASLAD BRI S8 g

plocéﬁﬁ]oc&q’lstdxttdtt%ﬁ gf@ntl @lleddnm @ tyed RrOURNAdO) RESRILHGthe
popul ation. In the context of the present patent

CCPa‘ﬁrﬂ frerapuasn inin mog%toep@pwﬁor eaélrw@lrﬁﬂpar Ipthe canissi of the
prqurﬁlﬂgf'en%‘ ggplmf b @hd Yn e & Eﬁ?sm #r?gr en %cﬁrcfto {ﬁll%ra?ev\ﬁg‘ltlglly

gl ve I‘ISG

diffefentiasdreellahat meablecll sh\d%m’fd g)edrlbmfoeilffeléh‘&atékéﬂﬂist y of
the cells in the CCP is less than 1.072 g/m (as

deS?xqﬁlebﬁiﬂ)qonfeozippﬂil@ifﬁwrﬁﬂﬁlsdn%ﬂ' 1®2&in thbelehddy BRtheadells in the
mllion ceIIs having a density of |ess than

CCPlls(bEQ tl@anﬂ 073 gimlKes daspriked), for SQIﬁ%a]ml@g@@ns et @R has at least
5 mlﬂﬁm defiehhfe gg%&%& s Bl W 2 el emental cel |

a popul ati ‘of at least 5
ss, t han
/LH he et eéé%fit“? PSS AaRT ahP R oL asbins S ap el
cell Qépdlﬁﬁﬁlt' (BOYH &f wBbgilataneof@ldst 5 million cells which have a density
of less than 1.072 g/ml, at least 1.0% of which are CD34+CD45-/dim, and at least 30%
of which are CD14+,

Typically, but not necessarily, at least 40% of the cells in the ECP are CD14+,
Typically, but not necessarily, at least 1.5% or at least 2% of the cells in the ECP are
CD34+CD45-/dim. For some applications, the ECP has at least 5 million cells having
a density of less than 1.062 g/ml. It is typically but not necessarily the case that a CCP
is also an ECP. It is noted that although for simplicity embodiments of the present
invention are described herein with respect to procedures relating to a CCP, the scope
of the present invention includes, in each instance, performing the same procedure in

relation to an ECP.
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Typi cal ly, but not necessarily, at |east 40% of the
cells in the ECP are CD14+. Typically, but not

woewesssni |y, at |east 1.5%or at |east 2% of PEEICEII®1345
in the ECP are CD34+CD45-/dim For sonme applications,

of MEcT R b SRl (ACg i e oty i ngresent paten

appliesRssaid Inyththeaif@S e 4 Rall RBp @QP ok $hadlcaR df?f?elgﬁi?ate fntnto'asPCP
not ed_t hat although for sinplicity enbodi nents o

CChy aabREPs apdoth exaniples @If‘eagnnGPoe@n HeP &i mpisalih bruea@teetesmuy

h
roE AR S .0, 1, ARl 7 S50

the daP} fpmdegtwredelnm)r ebl&i | Buch® @é‘paﬁ@%n%a%"lﬂ:' Bdc%Hp'thed for
in the context of the présent

tion
ek&ﬁgbeehf gﬁ)?yfla‘?n@&’trlnéﬂ{e M“ftnﬁﬁ the clains, is a cell
popul ation that can differentiate into a PCP. CCPs and
ECPOr a P oapp! lé%&mliipel élse JECBudetiGR. piogeh@Rr icslls ype cadellyas a

SRRl RS b R el SRR b b s
enclmehngj@dldrdﬂ fbhﬂsélﬁpbepfal'caﬁbﬁtb altes r&lenshttyolcRld. Sfor%géarc% of
parati gn may_ be acconplished, for exanple, by use of

51‘"6‘&“8? urher ﬁr@uuséﬁﬁ@ng rfrerewitelasipe)i ead/Poas a dikgnostic tool,
Whgpﬁlec@@’ eHvR{ ﬁ%g&h{o ceﬁselne%s@c[ ?ﬁqé’lﬁl%ga At «,a cet PP@@B@’U ‘{hey are

cel | uct ancer era
t}pm@lgenémamtcmd tboa gansn;tuen engimeaRe lpﬁ@genﬂaﬂllcems fn%ure into the

tissue repl ace research tool
desiy i c?h mge %{QQ 8! 319 ﬁs rS‘i*“@@?H%éWgem ng of
wt h factors) and/ or as a diagnostic tool. Wen the
OCCF)L“&Bre l%?%g’féﬁstﬂé of aelags imp prepsesddeseribed Ineciapeutadas a

gl R S NG I2, LRt o

vitrel @mqeéuteemcfonﬂéd sn theaneal viesd (Of g patkadesdialdt @)Irocﬁ@é Iasccp
i nal cell n enbodi nent, a result of

whegy t@%@éaﬁnﬁ PR ﬁ%e@euléégewgeadcﬁ@r%@m Gl guisapicsb fiam 2 healthy
volli?ﬂté&nQ@ﬁérx‘%ati\/@E!’I t10r5g§ ffﬁtﬂmoﬁ} o?%t}g?le&g%aofbe dndicated if

patient may be Indicate vitro proce
an lpe/ﬂtf(mtn'edla@m pbobechne edrfaincaicorodn sthelopadsi Ce@P dd@@ﬁotljﬂbduce a
nme pr, ocedhre woul d produce a

desipis “’r‘ﬁng?ﬁ STSCP%mé%&’?‘Fa@?%"dg‘?PWF%‘%% Bhy hew thincss procedure
woul beydnad theeleYirdd magslirtds %r}ﬁlh dxiar%leﬁ?t)h? ggg%]fo?m ﬂ? from a CCP

patient may be indicated’if an in vit
der‘k&?%ﬁé@meéls pép herlthydvadwntesr. altephadiyelysorGdRitidaalsy, mqtathology of

o R HR S PS8R SF ) 825 Soce o
yleld the same results as a PCP originated from a healthy volunteer. Alternatively or
additionally, a pathology of a patient may be indicated if one or more protocols used to
assess a PCP following implantation in a patient do not perform as expected (e.g., like
a PCP implanted in a healthy animal or human volunteer, or in an animal model of a

similar disease).

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 40% of the
cells in the CCP are CD14+, and at least 2.2% or at least 2.5% of the cells are
CD34+CD45-/dim.

10
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woul d produce the desired nunber of a particular class
of progenitor cells froma CCP derived fromcells of a
wheabobsovol unteer. Alternatively or additi onaPCTIL2805/001345
pathol og}' of a patient may be indicated if one or

nore in vitro protocols used to assess a, PCP
yi dVpicelhe uHnBOL Beisstasilnas s PRepessy Pl SHA AT, g]’ﬁ g%tP takes

bet\\tégﬁllatbpﬁ(t V%H nc{b%ﬁ{ 13'% ?15 r(é‘@t 'b\é{%l/éénod'boﬁfjd' élidgwult 5 dhys), or

0g) " a patie be i ndicated if one or
betwmn eabputotfbcaodi sbogetRt da\as(sg,sbeiwm:’alﬁcmtll@mmbabout 30 dayS)

sl e e AR A L AR
hunan vol unt eer, %ﬁpln an aninmal node] of a simla

d8 geammlscHodRis o s ENrEATLRR R e &S GeBigPRate. For
SOmg %gf)ﬁ@altl‘éﬁg lt B&lﬁﬁﬁﬁh%eﬁ rb%nﬁcﬁtm{a@\f FRSHkS ﬁﬂtadlggﬁqtfa‘ﬁon of

not necessar characterized in that
a pmﬂudtemmredl(f%mfthet RER evhite far dthe @Elcatians Che4mamardiamtcell
st 2 2%.or a 2.5%

ongiioes BEBET MERPEaNTy ST e oP st s Bsdl progugg the CCP

mayP 59 Cd%ﬁ%ecpf fop teixAMbRL I tdR ECR@leshbatNeengadmle Bssues:
and about 15 days (e.g., between about 3 and about 15

embapyg) fisore, babiliseh casloblpod Br awaueabn@amatqlzt@ﬁsu%uy%iu{tenfgue bone

malgc{e\%/ Vﬂ\ﬁf) ?{8&?8%5 a0 %Frgﬁgg or;lggerg &ﬂ tI%BH&{‘dcYe%} Xells skin

celld,nattl b&3r desns-cellbentamiA@ isar. @ |is d@ttédrthmayhebetehuﬁﬂts may
or non- hunman, as asgooprlate For some applications,
typielly hmhmneénfr@@l freshosgrplen of et PQUIFRSCR) 88@ gﬁzen and then

thav\?\%%eﬁlll ANA=VN ?cq)ensogiceqls gduct derived fromthe CCP,

or o |cat|ons t he nannallan cel |l donor

ecei v.e su du ceI at can
elj?e t(‘tpr rt?%‘ﬁ%lzy tplﬁ?af%?% §engéa &érﬂ/eog {?ﬁlp b Siffle cell
sus@ﬁ@ﬁﬁ' Bonf ro%En eNeh&e BRAUrEe afssidie fRdrl emrglgesmtﬁﬁzed blood
ti ssues: enbryonic tissue, unbilical cord blood or

mondngshgar cthé(meatl@ﬁ extrastedessingciul 077 sl densiy gradiza Ef‘o&v a Ficoll
(Th%g@lerﬁ chud? g ?o EH&QP of ?t}clr(psle%g épﬁﬁ@l&ﬁ%ﬁﬁ ﬁ%gted that

uctear C inhce
suck hemadialtlis aonisat I’fbln@l hprsiRdgons| &.gi, Sonappéidatiditin twisclss simgle
cells ma) typlcall be obt ai ned fron1fresh sanpl es _of

cell Hemssion s GETEFd FPBNR NP REHARRACHH AT B Fo daqosal or skin
cellh. ? oy d Q\gtigt (?Pﬁlﬁscgrah {ent K&hen é e %abs@dttﬂt%h Rh!¥cond gradient

par e y generating or o a S|ng e cell
(e. gS,UaS Beﬂasll qiM)r gradiemte uu:ﬂuching@elwwmerohd@rmumted%hca colloids),
suitgg)(lenfgr selecr{glgl clzelllzs%%vlbnlgoa %ensﬁy less than 1.072 g/ml or less than 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 Iodixanol, and/or a Nycodenz (TM) gradient may also be used.

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

Blood cells (e.g., red blood cells and/or white blood cells (such as T cells or B
cells));

11



nmononucl ear cells may be extracted using a 1.077 g/ m
density gradient (e.g., a Ficoll (TM gradient,
w0 p@béisng copol yners of sucrose and epi chl or oPgTIL2005/001345
(It is noted that such a gradient is not used for al
lications, e.,g.. for [ications.in whi c
i e R RO A L ST R e
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his gradient is then typically passe throug a
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yvi nyl pyrrol i done-coated silica
cg%b Jﬁglagkltable for selecting cells having a
danskwwsiess than 1.072 g/m or less than 1.062 g/m .
These ielec ed ceIIs are then typically increased in
nuPiBaeth mysc until they become a CCP. As
ap other density gradi ents nay be used, in
ad g%@?ﬁﬁ&%gtor i nstead of those cited above. For
ex@spbiastan Opti Prep (TM gradi ent, including an

agyeous ,sol yti on of |odi xanol , n/p al (™
o ekt dagocne of pioefe A ke G el B P RA A
10 stH t@ttgsguet@ gg%ggtagqeg)r@gjemtor ceIIs of one or nore
e followng cell” classes: Blood cells (e.g., red

bI bmeﬁeblﬂ% and/ or white blood cells (such as T cells
or B cells));Neural lineage cells (e.g., CNS neurons,
ol Fgodemdramyﬂcamnsasherdl@Reis trpefdcpdemath aegeneuprior to the

I'ls l.udi .
StmgAFROR B} el it B S GHPOpIiBR b ECUBEPUShIr e OB UR I E! disiee
progffitdreRt chRhinfd tthfbﬁlsfe@t@d %@hé._s)l"&glrgé‘l@\ottﬁ@@p%oe%ﬁb} &lls are

“Pericytes; Smpoth nmuscle c . ocytes ;
then Gslnenisieast ©; a Patant.eBer nendpdicanienso theeR Bri triangfe¢tpd with a

(2.0.,,beta | s,,or hacel t| t
s iygicéﬂbh e BE PR e T %%“HHW% B come
BT AL T ST AR
in ags'ot: aﬁBﬁrWl't}?tsﬁﬁulaﬂBQ o ﬂﬂ@@@?ttboﬁlf@feﬂ@t@'lﬁ%‘ja desired class of

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

4]

—
thn

20  tissue" (possibly, but not necessarily, a tissue from an organ representing a desired
final state of the progenitor cells). For example, the target tissue may include brain or
similar tissue, or heart or similar tissue, if it is desired for the progenitor cells to

differentiate into brain tissue or into heart tissue. Other examples include:

(a) co-culturing the CCP with peripheral nerves (and/or culturing the CCP in

2
wn

conditioned medium derived therefrom), to induce differentiation of the CCP into

peripheral neurons;

(b) co-culturing the CCP with central nervous system (CNS) nerves (and/or
culturing the CCP in conditioned medium derived therefrom), to induce differentiation
of the CCP into CNS neurons;

30 (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 retinal tissue may include, for example, one or more of: pigment

1
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progenitor cells containing the transfected gene.

Typically, these progenitor cells are then
wa@disnessoered to a patient. For some appl i cat i PCEIL2005001345

PCP is transfected with a gene. Typically, these PCP

.cells are then adm ni st d t t t. To sti
epiUaIEisp ROGIHTEP B ot 1S GRAEL 4 BOEL B0 40 pRmprse fetal

retnﬁrﬁgs@lew &ﬁ&le%maptﬁssu@ ARGk Attt stinulation
CC5 differentiate into a desired class of

g(gec%'é ﬁgltllles cbhie dl%oﬁ%egs%ph%ﬂla l(%ld%rr &1@1}.\]‘1}{0 e ?CP in

I'rect 08 cu ture target tissue" (possib
cond:ltmnadomedmueslsaved yherefrani s seenducendiéiiarentigiaom of the CCP into

esentin ired. final of the progenitor
g@%$ naﬁﬁpg%§éﬁgﬁ’Cm‘ﬁ@“@ﬁ?ﬁ%&ﬁwﬁé Sue may incl ude
brain or simlar tissue, or heart or simlar tis

i f (9t cq-sulpuier g F6P vHb gt (Qnd{orscuyring the CCP in
conﬁl{gﬁe%r ﬁﬁhfuﬂf Qetifd L tlﬁ?é"}_*rd?iz)t 11§ S’LH@uchlefgfe%lg‘l‘? bekhs \;%\n!é%h into

exanpl es 1 ncl ude: co-culturing t
CM@er i pheral nerves (and/or cuI turing the CCP | n
condi ti oned nedi um derived therefrom, to induce
di f(ﬁ&foediﬂﬂuﬁhb @he QiCHt Wﬁh%ﬁcﬂeﬁﬁcﬂemﬁbhﬂé‘lef akodﬁ'mldrtts@ﬁe (and/or

co-culturing the CCP with centr ervo .
culw@@}w KR arscqn&ﬁmﬁ@ n@df%fiﬁrh\gedtth@re%@mh A i d{ﬂ% Fitption
B e e IR L 1

co-cul turing the CCP

corth o< olEBg S AR St e R Griline me cop

in cohdifisie@nink@uhoderdfedtthere£6M), tatiadict diffatentihtsauet thEM@CP into
retinal tissue may include, for exanple, one or nore
smogth mpsehmeaMsepi t hel i um or phot oreceptors. As
appropriate, the retinal tissue may conprise fetal
r etTenlahquasscmmbeémmm rvrlth neenachm usei f uiergep tissvatrgyebe used

e 0
wit G ohep S are T ol b B s L i oy v
différestiddenfle o POPchab bl @il ﬁm thots@ml thdwagplditkéier entiation
of the CCP into angiogenic |ineage tissue and/or

cardi QEme I"aféfgl‘?&h@%lec &ea) h@rﬁage‘ﬁlafel'tfﬂ t%&rﬁ@ s e ted for

cardiac t [or culrurin
co- cmdmdng mbuheulghmﬁhantephtsque\séqr pnearetig tbrt)taror:totlssmj gk be apparent

o R 0 S e O SR bl S Bl
appliihor

The target tissue may be in essentially direct contact with the CCP, or separated
therefrom by a semi-permeable membrane. As appropriate, the target tissue may be
autologous, syngeneic, allogeneic, or xenogeneic with respect to the source tissue from
which the CCP was produced. Alternatively or additionally, the CCP is cultured in a
conditioned medium made using target tissue (e.g., a target tissue described
hereinabove), that is autologous, syngeneic, allogeneic, or xenogeneic with respect to
the source tissue from which the CCP was produced. For some applications, the target
tissue and the CCP are cultured together in the conditioned medium. It is noted that
the source of the target tissue may also be tissue from a cadaver, and/or may be

lyophilized, fresh, or frozen.
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culruring the CCP in conditioned nediumderived

therefrom, to induce differentiation of the CCP into
w@ameeesdi c endocrine or exocrine cells; and (BJT/IL2005/001345

co-culturing the CCP with snooth nuscle tissue (and/or

' the ip conditioned nediumderived | .
© R B’ Hagitontile ST s SRR icafibontcomogtie Dessireelsss of
progemiot belts, sellsefreilths CCPeabRIMUES H B8R iR 5‘@%&5&#& Oised
respect to use of a target tissue may be used wt any
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f X t iff hate into a P havi Lgells .
e B8 S B! ! BEASPLIE Sl S RED ML B i
antia@pll 3% antia?i3] 1% ILLE.SPOY IGF, horGBEMAt SF o6 M-S Ft AGYSlIpha, TGF

[ f -cul turing, although other
betg, SER oL 3N r Bl G HEHSa AT ¢ PIOUCCOTI, BSeF, NGFS,
CFRPRINGIH efst‘Poc«%nP%5?8911@%&?&%@%%1&8 sl %xl[ly 'F())a e?erl;:xgeolgcrutle %?n the

has read the disclosure o resent’ _
stergidpliainglat protactithen adregetorticad ugutamyite) @erofonds SeEk ickblive, NO,
i.rect ct with the CCP, or separated therefrom by

retfig B R EBIE traHln dneolit SebpioF Aaeel-diahans dngue z.

thiabbISEHRIERY SR8 AULR]DGDSe), chﬁgﬁdt%ﬁazo?' k@&&ﬂeée‘femt%f linoleic
xenogenei c Wi th respect t'0 the source tissue Trom

acidphiseprbiacidCRransterpn.o drazeditidilet RD@F] W GF Ocardiotrophin, and

thro@figitionally, the CCP is cultured in a conditioned
Onggrun1nade using target tissue (e.g., a target tissue

described hereinghove), that is autol ogous, syngeneic,

I AR &F PPissiated fial dhepariclpstinalyyieet oelars drecripdrsesin are

by Wap SufeilluseMonhisd nbh ¢infFdRopagnP e g&fp% oi’é%% gl%%t invention
applications, the target tissue an he re

inclé&sttbﬁ v afoger semulation Hectemsn distappropeiaethestmay be uslized in a

conf gt D 8, HEE 10 oL PSS A

Typfoaltgpar@dul drr Biaaaint SR ﬁféeslebéc@g iﬁ%@&ﬁh%{&@'» vith %I’Feoﬂ'articular

sone applications, to produce a desire ass o

clasppbpregeitor celdy dasired eFpsexanpha, tihind@GPneurenat prdgenieat defls, one

dmul.ation caused hy 'St [
o i, B BRCRIR e 3L BGERURCHgRL L, B 8B, s
NT4g5, 0GONH, a8-41 00,5 CNTIFs REHeNGRsd (5, " ADSEIF, WharachBidhbkne. In
nd/ or other nolecul es, such as: anti-CD34,

anoten gampee. 30 indHes ChEs prgenizars. aneor niore of 1he follkP@ng IstMulation

o = .CSE, = al TGE beta, VEGE,  BHA,
R R MO, G Al ol o
the steroid family, NO, sodium selenite, linoleic acid, ascorbic acid, retinoic acid (RA),
transferrin, 5-azacytidine, TGF-beta, insulin, EGF, IGF, PDGF . VEGF, cardiotrophin,
MCDB201, and thrombin).

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
dish. In an embodiment, the CCP is incubated on a surface comprising a growth-
enhancing molecule other than collagen or fibronectin, The growth-enhancing
molecule may comprise, for example, VEGF or another suitable antibody or factor
described herein. As appropriate, the growth-enhancing molecule may be mixed with
collagen or fibronectin or plasma, or may be coated on the surface in a layer separate

from a layer on the surface that comprises collagen or fibronectin or plasma.
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CFN, ADMIF, estrogen, cortisone, dexanethasone, or any
ot her nolecule fromthe steroid famly, prolactin, an
wa@eaooeiessor ti coi d, gl utamate, serotonin, acetylPODIL20€5/001345

NO, retinoic acid (RA), heparin, insulin, forskolin, a

statin, or an anti-di abetic dr g( af
Altepngizgls] ihgionkFoHE-sleRCiag W%ﬁ‘t@«? SX %z@lﬁes)lr aggcs collagen and/or

Hm selenite, linoleic acid, ascorbic
ﬁbrda}%&?‘ g’ﬁ o Ry n, 5- azacyti di ne. PDGF, VEGF,
d| ot LOR hi.n n i te
%8 pext of & j)r [19 E:Etle a;gvthc? r{gncp?n {PLG Hsa gnfa«,e

articur ors descrl
gorﬂ;@ris@lhd”f & einbydikgy aofmoldchlesineaitd drat ald nigdéculd 8 tcaitecbnn the
and the scoge of. the present |nvent|on i ncl.udes the
swiapseattached 1epe syrfacty %tqﬂ%ﬁﬁwfsﬁd?t&g‘é‘te dAgtoghpsBicFat e,
these may be utilized in a concentration of between
abdatlowoqy ﬁgmﬁauq;hqf tisouEP 1t 1@@41}@;\‘: pmdu%qséypwally tested to
e R FUSEhhau AR ssBRELGEH, Tk g

cell§l<(aj;$§fdﬂ1ﬁ16@ Re@edink A6 tketdls' plesiotypital, Fgmmemaphrei plt)mologlcal
uce neuronal progenitor cells, one or nmpre of th?
featprgs.| ol Becosdanse | ith g Pabedimsnk o e duesepAveppRs, cells are

chalj\g:w%-r 4(}2 x% gu%al/ﬁf}tsﬁ?ﬁmg%}g% 1éiE§GE£ taﬂrgg:eﬁs iFFNdition to

or infidatt of GVeluptingeln presenceone absencmoé ceftainhee]futr | mwl\ng The

stlnulatlonfactors re, orti .
invegtars o BEPthesias g &t e FY ‘éatm(lé? %5'935108? F@rys 2 %E Ingd“fvb 'mPf neslls
foll(?\{/ﬁm%éj stirRfihd éé(n oNRe X9 ¥MBa8RI Bk &Qihobd AR ﬁiecpla&hdﬂ obtained

ascorbi ¢ aci retinoic acid (RA), transferrin,
and Besiguagd fodimeyo TGFwhepeaformresiekperted=GF, | GF, PDGF,
VEGF. cardiotrophin, MCDB201 , and thronbin). For sone
ap Hoir caaim@its , wiidne aisdib gamicateld rprécmcstoosr $A€Pe) {(whicl dlge thelude
o the CCP.in a_solu efoman n agqr eqgat ed
endoGeil REABTIOT TR GHAR | e e acepisug B e o geally

positiVe 33y SHD L LR ahgﬁf] QQ?réss%oh r’(ﬁ“@l?et 8 Rktedofs L(l']_f)a@ eCD117,

conprising a growt I ng nol ecul e other tha
CDml ITEgenCar3 1f Chr3eneDXBat, KBR, @Dﬁﬂﬁmdﬁbﬂh@ vmnl Wellgbgand

racSBSTE B SHEL AR il B PR ove

1 of 45*)9 VAVt NVERARNC BAGPRDLE N - mycbem mneeﬂn\mt #8M-actin, and

l'agen or fibronectin or plasma, y be coated on
MUtCHé §ikGRte In ratdéltlloa,yélﬂ A€Baradust ftifmﬁ?ﬁ”d fuggtianally, depenstrates

o R SRS RN oLl B A Pone o o
of "ﬂi’é eﬁ)l]z!b@ﬁﬂ?g) rﬁBlehﬁl@s s itbdakin-S Cll- S)QQQ’IEGPndAaglooemn, Matrix
metalloproteinase 2 (MMP-2), or Matrix metalloproteinase 9 (MMP-9). Alternatively
or additionally, the ACP product generates tube-like structures on a semi-solid matrix,
and/or migrates towards chemoattractants (such as SDF-1 or VEGF), and/or
proliferates in response to cell activation, and/or generates typical cell

colonies/clusters.

Typically, greater than 1.5% of the core cell population that was stimulated
demonstrates one or more of these features. Alternatively, if neural progenitor cells
are the desired product, then the product is typically positive for the generation and/or
the expression of one or more of: Nestin, NSE, Notch, nhumb, Musashi-1, presenilin,

FGFR4, Fz9, SOX 2, CDI133, CD15, GD2, rhodopsin, recoverin, calretinin, PAX6,
15
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fibronectin and/or plasma. In the context of the
present patent application and in the clains, a

W@ ob@aesol conpri si ng” or "including” a nol ecul BCTYH2065/001345
that the nol ecule is coated on the surface, attached

,to the surface, or aqtherw se i ted into th :
o, G B R, B el ek LA et S e desive
prodl[lt@c,swaelé qﬂ‘% Pt%rdggt%_ttvﬂi@alﬁ')/@sﬁﬁzlelfyr ﬁl_@sgtegglgﬁ&i HE&L/bif thetRpession

ferentiated'into a desire orm
of ofhar andrerdfz &IDin @D 11, fsheoartic at-edin e Prastins oppstihiy, Mesinin,

according to the cells' phenotypical, genotypical and
cardigpyiEarenig il ¢ sprmesatids 6<B-NHCa saisPapaHe &+ P?fn&ggma ropomn I,

hog {gzjg f Kesent invention, cells are
GA]?@BF ac éf%czsgt?ng)%g%ssi ng functional / physi ol ogi cal

activity of the cells,..in.additi Q. j a £1 ¢
evgf)ru Z‘ﬁ'%’?] grR lﬁcé%ﬁpse sagn%fgmg i 0de rtfg 2’"%’?1 ngée rﬂt'g]a?l#%c%iaé)sﬁfl arem
colldFRbK OF SellsTHEmi thY ealt dpsornynpidtiiteSCRealetined peygahitatdetly are used

functional / physi ol ogical activity of cells follown
(e.gt her arinpipisirationantyfa pﬁ@n@cpAitﬁ@ﬁ%%bstlﬁ@r? PR@éFWﬁ%&B%ne or
{ hat 0 obtai ne d,desi-en i a4
mrd Jlyd TR 9545 S2F, DS B80 oBCannd Al ol e
stimamgb@gle?}:t:@fl el fereraaupegemtof ACIRs) I wivitbdr alaspld, nod GEF are
. endot helial progenitor cells (EPCs)) are the desjre
stimp o Brordee 5Paatic<ITed PSRBT SFTbuaitt F5% INBReTtige cels ae
n i i fon . fq: , .
oo SR L 5 R SERLP BB, QT R
subChieht KiR4ing Gdlldst, von W I | ebrand Factor, SH2 (CD 05),
SH3, fibronectin, collagen (types I, in and/or V),
:3%‘}4 F\:;(-/]zft}y(l%i?;illi!‘rlsttila[tioa?x)a.nd noCAMitatidd, e hbred tBiVReaih Applications are
_ - Rn, , integrin bl, aSM.actin, and, MJC 8, ,
suitgbkefyr laneg-sealg p@mgﬁ?mqlﬁ@tlmpn rdigg éqee%ly% p}&%}l‘p@;port, such as (a)
a 1§ . SIRNEH, : 0 W - C e
cnflE] VPO KL EETR R Shemy b ttgply PESLILALEH hgtpor
stenroéles aifle thmatuot hrowiGMCrp et () etam cell batlsukiare Sidividugdy may

VEGE,  Angi ogeni c Matrix netal]l oprotei hase 2 -2
storg Ot P L REHP 0 BBl el dof R oA e RUFT g fations
(sudll as2fidliel 0N akibR b RhidfHalio6NBERDAA sidiRelld)kfiay not

structures on a sem-solid matri x, and/or mgrates
bentiwar dsaycheneatfir ac gratls Konche ssmesBrays providedby | freezing of

and/or proljferates in res e to cell acti QM s a
celGrargrefURel-ERRENT gy ot CRBISE s Pllposfli HARPOR, im i
context, means transport to a remote site, e.g., a site greater than 10 km or 100 km

away from a site where the CCP is first created.

