WD 2007/ 102162PCT/ 1L.2007/ 000308 REGULATI NG STEM CELLS CROSS- REFERENCES TO
RELATEDAPPLI CATI ONS The present application clains priority from US

Provi si onal Patent Application 60/780,781 to Porat et al., filed March 8,

2006, entitled, "Regulating 5 stemcells,” which is assigned to the

assi gnee ofWQ MEIHE#Ient invention and is incorporated HRGTALHIHYO0EWB! er ence.
FI ELD OF THE | NVENTI ON The present invention generally relates to

regul ating stemcells. Specjfijcall t r t invention relates to the
i nduction of mgration and em 10cel | s. BACKGROUND OF
" THE | NVENTI ON Since the discovery of stemcells, it has been

i seases [1]. P Lﬁ%%%’%ﬂ*@%@%t ??%ﬁr N %i’%’%?%n%?%? and tetal i soue

have t he potent r odyc r i noweel | types,
and thus can po mpfegf a?p«gﬁ?%crﬂg i:yl ng ogrg[gamage(}ﬁ 105 an espem fic
tissue [2, Aﬁdhcaﬁiireétwm 7& ©i Befrairetfal.o fileak Marcht&p‘%l@émntxﬂetﬁl'ﬂ{ atipe body,

d, I t. th
e’ capnbl S rect T A ePER 40 Ty oHGRECTVER Faraf SRBTA 8868 %) )0 )

are undi f fREepéiart @ekeindiydefeihcd. hey can give rise to specialized cell types.
20Stem cel | s have been identified in nbst organs and tissues, and can be

found in adult animals andeﬁ@@g ' It stemcells (also
referred as somatic stemc re-l entl Iong ago in bone marrow. In
t he past decad conmmi t.t ed..ad e fied in

ti ssues that we pﬁ?sgﬁtl%ﬂeglwgﬁe@%oug %g@%%r h Ch gm%g‘lﬁlgﬁ%’lé brain
tissue, skihg pdsa idventioicrelles kethalindusticn of migsation ah@difrentiaions sy 12, 13] .
It was,initially believed that adult stemcells are tissue-conmtted cells
t hat c‘aon differentiate into cells of the sane tissue and thus
regenerate the damaged tissue [1, 4, 5, 6, 7]. However, recent work
suggests that adult orgBAGKERCUNDORTHRINECENTEONapabl e of

differentiating into cells of different tissues [8, 9, 10, 11, 14, 16].
Tr anspl ant at i orSinde ﬂ:eldmovlaymf@buﬁrceﬂs Lt éambeammde@tooslkﬂlnt thep I8Ge fat ti ssue

has been sho sul.t tecta r l'i neages
WO 2007/ 10?&%@%%13? (59/6%6‘%?6@ %latétn?ar? cg?r om 1‘1' %F@gﬁgglgf&g?l gin [8,
9, 10, 11] derfved f@ﬁﬁémﬂa@os fr@icfenat tissap birtesths ipofeotidl to Ipeoducemordqaaan @@ﬂ)l s derived

from hemat |et c stemcells ( n di.fferentiate i.nto native to
the adlft h riERAS ﬁ%“[li’ogﬁﬁ’lah%ﬁ ﬁé&‘“%ofd?t?%ge X 1§| city of
such stem sieddysspe&ﬂ“&tﬁssh@p i3§, stem &bﬂsﬂtﬂ?eh\&foaﬁbtaén@pai aeftcemn methé bodljzl;n s cell,

whi ch ori g| nates in bone marro t%{ﬁl pher bl ood, bl oo ti]e fetal
liver, andandsgeggiiiqes Qﬁ@elfﬁ‘éﬁ%\gf‘?s icolomd rP%e“éer?d aé g4 PR 1F8 nul tiple

hemat opoi ey fidd é}ﬁ%&fe%mgﬁtﬁexﬁ@ﬂex fSodPfRiods, G{Sﬁlﬂéfé}e nbdiffeRatiited] ahdat

pl uri potent stemcells from bone narrow can er certain conditions,

devel op i nfdtheygan give dag ip spgpipbizecieelit&pesnt from brown 10 hemat op0| etic cells
[13, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 Such gn aﬁ * to change
lineag®is ref e$tP1@(Ferbh%[§ bea idgntified i mesteretns anf tisspes. SRd 670 RRQUOP) asticity.
Bone mar r oyt d@; ik S CoBMRES) adittv@erd b818ENo BEReEROMMati® have the

ability to ditfer entl at e 1 nto adi pocytes, chondrocytes, osteocytes,

hepat ocyt estrmaxti9twres identifisdllprg agoida beremarrpwc e thegiptdlecagdsdeomumitiesds [ 28, 29,

30, 31, 3211du1t 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, .
25 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 tissues
[8, 9, 10, 11, 14, 16]. Transplantation of cells derived from brain, muscle, skin and
30  fat tissue has been shown to result in a detectable contribution in several lineages
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15The process of stemcell differentiation is controlled by internal
signals, which are activated by genes within the cell, and by external
signals for cell differentiation that include chem cals secreted by other
cells, physical contact with neighboring cells, and certain nolecules in
t he mi cr oenVWP@MTAMRI6Y 33, 34]. For exanple, if enbryoni ecatieronalsle are
all owed to aggregate to formenbryoid bodies, 20 they begin to :
differenti at distimo foathei Ghte ofHLY BHC ! ryoi.d bodies can form
nuscl e cells, nerve cel|s, and nauyngr’]g’tlhog?i]égrlofg}fagﬂgjg%)é‘fcg%t,m%%ﬁs.sum%ough
spont aneous MEFHRY BiE cellsi dsriveds framchsetopoigtic atemovells GHSCe) cati difeieniate

enbryoni ¢ st cals faiive ReALtRMI hibinl . ef fi.cient t o, produce
cul tures of specific cell types. lr%moéégfﬂr?ﬁﬁia naéﬂdjg’tog c?ﬂl\t\?%'i’%sfo'bﬂlespeci fic
types of dif¥ 1Y phtueh stem cells. e.g., nmyocytes, 25 blood cells, or nerve

cells, scg enti stsm]E t control the multiplication and the differentiation
of stemcells by ng‘fﬁ(éfﬁ 19 besi charpserized istemorgblo sTHik o¢ll, Grhidhh@iggaidsupe nmedi um

al tering thesoawrhashy,0pert r [ d/ y inserting specific
genes. Successf ul attefgr%tﬂg&ﬁg{‘}le&g’eg%rﬂrr% ed’iatﬁevt?@ E‘X'F"o @ﬁd‘ﬁ%@eyo}k sac,
di f f er ent i at§eBFraiss blead cellssand givse risstol mﬂﬁpbﬂi@ﬁhtoﬁ@ibﬁ@ﬁﬁ&ég&@‘ﬁs‘%ahgrak”9 with

ot her adult 1®08|/gseakc cent 30 work has shown that cO-cul turing
adul t nouse BI\/SCsseangérgg rggérlnﬂjgt #l@%??qer{ti s Siomnbone parmveeas, vedenot h

i ntegrate i fFRRRapendifions; stevelomniitodi debrenle rdell atogel NbBFerRl ShGAY REYLES (OMCs) .

ah K ; | | 1 WO

20071 109362 e PP B 0E AR P 21n 2 Fae b 3260 27lo Suetoan ik ta he

peri odont al chingadeeageih eafered-10 ub belluks tahddMTRETH069 B Qé]}l 1%31. NpobL ssue [37,
0

38]. Tl Ssi6- 40 may,, b f the stinmulants the'recrui t ment of
stemcells to aﬁ ‘-'ltegﬂjvgc{r %tamsc%]tlse&wsé S Higadbhbesgsbowmta nwe thesability to

envi r onnment differestiate ynid ndinbdyeessihendracie! dsed: ' r l,00d,. as wel | as
triggering Bl%eﬁéifﬁgrglgl %%ema t by o((;:)gl ?eg?glg%%?ﬁ%gwggha?%%ﬁe reports
of el evated level S5gF° e?ﬂﬁ%eﬁ@y o*L BBk He receptors such as CXCR4- SDF
expl ai nygone of ei S in vifv stemcell recruitment [39]. OQther reports
suggest an i nport antoPEF &Lotent el difisrentintien Exomgrofled b8) inemahmignals,

ant i - apopt owhichage rictiviliddC By HeR&0O{RRBint ihe Y d.i nduces recruitnment
of 10 endogg}&_gsﬁ%egwr,o ye%et or_cells [Sdl{é/lﬁ’ %#Hé?.égﬁr{ﬁagx%%?se el g
mechani sm caf be L9B{h3t indudecshemigalsiseerrighiby pthen aellss physicab bdsacdviifher ent i at e
into |iver megHbering esllss and \ehrdi hted 1 % iver cel parated from
the stemcells 3% bat her [?»ﬁl(l)!{ii %lg&ﬁep&%%h?%%énﬁFgﬁ?ngtéinﬁt Wedti al cel |

adhesi on nmof*30RI%el FmbpRmaen) celiserawliveled tosgategate o forat dabry6id lhodligs,t he
devel oprEntthef b & =1 nigors, .15 vascul ogenesi s and

angi ogenesi @{A@ﬂg &é;ﬁg%,aﬁag%m%@@cﬁbr?@%%]ﬁﬂﬁfﬁlpw& W@@mﬁéssed on
the surfacd©BR mglet cellpdnesnd cglbniand enmhyt dthéd edil 69bd $35,13%51.2 ARhdbh

tituent . ial cell .int | ular,_j unct wh t
So%" b TPkl FOSRINEIY F BFS haed Salet) pesioummon niny

peri pher al FBuR&eafhgsit smot gl affieibmiveny (Epro@uce\uttivedof Uil DAY ﬁé&? tions,
ot

CD31 is not, fibroblasts, epithelium_ ruscle, er
nonvascul ar rﬁﬁ?&?ﬁ%@é@ﬁﬁ%ﬂ{ T’R?c‘%? @%Pq‘é&%’?f@g@kdrﬁenérﬁim mybéyags, cel | s and

t hei r Fdogdidodosadisane reppi calks) yeiehisashug bael Qe %Lﬂ’%h%gﬁ(ﬂlf anh ecﬁ" ectin in

conbi nat i ory, r%gt&a‘%(ﬂg tp | it 0 upjake Acetyl ated-Lo nsity L %oprot ein

(Ac- LDL) (W ege ?fg? F’Bé;eﬁ% seaieting therchsimioal; ompasition wif ithe culfuirel d Wi t h

i npl i cat i omedfvar, aB&ingakd subfsd of thd \hitHeaGdh! |°fr"§§‘f$%9' eE%fem and progenitor
or

cells are applied in a formof cellular f herap "5 ue repair and
regeneration [ 43yccédful afldngichave 8adnMaeSn vitro to induce differentiation of adult

stem cells into other cells by co-culturing with other adult cells. For example, recent

30 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
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aimto treat disorders in practically all tissues and organs, such as the
bl adder, intestine, kidney, trachea, eye, heart valves, and bones [43, 44].
I nt ensi ve studi es are being conducted worl dwi de in order to generate stem
cel | -based tissue engineering 30 therapies. These studies include

experi ment V@ W07/t2®2r egener ati on of bl ood vessel s [ 13] POFGRWOT/B830845] ,
cartilage, cornea, dentin, heart nuscle [46], |iver, pancreas [47], nervous

Lissue, Skelgh8lfiatldos 3P doifdaint iaémod%ﬁtal ﬁéamérﬁlwhe'ﬁ‘tc%mﬁfeh hrsed

t herapies ¢ fromvarious organs in order to generate different
tissues. Fpariodsgtaigigamet tis® [30/BA]. 102162PCT/ | L2007/ 000308 epit hel i al
surfaces (taken fromvarious tissues such as the skin, cornea_and nucosal

menbr ane) may %swsm@@m@éthp@mwmémm%an e ¢ells {@ s 1 50,
51]. Addi ténoﬁg.{réy mﬁ: F%@aﬁﬂf&ec%l\éfrl § 2P iE s@%ﬂbﬁ'&%ﬁég f ermgﬁr)] refepyv deri ved

stemcel |l s are use tion of severa t tissues such as
bone, cér t édllagigm geiipoasit blopd.Sasnwell @ driggeniog dissties replacementsimiacallivi et i ¢
system [ 33 ) ly or
| ocal Iy us*eﬁig 4tr1g}e@%f€f%h§ OPI:n 1%ﬁ&eljtﬁl 0nfjce'g‘a‘lr;'/e Sslaégfep&lﬁ%\%\%%?& %%dﬁ%lr p%tﬁ‘!:ent i al
admi ni st r agecgptors Gudtess GRECRASEHYR exflaidisbine rof riltis e divoaiten evll eewsuitment bei ng

devel oped sted. Different nedica Vi Ge r nmetal or

bi odegr ada@l@g {?ﬁ’f%’c‘fpa’éw},g&is‘:ﬁaw &8 m!feoscr i %h %1 %ﬁ%%{)ﬁé}uﬁ@ﬁ@aﬁgﬁ stration

of stem cebﬂtsapoptoﬁctdgenmaMda poothotel cizshiey ewsizhls arfd” induG)s. recnntrnebiSoPat ent
Application Publication 2004/ 47 | dsc : Cl ermont et , Wwhi ch

is incdf po?‘?&gg??oﬂ%? TR} %‘f@ﬁ%ﬁ@ éﬁ gﬁeﬁaé%ﬁ%f)g PO 8‘?b%el | s and,

in partlcuge%ﬁ,mtﬂawn@wtclghowga&egmeﬁ &als ediffaentidie ints divef cellickvheel | s to

ef fect vascul ar rejuvenatign and/ or er ve as d Lver i%% vegtfggl es. 15PCT

Pat ent Pubf9-gultuwrshvigiiinppedtiives § eEﬁSat ‘Qf&ﬂ%ﬁtm&? signed to the
assi gnee of the_present patent ap and i cor herei n by
ref erence, desc@B@esﬂ‘ﬁ FFE‘FWB(P“@Q} %gé"ealg\ﬁdﬁ Pﬁ’i?""%it} ﬁ@g@ﬁfﬁcpﬁ,d, ng (a)
appl yi ng blapey hddasl 4 S’ the awet eﬁt bPendotletial telplopemtorpass cel | s
haV|ngadenS|terssthan107@3 %p&én g@eflrst ss cells to
a secohd grasaviegancsyand snelogHiesis e@t{:n ’fb Q&B ése‘&s'r‘%m Ying a
density beingededl ol YRe Aiffade 8F 48l Bhd efblydnlte efdbthdlial CHAB, is a major

constituent of the endothelial cell intercellular junction (where up to 10°6 PECAM-1

molecules are concentrated) and is weakly expressed on many peripheral leukocytes

and platelets (E, G, H). With a few minor exceptions, CD31 is not present on

20 fibroblasts, epithelium, muscle, or other nonvascular cells. Independently of CD31
expression, endothelial cells and their progenitors are typically characterized by
binding of Ulex-lectin in com‘lbin.ation with the ability to uptake Acetylated-Low
Density Lipoprotein (Ac-LDL) ().

Regenerative medicine is an emerging scientific field with implications for

25  both basic and practical research. Stem and progenitor cells are applied in a form of
cellular therapy for local tissue repair and regeneration [41, 42]. These treatments

aim to treat disorders in practically all tissues and organs, such as the bladder,
intestine, kidney, trachea, eye, heart valves, and bones [43, 44]. Intensive studies are
being conducted worldwide in order to generate stem cell-based tissue engineering

30 therapies. These studies include experiments for the regeneration of blood vessels
[13], bone [35, 45], cartilage, cornea, dentin, heart muscle [46], liver, pancreds [47],
nervous tissue, skeletal muscle, and skin [18, 34, 48, 49). Stem cell-based therapies

can use cells from various organs in order to generate different tissues. For example,
3



nunber of cells having a density between 1.055 and 1.074 g/inl, by
culturing the second-pass cells for a period |lasting between 3 and 30 days;
and (d) identifying endothelial progenitor cells in the cultured cells.

O her enbodi ments are al so described. 25United States Patent Application
Publ i cati on WORW7AR2@897 to Zhang et alL, which is incorperatReéese N by
ref erence, describes a nedical device for use to assist stemcell and/or

stem cel | degpithetial ¥@Gackd tﬁ@g(ﬁyrﬁ iring a repI aci ng t he heart
tissue in a faili n% hear% MmIsc %ﬁoﬁgg? ghﬁ) gst °?‘ﬁ‘8a prppeosalap |ty

to punp bl odGeMERRE) Faay é’&l“séfb\ﬁﬁcﬁesmscerrﬁnleconfeabamt@m&m bkRedTRoerspl S. The

30 specific Agsti@Rnpf d.as facilitating the stem
cells coated in the?(j%%?%ég%deglgﬁégsagsﬁ%% g’g 9o AT g"sﬂveaﬁe@é’eﬂﬁ@eheart

Stem cel |'s 28 B FepepeetioroofismecraloBfmentissos Suchfis Obhd, QhAAE, AP,
di ff erentg at bl or eact fore i npl antation. The
Rrof) aﬁelf'@ebﬂ %¥{11t%%eﬁ19t0 Oi tbcr‘FgFltF@ [?:{1 é?f mp

devi ce al so contai ns bioactive C dimnish rejection 4 WO

2007/ 102162PCT/ | Sm@bo&s@&mnmmemﬁem&aumeamf R Thiedfdfis g,em%ce may be
directly m%Fl% |I%‘9e‘}ehe fealliufﬁal r.t, muscle area to assi s emcells
to repair far earte g pon igteation seytey ansknsage af diffesent at het er
based proce@md@sl dﬁvmeaamtbehig &ﬁﬂ@pﬁdrmﬂttestddhqmﬁgféhgﬁw éﬂ&%@w lgnted to the
sur gi cal tcﬁdﬂpﬁr?n nor %i) gu & s are renoved, aserst stem
cel's to repopul ate h gre ® have lfeamldenglblaédot thaiscl es.

US Pat e %@mum@%mgﬂwﬂm%@ammﬁ% oo (Frgsco et al.. which is

e

i ncorporated herein by reference, describes a vice“and net hod for the

delivery of cel |68 Bai@ﬂ‘sﬂ@ﬁhcaﬁ&zmw&ﬁémmb%@ﬁ%@ﬁécﬁﬂdt enls for the
treatnment og, pr élgﬁt'on of di.seases, disorders or deficiénci N0 e devi ce
Ay

is placed i AtT ﬁﬁ’?ﬂ’?‘?"rﬁﬁﬁ 918 byreletraee, de@nhcﬁﬁmvbmmtmuaﬁsana; vi ng

ol 1S Trom the. blpcd ot ane uaafle b lbbn Sefifo bb Blon e | o yobdR “the
devi ce can BEVFRUIgP padioy serve asfrlivay velidemind permits flushing and rel oadi ng
et 1551 Bt he-outttrt et gup! Yc'ﬁ@ﬁ?ﬂwlﬁf' RGO %SlgLZéiéé’ @Jhﬂgimﬁ;fé'vpnéhﬁ
ther apes bqﬂym@e&ﬁmﬁb&dﬂp%&t%@%ﬁhﬁ%@@ S PSR Robat not er i s

t herapeutic tances or wthdraw
descri bed a% od fop upawith extractsd Hldnd, inchdtnge(fa) ap;ﬂymgematw gn of a

S a0 o i A B e 1
as bei ng usdal Gbeprlvagthe ﬁrst-@assrmﬂs therepeidt g:adi]ahtr AREBIE b &lecting
20 second-pass cells having a density between 1.055 and 1.074 g/ml; (c) increasing the
number of cells having a density between 1.055 and 1.074 g/ml, by culturing the
second-pass cells for a period lasting between 3 and 30 days; and (d) identifying

endothelial progenitor cells in the cultured cells. Other embodiments are also
described.

25 United States Patent Application Publication 2004-0228897 to Zhang et al.,
which is incorporated herein by reference, describes a medical device for nse to
assist stem cell and/or stem cell derivatives in repopulating, repaiting and/or
replacing the heart tissue in a failing heart muscle, in order to restore the heart's
ability to pump blood. The medical device is made of biocompatible materials. The

30  specific design of the device is described as facilitating the stem cells coated in the
device to repopulate heart muscles inside the heart. Stem cells are attached to the
coated device, proliferated and/or differentiated on the device in a bioreactor before

implantation. The device also contains bioactive components that diminish rejection
4



20 may invol ve sustained intravascul ar rel ease of biological factors as,
for exanple, in stinmulating gromh of farmaninmals to augnent the
production of neat. Placenent of cells within the device for rel ease of
angi o genesis, cytokines, enzynmes, and other factors is described. The use
of stem celmzodidied t he device is al so described. US Batranooetieoddd, 286 to
Donovan et al., which is incorporated herein by 25 reference, describes a

sti mul at or ' , ntwal uct i of ,anai.ogeni ¢..qr owt h
factors. I\/>bﬁ e és/%(gs?f 'Dlgr(%a elrl‘.??t&%. gﬁ%tdﬁr%g%ﬁ{g&g’epufe%g’ ]6%’}%?(%’8'1% tﬁ%%&g’@d for the
| ocal produhgeit arsolf areesioudssist gerdodelielto atpayr iling Heattrowscles via sdkpiealf ol | owi ng
ref erences, ' | r ponat her.ei n ref erenc may. be of interest:
301. Lebl orﬁ%%@é‘gﬁﬁﬁq&ﬁl’% g’%fﬁ%ldl%?gﬁdﬁ?s’oix E’é‘ﬁ‘f‘er 5[&?&5?%&’%6 '%®he basi s
3\;) 2 OE) hei B npayObel iﬁ@iaatzeﬂ\é@}:ﬂggi:@mab‘é sife w‘i:hé;dahbnorﬁalrh’eaft nhd&algé\/ﬁﬂqgﬁeveaﬂtblwz 183 )
711 P | 7 . .Evanps J....a Kauf nan M H. 1981),
" Est abl %s h%rr‘ésg% Sgﬁchhf %JP%"PB%%%‘BF’G'F tselEs 9 Wg%%gmgkﬁaﬁd@?él%nbr yos, "
Nat ure 292: 154- 3, nQyv P.J. hart J. (2001), "The end of
the begi nning fé’?G%ﬁ*ed‘F %8?@@?“3’?@%@8?@93%?@335 & Tiestiof g vihcn Bpradl i ng
A et al. @RORbrated Kireimbeetferntd, ddsckibey 4 devievand mMNBSAIFR tHol doBry 134 S.
Wei ssman | . Llll ﬁt al . 200%‘;% "Stem apd_ progenitor cells: origins,
phenot ypes *1% HEY G © PHRaTRacq W&i@ﬂ?‘ﬁf@r@%ﬁ%@ﬁﬁéPﬁVﬂﬂ%. Rev.
Cel |. Dev. oBidideased, 7didfderst @8 deficiencies. The \RVR8 TR Pldced- intf? @@ hrly "amiem cel | s:
units 8@ dev?l rregt, uw@hg of 10 regeneration, "and units in evolution,"”
Cel | 188 188eles a chamber ﬂ&%@l"%ﬁg’l@dl@aﬁe@y araemivene ppeithes sidvP (2003)
"“Nitric ox umeﬂmicauyi Seplkadd HeldeNerbRanPBIRKA SRR, Wdlte fufheh S?ﬂ&k ate neural
roli

progenitor c p eration and differentiation in the manmalian brain,"”
Dev Biol . §i9) . $hedevice can be ingertedopiesit (¢ Bridewiey endvpertitsafinghig aRdni caud L,
Casteill a Ld&a’@%i)f,thelé EAGRRS Wit Wi ] i ' ce by cells
i sol ated from adi pose tni ssue, " B‘?l%%%y%?%dﬁ%%tsm&%qﬁ%% :1016- 22
9. Ander sofit the puter chggber foriong dwellisi Smsrwithiout reg@EDR)it froMathe bdym cel | s
Cross |4 negpaq Bl , - . 0. Robey P.G
(2000), "Stem @gﬁ}gﬁéhgar t ﬁgﬁé%ﬁ%‘%(r%)? l%sgi;l)’Etg..d%%?erdh{erﬁpequﬁv%%ﬁmces or

20105: 1489withdraw blood. The newirdemisenlgr Lathetdiis dasctibedmEs bein ablg td¥e §s2903) |,

"Hemat opoi gt.i f rrow. h t he tential to differentiate
i nto cardigﬁwtg%gggéé?tr?ggﬁ‘@%&%{%& o4 g%&i%f%a%gfgs 15, and may Uy ar |
J. L., Fer ntedeplanttionof Neikgrezlle tisRiesaaamines er phrnaeslogital (agefid) The A 25
dermal niche.fo | +i potent adul t. skin-derjved precursor cells," Nature
Cel | Biol og"’ﬁ"{ﬁu{ﬁ‘#&sﬁ%ﬁf S%E’Flﬂﬁ U8 r§8{/8¥%’%¥§e’2“lﬁb&?ﬂ apeyits pEReEhAIFt 181
13. Jazksomayiyvolw suSzinédineevdsciv 1eQRDF, biolbEioE! fRR6s ok for a%%w gl of stem
cells isolétgg‘g&nrom r'Hae skel etal nuscle,” Proc Nall Acad Sci US A
96( 25) : 144850Eating growth of farm ammals fo augment the production of meat. Placement of

cells within the device for release of angiogenesis, cytokines, enzymes, and other

factors is described. The use of stem cells within the device is also described.

US Patent 6,810,286 to Donovan et al,, which is incorporated herein by

25  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.

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

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



WO 2007/ 102162PCT/ 112007/ 000308 14. Brazelton TR, Rossi FM Keshet
d, Blau JIM (2000), "Frommarrow to brain: expression of neuronal
phenotypes in adult mce," Science 290(5497):1775-9 15. Bjornson CR,
Ri etze RL, Reynolds BA, Magli MC, Vescovi AL (1999), "Turning brain into
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appropriate. For sone applications, the mammalian cell donor ultimately
recei vé3 an adnfnikewamatonA., Tkebuchava T., Yamaguchi JI, et al. (2003),

“Intramyocardial Transplantation of Autologous Endothelial Progenitor Cells for
Therapeutic Neovascularization of Myocardial Ischemia,” Circulation. 107:461-468
G. Newman P.J. (1997), “The Biology of PECAM-1,” J Clin Invest. 99:3-8.
H. Vecchi, A., C. Garlanda, M.G. Lampugnani, M. Resnati, et al. (1994),
20 “Monoclonal antibodies specific for endothelial cells of mouse blood vessels. Their
application in the identification of adult and embryonic endothelium,” Eur J Cell
Biol. 63: 247 - 254.
HI. Kanayasu-Toyoda T., Yamaguchi T., Oshizawa T., et al. (2003),
“CD31 (PECAM-1)-Bright Cells Derived From ACI33-Positive Cells in Human
25  Peripheral Blood as Endothelial-Precursor Cells,” Journal of Cell. Physiol. 195:119—
129.

I. Yamamoto K., Takahashi T., Asahara T., et al. (2003), “Proliferation,
differentiation, and tube formation by endothelial progenitor cells in response to
shear stress,” J Appl Physiol. 95: 2081-2088.

30 J. Cohen 8., and Leor J. (2004), “Rebuilding Broken Hearts,” Scientific
American, November: 45-51.

K. US Patent Application Publication 2004/0228897 to Zhang et al.
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15 of a product derived fromthe CC?, while for other applications, the
manmmal i an cel | donor does not receive such a product. Stemcells that can
be used to produce the CCP are typically but not necessarily derived from
one or nore of the foll ow ng source tissues: enbryonic tissue, unbilical
cord bl ood o tovsmesy neonatal tissue, adult tissue, bopgriBhRNesesOLI |ized
bl ood, peripheral bl ood, peripheral blood 20 nononucl ear cells, skin cells,

be obtai ned. 11 ork MR Bepatorh fBios DobPRBAS o K0 Bkt fozen and then

thawed cells fromthese source tissues. The CCP is typically prepared
by generating or obtainin @Mﬂgﬂ %lﬁ]?ﬁ#%ﬁ LN fromone of the
abovenenti oned source ti sg%es. oﬁganp e, WE? 1gzed 25 bl ood nononucl ear

cells my be extracted using a 1.077 g/nl density gradient, e.g., a Ficoll
(TM gradient, including copolynmers of sucrose and epichlorohydrin. It is

to be noted thatn8iscRUEKntakn ehtent ratens epplisatprs e inthe Qg xworenel, e g.
for appli caidpARfiodCHP) S Sopialdh 6f £9Ldst §Hﬁﬁ’i§ﬂ§él%r\wqi§3 &%{%%rd%m Jiom a

non- hemat opoi eti ¢ source (‘e.g., nucosal or skin cel he out'put of this

% (ra ?gioflnts( i_rsle?:sﬁbﬁl 1P gloili apdisd desstoll % loif g axe @@%'_é@ﬁ#@{@ina@i% it leeftcg ., a
ol L oi dsy | 10,0 e D S DAMHYD A LB SRS IR Bl 02, 7
gl or | ess o y0R2gknl, APGae ;PCLEEIELAEkED AUIEN plRiop

20071102162PCT/ 1L20 typically pr ate, invitro, N t hey
becone a CGeurchs appropriate, other density gradients may be used,
i ndependently of or in conbination with those cited above in order to

enrich the desi §onmes applidationsf attl¢ast 4€05% of therC(xkisrdd Bright ©pt atfeap2( TM
gr adi enfy, hﬂﬁﬁdﬁ%ﬁgoﬁgfﬁgljm 3%%&65;@1&%@ xanol , and/or a Nycodenz
. e

(TM 5 gradient nay also be use is typically stinulated to
generat e progeniygy | f: r t he L OW Bﬁ I{é | asses:
Bl ood cells (e.qg., erg E?‘%%J”@%% gan /Ig?tﬁ\%&]i()?ed%%g%% ce |§§3 SUch as T
cell's or Bioabidsed pmot@NetiiCA31| jehatisig do dohyips cpeirgl. are Gfed E\TMB1Bright”
ol i godendr S C er i al . nervous. system (PNS) .neurons, and
retinal ce%ﬁgé’?’?cﬁg%u%l S(r%gc}éﬁsg%taI not. @??n{ Qlge 8 m&ﬁ&?ﬁ’r%ﬁ%ﬁﬁ% hd bt g ment
epi t hel i umiere todluotestedtrightly whangiihahwitke flhaEscedihdiabdlal imibodied. | Ia;thifer i cyt es;
15Snoot,h muscl e cell s; rdi omyocytes;. Ost.eobl asts; .Pancreatic endocrine or
exocr | nlg c SPEx, I g,sﬁeﬁgﬁ%au%ﬁfign&ﬁe ?SilFJB?‘?a *s’?‘? %}Pe YoreSeee (e. g.
hepat ocyt edptensity (hfA8KI4beRY celdllSmarker of inferest is at least 50 times higher (if

measured using flow cytometry) than the isotype control intensity.

In accordance with an embodiment of the present invention, a method for

producing & progenitor/precursor cell population (PCP) is provided, comprising (a)

20  processing cells extracted from a cell donor to yield a CCP, and (b) stimulating the

CCP to differentiate into the progenitor/precursor cell population. In the context of

the specification and in the claims, "progenitor/precursor" cells are partially
differentiated cells that are able to divide and give rise to differentiated cells.

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

In the context of the specification and in the claims, an "elemental cell
population" (ECP) is a population of at least 5 miltion 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%

30  of which are CD31Bright. Typically, but not necessarily, at least 40% of the cells in
12



For sone applications, the CCP is transfected with a gene prior to the
stinul ation of the CC?, whereupon the CCP differentiates into a popul ation
of desired progenitor cells containing the transfected gene. Typically,

t hese progenitor cells are then admnistered to a patient. For some
applicati omg200h2R€P is 25 transfected with a gene. Tygrastoysoosodsese PCP
cells are then admnistered to a patient. In order to stinulate the CCP to
differentigte into e 0 oci ation
W th st msCO e cop BTl R ARe pll o pBARGa il sBrc g BBSEOT
progeni t ortheélCPsaretdmmypmaﬂy;bhtatbtlgec@tsard:z,tatyeaetr1 Phdirmbbesty2%of cul t ur ed

'l udos { PESEe T BRIEER % (oA Asee ik 0 Rah 4BURghonk, YRRl df 7RSOV

of the progastistmailiceddls harmg admtmloeless &matlaﬁﬁgg/nﬁ i B $uiypivelyy buigiotide br ai n

or sim I ar tiss or o) i,m 2007110216, 0/ 000308
tissue,? i fBgopss yd\‘é‘%lctaéed%f“{)fl ‘Eﬂél F’%aeaﬁli ﬁ?? ﬁ lfsflofé %‘a ere%g ty%e into
brai n ti ssuspBeity, BinBodigith ofth%%hé@entﬁz@.&ﬁ'&éﬁ e @bseribed Heesin etmppes t6 ncl ude:

(a) co- culturln the CCP with peripher nerves, an.d/or | turi t he CCP
in condi tlﬁﬁﬁ‘é‘ﬂiufPécFF‘ﬁH%l%ig’r?\?&?E heetears 8 el{rﬁge% @’é“’ﬂ.’?‘f"é#é&rﬂflueéf on of the

CC? into S5;Pfh %&‘ @R procedure if Rlato@ 164 EOPi ng the CCP with central
nervous systemeE) S) nerves (and/or culturing the CCP in conditioned nmedium

derived theref r giinitfan, cc%o %ﬁuldhcﬁﬂ“%@)iin&héQihtﬁfoithésﬁ%ﬂichﬁttn@n@lﬁs neur ons;
(c) co-culturing the

retinal tissue (an the CCP in
10 conéﬁ)tlﬁﬁé&%@ﬁﬁﬁwwwwﬁ ntl afeomé‘)r?d]fdég Gﬁﬁ? A on of the

CCP into 1 githNAbmbles D an IEPE ARUCPAs 18&15%1&9%’:&136&55&#@51 cleafed byoap! €, one
or nore of: pigment epithelium or photoreceptors. Hﬁl‘y@pro riate, the
arg

retinal tiBroessitha; comprives separaiing lowertdonsily eqlls Sihat fig thedCPhal ti ssue,

or mature Lol iy el h a sebdticnQniHbd #obglishbs HiHaiplhvp! ood
vessel ti s%ﬁ%“?@l }ﬂa %F%Surslur?gatsﬁﬁe CcC? 1éépe)n condi ti oned nedi um?derl ved
t her ef r on) psetof onedumeredirddiastsent i ati on of the CCP into angi ogenic |ineage

ti ssue and/or cardionyocytes (CMCs); (e) co-culturing the CCP with
cardi aé5ti ssue Fanshos applcationsnghet ﬁ‘éfPfigﬂVW] reegsuiter epllsgatgewed sdar i ved

co-cul tur ) HEPRAAE et B2 AL TP ol or S B clelabl o Bt

crea Fine or exocline tissue (and/or
cul turing bﬂm@ﬁﬁg,land@mMﬁssmﬂlamMewmhﬁM(@gr fm)resemhlﬁduce

dlfferentla.t of I nt 0 cells; and
(g) co-cul f pfﬁmf §E%I%C§ﬁr Sﬁregxf%gpﬁg&nﬁ';stf(l:? c‘?({}gég%dé&?ag%dc}ﬁ%% (Hagrl ng t he
CCP in conmenqneedcm'mnwd piﬁgemtedcwsmreﬁsedras alhe.rapwﬂuc:eﬂ grokdfiety theyi at i on of
the CC2 25 inta Ie cell echni rein with
r espect?t 025G aadP%}?laté’ie {9 E?ﬁ%e% vﬂ’émhé[‘&?r?ﬁe cﬁﬂs sarfegﬁ% tlﬁ?l ssue,
regar dl ess defiredb@ishel., ehdotimlislasils, einkbeells, e, OCP t o di fferentl ate into a PCP
having cells Ilike those in the sarrple ti ssue. ‘

In an embodiment, at least one result of at least one stage in a process

described herein is used as a diagnostic indicator. For example, pathology of a
patient may be indicated if an in vitro procedure performed on extracted blood of the
25  patient does not produce a CCP, when the same procedure performed on cells
extracted from a healthy volunteer would resuit in production of the CCP.
Alternatively or additionally, a pathology of a patient may be indicated if an i vitro
stimulation procedure performed on an autologous CCP does not produce a desired
number of progenitor cells of a particular class, when the same procedure would
30 produce the desired number of progenitor cells of a particular class from a CCP
detived from cells of a healthy volunteer. Further alternatively or additiopally, a
pathology of a patient may be indicated if one or more in vitro protocols used to

assess a PCP do not yield the same results as a PCP originated from a healthy
13



For some applications, slices or a honbgenate of the target tissue are used
for 30 co-culturing, although other techniques for preparing the target
tissue will be apparent to a person of ordinary skill in the art who has
read the disclosure of the present patent application. The target

ti ssue may b loo7mssentially direct contact with the CCRermhodnbaRhat €d
therefrom by a serni-penaeabl e nenbrane. As appropriate, the target 5

ti ssue may I i agenei c || ogenei c, or xenogeneic wth
respect to tb‘ﬁ’lelﬁlg%gr%g? [ s%‘ﬁ%“"'%‘gﬁ?ﬁ?w i‘ﬁ“t’("ﬂ W%E’gﬁﬂéatﬁé@twter natively

or additi ondhdigated: Heon€QR insrecprotousle diséd iR akeR i P@nﬁﬂowﬁgi' a@%g]ks usi ng
target ,tisgyg{e Sient & tatr gqtq ti ssue %g cribed herel nab v]'g@ fhat is

aut ol ogous, 'Synyener e %P‘I"d% B 85 exppct PGP implewiedinoa heatthy he sour ce
tissue fromanimatbr hunenGCRnwRE opmmm%aélﬁgs&ﬁ[@d%%é} cations, the
target tissue and the CCP are co-cultured in the conditioned nedium It is

to be nofed t hat Wher hemutbpaietitf stéh @ellurg tbed dsS$ YmdBY &é&@n@ﬁé@ﬁﬁ%? flfom a
ernati vely or

cadaver, an | e | yophilized, fresh, or frozen.

addi ti onal | 345%3%?3*’ g ‘K%ﬁﬁg’c‘é{f gt eecessyily cheraeterizeddhysitrieadt 40% s thd

progeni tor cellslis thec€CP efnb 3 1BRigEOR AL hYE 602 ad: Q%W?éfﬁlﬁgg of
e.g., O

stimul ati on, 15 @3 "stinmulation factors, ne
anti bodi es, b%‘%é@:j%g E%’%th factors, tissue-derived extra cellular
matri x, and/or her _nol ecul es, such as: |IL-8, anti-IL-8, anti-CD34,

anti-Tie-2, anti- % the hrocespf simylpting theG/CR Gikes betwen abhuC3FandGM CSF,
TOP al phé, okt betays YEGhetvRERab RPN GDNF,, S 100, CNTF,
EG-, NG-3, %}I}l AB)K‘&;& F(;ygesfr‘gq%gﬁ, cora{lﬁi%ﬁ%,lwf%y%}lé\géée ?leélc%ﬂ]gt, 1%off‘ndany ot her
mol ecul e fr 31t 10 s1a¥F Jpd-1 Biiveap, abgub| Lcaiich abaut A@irdap)c orAlienmiigelior Mone,
ACM gl ut an@in@ulatm@ e OOP ik, t Cj}g:y' retinoic acid (RA), heparin,
i nsulin, forskoelliﬁ]%, a stat Fﬁ?%atﬂnénant %’%?lzﬁge |%n§du‘gfyf'e. g., a

t hi azol i di nedi Orme sniedinaARn CAPIGH ) DB- 201, MCT- 165, gl atiranmer
acet ate (L[ggl utanj,c acid, L- al%ﬁf%gfﬂf@l%%}nne’ e ia%?l?mge'g]f"éti ramer
acet at e- | i KOTSFPRYGAEERR, the mpmmaligahes]l dofdd Wtimatelyoreceings Mt ddetfinistration

i munor 8y ul gHaGirydROGiiy i | e t iLnol ei c. aci.d, ascorbic_acid,
transferrin -:azacyti ﬁ?ﬁg‘%@%@ @I@E’—t‘,sr%ﬁé?xcﬁpgﬁ? P e mampmelipngsBin. I'n
the cont extdoger dass nefyesesive sushiaqmodust! Stemtdells elagicaBbe sed 3 BlodiTE

tate-1i : | i sing: 30 th f
am no. aci oo o pa; WEHEE RGBT Yoisn SRR e ob o oé%iif@goﬁﬁié‘.mé. o

wi t hi n 5% 50w tigsres? Bvbtybnit tisine, imbilic@héory Blou@ 6r Sfsud Bl AlG %g%lg :
0.095 : 0.338): WD

L-al ani ne i l-twosine : L-lysine = 0.141 ; 0.427 : O.

2007/ 1021638 7&"%80%8830@%"‘%%( (Ploodn - pgivgeral Hdogdsperiphinab bloads i n

gl ati r #fer remetudeer cdllsy S]ﬁiﬂeeﬂspaﬁdtdlhqi@ieﬂﬁce@l@oﬁtajiﬁn% Gf’"h?(:ﬁqs Do adl ffgr ent
C our am no cras, In

natural | y-occurri or hetj¢ am no acid,

which at | gges“?!é%ﬁ%%o?wf ﬁ%&téfﬁ‘l“%‘g%l%h samples efithasei sommses of frarhdrozar r espondi ng
am no aci dandithgh tiaivedcals fivgehaefourddghshdie remai nder of the 5 amno acids
(if any) are the corresponding L- amno acids that are in glatiraner

acetate; or TiedCCR BOtyRicAn ip%a@@q,yogedgp.{t%%o& éﬁ%{m‘né%{ Sinﬂg‘éegﬁ) : It

is to be agl%reciatiﬁ%that he particular stinulatio ri bed
herei n ar e BYRAY 1™ P19 ¢ishs shoveentinaedronrceitissucat Farsxampld, mbliliseope of t he
presentsi nileod reAonklel GAINERS bl B Iqlatian factors. As

§I i zegﬁﬁ@%gz?gzﬁtﬁsﬁwﬁﬁﬁ@{’%ﬁ about 100

appropriatg.aﬁ] se may be utl
pg/ M and &Y Eﬁfb@'aﬂ’@ﬂﬂﬂcwﬂlgrmp@lm@q@ifwdresetm)i.epfﬁmmah@drw, IRl | cul ar

stinmul at i oBe Adt&d Bk i r ce wth the rt,icul ar class of
progenitor cells dtzssu?]égg.%ﬁlk:egﬁsgggﬁgilg&%?oa%ﬁpﬁ%ﬁ%s’ f&u e applicstiens or cel | s,

one or mor Bhish 2r¥ngle eall swpengios i gubateddiiont aioadematoPoiesesburd,g,
mucosal or skin cells). The output of this gradient is then typically passed through a

30  second gradient - (e.g, a  Percoll (TM)  gradient, inchiding
polyvinylpyrrolidone-coaied silica colloids), suitable for selecting cells having a

density less than 1.072 g/ml or less than 1.062 g/ml.  These selected cells then
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15 BDNF, NGF, NT3, NT4/5, GDNF, MCT-165, glatiramer acetate, a glatiranmer
acetate-li ke nolecule, ]FN al pha, IFN beta or any other i mrunoregul atory
agent, S-100, CNTF, EG-, NG-3, CFN, ADM F, and acetyl choline. In another
exanple, to induce CMC progenitors, one or nore of the follow ng

stinmul ati owd mot/oem2are used: bFGH, cortisone, estrogerrCToLBgr@nssone, or
any other nolecule formthe 20 steroid famly, NO sodiumselenite, .

l'i noleic agid, ,as [.C.acid, i.nei ci : ivative of
i tam n . SeruEPEpis uEAkY. b Ficp Rhconlid SR AL sffrofiile SMRFHRRY V4,

gl at i r amer gadiehia ey be losedyirdependentlyl ¢ENr dih pdrabindtion Wit thpseited plyovetither

i nmunor egul at o TGE- bet a4 i | 4 :

car di ot ropﬁ’i%ﬁl,' {({ﬁggﬁé d%sﬁ%lafeﬁrcg%f)ﬁal%gl@%r %ggr% 1‘f)’l I ca ?lggg@he

sti mul at i ografizet, Ghdudifi@ ah dgueslisceilition éfhpdBERol and/os @l Niptededzo (AYD) and/ or i n
an aggr egat eﬂgﬁf or 1anézll or .attached to a surface of a culture dish. In an
embodi mént & Bt‘%:ﬁos 9%&dbat ed on a surface conprising a growt h- enhanci ng
nol ecul e ot her th polla r fibronectin. The gr - e ' nol ecul e
may conprise, f@fea(gggmgﬁ&@%@ AR SEHEHC Bi?ﬁ?’%ogge 0} q&ﬁ??@%@ﬁ ra’gr fact or
descri bed BRfBldwindccllbdpeapri ate, the grow h-enhanci ng nol ecul e may be

m xed with col | agen fibronectin or plasm,,or be caated t he
surface in a | a@’gf”d %‘g{ﬁé?ﬁ‘e éedﬁf%c&llqW&rv@;ﬁep}pgdgﬁ(%%a?ﬁ%eﬁ%g%ri ses

col I agen ogefisY0 2007/ 102162PCT/ | L2007/ 000308 fi bronectin or pl asma.
Alternatively, the only grow h-enhancing nol ec Iecgs) on the surface of the

cul tur d0di sh™ i sNewsl| Hgeagearelisofe-di Krihh A oRSa REoTenfToqktRg asTocyies n e
context of i pI &SGR sPALATPNSRUIcES hE RetBBIbellS (hladiag, Dui ot likiwdr f ace
"conprising” or "including" a nplecule nmeans that the nolecule is coated on
the 5 surf &s@botgreeeptons pigreent prithslipm gells or getingl gppelipeelisht egrated into the
surface. Fgﬁdogﬂiglgce Jdmulation of the CCP, the resultant product is
typically tested to verify that it has differentiated into a desired form
Char act eri zat i oPerisftesshe differentiated cells is performed according to the
cell s' ;phenot ypj i cal and physiol ogical features. In accordance
wth ar%genbodi rr%%?&%?&?ﬁgg%l%ésent invention, 10 the cells are characteri zed
by assessi ng f uBaticomyatytghysi ol ogi cal activity thereof, in conbination with
or in place of ﬁvtal Lf%&si,ng the presence or absence of certain cellular

mar kers. Eval ua Fﬁ%b Aict i onal / physi ol ogi cal activity of the cells

fol |l owi ng the sPimrdatié emiocrife drierodtinP célis (pg., beiacellssw alphe ctilskel i hood t hat t he
product obtai ned and .designated far .in vivo use will perforni as expected.
15For exanpl e, %WHG%W6€§#?a@ n¥cur sors (ACPs) (which al so i ncl ude
endot hepi al progedey edliscel | s (EPCs)) are the desired product, the product
is typically positive for the generation and/ or expression of one or nore
of : CD34, CD 11For $dMs33pplitatons, tHeDBCP SOBahsfEbkd 3with KDRneGR4+KDRe, CD144,
von W1 I ebrand, Factqr, 105),. S Ji.bropecti col | agen (types I,