For some applications, the CCP is cultured for a period lasting between about 1
and about 20 days (e.g., between about 1 and 5 days) in a culture medium comprising
less than about 5% serum. Alternatively, the CCP is cultured for a period lasting
between about 1 and about 20 days (e.g.. between about 1 and about 5 days) in a
culture medium comprising greater than about 10% serum. In an embodiment, one of

these periods follows the other of these periods

For some applications, the CCP is cultured, during a low-serun time period, in
a culture medium comprising less than about 10% serum, and, during a high-serum
time period, in a culture medium comprising greater than or equal to about 10% serum.

In an embodiment, culturing the CCP during the low-scrum time period comprises
16



10

b
N

Typically, greater than 1.5% of the core cel

popul ation that was stinul ated denonstrates one or
wOoie/060f50t hese features. Alternatively, if neupP&El/1L2005/001345

progenitor cells are the desired product, then the

product is typically positive for the generatiaon

cultaning e GHR fagiwakioront btwesrealsut duind abput Npdavis e endetveen

tchy 1. MNS (WS P o1 i Lo E o :
L R e e A s
highP#em e $drddQonpdiseanidtuEindfhe CCPdar al amatioe yf bet¢EdiC)bout 1
progenitors are the desired product,. then the, product
and iagmg;}gp_cdam (F It rerAtRul | CHbSgRHaP S T3RERBE Bl the
CCEARNES fle W b n @D BRI pebiBA &5 Eér'fmﬂ@@ briofH) cullliring 3hE RN diBing
a-actin, b-actin, a-actinih, desmn, cardiac troponin
the Highesernme xime4 Berical. bAMeKDatisely contering the tH{dh dmyna ilre, low-serum

. Troponi.n |, GATA:4. Nkx2.5/Csx,an -2. Far, .sone .

timd BT PUTTCAeDPPURS. MBSt sChi ot 58 RS g ime

perigfapsed from collection of cells fromthe cell donor
until the CCP-derived progenitor cells are used (e.g.,

forFo?‘i%@iaS)?[i@a{tioﬂg, g 2 h@@éii?rﬂrﬁe p&idE1Rahd ‘éﬁle)ést about 2

cells are eserved at one nore points in the

houpx; dlee€E€P iFonlteradmpde, hipheicCORditEyS, padf daigna pei-bypadc time

A stinmulation thereqg f. generate rogenit or oy
peripg THIBR SasnaaP baie COHs e drgiet HER et jogdiions
CulQig thé CILRR/UALSpEIaS ichbRdltiPROBIEN b Perfofhd B priéin@d drhe6wing

progenitor cells are frozen. In either of these cases,

cultuting theoZ€R welkt somhypdydc sewlidensantiymeallys s perrasessasilyy the

Subsequent, t hawi ng and use.  By.way J 1 l.ust [
L R R
thai@faBotUi 1008AR (e, lea¢ Bemssie 3008aRY, Cindl hwd@tkingnthe CCP under

includi ng freezing and transport, such as (a), .
hypgeisercagditions esmptisss ¢3! trinipsCCP pndgeacaic @Rdsons deriag the

of C ; [efiG.sfe I s .
RSy G20 NSRS BErSh STARE R AL icona
cultufiglg wheuaCB Ln‘lﬁllyr Sypoeic acdi@Rions ainifrseerultatiegl the CCP under

progenitor cells, for possible |ater yse. O her .
hypapsisi corditirandurgng fhp lagk abruifwe destolabe ilBring foroesiod. Further
altegrga@i'vgl:ysérr Adihafl, O8HERBAhe LEMUREL %o@cdﬁﬁhions comprises
enefrt, or may not bené&fit as greatly, fromthe tine
culaieingyise PCBMindedhimoxia esxlitgpsddr atelebs ababtthbogh betvesen a first

oo A AR et 0 GPSE T e S aHE DTRBSHEE r anaport 1o a
BacRRTSoBiR EHALETAHE & GThis CUPHSLIng PURIE FEBYSOmTSIng a
least one of the following: erythropoietin, a statin, and an antidiabetic agent (e.g., a
thiazolidinedione such as rosiglitazone). Alternatively or additionally, the CCP is
cultured in the presence of one or more proliferation-differentiation-enhancing agents,
such as, anti-CD34, anti-Tie-2, anti-CD133, anti-CD117, LIF, EPO, IGF, b-FGF, M-
CSF, GM-CSF, TGF alpha, TGF beta, VEGF, BHA, BDNF, NGF, NT3, NT4/5,
GDNF, S-100, CNTF, EGF, NGF3, CFN, ADMIF, estrogen, prolactin, an
adrenocorticoid, glutamate, serotonin, acetylcholine, NO, retinoic acid (RA), heparin,

insulin, forskolin, cortisone, cortisol, dexamethasone, progesterone, or any other

molecule from the steroid family, a statin, or an aunti-diabetic drug (e.g., a
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For sone applications, the CCP is cultured for a
period | asti ng between about 1 and about 20 days
W@ 200g/0645bet ween about 1 and 5 days) in a cul t UPET/IR2003/0W1345
conprising |l ess than about 5% serum Alternatively,

iazgletiananine dyaipeng: MpoEREL “SHu SeuG Hedt s

ascoﬁﬁyé&d 'tfhn@feﬁ’tﬂ t5 U8 cHRGH S BTV GF, e 6 tRheH, ahd #Fombin.
a bout '10% serum hi~ an enbodi ment, one of t hese

i& 208 ok 1196% Jea%&@egedesﬁﬁbehhﬁﬁngﬁé' Q%Cé:@ﬁn 2O Bination

I cat i ons, I's cultured rlngalovv-serum
witht {ai;reteqﬂﬂﬁqmd demmlmdcui bue eormdieunt donpefesnng Liksk hekeem (b)

bout . 10% d,.d hi h i od
(echUE PO EaSi LY 0T PSP BRIERR Cbnaf 3P BRdae 1
7004&&@@9“(03-09&%%@ deSeryad €D OOR Mg visi6 kAl iPlicRO APSlication

during the I'owscrumtine period
60/588,690.i Bledchulyt 4Fi A4 hdodrRf fthese spraviswnilopatedt #npligeteans are
.ab 1 and abo e
551%1583? tl%e asgigbnjze oﬁlt[l%eeprﬁ%eﬂy\pg(eg}t %Qrp’hg%lt? \Ai%(')dqn aF,! kY Séjorpgraﬁﬁqlelem
by ré&dlehét i ng the CCP during the high-serumti rre peri od
conprises culturing the CCP for a duration of between

abgity dmBMInRROY I @%Y&l&&} GmprRafoRenriab et Cdp and first
about 30 days). Typically, culturing the CCP dur i ng

contriner duwrimgsefitshporitioe Oﬁalcukﬁldmgqu@)@ﬂf woethgall @Tattl@St some cells

uring..the 2rum
of g PR by SrsCppiatier AF e Lo oAb HREE B by and
cultdfid®e iRex isecbndschfbih&r aRehd al &e@hﬁh@@oﬁt&drﬁ uf ithg pEfi@d Q(BE’ cells
during the high-serumti me peri od. For sone

remxa‘mdl fromtthofigst mraum & ygresapke. temevips el kast wsq afthg CCP
cells g‘i?’ilgtctoﬁllgtﬁgs% sglneato H%E’?r 1e'fhovgpjellshth%fJ hﬁl&é&? % léngl?facgﬁ@%fé First
conta@st.i ng at | east about 1 day, the CCP is cultured

under non-hypoxic conditions. Culturing the CCP under

hy pOXiIg FRRG ﬁrb@aﬁtoﬂF c@l@op@am@ﬁmloﬁ«mm Heri@d from a CCP
follow ng cultufing under non-hypoxi c

are toobnjnmplamtsd mlty |@4 feahany | thewbonldtbenmé@élar geyfrom [gay bacterial or

ra SRRSO, A8 VPRl 5 PP AR BRI Bfrpaysor
(ACPR), Dne, doases of AiRBf BlequlloSihgGhy sty piadgeiokipidal agd p]ib&dl?@fkal

under hy oxi ¢ conditions conprises culturing the CCP
conditiges shejisbixpisalbobrimel:ons during the first about two

days of the culturing tinme period. Alternatively or
ad dl)t(tdhaﬂhloyld umprphokagicably charcigrard an(a darger in size than 20

uM angfjor (I:») Ql%)ngate rclp?n%?e schléulpgc&l %Ir ?Igeguli]m'-sg%%d an%?or (c) granulated or
dark nucleated and/or (d) with flagella-like structures or pseudopodia and/or (e)
fibroblast-like or polygonal in shape.

(I1) Final cell suspension should generally contain at least 1 million cells
expressing one or more of the following markers: CD31, CD34, CD117, CD133, Tie-
2, CD34+CD133+, KDR, CD34+KDR+, CD144, von Willebrand Factor, SH2
(CD105), SH3, fibronectin, collagen (types I, IIl and/or IV), ICAM (type 1 or 2),
VCAM]1, Vimentin, BMP-R 1A, BMP-RII, CD44, integrin bi, aSM-actin, and
MUC18, CXCR4

(I1I) Cells should be able to uptake Ac-LDL.
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hypoxi c conditions during the | ast about two days of
the culturing time period. Further alternatively or
wadassasnnl |y, cul turing the CCP under hypoxi cPCT/IL2005/001345
condi tions conprises culturing the CCP under hypoxic

B R Gah aePbuaS 3o 208 by ookl e f%%‘%%ﬁg it 1L-

A@?&%Q@.VEQﬁ?ggm@ﬁwm@nﬂwagons the CCP is cultured in
culture nedlun1conpr|5|ng at | east one of the

C{i\?l)g% E%hot?lﬁyclehéﬁllﬁ)'t@ﬁﬁ Rubedil@! dftubfresaiBerafultured on a semi-

anti di abetic agent (e.g a thiazolidinedi one such as

sohdrmmruglcomtalmr@lowth fagtonmti vely or additionally, the CCP
is cultured in the presence of one or nore

pralr feslat ishouldi féreraiyt insigiagn-usiviganbémotasige iveards yhfferent

anti - ti-CD133, -
ChenanFtraCEP@»SCH%ﬂ @%Eﬁ“ﬁ/&é}f "o CSF, TGFaglt :0th TeE
beta, VEGF, BHA, BONF, NGF, NT3, NT4/5 CONF S 100
O BRI Napa ernrl DR SidgBionEt Graet i St hen

cultuﬁ% ﬁanng%cp ux%'sﬁf))é‘l 89%%%93%%1%&9}5%%1@ as QEEFYAndOLLSEF.

. I hoi'C eparin, insulin, forskolin,

i sgn X

e R e b
chm&ﬁer%d@@hhwﬂg tek Ehadlr 3¢, (iabitity. at hi azol i di nedi one

such as rosiglitazone), MCDB-201, sodium selenite,

| i Qb ‘?\b&d%ﬁétdCC?§ G%e@ét@d &Ghblobd Ak ahsirkdly, and umbilical cord
5-azacytidi ne VEGF, cardiotropliin, and
bloot hty pnbmmha\iergranerehmw e theincsnheina&P4déscr i bed
herein are practiced in conbination with (a)
t eﬁhfdblﬂlfi@ﬁﬁb@tﬁﬁﬁmshédld preseneingentivoy @ nofelchmppsifien ehwager is
cite erejn b chn| ues des ribed.in U
Pfo‘wl@i%‘émg%@e?ﬁtc ioﬁf’? 844 076 85 9 6T IERre PpRising, &, cell

pOp‘%&tl(%logﬁ'd ghfs &F&dué&? BRitaYIQSI] dRpalatibedwhereldS(a) or (b) are
rOV|S|ona Pat e Application 60/588,520, filed J

ul
prodl15ed 206 mettBdt desaiberhesan ﬁfpovxmman opapkthe methods set et fohh in
ications are assi gne e [
the fPBuu buSRaNE S ae < R GiaRH 8588, 0L ne dssent paien
app!RAtbE! &8R- oflRe ARUIRADALicN®EY in &xe@&thﬂﬁﬂ Dsscpiptvn deion of
conprising culturing the CCP in a first contai ner

the phasanhgatantfappeation)-t i on of a cul turing period; renoving
aII or at |east sone cells of the CCP fromthe first

per h%{éenefén 5re{"c{}? u@%@m@ﬁ tubeactbxrdéﬁcep‘%m QR &hbédifent of the

ng, 1n a second container during
ch,tﬁlﬁi@ﬁ;Hij@ﬂfoﬁllmﬂumﬁc ﬁmatrpatlmﬁhtlr@rw initiatisg c:dhm,pel&atfon(ﬂﬁiP) of
e first contai F
at legsthyd mytlionreelledat have a d%{wr%fx afrqpss than ‘?'69‘4'&%1 tha' 38k 1% of
which are CD34+CD45-/dim, to differentiate into a progenitor/precursor cell

population (PCP).

There is also provided, in accordance with an embodiment of the invention, a
method including in vitro stimulating an initiating cell population (ICP) of at least ten
thousand cells that have a density of less than 1.072 g/ml to differentiate into a

progenitor/precursor cell population (PCP).

There is further provided, in accordance with an embodiment of the invention,

a method including separating lower density cells from higher density cells, the lower

19



wn

cells may conprise selecting for renoval cells that
adhere to a surface of the first container. If cells

WO e@ioesspr ogeni t or/ precursor cell popul ati on (IRCPIL2005/001345
deri ved fron1a CCP are to be inplanted into a human,

they sho be generall free fromany bacterial or
densj iR &5 qﬁlalﬁlft@ﬁmgl% Lppgilefion (IGH), pakin s gmyathgpthe

Icp% dﬁf&%rﬁ?ﬁ a[cﬁjwbelﬁ{o? wca%hélg?? atioRNPcpgone, or

a of the ng p enotyplc genotyplcal and

u‘?@k‘gﬁp ntﬂé tI'C(}”n ?‘nc% 2y | aq lg%?l $ %% llywnb \5‘Plerem

I
Ce sa%s e 'nor phol ogi carly charalterz&

stimubatigpgrthe ACBiizduddsadninQatid &RAICPr thab)ncaldesn giat @tdleast 5 million
spi ndl e- shaped or irregul ar-shaped and/or (c)
cellyr anul ated or dark nucleated and/or (d) with

flagella-like structures or pseudopodi a and/or (e)
f i B @pleadodimgas abdeasol yopkihe icallspiathe ICE larg CE?ﬁaCDéeJr/dnn

and %“f}%?&%‘%lﬁﬂlaﬁ ?H{ech‘%lqa{l@ésl s¥1mu?$( %htpe ?éll) Pg?v ﬁ'gat rl‘gast 89, of

S eXx one or
the MSIa&f@D @EB]ZD-HW CD 17, CD133, Tie- 2,
CD34+CD133+, KDR, CD34+KDR+, CD144, von WI I ebrand

Fagh b, ensHddirh&d®, d0Rast 283 thd RIRNTGHE TCP Gl EBBQNCD45-/dim,
(types |, I'll and/or 1V), | CAM (type 1 or 2), VCAM,

and wlmn isAmuptipg fthe ICP mefudes stimapting theniCPgef whish,at least 2% of

c 18, CXCR4 (111) Cells should be able
the %%Ma@etéigéﬂgﬁg - S( F\/) Cells should generally

An rgtﬁe g mg € 0{00 foI gs \é\%\]}g I@:aﬁéebﬁ% 1@1'21 wherein

stin@eiRE ahd }le chmd"eb' @tﬂnhla’ﬁﬁo ?der TE®t M ORichBERa & Wby BPﬁ’m QBl1&are
sem solid matrix contaihing growth factors. (VI

CDLI(45sdul d general |y migrate using chenDtaX|s
towards different chenpattractants. such as SDF-1 and
VEGF an(e‘rleo):lirfihitJ the 36Buhdudmree dedst § nfibiiom deyipilealhave a density

RS, VL T R L e
stlmﬁ\&trﬁgﬁhe |I(CP'1§CIH&ESQthhﬁ§ngt ﬁ‘l@ 168! dhst heﬁ RS 198N 8RR cells

fromvarious tissues typically can
that have a density of less than 1.062 g/ml.

In an embodiment, at least 60% of cells in the ICP are CD31+, and wherein
stimulating the ICP includes stimulating the ICP of which at least 60% of cells therein
are CD31+.

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

administration to a patient,
In an embodiment, the method includes preparing the PCP as a research tool.

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

ICP is derived from a mammalian donor.

In an embodiment, the method includes applying cells extracted from a
mamimalian donor to one or more gradients suitable for selecting cells having a density

less than 1,072 g/ml, and deriving the ICP from the cells applied to the gradient,
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characterized as having greater than 75%viability. It
is noted that CCPs generated from bl ood, bone marrow,
wa@paeedsnl i cal cord bl ood, typically have greaP€r/1i20evno1345
70% of their cells being CD45+. In sonme enbodi nents of

| o T AB ATt b 1El it SrR e 1 Boptn atvoRt (Bt [(ibpeine
CDa+mD<4t<waﬁnc@mrwlﬁlrag [infifatingd Ut @R Imu@ﬁdstﬁﬁﬁlﬁw @% ICP
produced by the cell popul ation, wherein (a) or (b)

havigg éhept depsic él%bgf the 1R thotard 63234168 hidimei n (f or

exanple, in one of the nethods set forth in the
f ollh enientpodamangr tp H€Pp’s @hmdbtng’zdzmbv Br leadt 1086 of it I@hbeing

cti of .t he p pI|c tion [N _one

O 7 e “iroib aimblCEs e 0P niinER By e dEp! Bnthe o
leasB8PL bPthedCPlih& aBF €PN, patent application). There is
ther efore provided, in accordance with an enbodi nent

of 1 BE dnfbbAMhARNhe 3CHEE Qﬂgratt]@ﬁ%éﬂjb}n ?t lertV—ld"ﬁ; %g)theo CPaPeing

stinmulating an initiating ce popul at1on (
CDl4gagnd 5vherdih |<Umutmellngsth¢ AP ihcdudesastidianistiitgythefICPelssyinghtie at

st 1% of which are
leastdﬂ;%g&%g?qp& ?ﬁar? éDéig 'f erentiate into a

progeni tor/precursor cell population (PCP). There is

al $& B SitgdEmentn suREBHBANTE Wf HngHdesnsbariene &e 1GR to
dlffér&i’tﬁa‘i‘é ineda p eﬁém%d'&%i é@'&l?% gg*bré/&eMth feﬁlgwl ating an

initiating Pe “popul at'i on of at least ten

;?%ﬂj%?ogai&%c{g}ngmt Q&t tmt%ﬂi Al ﬁncﬂl%nis Id%%\’lgg th7e SIéPtf%"m an lQa jone

erent’i nto a i tor/ precursor ce

sourp®Relkeati drorh REP)ist dhBisting Soff Hmbh@hlcpﬁ@\llé dee¢hl tis@ue umblhcal
accordance with an enbodi nent of the invention,

cordnlpprh nbikigal aptdisssy A eRata dissuswadul asys.-thpne Blarme vy rrmhzed
| n t 1 eld s |
iod, RSB, St 504 BNSFHRDBL 1L, ol Oh8an
tisswwt i nulating the 1CP to differentiate into a
progeni tor/ precursor cell population (PCP). In an

enti@dinn@nboditnber, kP nieftRlduiielmdad degdal the TCPl @A £6EAsS one
and wherein stinmulating the ICP includes stinulating

sourcq geleatydl frpmthe Hetlcgnestingnd: Gesh tsgye aml Fpzamitispieeel I's. In
an enbodi nent, at least 1.5%of the cells of the ICP
ar én @pRmboasnt.dhermethod lwtied«m 1r:le1gtf} mglaatmuagdetdhemp@ﬁt of the

PCIJ, nc(ll ng(le\%ngs Ehe%Paffrérpl%t }east oné source Vs\@lected ‘?r om t%e? st consm?mg 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.

In an embodiment, stimulating the ICP includes culturing the ICP for a period

lasting between 1 and 5 days in a culture medium including less than 5% serum.

In an embodiment, stimulating the ICP includes culturing the ICP for a period

lasting between 1 and 5 days in a culture medium including at least 10% serum.

In an embodiment, stimulating the ICP includes culturing the ICP in a culture
medium including a factor selected from the list consisting of: erythropoietin, a statin,

and an antidiabetic agent.
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the cells are CD34+CD45-/dim Li an enbodi nent, at

| east 2% of the cells of the |ICP are CD34+CD45-/di m
war@embsoei n stinmul ating the I CP includes sti nPCEIL20¢5/001345

the 1 CP of which at |east 2% of the cells are

CD34+CD45-/dim I n an enbodi men t 3 t
celnl an @ﬂbQ%@eFCPtIW@t@BIH@ICPaHWEW?é culoirisg Hfrﬁfé tﬁnr?g“ﬁmfe

med%tg‘b mcﬁ:> gl ﬂ?ﬁ%? sSlebt %A[h g%athlgte chifsitdl ohiethoRh, bRAKin,

S are /dim IR an enbodi ment,
progédim, arCRiremebriitedd, ahd kextisénes mi | lion cells that have a

density' of less than 1.062 g/, at |east 1% of which

ar g 4&D3dhtéddfent, dtifulaing twh ECRiimlsdes rultating thet 10 inGPculture

i ncl udes stinulating the | CP that, has the Ieast \
medivn] incbdinged fastar fakecRAvEm e diss FeRpistne (&t higr?> AP 133,

d DIW an enbodi nent, at | east 60% of cells in the
an?‘@;b CD3 1+, and wher ei n stimulating the ICP

udes mul ati.ng.t.h S, .0
coft S Fufliffens R (IR HLAR, BhpkRRineCRe B he
presérﬂ:@'dfdd9$acpdle§é%ctd%igtrbﬂleth@@8t asndstjpgodt ctythpoietin, a statm an
adm nistration to a patient. |In an enbo

antldr@bermgdagenm a deigzqdidipdiangg reSiglitpope o a Q{opgéaégp(fh%w 15 giiation-

o SR ) (S LipEs N, P conghtes .

FGF“WF@_FI, Eﬂl\/fml llK’),rTGF i, EGbottitareVEGEFT BELAGRIDINH, GRENIud@ET,
I.ng ce t

NT b6 SoF Gi NS> dHk aBIGEs oy e PTG Rre. RistheR” e

adre ogo?ﬂfc#]ay%lhﬁﬁs watd, N t31397a%63/46ﬁ101m@r}¢0d%&1hﬁic%1d (A}, @Rparin,

- from app to the gradient.In an
insuéinbadi forskblin.tdoetidoBR i s characterized by at |east 2.5%

of the I CP being CD34+CD45-/dim and wherein
st ifshadrhtglimbe, tKPmietiold uddadst prepdraty thg ICRe ahdHacilitating a

having the at |east 2.5% the | CP that e

diagnpsia 1Epats Yo ChaFﬁCEaﬁﬁlSBhﬁfg F RERATAUOR 8? EIEFI%EDS
characterized by at |east 50% of the | CP _heing
andnwhemehadimentriheamiehgd tindudasHreazing e dCEt I?I‘iﬁﬁl tatﬁtlﬁﬁﬂa“ng

the | CP having the at |east 50% of the ICP that are
14+,

In an embodiment, the method includes freezing the PCP.

In an embodiment, the method includes transporting the ICP to a site at least 10
km from a site where the ICP is first created, and stimulating the ICP at the remote

site.

In an embodiment, the method includes transporting the PCP to a site at least

10 km from a site where the PCP is first created.

In an embodiment, the method includes identifying the PCP as being suitable
for therapeutic implantation in response to an assessment that the PCP includes at least

1 million PCP cells.

In an embodiment, the method includes identifying the PCP as being suitable
for therapeutic implantation in response to an assessment that at least 1.5% of cells of
the PCP demonstrate a feature selected from the list consisting of: a desired

morphology, a desired cellular marker, a desired cellular component, a desired

22



10

15

o
o

In an enbodi nent, the ICP is characterized by at | east
40% of the | CP being CDl4+, and wherein stinulating
wo b@6l&B0i ncl udes stinulating the 1 CP havi ng tPET/at2005/001345
| east 40% of the ICP that are CDl14+. In an enbodi nent,
stinulati the ICR i.ngludes stinmulating the IICP to |
enzy iy feieali] BeEPoh I S aas PP, sy fevog Rhysiolpeical
featpé.ogeni tor cells. In an enbodi nent, the nethod
i ncludes deriving the ICP fromat |east one source

oLt e Ao 1t b COUEAS) A0l VOB, o s

for thavaptutit yupleptatien frateaportse ¢ areassassuient thastha P Chimakmdes at least
ri pheral bl ood, peripheral

1 mil TR QW% ,obi lli zed Dbl oog,cpoe _
MR8 SHEIRSHER Ge! BRI &CPSkin cel I's, and plant tissue.
I n_an enpodi nent, the nethod includes deriving the |ICP
fr B}ﬁ%ﬁlﬁ:@%m@nb ribe %&mdemglélﬂ%%td@a“gm&ﬁ%@ H&N pgpeing suitable
for tlg&nbﬂ?al% 'ilH?laﬁﬂcaiioﬁ EERRpddsS %ér'ﬁrb AEsshiRZ @At fhk FHUCmC R &R} least

i ment, the nethod includes |§entify| ng an
1 millipneadkemyeyiqprepeniwis.t he PCP. and deriving the | CP
fromat | east one source selected fromthe |ist
cohsars embgdiafent, tths sueh@linoludgoidentifying the RCPOhs bbi@g suitable

i nt ended recipient, tissue syngeneic to tissue of the
for thejpReiie anpl@eiagplém TespOnSs (R ampISeRsENeat that thethi(dsinaludes atHeast

lmiilmn%%@célﬁgﬂo%ﬁ%s. and tissue xenogeneic to tissue of
the intended recipient. In an enbodi ment, stinulating

the LG .Miﬂﬂgﬁé tﬁéjlrﬁéfgé)cpgnctl\?cﬁslt%s];ﬁ%{inﬁ iR&r Ha%dPCP a gene
| asting between’1 and days 1 h a cul'ture medium
ideniified asdiuitgblk €ssgenbalergfhe serum I n an enbodi nent,

stinmulating the 1CP includes culturing the ICP for a

peld ot ehmdsdinteat, RRé WeeibdlindRdetrilaY&tihD adochbllihtdltBe PCP, and
medi um i ncluding at | east 10% serum Tn an enbodi nent,

subsgquently atspyiing hlsveloH expisstiereef balgensi ng the 1CP in a
culture nmediumincluding a factor selected fromthe
| i bt aw embpdimengy thé mathod mches ehnsfectimgst adrienintcathd IQF, and

bNanti i abetic a%enltﬁ.f n_an .errb%gi ment, stinmulating the
SUDSFRISIH BTSHHEY £V E UHicAgreeHE" PIABe s cul ture nedi um
i n¢l udi n .factor selected framthe |ist, consisting,
égteln%ﬁgmaerﬁf éqlrgtl]lapﬁg t]f!ﬁ' (I_,%}égpquc’lesaqplturmg the ICP du%ng a

peri @IS FRACQN I £l B0 (%rgg cortisone. In an enbodi nent,
. ! |

stinmulating the includes culturing the ICP in a

cul Yh ©@mbodiment, stimulating the ICP includes culturing the ICP during a
period of between 3 and 60 days.

In an embodiment, stimulating the ICP includes culturing the ICP in a culture

medium including less than 10% serum, for a duration of between 1 and 120 days.

In an embodiment, stimulating the ICP includes culturing the ICP in a culture

medium including at least 10% serum, for a duration of between 1 and 120 days.