DI and/ or |S‘i“5n}11aP%9w? e ?Eﬁ’pé”(@f%?"‘éﬂ}e eg;ﬁl\/&‘,ﬁ%v’?‘ﬁ%tﬁ% ?‘ﬁ? SR P’A,"(fBNP- RIT,
CD44, i nt egeiiftdPropeddtRDS bohtaiming tvldehHectekGhe, TAPitally,ahab pyogetite ACP
product typically gf unctional |y denonstrates uptake of  Acetyl &' d- Low
Density Li gtee then (admipisiesed fo @ patienfe 70§ PRI P@’lﬁéﬁq_ﬂﬂﬂ% g g/‘ﬁr secretes
one or H30r G Rie4Oe Wil 4 GuAdIg T?Bi!cﬁﬁ’;”tﬁ‘éié BOH @&llseate (e afithinistred VEGF,

Angi ogenin, Matrix netall oprofeinase 2 25 (MW-2), or Matrix

met al | opr otpetietise 9 (MVWP-9). Alternatively or additionally, the ACP product
generates tube-like structures on a sem-solid matrix, and/or mnigrates

towar ds chenpat i erderdnsimpletedhe GSP sfiffereptiate/ntgry desirad plass Prenesi¥at es in
response t %eﬁ%lolr in?%%jogigﬁérp{?vith% fiod O BheAELP b é@ffé}@ﬁtia to a desired

col oni es/ cl'Usters. For some applications, in order to further characterize
the cells, dEB8oBpioginitoredlisstheiCOP Boyuieatiyiirertht o ingiresly cofculiged pithar e

exam neg. YL G A b 0 : : | ation
That e s et " G b SR shlBly bub e PP BoRab hcen BB,
char act er i sini éxgan Ahbser celis irebsent a fdesixe® 260 Bfate00fl BRAGoFUnita2 6AIE/ BB308 neur al
progeni tor cell re the.desired pr ci, ther ro I.S.: ically
posi tive foqxa?lﬂlg’ g’gﬁﬁﬁgﬁtt f5He gt B u‘feh a’é’xor%@%ﬁg‘gg ’ (gg%%%r&r% "%&of :

Nestin, NSE, Notch, nunb, Misashi-1, presenilin, FGER4, Fz9, SOX 2, CD133,
CD15, 0D2, rhodopsin, recoverin, calrefinin, PAX6, RX, Chx10, 04, and GFAP.
Further alternatively, if 5 cardionyocyte (CMC) progenitors are the desired
product, then the product is typically positive for the generation and/or

t he expression of one or nore of: CD31, CD 117, sarconeric al pha-actin,
beta-actin, al pha-actinin, destnin, cardiac troponin T, connexin43,

al pha/ bet a- MHC, sar coneri c al pha-troponyosi n, Troponin




GATA- 4, Nkx2.5/Csx,and MEF-2. 10For sone applications, the tinme duration
bet ween collecting cells fromthe cell donor and using the CCP-derived
progenitor cells (e.g., for admnistration into a patient), is reduced in
order to effect alnobst i medi ate use thereof. Alternatively, the cells are
preserved awomie0fisfore points in the process. For exapglfzodaGssP may be
frozen prior to the stinulation thereof that generates progenitor .cells. 15

Al ternativel - i ated in, or t 0. gener.ate desired .

pr ogeni t or gieéﬁeg@a%gﬁﬁegsfi}%%lgogﬁ?] °5r°a%setf’%§f%eé?rg‘agr1ﬂt?éﬁ. [HEsusiof ide  of t hese
cases, the fheesBssueatspectively. Behes eparmslesdineilid: tr ansported, for subsequent

t hawi ng and use. "Transport,"” in the context of the specification and the
clai ms, means tr M sperliuring the CERtith miibheraldegies (AMddk calndi@akecchhan . 10 km
or 100 km a 5 i re the .is first created. 20lt is noted
that certai \gﬁ%%@@'ﬁ%ﬁ%ﬁﬁwgwﬁ &ﬁF%Fﬁ%I%ﬁtF‘B‘ elotha i@ e zat i on,

i ncl udi n§ f pedpherahnemmehst r ansport, such as (a) generation of stores of CCPs,
(13) generation of stores of PCPs, (such as hematopoietic stemcells able

to mature into G¥iCsy-culamidg () CEPewitlc edntrabasiisus Whass (CN@% )ﬂ&%ﬁaﬂaﬁdjgiy store a
CCP or diffey %arth%d cg;gpgi%ni to..celdl s, for &?%si bl e | ater use. her

appl i cati ons ?g%’ h as a utcgn‘% Qedg median dprived geiamy v sindued on of
neuronal st differetidtion ofthe GCR inkeONBinkurof; My not benefit as greatly, from

the tine delays provided by frewing of cells, although the technique may be
useful for some (Purposasing the C@Mﬁ%ﬁﬂ@éﬂe%ﬁd]&”&ﬂnﬁ?g Mdgsincul t ur ed
for a pegi O%ﬂdﬁﬁ)ﬁé&% et ween cﬁﬁ%ﬁ% 1 and, about 20 days .g., between about
1 and 5 day$) 1n a ?’Pﬁ? e %@)cwsil‘?i ¢ifferentiption (pf1thea 66Btin%% ser um

Al t er nat i vetetinalttissie CTRe iretineliidstl By ifude. ekt ' & bout 1 and
about 20 days é’f“él? get ween ab utyl and abou@éé’ggég@f%%gﬁgﬁf%re medi um
conpri si ng é’l‘% > Of RhgiorseaNigrs.1 Asaamippmate, (the retinal tiseisi mencommise fadl t hese
periods f ol defin titsne, cpibiRinicbtihd) BSRe M maAHS retitd MR- | _

2007/ 102162PCT/ 1 L2007/ 000308 or sone applications, the CCP is

cul tured, duri ngdycol@itsgy k'GP RiRHId e i um rising

| ess thfagﬁ about ..10% ser,um _and du@?ﬁigﬁgfﬁ%ggﬁiﬁh%%?ﬁeﬂggéﬁeo@,ﬂ?n a

cul t ur el e R SAIRRRGH Pefig: drivsd dherafiom, torinduge differentiatimudf OOEBeRsM | n an

enbodi nent , anglekédit lig gﬁbgu%/d;léglidﬂgﬁ;o rumtinme 5 period conprises
culturing the CCP forga duration of e?ﬁ%ée@ﬁ%%sﬁht 1 and about 20 days

(e.g., between Qatcuftuwdipding Reup . ively o i tionally,
culturing the Cg:% during the hi gﬁgﬂ%ﬁ%ﬁ F%el!lggerl od %gégléd’llt uring the
CCP for a dOpditionsd megdivga dowiend therefiom), ta dntiuad differehPBtictayf the TP indet ween
about 1 andimbgut 30 days). Typically, culturing the CCP during the

| ow-serumtine period is 10 perfornmed prior to.culturing the CCP during the
hi gh- s@pum ti mecped-bdErin i | turi.ng the CCP.durjng the

| ow serum ti e, |(oﬂe)ri od | ség{gr %?%%%%‘ﬁ%\?ﬁe%“% PLPIORgRS tsu 8tring the
hi gh- ser um BiHEgp & SCP in  copditionsdmencdpmt i derivied neherefiati) Go AidMMROXi C ti Me
period | astgifgendbsi Abp ours, (the CCP is cultured under hypoxic
condi tions, and, ddl?fql?ﬁige a ngltrth %/ngﬁ%{liccénfl??fﬂlefge’ﬁ)é’FP?)EPqtsa@fii ng at |east about
1 day, the CCP (55 c6M rtgfif n- hypoxi c .candi tj ons. | turing the CCP
under hypoxi c _cdc%?lgi_gllﬂyrlll{su%?rmﬁg 6 ;‘)’@@f%@l n%’?‘il%%sﬁuﬁ é?é}?rol’q?';‘ﬁ%éh%ul turing
the CCP un8&¥ ineendifippedinedivmrtbiiveciharefidmp ite Bidhos difbenti@bn BEGESE i | Y, the

hypoxi gsan = ;e-periods are within a culturing tinme period
| asti ng Ieglégl%}%aoﬁi‘y’glg%&ée?gg days (e.g., less than about 30 days), and

culturing the I hypoxi c.condi tions conprises culturing the CCP
under hygcogc c%%%‘#@%gﬁg B?c?ll%éel?mtﬁf‘?spicitt‘h‘%ﬁfa%tﬁwgﬂ@?b@h@edgul turing
ti mé F_eri omthmw_e‘fsmaplb‘{/eismeprre@dcﬁégsiﬁnarhétger Rhﬁ%td&fy&gf&h etCéBPuljager_ hyp?ﬁi c
condi ti ons . .1, Se ri.n ) under hypoxic conditions during e
| ast aboutd]?t\%%g%a §E 00%}%153‘3'35(;?%# f%&gwﬂﬁéw Hsyugr t her alternatively or
addi tional ly, %urej n ]it he CCE unde[1 hypoxi ¢ _condi ti ons 25 conprises
culturing the Ui B SECeE Sh#Pepegaate of thy farges sissueatroused Brhour s

bet weedl a da-cubtiriigialBiaysh aikdr dedhafies YR Faysingf b pPldlri ng, time period.
For sone applications, the CCP is cultured ina cu re medi ]mgorrprisi ng
at |least one of the following: erythropoietin, a sta.-tin, and an

anti di abetic agent (e.g., a 16




t hi azol i di nedi one such as rosiglitazone). Alternatively or additionally,
the CC? is 30 cultured in the presence of one or nore
proliferation-differentiation-enhancing agents, such as, anti-CD34,
anti-Tie-2, anti-CD133, anti-CD117, LW EPO, |G- b-FG, MCSF, GWCS?, TO?
al pha, TOPwhelgoies BHA, BDNF, NG, NT3, NT4/5, CGCONperarkgfecessTF. EGF,
NG-3, CFN, ADM F, estrogen, prolactin, an adrenocorticoid hornone, ACTH,

gl utamat e, serotonin, acetylcholine, NO:- retipoic i d,. or..any ot her
Lo o D wroph s B o, i foe oo B el fsrtiseliohe S8R ool
dexanet hasgRen: PHAA8sfiRAGRE, Or any other nolecule fromthe steroid famly,

a statin, or an anti-diabetic drug (e.g., a thiazolidinedione such as 5

rosiglitawne), - MeDBrad HesudGhayt G, ingka@bitiallifBliredC edntice with GHeaCCPARET
acetate-like nol ecule, 1FN al pha, TN beta or any other | nng‘?or eﬁl atory
agent, sodfepated eerpfem by Aewi-pensable membpn. ¢ A pgrortipten M e,

5-azacyii d{i%ﬁe ey He: audiEFous, GhEkneic! mm;y'eﬂeic@ad:eﬁ%ﬁéwwh tefpedNtoafipodi ment ,
es

t echni ques cribed herein arec;}gractl ced in _compination 10 w t@ (a)

t echni quessateesctisstsefiion whighethe CGlbwas produged. Adterativide er eﬁl@%@ﬁﬁ& fn, (b)

t echni ques rrﬁ']ﬂ&g I VA SiRgiad, RadER: ot GigduleQR 000 Bft 266, filed
June 1, 208%?51%c te%%ia;éﬁlé@meésd(s:irni %igad in USmrow Si (.)nalc{'a at entgbtAppl i cation
60/ 588, 520tissie | degedhedy harSinaboe), thay) ist caielisgue sSBEEREHS baldPEeRCI®IS °Pr ovi si onal

Pat ent i catl i i ich408¢ i S
descri b'g‘gpF%no%ge%pg@?ée?%ﬁgﬁ%%ﬁ%g]éfg:{%e%%g%%ia i“@lacthi on 6%/"%%81‘6??%%3 1916 I?ed
Decenb#d 1dome@ipdicatioh, the tahgeit dises ad 3y COBArd eo-RbTradainghe capsiitiongdt i on

PCT/ 1 L2005/ 0Q.1345. . filed r App! i cation
PCT/ 112005/ 43‘? Isdp F’%H"%‘g‘%@g r“‘%‘ﬁ? 0%8 %’gﬁg{‘m@ %’P?t%é’ s%%q%%e nt
appl i cat i onsadaseraasliaynes bedydphilizad Sreghee fiofert he present patent application

and is incorporated herein by reference, and the scope of the present
i nvent i on i ncl Altesatizelyenadditiomaliys fol seme iapplatidnsy teipnoduce a desiredaglasenbodi nent ,

a nethod is_provi.ded .conpyising C uring. the. ' fler nt ai ner
during a fPf B‘EOgE}B‘i"f F‘E}f?’ %ﬁ%ﬁ%##&g&%é 'i":Tﬂ(;em%g \%Flrg%%ea(ifl Sﬁ%nru?a%aﬁl east some
celI's 9f tbsuseCBy Metmutbdien Fictos," @)t aiener nate titibodies, oftokihes, fgraveh portion
of the period; anpd culturing, in a second,containe uring a., nd portion
of the per fastprs:fisiesisr ﬂi?’gﬂrmﬂf‘%ﬁf‘fiﬁ O%He’iglf’{eg'glﬁ?’ﬁ%b?g."sigérz exanpl e,
removi ng apnt 28! arto0B3NfantitFe-CChtE €D $3, nai-CIONY| LIS BPO,dGF, bFGRr renoval
cells that adhere to a sur

f f the first [ th |1
froma pr o%@?cﬁ%@%@@@%ﬂggglﬁ}%gﬁgi Xﬁéﬁr@%ﬁg&{@eyﬁ m%ZS’CCg ;(rae >
desi gnat ed N, | [PIGNt aNTEN BOFY NCAMBEFN hADMIFOUksdgen,gaRetisohd,y 30 free

from any bacterial of viral confam nafion. Additi onall in the case of a

. Y,
PCP of 28ngiexsameihasens) jor g cofheiomeolecatepdiom dire sigroidfppilys prfeetifiolowi ng

ot o 2T RS 20 TR B, Savop R KR o e 2l 1Y be

nor phol ogi eeifll R4 depariverinsudian, forskeln, | aurstpdin, jan” antizdaheligndmg (Ag-akd/ or (b)

el ongat ed, ,spi ndl er.sha i r aﬂ% ! C r%%qnqg ed or dark
nucl eat ed %ﬁ%%%?%? Wﬁfcﬂ %rlédgsgi a- Hakgﬁj;t r uct]%@eyéq%[sﬁ"p%gg opodi e{ and/ or
(e) fi brobhesite (Lighitzmic moidy §enlaiing, -tynesie, LEfdine), Figlatirames|acetgigdikensi on

he 1 oPP owrThirr HEN APy PR, or s P piinbRefieh” $36R] sOndl 52,

KDR, CD34+kfite, Tndkit, atidn alokbie backd) dirdrateiriyy, , S-StdRytidbie, VIBEY, SHEGF,
fibronectin, collagen_ (t s 1, Ill and/or 1V), ICAIVI (type r or 2),
VCAML, Vi nﬁ#ﬂ%op%%ﬁﬁﬁgﬁf@gﬁw- R, CD44, integrin b 1,

In the context of the specification and in the claims, a "glatiramer acetate-like

molecule” means a copolymer comprising:

30 (a) the same four amino acids as in glatiramer acetate, but in different ratios,
(e.g., within 5%, 10%, or 25% of their current values of L-glutamic acid : L-alanine :
L-tyrosine : L-lysine = 0.141 : 0.427 : 0.095 : 0.338);

17



10 aSM actin, and MJC18, CXCR4 010 Cells should be able to uptake Ac-LDL.
(I'V) Cells expressing CD31Thi ght should al so denonstrate the ability to
upt ake Ac-LDL (e.g., at |east about 10% or about 25% of cells that are
CD31Bright also are able to uptake Ac-LDL). 15(V) Cells should generally
secrete on of the foll ow ng nol ecul es: 1L-8, ' VEGF,

an WB“‘HB&% (VI) Cells should generally formtugﬂgﬁg}ke Structures
vvhen cul tured on sem -solid matrix contai ni nq%%gjluowth factars.

(V1) Cells sheqmmeengﬁhﬂr farm aping apidy ia elaticarr gest f the fouiyamingiagid or ent 20
chenat t ra?r@@}a byUdr@snt Ritntally REurMEEbr synthetic arki¥h héid; Cel 1's shoul d

general ly typrcal colonies and/or clusters when cultured in medium
suppl ement ed Wi§ Ryug b@Mo hold8Gh tschSat GbhsPéne e Ao @YhsSEn enantionek i 5. not ed
that the cells in CCPs generat ed fromvarious tissues typically can be
characteri zﬁ@eagorwamndglggqrem @Pldt inaglatiemiey, peghite.jangd  tho gerpainder pftthel t hat CCPs
gener at gd pRBg ki kids il o BOClasifiRi Cal Ly have
greatergt han OA) of tﬁ@?r}ﬁ 0 Hﬂgm 5+. In 1some enbod glﬁen ts of the
present i neetdie;on, a novel corrp05|t|on of matter is provided, conprising
(a) a cell population, or (b) a mxture conprising a cell popul ation and
mol ecul es promedombm@ﬁmonemmmmﬁ@xﬁbbmnd@ere| n (a) or (b) are 30
produced by a nethod described herein (for exanple, in one of the methods

set forth V\o2H09mmmmdmwmmm8nmulwmfacm@wm@dﬁ@r@graphs

preced| ng 68,,B% @ggﬁ l'ication,
in one %I% eé}rﬁéﬁ 0 sﬁglgé%(?l ; Hﬂgﬂ’ LI% OPé gfﬁeg’rérg?%%ﬁﬂg%ctlon of
the pr d8eninchmcethc uaq)qﬂoithtasﬁmw?uon factors As'ﬁppipgﬂats thasemey be wtikiged ik ded, in

accordance_w th an.. f 5 i YN f mtter,
I ncl udi ng & %616?1[1 IPO% ?gqe%ge% t%rog%qu(ellf%rg{/%g% aglg'%\tc g‘@% g’&b&gé\gul ation of
cel | s that efpdtdiersd)ai TymslEDREBol grhdtinaviationefacomst a:ratselectp:l dik ecevirdafice L DL +.

with the particular class of progenitor cells desired, For example, to induce neural

progenitor cells, one or more of the following stimulation factors are used: BHA,

15 BDNF, NGF, NT3, NT4/5, GDNF, MCT-165, glatiramer acetate, a glatiramer
acetate-like molecule, IFN alpha, IFN beta or any other immunoregulatory agent,
S-100, CNTF, EGF, NGF3, CFN, ADMIF, and acetylcholine. In another example,
to induce CMC progenitors, one or more of the following stimulatien factors are
used: bFGF, cortisone, estrogen, progesterone, or any other molecule form the.'

20  steroid family, NO, sodium selenite, linoleic acid, ascorbic acid, retinoic acid (RA)
or any other derivative of vitamin I, transferrin, 5-azacytidine, MCT-165, glatiramer
acetate, a glatiramer acetate-like molecule, IFN alpha, IFN beta, or any other
immunoregulatory agent, TGF-beta, insulin, EGF, IGF, PDGF, VEGF,
cardiotrophin, MCDB201, and thrombin. ‘

25 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

30  antibody or factor described herein. As appropriate, the growth-enhancing molecule
may be mixed with collag:':n 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

18



In an enbodi ment, the sub-population includes at |east 10% 25% or 50% of
the cells in the population. 10ln an enbodi nent, at |least 1.5% of the cells
of the popul ation include at | east one norphol ogical feature selected from
the group consisting of: a cell size larger than 20 um an el ongated cell,
a spi ndl e- sleeggeiioesl , an irreqgul arl y-shaped cell, a gresamoLwbseomel |, a
cell including an enl arged dark nucleus, a nultinuclear cell, a cell

i ncl udi ng &l @!Qeef'éla Hag’ﬁlsf“@ﬁ’;‘ e@f,th@olﬁf#owtﬂ%h%hﬂg RISMENNRdiRe and a

cell having ygona ape an _enbodi ment at [east 1.5% of
the cells mfacwtb@pmumﬁﬁnmlcn&ﬁgﬂﬁemﬁﬂrﬂW%ﬁ@fﬁfé&s@ﬁe sel ect ed fromthe
group consisting of: CD34, CD117, CD133, Tie-2, CD34+CD133+,

CD34+KDR+, CDL14n, thy oonteait|of dher pesent-patens rappination exsl ity clags. 2 S“Ffas? onectin,

col | agen b p{ls:m%ebll[ %ﬂaﬂ%ﬁps ﬁ{dlécul Clﬁlez;n‘%‘gﬁﬁ thy rﬁﬁ)léc}ﬁe #Qohtbhbhiipe 1, 1 CAM

type 2, integrin bl, aSMactin, IVUC18 and
CXCR4. 5 surﬂ'ane atiacked ethesuface,ar othemdse thB%Qﬂfmﬁoﬁhe %‘éﬁaq:es of the popul ation
secrete at |east one nolecule selected fromthe group consistin I L-8,
angi ogeni n, VEGrilomimstinatationof HRoCCR.Fhe regult netantypicaldy t%"&égo 1. 5% of

;ggwcgggglg{quﬂﬁ%tf PHLRHARRCH Ui 808P e ERAMMRARE] Gelhel Trom the

Ke structure, a tendency to rorma col ony, a

t endency t dlfﬁemntimad cdils &4 pnrfonae:tlacao:tdmgde fiwycells phingtypical, wevetymieal and

chenoattra 0 02162 o urther

provi ded, P S%?i%‘i\‘{‘\ggﬁfi‘%é ]IPﬁ‘"""ﬁ néoW‘«J}h %ng%[‘{b%g%g@"f the B g‘%hgﬁﬁ'déé"nét hod

i ncl udimg he célié e chhiabletiadd Bygasadssing lflnncabnai@hy,mlbglpﬂMMtyl there¢f, OP) of at

least 5 mlliqn cellg that. hav densj , at | east

1% of whi ctPeRAtEepa% Pﬁf?ﬁe gllqau%th?éxgg%ncgglaﬁbg \%@lfc ar e 1Bri ght,

tT ﬁ 5 di ffefngﬂael I fs?t gvﬁaatmgaﬁﬁemﬂd dnp}iy@irolqglcﬁb acthaty Gﬁltﬂﬁ mmLﬁon‘gmg tbPCP]Z ]
ere is stij urt her provide th an odi of the

i nvent i on, stmylationcef tpﬁ&p CFohsles ﬁnﬁeﬁettﬁ%ﬁg@ﬂwﬂ&iﬁ A BrRdy CﬁnF ?Eﬁﬂacel I

popul at i ond&kﬁ%dq&@tvwb%@@h ayspagtegel | s that have a density of |ess

than 1.072 Wnl and at | east 5%of V\/mch are CD31Bright to differentiate

into ajprogeni trg/ aRGIY When GRibgchit EMPpedirbcrd (ACEH)(which also include
endothelial progenitor cells (EPCs)) are the desired product, the product is typically
positive for the generation and/or expression of oﬁe or more of: CD34, CDI117,
CD133, Tie-2, CD31, CD34+CD133+, KDR, CD34+KDR+, CD144, von Willebrand
Factor, SH2 (CD105), SH3, fibronectin, collagen (types I, Il andfor IV), ICAM

20 (type 1 or 2), VCAMI, Vimentin, BMP-R IA, BMP-RII, CD44, integrin bl,
aSM-actin, and MUC18, CXCR4. Additionally, the ACP product typically
functionally demonstrates uptake of Acetylated-Low Density Lipoprotein (Ac-LDL)

(i.e., the product is Ac-LDL+) and/or secretes one or more of the following
molecules: Interlevkin-§ (IL-8), VEGF, Angiogenin, Matrix metalloproteinase 2

25  (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. For some

applications, in order to further characterize the cells, CD31Bright cells that
30 demonstrate uptake of Ac-LDL are examined.