In an embodiment, the method includes characterizing the PCP as including
angiogenic cell precursors (ACPs), in response to an evaluation of at least a feature
selected from the list consisting of: a phenotypical feature of cells in the PCP, a

genotypical feature of cells in the PCP, and a physiological feature of cells in the PCP.

o
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medi umincluding a factor selected fromthe |ist
consisting of: anti-Tie-2, anti-CD133, and anti-CD

wQ@ 2006/064508N enbodi ment, stimnulating the | CP i neCT/U2905/001345
culturing the ICP in the presence of a factor selected

fromthe |ist consisting of: thropoietin, a statin
anlmmn eoibadistent chgeaterizingt the d’&ﬂy ingludewiFlacterizing the PCP in

ros
regp?f}SSFﬁg?%?aéﬁan%né&fa %lg?setn Pa f}benfg%tﬁranm ng agent,

ali?g%%ogﬁrrpe}g@_e amcéglgmgéi}f, %é;mf gt%lfzhe}?D gte klt;neet PCP in
respMEsgfo %’é‘ﬁal%ﬁ of GRef theanhds3, NT4/ 5, S— | 0O, CNTF 5

CFN, ADM F. estrogen, prolactin, an
adhem@ub@dlmémd gl utamate, serotonin, acetylcholine,

f o}lgekp elflﬁt%pl%alrat‘[éhtgre( M%egggﬁ{rhlgolo&l@ﬁ ét[?re s%fégted ﬁ dn the list

cortrsone dr men

condiginlgWHes cdll SRk thdne2d (R, amsldngacd LI, atspi’i@l&ashaped cell, an
dlagn03|s respon3|ve to a characteristic of t he

irregulahyashapedbeelbfa grarulpteb. Ceﬂna aell inebistingramen a’f&?é dagt Redeus, a

ot 5104 58 SRAIRAbAR L R PEL s THARH 0 popoai
and hlell R&Rng hpoBRosdTRsbetaid , the net hod i ncl udes

transportlngtheICPtoaS|te at St kmfrom a
si charppierizng Hae |REP |1§°1f‘ﬁ1’~“rsst3haé?“é§tzé‘&g a]é“né) %g)t IiF ROy to an

e\fal{r%lét?%n %ﬁh@& l&g@d 1[}18 t0?0 ?dai ?eatdr@ an_enbodi nent, the

orting the PCP to a S|te at

east from site e
cr itétagdemg?r?lgnﬁnt r%ggrgcterl.z%{\'h t'tig t@@efﬁg%ﬂt[fztgg that at least
1.5% @€ 0¢1lSf fi tROPC P @aRCRe aslcbred ighngyi t abl e for therapeutic
i npl antation in response to an assessnent that the PCP

I Nq}, YdesSnidith&aS thatadBrizih® heREP ¢RilhEes chﬁlra@ﬂ%rlzmg the PCP in
enbodi nent, the nmethod i ncl udes identif t he PCP as

respoesag suilerdificatiérom tht BERp 1t featuterpslested qn@) &jligt consisting of:

S e n I
CD O b AR B S n CPaae s 2k rBPR. STARRE th144.
von! WHlebSRMASH star nSlHQKCDld?)S SHBd fiblmpral, @oNagea tdssl, b&l(lhoen type
cel lul ar narker desired ceIIuIar co onent ,
111, gedageadype 1V, ICAM type 1, ICAM type 2, , vimentin, BMP R IA,

BMP-RII, CD44, integrin b1, aSM-actin, MUC18, and CXCR4.

In an embodiment, characterizing the PCP includes identifying that at least

1.5% of cells of the PCP have the selected feature.

In an embodiment, characterizing the PCP includes characterizing the PCP in

response to an assessment of uptake by the PCP of Ac-LDL.

In an embodiment, characterizing the PCP includes identifying that at least

1.5% of cells of the PCP demonstrate uptake of Ac-LDL.

In an embodiment, characterizing the PCP includes assessing secretion by the
PCP of a molecule selected from the list consisting of: IL-8, angiogenin, VEGF,
MMP2, and MMP9.

In an embodiment, characterizing the PCP includes identifying that at least

1.5% of cells of the PCP secrete the selected molecule.
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2enzyne, a desired receptor, a desired genotypic
feature, and a desired physiol ogical feature. In an
weedvodo4sent , the nethod includes identifying tPer/BOBRA®1345

bei ng suitable for therapeutic inplantation in

response to an assessnment that the PCP incl|udes at

| elusan emhpdinienh chagriggenedhe 8OP webday sWiuingacpariion|gf the

an enbodi nent . | es,hd By e .[cP
pp h BORAD-SER: sutepdR PR TECRES SplURBRMAETth P ofidea
portib8 afomae: $cdechtl fromehs isndonsRahg bhea MBRlikactrudes, atcolony, a

least 1 mllion cardi onyocyte progenitors. In an
clustgrygndip feadencst iRaniEERH By ‘%m@g“apgaé}?ﬂ‘ﬁyi ng the PCP as

bei ng suitable for therapeutic jinplantation in

r ebpemsehodimentashuaersing thaf CPhichdes iidritifidag that at least
1.5‘%8e ﬁﬁgé }slin 1!,3 lc'yﬁ@re@@?h%'& l‘fa%lela u}gég%néél&{téﬁ {rbﬁ AL list ccirﬁésting

nmen I 'ncl transfecting rnto
of: BERatorgena ddemnke fstracturs agudtilidlte foen geoleny herchpter, dml a
an enbodi nent, the nmethod includes transfecting a gene
tendprpydo iHeratecioWagtih dGpeatiReRhl y assessing a | evel of

expression of the gene. In an enbodinent, the nethod |
i n&1 aembodiarest,dbe Method ipedndesiinelading ddgntifying e PCP as being
. subsequent | y..assessi a.leyel of r ' fa.th
s SRR o Fkfbaf! (S5t por
incl§dék atlebid hhBod G@Puring a period of between 2 and 120
days. h an enbodi nent, stinulating the |ICP includes

culid Wh icffbholififert GRe A thADinRIudes chda@bridift WREPCB agmitlgling a
days. hi an enbodinent, stimulating the |ICP includes

cardgarhyagyien§ MG e PCEAN respanseutotanrey alwetipm af p iRatwigisplgcied igm the

. than .10%.ser for.a rat .on -
i QRS R Y g B e PR on e
cell€ihl the! PCRYatd @ physhlbdica feanht wf eeltEiditnPCRCI udi ng at
| east 10% serum for a duration of between 1 and 120

days an iR BERO AR zitd heNBL M Qb1hdRS | cHel@Sterizing the PCP in
characterizing the PCP as including angi ogenic cell

respongciorscrslua@Pel at 1¢ast pesfohs atuesan eval uati on of at
| east a feature

In an embodiment, the method includes characterizing the PCP includes

characterizing the PCP in response to an evaluation of each of the features.

In an embodiment, the phenotypic feature includes a morphological feature
selected from the list consisting of: a cell size larger than 20 pm, an elongated cell, an
irregularly-shaped cell, a granulated cell, a cell including an enlarged dark nucleus, a
multinuclear cell, a cell with dark cytoplasm, and cells arranged in parallel to each
other; and

wherein characterizing the PCP includes characterizing the PCP in response to

an evaluation of the selected morphological feature.

In an embodiment, characterizing the PCP includes characterizing the PCP in

response to an identification in the PCP of a feature selected from the list consisting of:
CD31, CD117, sarcomeric o-actin, f-actin, o-actinin, desmin, cardiac troponin T,
Connexin-43, o/p-MHC, sarcomeric —a-tropomyosin, Troponin I, GATA-4,

Nkx2.5/Csx, MLC-2, and MEF-2.
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sel ected fromthe Iist consisting of: a phenotypi cal

feature of cells in the PCP, a genotypical feature of
weelbsedsni t he PCP, and a physi ol ogi cal feat ur ePCI/ICedI®1345

in the PCP.In an enbodi ment, characterizing the PCP

i ncludes characterizing the PCP in response to an .

evial apatmlendimenta charagienzingyheoPCP facpdesrhprsterizgahe PCP in

enbodi nant . . ¢ r b Zyh t jnel . .
esneBRE PR BPh o AP REVRS 19 HIBAFER 4o sioued o
the 18R6¢hsBking b8 $pednirRsc-aktinBra@imhodictiit, :desthan, cardiac troponin

phenoryprcal feature includes a norphol ogical feature
T, (fminenmeﬂti%,f oM, | Jastonesoies st PPRILEEIN, o TEoNIy | | e GATA-4,

Aarger an 2(8 ~an elongated cell, a spindle-shaped
Nk\cé{qs\%i‘ﬁrl?ﬁagﬁ‘é bﬁg\ﬂr Izyl-shaped cell, a granulated cell, a

ce i ncludi ng an enl arge ark nucl eu . .

ol B e Beitpe MRS Gl g Ta2) prige suitable
for ttﬁ&éﬁéﬁﬁb‘ 'irﬁ%l’arnﬁtiGE il re'sgkcrlslé% A9 aReSHRAPOEH fhe PAUTinaluded 4t least

‘having a polygonal shape; and characterizing the PCP
1 millivel Cd€spropamiact eri zi ng the PCP in response to an

eval uation of the sel ected norphol ogi cal feature. In

anire gh eeibsaithent c baraaedzing ity PCReinPlORed idsntifidsg that at least

I denti fyi th 9
sonaonnnd SR ba S s hasbeti A ohh B 1K SRR ng ot o
CM@%%%%I@J irﬁbgﬂofo'?yﬁcai’%ah{&_@érﬂa@ﬁ cRPREAGH e6f i NOMIhessBited
I'n response to an Identification in the PCP of a
cellfl@amurker, sefpesssied dfr 0 @MEerogdesitor gensi _ofvgy and exmgssion of a

4, CD 17, CD1 Ti e-2, CD34+CD133+. KDR,
CM%%%TE?P“@%@?%“WI | ebrand Factor, SH2 (CD 105),
, fibronectin. collagen_t |, .collagen type |E .
collt agembogiseentaLba ey PCH B ey ﬁﬁg@&e"\%ﬁ%ﬂﬂ}e PCP in
resp\g’)wt#ni'deﬁ% oge‘n tBMPCR! df anGlAfidn ih @%ng%éentobadtivation of the
aSM-actin, , and CXCR4. In an enbodi nent, N
PCIT; higs &tibesélztnd ftone tiedRt consistide ofi idemasing intrigealvdar Ga2™ level,
east 1.5% o0 ells of .the PCRP have the sal .
senqra R IS4 A G B SIRRICe T Y P I S e el celluer
contr&loHdssisghar acterizing the PCP in response to an
assessnment of uptake by the PCP of Ac-LDL. In an

BN Sbos Mg 25k SR AUG LR LI VAERCP o prgance
selededDRSionAtusingp4 akehniqueAssleditd from the list consisting of: electrical

activation of the PCP, and chemical activation of the PCP.

In an embodiment, the method includes:

assessing a phenotypic aspect of the PCP and a genotypic aspect of the PCP
and a physiological aspect of the PCP; and

designating the PCP as being suitable for implantation in a patient in response

to each of the assessments.

In an embodiment, assessing the phenotypic aspect of the PCP includes
assessing an aspect of the PCP selected from the list consisting of: morphology of the
PCP, a cellular marker of cells of the PCP, an enzyme of the PCP, a coenzyme of the
PCP, and presence of a designated cellular receptor on cells of the PCP.

In an embodiment, assessing the genotypic aspect of the PCP includes

assessing an aspect of the PCP selected from the list consisting of: production of a
26
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In an enbodi ment, characterizing the PCP includes
assessing secretion by the PCP of a nolecule selected

wo p@a064sel | i st consi sting of: |L-8, angi ogeni nPCVHE$)5/001345
MWP2, and MW9. |In an enbodi nent, characterizing the

PCP includes identifying that at |east 1.5%of cells
ceng Py ol PEDE L0 Ertrer i St Betda Sebh SaUled (Th a8 generaton of
gen@ FRQRIMBNEol s efeamtier i zi ng the PCP includes cul turing

a portion of the PCP on a sem -solid extracell ul ar

mat i Xy R imaRdad Iy peLk Bot.he cul tur PELLI on

a feature sel ect’e S? érasg{r% ElﬁeeB%Shs(?o lbaﬁs?sg?(ftn%feg-lﬁ: P QE) includes
ass¢sgipg-ahiakpecs vf tetRdReselactabfromythe Hstcousibig ofaBébi@ion of soluble

Mol SR FirE TS O HETAct SRR ohspaby felgeRe PCP, Tesponse by
cellk dEHIHOP GidAR! afd arl &85 atic P2406n %‘i{f"ég %fytrcgl?ﬁ f»fht(lele PCP.

cul tured portion have a property s
l'i sfy £POshsdil ' £, fube-1ike . o
structure, drjll@g%?l{ml tn{? a{ogalﬁ%frapnesghg git%}ﬂnﬁ a diagppsis gespongiye to
stingulatgngaba QP toodifferpneibte intowhs BEPa chenpattractant. In an

enbodi ment, the nethod includes including identifying

t helnREPembdoditicng fatilitaik etht QfiadnBsk aRAUYdsCadsER]RNAELRR to
response to an_assessnent that the PCP includes at

WmFEQ?tSUPWtMni riheal€sprofyces a partrobir wharactetisiie afshhBAP.
i ncl udes characterizing the PCP as including a
carldiasrppogdineent chiomeed inpludessipowteetinga genecvad thatl CBprior to
: f e selected fromthe |list consisting of: a
Stmﬁ‘%ﬁl&tﬁ%l}dgpf eature of cells in the PCP, a genotypic
feature on the cells.in the PCP, and a physi ol ogical
{ eaf PoBPORBIRG RS EHI SRS, S o] e riEARREHEE o the ICP a
gen€ hidnafit@bd FhidBletheodAthdris) udes characterizing the PCP
in response to an evaluati'on of at |east two of the

f egt,ur,es : [ t had_i ncl udes
qhgxrjagtﬁere{nlg?%lg{étnﬁe %Cﬁﬂlgtﬁéﬁd uld-ggldc agrgg?rénq’zf‘%gatwgd%for
adniinisragposepdtisnartheeR@P wahdratad bf defiabniifioh e theeRERIRS which
th In an %rrbodi nt, the phenotypic feature includes a
eﬁ?ﬂea}?él &) Rapstecisdt ure sel ected fromthe |ist
consisting of: a cell size |larger than 20 nm an
el gﬁ@ﬁteékpoé@qr{te the methadgneladesstisniging thel(P ingludes incubating

the RFRRLY @i ~ Dl Ngoan, enlarded, dark
¢ nucPleus, ﬂnér}m a% ]i’nﬁglcﬁ%gg%e @gﬁd%ﬁ"aan%&vﬂl V\ﬁﬂ}aﬁmga?"ff%r :
cytg E:’ll"l %mod%]e%t,ctﬁle lrlls’eth%rdri%&%ﬁgs fhe gpo%xrftglelnﬁelmcgnog a?t%p 1s selected
from the list consisting of: collagen, plasma, fibronectin, a growth factor, tissue-

derived extra cellular matrix, and an antibody to a stem cell surface receptor.

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

fibronectin.

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

at least one of: collagen and fibronectin,

In an embodiment, the method includes mixing the growth-enhancing molecule

with the at least one of: collagen and fibronectin.

o
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ot her; and wherein characterizing the PCP includes

characterizing the PCP in response to an eval uati on of
wo b@odedsect ed nor phol ogi cal feature, In an enbPdi/m2005/001345

characterizing the PCP incl udes characteri zi ng t he PCP

I n response to an ide t|f| |on n the PCP a
f el @? @H@@ﬂ@&n&dthf B BRI 9 M Sff?acwelf"ef that
inclugg gn?olé&ﬂé 5hd ;?séifa?dt@ lay@r #at irfélLfdle< the at least
e , car I ac oponin T, Connexin-43, alb-VHC,

one Gfacmtugemandﬁbltoneqiuwyom n, Troponin |, GATA-4,
Nkx2. 5/ Csx, M.C-2, and I\/EF- 2.1n an errbodi ment ,
chif acégbddimen, sthreulB@h ihedCRdedudsar act eri zi ng the PCP
in response to an jdentifjcation of t PCP as .
ex BB ian iV SgBe Uy PSrigch ceHriag) be K fip oinfihire mgfivm
mcl@%le%t‘h&gl%seﬁﬂ .C@geric a-actin, b-actin, a-actinin,
cardi ac troponin T, Connexin-43, alb-NHC,
sar:lmam@ral mga @nmduy@spenodTpmlpumgnthe ICRATA- @ culture medium
1 kx2. 5/Cs M.C- 2 &ﬁVNEF 2. hi an enbodi nent, the
inc f ?n%Eatie’h aégqqab Py¥HE" t he PCP as being suitable
or t erapeutlc i mpl antation i.n response tq an
Lo G DR cHRGIEGDE 6 RdR E Y Sagrm Smheripjncludes

10 culn% tHé Wrtaodlﬁatldnrbf%@t\%épqddnmtda gharacterizing the
des | dentifying that at | east 1.5%of cells

of t he P [
anz:eo‘lﬁngp% Ieﬁ\g CB\:&JWO t@%&ﬁé ﬂg%fé tht% \%—%teﬁ.g%{l 1%?&12? includes
cult&rhﬁ:r 86 IEP if&td duratorpsfarsi@n lodndad cﬁyﬁt associ at ed
cellul ar narker, expression of a CMC-progenitor gene

pr eglugt en%@gu&)h@r esisiriy B CIEMuriRiogRNhighfserum time period
physi ol ogi cal feature. 1n an enbodi nent,

incledeacalbweng the HgP foren dertian heteesndhanda@Oedeysi ng the PCP

in response to an identification in the PCP of an
15 actlh oam |emb|oémpmmseult1mr@cthevéf€1i’ odurmg tMeh%@FserlMetlme period

mull‘lcﬁfﬂé Sel tigh‘ﬁ? gf & ‘Hlt"‘tg‘?n S V'Te eﬁlm%t égdjcgaé? ating

nenbranal el ect rophysi ol ogi otentials, and

me dh é@bo@é}qﬂhl%ﬂl &laﬁtth%\éf%?)oﬁﬁﬁg o Jogv-Seimagitie period is
perfs%ggﬁlg b culefifnd e 06 alule) #E BAGkK FnldYkrfole PCP to

ed action, using a technique

se £% egmfbo&menbecdleu%g%Ryﬁti»t bfithePltie RAESHLCAIe period is

20  performed following culturing the ICP during the high-serum time period.

wn

In an embodiment, the method includes:
during a hypoxic time period lasting at least 2 hours, culturing the ICP under
hypoxic conditions; and

during a non-hypoxic time period lasting at least 1 day, culturing the ICP under

12
N

non-hypoxic conditions.

In an embodiment, the hypoxic and non-hypoxic time-periods are within a
culturing time period lasting less than 30 days, and wherein culturing the ICP under
hypoxic conditions includes culturing the cells under hypoxic conditions during a first

two days of the culturing time period.

30 In an embodiment, the hypoxic and non-hypoxic time-petiods are within a

culturing time period lasting less than 30 days. and wherein culturing the ICP under
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activation of the PCP, and chem cal activation of the
PCP. In an enbodi nent, the nethod includes: assessing

wa2hoesdypi c aspect of the PCP and a genot ypi BCHHREEY001345
of the PCP and a physiol ogi cal aspect of the PCP; and

designating the PCP as being sujtable for {nplantatio
hypoki eenpiatone mclpdes calipong ther 16 Teundsr SYPPHE C%‘%‘%E@M‘H@. & fust

’ ; i e ssing the phenotypi c aspect of
hw}%ﬁ%eg@g%?ﬁgpggg@eggéégsing an aspect of the PCP

sel ected . frromthg [ist consjsStil f.: g OV, OF iote:

* P Bgeg e, b FERR, PoARPp Gl BB B i o
cultuBiRg Wik périddhRisiiPlesa tieped yams, afd twhereRCRIInarig hedS@noeler

of a designated cellular receptor on cells of t

hypole GO iTDR NSRS USRS ey | WSE B PRI of (a2
hourég e\%}%g 3 lﬁ?sﬁ l(t)\%g ?ﬁé&@%ﬁ%ﬂ%t%(} %ﬁ}f&a@ﬂﬁg Eulﬁfrintgr{ﬁn? E&iod.

I'st consisting of: production of

agene hy.cells of .the PCP, r Welal : e;
S B AR s T A S 0 e
prioict8lchBugdg the@CPGRder Hondiypericediditohs., assessing the

physi ol ogi cal aspect of the PCP includes assessing an

aspeah effbohfife®CRuaRINgChedCPraidet Repdxis totdiishssisi @formed
of : secretion of soluble nolecules by cells of the

follomdry cjemimgahd KFP wides ingmalsoiy caelitiansof t he PCP,
response by cells of the PCP to signals, and an
enhyamé¢mbodimant, stmulagng drenf€® ibgiudest | s of the PCP. In

on SIS e 17 TELIEE | Rk EL LR, e e

di ﬁ‘é_rﬁéw‘?ﬁ‘% hEAb&st sBh® cLINE REFICH fomnthe fik@dbhmiter at the end of the
facilitating the diagnosis includes assessing an

firstgwttemtofttloe pdvicshande stinul ati on of the I CP produces a

partjcul ar_characgterj stic of the PCP :

Cstaf g in & SRt fufbed dSord Rerkih flhe gerid, e ool
rembVHdGrdrihel ikt @inthert © stimulating the ICP. In an

enbodi nent, transfecting the gene includes

tr %%@&%F&%Jnﬂttﬂe Rl Gheiadgeandséfendy {0 e skp of culturing in
abl e t he

suit or gene therapy. In an enbodi nent,

themmb@b@nﬁdn@ydes preparing, as a product for
A Ruind 1B % BBy &taind: Wit AENSSALEAr BY additional
culturing period;
removing at least some cells of the ICP from the primary container at the end of
the first portion of the additional period; and
culturing, in a secondary container during a second portion of the additional

period, the cells removed from the primary container.

In an embodiment, stimulating the ICP includes:

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

removing cells of the ICP 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 ICP includes selecting
for removal cells that adhere to a surface of the first container.
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t he gene has been transfected. In an enbodi nent, the
nmet hod i ncludes stinulating the I CP includes

w0 p@detsoing the ICP in a container having a SuPCHOR005/001345
i ncluding a grow h-enhancing factor. In an enbodi nent,
the nethod includes the growth-enhancing factor is
sellibet HPAOMMLHETIONEIE $Jpst semageldt of BeIICEgerludes sclecting

I il ti ' deri ved
for BBl ref & oMo LT T Bhus 3R T em cel 1
surfa tor,. | nbodi t ti t] h
O B RHRaGhT e BB EHECH B o GO AT P Arerg
enhahéldoaf@]deir! Udl Nohaeidlr MuBngnhanceng el feulcen@itRerincludes
than collagen or fibronectin. In an enbodi nment,

cultimyea thadCRép thedirstopniainer diké inclutes Bt groythrenhangpg niplecule.
contai ner having a surface that includes, in addition
t o In lre gmibwtimesnt b grnghranhawing madtculee sselees] dfom the list

col | agen d fibronectin. In an enbodinent,. the method
confiiedaec R hgP ERES FBORE Bh A seT g FoT e SR of e e
cell@br mM8@KLanANA a&fibodobla2@an cansurficbr@Rpeti Nl n an

enbodi ment, the nethod includes applying to the

sur, af %nﬁoh%ﬁﬁ'ﬁ, thd&dcohd E%Mgﬁqér HhRRASE OV By @RRARGERG: growth-

nol ecul e and a separate [ayer that 1ncludes the at
enhbreast moteeulef and othesge nulanthy therloReint the sedomdagontainer includes
enbodi t, stimulati the LCP jncludes; duyring a
culiEge Qe e ot ol Rl Hremt-ftanBile fuplseule
medi um i ncluding | ess than 10% seruym _and duri a .
hi dR-defhediprwal ghe i tiheanhenging, gﬁnqu?Fé‘lq épseﬂ?fzt%tf diop heolist

e oz | ef ot AR QEoLOMA! anl SO 367U cell

oM eﬁw%r%ggﬁent }%gﬁ’u{ ig{ndé%t he PCP%guarnl ng thge FEm e

surfhcaeesgtarm t i me peri od includes culturing the ICP for a
duration of between 1 and 60 days. In an enbodi nent,

culThudn B@bbdithehCRtighathg intRideo\wnBeing el FGP pethi adleast one

i ncludes cul turi ngt;_ the ICP for a duration of between 1
factgndertyed 450 a pHNRIA UéMSodi nent, culturing the | CP during

the high-serumtine period includes culturing the |ICP

f orinzandembedimmnto fthd sreiledningludes preparinga g sonditioned medium for

culturing the ICP therein, the conditioned medium including the factor, the factor
being derived from the tissue, the tissue being selected from the list consisting of:
peripheral nerve tissue, central nervous system (CNS) tissue, retinal tissue, pigment
epithelial tissue, photoreceptor tissue, fetal retinal tissue, embryonic retinal tissue,
mature retinal tissue, blood vessel tissue, cardiac tissue, pancreatic endocrine tissue,
pancreatic exocrine tissue, smooth muscle tissue, lymphatic tissue, hepatic tissue, lung
tissue, skin tissue, exocrine glandular tissue, mammary gland tissue, endocrine

glandular tissue, thyroid gland tissue, pituitary gland tissue, and plant tissue.

In an embodiment, stimulating includes co-culturing the ICP with a sample

tissue.

In an embodiment, co-culturing includes preparing the sample tissue by a
method selected from the list consisting of: slicing the sample tissue, and

homogenizing the sample issue.
In an embodiment, co-culturing includes:
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In an enbodi nent, culturing the ICP during the

hi gh-serum tine period includes culturing the ICP for
wa@2adnetsoon of between 1 and 60 days. |In an enPCUILReoN(001345

culturing the I1CP during the lowserumtine period is

performed prior to culturing the |CP during the

h| gtﬂlzs%g thasempte tHeng GProdyge &ﬁoéﬁlﬁl@m%ﬁfhuﬂb @M uri ng

t e bR oS Ren!EUEAGILITL FRaRRbhBohst EUGLA Ted

ovmng “cu :‘r‘long rlngthe hi gh-serum ti ne
pe n,.an 0 o
ﬁ\/ ' kOCELP}?B 68r°.“o“d ]il"asr}clJr%lgsg gl§ttﬂg %%9% s 188 the
ICP gylhts@mi p&richBle nidhbtagter hypoxi c condl tions; and duri ng

a non-hypoxic tine period lasting at |east 1 day,

culd uhi BgbsdigiehCRnM mqgﬂhoaqnclhmwabﬁommgl fhie OgMEnpIE Nisdlle to
enbodi ment, the hypoxi c and non-hypoxic tinme-periods
inchaleea Wissui selestedufromr the dlSt ARSI g Q)‘(yal PerRhqralgneres disguga fentral

B T G A

tissu@ O] trb @k tﬁbl[e' Bfhbayohid @tindlvissad satafe ﬁehﬁalambmeu rbilcngl vessel
time period. I'n an enbodi ment, the hypoxic

tissugo AATHiRR dich s maﬁ@fﬁ@r pRstosTing Esihet ﬁiiri?r%’fl“aﬂ\f)alillil%@sstu?n%“ooth
musgl%r gs(ae {q{;]}ﬁgif Cﬁ&ﬁe th t1§ O d8Y S jun@"Hss LB Niissue, exocrine

ur ng uriderhypoxi ¢ ‘condi tions I ncl udes
glandullat Uiskwty hivamaGP gland etisshy, pendocrino gthintlian disshey ithygrodd gland
l ast two daé/s of the cuIIurlng time period. In an
tissusppideifane aland fisRenY R USHE- non- hypoxi ¢ ti me- peri ods

are wthin a culturing tine period |asting | ess than

30 Tq@MSis fafkk: @\rlﬁécﬂ i Ubdiddne witkear Shbetighent dtpeXiention,
conditions includes culturing the I CP under hypoxic

amﬁhmﬂfdrltmatsngmpatmmIm%lsdmg hours between a first two
a ast days._o ulturing tinme period.
‘iﬁ?ug%ﬂ%&pﬁjé?ﬂt E‘BE?&?’?%&C{}%@# alldnr%ider hypoxi ¢
CO@@h’Hﬂn@t@ﬁng snPREEAE el EduRsors o Ghe phitidnngint bielet €3 treat the

under non-hypoxi c conditions. In an enbodi nent,
dysowttiar.i ng the | CP under hypoxic conditions is

perforrred followi ng culturing the | CP under

noriFheye dx |atsocpnmd1dedo irs ac¢ardanee ewito dinnembodiseniraf 4hg peesent

the 1
invention, %étl?c% mcFudmg in vitro stimulating a core cell population (CCP) of at

least 5 million cells that have a density of less than 1.072 g/ml, and at least 1% or at
least 2% of which are CD34+CD45-/dim, to differentiate into a progenitor/precursor
cell population (PCP).

For some applications, 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.

For some applications, the method includes preparing the PCP as a product for
administration to a patient. Alternatively, the method includes preparing the PCP as a

research tool or a diagnostic tool.