Typically, greater than 1.5% of the core cell population that was stimulated

demonstrates one or more of the abovementioned characteristics. Alternatively, if
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There is yet further provided, in accordance wi th an enbodi nent of the

I nvention, a nethod including separating | ower density cells from higher
density cells, the lower density cells defining an initiating cell

popul ation (I CP) at |east 40% of which are CD31Bright, and in vitro

stinul ati ng wheeor/GR1420 di fferentiate into a 15 progenit QirRiReH6e% cel |
popul ati on (PCP). In an enbodi nent, stinulating the ICP includes

cul turing th@uwBrdeii el 4 efween. 1 and 5 days_in a culture
medi um i ncl udi nagﬁlr gsst??ﬁg%r%?%q%gl}édilgoﬁuﬁ{%)\f@g%wmgmt 1s typicall posififsodi nent
stimul at i ng F°h&) Eoperation audlar thel axprebsian dhenel GPmbRY o2 N3k, 0USEONb@ST | N

between 1 anfhmb, Nfi¥sshi- u | Lpcl udi | ess than or edual to 5%
serum In an e%%%&%%nﬁ%?ﬁ% d&:z%g(tdﬁg, ﬁé—*’ggr@lﬁi@i’@moﬂmﬂﬂng the | CP
for a peri odeqoxeun, wglrtinimeRAXd, RXOICEX10208, ind GFAR! tmeg@mélgpc#udi ng
5-10% sersuMea.di odi .ment tigulating the | CP 1Inclutes _
culturing t rfé“flfﬁ;mf’%dﬁn@gceﬂ%&%‘g% At ﬁﬁgg‘%l’é Efilugt, dhen thedpmpdudtnisa cul t ure
medi um i ncl GatieadyIpesitive fomheogenemtial aridfor %6 S@Fdflbn of one dr'ln@l of’ﬁi?ﬂi ment,

d T"ast

cd
stinmul ating I Inel udes culturing the ITCP for a perio fg bet ween
1 and 5 day s?t I?lﬁ 7’a§£§:t? Raile é‘?@éﬁ‘l"%q@ﬁﬁc i aiRhazpctiniaadesming ocarding troponin In an

enmbodi nent , Tstmmb}éntla;lgalgghgbétﬁechl dResu! [ JCl in.a.culture
medi um i ncl @#}9_4@%%%/@ S%L{ﬁﬁ:%d fsrom?he %Iki%utgg)go §s|d§’t iTﬁ(g)P-O_nH’f ;f
anti-Tie-2, anti- it To 0 “CD117. In an enbodi ment,
sti mul atjpng the IL.OQPS I ncl uge'%ipcul turing the ICP in a culture 5 nedi um
i ncluding a factor “S&f PR the tiwe PN beivses collagting relbnfrdm Fhe- 2,
ant i - CD133, calndbnemndrid-shibkfe Captderildd ' r ptor. LL-.8-antagoni st,
VEGF, anti -Va%: and, ant | - VEGF reecepllgggre;ﬁf?&ﬂcehﬁeﬁg"aiﬁggm6’85?%%@05"(i mul ati ng
the 1P i ncPEE% & arquGed Myordercto) efipch aimest dmmediate use dhareof] ndtenditingly) L- 8. 101 n
an enbodi nmethe celft drépleaérvétDatl 38 ok Hore 4 , | turing the 1Cl' 1n the
presence of a fac f)r? sel ect ed forglr?ﬁ%dgﬁggg%%pg%%sf 5]%‘11'%5"“81??: tg?lplcpl L-8
receptor, |28 8RG8, to\therstimuation \HE@BoL that] gandrited/pedgefies CRAIQN - I'n
an enbot NeAlterndiveRHL8 A, -] s culturi the ICP in the
presence of til S. 15(n an enﬁ%%lsun%{r%fﬁ)fd%ﬁé#g%?neeﬁ%‘ﬁ??ﬁe g‘i?g?‘@@l'?%d fides
char act er i Z{¥Y Progeniteee]ly arccfsqroms dnteitharrofitibes bhdes, GBé K0Fen 1T HﬁyngP of

ent

CXCRS8. tdrbd /S Rag te C rizi.ng the PCP includes i i fying
that at |east l.a%HOIA) of cg?}Fég’ Lo {&ﬁ%aﬁ%gﬂ?%’?ﬁagpm Transpoat, 'eivbthei ment
char act er i Z0RExt HfdhpgReificetiandes! theiblhints] Agar tHAEFIOR é)lfen{o{'é%i‘ﬁoe gﬁ on a
sem -solid ' ECM., and identifying in the ctltured
portion a fsgg S?tgledgé# %@{%‘g}% ;lp%ﬁﬁngﬁf%f’%&ﬁ‘tﬁﬁ’ gledig é@l’ gﬁﬁfs@r@atdde- li ke

struct wge, a cofony, I er, and a.tepdency to nmgrate towards a
chempat't r act ant #t W nBiel’ 'tk oo applications are suitable for large-scale

commercialization, jncluding freezing and transport, such as (a) generation of stores
of CCPs, (b} generation of stores of PCPs, (such as hematopoietic stem cells able to
mature into CMCs), and (c) stem cell banks where individuals may store a CCP or
differentiated progenitor cells, for possible later use. Other applications (such as

25 acute post-stroke autologous administration of neuronal stem cells) may not benefit,
or may not benefit as greatly, from the time delays provided by freezing of cells,
although the technique may be useful for some purposes.

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 -
30 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 § days)
in a culture medinm comprising greater than about 10% serum. In an embodiment,

one of these periods follows the other of these periods.
20



In an enbodi ment, characterizing the PCP includes culturing at |east a
portion of the PCP on a nenbrane, and identifying a tendency of the at

| east a 25 portion of the PCP to mgrate toward |L-8. In an

enbodi nent, the ICP includes at least 5 mllion cells, and stinulating the

| CP i ncl udgs fbidieat 1 Ng the |1 CP that includes the at Ipgagt.20b7/dbbioki ON
cells. In an enbodi ment, at least 1.5%of the cells of the ICP are

CD34+CD45-/Dim_ and stinul atin CP.i n¢gl.,udes tlrrulath ICPof
CDo4+CDA5 | D . and SLLT LG, 105 L BB dgo SOLHLAI RO |

enbodi menti, at cudigRS medftind fecobiplisiag! less @fant dioud @Bo/arsauepaaaﬂgmﬁngm m and
stimulating the ICP includes stl mul at wg the I1.C? of ch atﬂ’gif st 2% of

the cells Bigk-sepmingnerigd,ipa culture meqt eﬁ?mé’ﬁﬁ‘&augﬁ%’iﬁ?" 2 o1 & %0% of the

cells of tmu{ﬁ%%ﬁn%wemb&me Rumk iHeCEP digod the 1oweBerumcinieles
stimulating the I CP whi ch_at Ieast 30A)of the cells re (@3%% ght.
h

I n an ehbopfitied ﬁPmPﬂWé 0}1]@!31486131’ G§Eong dyaten ofsbehveqn; a@ﬁufc ave a
density ofg4 JFQS@ gt, hweenOfoug I bnd %Bodteﬁ%&ys;% Rfterblively ar Ehd@%w5 /D' m
a

and sti nul he | CP includes stinulating the I C? that has the at | east
5 mllion @éﬂurlsg Maﬁcﬁdw&thﬁdﬂdewwﬂﬁPqﬂé’§§°f“lﬁﬁﬁf’sl°u§6’233ﬂhﬁ1 In an

enbodi nent t t

stinmulati n{;r'%h%dr : Olfﬁ%}{?’%;elsaggéﬂ £ d;?l%o%ﬁi(ﬁaaﬁcg of whi ch at I %t 50% of

cells t her ahont 30 daS@DBTBpm@m 0111&13?111& the Cpgf during frsolomivisrem topeperodl id i ncl udes
repar as_.a. pr a [ : | a t.

oA APRST i riallite 1L G5 D S ThdPRrhe nlchinn

Al tern t rona net hod preparing the PCP as a
resear ch tanématwely, chhu:a:rg ﬁmﬁﬁl’ rlering tlet lomusemrin rtine iperiodCls pafrweds only

stimulatin thel |sdr| mmal i an donor. In an
enbodi mentigo ti‘ﬁgph? %lﬁhﬁsgg"ége@gbex@aact ed froma 20

manmal i an donor t o _one adl t ells
having a densi t]§Pr Sgle aPﬁgﬁH‘lonso %‘I 0§1°§:}# ?Q%/O?nlé%ﬁsﬁ %g’t[% romft he cells
appl i ed t ohéuis tigr @COP &ndultured underhypmamzﬂnbnsjlané,rdunnge npbERypxictiae act eri zed
by at |east 2.3%.0of the I.C? i n 4+ n the ICl"
i ncl udé sPFRg ﬁ%ﬁflfl%@t Iegsta W&gﬁ%@?e%&? ﬁ%‘geé}m%ag% H’S?Ogbﬁ%bﬁphe | C? t hat
are CD34+Codfpuriraitha CCPmder|mp&ﬂcmmnm?bebh€om@prmrmrfeﬂﬁmgzed by at
| east 40% of the | CP_being 1Bright,..and /,lst |cremﬁgl§ %%f t he | ncI udes

sti nul at i ngptuRas ter-GRUndE npt ypAxiq eonditions, EP ?:DSlBrl ght .
lj.”f ]?” e”‘tf’?" fbtqtndihh—'ﬁb‘f)@%d ﬁﬁeipgfodg@kedudﬂﬁﬁbwdﬂmﬁm?baidmmbeesb CPI Ito 30
| erentiate 1nto a e-aesl gnat e eslireq C 0 cells
2007/ - 10216@?@2‘@1’@2@@7%@@@3@81355 than ot g %dﬂﬁg mqfréthﬁg"te‘ﬁo Behcl udes
deri V' ﬂ;ggok%oﬁ&ﬂaﬁ@émipﬁ@&tcumgsmy CEP vB8asbeec bomiHid Guiidup

conS|s |ng nbryoni c trssue, fetal tissue, unbilical cord, blB&F

umbi | i cal 6ot dbeutstsigedayn efihe hltiingstime psdied-t Alfesaatixely fsraddiionsl _
nobi | i zed g'hg]?% ) rdcﬁhﬁﬁ&k« @p&ﬁg@oﬂ(ﬁﬁrﬁhﬁﬁﬂﬁlsgg es urrl %@@Peﬁﬁde@a | s, skin

cells, ban i sSsue. n an e ment et hod i ncl udes
deri vi ng thﬁaolx(d toniditions alurihg Akt Iaahebmmweelaﬁﬁepﬁé]@feéﬂlﬁm@mmpgﬁi%p

consi sti ngFurther faitgr%gﬁéellf o %d@ﬁgnaﬁlgfp &ﬁﬂlﬂhﬁ 5 8CP under hypoxic conditions
25  comprises culturing the CCP under hypoxic conditions for at least about 2 hours

between a first two days and a last two days of the culturing time period.

For some applications, the CCP is cultured in a culture medium comprising at
least one of the following: erythropoietin, a statin, and an antidiabetic agent (e.g., &
thiazolidinedione such as rosiglitazone). Alternatively or additionally, the CCP is

30 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
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In an enbodi ment, the nethod includes identifying an intended recipient of
the PCP, and deriving the ICP fromat |east one source selected fromthe
group 10 consisting of: tissue autol ogous to tissue of the intended

reci pient, tissue syngeneic to tissue of the intended recipient, tissue

al | ogenei ¢ e 2hd7a6216 Oof the intended recipient, and ti sgyerXReasReI C to
tissue of the intended recipient. In an enbodinent, stimulating the IC"

i ncl udes culturing t ICP fo eriod lasting be n nd .5 . days in a
cul ture nmedfifEes °l£§9f@‘°¥l%s%én%’a§m?%a§ee Fﬁ?ﬁonlfsf‘??tyé‘ﬁ%@%M Hporc
sti mul at i NGciaRA) @ ahP GtHes ORarkiv| 1 Wekivive, R ph&l HhsRfin afoRR6lK) GoktRsdd, Ny bet ween

1 and 5 days in a culture nmediumincluding at |east 10% sefum In an
enbodi nent CORisPhnlesAmaiRpsense DROgoSERE-y Bk Sn¥. (fitket rppigeyie, droprphe sterpid | ¢ ur e

medi um i nclgigiifga ashiBC T 6 af CARCASEbHE T SRk 5. 9RO URaARMBbESN G 25
erythropoietin, a statin, and an antidiabetic agent, 20ln an enbodi nent,
sti mul afi ngosigitazons, MAPEIEL METTH165: altitamer pegtaip.re glatiramer eestatedikem

i ncl udi ng orpRel ¢ he g SRRl rekd rES n,

prol actin, q%élgcéieeétl n, ngfrili'ar r gg@c%r%ycé@gphor m)dﬁrgéluA%? H?geélgdycor i sone.
| n an enbodelenrity, , limtdionatids iasmgrisit eacid-Rransieiring esamoytiding RPGReVEGF, i n a

cul ture nmedi uym. i ncl udi a.factor selected fromthe group consisting of:
anti-Tie- 2,c%u§%i%¥%§?b§hd anti-CD117. I n an enbodi nent,
stimulating the,l CP_inctudes gulturing.t I in.the presence.of a factor
selected fromt ea]b?% c%n(r%fm |qﬁ1185 leﬁ‘sz %e:a%eﬁ%ﬁrgipéé“iﬂﬁ? ’élcso?né’f%%ﬁgnan

anti di abet ivatha @ néchniguéshdaaied dihneei @n@orer afSthg refeencssecited herein, (b) :

proliferation-differentiatjqn-enhanci agent .. anti.z anti-Tie-2,
Dt - Cor33 Sedpiamm e 7 UR Revinen Pt A ieoR Ny sabdoe iRlliee 15557 oo
-IC-:FOI:I befA?)i\/l ‘gEGE,(théehm‘ﬁi%ﬂﬂels@Nﬂf in NIS:Prdd\ﬁEi’onal\llFét&ﬁ, Applitafibn Mﬁ,iﬂéﬁ', NGF3,

, r pr.ol act.in, an en ti.Ccoi or mgne, A ,
NCT- 165, gliﬂ?qe Py 25 Hnarial tec qbqsa‘gF‘F@ﬁ‘iim gﬂ@ﬁ%&mﬂé’g‘twgﬁe afion | £\ g pha,
| FN bet a, goldebangified 38HDS,00008, (e?@d%hﬁihﬁé_@cﬂeisd?ﬁed NOUS Brbbigiehal Fednel (RA) ,
heparin, insulin, cortisone, and forskolin. 5In an enbodi ment, the nethod

i ncl udds prAspliFatien 601686, filet Beqeamber 14, 200hdDnteehmingies Spscribekinifsh ve to a

charact eri Slaichi MpplidGoR TRPAL2009001845,t fiRd! Bcember 14, B0 mARPGEITENT, the
nmet hod i ncl udes freezi ngﬁt he | CP E)rl or to stinulati ngﬁt he I C?2. In an

enbodi nent PaterbAnglicaten PREALYWS/001 348y filnd Perembepl4, 2905 Hack abdhesdrent, the

met hod i ncl yde : ARSRAE b . LL A0 roma site
where the FE %pgﬁ I rst %‘J’rs a%‘iegﬁh%hgalglsl%%ﬁ%ﬁ?ﬁ%&%@ﬁ?g&% t g“?ermte
site. imqerpomatesivhereii rhyrefererige, andt the decopecofuilie prasemirisysotion ingludes PCP to a

Site atzol e%ﬁatboc]igmﬁt@dgcﬁﬁgdath&%ﬁf where the PCP is first created.

In an embodiment, a method is provided comprising culturing the CCP in a
first container during a first portion of a culturing period; removing all or at least
some celis of the CCP from the first container at the end of the first portion of the

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

25  cells removed from the first container. For example, removing at least some of the
CCP cells may comprise selecting for removal cells that adhere to a surface of the

first container.

When the cells from a progenitor/precursor cell population (PCP) derived

from a CCP are designated for implantation into a human, they should be generally

30 free from any bacierial or viral contamination, Additionally, in the case of a PCP of

angiogenic cell precursors (ACPs), one or more of the following phenotypical,
genotypical and physiological conditions should typically be mei:
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15l n an enbodi nent, the nmethod includes identifying the PCP as being
suitable for therapeutic inplantation in response to an assessnent that the
PCP includes at least 1 mllion PCP cells. I n an enbodi nent, the

met hod includes identifying the PCP as being suitable for therapeutic

i mpl ant at | $¥P 287183 onse to an assessnent that at | eastPCIBYUIOPE | s of 20
the PCP denonstrate a feature selected fromthe group consisting of: a

desi red nor phol @pgells@hsias bé edrpholdeithly climadieized as @pkrgeeih sizd thar 20

conponent, a desired_enzyne,, a desired.receptor, .a desjred genatypic
feature, awf %d(ﬁ@)rf'é‘algbﬁ‘}@%‘abﬁﬁ(%ﬁd qréﬁ‘t"%&g'.sgaﬁed am%ﬁ 4?5 g‘ﬁmgﬁtgg&yrrent, t he
met hod i nchufleg ciRntaint (@ il Rehiaskd sinttures bt phdudopdiaf ard/drhie) apeut i c
inmplantation in response to an_assessment that the PCP includes at least 1
mllion anfbioblsati-ikecspplygmabinsigies ( ACPs) . In an enbodi nent, the

met hod includes identifying the PCP _as heing sui.tabple for .therapeutic

i npl ant&tion i n(IDeE‘E@rf@ﬁ ﬁlﬁpeﬁﬁ"%%‘@ggﬁﬁﬂf Yh%ﬂn%ﬂlhét k@ﬁ fﬁ?}hﬁae%ﬁﬂat | east 1
mllion Ca%glr%%ﬁgpcyﬂeeorpfng&eﬂf HRM Bllowing markels? D3 1B OB, CDhE7, net hod
includes identifying the PCP as being suitable faor ther&g%}hifg |1qu antation
in respons€D133.afiads ED3AEER1IHatKPRe GOFKRE1dED14E: Vs B i on
neural cel i 1 aggogj',ﬁggq}mtaawoﬁwj;qd;mmcl udes
transfecti %‘%&Jl;%%%f% @@85 SaHS’eﬁr?éofEHiﬁzigér?tli%Fi ed ‘as _suitabl e for, glfene t her apy.
In an enbo@yper or Zhe VML dVimmtind SMP-Radds EMP-REL LY#heniegiiB e pcP, and

subsequent | Ssessi %g f expression of the gene. In an

enbodi nt’?gl}dﬁaeﬂ%ﬁ’e%“ﬁg\gt@%\éél u eRs‘ptransfecti ng a gene into the ICP, and

subsequently as i resghen of the gene. 10l n an

enbodi nment , stﬁ@?%ﬁ%&@hgﬁﬂ&’&h@?ﬁﬁ culturing the 1C? during a period

of between 2 an . R ' | Akiamglittb ke | CP
(V] Yswing, COTRARLCIRAN Y denBhtly B ALy

i ncl udes cul tur ing a perio etween 3 and 60 days.

In an enbodptaka eI (ag.ct least abhet 102Pot pheuidd% of gelisuhatpge CRA1BEEHt h 5
culture 15 di um i ncl udi s than 10% serum for a duration of between
1 and 120 9?’.“”:&“3?@%%%%%1’@%, stinulating the 1C? includes cul turing

the ICR.in a cu uf&%%/s?s%%ﬂ@eﬁs{}%ﬂ}’;%écﬁ%% LEdste %ﬁ?e{& %ﬁfdmog f@lec@leglur at i on of

betmeeﬂsl and 1 ment met hod™ i ncl udes

char act er i 7148y Anbogi@h VEGH, MNVB2liand MMBPogeni ¢ cel | precursors (ACPs), in
response to an evaluation of at |least a feature 20 selected fromthe group

consi sting of: @§VPh@silstshpild gendreliy doren tibedikie| sruichires Hehanomiltugedgem @t ypi cal

feature of cells.jin the PCR and siological feature of cells in the

PCP. IS%WMWW%%’%@f%WSﬂ ng the PCP includes characterizing

the PCP in resp a al yuat lpn t !gﬁx&g Bakmres. 25In

an enbodi nent, gﬂﬂfa@@éréﬂ?ﬁlﬁgg eé"’%cﬁﬁ%’ﬁgﬁ qdes cﬁ%@c?ﬁﬁr@fn‘%ﬁ?m PCP in
20 chemoattractants, such as SDF-1 and VEGF.

(VIID) Cells should generally form typical colonies and/or clusters when
cultured in medivm supplemented with growth factors such as VEGF and GM-SCF.

It is noted that the cells in CCPs generated from various tissues typically can
be characterized as having greater than 75% viability.

25 It is noted that CCPs generated from blood, bone marrow, and umbilical cord
blood, typically have greater than 70% of their cells being CD45+.

In some embodiments of the present invention, a novel composition of matter
is provided, comprising (a) a cell population, or (b) a mixture comprising a cell
population and molecules produced by the cell population, wherein (a) or (b) are

30  produced by a method described herein (for example, in one of the methods set forth
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response to an eval uation of each of the features. In an enbodi nent: the
phenotypi cal feature includes a norphol ogical feature selected fromthe

group consisting of: a cell size larger than 20 pm an elongated cell, a
spi ndl e-shaped 30 cell, an irregul arly-shaped cell, a granulated cell, a
cel | includi N ¥H¥R164r ged dark WD 2007/ 102162PCT/ | L2003C@R0030R0mds! eus, a
mul ti nuclear cell, a cell including flagella-like structures, a cel

i ncl udi ng pskrue Fstivans 3ad i | | shape, .and
characteri zi ng the PCEg ?nc%ﬁi%gdﬂécﬁar gcttﬁ%??ez’fﬁa%?i ﬁﬁ&lﬁﬁs{}?tﬁq BedBrent (o an
eval uati on oP3'%TH@PRlisptien, ¢4 imorppbihe ghefhidsfdeadribed in BerDetnileanbeadiipmnt
characteri zi g i fis {fying that at least 1.5% of cells of

t he PCP haveﬁﬁiﬂfgfﬁf%eg%%%?%%gmm' In an enbodi ment, characterizing
the PCP includes characterizing the PCP in response to an identification in
the PCP of a featlifl ¥elhwrdferg movded o ascodmesowish sti exgbafimedTDS L the

CD31Bri gl , itSdion.GP 3 i £- 4+ + DR, 4+KDR+,

01) 144, von W/ | ebr a%%ig%%r& nslgfﬁ&’(% ,aggéﬁéfqnbéﬂﬁ@ﬁdn‘%%g&mtagen type
|, col | agen BSipdes|a sub-popitlatiere pf coflsdhat\hoth @4l dsyQb3 [BrighCAMd HatRéns&ate VCAML,

vi mentin, B'\thﬁebf\Ac-%MfHR' |, CD44, integrin bl, aSMactin, MJ18, and
CXCR4. I'n an enbodi nent, characterizing the PCP incl udes
identifying that _at least 15 1.5% of cells of the PCP have the selected
feat ure. | n I enbostimentihe subpopalation includes 4ttiensPllDG,i2564, Ul 66% of

characteri zitﬁggceqlggltﬁ%%ﬂa%t{oﬁsponse to an assessnent of uptake by the PCP of
Ac- LDL. In an e I ment, characterizing the PCP includes identifying

that at |east 1.5%of cells of the PCP denonstrate uptake of Ac-LDL. 20In
an enbod®rment , t Feanreebadirasnt,sé least b Bof thia celRGH tepdpelatianthcluAapeleiser | Zi ng
the PCP i nCloHd@®riHdfididal ¥iah& % 0of .the CD31Bright PCP cells
dermonstrate upt akrﬁe g%;Ac-EDL.EéMEdaﬁm{l?&Z%m% SOHSHER OF 2 ¢6ll Size 187885 i ng t he
PCP i ncl ude&aasieun; iy clongatest ¢olin a bypintiieeshiied w@il, an iredpalatlehaelieees from the

group consi gt [P I W= Tala ] [+ 5 MWP2, and MVP9. In an
embodi nent , .g%:drr\lg%aegtcglrl’i dz_?eﬁgm%ﬁcgh%gﬂl%rgﬁ%fhflégﬁ f mpiticlesrgellag celbast 1. 5%
of cells of nchdimdesielit gricthessseloelt irtldimy @etdopodia, and 4 SlBkVEEDPdI Ment

charact gki z] i ncludes culturing a portion of the PCP on a
sem’-sollgd g@?’fz"%%ghgé%?ar matrix (ECM, and identifying in the cultured

In an embodiment, at least 1.5% of the cells of the population include at least
one feature selected from the group consisting of: CD34, CD117, CD133, Tie-2,
CD34+CDI133+, KDR, CD34+KDR+, CD144, von Willebrand Factor, SH2
(CD105), SH3, fibronectin, collagen type 1, collagen type III, collagen type IV,

20 ICAM type 1, ICAM type 2, VCAMI, vimentin, BMP-R YA, BMP-RII, CD44,
integrin b1, a8M-actin, MUC18, and CXCR4.

Inan emquiment, at least 1.5% of the cells of the population secrete at least
one molecule selected from the group consisting of: IL-8, angiogenin, VEGF,
MMP2, and MMP9, |

25 In an embodiment, at least 1.5% of the cells of the population include at least
one feature selected from the group consisting of: a tube-like structure, a tendency to

form a colony, a tendency to form a cluster, and a tendency to migrate towards a
chemoatiractant.
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30 portion a feature selected fromthe group consisting of: a tube-like
structure, a colony, a cluster, and a tendency to mgrate towards a
chenpattractant. 31 I n an enbodi ment characterizing the PCP includes
identifying that at least 1.5%of cells in the cultured portion have a
property s¥EWIBW2IR20m t he group consisting of: format iFSA/TBIOHWNHBe- | | ke
structure, an ability to forma colony, a cluster, and a tendency to

m grate towards Therehimaticr aabdaadd, Shna@BrBAROHINERL dd¥JIRINROSE kpcl udes

i dentifyi ngnt hg PCP eing. syitable for therapeutic inplantation in
response t dTHIYL 20 fcpifme Iy propsEpuiatiag g dutiging) sl pepulatian GE¢BN ACPs.

[N an_embodiupleist Slioreédue dhat MeValassflBf RS @i 11079 Jhe LR 38, 4l uding a
car di onyocyte .(CMC n_response to an evaluation of a feature sel ected

PCP | : i
from 10 t hé" st ds b&%&f@Pﬂﬁr&)ﬁs:w@ phleast 3396 coff whichr e SFDZBright,i 4o t he PCP,
a genot ¥pi Gliff@&itidicAindh frogni6/précurdds b EpdptfatioR physi ol ogi cal feature of
cells in the PCP. I?rngan el!r’modi fmﬁfp pc%%g?agi%@i zing the PCP incl udes
characterizing the PCP in response to an evaluation of at |east tw of the

f eat ures. I.n odi nent, .characterizing the PCP 'incl udes

char acteri zi ng E[H%relﬂ&ﬁ%ﬂnﬁ[l@errggﬁg%éntaﬁc% ?/é’flﬂ‘ag? Spopdimenicef B t he
features. inventidm agmethsbiaciudig in Vine sHReRGhY Bh Mifi#Ab LR pbpildidd FFCH

nmor phol ogi cgl f%ﬁeurg sel(gc ed]%?l‘ﬁ omthe l‘%[ou consisting of: a céell size

| arger t haf™ 30/°g fFn tpyisan ?Féj‘étt ¥ 4 dengity pf legihipm £10y2 ghnlred atlepst. o

granul at ed 26% bf vwéhictehde COGIBALR GoddmifRRhA%E SH0d]" tinucl ear
cel |, q cel |l wi togr(g&rk cyt opl a%}lr% and ce |sqgtrr§nﬂ§3%%?ﬁ’%$§°r“ﬁ%’ﬁéhzo to each
ot her : 18nd populatt Btterizing the PCP includes characterizing the PCP in
response to an eval uation of the sel ected norphol ogi cal feature. In an

enbodi nent, characterizing the PCP includes characterizing the PCP in
response to an Theatis fyet trthen pravideleinPaftoffméee @@t 4 emb&iiasitest fleom t he

group 25 ¢ sting of: 1. CD117,. sarcongri.c alpha-actin, beta-actin,

al pha- acti %%‘uO&?%”ﬁém%%% FaPagtng fover r%@ﬁﬁ’eﬁ‘?lﬁ-ﬁ@? highsr, density a- MHC,

sar comner i c clsptha{owearpiensigells de | iftititind T populatiba  @CPY ££3%st Aok~ 2, and

MEF-2. In ag z]bc odi m characterjzing the PCP_includes characterizing the
b ate 1

PCP in resf b And 41 Vi Simulgingper ICP 4o diffpsentists mtp a gene f or
a fact as setogsthite/prlulstid@litpdpulBiuPcppnsi sting of : sarconeric al pha-actin,
beta-actin, al pha-actinin, desmn, cardiac troponin T, Connexin-43,

al pha/ bet a- MVHC, InSdni eirft@Ridn€, s@inBlfind 1he POPYRAIEs culfARoMeRCh ﬁor%ﬁbé o

Nkx2. 5/ Csx, LVILC-2 and NEF-2, In an enbodi nent, the method includes
i dent i fyi nipStigebebresndand i days in A qulimeangdim ineludingdessithani onguab tat0%n i n
response t grafd. assessnent that the PCP includes at 5 least 1 mllion CMC
progenitors.

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

20 lasting between 1 and 5 days in a culture medium including less than or equal to 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 5-10% serum.

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

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

In an embodiment, stimulating the ICP includes cuituring the ICP for a period
lasting between 1 and 5 days in a culture medium including at least 10% serum.,
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In an enbodi ment, characterizing the PCP includes identifying that at | east
1.5%of cells of the PCP have a characteristic selected fromthe group
consi sting of a CMC-progenitor norphol ogical characteristic, expression of
a CMC-associ ated cel lul ar marker, expression of a CMC- progenitor gene
product, andWédetiédzicon of a 10 CMC-progenitor physi ol 00bERIL26@RbIHHE-

I n an enbodi nent, characterizing the PCP includes characterizing the PCP in

response to an i dgihiefibSideR ok f action in response to
activation of the PCP,_tsﬂgfeg%ﬁ%ﬁﬂq’%gtg%ff?@ge%cm%ﬁbéfﬁﬁﬁ%eng of :
i ncreasi ng i medinwelncliling Coectbe selested) diroar dhé goupe nlsBUAY of: anti-Tie-2,

el ect r ophysi g 06h A mﬂf&h&ﬂ??ﬁ entials, and nechani cal 15cel |l ul ar

contraction in vitro. n ‘an enbodi nent, activating the PCP to produce

the sel ected actigp ' i ected fromthe qgroup consisting
of: electrical _act'?l?/gl%ilﬁ%dr}\]glg %tﬁﬁgéﬁea@%ﬁg‘%s&g{%ﬁ?&%%ﬁ Wehe PCP.
In an enbodimedien inpladingt d dactom séledal froRDalss @i NEonsiske et Xiii-Tieanpect of

the PCP and a.. yRl S of .. PCP._apd a physi ol ogi cal _aspect of the
PCP; and ﬁltlgey gh%f%ngl“‘?ﬁg%éﬁu'i@%bﬁ%;&'gG?Cteﬁﬁﬁéifso‘?migﬁﬁlﬁfa Hoon in a

patient in rafpdEl ahdashVEGH reddhprassessnments. I n an enbodi nent, assessing
t he phenotypic aspect of the PCP includes 25 assessing an aspect of the PCP

sel ected from t hdn gr eupdimes;] sinubging the ICPRMGIC0 G tRing iaCPGRe calngg! | Ul ar

mar ker of cel RCR, an enzyne of the PCP, a coenzyne of the PCP,
and presencgnéﬁu@hﬁégﬁﬁﬁed cellular receptor on cells of the PCP. In an

enbodi mept, assesgsin h enot.ypi ¢._aspegt of the PCP includes. assessing an
aspect of the P %%@?@@PEW@%?&@%W@% cHgwme. the J6B jatthen of a 30
gene by cel |psesadcetdfea Riafor sotqutedls fbmnthef grourd enisBig @ hiti of-st ﬂ,ged%gf and
generation ene ct bﬁ&‘ﬁ' | s of _the PCP. WO

20071102162 /'ﬁ“%ﬁﬂ‘b‘%’%g go%“‘“ 13pd gpti-YBCHFesRPL, assessing the

physi ol ogi cal aspect of t.he PCP ingl u%eS@ssessi ng .an aspect of the PCP

sei ected fromthé §t 6 O%ﬁ’ﬁgﬁ’ tipg thegICH melugps swltusige fbe dCRUndbail es by

cel I s of therds&ie offEngr ati on of signals by cells of the PCP, response by
cells of the PCP to signals, and an enzynmatic reaction perforned by cells 5

of the RGP. Inlaile&ibo&iﬁﬁb@dicﬁ&ﬂéteﬁﬁﬁfh@?l?b%lﬁd&%%ﬂ*zﬁtgitﬁé b@pi9 2

di agnosi s responsjve .to stipulating the ICP to differentiate into the PCP.
In an enbodHENEC ragdnenificgtiondn e dCH of 3RS i ncl udes assessing an ext ent

to which the stiﬂul ati or&jn?f the I CP produces a particular characteristic of
t he PCP. an embodiment, characterizing the PCP includes identifying that at least

1.5% of cells of the PCP include CXCRS.

In an embodiment, characterizing the PCP includes culiuring a portion of the
20 PCP on a semi-solid extracellular matrix (ECM), and identifying in the cultured
portion a feature selected from the group conmsisting of: a tube-like structure, a

colony, a cluster, and a tendency to migrate towards a chemoatiractant.

In an embodiment, characterizing the PCP includes culturing at least a
poriion of the PCP on a membrane, and identifying a tendency of the at least a
25  portion of the PCP to migrate toward 11.-8.

In an embodiment, the ICP includes at least 5 million cells, and stimulating
the ICP includes s_timulating the ICP that includes the at least 5 million cells.

In an embodiment, at least 1.5% of the cells of the ICP are
CD34+CD45-/Dim, and stimulating the JCP includes stimulating the ICP of which at
30  least 1.5% of the cells are CD34+CD45-/Dim.
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10l n an enbodi nent, the nethod includes transfecting a gene into the |IC?

prior to stimulating the I CP. In an enbodi nent, transfecting the gene
i ncludes transfecting into the ICP a gene identified as suitable for gene
t her apy. In an enbodi ment, the nethod includes preparing, as a

product fokyolmerRigfdi stration to a patient, the PCP gergialfg6430s
differentiation of the ICP into which the gene has been transfected.

I n an enbodi nent, stimylating,th i n¢] udes .j.acubat.i  1.CP in a
cont ai ner havi nig % csppauneat @ @Pﬁéﬂ)‘hﬁcﬁg‘e @&60@? ﬁ‘-eelkﬁﬂﬁzfﬁ%éhég}gg%{%ﬁm’ In
an enbodi MpgH stintihRing HRVCP- iR ERR GliAGlafRE e TCP of whick at ekt Dyuhilicellgr oup 20

consisting of: collagen, plasma, fibmmectin, a growth factor, .
ti ssue- der PRREPHMXEPAMIMyl ar matrix, and an antibody to a stem cell

surface receptor. In an enbodi ment, st at i t L CP. | ncl udes

i ncubating the in@n enpbodimeentyiab igqeh 3Ukp phthg cgﬁﬁ&ua‘g%ﬁ:ﬂ%e #&r@h{, b

gr ow h- §nh§t'ﬂﬁﬁ1mt§”ﬁ% R iR nRlel SHimbiRas: MO TERGEWhh bt K0T OF the RB5n an
enbodi ment, incubating the ICl" includes incubating the IC? in a container
havi ng a saref@P2lBught- i ncl udes, in addition to the grow h-enhancing

nol ecul e, at |east one of: collagen and fibr %ggpti n | n an, enbodi nent

the method i ncl dasmbpdimegt. third CFriacipdes ahleash & imliomseliv binthays ¢ AensHE at | east
one of col L)?Q?srl%nﬂ:{e‘ﬂ(r)rge% %fr@r}&@éagtnl-% oV ehid Qe GOLGRIPSTDh 28R GHRRMKEAS In

an enbodi nment od i ncludes applying to the surface a_|ayer that

i ncl udes t ke IGPdulides stimmlating thedCRdhvtdad the ah lessiphmillian pellsdhatig¥s 2i nc| udes
t he at lbea% ﬁ,gg %:th&o*b%g%ﬂﬂand fibronectin. I n an enbodi ment,
s iI: I ncl'udes:

stinmulating Bduring a lowserumtinme period, culturing

the 1CP in a cuptys R, P ROk o G5 1R 160%3 UIYMBRRE g duri ng

a high-serumtine perrod, culturi ng the | in a culture nmedi umincl uding
great er t hatimulatingythel ICPointddes stiwtating the ICP of] whigh aédessti PPt celis| t uri ng
the | CP durin serumtinme period 10 includes culturing the ICP for
a durati onﬂgfg%%\?égﬁﬁiﬁ%d 60 days. I n an enbodi nent, culturing the

| CP during the {0 ' L iin %ﬁﬁg I P 9s b oduidkor a
duration of bet}\ﬁ/e% oa%édg,"%g&gth uﬂﬁér?%g .err%éﬁcfiuﬁrrent, gﬁ)_turi ng the I CP
dur i ng 15he athipistaioruio i peieper | Alternativblyders additionally,nthet methpEpndledesa dur ati on
of between 1 and 2? ggg/s. Sla?éﬁltogp enbodi ment, culturing the ICP during the
hi gh- ser umPTPRRPE IRy Figh as 8 rese ¥

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
20 mammalian 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.
In an embodiment, the ICP is characterized by at least 2.5% of the ICP being
CD344CD45-/Dim, and stimulating the ICP includes stimulating the ICP having the
25  at least 2.5% of the ICP that are CD34+CD45-/Dim.
In an embodiment, the ICP is characterized by at jeast 40% of the ICP being
CD31Bright, and stimulating the ICP includes stimulating the ICP having the at feast
40% of the ICP that are CD31Bright.

In an embodiment, stimulating the ICP includes stimulating the ICP to
30 differentiate into a pre-designated, desired class of progenitor cells.

27



includes culturing the ICP for a duration of between 1 and 60 days. In
an enbodi nent, culturing the ICP during the lowserumtine period is
performed prior to culturing the I CP during the high-serumtinme period.

In an enbodi ment, culturing the 1C? during the lowserumtine period is 20
perfornmed f | culturing the I CP during the high- | eriod. In
an enbodi rrevﬁét) ?da}tﬁl!]de}%ﬁet hod i ncl udes : during a hypéﬁr}éﬂ%@mﬁﬁ%ﬁri od

| asting at least 2 hours, culturing,the | C? under hypoxic conditions; and
during a non- hyﬁwfl&m#%@eﬂfe&eo@e d inchyies deniving; the {CRafom @ leagk ¢1eg t he | CP
25 under noouRy pel¥diel 86 teldr@BSoonsisting df{b@}yﬁﬁ@)@gm&h,ﬁsm ¥Ry ¢ and

e
non- hypoxic_tjme-periods are within a culturing tine period l'asting |ess

t han 30 dafgfd %ﬁc&@gﬁﬁgﬂ%éﬁu@?nm s 0Relt disau thooasmiume,udes

cul turing tdiebibRk! Hodd) daipHeiP Bidod, pAHibG] 8185a M LhlsS ki days of the
cul turi gg ti peri od.g P Ion’ gn en’riglod{arre(rilyt#nb]t é %%Sk%lg&acﬁgg '
non- hypoxi @@ P}?Et%%\“?-ods are within a culturing tine period |lasting | ess
than 30 days, and culturing the |ICP under hypoxic conditions includes

cul turing the | &2 sabedipeieihecmetbedi includas datvingige 4CP fatm epagtaye of t he

cul turing tshifee Rk ronPihl gmp%m%ggﬁ;ﬁesﬁggu%%#%%gnd non- hypoxi c

time-periods are within a culturing Ti perio “&ss than 30 days,

and cul turing tnea) GRosuRsIEK:, MY RATSCOR BoRining i yLing ot he | CP
under hypoxic_conditions for at Ieas?egh%folurs e \}\%gﬁénél%#ir%%ﬁléﬁ\%g days and
a last two ajSPomnd deiving the ICRfrom b lgast pnsdsource selected from alie grdopdi nent

cul turiipg teh&sid ISk 2% il ' grf.ormed 10 prior to
cul turing t,hell ou_nder ano%-%ﬁ%on&ga{ggﬁgl??% Sﬂndéfi Peclplem’lr%ﬂé Witthent ,

cul turing tR@e|cfihainitadedrpeinidnt, tovndiaflogesic its tigae bb thedtehddd owipiagt, cul t uri ng
the ICP un : - i i thons. Ja_an.enbodi ment, stinulating the I CP
i ncl udes: gﬁ ?%9?’5%?%@#&&%%% in%quegﬁeﬁ{pé‘? er during a first portion of
a culturing 15 pehidhod d i east sonme cel f the |CP from
the first container at a egt,gﬁlggféﬁﬁ%gﬁli’ingﬁﬁ%soqp?t%x?gt‘gfll{?%g;rﬁ&e% :and

cul turi ng, lastingbeteernrichnd Srlags mercultweinrgivm melding JaotHah 3% Rfuh.he period, the
cells renoved fromthe first container. 20l n an enbodi nent the nethod

i ncl udéd subseqlreamempodiment; etimtletngthe ECH indiviesgultiridd e SEE ARG peAsd ai ner :

cul turing i Liqary copntainer during a fir portion of an
addi ti onal Hgﬁ?ét %éﬁg l%ggﬁggr?s 2% medum mcludlgg at least %% serum. -
In an embodiment, stimulating the ICP includes culturing the ICP in a culture
medium including 2 factor selected from the group consisting of: erythropoietin, a

statin, and an antidiabetic agent.

20 In an embodiment, stimulating the ICP includes culturing the ICP in a culture
medium including a factor_ selected from the group consisting of: estrogen, prolactin,
progestin, an adrenocorticoid hormone, ACTH, and cortisone.

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

medium including a factor selected from the group consisting of: anti-Tie-2,
25  anti-CD133, and anti-CD117.

In an embodiment, stimulating the ICP includes culturing the ICP in the
presence of a factor selected from the group consisting of: erythropoietin, a statin, an
antidiabetic agent, a thiazolidinedione, rosiglitazone, a
proliferation~differentiation-enhancing agent, anti-CD34, aﬁti—Tie-Z, anti-CD133, -

30 anti-CD117, LIF, EPO, IG¥, b-FGF, M-CSF, GM-CSF, TGF alpha, TGF beta,
VEGF, BHA, BDNF, GDNF, NGF, NT3, NT4/5, 5-100, CNTF » EGF, NGF3, CFN,
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removing at |east sone cells of the ICI' fromthe primary container at the
end 25 of the first portion of the additional period; and cul turing,
in a secondary container during a second portion of the additional period,
the cells renoved fromthe primary container. In an enbodi ment, stinulating

the | CP ingldilgsiozfed! turing the 1CP in a first contai ngerdbsohNehosbsf i I st
portion of a culturing 30 period; renmoving cells of the ICP fromthe

first container at. the end of the first porti,on of th riog . .and

cul turi ng, APNIE, Sstogrd qulpctionaat ddiepagpricol w%olﬂfor%ﬁgﬁ’ewﬁ]eé%peri od, the
cel I s renmoygtiaibr McbiaR, fd géﬁ:zﬁﬁait adeh@d-like moledulls, AIFNE Ndifleh, ML betagoVi Ny at

| east some cells of the | i.ncl udes_sel ect ngqif; %ﬁé%val c_elllds t hat
adher e to glusmaten ET@enin., acefyleholing, o s F7EpoLC 57 B e S B npvi ng at

| east sone;gelihs Mk &1 ° 1 ncludes selecting for renoval cells that do
not adhere to a surface of the first container. In an enbodi nent, the
first opntainerpi ACiAEAN 1 SUhbAGRIMIRS pRA&r i 1 (0P hnd Thakeiifga Mol ecul e,
and culturing the 1Cl' in the first contalner, includes culturing the ICP in
the first dagnogispesponsiveiopsharpgigistic pbihg pEmertieneihel¢ly nol ecul e. 101 n an
enbodi nent, the grow h-enhancing nol ecul e is, sel EC(E,R'?\S dfromth aﬁggroup

consi sting of : ‘e eshedimest, shgwmethed mches fresringfhe | ﬁ"thac“‘FB‘Pf,
tissue-derjygdpextra cellular matrix and an antibody to a stemcell surface
receptor. In an enbodi ment, the second container includes on a surface

thereof a growtf-QnhaRHRe: MRS Eincald febihgiieP TPt he | CP in the second
container includes 15 culturing the ICP in the second container that

i ncludgs the gruyQRRRRGE AEk ABhES HlcRides transpdriin@theGTPAE a ¥R bt ledshe
growm h- enhanci ng nol ecul e i's sel ected fromthe, group_ consisting. of:

col | agen, 10 brofrew 4 site wheredhe BCP e it crepied, and timpigting thedCP a&the cel |
surface re]tce RkPLite. 201 N an enbodi nent, stimulating includes culturing the
ICP with at T'east one factor derived froma sanple tissue. In an

enbodi nent, th t dinlod, Heles i ﬁgﬁﬁg b Paed b Wied®r
culturing the Ielé% étﬁﬁ]gr el n%’ theetgé)(ﬁ%?{h!d%%%%srredi u% i ncl 3&%%9 the factor,

t he fact or 1®kindfrpnae site aleers the MCPHefirst es@ied. t he ti ssue being sel ected from
the group consisting of: 25 peripheral nerve tissue, central nervous system

(CNS) 1§ ssue, rloanratbotinestdhe meigadineludps dprtifying the BRies bengowdale ept or
tissue, f e%o%hh%rgéegag?li?fﬂ%ﬁtm 1&12?%{0}5%0&& £kd88bnt thASHE PCFBhLGes R | Nal

ti ssue, bloo Ssue, ac tissue, pancreatic endocrine tissue,
pancr eat i cleastdonillin RGCBealle, snoot h nuscle tissue, |ynphatic tissue, hepatic
tissue, lung tissue, skin tissue, exocrine glandular tissue, mammary gl and
ti ssue, endocr i lean 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
20 the PCP demonstrate a feature selected from the group consisting of: a desired

morphology, a desired cellular marker, a desired cellular component, a desired
enzyme, a desired receptor, a desired genotypic feature, and a desired physiological
feature.