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
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culturing the 1CP in a first container during a first
portion of a culturing period; renoving at |east sone

weelbsssbi the | CP fromthe first container at PEBIENE/001345
of the first portion of the period; and culturing, in

a second contai ner during a second portion of the
suitglle fypelecpg edls havingpdengity reswrihand .G72rgml cowdtdaringg. the GCP

]g%rat od includes, subsequently to
frmﬁh%eeeg?ggb éaltlﬁéﬁa%wn the second cont ai ner:
cul ont ainer durin
fi rPtsOtII B6Ft |p8ﬁc%f0n5h{ﬁ5m I%ﬁﬁ(acgq“z@arwnad Igast Poo o the CCP
belrroeﬁIDBMﬂ@IBlIS MdBAS tn@ BEEIRInk Sthef ctPeinfile! fsﬁmMFno 2 the CCP
mary container at the end of the first portion

ha"’(“ﬁe thed @f tlpashat Sheralothe RE ¢hattarei GB34i6DdSsdimond&oy some

epp R R (el PafeREEOLEY Rl e bt M P dnea e and

stm1uﬂatmg ther O inelutles stirhwiedigd $he CAIBa &P tHen® 18E€50% of the CCP
he ICP in a first container during a first

that 55 : CH P e WrliRgigmer the d:Cl endharasierest by asfleashd0% of
the LER dimephg-f ér{c%tm?@% ?ntgl@ iclf1€ Qt‘flmﬂfan%pg'bf da&?thavmg

portion of the turing na se
the @iquaﬂﬁ}f’érofdhﬂ@ﬁﬁ tbatszea:@ﬁdﬂﬁortl on of the period, the
cells renoved fromthe first container. In an

entfodisomptapptiestivns Ngimblafigatle COMEnslabésSstthulbiity tHePCCP to
i ncl udes sel ecting for renmoval cells that adhere to a

differgRtale QR Pity SFST‘PE?@ eoHedr e ofipioganitenedldi nent |
rermV| ng at | east sonme cells of the I CP incl udes
sel @é@@fﬁ@ applicatienp\seimudasing she AEP iddudest cudihieg ¢hd 6CR during

ape?,gagpg&\@% Bﬁﬁdgbréﬁ gﬂ}%l ner. In an enbodi ment, the

rst contai ner Inct 063 Sa surface thereof a
wt henhan g?rm ecu wherei n cul turing

} ROPR AT dor o e fd Tfidendeariveine. o Rgrmat legp one

sourlcél stlagredl iffcth tH@'l‘lTsﬁb&%'isuhEQ;f bﬂﬁh}éﬂﬁstl&n@ fetal tlsﬁue umbilical
rovvth enhancing nolecule. In a odi nent
cordg;» @@ﬂdglsﬁ\lﬂ, aconatal tissusehdadt tesgud, r’c«)mt tri'merow ﬁtoblhzed

bloo o@%h?ﬁér%]?‘glg»ue %rl;l?}%gzgr%%?c! g&orlrl%hucflleak}r ge?les sk ce?lsg Qf"t plant
tissue. Alternatively, the method includes deriving the CCP 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 CCP 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 CCP includes incubating the CCP in a

container having a surface including an antibody.

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

container having a surface including a plasma.

For some applications, stimulating the CCP includes culturing the CCP for a
period lasting between 1 and 5, 10, or 20 days in a culture medium including less than

5% serum, For some applications, stimulating the CCP includes culturing the CCP for
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cellular matrix and an anti body to a stemcell surface
receptor. In an enbodi nent, the second contai ner

_-WO n@bessl on a surface thereof a grow henhanci PQI/IL2005/001345

nol ecul e, and wherein culturing the ICP in the second
contai ner includes culturing the ICP in the second
a perfRNh@ind@entdeat] afics, udes: 1(W€aygiwwe bites hesddinm gndbmdiec o least
In an enbodi ment, the grow h-enhancing nolecule is
10%sglmect ed fromthe |ist consisting of: collagen
fibronectin, a gromh factor, and an antibody to a
st Bmsogiel applicdtans, stioudgsingrthe CCningldetirytaming the CCP in the

timulati i ncl | i WM .
T e
a thje?z'(fﬁ@i‘iilbﬁ'i%ﬂé,ar0§i§1¢t_a;?@'fe?9@rdliﬂ&bﬁkﬂﬁ&if@fa@iﬁaﬂidm@lﬁncmg agent, anti-

_conditioned nediumfor culturing the |CP theregi h(?
CD3éommti-TicohethtneBil g amcCidil ﬁgLEFh&R%c}Qﬁ:,bfﬁé» 552}5& M-
| eri fr Enilrix S NRSF Lrps ueThe .
S R R e R R A e G e
CNTitFI, SBUE, GERL alFNe rMﬁMfIF,S);&tlmﬁn( CNIS) adrérms aicotdet glntamate,
I ssue, pignment epithelial tissue, photoreceptor .
serotpm@sw,tylcﬁét%ap ey ratiapictacikRed): ?wagﬁﬁsk}]“}: g?lisﬁ%lfm cortisone,
1issue ture Lhal, td 06h V. | €linolei
cortifdly I GunEHE SEREF P ERERICEIPR ROREL lehRSinolei
acid,Pagorgat dced, exansférre, taaueidienRDGFMELIR rardistrophin, and
o Ignphatlc ti ssue, hepatic tissue, lung tissue, skin
thromp@sye, exocrine gl andul ar tissue, mammary gl and

tissue, d i I dul i , th i A
N gmﬁmde&%ﬁ%&_ B ot Bk RisRICIBE I OF Poutiacifipring
..an_enbodi nen i ' i
o R PR MM CRBaIE T
co-cul turing.i | ud i. 1 i
o EoaoRs| Baisate ors PEERPE  AyHES L Ck! BRI ot Qo

stimhBEnSHERIEP t F§SUfe applkaionn genhahidintheesdepie the BCL.
I'n an enbodi nent, co-culturing includes:utilizing the

Sa i . : i t1i . iUl .
co B e e R et T Che.
leastcldnidh tftcomediteredierenthe IGCRais fostbueiteteand siémulating thei Ggb at the
remcigg glléqlildlg(%e}%e g{ﬂ% Icaﬁgﬁ%,lptg?] gl%%lcl?nglﬁdsesé Lf%ngﬂo%gt € PR Wsite

at least 10 km from a site where the PCP is first created.

In an embodiment, the method includes facilitating a diagnosis responsive to
stimulating the CCP to differentiate into the PCP. For some applications, facilitating
the diagnosis includes assessing an extent to which the stimulation of the CCP

produces a particular characteristic of the PCP.

In an embodiment, the method includes transfecting a gene into the CCP prior
to stimulating the CCP. For some applications, the method includes preparing, as a
product for administration to a patient, the PCP generated by differentiation of the
CCP into which the gene has been transfected.

In an embodiment, the method includes transfecting a gene into the PCP prior

to administration of the PCP to a patient.

In an embodiment, stimulating the CCP includes incubating the CCP in a

container with a surface including a growti-enhancing molecule other than collagen or
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In an enbodi nent, the nethod includes designating the
sanple tissue to include a tissue selected fromthe
WO e@b/06B0si sting of . peripheral nerve tissue, PENI2805/001345
nervous system (CNS) tissue, retinal tissue, pignent

epithelial tissue, photoreceptor tissue, fetal retinal

fibloh&sie, F B¢ Qipphicdtidhi, Nadubhiiss iR, CORtENEincRIded Bleubating the
tissue, blood vessel tissue, cardiac tissue, .
CCBanercenteiner badpe p iswdaceitha ircludsanieraddition tesscgrpwth-enhancing
LSsug, t e clLe t1sSs hatie tissue, . .
o EELE AR EHRGLE. AFRURe NI Fod L5 Bppons. o

megbaridelhdes hiissgeahe Fasmrenhglcaipd nfol @aleewitRNMUOCdti 18&t one of:
| andul ar tissue, thyroid gland tissue, pituitary ,
CO@E% lagma end fibeamgetyy. difr spme apilicatiersy Brcimethed ingldes applying
k Jad itk i t ,
o B LA LI RCTRURIAS 4610, AMaRTRLIED o ot e
that idelnddsftie atdeast pad ofe ndlldgan,iphgra and Xibadnedyisf unct i on; and
adm ni stering angi ogenic cell precursors to the

patlh@ntembotingdntlefintulating €ld CChendthyEuncti on. There is
al so provided, in accordance with an enbodi nent of the

pr eBERE 7 dowrferush time PatipddculmeingdthagCER i & roylture medium
: i ' a .cell population (CCP) of at least 5
mcﬁallng?%()sg%agﬁloéo%%ﬁ %?ve a density of less than 1.072
g/ nduringna hidh-tee@mat tithdopetiodt cllaasly % OCPWhi & tutie medium
. C$34+CD45-/di m tﬁ differentiate into a
inclydigg grrates thagra caval &t 1 €4ISFTYBbpul ati on (PCP). For some
applications, the CCP includes at least 5 mllion .
cellios spmstarplivesions.denering the G duningFhealopssergn ime aeriod

: 9 | + - [ di iUl atln
inclpERSHEHE I LR ol b B H R P SRR Py e
appliegishs, Tultidihg ¢ CEP|dmrihfale high@emndamsideyio®findl@Rs chlt@ing

.062 g/m . For sonme applications, the nmethod includes
the é’ﬁg’péf Ariyratioa abdptisnd #rdotéP. eot20xdnvsni et ey aplicaions,

| | -  vel ¢ . _ Lng
cultd @R L 1 KE by (iR PR AT OP L FRRDDE the
CCRdmengph highisems tinet pariokdat FargsottzeapplPations,| eid@sing nhey CCP
stinmul ating the CCP.if the | s .derived from _

durifg FHRpY R B HEIE PeFaR I%B%Eor@s fallosing e g ehe B Rtiring the
high-serum time period.

In an embodiment, the method includes:

during a hypoxic time period lasting at least 2 hours, culturing the CCP under
hypoxic conditions; and

during a non-hypoxic time period lasting at least 1 day, culturing the CCP

under non-hypoxic conditions.

For some applications, the hypoxic and non-hypoxic time-periods are within a
culturing time period lasting less than 120 days (e.g., less than 30 days), and culturing
the CCP under hypoxic conditions includes culturing the cells under hypoxic
conditions during a first two days of the culturing time period. For some applications,
the hypoxic and non-hypoxic time-periods are within a culturing time period lasting
less than 120 days (e.g., less than 30 days), and culturing the CCP under hypoxic
conditions includes culturing the CCP under hvpoxic conditions during a last two days

of the culturing time period. For some applications, the hypoxic and non-hypoxic
34
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i ncludes applying cells extracted froma manmmal i an

donor to one or nore gradientssuitable for selecting
w@elb®64savi ng a density less than 1.072 g/ m, BEMIL2005/001345

deriving the CCP fromthe cells applied to the

oL B0 SRR S B s s 1
tharcmﬂa‘}%'d/ dﬂlﬂtﬁhnﬁﬂﬂz StP hdli@ttypexit RendEbnd fﬁ‘r@iuﬁgseéaltﬁlrmg the

stinul ating the CCP havi ng the at | east 2.5% of

CCE:@P’dftrHaPO%iF éomgqnsdgngt }’ed$tn?] hqugy befpigen &[ﬁpf?tlfwatdamsn@ﬂd a last
twolda€s %&@m%%rt erm%led by at |east 50% of the CCP

ben |rrulat|ngtheCCP|ncIudes

hd o CbpiiCatesr. SO U (G offER! | Rgouspepaiiions is

perﬁhﬂé@ﬁh&r {oz@d i gathe lc&ES indt) %odthypbeic CoRdBEhNT AHdnafively,

and stinulatin the CCP includes "stinulating the CCP

cultyang thg GHRueder hepetic aQwitims ihper@emed felioveng cujmmg theGCP
1md&%ﬁ%}$§§hk%§§%88%kPSt'”U!at'ng the CCP includes

St to differentiate into a

desi an desj r.ed cl rogenitor cells. For
soﬁﬁa‘éﬁlﬁl ?@E’ce%ﬁgmu ipgihe nﬁ’CIuﬁlpS ‘CCP i ncl udes
culchitirinld tHehe CPCR dUirkinBoRaiRG B@shOh et E‘@ﬁen ?bfaJ‘Qul%Lng

60 or 120 days. For sone applications,

peripdicl udes der | VI ng the CCP from at |east one sour ce

o1 <€l Al 4 Mt b, RO R OB bom B hbpance e

end 601he firstdteon dTRROBrRI; ddsue, adult tissue, bone

marrow, nobilized bl ood, peripheral blood, peripheral
bl GBS Ehtis¢cead certpingr dusiaigr seepndsportipn ofarremerlpri,gb@ eclls

rem ’etd‘?&rcﬁr?we‘ﬁﬁktycon{at}?ermt hod includes deriving the CCP

east one source selected fromthe I|i st

d f .~ EOr.
! Shio et e i Rodncr Tagall dbife 154 Bgnelce

se1e¢mrger@ral esmseeichlle tat @ihdrh @ PGRifa@nsk gherfirv fdudifg. G some

fromat | east one source selected fromthe |i st

applisgtigiss 1imeying at icpgswmeastio bbgeueCP dnelidssisslegfing i removal
celld tﬂ%tecﬂ %g alll§ ?é R epr%rfac% ofstilyglrsg%?%ene' c to tissue of the

reci pien 8@ﬁe|c to tissue of the
ended rec |ent an i Ssue xen neic to |ss e o
RS ISR RPN Ut Dok sPRGt TR o atacs el a

grovthleAdntrignehol 381 Cald 'c‘ﬁﬁhxtﬂr‘ige%e' aewbat (Haoritd %0%6&‘ n@udes

container having a surface including an antibody.

culturing the CCP in the first container that includes the growth-enhancing molecule.

For some applications, the growth-enhancing molecule is selected from the list

consisting of: collagen, plasma, fibronectin, a growth factor, tissue-derived extra

cellular matrix and an antibody to a stem cell surface receptor.

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, plasma, fibronectin, a growth factor, tissue-derived extra

cellular matrix and an antibody to a stem cell surface receptor,
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For some applications, stinulating the CCP includes
i ncubating the CCP in a container having a surface
WO p@b0disng a pl asma, For sone applications, stPOUIR0IINY1345
the CCP includes culturing the CCP for a period
| asting between 1 and 5, 10, or 20 days in a culture
medinum embbddigieny stigsidatinbhdncipdessailtufing oy CEPN®ith at least one
apgcl i.cations, stimulating the CCP includes culturing
facto ¢epires! A9k ApBFgehdIsPist iRy Warwaticaliofd thy, meghodopchges
' ; r [ i udi I %
prefR 5 RaRiid TR BT oIGHAE 09 O BRRh B S50 heo
mediuht inciudigg tthe faCCP, tha fatier ries dateddionat tisewmsiclame foém the
list %E%i%}%&b&%&*@%&@éL]%ﬁ%rbfé?ig%e:t%%{gri’abSq{z%q%gslafgt}ema&NS) tissue, retinal
tissﬁ@,sF@Méﬂ@éﬁﬂﬁchaﬁtissue, photoreceptor tissue, fetal retinal tissue, embryonic
proliferation-differentiation-enhancing agent, anti-
retigih3dssuanmatuTy ectinal asue. GBI vesselntissueDlardiAc tisBRe, [EROeatic

b oo P TR Bur et BB s
hepb¥aFBissueFNingABDMUE, sih OfiR6d, | dkocdie 2iiheMac @ikdueC Bldhmary gland
. glutamate, serotonin, acetylcholine. NO retinoic acid
tissypqr engogsiap gtandulay nesue thyrofdoglandlisske, piwitenysand tissue, and plant
rtisol, dexanethasone, estrogen, a steroid,

-201, sodiumselenite, linoleic acid, ascorbic

acid, transferrin, 5:azacytidine, PDGF, VE . ,
e PR er B R oo SR ST o ithen tissue
Fort déneMBipniesti dnd C b oLe@itur e RBIIIRY pfprifdCh, tadBdtissue by a method
facilitating a diagnosis responsive to a o
selegtedrizen ehe &ish eonsistingelpsligpeg drei Breebtisiuie aGCPomMPeRNiZBgRhe
o [.catian he thad includes, f.ir eezin h .
targ g e A PP bR G e LI ERT LSRR EOI A T iissee o

produte an@hbgidnédgledmes ahd @ezun@ritd e RUPR withlthe @Rt tissue in the
appl i cations, the nethod includes transporting the CCP

Con@igigaeds medivat. | leis1oma aRPHGRHER, &OsTUtErh dpcdudeR sSeppting the
targht tﬁs%ﬁe 'fé&%%ee@CP%Qf%] s%frﬁ{&h%a‘bﬂ%érﬁ&mt P at the renote
site. For sone app [ the d

tiss

I 'cat’i ons, met hod i ncl udes

transporting.the PCP to.a.site. at, |l.east 10.kmfrom a

51 00" hiat Pt Desh e, B ih o] iR Te i Bl yre
purpdies Ehd06k 4 Asshedasctt@ b thalistn@ndsttHgadMB&ipheral nerve tissue,

responsive to stimulating the CCP to differentiate

cenfralt gervRes PEReMEGENSonssappiretial i by5ee, Psient tepithpliplt Hesue,
. o it an ‘ . .
phog»%‘%gnﬁﬁgg kl?s(l)ll%:],n%t@llj ?ﬁ%af’é@%ﬁé iy e BRI ssh@ e Nedddf tissue,
blood vessel tissue, cardiac tissue, pancreatic endocrine tissue, pancreatic exocrine
tissue, smooth muscle tissue, lymphatic tissue, hepatic tissue, lung tissue, skin tissue,
exocrine glandular tissue, mammary gland tissue, endocrine glandular tissue, thyroid

gland tissue, pituitary gland tissue, and plant tissue.

There is also provided, in accordance with an embodiment of the present
invention, a method including in vitro stimulating an elemental cell population (ECP)
of at least 5 million cells that 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+, to differentiate

into a progenitor/precursor cell population (PCP).
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produces a particular characteristic of the PCP. Ln an
enbodi nent, the nethod includes transfecting a gene
WO nioe/0645e1 CCP prior to stinulating the CCP. FoPCHU®BOS/001345
appl i cations, the nethod includes preparing, as a
product for admi nistration to a patient, the PCP
gerEieatpedety irsiefid@r eml | 8 ingute ofully hehdesRddNFremWteC ol foveng
gene has been tr fected. In an enbodi nent, the
detglea s OTRHIPL B STPPY snisc gl alabeh ogeren il thocdrapingsy in
whit® admi nistration of the PCP to a patient. In an
enbodi nent, stinmulating the CCP includes incubating
the CCP in a container with a surface including a

g7 0w 11 - enRGTIOESERPEH ONRIP Shnt A WRkKRgen

orfibronectin sone appli rons, " I'ncubating the
CCP cell s incl udes |ncubat|ng the CCP in a contalner
' iti.on

hawi.pg «inclu n-a
or ibnt B REEEGP ] SbbP B L & AP el Bl et
pro@lo@& Iiﬁ&a@ﬁfﬂaﬁctd)WDﬁ ef binbodifmeht SAAEpRERE Isahtians, the
nmet hod i ncludes m xi ng the growt h-enhanci ng nDIecuIe

W tHgt hes aphdiB@&aph MAviak m&%hﬁaﬁrﬁ m%q&@m@mcp produced
fibronectin. For some applications, the nmeth

in apereilange svitippl opihedinmaent phée poestaiday @tlloayer that i ncl udes
t he growt h-enhanci ng nol ecul e and a separate | ayer
t hﬁici i ankk §Bt fre gadphk eshs\tvimgrimpmuﬁvedo@édtiag dractipl asdreeduced

ectin. In an, enbodi |nulat|n the CCP
ne%@*@f EF& gcegdle. b dhieas Bl SR tre! plbt Birs e i Bothg
in a culture nediumincluding Iess than 10%
serFuﬁﬁ 35ndDeand Mg axe miogeranhs @h@\t’m&éevg@m tden Egmy ay5at' s eart
aftet %B%E@tlbq 8 A(‘(‘J'flst M &'%%'n&l @Huﬂﬁh%l\qg arsad %rth E%Hu%d in
equ % serum  For Some applications, taring
accordenc€CRtdan émigpdithentlod viregaesem inverioper i od i ncl udes
culturing the CCP for a duration of between 1 and 5 or

20 Mgy9. isFerpiaeiRampphd il i @RGiomgut e rmhastghéibey, GBduced in
during the high-serumtinme period includes culturing
acoqURRCECPUT By TR I L IOb FegTe%5Bt WEEHION: and 30, 60, or 120
days. For some applications, culturing the CCP during

t hdigovbsebBumand i per Pb@tog@pb%ﬁhwmdmpwrmtatmno of CCP-

turing the h-ser.u
denfﬁ% Bgaapirs Ea%wbrﬁgmeq H i Ot?wanfe@aﬂeoﬁmeﬁﬁwwﬁlon
gt 'é% APog B AL T bntedy 2 89 1 Shld ot fea
ﬁom 1mmunosta1mng of a cardiomyocyte-rich PCP, in accordance with an

embodiment of the present invention; and

Fig. 7 is a graph showing improved ejection fraction results in a rat model of
acute myocardial infarction, in accordance with an embodiment of the present

invention.



hi gh-serum tinme period. In an enbodi nent, the nethod
i ncludes: during a hypoxic time period |asting at
wo e@seohours, culturing the CCP under hypoxiBCT/IL2005/001345
conditions; and during a non-hypoxic tinme period
| asting at least 1 day, culturing the CCP under
non- hypoxi ¢ condi tions. For sone applications, the

Eﬁf’?ﬁ‘r f’n?ﬁr%%ﬂ%méb&ﬁi%%@ﬂ?ﬂ%@%ﬁgsa
(e g : Iess than 30 days), and culturing the CCP under
ng the cells. under

1€ ions includes. cul t
RPEIEnh (FORES HERRAGUn fo oo ags GHbogiaent of the
prewﬂl ﬁmfehﬁéh tdnderep@ts &d. sho@h ROTEIAAPhIIGRL | F’é}ﬁahextah%lood was
hypoxi ¢ and non- hypoxic tine-periods are with
extiggted dromh gent hymparp splunigets dor heegin| tes seslphqnfelezmemws In each

< , €S and uItun
s oo o950, EPADE R0 E) . 0L L b Blet BEaSERR A 0o
moxliL}tmO])éaIC(RBNI@) toklinas deircO @elds |'8S cells").0 HdYuedilst RECCP was
culturlng time period For sone applications, the
gengaled N ACCRRAANGE h\-lﬁw%@relﬁ idegsriped heres far BerapH hrsedanrichment.

t 0
Reshilh BTG 1 S8R BRIHAL Bt B BRRe M Ep e Doty
/dlnhyplds(in:theo@ﬁl’tdommrddnml thdasuesldels.i Marich@eGR dd:ﬁﬂ@:[ as the
itions for. at |east 2 hours betwee

OXi
10 Per@fe%{%s? Ofw‘gg YHEne Vel Fhasactarighe &h% (d¢F tjﬁéde&h\ttb? ip?r@entage
of cEl'lﬂ?avﬁﬁ*r thAGhafZPleri SRR tﬁ@@u&&%‘éll? cul turing the CCP
under hypoxic conditions is per orned prior to
cul turing the CCP under noqrp%@ Xi ¢ conditions.
Alternatlvely, uIturlng t hé under hypoxic

Exp ons |i s rmed follow ng culturi ng the ek
No und Fhw ypoX?éD ndilti ons” FRTEn enbqdi nentpes. din
st Iatlng the I n¢T Udes: CUiRkhdR0 [LNe COP 1N BEprich.

fitst| cum i ner Hucceg|a ¥irisecpAr thah 9fs. gtk Yl £8P NGnent
p¥tT gd: rerfpfiMg| al | of %l [ laast seiorc¢l | s of| the |C@Ryor

| SRl 88 | Bt [ AR APRA ndd (4 5l bedond’ | 29

9

oonv di pes1 duyiavg 2790C pne.sparsyiian o4t he peni ads sghe 45

celis

3 94.28 100 | 94.72 | 96.44 | 12.79 | 61.57 4.8 0.72 2.31 3.2
4 98.82 | 98.18 | 93.11 | 92.77 | 23.58 | 65.52 2.8 0.24 2.69 11.2
5 98.10 | 98.53 | 63.15 | 84.30 | 11.48 | 62.82 5.5 1.78 2.77 1.6
6 98.54 | 9833 | 91.58 | 76.16 | 15.03 | 40.99 2.7 0.69 2.37 34
7 98.18 | 97.78 | 95.58 | 94.46 | 16.35 | 62.48 3.8 0.88 3.7 4.2
8 99.49 | 97.93 | 96.11 | 92.39 | 1529 | 50.24 3.3 0.83 6.14 7.4
9 99.09 | 97.64 | 96.75 | 96.55 | 17.46 | 57.02 3.3 0.39 2.24 5.7

10 | 97.53 | 9937 | 84.46 | 98.44 | 21.58 | 66.30 3.1 0.52 1.67 3.2

Avg | 98.01 | 9832 | 90.58 | 91.41 | 17.02 | 60.41 3.7 0.82 3.14 4.7

UJ

Example 2. In a separate set of experiments, in accordance with an embodiment
15 of the present invention, results were obtained as shown in Table 2 below. Peripheral
blood was extracted from ten human volunteers for use in ten experiments. A CCP

was generated in accordance with protocols described herein (scc Example 1). Results
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renoved fromthe first container. For sone
applications, renoving at |east sone cells of the CCP
- WO pbl06581 sel ecting for renmoval cells that adheePIL2005001345
surface of the first container. For sonme applications,
renmoving at | east sone cells of the CCP includes
in Tsit echbwgnficimeendviad peedntaget bHEDAD celtst indlkh€CE dompared to
surface of the first container. For so appl.i cati ons
the saecer pellse BUMTERGENS (ARETGIIES TErPocSIASF At e findPaRE & Sven
LOGR-iRANARe PGy 11§ Ak ik ehaClirhdleristic
Chartght%ﬁlar@t cog!tP él&ﬁggh?ﬁglhﬁgee@&gﬁét% ufltrdiénég the CCP in the
in thkisowte cdhpapuiegiont hat i ncl udes t he grow h- enhanci ng
nol ecul e. For sone applications, the grow h-enhancing
nol ecul e is selected from Thideli st consi sting of:

———Collagen nlasma fihronectin.a-growh factor,
ti ssue-derived extra,ceil ular matri ¥ and an anti body

£ Ro.st gmecett—surface IebjﬁtUl. F? sone
appl i cati opsgellshe| secard cp P;i{f'fﬁ‘é"r“ ncl udes on a
——surf acet-hereof—al-growth hha.f‘ffq.x.g | ecul e, and

cullturing t@ies3CCP| i ns1¥e secondZconfai ner incl udes

cuLturing t =y N [Tie second, con ai ner that
i ncl uded t he grow h- g%jhanc ' l e. For sone
appl i catli ong) 34t hel gr eswth- enhancitng lecule is
setectegfFromthert+tst—conststing of: coll agen,

pl dsma, |fibPorfect|n, S&5row h tActol, tissue-derived
extra celTulgn matriy,gnd an angi body to a stem cell
surface [receptor.|n j —atimul ating

i n6l udes cuddming tA@SCCP|wi tAZat lleast one factor
dertved {fTo ta gegQ % Ssye. lgqr S¢me applications,

t hé met hod Y udes prépari ng a“c itioned medium for
cukturing t{E,CCP| t hgses n, |t hejgondilti oned nmedi um
Hreludi-Ag—the—factor—the—factor—being derived froma
ti §sue slel ett¥d fyonflhe |jst &dnsigting of:

pefy pherfal nefve [isgug, centr alk n_eﬂvous syst em ( CNS)

tissue, lretifal t}ssue  pig helial tissue,
phegor edeptsx3at i ssuey9.betal retsnal |tissue, enbryonic
retrar—trsSte—natore reti nar tissue, bl ood vessel
tissue, cardiac tissue, pancreatic endocrine tissue,
pancreati c exocrine tissue, snooth nuscle tissue,

| ynphatic tissue, hepatic tissue, lung tissue, skin
tissue, exocrine glandular tissue, mammuary gl and
tissue, endocrine glandular tissue, thyroid gland
tissue, pituitary gland tissue, and plant
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tissue. In an enbodinent, stinulating includes

co-culturing the CCP with a tissue. For sone
-Wa@pp@bioe#di ons, co-cul turing includes prepari ngPETNI20¢A01345

tissue by a nethod selected fromthe |ist consisting

of: slicing the target tissue, and honogeni zing the

| sl T sy Rt eapgutr Sauef it B ocp vas

Luuﬁﬁya% birRpeAgdrRlitdAn ABPGPCRI The 08 wher&GEPonvfiblontbten or
target tissue in the conditioned nedium For sone

plasappidateait T Bnlaske i balprasensecfinrdiung 6803 \aHRr BHql P UE I um >=
Jf.a e f.r by a sem - perneabl e
10}%2(@%@1‘4 Vﬁ@g géﬁ@/gpﬁﬁ)ca]tl ons the nethod i ncI udes

. ting.a tis for 0 oses
ndlifdb in st e bee iR T, SRl RETEERE dliengnisy e
pre&ﬁgdr RAEPRLOAREYS:, blRIBER mQﬁ@&{@lrmmva@aﬁm&t B {CHIPhance
tissue, retinal tissue, pi gment eplthellal ti ssue
mﬂphmmbecbepnmf the present ifventon. r Broierdly. elprastzd and spinglsrshaped
l% Ieatsrlgﬂ ser\ ? 3%2@1 gssngg A(ﬁlg | na-hn '&%H? vx?sl 8&911n¥§sﬁ§rl1 %200

ncrea i ¢ 8ndocrine tIss
ma@ﬁﬁ@ﬁ@gbf&ﬂﬁ%@ﬁACpg ti ssue, snmooth nuscle tissue,
Tynphatic tissue, hepatic tissue, lung tissue, skin
ti ssue, exocrine glandular tissue, mammary gl and
ti ssue, endocrine glandular tissue, thyroid gland
tissue, pituitary gland tissue, and plant tissue.
There is al so provided, in accordance with an
enbodi nent of the present invention, a nethod
including in vitro stinulating an el enmental cel
popul ation (ECP) of at least 5 mllion cells that have
a density of less than 1.072 g/m, at |east 1.5% of
whi ch are CD34+CD45-/dim and at | east 30% of which
are CD 4+, to differentiate into a
progeni tor/ precursor cell population (PCP).The present
invention will be nore fully understood fromthe
follow ng detail ed description of enbodi nents thereof,
taken together with the draw ngs, in which: BRIEF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a photograph
show ng nor phol ogy of angi ogenic cell precursor cells,
produced i n accordance with an enbodi nent of the
present invention: Fig. 2 is a photograph show ng tube
formation in an ACP-rich PCP. produced
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i n accordance with an enbodi nent of the present

i nvention; Figs. 3A and 3B are graphs show ng i nproved
wep®@eo4snl f racti on and reduced necrosis, produP€nIL2005/001345

accordance wi th an enbodi nent of the present

invention; Figs. 3C, 3D, and 3E are photographs

showi ng,sections taken froma rat'.s he fter
> RS ol B S e ha T o i S B a6 GGPeles
cultGdd. inP&:@BUEL PeriePat@ GE OXAPARE MIE Bs ABEBBO G WAk pRS 3t Now-

present invention; Fig. 4 is a photograph show ng
CYIQBetei drajesaiage sampno| weylls groduted indepandant dexpeanwitsh are

i t, t he-pr t i nyentiqn. -Figs. 5A 5B, .
sl PRI IRES Ok B GREN Ay e Bec
n =CTPdefid/ 6dof died bapyiarntses, Tdblt 3chOwEaRe avakhdd stthing results

enbodi nent. of the present invention; Figs. B6A and 6B

obtajped g dans ofavirpe f Rearisyusingetucy aapratopsl gpicalulield a PCP
aht ai br j ; il Ngko0f cardi onyocyte-rich
ha\ggﬁlg?q%aﬁdzgé%%?gghn%ﬁﬂaﬁﬁlégﬁp%n%é‘ i'fent of the pr esent
invention; and Fig. 7 is a,%rbgph showi ng i nproved
ej ection fraction results i Tat nodel of acute
myocar di al' 1 nTarct NQfhbel D' [@CCOr dance W th an
enmbodi ment of tr%é%q Rﬁs i nvearegoen DETAtaRRrd
DESCRI PTI ON OF H E S Exatpi®e 1. | A tlasbrwas
eafet—ott—A—geeordance-wih—an—enrbedi-rent—ef—t he

Y Wiabsleit i rwenti g0 and regi3t% are shown 0r63Table 1
N [OW. Peri pner gr. .ol ood TTactred T TonT Lem muman
'/"@gflhnt eers for le8 in ten ?964

ective expe i4ﬁents. I n
%ERch experi nent, 13 Fi col | g;roe@l ent wag useggto MJ
enerate—apoptaton—of—peripheral—bleed—onrenycl| ear

% ) cells as|d8urce celll28.00'S. cel|s") 498
was genefated In

T T T Tt Ot

W t h

pr ot oco

%Cﬁ%{&%‘fé}dﬁf‘}_ﬁ;pfi G

bhed_herejn

for Percal

ACCOL nce
ha%gg

ChSdrCBNAEdim Res!

S

[10s i n Tal

3421 show e

nrichment o

t he
t he

f
centages of ¢o A+ and (%Q%CMS- fgrmcetts—n
conpared to|t'He source®ells. Enrj|ch IS
%w@efined as the percentage gfrgcel I's hayingpaggi ven

7 >

ot A stie—il-a-t-he—CCPRidivi-ded—byv he percent age of

ehar o r1
UCTTIAT O U CT T o1 T 1T IS OCGA L>4

d ~
%ldefl s having that charact e2ds$tic i n the sdutce dells.

%

%P2 1 6 10.82 4.60

%ACPs in product 10 49.43 11.44

Example 5. In a separate set of experiments, a human-PBMC-derived CCP was
cultured in order to generate an ACP-rich PCP as described in Example 3. Secretion
levels (pg/ml) of IL-8, VEGF, and angiogenin from four independent experiments are
summarized in Table 4. Table 4 shows the average secretion levels obtained from
harvested ACP-rich PCP cells that were washed from culture medium and incubated

for 24 hours in a serum-free medium.
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Exanple 2. In a separate set of experinents, in
accordance with an enbodi nent of the present
WO povefas4son, results were obtai ned as shown i n AEDIR0E5/001345
bel ow. Peri pheral blood was extracted fromten human
vol unteers for use in ten experinments. A CCP was
generated in accordance with protocols described
heiein (sec Exanple 1). Resultsin Table 2 show
enri chnment of the percent agistl) of CD3 1 cells in the
CCP conpared to the source &FE. Enrichnent is
defined as tHe percentage ¢f celts naving a given
Guohar acteri stifc i BL-8hpg/iCP, | di VIEGFDbdm1 t heApgibgant pgal
of cells havilng that charag¢teristic in the source cell
lathon. Table 2BRanple|3 . Ig2@ separate sei of
Cglgtgglrlﬁtﬁ%'ﬁl& a human- PBMC- gleri ved CCP wajs cultured in

ACPQRivE® gengrate goACP-Tich PCR;s The J Was; 1g7 OWN
mOMukd bronectijn or plasma-cpated T/5 flasks in the

sk ol Aol o

presenceof Tedrumcontatr i ng—autotogous—sertm{>=
10%9, 2 ng/m VEG-, and 5 U m Heparin. Fig. 1is a
phot ograph showi ng the norphol ogy of a typical
angbxxgeié 6. Dethe sphe et Faipérilts, PORLhAL PRNIC-MrRAY TR was

In the experinments of Exan‘gl e 3 in accordance with an
culpgdoia, Or’fg%tto genarie ap ASdrieh PR @stdessiibedypExaamnly 3. Angiogenic
ngat & [N - p | s..ar bserv in.__ .
pa R oM R T FRARADEE T I s o ik 2Bpmined
miaregopitaltyafolloningf platihg of et &P nExaepteeldulard Matrikegs aREM).

set, of experinents, a. hupan- PBMC-derived CCP was )
TyRH o P it C{Oée%éwg’?ga{l%o Fapidiatiss apd pempley mesh-like
I ' F c Vi PET. t .
e T o P o (0 St Anpe fonf s (Rfiched by
Kawslheted.i(22chsigradfalbf.e 3. (Results for CD 33, Tie-2. and
CD 17 were only neasured in n =7, 6. and 6, of the
ex{ddgi rént phptofedpheshdwilponbe tftwenAvRAGE SCRE,Nirb@iced in the
_results o%%ai ned on day 5 of culturing. Results using
eXperRpnty oy SaEBle Py P cacpiiaggee Matha apcpbpilimey af theawesent
v AR By RhGH bhidl nlSRSke SRR AT Fructl l,«fengrated from a
Exanple 5.7 1n a separate set of ‘experinments,”a
hartegied AFBMIH dblei foeaintiGRtratden ©wW Humaad i n order to
generate an ACP-rich PCP as described in Exanple 3.
Se @xatripl/. I8 ¥ 8ksarftp gérdf)expérirdnt§ a M, PRNIC- @8O QEP Kas
m f our i ndependent experinents are sunmarized in

fr I , (
Cmt‘i"f&gll’é opler torggjlegaty a8 HfvlsTieh & CR\asrdegaibed dn Expwplel vidie ACP-
richOPERT BEHApEftRMbotential was assessed in a rat model of acute myocardial

infarction. Myocardial infarction was induced in 15 male nude rats (200-225 g) by
ligation of the left anterior descending (LAD) artery. Six days after myocardial
infarction, the rats were injected with 1.5x10"6 ACP-enriched cells (ACP, n=10) or
cutture medium (Control, n=5), via the aortic arch. Cardiac function (ejection fraction)
and the ratio of necrotic scar area to left ventricular free wall area were measured 28
days following ACP-rich PCP or culture medium administration, Paraffin fixed tissue
sections were stained in order to trace engrafted human cells and CMC markers in the

border area of the scar tissue.,

Figures 3A and 3B are graphs showing results obtained in the experiments of

Example 7, in accordance with an embodiment of the present invention. ACPs derived
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harvested ACP-rich PCP cells that were washed from
cul ture nedium and i ncubated for 24 hours in a
-waeoodedsnee medi um Table 4 Exanple 6. I n the sSROBIROE5/001345
of experinments, a human- PBMC-derived CCP was cul tured
in order to generate an ACP-rich PCP as described in

fronPeahthen-BBMAMGE9@ENC CP pidé tsedm tca kb w askebfdiall eHBRt in this rat
fopnation of ACP-rich PCP cells was exam ned

mody @f%%léeorﬁmcé{ql@) Ip3I9tigW ng plating of the cells on an
extracel lular matrix gel (ECM. T icalh , sem -closed
andigires e 3@Iay@éﬁsar«bph@e@aphsmhmmbamicaloamﬁ@)s taken from a

Lik il ar Sk fuet ur ob
e RS0G5 (GoC 3R NG R P B! Gl B, Plien-gpC-
deriadd CCP2h ths exgfetieiRné-F.Exfabiple 2, inSacéorBiiRe Qﬁﬂﬁﬁherﬁb@dﬂn@ﬁt of
tube formation in an ACPs, pr oduced in the experinments

the present ARPINECS, /’Pﬁl-laée«m BtRelondriE KEigHrecHBboaidnibntCE makers

C h
Bl ﬁ%@grcwét el b oI B e
cellsanetmdn*ked bwlarradrm Hihsder @bulondentnatratel e hulsApCRs, derived in
a se te seﬁ)%ch)f experi ments, a human- PBMC-deri ved

accoRepCRAY el FIPRAIMER i B DI GEHAY &P ehume NERlamaged pediac
tissuRS, éﬁ%ﬁa‘?{eﬂ bed tkdﬁqcﬁm Sedintd Qﬁlﬁﬁgsﬁﬁ%gﬁloﬁﬁ%%?@%k&s

potential was assessed | n a rat acute
The myx@(mmrd hapothasfzartipdtitiase phdoessas df ehgrafivhant ahil oransdfferentiation

nd d 5 e, nude OO 225 i gat.ion
explyp P depefiid ool s ISLEBhan o (L Asyeapt arye " kg
eJec@cﬁﬁﬁéctﬂ%%@Eéhu@édﬁé@ﬁﬁ[ﬁt' on, the rats were injected
with 1. 5x O L6 ACP-enriched cells (ACP, n=10) or

Cu'ﬂlé‘ Ct B f&% 9 hesiBZ Mat A’¢P"'s ; % é%m@re‘l“lﬁothfzhal

rdlac ction fraction e rat
funchewingt i Earsc,ualar axae@lteoof éhprovememnti duel ar a«ﬂmﬁﬁsn\mbh ofir £@Ps,

.wer.e nmea 8 da sfoIIo gACP-rChPCP
derived) i greer Plﬁ’}ﬁ%‘a@rﬁ% Qédfli“‘?ﬂt fe BAPSRE VARG ?qqeggs@@aved
card &I R FuBbRing had BRkoVEY %\QerfuB&hotrﬁrﬁ‘rceﬂﬁn:% a(gfgtﬁ pjesent

human cells and CMC markers in the bdrder are
invesfeqay incluglss edenﬁf\gmg' e pagéntamdi@Beadievaycaph dysimnion@r sexual

B A IR TR B B et

enti.o ACPs deri vedfrom a human- PBMC- der.i ved CCP
or EXQRRIR Ot I SHOWAE 15k AEFYIETHIENS! § BRnan-REMHG-denvad GoRlatas

cultu?éd RCMHE YRAAE ALardiBfFEGHE @MC)-rich PCP. The CCP was grown
on fibronectin or plasma-coated T75 flasks in accordance with protocols described

herein (see medium preparation).

Figure 4 is a photograph of a typical CMC-rich PCP from the experiments of
Example 8, derived in accordance with an embodiment of the present invention.
Typically, these cells appeared elongated with dark cytoplasm, which may indicate
high protein content. This image was obtained from x200 magnification of cultured

CMC PCP cells.

Figs. 5A, 5B, and 5C are photographs showing immunostaining of CCP-
derived cardiomyocytes in the experiments of Example 8, in accordance with an

embodiment of the present invention. Slide-fixed CMC PCP cells were stained with:
Fig. SA - Anti-cardiac Troponin detected by anti mouse Cy-3;
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Figures 3C, 3D and 3E are photographs show ng typi cal
sections taken froma rat's heart 28 days after the
wo pbastsat i on of ACPs derived from a human- PBM3OBIL20&d01345
CCP in the experinments of Exanple 7, in accordance
with an enbodi nent of the present invention.
Ant FihdBemnti-bectindetettad bFhgismeudQeGalfild C; laed CMC
mar kers nmyosin heavy chain (MHC) (Figure 3D) and
car gi@sCTrappUoindxid 43 8@ BH) arst dbRd.caliTe. are
marked by arrows. These resul'ts denonstrate that hunan

ACPg c] 1§l 8faink@ Ayt n & SR HRNGBudMis 5w aR &f@g&qlﬂxﬁg}ﬁi-ﬁgugemgg_
resent invention, honed to darfaged cardiac "tissues, ~
Fl&gr bif ardidmonsed gOr Qyisiekiefl Aenegativatadrolnt o cel | s
expressing cardi onyocyte markers. The inventors
hypdhhemege irh&igurhesshqov aeasCREC PICPengisabipresed amd typical
transdifferentiation explain the beneficial effects
cardiomyReYte Selbdlan makses Gagdiagrberpontsr T ARigwe M), crasgpdbigare SB),
' [ [ ! e i,avent ors
o Gl e R E R TuB0far FEU° ST AR ol gl (P S0
Imaged otcheedtitaihed fromitxi100 intagnificatidr efslide-figxdhoglses of
i nprovenent due to administration of ACPs, derived in
accordance wi th an enbodi nent of the present
i nvention, include inproved cardi ovascul ar functi oning

ande{Aoveth aRxuAk URCLIeRLREs HASrSRRPEIRI el 1€ shown in
present” i nvention includes i1dentifying a patient

Figheeyi‘nand &r diboweseRBMIC-dyistdifiER ovas guitses ialorder to generate 2
fu ' adm ni st erj ACPs to the patient i .
ORGP O PO, BETLIL LS 00 AR R, e R Y Ll i

accorfantealgh ptocdls R¥AaTH MBRtS(seAmbEEB yrERMaAer i ved CCP
was cultured in order to generate a cardi omyocyte

(CME; erAp : g o y l . 0 1
bl s O I B Dl Thotine A0R kel AR BRR s ained
fromi égerinpstdiniregy ef o cgdoenyvede-uivh @& par tt ieapdrimdaitgof Exainpls 9,
. a phot ograph of t,ypi cal -rich . PCP fromthe )
in BeBURRENED of cebariacor BErribet iUty dinb@ b lines
des@ibigTD QO Nt n splebiicPr KARAE 1Y etdrRl  dYPCEAkbY: specific
. these cells appeared el ongated wth dark cytopl asm
immyjostainges, with dhe aardiapicglhulpr mamkiers desmineantd. TrohomsiniTherg enarked

Obta] f\r 00 _magnjf.i catigQn. of [.t ur ed
o S ALELRES | MU LG UG O, o
statisticaM mgrkermatsaost aihidhn eheOper€&atel@r bV eells that positively stained is

measured,

Example 10. In a separate set of experiments, a human-PBMC-derived CCP
was cultured in order to generate a CMC-rich PCP. The CCP was grown on
fibronectin or plasma-coated T75 flasks in accordance with protocols described herein
(see medium preparation). The CMC PCP cells' therapeutic potential was assessed in
the rat model of acute myocardial infarction. CMC PCP cells were used for
implantation into a rat model of acute myocardial infarction as described in Example 7.
Six days after myocardial infarction, the rats were injected with 1.5x106 CMC PCP
cells (CMC, n=9) or culture medium (Control, n=5), into the heart muscle. Cardiac
function (ejection fraction) was tested 14 days following the administration of CMC

PCP cells or culture mediwm.
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cardi onyocytes in the experinents of Exanple 8, in
accordance with an enbodi nent of the present

w0 powefs4son. Slide-fixed CMC PCP cell s were st aPeEUL2005/001345
with: Fig. 5A - Anti-cardiac Troponin detected by anti
nouse Cy-3;Fig. 5B - Anti- a-actin detected by
anthigweUdea kephkhd@ngangderirhental¥€suits AbtaineCom ﬂﬁ%xpelﬁﬁents of
dee ed b ntl-m)usel GFITC Cells stained with

Ex i{}e@' ﬁ%s‘éﬂh gcmepdimgst et thePrepnay putipp §81C PCP

cellb g:@fi'v?@n%cc@ﬂﬁaﬁ&t %1‘[%%9‘&'09&& gf gﬁ:g\% : ﬁta {Pl@%%@np% seen to

controls. The Inmges In Figure
ShOBéiehsﬁcaadpﬂe&sadhetmmm}qdlorfad:uteandtanaﬁybimidtaiomel | ul ar
mar kers cardiac Troponin T (Figure 5A), a-actin
( FiAuerees oB\préxscoleble dscrited li‘ewmieil@ﬂ athligh maPbE Legdt sehABtely
ljaunctl on. mar ker Connexi n- 43&{ gure SCL | mages. were
or igpgombieaiion, amaRpioRyIdagH AFORdaRER Vath & TR Rl Bl resent

1nvé¥?ﬁ@ﬂp| I3 dlgttﬁe&r e@ﬁféé‘{éﬁ R nl?rfle P&LLEENLS gﬁgﬁed by way of

produce ts shown in gures
illustxatran 2RBRG- daithtwed TGRcallys batuldt needsarity _(Hacie raltie shown is an

t CMC-rich PCP. The CCP
exafipl, e OBy a%@%@%‘é@%ﬁﬁﬁ% TR 0% R i Spla it
SinN¥adif a‘l’th@ﬁ@ﬁ%ﬁ%m@@&%%@@&cp@ﬁe\\ i £ 566 18RI 58601ﬁc1ty g petson

preparation). Figs and 6B are dgraphs show ng™f
of C@@m@mﬁ\rlylnaﬂnalaytswsll am:g@mats thap lotler neds fmagree performed, mumns
mm”nﬂ.lnost aining of a cardionyocyte-ricli PCP in the

&% |6er| ments of Exanple 9, in accordance with an

odi nent of the [ entlon I.Ln Figure 6,
| m&cif)é@%’rc? Bﬁ’lﬂba%GH}%PgW%ﬁ e RIopITE igYeginm ngFngragon of a
smg‘f@iééﬂeﬁsﬁeﬁls@ﬁ% ERlied SREGInG e foBY oBiing Wi th the

cardi ac cellular markers-desm n and Troponin T are

mar ked as Desmin (Figure 6A) and Troponin T (Figure

6B). The M line represents the statistical marker

ar e Bxamplafli Extradiien pé perirheead blogfl neasioneclediatllpEBMCY el y

stained is neasured. Exanple 10. In a separate set of
Receixpbloodbag and sedlimranwiRBVTC cdedheed CCP was cul tured in

order to generate a CMC-rich PCP. The CCP was grown on

Loadl blaodreldt anto aFidellasadiertoat ed T75 flasks in accordance
with protocols described herein (see nmedium

SpirPthe Réied Fdr@0)minti2e aCONS 0RGE r6&h kdnpet i@l aRTY iith REBARS.1 al
was assessed in the rat nodel of acute myocar di al

Colle®rAbs b @8 pldsz R t8lpbs: e used for

Collect the white blood cell fraction from every tube.

Transfer the collected cells to a new 50 ml tube, adjust volume to 30 ml per tube using
PBS.

Spin tubes for 15 minutes at 580 g, RT, and discard supernatant.
Count cells in Trypan blue.

Re-suspend in culture medium comprising, for example, X-vivo 15 (TM).

Example 2. Extraction of cells from umbilical cord

Take 10 ¢cm umbilical cord.
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i mplantation into a rat nodel of acute nyocardi al
infarction as described in Exanple 7. Six days after

wonp@easesdnl i nfarction, the rats were inject edP@i/I2005/001345
1.5x1 OL6 CMC PCP cells (CMC, n=9) or culture medium
(Control, n=5), into the heart nuscle. Cardiac
fu%@Shdhor(oeg}émm@rswrﬂeBBSon) was tested 14 days
followi ng the adm nistration of CMC PCP cells or
culldentidy thedigimeifroftheeoi, asd dogr @plens bbthiengin using clamps.
experinmental results obtained in the experinments of
Ex aifpdhawld?, witin3@ad efed RMEES. W t h an enbodi nent of the
present invention. CMC PCP cells, derived in

ac quy daneathe. lﬁé@@ll@%l’ﬁ@éé'(m‘t 56f1 dringl spf &SRBénase solution).
i nvention, are seen to show benefi ci al effect in the

ratcmotﬁéséagn@s b 6 iy 9eAtdbabiaar cti on. A series of

protocol s are descri her&in Iow whi ch na) be used

squg@tat%lay_@; R ﬁb?ﬂgl nation, as appropriate, in

accordance WI iments of the present invention.
s to be. reC|a ed rical values are
pr ov? eyt %t}&fcorr PVHE 5 ‘?tg?‘flngnd not linitation.
cal but not nec , each value shown is an
exgiﬁs éL%%lP‘@EE BT Q6,714 25 ?@E%Cre?\ﬁamégw?hat is within

20% of the value shown. Simlarly, although certain
st épatrifpee ed@mipetS8l &R1XC hi gh 1 evel of specificity,
a person of ordinary skill in the art will appreciate
t h&ke-wsprnd is tcalsere megdibe cpmpn@ngrefdr exAmpde. i2s vivatlandidg), 8%
ccordance sen

auef SRR ERRR S Sl P 67 OB 0 i N pensi on i s

carried out using the follow ng protocol: Exanple 1.
Extracti on of peripheral blood nononuclear cells

( PBMC)  RecExkatgplb30Brrdvdign ancklBtfeim bokanatow th 70%
al cohol Load bl ood cells onto a Ficoll gradient. Spin

t N& ek BORSMAREW 26bifkhioN @8 Afeiddl3008 at room tenperature
(RT), wth no brake. Col | ect nost of the pl asma from

LNl ndllﬁ‘)éﬁ{gure GRdh Lﬁﬁtcoﬁlpﬁﬂ 'ﬁnee 4 Xl‘@fvb lfSr(W)' 0%

from ever} Transfer the col ['ected cel

autohrawus Gernn, § el hedinirs end ohairremome gm)\fdﬂfaqjmls tube u5| ng
PBS. Spin tubes for 15 mnutes at 580 g, RT, and
di Pesraissupientiabagh a 200 um mesh.

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

CCP is carried out using the following protocol:

Example 1. Generation of a human CCP from PBMCs using a Percoll gradient

Prepare gradient by mixing a ratio of 5.55 Percoll (1.13 g/ml) : 3.6 ddH20 : 1
PBSx10.

For every 50 ml tube of Percoll: mix 20 ml of Percoll stock, 13 ml of ddH20
and 3.6 ml of PBSx10.

Mix vigorously, by vortexing, for at least 1 min.

Load 34 ml mix into eaéh 50 ml tube.
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Count cells in Trypan blue. Re-suspend in culture
medi um conpri sing, for exanple, X-vivo 15 (TM.

- Wh2@apb4502 . Extraction of cells from unbili cabCTor2dos/001345

Take 10 cmunbilical cord.Wash thoroughly th sterile

PBS. Identify the big vein of the cord, and cl ose one

endegfifiddaubsi h uskabaedlanpes:, fasShminnatcld,0i0tdy 238C.mvith no

sterile PBS. Fill vein with 0.15% col | agenase (about 5
brakegd of 0. 15% col | agenase solution). Cl ose the second

end of the vein using clanps. |ncubate

at 370C for 15
mi fentinkatieroud arl oficgld Seipepsien ebY RilHpn 76@9 gy @H&%M&s on

i e the clanmps fromone end and coll ect cell
tOp(ﬁéep%rﬁéliegth. Centrifuge for 10 mn at 580 g, 2 10C

Re-suspend in cultur di.um conmpri skng r afp!

X- 576‘96‘%1% SeaRp %Pﬁ%vgh{%rag oﬂ%a%éér%e%mngﬁnﬁynlﬁ %r%eggrﬁ%}],()f
medﬁmoﬂ)%dﬁhg@ﬁ@iegﬁ owh factors. Exanple 3. Extraction

of cell's from bone marrow Get bone marrow aspiration

fr Uf-Qi o - Re j aedi um
o B L o B e B

| rd e e ,_
S:ng\%?t%i%?%éc Bes! lllllrgpS\%néMU T RAG {ﬂﬁﬁ?%ﬁ%@ ¢280 o BOI8C, with

ors. Pass®stispension’ a 200" mm nesh.
no btdkeaccor dance with an enbodi nent of the present
i nvention, generation of a CCP is carried out using

t hgeh®) bawenall PaisOeeded Bxaapherel. beeéy) @hdiransferob tabe with
human CCP from PBMCs using a Percoll gradient Prepare
10 ngrmegdiiwnt by nixing a ratio of 5.55 Percoll (1.13 g/nm)

: 3.6 ddH2O0 : 1 PBSxI O. For every 50 m tube of
PeCentrifugerriels 29 lifimiofat P8¢ go111°6t ock, 13 m of ddH2O
and 3.6 m of PBSxIO M x vigorously, by vortexing,
f oDigtrd ®pstathnnand. re-suspend pellet in medium.

Count cells in Trypan blue.

Centrifuge cells for 10 min at 390 g, 21°C.

Discard supernatant and re-suspend pellet in medium.

Take CCP cells for FACS staining.

Example 2. Generation of human CCP from PBMCs using an OptiPrep gradient
Take up to 130 million cells for each enrichment tube.
Spin cells for 10 min at 394 g, 21°C.
Suspend cell pellet in 10 ml of donor serum.

Prepare a 1.068 g/ml OptiPrep gradient by mixing a ratio of 1 OptiPrep : 4.1
PBS.

For every 50 ml enrichment tube:
Mix 10 ml of cell suspension with 4 ml OptiPrep.
For preparation of a 1.068 g/ml OptiPrep gradient, mix 5 ml of OptiPrep and

20.5 ml of PBS.
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Load 34 Ml mx into each 50 m tube. Centrifuge tubes,
in a fixed angle rotor, for 30 mn at 17,000 g, 2 10C,

wowrak/osobr ake. Gently layer 3.0 nl of cell sSuBEEOW@N01345

of 150 mllion - 400 mllion PBMCs on top of the
gradient. Prepare a second tube with density marker
beGesiy lgent20ymll cdyler 1.660g/mi geddigne di top afnhd cgdl wkpdnken.
gradient. Gently load density marker beads - 10 m

f r gentBalalernesnsl] Hyies bubenéd daflidg gmgb@smpiomﬂ@ audiagilngr.
bucket rotor, for 30 min at 1260 g at 130C, with no

brégﬁﬁﬁ@@%ﬂ%rﬁ&'d@@@ g@{h"@%ﬂﬁﬁndt%l@é.ed abpve the red
beads, and transfer to tube with 10 mM nedi um

Ceatidyf 49 CGht !:?_%elf et Ao Q% fogt?ig it(ﬁ; (?rfet;tgg 1 b@§&r@n?ﬁtﬂfrgp

supernatant and"re-suspend E)e Ium
gradeat ingo a HONY typapreHilled. wi@ePBEi f uge cells for 10 mn at
390 g, 2 10C. Discard supernatant and re-suspend

peCt@tifigs forex Mimat 3ake, TCB cel I's for FACS staining.
Exanpl e 2. Generation of human CCP from PBMCs using an

OpbisthaRusdAdfRhd F@&ﬁ%&ﬂi pePedidGndlilh] on cells for

each enrichnment tube. Spin cells for 10 mn at 394 g,

2 é%tcé%@elgg%z&?/h!}ﬁ.pel let in 10 mM of donor serum

Prepare a Opti Prep gradient by mxing a
ratio of 1 OptiPrep : 4.1 PBS. For every 50 nil
enrichment rube: Mx 10 ml of cell suspension with 4

m COpure RoetpinefSare pitlep anstopisd cpfcozted witbng/oria copthirRiiep of
r adi ent ' 5 of ti Pr,ep_and f .
ACPRRERE mofGiifis 2t a1 Rk, TR0 G057, (DL, Ficsa on -

CDiteop of the cell suspension.

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

tissue culture container is carried out using the following protocol:

Example 1. Coating T75 flasks with 25 ng/ml fibronectin

For 20 T75 flasks - Prepare up to seven days before, or on day of PBMC

preparation.
Prepare 50 ml of 25 pg/ml fibronectin solution in PBS.
Fill every flask with 2-5 ml fibronectin 25 pg/ml.
Incubate at 37°C for at least 30 min.
Collect fibronectin solution.
Wash flask twice in PBS.
Dry flasks
Keep dry flasks at room temperature.