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

least 1 million angiogenic cell precursors (ACPs).

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

least 1 million cardiomyocyte progenitors.
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30 glandul ar tissue, thyroid gland tissue, pituitary gland tissue, and
plant tissue. In an enbodinent, stimulating includes co-culturing the |ICP
with a sanple tissue. - I n an enbodi nent co-culturing includes
preparing the -sanple tissue by a nethod selected fromthe group consisting
of : S!iCi”QW6Q@wﬁ?ﬂH|? tissue, and 5 honogeni zing the SaqR|Selaose: N an
enbodi nent, co-culturing includes: utilizing the sanple tissue to produce a

conditioned medi um and_co-culturing the |CP with the sanple tissue in the
condi ti oned medfnan embodiment, the methad ineldeidprtying s RGR s herngguitshle udes

separ at i Ng §:NGe3HRE Smblad&ksn Inrfegﬁoaga Iohé dRsR¥ntansant PeRiABARL §¢ MENDr ane.
I n an enbodi ment’, designating the sanple tissue to include a tissue
sel ect ed f teosh it miliop waynl eherpganitpry. of : peri pheral nerve tissue, central

nervous system {nsCNS) tissue, retinal tissue, pignent epithelial tissue,

phot or ecept or t Insawembpdimgnt, the mathed tinadudea trassfetipgnipte WethGFap gepgsue,
mat ure get %d&ﬁbﬁéda%%’dﬁabl@fo??&e‘fﬁe? | tissue, cardiac 15 tissue, pancreatic
endocrine tissue, pancreatFc exocrine tissue, snooth nuscle tissue,

| ynmphatic tissug, .Nepd [ 4 Ld Botikd fonb iis YR PCAX QR4 | Ne

gl andul ar ti ssugr, mmﬁeﬂkltﬁaifg%?sgﬁgﬁ ge‘?\%lgcf?lﬁég%%nan ular tissue, thyroid
gl and ti sseubseqiently asaesyingladevel efiexpgesionsafdhegennt ti ssue. In an
enbodi nent, the nethod includes system cally adm nistering the PCP 20 to a
patient. | In arebrdiréntshe methhé inehudppansirstingle genedetalthy A andhi st eri ng
the PCP to i te ' . nek udl lALured tissue. In an
enbodi nent S‘%%i‘%ﬂ%&%%ﬁﬁ?ygfﬁéb‘?%é@% %e(li‘} ‘udes inplanting at the site a
devi ce yhncl udi n %ﬁ Sl @i 5 A iREICPGhdles at | east
one itelpn sel ectgldwr&gr%t g&’g%t%ﬁp cg@?gdtzl ngi%dfeg gﬁ%g@glﬂ?ﬁgig astli, a gl ass,
and a bi odpenaiddbeveeh @anhid0 demsl | npl anting the device includes inplanting

the device including the selected item I n an enbodi nent, the nethod
i ncl udes usi ng Ithan dmbedimentostemdising the ECR inclufles guituiring the ICHPGRINgRe | nj ur ed

ti ssue . j t he nethod includes configuring the device
for slow r&F oadsogb%e%g?l%g&%q?&[&%e PCP into the injured tissue. In an

enbodi nent, the t } } [ : tic- -
nol ecules to t hIéln% %@%&hﬂe%,%ﬂ%ﬁla@f%%%ﬁ%%%{ch{dﬁ%&lﬁ%@ﬁ%ggﬁggPﬁ‘u%fengﬂlggcr eting,
fromthé denetive ineloting/lass fioh 0% lseremy fatt detatipo pf befweenRGA 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

20  selected from the group 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.

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

response o an evaluation of at least two of the features.

25 In an embodiment, characierizing the PCP includes characterizing the PCP in
response to an evaluation of each of the features.
Inn an embodiment:
the phenotypical feature includes a morpholegical feature selected from- the
group consisting of: a cell size larger than 20 um, an elongated cell, a spindle-shaped
30  cell, an irregularly-shaped cell, a granulated cell, a cell including an enlarged dark
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There is also provided, in accordance with an enbodi nent of the invention,
apparatus for inplantation in a patient, including a nedical device

i ncluding a PCP produced according to any of the procedures described
herein for producing a PCP. 10In an enbodi nent, the medical device includes
a chanber Qayigpfichfyse PCP di sposed therein, and a nmenbr gegmichiseas whi ch
nol ecul es generated by the PCP are able to pass. There is further

el g e8RS RS RRRRRL el 3 ol oA eso- bt Fristpen acrbiclrEg) 15 of at
| cast f%moIﬂ“‘Iﬁ“p@a'fﬁ“wlmﬁﬁ?‘ﬂ’lﬁ@ﬁﬂsﬁ*fﬁdﬁiﬁt.tQf‘ e into al T And
progeni t or/ precglﬂ‘i?fe”’c"@gl é’ﬁ% P udps choegsferizing the RGP i r¢sgonse do apr ovi ded,
T St ML et T on (1C7) of at | cast 20t en

t housand cel | s Lhai exﬂBétﬁm@nIQSﬁhié&&lzﬁlfg th@?@Ptﬂaﬁdés Iggtﬁlfﬁél ? t%f erentiate
ere’is ur

into a proge ursor. cel | popul ation (
provi ded, qﬁae&&ﬁaaﬁ@@ @Pth%"‘éﬁemfﬁw of the i nvention, a nethod

i ncl udi ng separg{l n wer density cells from higher density cells, the
| ower density c %‘E}E’filmﬁ% harseteiiging BeiPGy @@uﬁeswbmumtheﬂ’@)m and in

vitro 25 stispbsalibng, tdbrifihion'in b fcar 8Pl Rhfud BB RIAORRI LALHPT ccur sor
enmbo a

cell population (PCP).. In_an di nment C? I1nc
mllion cefPusistag et %bufﬁD%ItPrrrabt &g Qmé-""l CD133,n'ﬁb@déJB3§%CDm3bitl ng t he

| C? thap 1 gl d@gg,mpgmt._ I 5 I at | east
1. 5% of the gaegl |'s of the’ I%%&{'ﬁev%sgﬂ%d acnt]or aggﬁv\ﬁ% rs$'F13tr’r11I ating
the | CP i nébipaedingeqlisgentypnl coliagen e 8, antlagen trpe Ve AEAMIypOd AU ANIe cel | s
are CD34+ I st 2% t cells of
the I1CP a?é%%gé?%% Yﬁlenﬂn E%m%| U t“i%%“{ﬁ ‘%@ﬁ? | udes
stinul at i nYIHGES, IiI@mKﬂRﬂhl ch at least 2% of the cells are CD34+CD45-/Di m

In an enbodi nent, at |east 30%of the cells of the ICP are CD31Bri ght, and
wherei n stinmul a&llangemb@m@ ¢havkigdeisg shd POP dndlmdps tidentifyGiy bt kg at | east

30% of 1 hel@%{#ﬁeﬂ{&tﬁ@%ﬁh Ple@ed OI n.an enbodi nent, the ICl"' includes

at least 5 mllion ce ave a |ty of less than 1.062 g/m, at

| east 1% of whiyg in stinmulat heICP

i ncl udes sti nul a?ﬁn %{:}n%? % ﬁ&%g%ér%"%mgﬁgi)é’i‘c‘i?cgﬁg?m%“‘?ﬁzf“ﬁth‘hg{',)tlnils t hat
have a densspopsofo dnasssinieah oflufide byiled PCP of Ac-LDLL n an enbodi nent, at | east
50% of cells in the I1CP are CD31Bright, and 15 wherein stinulating the ICP

i ncl udes sti rruIIatainrnthoﬂhndrﬂFchafacmh'zm@ﬂthd:Eaﬁiucﬁﬁ)%eﬁﬁfyﬁ@ thst 4thedsei n are
CD31Bri ght 4 t i ncl udes preparing the PCP
"/ of cell n%%lgh%ta%ea?fr%%{lﬁﬂ ;

as a produc for a n| s I n an enbodi nent, the nethod

i ncl udgs preparlh”ﬂﬁ@ﬁbﬁ’&ﬁe&? e " BOB i hdeS O3 1Bright PCP cells, and

chatacterizing the PCP includes identifying that at least 10% of the CD31Bright PCP
cells demonstrate uptake of Ac-LDL.

In an embodiment, characterizing the PCP includes assessing secretion by the

PCP of a molecule selected from the group consisting of: IL-8, angiogenin, VEGE,
25 MMPZ, and MMP9,

In an embodiment, characterizing the PCP includes identifying that at least
1.5% of cells of the PCP secrete the selected molecule.

In an embodiment, characterizing the PCP includes culturing a portion of the
PCP on a semi-solid extraceltular matrix (ECM), and identifying in the cultured
30  portion a feature selected from the group consisting of: a tube-like structure, a

colony, a cluster, and a tendency fo migrate towards a chemoatiractant,
31



20l n an enbodi ment, stinulating the ICP includes only stinmulating the 1Cl"’
if the ICP is derived froma manmal i an donor. In an enbodi nent, the
met hod i ncludes applying cells extracted froma nmammal i an donor to one or
nore gradients suitable for selecting cells having a density less than 1
072 g/m , RShdaYdng the 1C" fromthe cells applied G radi ent.
In an enbo |rr%ntl, 2t 2e |CP is characterized by at |east Pgﬁgg‘/gboy&?ﬁ)g | CP
bei ng CD34+CD45-/Dim_and wherein stinulating the | CP includes stimulating
the 1Cl"' havi ngin dneembodirenss chprastzriging ithee PERAnglprdep ideniifiinssthaiaidsast pi m
In an embogisgeny. lifur&3bABh Y G0pidperd) shast savaiRl | CP bei ng
CD31Bri ght g'%g’%ﬁfg% rltllgsa'?l?lnuﬁ;?i.ng the | CE’ ?5?112% udes sti nmul at %Iﬁgﬁt he | CP
havi ng t he cansistiogef: fsastios of4fube-tke stiyaturen preatdlity 1efqrmn colony, a clusten, n an
enbodi nent, (S &p? [ east 40%of the I CP being 5
an%%gen%% I nes %%{ag%slaﬁggpﬁ%u%k

CD31Bri ght, er el includes stimulating the ICP
havi ng the at | t tﬁﬁ o being sulthbi@n

enbodi n%nt, sti ﬁlu f?ﬁﬁgﬁﬁgﬁ@gﬁ%%@g‘;ﬁgﬁ %ual{ nlgﬂ: ?lse IméPS to

di f f er ent i d¢rethempentia ipplentatiei freesmwase theani asechswenidbatdhe PEBdaeindesatcel Is. In

an enbodi nent ,; & d includes deriving the ICP fromat |east -one 10
source seerge feldm?ﬁ%lﬁéﬁsg group consisting of: enbryonic tissue, fetal

tissue, umbilical, c i1 i 1] ssue, adult
ti ssue, bone m;ﬁ%agﬁg{bgod%éﬁ%gg%eda %%%%’?ﬁ%%sr%%%@%?ﬁ%ﬁlgo , %ﬁ%dﬁ%érgl bl ood
mononucl earcadiiniyscyts KCMO) @Psin respdnge! taran evalgation. of a feature selected feom

enbodi nent ,, the net hod incl udes. derd vi ng .t .J e 15

sour ce ‘el 05 &0 BRI B OQBﬁsf F%Sc%lfs:mgr% eé%ﬁﬁ%é%@g%%ﬁgozen
tissue. on theceHNinahdbPOP, nbd & phididogied fratre ofdellsizsthe BERL i f yi ng an i nt ended

reci pient of the PCP, and deriving the ICP fromat |east one source
sel ected from t heangnbefintat) chatéiaigiaf the PCESududes thdrageizng the PCBsme of t he

i ntended recipient, tissue syngeneic i ssue of the intended recipient,
tissue al |l &%®8 P%evﬁf“gg%%ﬁf%gw? ﬂ{@ﬁhﬂ@ﬁ“?seci pient, 20 and tissue
xenogeneic to tissue of. the |ntended es i.eqt ln _an ewbadi t.
stimlating the aéie@qOH{?Féﬁ‘gé’bﬂ F’ﬁﬁ?gtﬁ} Pﬁénﬁ'&ﬂssf’%}mcgen% %gﬁgé‘?i n

bet ween sl gébﬁo&e@a&ﬁemﬂomﬂehwﬁ‘ﬂiﬂaﬁht%msj ncl udi ng I ess than 5% sergm I n
an enbodi ment, stimulating the I1CP includes culturing the ICP for a period

| asting bet weenmlapadbiitet st phanotyidé foarwdrialudes i medrpichilopdrabfeateast 10%
serum 25l n an odiment, stipulating the |CP includes culturing the |ICP
in a cul turséle?fﬁﬂggit’,)mﬂ S EEPIRRORYStpE A S?@ﬁaé%‘ﬁré%aﬂf%m’taﬁé’ﬁ’ag%ﬁ{)ce@onsi sting
of . eryt hr QROk@hily-ghapdabéll), ufedagll & addelrictuda@end enlarged dark | N an

enbodi ment, stinulating the I includes culturipg the 1Cl' i culture

) . in
medi um i ncnuelFwg2 muftngeler cel) axell satbrdagksyiondasgn gudcalls aaraged denag}ll%l estrogen,
prol actign, 130cRoBRESha N, an adrenocorlicoid hornone, ACTH, and cortisone.

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 group

25 consisting of: CD31, CD117, sarcomeric aipha-actin, beta-actin, alpha-actinin,

desmin, cardiac troponin T, Connexin-43, alpha/beta-MHC, sarcomeric
alpha-tropomyosin, Troponin ¥, GATA-4, Nkx2.5/Csx, MLC-2, and MEF-2.

In an embodiment, characterizing the PCP includes characterizing the PCP in
response to an identification of the PCP.as expressing a gene for a factor selected

30 from the group consisting of: sarcomeric alpha-actin, beta-actin, alpba-actinin,
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In an enbodi nent, stinulating the I1CP includes culturing the ICE in a
culture nediumincluding a factor selected fromthe group consisting of:
anti-Tie-2, anti-CD133, and anti-CD117. In an enbodi nent, stinmulating the
| CE includes culturing the 1CP in the 5 presence of a factor selected from

the group G‘ch}ﬁ)h.ﬁioizﬂg of : erythropoietin, a statin, an Feithfidhsbis agent, a
t hi azol i di nedi one, rosiglitazone, a proliferation-differentiation-enhancing

agent, anti-CD34, anti-Tie-2, anti-CD 133, anti-CD117 _UP, EPQ .| GF, b-POP,
M CSF, GV dssimin, ToRrdiagyh #OPOEP bt a?O‘VE@ﬂI%BH@,lP@%I%F,MN@FHND, NT4/ 5,

S-100, CNT 5818?555%@%53; T.G%%%lm I,%ﬁw Rix®8/0sR0aNC-1ina MIgEDN,  an

adrenocort| ornone -165, glatiranmer acetate, a glatiramer

acetate-1i ke mojpegulfoditdei, ﬁleaﬁ&hodlﬁbiuhsotiae@%agmemdregs HelfE! supsggul at ory

agent, glutamate, serotonin, acetylcholine, retipoic acid (RA) or any
ot her vi t afrirrthevapestic {maplantationriayasrionse foranaspersmen dhat She RGP mcludsg 8t | sone.

In an eﬁbof@éﬁ%ﬂﬁc}n@aﬁ%&%@ﬂiﬂ E—Cl udes preparing the ICE, and facilitating a

15 di aghosi s responsi ve a characteristic of the preparation of the |ICP.

In an _enmbodi Menj, 4 oﬁﬁﬁéﬁﬂ?cr}]:&ﬂ%eﬂ%ﬁgtﬁé?@?ﬁﬁ@u&e@%&nﬁﬁiﬂg{h@faﬂ@a&ti mul at i ng

the 1CP. In an enbodi nment, e method 1 ncludes freezing the PCP. In
an enmbodi néAt4 of dells okthe BEPihave & deasaateristie paleated Gom me groyp cangistingof ¢ at | east

20 10 km f Shie. [ . ' {f:St ' ing the
e at  the tr oS bl bR ducdsiS ophSREdE SOMShEL
transport i nejluldrendd@®, expreasion vha SMC@regenit@ dens produstaansh eerasfien ef ¢he PCP i s

first ea . n.an. pent, the nethod includes identifying the
PCP as?@ei m@ﬁgg%foép%ﬂi%gﬁ%ﬁg%guti c inplantation in response to an
assessnent that.the PCR |ncl . L AL ﬁﬂfg%é cpli an

enbodi nment , themn%%eﬁg’gdﬁgﬁﬁgggé?%nr#?‘?;?Fgén%&eelslg%%aéa?g ng§sgi table for

t her apeut i gesponst anampidemtifiction mshoRER of an acticusio aspomsatto a¢fhvation of bast 1. 5% of
cells of t PCP denonstrate a.featur . tng g ensi sting
of : a desi E&gg’%aﬁ%%ﬁ%%gﬁ’%ﬂ’ﬁe%??pe%’%%@%’g%lcfrrr%rg%r, a g‘@%ﬁ;ﬂgd cel lul ar
conponent , lével] @8heratihg rostabramnl eheciastiysiolbgical sqivn rpoteatials sind evkchamadl y pi ¢

feature, an desi red physiol ogical feature. In an enbodi nent,. the
met hod 1P nc CRIHEE OBEASEOR W VHEPt he PCP as bei ng suitable for therapeutic

i npl antation in_respgnse to an asses t hat the i_nel u t 5 |east
1 million angi ot %ﬂ%@%@eﬂﬁﬂié@@%?@ﬁ%@? loe ﬁeﬁéccgﬁagrﬂ%g?%%%t , the
et hod i nchaiigiud sbeited fivinlie ithipRoMsiaglaf dlgbtiaal aaivhibonf efithd PEP,apéut i C

i mpl antation in respgnse_to fa:n assessnment that the PCP includes at least 1
mllion cachrBkgseiaioneigeRi-fors. In an enbodi ment, the nethod

includes identifying the PCP as pein uitable 10 for therapeutic
i mpl antati on i nlf @bﬂﬁrpﬁg?g@glﬁé‘?ﬂ that the PCP includes at least 1

m | i opgneural ﬁﬁbésm@raggﬁﬁt&tyﬁeaspept of thé RCRAnE ApeAbtHF0 bspebt e thePOPd i ncl udes
transfecting into the PCP a gene identified as suitable for gene therapy.
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
25  assessing an aspect of the PCP selected from the group 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 group consisting of: production ofa. ... .
30  gene by cells of the PCP, expression of a gene by cells of the PCP, and generation of
a gene product by celis of the PCP.
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In an enbodi ment, the nethod includes transfecting a gene into the PCP, and

15 subsequently assessing a | evel of expression of the gene. In an
enbodi nent, the nmethod includes transfecting a gene into the ICI"', and
subsequent|ly assessing a | evel of expression of the gene. In an

-enbodi nent g4 bish@hdng the 1CP includes culturing the | j period
of between 2 an 1202 days. 20In an enbodi nent, sti mul at}?ﬁgﬂ%ﬁﬁ‘gﬁliﬁ%@ i ncl udes

culturing the 1 during.a period of between 3 and 60 days. In an
enbodi nent, sti mil 3 FRYPAmEnt; esessing | the)ebysilogieal aspgct dfoth GCP. irictudes cul t ur e

di i ncl aedé | | . et 1 d 120
nedi um i ncl adesRBgl BSBpdch o thbO%0FS 8LdHRd frtl% the gﬂdﬁlﬁ%&%@ﬂ% oP esec\éfvggg an

days. i I n an enbodi ment, stinulatin nclu %ﬁft uring
the | CP in SPlthle malccuiss bycalis af tha AIGRigeweration] of aignalb(%% sl wihthd BEPA dur at i on

of between fsgyge 1148y ; ag=iall he net hod. i ncl udes
characterizin thgeﬁ%CP a%e ?ﬁgltﬁﬁﬁ%g’gﬁgggwggﬁaoﬁpgﬁwgP%’G?]kCPs), in

response’ t 0% e BGBY uation of at least a feature selected fromthe group
consisting of:. a phenotypical feature of cells in the-POP, a genotypical
feature of cel | dniap ephedipent, thermeethodinglyiles faclimting 4 diagnuss refposebd & i n the 30

PeP. V0 2006l ARAGZIEF!d heRANLARN AR pep I N &N enbodi ment

characterizing the PCP inc es characterizing the PCP in response to an

eval uati on of atpl : . .- | n_an .enmbodi ment ,
characterizin theaé %%?%Pﬁgag?ﬁ%hggﬁg%;aiéaglﬁ%sllsnléml?ﬂeg PEn 20 8% to an
eval uati on Wg@ﬁ’éﬁﬁ@ﬂaﬁwfﬁ@am}’msduc& apaticubariohadbat@istic of the PCPhe
phenotypi cal feature includes a norphol ogical feature selected fromthe
group cthsi sti ndnat embodiment, the method indudes hramsfe2fing AnedfitodhoiPegad cel |, a

spi ndl e-shqggﬁim;]gﬁﬁg @g—ﬂj rregul arl y-shaped cell, a granulated cell, a cell
i ncluding an en argéﬁ ark nucleus, a nmultinuclear cell, a cell including

flagella-1ike s i: NC i.n 0 eu odi,a, and a cell
havi ng a pol ygp‘%‘g?&E‘Hgﬁﬁq?elg’n%ﬁsfec{&bcﬁggﬁ%géﬂﬁgﬁﬁlﬁqﬁ@mﬁ@(’itﬁecf%és
char act er | ZepRjidemtfiepapsuitable damensthetapy.an eval uation of the sel ected

nor phol ogi cal feature. ) In an enbodi ment, characterizing the PCP
i ncl udes i dent i fiyiatgemhediment, |tbashethod Yndhdes epreparidf, tabea REBaltavVR, t he

sel ect a4 f Qa8 rat . i t, C cterizing the PCP includes
characterizin ?ﬁ‘%@@@%ﬁ%{gﬁgnﬁg neé%&{ g%rﬁlféfef?“@é ‘?"OHFF}W YHelter of a
feature sel"éwg@uegﬂn@hastl#eengamﬂq@tedonsi sting of CD31Bright, CD34, CD117,,
CD133, Tie-2, CD34+CD133+, KDR, CD34+KDR+, CD 144, von WI | ebrand Factor,
SH2 (CD 105), SHgsn kimbodiment; istimubatihg AigeICR yRtudes ik@bdtagehe ¥Pen! 4 | .

col agen t ¥pgaiklenalif Vi itRE in]éludgncépél\gr})%&?enﬁéncing factor.