Dried flasks can be saved for one week at room temperature (RT).
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Gently layer 1.5 m Hank's buffered saline (HBS) on

top of the gradient layer. Centrifuge for 30 mn at
waodene#d1 40C, with no brake. Gently coll ect tPET/I2YEV001345

of cells that floats to the top of the 1.068 g/ni

iPr adient _into a 50m tube pre-filled with
S%Iémné@ﬁ% %ﬁ%@?bﬂa% Wikhr? Sate/mbfibigneiniepd 5 rpis tBPHF
supernat ant and re-suspend pellet in nedium Count
cel pat %ﬁSkFr‘yﬁﬂaﬁlme@éUn %Jug/mleasabsmﬁiechm Examme éi t her
un-coated or coated with one or a conbination of
ACPrepgane mi @f fragéanl BDSFsomhiomim PRSI agen, fi bronectin,
CD34, CD 33, Tie-2, or anti- CD1 17. In accordance

wi thftanvahingdiffiiibtonedtin, fifl (pe@IRBE with\entd BDNH Nﬁng/ml.
coating of a tissue culture container is carried out
5 usilngnbateeat Botd e@wingupr ot ocol : Exanple 1. Coating T75
flasks with 25 ng/m fibronectin For 20 T75 fl asks -
Pr epaleet P sdigiseven days before, or on day of PBMC
preparation. Prepare 50 m of 25 ng/m fibronectin

Solwhdnomhei R | ver}' flask with 2-5 n
fibr onectq}\n fg%n%;(fﬁll.mshcubate at 370C for at |east 30

m Rz | fibronectin solution. Wash flask twice in
PB%eega b ﬁﬁa(gﬁ{sr% gﬁma‘?rﬁ“lﬁ Iggﬁgseat room t enper at ur e.
Dried flasks can be saved for one week at room
tenperature (RT).Exanple 2. Coating T75 flasks with 25

g /Imhcdor danomedthian mtd)dﬁnﬂg/ol_ﬁ‘the&%n@@éntfdn@%r?vﬂréﬁhraﬁon

. _Fi.bronectin 2 Im, as described in Exanple
10 s “@P%({J%‘?éls%%ﬂ E‘&‘%’S’%PWFOIBDNF solution in PBS. After
vvaDahi ng of f Fibronectin, fill even' flask with 2-5 ni
BDREFUIDCgrerAbtaingscditsatle cmpreparat from mashour .

Example. Preparation of serum from human plasma:
Take 100 ml of undiluted blood.
Spin at 1100 g (2500 rpm) for 10 min.
15 Transfer the upper layer (plasma) to a new 50 ml tube.
Add 1.0 ml 0.8M CaCly-2H»O for every 40 ml plasma.
Incubate for 0.5 - 3 hours at 37°C.
Spin coagulated plasma 5 min at 2500 g.
Collect the serum in a new tube, avoiding clotting.

0 Aliquot collected serum and save at -20°C until use.

In accordance with an embodiment of the present invention, medium

preparation is carried out using the following protocol:

Medium should contain 1-20%% autologous serum and/or 1-20% conditioned

medium.
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Col l ect the solution. Wash flask twice in 10 ml PBS.

Keep dry flasks at roomtenperature until use. In
wa@eweaEnce Wi th an enbodi nent of the present PCT/IL2005/001345

i nvention, serumpreparation is carried out using the

foll owi ng protocol: Serum can be obtained directly or

pr dfadisd dapeanisinagnvecr rExarpdit vePsegharsdtlF OPPOf IGFe btRGF, M-

e N R A

GDmpeﬁ: 10@y ENTH! HE6F8) GRN,a ATAVIES Ocdto gt bsrocé’s@@}oﬂe Ocmlsone
for even' 40 ni gl asma. | ncubafe for

COY‘FF&i Xgpethagpne, @pany ¢ %IgTUP]éGlé@I ﬁmrramt@om hinalo th@

oLt BRS04 PSR

insulim, afmskmdal&m\ Wtéﬂhl MCEBODMI, ediunobelédie, lllh@l%ﬁ:nhmd ascorbic
au nven\%ﬁl an, um preparation is carried out using the

e ﬁra&P@EJ&Pne Plim S8t ¢aigiitoanty. 1ang Grgombin. or
Ros@ﬂité?ﬂoﬁ@Qﬁ’%aﬁ@ﬁ#@&r@@%ﬁfomg %ﬁ%‘él@o?ﬁf fhelnd agxg\ ghout 100 pa/ml to

medi um Medi um can cont ai n rves,
abows! 001/ mEPOmMAlGRGulvaE®R). MCSF, GW CSF, TGF al pha, TGF
beta, VEGF, BHA, BDNF, NGF, EGF, NT3, NT4/5, GDNF 5

S Il@@cam&mm@ul@ﬁm bARMdFmoRSthE® J6 May PHOAGE! BESIMion
cortisone, Cortisol, dexanethasone, or any other

dateypl ecule fromthe steroid famly, prolactin, an
adrenocorticoid, glutamate. serotonin, acetylcholine,
NO. retinoic aci d (RA), Heparin, insulin, forskolin,

FSiafpas alfh dumEDBRA%m PG (1D SeHER 4i molefueggg;& @g@ﬁ

ascorbic acid, transferrin, b-azacytl
cardi ot rophin, and thr onﬁzﬁ@PsO)r Rosi glitazone in
vari ous concent rations, typically ranging from about
100 epgi-fite medabofete. LOQivegl {TMOr nol ar equi val ent s) .
10% autologous serum
5 IU/ml Heparin
5 ng/ml VEGF

1 ng/ml EPO

Example 2. Medium for enhancement of CCP-derived neuronal progenitor cells
Serum-free medium (e.g., X-vivo 15 (TM))
20 ng/ml bFGF
50 ng/ml NGF
200 pM BHA (this is added during the last 24 hours of culturing)
10 uM forskolin
1 pM cortisone

1 pg/ml insulin
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Typi cal |y, medi um should not be used nore than 10 days
fromits preparation date. Exanple 1. Medium for
wendvanesnent of CCP-derived angi ogeni c cel |l prRPCIIIR005001345
(ACPs) Serumfree nedium(e.g., X-vivo 15 (TM) 10%
%gftéol ogous serum5 |Um Heparin 5 ng/m VEG- 1 ng/m
S aripMedmm fps gnhancementer KAFcdmond nofiroRtRraenitorad]ls
neuronal progenitor cells Serumfree nmedium (e.g.,
X- vsramifseemadiym 2@ gnd-rivo BEGEMS0 ng/ ni NGF 200 nM BHA
(this is added during the [ast 24 hours of culturing)
10 3g/ml BRGFin 1 nmM cortisone 1 ng/m insulinExanple
2.1. Mediumfor enhancenent of CCP-derived neuronal
pr ofemg/mbNGFel | s Serum free nedium (e.g.. X-vivo 15
(TM) 20 ng/m bFGF 50 ng/m NGF 25 ng/m BDNF 200 nM

BHAN#dtins BD3vFadded during the |ast 24 hours of
culturing) Exanple 3 . Mediumfor enhancenent of CCP-

derj i nal. fire6, medi Q.. X Vi
oA LS SRS I A 10
EG-

Example 3. Medium for enhancement of CCP- derived retinal cells
Serum-free medium (e.g.. X-vivo 15 (TM))
10% autologous serum
5 IU/ml Heparin
10 ng/ml EGF
20 ng/ml bFGF

50 ng/ml NGF3

Example 4a. Medium for enhancement of CCP-derived cardiomyocyte (CMC)

progenitor cells
Step 1
Serum-free medium (e.g., X-vivo 15 ™)
10% autologous serum
20ng/ml bFGF

5 TU heparin.

h
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20 ng/mM DbFGF 50 ng/ Ml NGF3 Exanpl e 4a. Medium for
enhancenent of CCP-derived cardi onyocyte (CMO)

w@e@goeisbor cells Step | Serumfree nmedi um (e. BCT/IL2005/001345

X-vivo 15 (tm) 10% aut ol ogous serum 20ng/ M bFGF 5 | U

heparin. Step p Five to ten days after culture onset,
Stepdtld 3 mM 5-azacyti dine for 24 hours. Exanple 4b.

Medi um for enhancenent of CCP-derived CMC progenitor

cells Serum free nmedi um DVEM Low gl ucose 20%

.aut ol ogous serum 10% NMCDB- 201 2nmqg/ Insulin 2ng/ m
Five s STD P FOURAT Sothant Se R Bg 2RO BSA i
Dexanet hasone 0.47ug/m Linoleic acid O.I Nl Ascorbic
Acid 100 Um penicillin In accordance with an
FxapldmNMQliuh & RhARSAENT JT(ETH-HQNed CMdigb QRAS: cells
medi um preparation is carried out using the Tol I ow ng
Serupy GeomotivrER NN d o glPeespar ati on of 100 ml enri ched

< Ao ' i ni ng 10% aut ol ogous condi ti oned nedi um
> ‘O/Oﬁg%géigﬁgggﬁ%ondi tioned mediumin an i ncubator.
109 MCDB-201

2pg/ml Insulin

2ug/ml Transferin
10ng/ml Sodium Selenite
10 50mg/ml BSA
1nM Dexamethasone
0.47ug/ml Linoleic acid
0.1mM Ascorbic Acid
100 U/ml penicillin
15

In accordance with an embodiment of the present invention, conditioned

medium preparation is carried out using the following protocol:

Example 1. Preparation of 100 ml enriched medium containing 10% autologous

conditioned medium.
20 Thaw 10 m] conditioned medium in an incubator.

When thawed, add it to culture medium using pipette.
Extraction of tissue pieces for co-culture

Dissection of rat blood vessels (other non-human or human tissues may also be used):

Anesthetize animal using anesthetic reagents (e.g., 60-70% CO2, isoflurane,

25  benzocaine, etc.).
Lay animal on its back and fix it to an operating table.

Using sterile scissors, cut animal's skin and expose the inner dermis.
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When thawed, add it to culture nedi um using pipette.
Extraction of tissue pieces for co-culture Dissection
wWo@Roos@b45b1 ood vessel s (ot her non-hunman or hunaPCT/AIR9UER 1345
may al so be used): Anesthetize animal using anesthetic
reagents (e.g., 60-70% CO2, isoflurane, benzocai ne,
et Using d aycoatissmbf eRrilet sciddank canthef dotmist cuo chast bones, a.nd
operating table. Using sterile scissors, cut animal’
ekW@?ﬁﬁﬁﬁﬁ@a% p¥% the inner dermis.Using a second set of
sterile scissors, cut the derms, cut chest bones, and
expuisenalhpieprsaPL -ahamdeng.dronpthe vl andpithes doodgvepsels, and
0 rt th
placE L0 skl PEARG uf 8 81 1 RO aB T REPEL -
Vh@dGKTNﬁgomm@mMﬂxQﬁﬂ@hnﬁBNh@,XVIVO 15 (TM, or any other
growth nmedium. Using forceps and scissors, clean

t | SSHE §e&Hs A Seisios, CRARViBsR Wk&Tonk AY %ﬁox&uﬁiﬁera&yerb such as
nuscl €, fat, and connective tissue. Usi ng forceps and

numéﬁéWp@NquMPﬁé@dﬁﬂwlood vessel along its length, and
expose the inner |ayer of endothelial cells. Using
f oUsiepdomept scladcplpkel, cotitachndbdd pised edongf itulengih, Bndl expre
h froglthe tlds,%lle.1 IH is to be understood that whereas
© IpiF Brpedhfndathelidleels, accordance with one embodi ment of
the present invention, the scope of the present
i nVeRE fgAeRSHaA SepbRel. et gl PiReesPIMP SR lv@ks%@mftbeo%“ae
human, as well. For exanple, an incision may be nmade
ovins thée wéhréh@déhaiewhﬁre%nﬂlwrté@mw isagidcrQrdanse with one

emb#ﬂﬁ‘?ﬁ%ﬁcgf oL Lfes%tqhizén% n, th%nlc%gg twlfotﬂe estthem\(?ﬁtgpn includes

utary veéins t ret trans

extrabliisg alblesivgeelxfrorala ki, ok wdlie oncmanqﬂd ia@ninekiohhRay be
saphenous_ vein are tied, and the vein is harvested
ma qg\éerttlpfesa@h%@@ét\’@a, iy arderetorfanligie dissectiginglcr disbi cacportion

of thé Qzf gmltrWu't \’ng I?hetrae af e UMY tpe[nfécg%(% gﬁﬁfa?gﬁd proxbmal ends

con I one fum - Generati 0 t1oned
of tht Aymdiss@cdBtle piphessusivaincart tied, and drtvaimie hagvefted.
exanple in T75 flasks, or 50 m tubes.

Use the dissected tissue for direct and/or indirect co-culturing with the CCP

and/or to generate conditioned medium.

Generation of conditioned medium

Lay dissected pieces in culture containers, for example in T75 flasks, or 50 ml

tubes.

Optionally, fill with cell culture medium containing 0.1 - 3 pug/ml or 3 - 100
pg/ml apoptotic reagent (such as valinomycin, etoposide or Staurosporine), until all

pieces are covered.
Refresh culture medium every 2 days.
Collect this medium (now conditioned medium) into 50 ml tubes.
Spin collected conditioned medium at 450 g for 10 min, at room temperature.

Collect supernatant in a new sterile container.

thn
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Optionally, fill with cell culture nmedi um contai ning

0.1 - 3 ng/mM or 3 - 100 ng/m apoptotic reagent (such
w@goosab4snonyci n, etoposi de or Staurosporine), per/il20edd01345

pi eces are covered. Refresh culture nmedium ever,' 2

days. Collect this nedium (now conditioned nedi um .

i nDota9 ragarding gresergpion afaht eendtoredrdediionadacserfianen with

450,.9 for. 10 mn,.at room:t rature. | I ect
on eigosifen a8 PR R L e BB R el a1 s
regardi ng preservation of the conditioned nedium in
accordance with an enbodi nent of the present
i nNkneRtbdanceanth desmbodiednherird pleedndmvehtioracalowritende CCP
wi.th an _enbodi nent of the present inyention, culturing
to prgflucg actsP tsgapied e Bsiag pepollavipg Prate®iout using t he
follow ng protocol: Exanple 1. Culturing of CCP cell
suspension in T75 Fl asks. Spin suspension for 15

5 m nut eExﬁhplﬂﬁQCQltw@ng]]\Q@ClDEépﬁfsﬁedsﬁ% isUpernakant .
Gently, mXx cell pellet and re-suspend the CCP cells.

I
Regﬁﬁﬁggﬁg%&?#r?g rrpﬁgu%g)am§oleéd§mo@@ cells / nm. Fill

T75 nri ched medi um and add 5 m of
10~m 1l lipn CCP cells / mM to attain a final
colr%s@?'irfjrtg? ?%ﬁmgfanéo mllion CCP cells/flask. |ncubate

2. Ongt Pt ol & B S0 GioprT CART ons, i ner eased.

exgansi on and/ or differenti aL‘i F)n of the CCP may be
obReispwgndpeldst o tumdlligr (el mlcul ture to oxygen

starvation, e. g , 0.1-5%o0r 5- 15% oxygﬁen (hiaox.i a),
10 f oFilloT 12 flask with4g mbenrichedrpiedivng ang mdd 21 1) of b anibipd G

Cells?ﬁ‘@ﬁ%tﬁt‘glﬁ%‘fgﬁi \:(gjnic]c ﬁt?artl%g b BOLS, P %@S)ﬂ%ﬁ cul turing.

asks 1Tn an-oxygen-controlled i ncubator.

Set the en pr.essur t 0..1% intain it at
th ulPaéQ/glﬂ %Sg‘szﬂlaﬁﬁﬁl?cgsfhadﬁ% e&t %%f@s ks fromthe

i ncubat or and exami ne the culture. Take a sanple of
CCP cells and test viability by Trypan bl ue excl usion
met hod. Example 2. Applied hypoxia

For some applications, increased expansion and/or differentiation of the CCP
15 may be obtained by exposure of the cell culture to oxygen starvation, e.g., 0.1-5% or 5-
15% oxygen (hypoxia), for 2-12 or 12-48 hours. This is typically done one or more

times, at different points during cell culturing.
Incubate T75 flasks in an oxygen-controlled incubator.
Set the oxygen pressure at 0.1%, and maintain it at this level for 24 hours.
20 Remove the flasks from the incubator and examine the culture.
Take a sample of CCP cells and test viability by Trypan blue exclusion method.
Set the oxygen pressure of the incubator at 20%.

Re-insert the flasks into the incubator and continue incubation for the rest of
the period. This procedure can be repeated, for example, once a week during the

25 culture period and/or within 24, 48, or 72 hours before termination of the culture.
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Set the oxygen pressure of the incubator at 20%

Re-insert the flasks into the incubator and continue
wo p@doesshon for the rest of the period. This pPODERN0001345

can be repeated, for exanple, once a Aveek during the

culture period and/or within 24, 48, ur 72 hours

bef @xemplriTResdeltg whdidiat ablbraceachxanml 6 oaiResaadi ng

of adherent and/or detached and/or floating cell's For

some  apitdr CadheOfplichtihk eﬁ%&@se@@%ﬁﬁdl&p afd! %fferentlatlon of the
differentiation of the CCP may achi eved

r e-SeBaaygecashicaed birecwskding gcvilen@w cplleooaw @da -chagddetshien in
Cu|&ﬁltlh ym Collect all cultured CCP in tubes.
Spin tJbes or 10 nlnutes at 450 g, 2 10C. Discard the

sup r eIIet and re-suspend cells in
1E¥£%Eﬂﬂﬁﬁﬁféh¥ 5 fl ask. Seed suspended cells

§1 Wn%re coat ed T75 fI asks. Continue culturing the
cell%n ﬁﬂﬁﬁépﬁ@PWF%WVbéﬁh%P(hctivities (e.g., medium
refreshnent, visual inspection, and/or flow
cytldiseard {he supematppir opri at e, as described herein. This
procedure can be performed weekly during the culture
perGandly amial fpoHetaint n¢-suspdnd %8s it 0 AP fashunsdibeffer &75 flask.
termnation of the culture. In accordance with an
entiedd sependaf] ceheinpfees@bicodted €nS fledks. co- cul turi ng of
CCP with tissue-derived conditioned nmediumis carried

OUtCa#gintkg cliffgrifOtHcOMIRY afl QSR ‘all EXBEPL&Iv 4{1esQé|gt %baﬁgm
of CCP in the presence of conditioned nmedi um derived

refrgshgient isusbdnspeesios) andibt fpe. cySpneinQCRs eppropridter asldescribed
herdi NUt es at 500 g, 210C. Discard the supernatant.
ntly mx cell pellet and re-suspend cells to 5-50
mllion/m .in autolo m cont ai 20%
autFIl Bfﬂigdlggr% l%ﬁwa%g HSW%L@OV#HPPP &H‘é H%IGI Rifodsanger
witHih 25 Ki8, ¥ ThhArSbétote tb@RinSeleR Fehd &fitite.

In accordance with an embodiment of the present invention, co-culturing of
CCP with tissue-derived conditioned medium is carried out using the following

protocol:

Exampie 1. Culturing of CCP in the presence of conditioned medium derived from a

blood vessel culture.
Spin CCP cells for 15 minutes at 500 g, 21°C.
Discard the supernatant.

Gently mix cell pellet and re-suspend cells to 5-50 million/ml in autologous

medium containing 1-20% autologous serum and/or 1-20% conditioned medium.
Seed flasks with 2-5 million CCP cells/ml.
Incubate flasks at 37°C, 5% CO2.

After first three days of culture, non-adherent cells can be removed from the

culture.
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I ncubate flasks at 370C, 5% CO2. After first three
days of culture, non-adherent cells can be renoved
wo p@a0645e1 cul ture. I n accordance with an enbodi PENL2065/001345
the present invention, refreshing of the nedia in
og%oing growing CCP cultures is carried out using the
f I A6 AGSSr BiD & embpdimeat pf fy esenhmvartéing réfreshing oif e

medi% 'hpégieg?)%of Jreﬁ*ﬁ% ?@Wﬂg@ﬂn&% 951:1.1_@; gﬁ%éng’g[(tge ?(%gol%l’ E%(r%%lofs

reshing o rumin

NGf: ent in 50.mM tubes..Fjll every flask
PR e Bt b oot arNRE ek sbalf s 8315 34
days.condi ti oned medi um Spin tubes for 10 m nutes at 450

g, RT; discard the supernatant. Gently mx cell pellet
and re-suspend cells in 10 m/flask fresh culture

medi um enfi ched wit ondition nedium_Return 5 m of
cel | suspgﬁ@]}gﬁlr\%egvgw of mgdm ImI-H¢é &dasiance with an
eg? di ment of the_ _present invention, indirect

c -OglﬁFttWeadg‘Fre@CﬂﬁHé&i’%m}\Mbﬁs-t i ssue dissection is

carried out using the follow ng protocol: Co-culture

i Ails @ﬁ%aﬂ@kc\hﬁm‘g@r@ {festhbwl e auddiwm end dmdaivite rconditioned
medifgsampl e: I'ndirect co-culture of dissected blood vessel

and CCP cells in a sem perneabl e nenbrane apparat us

Lay. di ssect t.i ssue pjec i.n the upper chanber of

t %%matﬁg%ﬁ'{éf E@ TRHEESHS 4&) gt J?ewi digherd pesHRAM @ trenbr ane.

I npl ant CCP cells in | ower chamber. Lower chanber can
b& B iy selbacligt end ravpendegehai | holifesle Besherlreohedivm

enriche@lv; ditRhasiBu, f 1 bronectin, a growth factor,
tissue-derived extra cellular matrix and an anti body.

Ref |t mediumin t upper chanber - aspirate
c%ﬁﬁsgﬁe%gc?rﬁggﬁmﬁﬁﬁlsﬁoﬁi% egﬁy&ﬁ“lt'ubes and add aut ol ogous
cul tui e nmedi um

In accordance with an embodiment of the present invention, indirect co-culture

of CCP cells with tissue dissection is carried out using the following protocol:

Co-culture in separate chambers within a culture container

Example: Indirect co-culture of dissected blood vessel and CCP cells in a semi-

permeable membrane apparatus

Lay dissected tissue pieces in the upper chamber of the apparatus on top of the

semi-permeable membrane.
Implant CCP cells in lower chamber.

Lower chamber can be pre-coated with growth-enhancing molecules such as
collagen, plasma, fibronectin, a growth factor, tissue-derived extra cellular matrix and

an antibody.

Refresh culture medium in the upper chamber - aspirate conditioned medium

into 50 m] tubes and add autologous culture medium.

Preserve collected conditioned medium at -20°C.

N
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Preserve col |l ected conditioned nedi um at -200C. Renove
upper chanber after four days of co-culture. Refresh
we@ adobsesotredi um of the CCP cells with cul ture PeEDIL2O5/001345
contai ning 1- 20% aut ol ogous serum and/ or 1-20%
cog%itioned medi um Continue growi ng and harvesting as
de SERPBR YPRE chamber eferdapt dave of po-selpacat e chanber s
within a culture container In accordance with an
enB&HphepHtuss mefisnp pf §en®CP edntiitinoulmee madiuor éaaining 1-
200 WM, & 4] tur ainer .is.carried out using the
20% &E{]g%mbugég%}rno 61206":1:-& 03?&51?1%0“@ M§HURt co-cul turing of
aubglto ouswdi ssec ed b) ood ves.%el and CCP cells. Lay
di SSEETEF VLS8 b%&%’%’giaﬁ decEbedbbered. f 1 asks. | npl ant
CCP cells in pre coated second chanber. Using forceps,

Co-duttkee 0UtpdrhQ 8 P8 $8%iah L&t %&Ffaz%@;%’s of co-culture.

Ref resh culture nmediumof the CCP cells with culture

medi um contai ning 1- 20% aut ol ogous serum and/ or 1-20%

condi tion medium Continue growi ng and harvesting as
doBFHEnRSr ) 1. vy CpEBred MFE<sant e combio frei 1ofin

- j i ] f_the cellular

o culbREPIEARL cAUeBl Blhe BERIESUDMBirbu ng pr ot ocol :
Exanple 1. Collection of resulting ACP cul tures
Collect cells in 50 M tubes. Carefully wash flask

Examplede Pitsyt qor qétutingigf avitelhgasldissRBS] blood e¢sagihna Aty @it

cells. Collect washed adherent cells to 50 m tubes.
Adckyslisskcted tissok giePBSn pRet@adi flghai ni ng adherent cells
using gentle novenents lvith cell scraper. Collect the

deimptdne & CPedells irane casled tdaena timtdee t ubes Optional Iy,
add 5 nl EDTA to each flask and i ncubate at 370C for 5

M Wsikfdr@pt, thiteo A gtae g‘?‘é}ﬁe% ﬁ{téé ?‘oﬁ&%y%@dcrog%%met. o the

t ubes Spin tubes for

t RRERCHIGe RRnaH SRR e R A Bultle Seidt cgr%gimng 1-

20% autologous serum and/or 1-20% condition medium.

Continue growing and harvesting as described herein.

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

cellular product is carried out using the following protocol:

Example 1. Collection of resulting ACP cultures
Collect cells in 50 ml tubes.

Carefully wash flask surface by pipetting with cold PBS to detach adherent

cells.
Collect washed adherent cells to 50 ml tubes.
Add 5 m] of cold PBS.
Detach remaining adherent cells using gentle movements with cell scraper.
Collect the detached cells and add them to the tubes -

Optionally, add 5 ml EDTA to each flask and incubate at 37°C for 5§ min.
57



2
h

Count the cells in Trypan blue. In accordance with an
enbodi nent of the present invention, cellular product
wW@e@ses4sat i on i s carried out using the foll ow PQI/IL2005/001345
protocol : Cellular product can be kept in preservation
media or frozen in freezing buffer until use for
t r GoHpdtaht detachedi deilo ard pad itent to xaoidseSpln tubes for 5 min, at
reservation of cellular product Prepare freezing
4’OBU¥@E%W%@W?EFﬁ|ng 90% huran aut ol ogous serum and 10%
DMSO. Suspend ceIIuIar roduct in freezing buffer and
f r Bez8spend thegrallgtsin £r50gefBS Exanpl e 2. Short - peri od
preservation of cellular product Prepare preservation
e ount theedllsdh Agyrgn dlueh nedi um cont ai ni ng 1- 20%
aut ol ogous serum wth few or no other additives.
Mai ntai n preservation nediun1mﬁth cel | ul ar product at
2- d e
n%%%o&%n % gxg{ %pglﬁlé | of L ggﬁ?éegfﬂlt\'el?t Igglhﬁgr Er%a{lct
presmzemrmahnrmﬂ ousugigy the ﬁﬂldwhg pioiargl:t he fol | OWI ng
prot ocol : Conditioned nedi um can be kept until use for
gr owllilafp@uuen Rh 8B &e m%ese@@ﬂs&h hicaned rEdh whrrseond Buffer
be col |l ected under sterile conditions. Spin collected
untiloesp diort trapsielantaieel wia 4 patied® min at 450 g, 2 10C. Col | ect
supernatant in a new sterile container. Filter
supernatant through a 22 nn1nenbrane Al i quot

condi ti oneﬁxgaégfeq }}gg;ege@g@é ﬁéﬁ %I%Hgvtl | e tubes,

pre-n. nor -200C unti |
us ord N n d| ment f the ese tsno
i nglgﬁ%lr% ﬁ”ge %r cor?ttalmntgscﬁﬁb r| e aut O%OUQ S Ia 10%

DM$©J | owi ng pr ot ocoI : Exanpl e 1. Staini ng of ACP enr| ched
popul ation. FACS staining protocol:Exanple 2 :

St Qh{jﬁieﬁ& u&ful%&kpﬁ%e%‘ﬁg SuffAGRast RN Ates&l. for
fixed perneabi’lized cells” In accordance with an

enbodi nent of the present invention,

Example 2. Short-period preservation of cellular product

Prepare preservation medium including growth medium containing 1-20%
autologous serum, with few or no other additives. Maintain preservation medium with

cellular product at 2-12°C

In accordance with an embodiment of the present invention, conditioned

medium collection and preservation is carried out using the following protocol:
Conditioned medium can be kept until use for growth medium preparation.
Conditioned medium should be collected under sterile conditions.
Spin collected conditioned medium for 10 min at 450 g, 21°C.
Collect supernatant in a new sterile container.
Filter supernatant through a 22 pm membrane.