In an embodiment, the growth-enhancing factor is selected from the group
20  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.

25 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 Ieast one of: collagen and fibronectin.
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20 VCAML, vinentin, BMP-R 1A, BMP-RI I, CD44, integrin bl, aSMactin, MJC1S,

and CXCR4. I n an enbodi nent, characterizing the PCP incl udes
identifying that at least 1.5% of cells of the PCP have the sel ected
feature. In an enbodi ment, characterizing the PCP incl udes
characteri Wd‘ﬂoﬁfb%e?cp in 25 response to an assessnment pfrRbBssky the PCP
of Ac-LDL. I'n an enbodi nent, characterizing the PCP i ncl udes
identifying that at |east 1.5% of cells. of t he PCP denpnst Eﬂ? upt ake of

Ac- LDL. | An &n carbediment the methad dnaludes 2pRIgng iR the@BripGRF ﬂﬁa enti fying
that at | bhshoinBaholdbe GRB ABEhARE 1ARITRE ihdhds Upt ake of

Ac- LDL. 3@&%%% tﬁgggﬂg%c T/112007/ 000308 P In an enbodi nent,

char acterllzaShgnetﬁeccﬂi@Eenwélﬁ!Pmﬂa‘ssesm ng secretion by the PCP of a
mol ecul e sel ected fromthe group, consisti ng of: 1L-8, angiogenitt, VEGF,
MWP2, and MVP9 Inanembodﬂnemfnstﬁﬁﬂ@ﬂsdbﬁ@nmcu‘é%ar acterizing the PCP incl udes

i dent i fi ng Uil o G Lorin kiPS4RHE Slibrifl UM TIPEP 5G0RRY ki sel ect ed

nol ecul’e. aracterizing the PCP includes culturing
a portion mélud:hglel@ﬁhamﬂl()%ss@m and| i d ext racel lular matrix (ECM, and

identifying in & |to S e 6 ededifudMulclfingr oup
consi sting of: %ﬂﬁ%beﬁgﬁ Ke ructﬁre a col % §+us%er, and a tendency

to mgrat enhludmg@ma&rﬂiannnapmhadﬂ%ﬁemnlm n an errbodl ment, characteri zing
the PCP includes identifying that at least 1.5%of cells in the cultured
portion have a Iprapembydimette ctidating tha I0e dyring) pheclossestm figme oetipdr nat i on of

a tube:|i ke ,structure |I| cluster, and a
tendené lH’ﬁ 3@@%%%@“ hééu&? 1frac anl'fa?lh%¥laysa I'n an errbodi ment, the

met hod i ncI ude inclu d Hﬂ! ; El% ﬁ@&e for
t herapeutic i n’Z‘Pa?ﬂ g'tlﬂgcﬁge%t’ r%espo e to an g%sﬂr?gvnt at t PCP i ncl udes
at | east linthutiési cattudi@Riae [Chioan derdionl pfigheent Ivadifetalod i ncl udes

characterizing the PCP as including a cardionyocyte (CMC) PCP in response
to an eval uati dn af embédiment; eukheingcthe dCPr during the thigh-garemptimempstigd i ng of : a

phenotyplcfetur of |nth P seature 20 on the cells
in the PCP® ‘é‘ﬁﬂﬂ%‘?‘?ﬁ&ﬁf‘%&d ?Pée o?e%glgq%&ﬁ?ﬁa he PCP. In an

enbodi nt acte th r in
responi® to anallr?v ﬁ’ﬁ#’?‘%}wg%tf a{hf’cl{dlbdg‘%f‘n%{]ﬁl qﬁ%}g%%@e‘%& %HE?P
enbodi ment inclulies citifiggitht ICP frdaiurition afbetween napditfielaCP i ncl udes
characterizing the PCP in response to an eval uation of each of the

featlﬁrles. 25| nflarmeembzdimﬁﬁ,t cmnmgphmﬁmylphng fhedpwrserdmn timedpssiod iSII _
'arger t ﬂéﬁpréﬁmgﬁ?”re g hﬁ%&?‘&f@fwﬁgﬁﬁl% PRREEE oo coi i a2

granul ated cel | inclu r ti nucl ear
cell, a cell ]'lnhand"a‘?1 d&?{’%’pf"gé"ﬁ’ggiﬁ%?@g (r%ginge%l I'n par%%ogligto each

ot her; 2@“%3”:@3&9&mlmw@ﬂmmméﬂmdﬁthgtﬁéEghmahnﬁmemﬂact erizing the PCP
in response

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

25  under 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 culturing the ICP under hypoxic
conditions includes culturing the cells under hypoxic conditions during a first two
days of the culturing time period.
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to an evaluation of the sel ected norphol ogical feature. WO

2007/ 102162PCM_2007/ 000308 I n an enbodi nent, characterizing the PCP

i ncl udes characterizing the PCP in response to an identification in the PCP

of a feature selected fromthe group consisting of: CD31, CDl17, sarconeric

al pha- acti nyoledas al pha-actinin, desmn, cardia ,

Conuexi n-43, al pﬂ ?Ezeta IVHC, sarconeric 5 al pha tropomcl%ésrlirn%&ﬂ r@f)(;c%ni ni,

GATA-4, Nbc2.5/Csx, M.C-2, and | VIEF-2. I n an enbodi nent,

charact eri zi ng thheHPQbOﬂmqnad&hm@atGa@@emnzlmgxlﬁWeneﬂ@mdéharﬁé@ﬁ%% to an

i dentifi Catduﬁ&uﬁgu&l@ eﬁﬁﬂa&ﬁg%&@"ﬂ%ﬁ% é‘aﬂ@eﬁ ﬁ:@lo ted from
eta act1n,

the group consisting of: sarconerlc al halactin, a-actinin,
desm n, . careghditions @p@@mcm@ﬂtﬂelﬁﬂtmgr hapqsie censlitions ipgnga 18«ﬁr’fbf@ner| c, 10

al pha-trop TA-4, Nkx2.5/Csx, M.C-2 and NEF-2. In
an enbodi rre%pgft e. nﬁgw&?u@s |dent| fying the PCP as being suitable
for ther@apeutic e PCP

52 I e%ﬁ:}b | <§'n’ %%ﬁﬁ%ﬁ%oh%yﬂ%@%%%@%ﬁ%&f %%@MQ

i ncl udes at | east rogenitors ,

char act er i Zuligringtimegriadlaiting dess o 30idays, agd cilburing thel IERndaShybogi®o of cel | s
of the PCP o ls I -Qu kSii.ng of ;" a
CMC- pr ogenlcpgégcﬁ%r%ﬁaﬁ%g%% gatrI ggtug%rgﬁp&[lggéﬁr}g%g |f%n£(%§agg§ aa}éf'-sassoci at ed
cel l ul ar ndelvarn aéixqjmsda}(srand)atht@wﬁammfgbmctﬂmrmgmmepm@duct , and

expressi on of a CMC-progenitor physiological feature. In an enbodi nent, :
characterizing tmen RGRodimehty céBriop dreaCPamider mpokiceoRiionsris paforewgonse to an

pch. 1 Y actiblr 4 tt“@%’@%ﬁ%‘}ﬂafﬁ%‘ hieas iR g f)? a?LLYZ“aL?Rg"f e

i ntracel | ul ar nerat. e V:Si 01,0 al action
potenti al s, ang%?‘n%%%ﬁlﬁ %%'gnt%‘fl ) '%gl EEE L}nggtﬁﬁ}g’ﬁxg ﬁ@ 5 pel'fm%‘egll n an
enbodi nment fo]ﬁdmgrailhmﬂgﬂtuibﬂdmderaoh-ﬂmaﬁmmn%n?@ to produce t he 25

sel ected action, using a technique selected fromthe group consisting of:

el ectrical acti Wmaﬁmnbcmﬁmeﬂt,estmnngﬂﬁwhmmb: activation of the PCP. In an
enbodi nent, the thod i udes. .assessi ng.a, phenot ypi c .aspect of the
PCP and a genoty g&d? % st pRasIng rf‘eﬁt%sﬁﬁ" ét%aag'ﬂ of the
PCP;, and 3@dgsd;gnati ng the PCP as being sui table for inplantation in a
patient in response.to

D07 102162pCT) TGS 8 dostisme cells piiha (OB HBB e BrY conidaeat fe T phenot ypi ¢

aspect of ttﬁgeﬁllggﬁmm gs@dsi ng an aspect of the PCP selected fromthe
group consi sti ng of ; m)rp ol ogy of the PCP, a cellular narker of cells of
the PCP, an enz{Wuing @eﬁéc@t@%"é aofeceniepapiign of g noriadetiee of a

desi gnat ed cgﬂgﬂeﬁb@é’dﬁﬁﬁgﬁtﬂgtcgﬁaﬁgﬂ I's of the PCP. 5In an enbodl ment ,
assessi ng the genotypi c aspect of the PCP includes

20 In an embodiment, the method includes 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
25  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
30 period;
removing cells of the ICP from the first container at the end of the first
portion of the period; and
36 .



assessing an aspect of the PCP selected fromthe group 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. In an
enbodi ment, assessing the physiol ogi cal aspect of the PCP includes 10
assessing an aspect of the PCP selected fromthe group consisti

ng of:
secretion (WO%“B%HBF‘S& nol ecul es by cells of the PCP, gerf&%f‘?%?‘f""@?ossi gnal s
by cells of the PCP, response by cells of the PCP to signals, and an

enzymati c react bwitwipgy o seeondoyoncaihdr stueihg tahe@cd@Pportion of the peribd) the

enbodi ment, fhe nmethod i.n des facilitating a diagnosis responsive to 15
stinul ati nfjel{sﬁ‘ém?@dq%énme%%f’@ﬁ?’?%ﬁ e into the PCP. In an enbodi nent,
facilitating the diagnasi s, includes .assessing ap.e nt.to0 which the
stinulation of ﬁhaé" ‘f"%’?%ﬁ?%ﬁ%%v’%g ?)ta}?#%od‘i‘ea?eﬁé ﬂgwgi{sgﬁc&dﬁ%se&? fie PCP.

I n an enbodirrenbval tB that ket toachHfaref thedlisf ataineg a gene into the 1C?
prior to stimulating the ICP. 20l n an enbodi nent, transfecting the gene

i ncl udes transf Bcdd digbddiihent, irbifovifgPatdeagestend cbils of the dAP dhrles sedduting f or gene

For - adn ni SrrepPuhouy e ga priather K ke Ghe B BTl [ f er ont at fon of
method | nol udesti B nRuRERg 8 Vb PHEREG SIS Bag NEEEhPeS fn e
o ebod Mo e L e er oWt enhanct no-factor s sel ect ad
fromthe gPefsingdheiCPipthy fgft:mggﬁnp%té@d{rggfeg@%g,rowﬁxb@b g pelecle ot h

(st 30 11 Sy G S i Lty S BRGNSt

embodi ment corfishiblofl bdlBgdd) Pldshad, HiBRhRS ai fewhakictdy, fidiee-I&Red exgacont ai ner
with a surface including a grow h-enhancing nol ecul e other than collagen or
fi bronect i gellular matrix auq anantibadyde atem coll §orddesaesBiot-ne | C2 i ncl udes
incubating the 1C? in_a_5 container_ havinp ac?urface th?t i pcludes, in

addition to theltya®srvodimenhdhe, gecond confemer dgclydes op 3 §wriaee . thergpl agen and

fi bronect i Browth-enhdnBind IndERRI A nribS Srd TIPS BEbitesthet iiRdudee

growt h-enhanci ng nol ecul e w th the at_ least one of: collagen and

fi brond8ti aulturing the IGP im thavisergndnegoptainen dhafeinglides e mﬁg-aﬁﬁpwag to the
surface a ghat 10 includes the grow h-enhancing nol ecul e and a
separate | ayer that includes the at |east one of: collagen and fibronectin.

I n an enbodi nen j i | | de i i serum
I axPdet Bl . Sl LR il MORBile is selecfll Boihdgl

time period, cu % In a culture mediumincluding I'ess than 10%
serunm andconsisting of: collagen, fibronectin, a growth factor, and an antibody to a stem cell

surface receptor.

20 In an embodiment, stimulating includes culturing the ICP with at least one

factor derived from a sample tissue.

In an embodiment, the method includes 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 group consisting of:

25  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, manumary' gland tissue, endocrine

30  glandular tissue, thyroid gland tissue, pituitary gland tissue, and plant tissue.
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15dUring a hi gh-serumt‘irre period, culturing the I1C? in a culture nmedium

i ncluding greater than or equal to 10% serum I n an enbodi nent,
culturing the I1C? during the owserumtine period includes culturing the
|CP for a duration of between 1 and 60 days. In an enbodi nent,

culturing the I1Cl' during the | owserumtinme period 20 i | turing
the 1CP fo™WA2WUWI?0on of between 1 and 5 days. |HC£@LZ§%@%’ﬁﬁem,

culturing the IC? during the high-serumtinme period includes culturing the
|Cl' for a dur aki @renodhséntesimulatiag dnclRs desgslturing the IGP avithenisomarent |
culturing the IC? during the high-serumtime period includes culturing the
|Cl' for a%¥f¥f-ati on of between.l and 60 days. 25In an enbodi ment, cul turing

the IC? during the |lo erumtine period, i s perfor i, | t.uring
the 1 G duri g rfer AP gnEgetty DR apiss rébRfibg e alie Bt Byt! 13 T,
the 1C? dugien@dt RRcle@WrsAr 18 Lot cpasidting of5 shienfotheredimply kigmenandul t uri ng

the 1CP during the high-serumtine period. In an enbodi nent, the nethod
i ncl ude8:; homogenying theSaPMYHR: ¢ ti me period lasting at |east 2. hours,

culturing the IC? under, hypoxic conditions; and during a non-hypoxic
time period | ashWPﬁ’Pdﬁné‘%ngm&W,g%‘f‘gﬁrri ng the | CP under non-hypoxic
condi tions. 5| ny@Rihe sintRetissud fdritipex bandititedmedinppand ¢ ti me-periods are
within a culturing tine period. lasting less, than days,.,.and wherein
culturing the I@?%W&@EWSBW@@%%P%W@IP#&W& 0%%?/‘????1 'g the cells
under hypoxic conditions during a firs wo days the.cul t urd time
period. In an eh’o@ﬁ?‘ﬁh‘?ﬂ”}‘e’ﬂthéo'%‘y‘mgé“ S §ERTE 3&7 Eanml?rﬁgs E)‘grf%oggs are

wi thin g 1%601@@ raisgﬁi_bé%amgme%raha,sti ng | ess than 30 days, and wherein
culturing the I under hypcndc conditions includes culturing the I CP under

hypoxi ¢ condi ti gng, dHbddiders, dediharingahélaisplofissubeo iolide nitisgetselegteder i od.
In an enbodi ment, the hypoxic and, non- hypoxi c titrrggﬁ%%ri odgfar@ ithin a

cul turing tiomethp grqupopsisingnf: pesipherplerye sy, gau e uring the
| CP under Y P %ﬂc A @RS erlifh6lial ARSues WhblefdcBgtod Hesub,CReall rektal hypoxi ¢
condi ti onslcgsodrg’ at eggst%],?bl our seﬂtl)et ween a ;,ﬁihr st té)1510 q%as. and a,last two
days of t haissug} embiynmjc treiinal gissveomature retingl tisspe, Y55 (ssuey FATEPF ng t he

1a) L&gderﬁs@épﬁélicr%aﬁ@ o i WssieS pRefhRE BRARE tifhe,Isthootl thtbien@sidie | CP
under non- hypokxi c conditions. oo ] .
lymphatic tissue, hepatic tissue, lung tissue, skin tissue, exocrine glandular tissue,

mammary gland tissue, endocrine glandular tissue, thyroid gland tisswe, pituitary

gland tissue, and plant tissue.
In an embodiment, the method includes systemically administering the PCP
20 to apatient.
Tn an embodiment, the method includes locally administering the PCP to a
site of the patient including injured tissue.
In an embodiment, locally administering the PCP includes implanting at the
site a device including the PCP.

25 In an embodiment, the device includes at least one item selected from the
group consisting oft a metal, a plastic, a glass, and a biodegradable element, and

implanting the device includes implanting the device including the selected item.

In an embodiment, the method includes using the device to enable increased

survival of PCP in injured tissue
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In an enbodi ment, culturing the I CP under hypoxic conditions is perforned
20 following culturing the I C? under non-hypoxic conditions. In an

enbodi ment, stinmulating the ICP includes: culturing the ICP in a first
container during a first portion of a culturing peri od; renovi ng

at |east sQiE,G5ldhs,0f the I1CP fromthe first container, gh:iS.cid of 25
the first pOI’%I On’Of the period; and culturing, in a second contai ner

during a second portion of the period, the cells renoved fromthe first
cont ai ner. Inl m smbedineal, rthe methodeinphudesoepnifiguting de devigssBbg W |y to the

step of Cu'rtéjaécia%eﬁ%‘oﬁﬂ?Péﬁﬁ@Q%&%@kﬁit@%E ~30culturing the ICP in a primary
g a ftirst portron di

) ! ) . .
contai ner aurin r an-a tional culturing period; WO

20071102162PCT/|L200H A0030%. meinol IR0 gk S BOPEP SRkl e 1P

fromthe primary contal ner rst portion o

addi t i onal npéscilesito thentlssue.  cul turing, in a secondary container during a
second portion of the additional period, the cells renoved fromthe primary
cont ai nér. 5| n Brereerbowiimenit thegnéthed sickudes sehrstingoiram dheudesice, salublerr i ng t he

ICP in a first Coptalner ' a first portion of a culturing period;
removi ng Cgﬂ%gﬂ%?@nﬁﬁsgpgﬂﬁl%?g%gt he first container at the end of the first
portion of the period; and 10culturing, in a second container during a

second portion of the period, the cells renoved fromthe first container.
In an enbodi menThers issa prgvided,|in geqordpnpe with pp smbpdineat qiche inyeptiffes

sel ecting gggargtmayﬁm&g%ﬁ% %fﬁa#eéﬁ{l fadind BAmSHEd! Ae6icO Inclddfigd PSP

cont ai ner. _ renovi n&)ﬁat. | east. sone_cells of the
| CP i ncl udewdsesidactdrdigg teanyef theamosedires dospribedhgreingor pepdueiamaPePt o a surface

of the first container. i
10 In an embodiment, the medical device includes a chamber having the PCP

disposed therein, and a membrane, through which molecules generated by the PCP

are able to pass.

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

invention, a method including in vitro stimulating an initiating cell population (ICP})

15  of at least 5 million cells that have a density of less than 1.072 g/ml, and at least 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 (JCP) of at least

20 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 density cells defining an initiating cell population (ICP), and in vitro

25  stimulating the ICP to differentiate into a progenitor/precursor cell population (PCP).

In an embodiment, the ICP includes at least 5 million cells, and wherein
stimulating the ICP includes stimulating the ICP that includes the at least 5 million

cells,
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In an enbodi nent, the first container includes on a surface thereof a

gr om h- enhanci ng nol ecul e, and wherein culturing the ICP in the first
container includes culturing the ICP in the first container that includes

t he growt h- enhanci ng nol ecul e. 20l n an enbodi nent, the grow h-enhanci ng

nmol ecul e i ' fromthe group consisting of: coll ,

fi bronecti 3?82403?&3? h factor, tissue-derived extra cel I%&ggzogﬂorﬂfogaand an
antibody to a stemcell surface receptor. In an enbodi nent, the second
cont ai ner i ncl ultesamrenzbodimansc et t krastedi5% gf othehcelithaicithey 18 el e, and
wherei n cul i . ' e ' Bl turing the
ICP in the éseégg 4%%@%%%%?%%8 I ncﬁ%lggg t @gﬁ%ﬁ%"&%ﬁg gﬁgplﬁg ecul e.

I n an enbodihishndt Jeasttics % pile belranaGbBhCidA-B5m e i s sel ected fromthe group
consisting of: collagen, ftbronectin, a growmh factor, and an antibody to a
stem cel | sur f afrear enctexdinoent, 28 ast 24 ot cellsmsithe ICPdrerGD34+GBAT-AIMudes '
culturing th CP. wi.th at e .ope. fae . i tissue.

In an e%bocfi’f1 {el-ntsﬁjém@fl ogéiﬁ%)é?c&u gﬁ"or‘@%@%ﬁ%@%ﬁ&@%%&ne Jr,?g)gl um for
cul turing tihecellSare (iBdeCP45¥im.condi ti oned nedi umincluding the factor, the
factor being derived fromthe tissue, the tissue being selected fromthe
group consi sti nip af empelinhatert déasnd0% ef thexsleof the BCP ate G133 Mhyight, spdt em ( CNS)

tissue, retinnal. tissue, .pi nt .5 epitheli j . tQr ter tissue,
eral et miern aaie B SOR Mot Pibieoilon 1P Sl RApREERYPL o

bl ood vessahe édis s €D3ERCOUAEDINL.SSUE, pancreati c endocrine tissue, :
pancreatic exocrine tissue, snooth nmuscle tissue, |ynphatic tissue, hepatic

tissue,10l ung ti EBatcemipdinient,itBeICE incudrat east | miliitml calls thiidewea demsityrar y gl and

ti ssue, endqgrine gl andul ar tissuye, .thyroid LSsue, Rituitary gland
tissue, and’% Tséﬁim?'i'@tﬁz. ’laéltl??“aﬁ “&fﬂgﬁ‘fl}@ﬁt&%ﬂg%?ﬁ%g&nﬁn ]#éﬁ%%s
co- cul turi ng@miEnd 68 0P tifvhaies stiplitidd $:8 UEP that has the atlRast Shoailionesels

co-culturing includes preparing the sanple tissue by a nethod selected from
the group égﬁ%‘éetaidf? SlUfo?%SFﬂ@Pﬁé’Ggﬁ@ﬂsarrpl e tissue, and honogeni zing the

sanpl e issue. 15In an_enbodinment, co-culturing includes.. .utilizing the
sanpl e tissue t & phS@bedment 3h Jgapt %ﬁ(&d’&lr‘?@ﬁq H’rr&‘ealg: %8%#’&[4‘ dnghe | CP
With the Sapihdn blSakig e TOR inhids kiaMeshd®E10Mof which dtNleadns@glopdi ment
co-cul turing includes sef)a[ati ng the sanple tissue fromthe I1C? by a

seni - per nea6llethereinsra@R3 1Bighl an enbodi ment, the nethod incl udes
designating the _sanple tissue to jnclude a tissue s&aﬁct ed fdré‘o t he group
consi sting of: e preedimenicthgangthodsingludesaprepaging the Viok) &s apgg ﬁ'ir%CNS)
tissue, retddpﬁﬁis&aﬁééfb%paﬁieﬁﬁe”t epithelial tissue, photoreceptor tissue,
fetal retinal tissue, enbryonic retinal tissue, mature retinal tissue,

bl ood vessel ti $SufemicRlritinthd nSREiIncRABH ERkhE 1RPUPUsiaReschich 4,
pancreatic exocrine tissue, snooth 25 nuscl'e tissue, |ynphatic tissue,
hepati G i ssue, yl WgmbéBRER, siftkllfidgl 1B UEP iKiAes bAG sGmandyl & IOPSisUe,
manmary gl and tissue, endocrine glandular tissue, thyroid gland tissue,
pituitary dbald is derivgd fromraim andogeiie. There is further provided,

in accordance with an enbodi ment of the invention, a nethod for treating a
patient, includiingn embodiment, the method includes applying cclls extractcd from a

mammalian donor to one or more gradients suitable for selecting cells having a
density less than 1.072 g/ml, and deriving the ICP from the cells applied to the
25  gradient.