Aliguot conditioned medium to 10 and/or 50 ml sterile tubes, pre-n::vked with

donor details.
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i mmunohi stochem str}' staining (IHC) is carried out
using the follow ng protocol: Exanple 1: |IHC staining
w@e@boeshl f or ACPsExanpl e 2 : | HC staining proP@rul20650001345
CMC progenitors In accordance with an enbodi ment of
the_present invention, a tube formation assay is
car Kearialodt QuntHgse.he’ fol I owi ng protocol : Tube
formati on was tested using the ECVM625( Chenicon) in
vitro angi ogenesis assa}' kit. Angiogenic pattern and
vas r
oo e A o IRRE o P B R P R stining i
cargied ontdsimgehevdllowamg pmtmd]i ment of the present
i nvention, secretion of cytokines fromharvested cells
i s assessed using the follow ng protocol: Culture
0.5-1xI0 L6 cells/m over night in 24 well plates in
serumfree medium (e.g., X-vivo 15) Collect culture
supernatant and spin at 1400 rpmfor 5 m nutes
Transfer supernatant to an eppendorf tube and freeze
at -SQOC until ready to test cytokine secretion.
Exanpl e no. 1: ELISA for |L-SA comrercial DuoSet
CXCr8/1L-8 (R& Systens) was used for the detection of
EL-8 secretion. Exanple no. 2 : Cytonetric Bead Array
A commercial cytonetric bead array (CBA) kit for human
angi ogenesi s (BD 558014) was used for the detection of
EL-8, VEGF, TNF and Angi ogenin secretion. For sone
appl i cations, techniques described herein are
practiced in conbination with techni ques described in
one or nore of the references cited in the present
pat ent application. Al references cited herein,
i ncludi ng patents, patent applications, and articles,
are incorporated herein by reference. It is to be
appreci ated that by way of illustration and not
limtation, techniques are described herein with
respect to cells derived froman animal source. The
scope of the present invention includes performng the
t echni ques descri bed herein using a CCP
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derived fromnon-animal cells (e.g., plant cells),
mutatis nutandis. It will be appreciated by persons
W@ Riobloetfoi N the art that the present inventi onPCHINR005/001345
limted to what has been particularly shown and
descri bed herei nabove. Rather, the scope of the
present invention includes both conbinations and
subconi bi nati ons. of the varjous features described
her ei nabo%é’.amg Wetainigg of, 4P fnrighes! norulaHe®i £ i cat i ons
thereof that are not in the prior art, which would
ocleMrS siginhes Botsokki | | ed in the art upon reading the

foreggrmg—deserptromr—CEAHME—T—Anethed——co v
TubeiNe.0 | st i nmuiSadining an init| Aidndseaddibgpopul ation (I CP
—af—at- Ll Ls that _have a_density of

1 less thansl. 072 g/, and| gt dfLastcoddeprf whi ch are
CDB4+CD45-/dim to differentiate into a

2 Progenicor/ LGOS e cell | population (PCP). 2. A
met hod Cconmprisi'ng In vitrp stinmulating an initiatin

cel | ggml_lglg%g@ (I.CP) of hPingleas tsterapd t hetis afd Tcelap

3

a ity of le - ~ 0
that | %/ fl ;?}c;r%;g@?atl]on%zgmgé m ot

difféfentrate into_a prog precursér cell
popul afiR (FEMAPG .~ A npthod conpri sing separating

Fower-tdensrty —cetts—frompigher denstty—cetts;—tthe—

| ower | ddpGSiliRiTCel | s definjng an initiating cell

popul ation (ICP), and in yitro stinmulating the ICP to
5 differedgGHPE i nto a progehbtyps t@itetur sor cel |

popul ation (PCP). 4. The pethod according to claim?2

or cl annGi-Awerein the | CP includes at least 5

mllion cells, and wherein stimilating the |CP

conpr gcbs, sSETiT i\ng the| I CP that includes the at
| east m | Ii ?ﬁtﬁ%éépl s. 5./ The nmethod according to an

one of [ , or 3,iwherein at |least 1.5% of the
6 cells o@@?gsq@aire CD34#CD45-/dim and wherein

stimu i,Ng I conprj ses stimulating the I CP of

whi ch gjﬁﬁpeé%{j%ﬁcg& of the cells are CD34+CD45-/di m

T~

6. The nmefhod according tjo any one of clainms I, 2. Of
3, whePBE@ldtT¢east 2% of| the cells of the ICP are
CD34+(CD45-/dim and wherejin stinmulating the ICP

7 conpr | 888G%a-Phul ati ng t he| Is@Ppotonel ch at | east 2% o
the cells are CD34+CD45-/dim 7. The method accordinf
to anymiglel-@fP&l ainms 1, 2, or 3, wherein at |east 30Po

af

Ul

CD45-FITC (IgG1)
g CD133-PE (IgG2a)

CD34-APC (IgG1)
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5

the cells of the |CP are CD14+,

and wherein

stimulating the I1CP conprises stinulating the |ICP of
wabiosloe#sdl | east 30% of the cells are CD34+CD45r¢Tiumosa01345
The nethod according to any one of clains 1, 2, or 3,

wherein the | CP includes at

h
wn) ChT

oS RS

least 5 mllion cells that

BRS ol DaNok 062 o/, at |east 1% of
Tt and wherein stimul ating the

| CRAPURLLSE S SbLTH AN Pehfioh s LAt has the at

ave a density of less than

n cel

~I.062
cl ai ns

conpr i
[ |

1, 2,S@PNE wher e
ses stinii#fati ng t he

oo -4

g/ M. 9. The nethod accogdi‘n ,to any one of

n at I“@H?;‘?DGO% of| cel Ifs in.
Tubp®oi QP are CD3 1+, and wWhereinstinmul atirgfTha! jiEsing
WRPch at |l east 60% of

b |1 CP of

CCT 1T S

1 any on

[}
ITCTCT 1T arc CoOOLT.,

eCels clains 1, 2, (

3,

nictr
T J

O e et od_acgor ar ng t o
conprising griépatainag comieol

1 + + + 1.4
tatt+oR—to—afJgatt+ent——I1I:

The ne
conpr |

[\

PCP_as! a prnrlllr\f for—adm

—oTroro T

I bpdsagrormidng to :

L ng preparing the

in) ' one of claing Singl2, staining, for
PCP_as a-research tool. 12.

The ne
wher ei

13. Th
or 3,

3 the | cPCP4Ee(IgEH)i s der

t hod according to 4
n stinmulating the I

e net hod according
amrising applvind
T ~ Ll e 4 i

iny one of

CP conprises only &Hﬁ%éaﬁhhng
ived froma mammal | a
to any one of cl diwsings5 2,

cells extracted froma

clains IPMI2 or 3and

donor .

5 mammal
sel ect

Ail@pnor to one or
ng"cells having a

AWM BogeadEent s sukdepd enfiol
density less than 1 072 g/,

1T O

and de
gradi e

r't)\e/én the I CP frorn
ht' <51 The net hod
I

NANRen6ek! prapplied to the

according to any lone of

clalnms

7by at

5 2 r 3. whergq

in the |

Lrpeng Kop of the |

EBHEPYY -

e

WTET &

| CP ha

—StTmol ati ng tne |
ving the at

CP conprises stinulating the

| east 2.5% of the ICP that are

W*%&g&g&m & The aethedemccorditng tgeRRy anentibn,
, O

clains |

r 3, wherein the ICP is characterized

imniynohistok basistr 8%ndfe THE) Iscrrrtedi ongudma the follgyanameriegol
stimulating the I CP conprises stinmulating the |ICP
Exah¥ NgHCheaiainglpesstol BAAGPs t he | CP that are CD14+. 16.

The thod according fn%%Iaim I 52, or 3,
Sl'\ﬁher ei&gd |CP is|characterized by jat | east 40% of
'he | ei'ng CDL4},;and suhgsei n stijmul ating the
No. Ist step
-mlgG1-FITC Isotype control
mlgG1-PE Isotype control
CD34-APC
CD144-FITC
CD133-PE
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15

| CP conprises stinmulating the I CP having the at | east
40% of the ICP that are CDl14+. 17. The nethod

waewondisng to any one of clains | 2, or 3, whePE€I/IL2005/001345

stimulating the I CP conprises stinmulating the ICP to
differentiate into pre-desi gnated, desired class of
apmdfg%rﬂﬁco?talmlpsotoqcéfonwcmﬁ@gﬁmtoaccor ding to any one
‘UI blal LI R>) I \J L, Ul O. bUII}JIIDIIIg u IIVIIIU I.IIE |L/l"
gl;fE om [@Stainfgst one sGuminiagsel ected friomthe |i st
consifsting of: enbnyonic tissue, fetakin bSsaiaing
Nounbi | igalsteﬁord bl o¢ dnd@fé’pl lical cord tissue, neonatal

tissl adult tissiie bone nmarrow nbhilized bl oad

1_per|49%P?S bl ood, ’%ﬁ% hqg@b bl ood nqgﬁg#ﬁég@glcells

skin and pﬁant“tlssue 19. Th accordi nf

to any of clains, | r,3, camprisin riving
't he Id§%?§0n1at |ec§¥“dﬂ8f§o rte selgg (ggﬁfthe

TSt [consisfing ofi fresh tlssue and frozen tissue. 20
3-The @Wﬁ@\%bbbrdlrdhﬁUﬁﬁW? hE of dlainms 1, 2, or 3,

conprirsing TdentTying am rtended rjeci pi ent_of the
4.PCP, jahdadam ving t ketimapuseridhiCat | east one source

[\

set-ected—+romthe—ttst—eonststing—of—t+ssue
5.aut ol jopeysniho ti ssuesmfmbine-Rit ended reci pi ent, tissug
Lc to . tissue of the i ntended regi pi ent tissyue

al l ogeneic to tissue of the intended recipient, and

ti ssue xenogeneic to tissue of the intended recipient.

21 The net hod according to any one of clains 1, 2, or
wherein sti.

g R el et FEaR IR R R A gt

assa§Ub tatFied FRAisthP thOfPMiohsdditoloesls than 5% serum  22. The
met hod according to any one of clainms 1, 2, or 3,

wherein stinmulating the | CP_conprises culturlngthe
| CRubsormasiar g tesidiusing e EWMOR S Chsmican) gnyigrojapgiggenesis
agéﬁﬁture medi um conprising at |east 10% serum 23. The
od according to any one of clainms 1, 2, or 3,
whetregideesic pmbmt and yagdnéar IER fommpioh ses nawkticallyrsgoteti@s

ICPin ac ure orrpr|S| ng a factor selected
des ﬁbfﬁ@waéi %é?ib@ggés erythropoietin, a statin,

and an anti di abetic agent. 24. The net hod according to

any one of clains 1, 2, or 3, wherein stinulating the

| CP conprises culturing the ICP in a culture nedium
corp acmdegpcawﬁta@n@mbgénm efithe prasent invention, secretion of

cytokines from harvested cells is assessed using the following protocol:

Culture 0.5-1x1076 cells/ml over night in 24 well plates in serum-free medium (e.g.,
X-vivo 15)

Collect culture supernatant and spin at 1400 rpm for 5 minutes

Transfer supernatant to an eppendorf tube and freeze at -§0°C until ready to test

cytokine secretion.

Example no. 1: ELISA for IL-8
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10

the list consisting of: estrogen, prolactin,
progestin, an adrenocorticoid, and cortisone. 25. The
woreihodisaccor ding to any one of clainms 1, 2, OPCBIL2005/001345
wherein stinmulating the ICP conprises culturing the
ICP in a culture nmedium conprising a factor sel ected
A chmomar¢ibldbaSst CEASAIsBi(RE DSy stam) iveal iueedor drtdetechdB 3£ IL-8
and anti-CD 117. 26. The nethod according to any one
SECIStO% aims 1, 2, or 3. wherein stimulating the |ICP
conpri ses culturing the ICP in the presence of a
Exdndié 86. s atrehediciBamathe | ist consisting of:
erythropoietin, a statihn, an antldlabetlc agent, a
t hi azol i di nedi one, rosi Iltazone

A cpmpglerad catomsit g arren{ CRd) blﬁf@ﬁwamuangoa@@ﬁs (BD 558014)
4 17, LIF,
wasid Ff e of fea 2y s8R e dngBb i Bl 1
VEGF, BHA, BDNF, GDNF, NGF, NT3, NT4/5, S—lOO CNTF,
EGF, NGF3, CFN. ADMJF, estrogen, prolactin
adrenocorti coi,d I ut a ser ot acet I choI ine, .
F%F et THbi Ep%lt‘iaﬁ nﬁ‘?’?@bﬁrl sy Qulhierr?m a% practiced  in
cormfb@{asikR Iith te@ﬁﬁ%ﬂléo&‘:s‘cnt?ea in A€ JTBhAiedrage Fkrfg‘eﬁ&s e@nﬁ/the

one of clains , conprising preparing t
presegpPpatgnid ap}dmatl@n at A grefereticag egsd sherasponbiding pmtemts patent

UGB AL SRR SR 17"
G S B e
are &’escmed%er&@ R 18 ek tforc%ﬁ«zﬁcﬁgfeﬁ m%nf’é;l?an&gl soTJEL% nﬁ{efk@gpe of

according to any one of clains 1, 2, 3, risi
the mrﬁaﬂms puentiongintluded [@Porming thé teehIaQudqehsmb&d) hknennf wsonp zaCCP

vvhereth i rst. created, stimul ating
denﬁﬁi t‘lmtDWZ Flgsﬁt“e Pt 8'31lQ i"”’éffﬁgemf‘r’@fz‘?féd accordi ng
to an one of c conpri sin
tr Hn&%‘o % RRRGEAH bpertsamaslglfqdeméhe Plénpé%at gD RsANE fpientien is
not Brhlt& WheRE htag‘ﬁee%g:)artﬁc%le{rfy rsﬁ&wﬁ %@H@%mb&izheégm%c\@tﬁﬁﬂer the

according to any one ri'sing
scope ché tid pryseng intvhati®ORChdedimith gosbinead seantl anbctohﬁnmmns bfthe
N nt a response o assessment that the PCP
varigi e el o5 R Rpb O SRR roNclbep  Eios: Mglmodhgatiadt kot
that A&C ﬁétdinnﬂlet Rt ORACIP vl BoBBir ko pRrsoBE sBi1I6@ TR theS bl Yipon

identifyin
reading the foregoing description.
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the PCP as being suitable for therapeutic inplantation
in response to an assessnent that at |east 1.5% of
w@edobme4shl t he PCP denonstrate a feature sel ectPdI/ilr2000001345
the list consisting of: a desired norphol ogy, a
desired cellular marker, a desired cellular conponent,
a desired enzyne, a desired receptor, a desired
genotypi c feature, and &Idgdis ed physi ol ogi ca
feature. 34. The nethod according to any one of clains
1, 2, or 3, conprising identifying the PCP as being

1. /5 eciiadal & miffsiddRr ARe Ukifhlduip | AhAfatifs ckin pf)ﬁﬁﬁ)tmlsﬁcpp of at
an assessment that the PCP includes at least 1 mllion

leash gt deh rellscidiet h@)\fee@dﬁw of (lpgsHbyn 1@57 fﬂ‘mb andtat depst 1% of
N d f 3
whiB BT R eTRRY " 8 pR R b & ProkeFREPRSIND oot

populapb@(RCGR) on in response to an assessnent that t he PCP
includes at least 1 mllion cardionmyocyte progenitors.

2. 36 A Eﬁﬂao@%ﬁ%sﬁﬁqﬁ wwguﬁ@aﬁrgémpmla%o %I@'pﬂﬁulz]ﬂonz(l(fpf of

, rr&:rlsmgldentlf CP as béing suitab
at léfaétrtetlﬁ lﬁp@hwlb thatpheataadensity pﬁles%gq@oris(&tginﬁm dlfferentlate

1ntoaa§3§- ﬁ%ﬂglgﬁrect) or Cé?ﬂ pogpﬁp thI‘g(? es at least 1 nmillion

The net hod accordlng to

3 fectin
it °nﬁ@%¢éalp5w§]§rfgp?ra%?& fopite GNP chils Bm gy e s,
the Hé\ﬁéra@éf}51t§8be11§_m%f mRiched iAse@sdicBy JopuBiYn C{T@P)Ofangl 1@' ®ro

3, conpr|3|ng transfecting a gene info t
<tlm|ublhng &wdCfub slefdprenttaty/ Ingss progemigr/ardcanset cedﬂfpc\cpnpnes ﬁ-‘r@iﬁ
of the gene.39. The nethod according to any one of
4. cl dihemethodaccadirg, toctaimrd &ichgmt?, avhsfeerc the AGP ancheies ai lehw 5

il USe P BT QU GINE ADE 10 Re Bt gn SYBBHOR i FGP tha

mcl@réyﬂférh%léa&t §h@1l116§céns5 2, or 3, wherein stinulating the
CP conprises culturing the I1CP during a period of

5. bet[’ﬂ@%tl?o aé{E)gOI.Jdﬁ_“% t%aéﬁg ond oﬂglalx%ql rm%pg)d\&/ﬁ‘ecrgi?; ag hdAg # £ of

any one o clal ere stinmulating

the delP of dredCPses COBK#GD46gdint) endi @lﬁeﬁm stirgulatinyethe 0dP @bmpnses
met hod according to any

. bet.ween and .6Q d .. 42
St”nBIFanzaﬁ’ecIEgi e Rl 16 of el rede P AR nGRhe | G
rises culturing the 1CP in a culture nedium
55’5 g acesulingnigramyome s clpims flog. or Huvkareinmt bfast 2% of

t ' AVS. 143, t co
o SRR DR e
stimulating the ICP of which at least 2% of the cells are CD34+CD45-/dim.

7. The method according to any one of claims 1, 2, or 3, wherein at least 30% of
the cells of the ICP are CD14+, and wherein stimulating the ICP comprises stimulating

the ICP of which at least 30% of the cells are CD34-+CD45-/dim.

8. The method according to any one of claims 1, 2, or 3, wherein the ICP includes
at least 5 million cells that have a density of less than 1.062 g/ml, at least 1% of which
are CD34+CD45-/dim, and wherein stimulating the ICP comprises stimulating the ICP
that has the at least 5 million cells that have a density of less than 1.062 g/ml.

9. The method according to any one of claims 1, 2, or 3, wherein at least 60% of
cells in the ICP are CD31+, and wherein stimulating the ICP comprises stimulating the
ICP of which at least 60% of cells therein are CD31+.
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| CP conprises culturing the ICP in a culture nmedium
conprising at |least 10% serum for a duration of
wheinsmersoll and 120 days. 44. The net hod accor dpemIL2005/001345
any one of clainms 1, 2, or 3, conprising
characterizing the PCP as incl udi ng angi ogeni c cel |
10. pr élgrmsashed §aGREIg toi amyroes pdpiseng b 2anr dvampaisingrprefariat the
PCI1east gj ature setected fromthe |ist consisting of:
e by E e RSSO g aEt s i the POP, a
t ypi Jc feature of cells jn the PCP, and. a
ed%ﬁ? aficoring (9ragy spe e lpunS h % ReS SEPIPIANE Prepgring the

pcmmgea%q%ldu ng to claima44, wherein characteri zing
the PCP conprises characterizing the PCP in response

t 0 two .0f the 4
12. ”16}1@ rﬁﬁﬁ%&l Qécggcfr? ng%o&gﬁozfcrlﬁ%,l’ vm%l{13éi\{l]h%%l]l{ ﬁl%ulatlgg the
ICP@bﬁipﬂ@ésEHnll}thtﬁ@Jlﬁﬂi]% tRERCE ¢t 1CTes dehaddafed iR irddmi@alidvedonor.

PCP in response to an eval uati on of each of the

13. f eathidr@sthod hecoliifg TB1AQ braCHM &MY, 120 o8 |32icBpdsing applying
wherein the phenotypl cal feature includes a

Cellm‘rtr@m@ricf@in@ almanwntlianalosel ecme dr mosheAignisisyiable for selecting
cells ? % d%{gct%f]e'ss :tana%el (!)7 /gli haglg dgrl\’lél% hhae C%O S &1 applied

a spi ndt
totherorraga{tarl y-shaped cell, a granul at ed cel |, a cell
including an enl ar ged dar k nucl eus, a nul ti nucl ear

14, celﬁhe Beth6d |acédi‘§1!ng'0lb rbggfck@%ﬂ 3 amllsl kev Sk ucwe&m tHR ICP is

cell including pseud %aﬁgla and a cell having a
chaipgiesreponby a8 Hegse ;2. Fndotntier Kith betngr @BBét CRH glimh eanCpherein

ri,se haracter zi spons
stim GG 45 T ot Sufubfad TaCE e Bt GRS puPa ¥ g rov
thatMWM4safc§1grdl ng to claim47, wherein
characterizing the PCE conprises identifying that at

15. | egst nleth¥a ‘af:cocr‘ﬁlnlr Sto oc{nvt&ﬁ HCRahave 1 he selB&tBle ICP is

feature.49. The nBthod according to claim44, wherein
chare«ttam@dtle«r atzlieary SOPeoPCrR Kdhixing €D l¢hanat tvbeiei signelaieng the

1CP pgptifts Sﬁ%ﬂ%&eﬂsﬂ et B haieth ciSRE iR et ﬂﬁg@ftﬁqpéﬁ@%

, 133, Tie-2 1
16. Cpdé yzgr%w EFSPAANS B ﬁanqee%fcgg Cg for ofr s ergippihe g5y is
char%uzefd'Wé}nl@&tt 409, 3r BRI 1@ S b‘f‘ﬁzﬂk aﬁhhlé&gﬁﬁsﬁrﬁlﬂﬁnﬂ the
col 'agen type IV, ICAMtype 1, TCAMty VCAAdI
ICP ¢pmpngais rstlmBl‘dﬁngtheACPBMP}r@Ithe atmmzmo% mf dngCﬁ thdt.are CD14+,
aSM actin, MJCL18, and CXCR4.
17.  The method according to any one of claims 1, 2, or 3, wherein stimulating the

ICP comprises stimulating the ICP to differentiate into a pre-designated, desired class

of progenitor cells.

18.  The method according to any one of claims 1, 2, or 3, comprising deriving the
ICP from at least one source selected from the list consisting of: embryonic tissue, fetal
tissue, umbilical cord blood, umbilical cord tissue, neonatal tissue, adult tissue, bone
marrow, mobilized blood, peripheral blood, peripheral blood mononuclear cells, skin

cells, and plant tissue.

19, The method according to any one of claims 1, 2, or 3, comprising deriving the
ICP from at least one source selected from the list consisting of: fresh tissue and frozen

tissue.
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50. The nethod according to claim49, wherein
characterizing the PCP conprises identifying that at

wo e@sed50H6% of cells of the PCP have the sel ec@mIL2005/001345
feature. 10 5 1. The nethod according to claim 44,
wherei n characterizing the PCP conprises

20. chah«acm'teaaltddz:icmgrdiirtgetoP@.(ﬁlif> am dfemﬁmmsleﬁ or Anccagsignidertifpig

an SRR el G EF PP it et ShenR HE b IEGhaps catree
Qeledt&? 'Hdnfl Wthodist hdhsigdng %ﬁshq%e 5a6’t<950&1§ 1 oS ti9uet b€ tRCRitended

denonstrate uptake of “The nethod accordi ng

recwmmwmmenm@rt@sm cmp micreied zm}gemthwspe:@ll@gmpm ite tissue
ti b
of ths I ERRER P Bl Pt et Sir s RS K inisptn ¢

MVP9. 54. The ms hod acc rdln
2. c| nggp 8‘1“3 1% e REY 28¢ @}Hﬂ% he Bephes 5%@%}1110 the
ICP t&laphidek %hﬁ&lﬁmte 1E@P £ élwre@?et,rlo%l 1§s(ﬁlgfbeﬁ&eéehq 291‘?:1 ;) c!fh%/s RER culture

secrete the selecte ecul e he net hod

medimocomuprisgng lesscthan Hosdrurmher ei n ch;ar acterizing the PCP

conprises 20 culturing a portion of the PCP on a

22. sefhe aetliod ®xérdageblaul ahe GhAtkins ([ ECN) 3, ahereirdamhulfytigthe

sel ecte fromthe

in the cutur rtion a featur
ICP F?rglen%?éﬁgt@i % UP Tor 1 pigiael R@n§$€WHr@n 2 GO dhy culgure
g&ngé to mgrate towards a
med&h}l r%srug”{:h?éﬁsgﬁgggmfﬁe met hod according to clai m 55,
A7 Wh r ri.zi C rises, n j
23, ‘P{xeeha{ét chal RGiifklB R o F%f B PRI &hérgﬁl& Hhdbh the

t ha eas ['s™in tne” cutur

ICP hanpgrises pulapiipttie Kef @icd @dtuzZbmediam dobdrisingta faan15$e$etciterdg-‘rom

of: formatjon of a tube-ljke structure, an ability to

the lisigansisting i ApTrapIptin eetating s an anEABRISA5ER! m gr at e

towards a chempattractant. 57. The method according to

24. c| Bhargthodpeppdingithgny dem)f Elgimgl ther @ovh@rsirbﬁirmgatmo the
1cP SthARRL Sl HEIAPGUL i Gl R ARLALE ORI LEABONRE LiGhorn

an ‘assess |nc

the 118(RBsisn DS eameﬂqirhm&ua@weﬁimgnmemmm @hd Cdnﬁisd%‘e

1, 2, or 3, conprising characterizing the PCP as

25, | ”Fﬂlélﬂieﬂﬁ»d%c@&ﬂﬁ*ﬂgqmyﬁh@ of @Mas PGPob B, ﬁvﬁ&@ﬂlns‘%ﬁldlétmg the

aneval uat i on of feature selected fromthe |ist

ICP ¢orpsisss cylguriok: th@%mrm@@rmﬁcbammompusmeal fhego gelacked from
the lisptccﬁowyls u%se”f’ P O b e fR e "pop. 56, The

26. t hth %gér ttg agylr %hem 0 cgl’aims ,r;.?lop ?C\I:\]f grgl%ts%&llu r!ttlr}l the
ICP comprises culturing the ICP in the presence of a factor selected from the list
consisting of: erythropoietin, a statin, an antidiabetic agent, a thiazolidinedione,
rosiglitazone, a proliferation-differentiation-enhancing agent, anti-CD34, anti-Tie-2,
anti-CD133, anti-CD117, LIF, EPO, IGF, b-FGF, M-CSF, GM-CSF, TGF alpha, TGF
beta, VEGF, BHA, BDNF, GDNF, NGF, NT3, NT4/5, S-100, CNTF, EGF, NGF3,
CFN, ADMIF, estrogen, prolactin, an adrenocorticoid, glutamate, serotonin,

acetylcholine, NO, retinoic acid (RA), heparin, insulin, and forskolin, cortisone.

27.  The method according to any one of claims 1, 2, or 3, comprising preparing the
ICP, and facilitating a diagnosis responsive to a characteristic of the preparation of the

ICP.

66



10

characterizing the PCP in response to an eval uati on of
at least two of the features. 60. The nethod accordi ng
W0 2006l0645m 58, wherei n characterizing the PCP cCPOPIL20&#001345
characterizing the PCP in response to an eval uati on of
each of the features. 61. The nethod according to .
28. ¢l ZhemB&odwieerding toray phenbtigisic].fle &t dr eomprisingiBeezing the
nor phol.ogj cal f ure selected fromthe I|i st
ICPB’B?@PSQLP%&%BW}E ell size larger than 20 mm an
el gngated cell, an irregularly-s ed,cell, .a .
0. g M Miied Seephinglocll o ALPAITY A dnf Pl aiirene the
phucl eus, a nmultinuclear cell, a cell wth dark
cytoplasm and cells arranged in parallel to each
30 S TR B A o B B b e . B s AR b P Rhortine
the ICie (sel set edlamr padmodiaala fieatwbee. the2ICPTise firsetdneated, and
. according to claimb58, wherein characterizing the PCP
SUmB]@Hﬁ%T@égP@hﬁWé‘é‘iﬂ@Wisﬁ'ng the PCP in response to an

.. identification in the PCP of a feature selected from.

31. t héh¢ methodasspislineng agy onepB glaingpl, 2 2T S5 SHTRRHRRS fransporting
t] tidn,  a- ' ' iACtdgr oponi n

the I‘;F}a an%teexﬁ?}]e-%gtsl,mﬁﬂl %-O%C—é‘,,meg Z\}}eg%?rgrpi@cp i‘é@i{r%g pomnyosi n,

-~ Troponin |, GATA-4, Nkx2.5/Csx G 2, - 21 B

32. Thg‘gmeﬁl&ﬂj ace Wgari}'oor@logﬁir%lgjé!\{l’_\ﬂhélr é?{}b%%ﬁlgzl defiffying

the PORI8WeRld ZiitaBlet 3¢ 1REED00MRApIaRGLEN AT AShETsE 20 nY dskssment
PCP in response to an identification of the PCP as

that et @ bichigenatdesse 1 mollion PCA4edf- sel ected fromthe Ii st
consisting of: sarconmeric a-actin; b-actin, a-actinin,

33. dedht metiar aticasling spani meRf domsdxiZnon 3, coapsisigcdentifying

coneri c a-troponyosin,. Troponi.n L TA- 4,
the Rk a e bl Be Sgaane sARARG D RePalsE wasseEe
that 1P 1&ds@il FS"’/]?%,f CREREitRd PAPI gleidnisfrite nOfdatiee BEELIES fogi mig list

suitable for therapeutic inplantation in response taq

consting sefe o desied t marphpleay Pomlesigd gelidaramarkspst desirgd pellyar

CMC progenitors. 65. ,Th t [ : '
compugEs 08T o0upP AP TREHRP SO0 ARt Bk A S
desifeddhyablobRaSfeathrd% of cells of the PCP have a

characteristic selected fromthe list consisting of: a

34, CMPLPLRGRN LQbrdiRE RNAHO8HCHH clsihRriact ef B sédprising identifying
expressi on of aCMC-associ ated cel | ul ar marker,
the BKPrasdwiingnswifable fomithqrersyen iimplanigaie ih FRSERSE , L0 Afgassessment

that TP P iRl Ilt lgasg i m:_ iR egilo Sfic ngﬁr'ealrg&k E@éPJ}?at ure.
35,  The method according to any one of claims 1, 2, or 3, comprising identifying
the PCP as being suitable for therapeutic implantation in response to an assessment

that the PCP includes at least 1 million cardiomyocyte progenitors.

36.  The method according to any one of claims 1, 2, or 3, comprising identifying

the PCP as being suitable for therapeutic implantation in response to an assessment

that the PCP includes at least 1 million neural cell progenitors.

37.  The method according to any one of claims 1, 2, or 3, comprising transfecting

into the PCP a gene identified as suitable for gene therapy.

38.  The method according to any one of claims 1, 2, or 3, comprising transfecting a

gene into the PCP, and subsequently assessing a level of expression of the gene.
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66. The nethod according to claim58, wherein
characterizing the PCP conprises characterizing the
wW@aReioMspesponse to an identification in the PEPr/of20e001345
action in response to activation of the PCP, the
action selected fromthe |ist consisting of:
39, i n’DhieeiaSth@ ataotdiag e dnyl ae ofaRims evxklor 3 gemgnssirgngansfecting a

troph si ol ogi c i on ote als d
sene R I P SR B BNt BB PHOGT SR OB FIe EeRe

met hod according to claim66, comrisi ng act i vat| ng
40. ¢ hBh@P@F*hf)@) AN E do @h%ogeep%@@lw lact Po#y, Whegﬁlﬁgshamlatmg the

ICP ¢ %g} Fi ca 12’%?}% f/lgﬁ)l %‘%ﬁg}a tgg ﬁ E’%‘&ﬁﬁgand“ em cd%lfryg

41. on lI \é%t gl ﬁc];orci Uéo %, gr?es 8f gfghgld a\gﬁquﬂl qr?]%luhﬂm%q}{e

assessi

ICP qhgiRty Qil€rias BeAaCPafuringe JRERd aﬂsletaze@fmm@/@ @a}@s pect of
the PCP and a physi ol og| cal aspect of the PCP; and

42. deBiORRhbAYINEREE oS oREbNTaitttl T 3DbE 3 f Rherbimtiaitll AngQRe

in a patlent In response to each of the assessnents.
ICP @@npriﬁhecul'emhgdhakﬂbmm m@tutedncdhammowrﬂmém ithan 10% serum,

Ssessi t he i ¢ aspect of the PCP conprises
forag’s”s%g‘ggl Eg‘ft&ﬁ% ‘2%& DPhe PCP selected fromthe Iist
43 consi stin phol og f the PCP, . a cellula
43. rraW@e?‘e@Pg @%@qrémgfto Cl%‘ﬁlse]nZy%3 opheir Sﬁéwlatglg the
ICP &Qﬁ}g%%ul%nghﬁe S ﬂﬁ@uﬁu@%ﬁé?ﬁtﬁn Qbm anﬁﬁ%'agféﬁheﬂ)% serum,
celTular receptor on cells of the P The net hod
for adomgipdibfbettveerc] andrl BBdayaher ei n assessi ng the genotypic
aspect of the PCP conprises assessing an aspect of the
44, PC&&&hah«tcEdaJcbmmgt he biystoneonsid4iimsg 1012, pr ozjucminprieino
gene b ceIIs of the PCP. expressi ene b
charaénglgdhetP papcluding ageinesnit FEhP Furaorazﬁg?’ POW

an ex%@l’altlaﬁ Qf of N85 Reathd selzﬂgd 'E%H‘HHQ 1RF EHstiRY ofFCa 511&10%10&11

erein assessing the physiological aSpect of
featuRCB{ camhlpr ins te ﬁ@@esaslgmg)tmceésmemte of ¢chle lﬁCFhesEC@ctaad a

fromthe list consis secretion of soluble
physw&qcéc@ﬁj?eégu%g Il%thﬁ%ﬂ(&ﬁe PCP. generation of signals

by cells of the PCP, L@onse by cells, of the PCP to,
45. sj Hrramst OQ@aC%méﬁw}ﬁam PosEel e izaienea Ny eamprises

chara%{eritz[h% h&PEP in response to an evaluation of at least two of the features.
46.  The method according to claim 44, wherein characterizing the PCP comprises

characterizing the PCP in response to an evaluation of each of the features.

47.  The method according to claim 44,

wherein the phenotypical feature includes a morphological feature selected
from the list consisting of: a cell size larger than 20 um, an elongated cell, a spindle-
shaped cell, an irregularly-shaped cell, a granulated cell, a cell including an enlarged
dark nucleus, a multinuclear cell, a cell including flagella-like structures, a cell
including pseudopodia, and a cell having a polygonal shape; and

wherein characterizing the PCP comprises characterizing the PCP in response

to an evaluation of the selected morphological feature.

42, The method according to claim 47, wherein characterizing the PCP. comprises

identifying that at least 1.5% of cells of the PCP have the selected feature.
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72. The nethod according to any one of clains 1, 2, or
3, conprising facilitating a diagnosis responsive to
waRb#di ng the I1CP to differentiate into theP@CZR.20@/001345
The met hod according to claim72. wherein facilitating
the di agnosis conprises assessing an extent to which
49. t helhstethbdb¢onding ta blein P, whodnadaraatefiamt itbaiPAP comprises

characteristic of the PCP.. 74. The. net cording.to
cha3iBFi3Ge T L S Rpte st T jdediicaliinin e h ol GPEET Ty ed
fron@ tBEME: todsestinBenf! DAL QW34 wtime@miingris-he ArffR-+crhas+,

The nmet hod according to claim74. wherein transfecting

KDR HEDg#HeDR i1 s cn Vilsbesatfsgicr, 4162 (0101 0SGFSIED gemeneciin,
' Lf |t f ... 16.
collb bR’ 2 Sule e MLyl Bher B R ol P B dpd i ORgs?

VCAMIL ofiegitinf BMPARMANBSIR-RII| 0044 OinggAAtbil eABM-abtie NECR 18, and
_generated by differentiation of the ICP into which the
CX@Rhe has been transfected. 77. The method accor di ng to

any one of clainms 1, 2, or 3, wherein stinulating the
50. | cRhe oaihads aesordiedtpaelring 49 hehdrgR charagtenzing ainBEP ramipriges

) i Si h i f . 78. Th
oA ST P REE it 7o 00
h- enh i f roi I t ed t st .
51. 0 0Bt TR SRy REURH 12, Sean s bione i PGP spowines
charb@6iAhg tHe IRIUS-1E§IL YA 8% deqntk b%ﬁakeg@t tﬁj:7 gcpﬁgggxc@m.

antibody to a stemcell surface recept

I
52, Wﬁ'ﬂ@%eﬁ‘ﬁ&f’é&kﬂﬂ?g&% c?ﬂ}él ?I&g\vl%fé%% 'aﬁ&ﬁ&e&zm? ’thGOIECIg”C?Wgrises

wherei n sti1 nul at rises I ncubati ng
identifSfihg thaatdeast RbMef celld &f the BOPfdamens owepuiptaliend Ac-LDL.
gr omt henhanci ng nol ecul e other than coll agen or

53. fi Dhomeelddacc8flinglReclaBt hdviaesn cHirageliAng kiRl PCF Qomprises
wherein incubating the I CP conprises incubating the

asseysey SeRreHioR btk ReF ohamdlerule sslacteddeorn Heetliss opnsistisgsf Irs,
. i R% nhanci ng nol ecul e, at | east
anglg%gh%f: c%mg@h%aﬂgﬁ\ﬁ%r onect i g 81. The net hod
r di to cl.aim80,. c r.isi.ng, m xi ng the .
s4. SOF0 Felfbel e FiaRieo i S el PndTstefdlud IS pep gpmprises

idenGRidgaiemnt aad fFRrIREGS dffthe BEP sddi€te MR RRG1AGENENT t O
claim80. conprising applying to the surface a | ayer

55, Uhehe bRAAORS AN ©OF @M1 LRNRRGH REarARESSI BN Romprises
separate | ayer that 1ncludes the at

culturing a portion of the PCP on a semi-solid extracellular matrix (ECM), and

identifying in the cultured portion a feature selected from the list consisting of: a tube-

like structure, a colony, a cluster, and a tendency to migrate towards a chemoattractant.

56.  The method according to claim 55, wherein characterizing the PCP comprises
identifying that at least 1.5% of cells in the cultured portion have a property selected
from the list consisting of: formation of a tube-like structure, an ability to form a

colony, a cluster, and a tendency to migrate towards a chemoattractant.

57. The method according to claim 44, comprising identifying the PCP as being
suitable for therapeutic implantation in response to an assessment that the PCP

includes at least 1 million ACPs.

~

58. The method according to any one .of claims 1, 2, or 3, comprising

characterizing the PCP as including a cardiomyocyte (CMC) PCP in response to an
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| east one of: collagen and fibronectin. 83. The nethod
according to any one of clains 1, 2, or 3, wherein
W@ loab40i ng the | CP conprises: during a | ow SPCT/I2003/®1345
period, culturing the ICP in a culture medium
conprising | ess than 10% serum andduring a hi gh-serum
evaltatioe opef¢ande selattedifromghe het do@Rsting & e phenotyiaedivemef cells

. . C risin reater than .equ o0 10% serum. 84. The
TR MR R R S O d A i DR
cellshiChedurg ng the | owserumtine period conprises

culruring the ICP for a duration of between 1 and 60

50, da*ime m%&odjaﬁgorg%ghe 41 ARCH g«g@{m Onarh AL B3 ¢he TS g&ﬁbmes

cul turing during ft owserumtime perio
charawearjzirigsths PERIih uespomgpe titen b@Rudtion ofiatdersatwoof the fdaatreseen
1 and 5 days. 86. The nethod according to claim 83,
60. Whehehpied! debdriding th ReailnCGR, eheteitg clidigctdr s &k ROR tdtprises
period conprises culturing the ICP for, a duration of
chargstariginghq g&ﬁdn 1e5poRgye an graluatine ofeached thecdeeesng to
claim 83, wherein culturing the |ICP during the
61. hi Ghsmethedtdcaerdngrto odeimoifprihsesn ¢he phanpygict fseturegreluges a

ur ati.on _of bet n and 60 .days. .88, ..Th h
morelti K seREeiTag: Bt SR R op i e R o 20
um, BYEloRGatbd8ell, AWSHE MM - ORpREEIDG dranipeéd eNadeRih@idih® an

culturing the ICPDQIur'i ng the hi Dh-_serumti nme peri od.
enlarged dftle nneltboch avdionugioay celd &lcallmvBB, daph ev@iptesm, and cells

cul turi he | CR duri,ng the |lowserumtine period is
arran'ggill f%‘?%@%ﬁ%ﬁ%\&%& @i turing the I CP duri ng t he

hi @hers@f dhatdctefRingehé PGP Qprikbecimgidiaikiaceemimp fedponse

any one of claims 1, 2, or 3, conprising: during a
to antpyplugiien of the sgfertebaormislogivg! &etureast 2 hours,

culturing the I CP under hypoxic conditions; and during
62. a Honmkthpdsdccortingeo painad, Msteimgheaactérizang the RER/comprises

cul turi e | CP under . e e R
charac%lenzmg the PtCIE’ in response % "an identification in the PCP of a feature selected
from the list consisting of: CD31, CDI117, sarcomeric a-actin, B-actin, o-actinin,
desmin, cardiac troponin T, Connexin-43, o/f-MHC, sarcomeric o-tropomyosin,

Troponin I, GATA-4, Nkx2.5/Csx, MLC-2, and MEF-2.

63.  The method according to claim 58, wherein characterizing the PCP comprises
characterizing the PCP in response to an identification of the PCP as expressing a gene
for a factor selected from the list consisting of: sarcomeric o-actin, B-actin, c-actinin,
desmin, cardiac troponin T, Connexin-43, «/p-MHC, sarcomeric c-tropomyosin,

Troponin I, GATA-4, Nkx2.5/Csx, MLC-2 and MEF-2.

64.  The method according to claim 58, comprising identifying the PCP as being
suitable for therapeutic implantation in response to an assessment that the PCP

includes at least 1 million CMC progenitors.

65.  The method according to claim 58, wherein characterizing the PCP comprises
identifying that at least 1.5% of cells of the PCP have a characteristic selected from the

list consisting of: a CMC-progenitor morphological characteristic, expression of a
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non- hypoxi ¢ conditions. 91. The nethod according to
cl aim 90, wherein the hypoxic and non-hypoxic

w0 20efpersinds are within a culturing tine peri oPCT/H20031Y1345
| ess than 30 days, and wherein culturing the I CP under
hypoxi c conditions conprises culturing the cells under

CMGypoxiatcdcetidiar invmkerdexpresyioa dti @ SME-poogdays gehe tpneduct, and
culturing tinme period..92. The nethod according to
e ag MEREPelCt RESHsel Coa non- hypoxt ¢

_ti eriods are within a cuhuring tine perio sting
66 |e£?

s dRgeRring to LMo PEICHAR FRURTIHEF Rh B REEP gorgaitses

uharﬂ%&%§ tkopdp m%igoggﬁw LR 6§ nglgic&m &gtrkfnec¢ Qt?hagn&%n in

poxic condition uring a ays o

respenst ttardongatianmef pler POR, ti@3actibhesehetddofiomcthorldit rgnsigting of:

er ei,

) l. 90, the h i --h i ) )
increabig ThoRts IS CE i Fl sobatne, RGeSl BT Sefopisel aotign
potch®i$ ahbhaikcBRidaydiandniiecsinvigdl turing the | CP under

hypoxi c conditions conprises culturing the | CP under

h , . £ or. ¥ 2 hours:
67. f?/?fs?%( h{%\%@%&%&éﬂdﬂ{ﬁo c‘?{uﬂa@@ u%ﬁﬁﬁ&s% rﬁ@?‘{ ?1}1]12%1 e @ r*:)roduce

and a last 'two day§ o cul turing

the gelaveedpetiondusifgd a F¢imiqret dedted cfcon dha §istt consiseingno@Oglectrical
. Wher ej turj the | CP .und oxic conditions is
activaipy 8&2‘%%&% W&i%&“%ﬁi?@ﬂﬂl%ofﬁﬁﬁ% under non-hypoxi c

conditions. 95. The nethod according_to clajm 90,

63. whéhemsthediacemling t@ prey qepfglagasy Lhd 9b%i CTRBHIE i ons i s

peﬁgsggs da %R%Ag%i? Ig%)%gtl St';ték qg‘hfi Ag LGB @ras%eicﬁ of the PCP

non- Ay poxi e et Wod accor gto

and aplyystodezicdl agleai ofithd PCR; ardr 3, wherein stinulating the

a first container

| CP comprises; culturing e ICP jn
duf§stegatng theskChas eing spifa g@ @mlmiﬂpﬁa%@wammﬁ ShEFPIRGC

to eadh of BRSLses OB Cel |'s of the ICP fromthe first

container at the end of the first portion of the

peri od: LLuring., i . 0 t.al ' -
0. BoThEARR S DR, RuSETRS SRRLRL DRl A o
the RAFecdrmprides agnisig@r asp8ot.of TieP OB kkiocedfrony e higt donsicling of

conprising, subsequentl

96 to the step of cul turi
morpliglag@f Sascind Gl merher eﬁ?:/e_tlmf iy Rife Apeprye gf the PCP, &
coen%gr%f %eCF@P,aérQFf)regéhrcé 19 adebiohstkd ROMIALORGroPh cells of the

addi tiona
PCP.

70.  The method according to claim 68, wherein assessing the genotypic aspect of
the PCP comprises assessing an aspect of the PCP selected from the list consisting of:
production of a gene by cells of the PCP, expression of a gene by cells of the PCP, and

generation of a gene product by cells of the PCP.

71.  The method according to claim 68, wherein assessing the physiological aspect
of the PCP comprises assessing an aspect of the PCP selected from the list consisting
of: secretion of soluble molecules by cells of the PCP, generation of signals by cells of
the PCP, response by cells of the PCP to signals, and an enzymatic reaction performed

by cells of the PCP.

72. The method according to any one of claims 1, 2, or 3, comprising facilitating a

diagnosis responsive to stimulating the ICP to differentiate into the PCP.
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culturing period; renoving at |east sone cells of the
ICP fromthe primary container at the end of the first
w@oertbioetsonf the additional period; and cul turi PQI/IL2005001345
secondary contai ner during a second portion of the
addi tional period, the cells renoved fromthe primry
75. cofthainmedrod @8ordiigeo kkihod, ataemdhsigtaiog drydiamm@sefcomprises
clainms 1, 2, or 3, erein stinulati the | CP ,
asSeX AP s BYNIc i t\wwéﬁq ﬁ@m%aﬂopn% s ISP BioRSRong partioular
charfMEHNG At Pt portion of a culturing period; renoving
cells of the ICP fromthe first container at the end
74. Of 4D gqeftﬂd'dsagscﬁa[ntggg InPhnd ptecl:ﬂﬁlrsg?g; or) ggﬁgﬁ%& Bnstétind a
second contal ner “duri'ng a second’portion he
gengpiatd thel JICP heorctelstimutatimgvied (P om t he first contai ner.
99. The nethod according to claim98, wherein renoving

75. at Theasdth&LARoedthd $o 0fairh Tt, WERr GO AAhifS@EoSIBE @ehé REmbALes
removal cells that adhere to a surface of the first

trangfesiingiinferthe {de eemsedensifindas siebledpnggne thesansi m 98,
wherein renoving at |east some cells of the ICP
76. conpe imebod et@edingdo fadainy ddoeahprisétd prephrang, de mptoduct for

adhere to_a surface af the first.container. . The, .
aden iR A0 Bp it BF BB sthrinsd e P ERRERE s Lep inf Shich
the e@Phal MRH taRGbMEEs on a surface thereof a

gr owt h- enhanci ng nol ecul e, and wherein culturing the

77. | CPhk il et riingC@hn@icReor CRIMRY ﬁ,sf%rggg%h’feid“&irﬁﬁl%iﬂgcﬁe

in the first contalnef that 1ncludes t
ICP goroptides érsubatoigtle HOP ecat@taid@havifige sofadeorgeisonedi grgwth-
r]hto. cl-aim 98, wherein the grow h-enhancing nolecule is
enhaBeing 34Y from the |ist consisting of: collagen,

pl asma, fipronectin, a growh factor, tissue-derived |
78. exthg Msthd pegor %rt%?aélﬁd77anw1%{fﬁ?1ﬂbtg%i)9‘?%t FnopRRE Ecfor is

selec°t9é8{i: fﬁ&ﬁ?tl{e_eﬁﬁ RistidD B M@@ﬁ?ﬁg@%@@@g@gm 4 Q&b R tor,

erein the second confali I hc S On & surface
tissutfderieaf exsrage buihmetmixaacd angamibbdctol esteranell svréace raveptor.
culturing the ICP in the second contai ner conprises
79. culThelmettgpdtdecordElg thany bae seclatts ¢ ontoaidnehetethadtimulating the
i ncl udes the growth-enhanci ng nol ecul e. o
ICP comprises incubating the ICP in a container with a surface comprising a growth-

enhancing molecule other than collagen or fibronectin.

80.  The method according to claim 79, wherein incubating the ICP comprises
incubating the ICP in a container having a surface that comprises, in addition to the

growth-enhancing molecule, at least one of: collagen and fibronectin.

81.  The method according to claim 80, comprising mixing the growth-enhancing

molecule with the at least one of: collagen and fibronectin.

82.  The method according to claim 80, 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 and fibronectin.

83. The method according to any one of claims 1, 2, or 3, wherein stimulating the
ICP comprises:

during a low-serum time period, culturing the ICP in a culture medium
comprising less than 10% serum; and
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104. The nethod according to claim98, wherein the
grom h-enhancing nolecule is selected fromthe |i st

waeomwsioetshng of : col | agen, fibronectin, a growt PCT/HQDEGY(01345

and an antibody to a stemcell surface receptor. 105.
The nmethod according to any one of clains 1, 2, or 3,

whérsigna shighmatrany tigiec penprd sabuang tthe 16§ he quitprapniedium
e c ki froma sanple tissue. 106.
Compﬁséﬁgré%%rgﬂg%I():Igerqﬁi'lgﬁaqt%o/‘)gcé al'm 105, conpri sing
. brepari a _condi tioned nedium for cul turi the LCR
S {nEherai feCatait Roned nodFinn PHEF (i o e PR (5o
seruth tBné ST cHapRGs AN e WP fdiey BhSEEe of bEEvebh SSal 60
bei ng selected fromthe Iist consisting of: peripheral
daysnerve tissue, central nervous system (CNS) tissue,
retinal tissue, pignent epithelial tissue, ‘
85. phbhometheptaocortlingsuelaimet3awherin maturingsbeéCP dntng thilow-

retinal. tissue, mature retinal tjssue, blood vessel,
seru P eriof 5P ases o e TR st BN s e ke f B Sdevs
. pancreatic exocrine tissue, snpoth nuscle tissue, )
86. |'yRbmmethed reardiag tn&fmise, vhesmeculivgng thy @u@r%wb‘ﬁ high-
[ - OXOCT | F ' , BRI e d 20
sem%litglzéd ?nﬁﬂg@élﬁkﬁ%%g@%uﬁggt? ﬁ?ggedu?%yr m%begiv%ﬁd] and 120
daysti ssue, pituitary gland tissue, and plant tissue.107.
The net hod according to any one of clains 1 2, or 3,
87. WhEliembthst iabtdrainkng cO s3] s@sreitoeudtutibp thenld Pt dieingGhe high-
with a sanple tissue. 108. The nethod ,acc?rdi ng to
serurg | tHRenPamod comBrgss rPuliBring fheutGin P cofiatiar 8T SeysaR Ingnd 60
the sanple tissue by a nethod selected fromthe |i st
consisting of: slicing the sanple tissue, and
h enji.zi,ng the sanpl.e d-s .10 : . X
5. aolbrarige e erRenf Thd (R iGier SrulufReg Btbine te low-
serurf O pFRY: is PeibinZddngridrhe celaifpigetht IGB darih @ theriaghieua time
~conditioned nmedium and co-culturing the ICP with the
periodanpl e tissue in the conditioned medium 110. The
met hod according to claim107, wherein co-culturing
89. cohipr nsthed sepadiagitnglaimes3s aiptein culssing the YAk dieng R lpy-

a .sem - per meabl.e ane. 111.. Th d cordin
serurf Y AL 07 PRCORRT o] R0 Tre LA e o diEnd Stk i
time bériddicl ude a tissue selected fromthe list consisting

of : peripheral nerve tissue, central nervous system

90. ( ONR) mbih83 Y&ordiRE td'@ly dnk D% URImP1 PTBNS, RRiphisabI al
ti ssue, photoreceptor tissue, fetal retinal tissue,

enduringre bypoedd tiak perisd astingrat leas T bourpadultniisg the, IG5 wwigr

vessel,. .
hypoxic conditions; and

days

during a non-hypoxic time period lasting at least 1 day, culturing the ICP under

non-hypoxic conditions.

91.  The method according to claim 90, wherein the hypoxic and non-hypoxic time-
periods are within a culturing time period lasting less than 30 days, and wherein
culturing the ICP under hypoxic conditions comprises culturing the cells under
hypoxic conditions during a first two days of the culturing time period.

92.  The method according to claim 90, wherein the hypoxic and non-hypoxic time-

periods are within a culiuring time period lasting less than 30 days, and wherein

73



10

o
o

30

tissue, cardiac tissue, pancreatic endocrine tissue,
pancreati c exocrine tissue, snooth nuscle tissue,

WO govploetSOT ti ssue, hepatic tissue, |ung tissuePCHKL2005/001345

tissue, exocrine glandular tissue, mammuary gl and
ti ssue, endocrine glandular tissue, thyroid gland
cultringshe] Chintder hgpokigtamdions ssmptiscacdltpliggnthe {CB snder hip@xic

! tlent :
Comfééﬁ@up9?ﬁgwﬁwkgfﬁéﬁgﬂﬁésf eqng%Rﬂgﬁfhigpgnction' and

&Lnlsterlng angi ogenic cell precursors to the
emethod ReepraigE 1o Glapp @bt Wb%ﬂd%hm@e}tq g non-hyposic time-

periods are within a culturing time period lasting less than 30 days, and wherein
culturing the ICP under hypoxic conditions comprises culturing the ICP under hypoxic
conditions for at least 2 hours between a first two days and a last two days of the

culturing time period.

94.  The method according to claim 90, wherein culturing the ICP under hypoxic

conditions is performed prior to culturing the ICP under non-hypoxic conditions.

95.  The method according to claim 90, wherein culturing the ICP under hypoxic

conditions is performed following culturing the ICP under non-hypoxic conditions.

96. The method according to any one of claims 1, 2, or 3, wherein stimulating the
ICP comprises:

culturing the ICP in a first container during a first portion of a culturing period,

removing at least some cells of the ICP 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.

97.  The method according to claim 96, comprising, subsequently to the step of
culturing in the second container:

culturing the ICP in a primary container during a first portion of an additional
culturing period,;

removing at least some cells of the ICP from the primary container at the end of
the first portion of the additional period; and

culturing, in a secondary container during a second portion of the additional

period, the cells removed from the primary container.

98. The method according to any one of claims 1, 2, or 3, wherein stimulating the
ICP comprises:
culturing the ICP in a first container during a first portion of a culturing period;
removing cells of the ICP from the first container at the end of the first portion

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

removed from the first container.

99.  The method according to claim 98, wherein removing at least some cells of the

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

100. The method according to claim 98, wherein removing at least some cells of the
ICP comprises selecting for removal cells that do not adhere to a surface of the first

container.

101.  The method according to claim 98, wherein the first container includes on a
surface thereof a growth-enhancing molecule, and wherein culturing the ICP in the
first container comprises culturing the ICP in the first container that includes the

growth-enhancing molecule.

102. The method according to claim 98, wherein the growth-enhancing molecule is
selected from the list consisting of: collagen, plasma, fibronectin, a growth factor,

tissue-derived extra cellular matrix and an antibody to a stem cell surface receptor.

103.  The method according to claim 98, wherein the second container includes on a
surface thereof a growth-enhancing molecule, and wherein culturing the ICP in the
second container comprises culturing the ICP in the second container that includes the

growth-enhancing molecule.

104. The method according to claim 98, wherein 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.

105.  The method according to any one of claims 1, 2, or 3, wherein stimulating

comprises culturing the ICP with at least one factor derived from a sample tissue.

106. The method according to claim 105, comprising preparing a conditioned
medium for culturing the ICP therein, the conditioned medium including the factor, the
factor being derived from the tissue, the tissue being selected from the list consisting
of. peripheral nerve tissue, central nervous system (CNS) tissue, retinal tissue,
pigment epithelial tissue, photoreceptor tissue, fetal retinal tissue, embryonic retinal
tissue, mature retinal tissue, blood vessel tissue, cardiac tissue, pancreatic endocrine
tissue, pancreatic exocrine lissue, smooth muscle tissue, iymphatic tissue, hepatic
tissue, lung tissue, skin 'tissue, exocrine glandular tissue, mammary gland tissue,

endocrine glandular tissue, thyroid gland tissue, pituitary gland tissue, and plant tissue.
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107 The method according to any one of claims 1, 2, or 3, wherein stimulating

comprises co-culturing the ICP with a sample tissue.

-108. The method according to claim 107, wherein co-culturing comprises preparing

the sample tissue by a method selected from the list consisting of: slicing the sample

tissue, and homogenizing the sample issue.

109. The method according to claim 107, wherein co-culturing comprises:
utilizing the sample tissue to produce a conditioned medium; and

co-culturing the ICP with the sample tissue in the conditioned medium.

110. The method according to claim 107, wherein co-culturing coniprises separating

the sample tissue from the ICP by a semi-permeable membrane.

111. The method according to claim 107, comprising designating the sample tissue
to include a tissue selected from the list consisting of: peripheral nerve tissue, central
nervous system (CNS) tissue, retinal tissue, pigment epithelial tissue, photoreceptor
tissue, fetal retinal tissue, embryonic retinal tissue, mature retinal tissue, blood vessel
tissue, cardiac tissue, pancreatic endocrine tissue, pangreatic exocrine tissue, smooth
muscle tissue, lymphatic tissue, hepatic tissue, lung tissue, skin tissue, exocrine
glandular tissue, mammary gland tissue, endocrine glandular tissue, thyroid gland

tissue, pituitary gland tissue, and plant tissue.

112, A method for treating a patient, comprising:
identifying a patient having a sexual dysfunction; and
administering angiogenic cell precursors to the patient, in order to treat the

dysfunction.
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