In an embodiment, the ICP is characterized by at least 2.5% of the ICP being
CD34+CD45-/Dim, and wherein stimulating the ICP includes stimulating the ICP
having the at least 2.5% of the ICP that are CD34+CD45-/Dim.
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30identifying a patient having a sexual dysfunction; and WO

2007/ 102162PCT/ 11, 2007/ 000308 adm ni stering angi ogeni c cell

precursors to the patient, in order to treat the dysfunction. There
is also provided, in accordance with an enbodi nent of the present
invention, wi R4k ncluding in vitro stinmulating a cq;cq{[gﬁol,mdagjgul ation
(CC?) of at 5 least 5 mllion cells that have a density of |less than 1.072
g/m, and at least 1%or at least 2% of which are CD34+CDA5-/Dim to
differentiate ih’t@@@ﬂ@@@hi@%@%ﬁé@@ﬁ%@@éﬁm&é&ﬁoﬁ?f&ﬁe% MEEor sone
applicatio i : uBltin ¥l dkd WakdeStht h@p Havimg a density
of less thgﬁbaitg%%aﬁv?&gﬁ%ﬁ?ast gs/oﬁi%cﬁh%dﬁaéggnmz%w%-/u m and 10
sti mul at i nthetah a4 of thalgBdhasaraPAtBightt he CCP that has the at |east 5
mllion cells that have a density of l'ess than 1.062 g/ . . For sone
appl i cati ons, th@&@bﬁd@@h@%ﬂ@%lsﬁé‘iﬁﬁtﬁ% WIWO%gO%thgﬁ%b@pgf or

adm ni str a4 . aa]ﬁ; e i hoetpPdasinpr epari ng
t he PCP5 asbg%r&gis.lglgf C %%ﬁhosr@ﬁlgiﬁ?lggﬁ%g% gnc%ﬂggfétﬁiﬁil%%g% tgg(r;re appl ?cat i ons,
sti mul at i néhetsh a@@0% of theld®sharare/CO8 1 Buighdt i ng the CCP if the CCP is
derived froma mammal i an donor. For sone applications, the nethod includes
appl yi ng cel | s Bxen zotedinfent nstinwatingattie J¥CPd nelndes stimplating theoIGE gpPadi ent s

suitable fgrese I;Q%E%?ngpﬁeg&ég%n]tﬁg&id&gﬁ’ae‘%ﬁggf ré%éﬁg %eglgl_an 1072 g/m, and

deriving th S app gradient. 20For sone

applications, t i i ok Fon® ? bein
Cng4+CD45-/ D m ﬂgﬁ%cggwénrﬁ aa@%gﬁ?ﬁ%(g%%i&ng‘fnu_ es tétIiélr)ml at ?tniggiﬁhoeggoccP hagi ng

the at 1Deasourds &léctefl fiohethOgRup lkatsising o BRbremirgissw, fital tigueswypilical
appl i cat | Oré%fg nhﬁgg,f:%pgi%alcg @ﬁtgsts&:j&e%ﬂa@y é@éue,' qagf R gafm bei ng

CD31Bri ght, Tin i'ncludes stinulatihg the ’havi ng t he

at | east S@i6bilfzed ool SpetipRethblood, peripb&Gall Blond) Imononictear seltse skippsicllsat i ons,

the CCP is ¢ cterized by at | east 40% of the CCP being CD31Bright, and
3 Raispie

stimul ati n§™ ncl udes stinulating the CCP having the at | east 40% of

the CCP that are CD31Brj.ght.. Qr. sQ j '%ﬁt I ting the
CCP i ncl udes st?‘hﬁ‘fﬁ‘? ?ﬁd&%%@@%‘%ﬁ@%ﬁ%@&%%‘gﬁ%o a Bﬂael- esu?gnat ed,
desi r edscl asgrcoOfclqicddeni the gronglcbssisting lo@irfreshtizsuappl frezab tismes., stinul ating the
CCP includes culturing the CCP during a period of between 3 and 30, 60, or

120 days. - edbattmenipthie aadthahimclutitreidemttfbing an fmtenddd geadpientwifng t he CCP
fromat | egst e spurce sel ed fr t he group consi,sting,of . enbryonic
tissue, fe P&Psﬁfgéf%&‘l:?% %%qlc??g%’a&ga?egﬁ?%% feiea‘f?edc%‘#lﬁ%? sol}lg, neonat al
ti S_SUﬁ, ald %B?sﬁdgﬁ%ﬂ%s&@?ﬁld@ﬁii?}ﬁssﬂﬂﬂﬁﬂd imeddejiall reaplmtgﬁs}l@mga@eidaﬂoood,

peri pheral bl ood nononuc] ear, cel]s, in 5 cells, . nt tissue.

Al t er nat i valsue afiiee inepprsFeriaient @é?e&iésv}ew&tﬁﬁw&%@? ’r“g‘?‘i‘?ﬁ ICREEY: one

sour ce 29el qal Gekub kOHBebR: BHRsR of RShehdddGe@pient| r esh tissue and frozen

ti ssue. For some applications, the nmethod includes identifying an intended

reci pi ent of they B{Enboaifes Skilnaldimg R COGRIidee Bulfiring @RSICPABEa paivdce
selected fromthe group consisting of: tissue autol otgou5§, to tissue of the
sdioee an 5%

i nt ended r destipg befveery § ang fedayy g mgdium including less 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.

(9%

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

statin, and an antidiabetic agent.

In an embodiment, stimulating the ICP includes culturing the ICP in a culture
medium including a factor selected from the group consisting of: estrogen, prolactin,
30  progestin, an adrenocorticoid hormone, ACTH, and cortisone.
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10 tissue of the intended recipient, tissue allogeneic to tissue of the
i ntended recipient, and tissue xenogeneic to tissue of the intended
reci pi ent. For some applications, stinulating the CCP includes
i ncubating the CCP in a container having a surface including an antibody.

For sone aply eafdepes. Stinulating the CCP includes |nc%bm,05£% CCP in a

15 contai ner having a surface including a plasma. For sone
applications, stinmulati |ncI esclturln the CCP for a period

| asting between 22350 %E‘I}g‘i@ | felgdes § el ima NS di ng | ess
than 5% Serzﬁé&w’ﬁ_ofncﬁ;ﬂﬁi@ 2 FRoIC aéibc%tﬁ frofd HtAEU lgAfubNebnbREnd R LRGeS

culturing the CCP for_ a perlod | asting between 1 and 5, 10 or 20 days in a
culture necﬁﬂﬁrﬁ:@@%?@%rq%l It 1 east 10% serum For some applications,

stinmulating the CCP includes culturin CCP in the presence of at |east

one of the fol | dhiagemRodipacst. yhimudating 'g%llg? dnqivdes gulturing the ey lncthﬁgent , a

t hi azol isdi NeioAREOT o' Bcthidkicbidd 808, the e bédsB bfoe?»ehr of@N4 ki, @p- enhanci ng
agent, anthj-%CBB4 aantl-Tlg 2, antl-%gia Saﬁfél- 76Lé§’ EPO, IGF b- FG-,

25 M CSF, ' @wiidigbetiocTo? aBgha, TG bet azollé@sdwm Brosizlitagape, NT32 NT4/ 5,
GDNF, S 10 ﬂ%ﬁon—ﬁ@érenﬁgoﬁaen% #A%éngt a:Fi(; t hﬂh-’l‘ﬁrﬁ agienpgsyticoid

hor none, utamat e, serotoni retinoic acid (RA

or any ot hemtlkﬁflﬂblﬂt ﬂlﬁ BeQ; 1GH.i WGFhéMSIFn GM-rQﬁﬂj"L |TIGF ﬁiv’h&k’BﬁFnbeta;ort i sone,
cortisol, QW w @T{gl atiramer
acet at e, gl ati ’rarrer acNFét e-i E ir\r]glrtlfeglég’lIcg %%W]l:% eta or any
ot her iOnundDEGE estompyn,agmidctins auli admmebmmldehoﬂnonml éICHTthﬁT-aéi;or bi c
acid, transferrin, b-azacytd dine t hr onbi n.
VO 2007/ 10?&%‘2@’&%/?"%‘2%03/%6%’6% aneﬁﬁgrﬁgﬁlee %& RE %%Ig&at%e et hod

i ncl udes protpaimmngndrbgnl4isl aganplitanile) deadtorty aaetylbmjme,sN@ retisgiondive to a

fﬂirﬁéiﬁ%h ' Pﬁ%ﬂg’iqﬁvﬁgﬁﬁﬁ%@”@%‘m PRpyn. o frikiin, FGERG. oCP.  For
E
appli coti ong ¢ Rben e RoRHe i R B PR e TERoor e AT | cast

10 km flﬁomdaagabsherewlmmee mh%aenmcfdprrqrmbﬂdftham stinmul ating the CCP
at the renote site. For sone applications, the nethod includes transporting
the PCP to a si Beafitmbeiaéntlile kittHod dnalwdes fileezivg e ECP o CRtinling St
created. In ﬁbfemmd' ment, the nmethod includes facilitating a diagnosis
responsi veﬂil 0 stinmul atl ng the COP to differentiate into the PCP. .For

fg”ﬁmf"ﬁﬁ'lﬁ‘g‘“s??waﬁ?'“%?tde%%e%nah #18%?%@%13&%%% o 2?:?2?2&2?. Stic of
PCP
i nto the OOP pr Fbf PGPS Bt o8 FE NS T B tEG i 1G54P POt PO ¢ ho

net hod Jpncligdes fivhe Rasitt Wheredthe ICRSs Fr@ticated! @hd aslrhinfusd thatioPratitBea patient,
the PCP generated by differentiation of the CCP into which the gene has

been transfeRtgdlie. I'n an enbodi ment, the nethod includes transfecring a
gene into the PCP prior_to admnistration of the PCP to a patient. In an

enbodi ment, st i HuibERhadinens thepethad ingivdes frafispasing thg PORdo eepe piieast oo

cont ai ner %ﬂ&ﬁoﬁw‘s{t@.ﬁﬁerbﬂ@p@@gr@cﬂﬁ@g\ﬂ h- enhanci ng nol ecul e ot her than
col | agen

In an embodiment, the method includes identifying the PCP as being suvitable
25  for therapeutic implantation in response to an assessment that the PCP includes at
least 1 million PCP cells, '

Inan embodimént, 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 group consisting of: a desired

30 morphology, a desired cellular marker, a desired cellular component, a desired
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or fibrone,ctin. For sonme applications, incubating the CCP cells includes

i ncubating the CCP in a container having a surface that includes, in
addition to the growth-enhanci ng nol ecul e, at |east one of: coll agen,

pl asma and fibronectin. For sone applications, the nethod includes m xing

t he growt haanfvanmizivg nol ecule with 25 the at | east one rafemLmotdoagen, pl asna
and fibronectin. For sone applications, the nethod includes applying to the

surface a lLayer that includes the grow h-ent c'! Do, : separate
| ayer that® eu%lggs’ﬁeﬁéecae{) 0F’eaa‘ise H%c%en Wm?(g)%}?%ben, g%ggﬁghah%@?%r onecti n.
In an enbogatesnt, stimulating the CCP includes: 30during a | owserumtine
period, culturing the CCP in a culture nmediumincluding | ess than 10%

selr ;Jm and  In andam(ijljoﬂgnmt,hh?ine&tearl] inaluﬁbsﬁerpﬁrin?d;e RCR aajbdim@llﬁthﬂeCIC::P in a
cul ture nmedi i ncl.udi qr.eat er an, or. equa or sone
appl i cat i og‘gﬂg‘%ﬂﬁ R S S e R N %"h%sgﬁ%%”v%?%‘%‘%%% ?@ei)%%}él}lfieg Y ncl udes
cul turi pg tdas 1GERidrngivgehit aéll macudorh@Chegn 1 and 5 or 20 days. For sone 5
applications, culturing the COP during the high-serumtine period includes
cul turing the QuRnfeibodikit,ahé mathod inbkideeidantifying dhe3BCP 60being sultdfledays. For

sonme applicatjons, .cylturing the CCP during the | e L period is
perforned H¥i ?mlieb‘ﬁ&&il’?@?{a’@“ HESReBES 19 AYSTREH %tﬁggb?rﬁnf]lﬁﬁ%s Z’geri od. For
some appl i g@akt 10A8liorCdakdibini gt giegealidisduring the | ow-serumtime period is
performed follow ng culturing the CC? 10 during the high-serumtine period.
:n an enbod: mnmﬁég@mm&}léﬂ@ihu@aﬁlﬁdesidenﬁinggmigammwbmgmiumeperi od .
asting at least 2 hours, cgulturing the CCP under oxJc caonditions; an
during 18 néi-therprsetie 1mpisataliet F’oﬁsl?og‘éﬁl fongp ﬁseﬁ%ﬁgﬁm%yﬁﬁy&cﬂﬁfgﬁ Hg the cC?
15 under NnQRstVRINd RO Il hrofshitors. For some applications, the hypoxic

and non-hyptudc tine-periods are wthin a culturing tinme period |asting

| ess than 120 dgygn efbodimeh€Be HMAd 38ciakiy Stans@BitheCinkd el PQP tahgen€CP under
hypoxi ¢ conditions includes culturing the cells under hypoxic conditions

during a fidestifiedss sgigble for 2enedh<@% uring time period. For sone 20
applications, the hypoxic and non-hypoxic tine-periods ar iLLhin a

cul turing time Bets ebadiaentifge methed ing eﬁ?@‘sg'; g?.ggxﬁ_@qtﬁesﬁ&%,@ﬁ 30 days),
and CU'i’SurEﬁlﬂe&d&ﬁtéfﬁé’eéﬂﬂ‘é%rleﬁymkb&sﬁmméQéh‘é. includes cul turing the CCP

under hypoxic conditions during a |last two days of the culturing tine

period. For Song, Apghbhim e nielRd Mdpeich Grafisbtiip B goxPMO the ICPRmPer i ods are
within a culturing tine period |asting |ess
subsequently assessing a level of expression of the gene.

In an embodiment, stimulating the ICP includes culturing the ICP during a
period of between 2 and 120 days.

20 In an embodiment, 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

25  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 group 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

30 PCP.
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25 than 120 days (e.g., less than 30 days), and culturing the CCP under
hypoxi ¢ conditions includes culturing the CCP under hypoxic conditions for
at least 2 hours between a first two days and a | ast two days of the
culturing tinme period. For some applications, culturing the CCP under
hypoxi ¢ conwbtzo@nszies performed prior to culturing the L&k YadR86030s

non- hypoxi ¢ conditions. Alternatively, 30 culturing the CCP under hypoxie
conditions is peyfor | Lowi ng cul turi .the CCP under non-hypoxic
conditions. In a%n% odi rreer?tt’,cw?ia&ﬁﬁ’%ﬁ%ﬂﬁsagﬂ%cqwchﬁ@tmm§gc dwl turing
the CCP in #sponseto aorvaliatiar ofthilcast gwalof the SatpRl ti on of a cul turing period;
renmoving all or at |east sone cells of the CCP fromthe first container at

the end of the fluastengodinat chiratthzifpetht OAP iRl ShHrhdkiziG thd Pop ;5 €GONd
cont ai ner d}gsg B ee(‘:@n i(g]g(#‘tgl n ofeCftﬁhe period, the cells renoved fromthe
first contarner. of a%‘p"pflﬂ? #Shs, renmovi ng at | east sone cells
of the CEP incl Udes espbdiniehag for renoval cells that adhere to a surface of
the first cont aitﬂer F&rp.s ?E appljcations, renoving at |east some cells of
the CCP incl uded™sBhemo H’&P e&@?@ﬁ@é@ﬁam@elog@akﬁawwmw foialiee to a
surface of gdoap EdusBlingOMh d34INGEe larger thalt 96 wRONE1ARRtIGRR I ons L he first
cont ai ner incl udes ong:a surface tgﬁrereo %ﬁ’g%g?/vt “—eéﬁlﬁcg%cﬁs ﬂid}%ﬁrﬂ@ﬁﬁ e, and
cul turing t¥& sopreghlaglishancd cell.roarenilnfed célhel asticaclodibg bt etigrael @aQCP i n t he
first cont ahdeRhs, tahatihiGbHd6S L1428 ; enhangi nol ecul e, . For
some applications, the grow %-ae%ﬁé%@?dr{:ﬁgghﬂa eg%-ﬁfee%ng%s}, @6?1281‘4‘%‘1% the 15
group cbhsisendegodie and eicelh hesing phokegvaal shager amect i n, a growth factor,
tissue-derived ik ' d an.antjb to a stemcell surface
recept or. For %%%%g%ﬁ?%%%‘lﬁféé %ﬁﬂ%&%ﬁwgﬁdﬁg} HSPORSRdP @es on a
surface t hesvalyation of thevelected namptiolgicablestaitl e, and cul turing the CCP in the
second contai ner includes culturing the CCP in the second contai ner that
i ncl udes the gr &wemembbdiment) gh@aterizingcthé @CP includdsGler#iPfiRy #APLI radti ons, the
gr ow h-enh j I (S=0 |l ect romthe group consisting of:

A nh, Bﬂcéﬁ? ioﬁﬁﬁ! PP Bve Els %ﬁ%@

col | agen, plasng, ronectin, AtHIg . ¢ or, tissue-derived extra
cel lul ags matri x I.b o .a st cel.l surface receptor. In an
enbodi ment, sti mJ| atﬁ%&ﬁﬁ%d&cﬁg%gteﬁwgﬁl?%% 1p¢jud ffterizing the BeBtinone 25
factor der irgspanserionan ideatifjedtion i ia sthe . POFObf 20fBuAD BAEGEL i_ﬁgﬂlsté%}?@[xgﬁ t hod
i ncl udes pr, ' a I.t,i. 0 fumfor culturing the therein, the
condi t i oneggme%l %%’Iﬂl ﬁ@?%ﬂﬁ’ @ﬁg“@gi’é’pg@?lﬁés iecd. gD 3%brKD8d from a
tissue sel €NMEKDRIMADIRI4Y VORI PVIERGHS Fhéter, 2 REDIPICERL ﬁg{o\ﬂg i ssue,
central nercﬁ{%us sgrem Cl\lsgptei@sue retinal tissue,” pighent epithelial
ti ssue, pho Igg%ﬁée colagen, ypelly sellagen hiva IV 1CAMEtypsd, ERdMytype @, r et i nal
ti ssue 20mMairAMLI,etinetin, BMBREIA, HMPRTY @550 i . aSEALLAC A Sgue.
pancreatic e ‘gﬁi hne ti ssue, pancreatic exb%:ﬂrt%%@ fgglﬁ%?%@%cﬂ truscl e
tissue, Iyﬁ‘b‘ﬂ tissue, hepatic tissue, lung tissue, skin tissue,
exocrine gl anduﬂuar tissyue, .

an embodiment, characterizing the PCP includes identifying that at least

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

N

In an embodiment, characterizing the PCP includes characterizing the PCP in
25 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 identifying that at least
1.5% of cells that are CD31Bright demonsirate uptake of Ac-ILDL.
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56 mammary gl and tissue, endocrine glandular tissue, thyroid gland tissue,
pituitary gland tissue, and plant tissue. I n an enbodi nent,
stinmulating includes co-culturing the CCP with a tissue. For sone
applications, co-culturing includes preparing a target tissue by a nethod 5

sel ect ed fmohﬂﬁ]g%oup consisting of: slicing the tar %%tmi%oﬁ%bﬁsosand

honogeni zi arget issue. For sone applications, co-culturing includes
utilizing the target tissue to produce a conditioned nedium and

co-cul turing thdt@rembpdiment,eharagtagising thesRCR includesssessing istaratioadynixdi um  For
sonme appl i catp : J | hel td t he. t ar. [.ssue from
the OOP by - sant mekuRHleHcl Tl BE sl ol 188, RicePBfcEbHe "ot hod

i ncl udes dedMfHatn %issue for co-culture purposes to include a tissue
sel ected fromthe group consisting of: peripheral nerve tissue, central
nervous system (CRSpmbpdimgat, chaniteriding the ACP, inpludeeidentifpinibdtiaalleaki Ssue,

phot Ore%epr?S%toit‘éeﬁfé%fthfe?’@sg&%{e'tﬂ eletc{ea%?ecuﬁanbryoni ¢ retinal tissue,

mature retinal tissue, blood vessel tissue, cardiac tissue, pancreatic

endocrine tissu &nsd 1:C OCT | b S snpat h nuscl e .tissue,
| ynphatic ti ssug,! arﬁepatciﬁ?&%ti g%aﬁag?eﬁ?%%éﬁﬁeli(gﬂéﬁng?u%gwu g &R °8>?6itfei ne
gl andul ar tHsoe 2 seminselid) extranaliulen msine, (BEMID and ridentiifying il @i éilgssde, thyroid

- gland tissygq: it Y. | Ssu nd plant tissye.. There is al so
provi ded, :bﬁ accor'fé g%%ese%k?ﬁd%&nﬁzﬁr%%ﬁ)luﬁecﬁﬁﬁnﬁ?é ap?"l%g'é’llﬁ’ SHHETE i2on, a

met hod i nclcalghng dlyster] anda tetideneyl tamipgicaowaiie FeldndattaRtaht. popul ati on (ECP) 20

of at least 5 mllion cells that have a density of less than 1.072 g/, at

| east 105% of whi athembeliGEH/ elpPedoriziignthe 208 iatlnieagént TRk @l whish are
CD31Bri ght, i I; | Lt o a progenitor/precursor cell population

( PCP) . 1'%roqs%ﬁrr§ “gg%% i%ég'frf‘gﬂ’gfhoPﬁFVgrae?’é’r?anﬁs%ﬁtFéc#PW e §EB treating
a patient wpnsisting PCRorattibmos tubb-Hikl mﬁwrhﬁabﬂiiywz&ﬁpéc&&gea@ﬁgﬂe}’cati ons,

t he presentan&még@eticog incltu es treating a patient with a PCP adm’ni strat ed
local ly to-injured Ylos%?e?‘ﬁgﬁt § Qegp a‘ﬁﬁ‘ﬁvi ded, in accordance with an
enbodi nent of the present invention, .a nethod for treating a patient

i ncl udi ng adni nilﬁs re‘inﬁﬁ&éle %Beﬁ‘gddﬂciﬂ%ﬁlla %}Bgéd“r@&l’%%aled%&’@é, whi ch,
in an dfboleingatitablerfot thekapeutietidplantli@sihiréspodeds Sn adsstienfBAtREPCPRE €T al |

and which for .so appl i.cations is biodegradable. As appropriate for a
gi ven appl fn(?!ﬂdfe%%?eafﬁgmﬂﬁﬁ? Sdevice may include a stent, microparticles,

or mcrocapsules. = . _There i so provided, in accordance with an
embodi ment  of ﬁ%@?ﬁ%’g@mmﬂﬁ%ﬂ?ﬁ%ﬂ{m]&@%{ﬁ%e%ﬁ@%ilnﬁéwﬁm #ng, at a
site incl ucirdigmiyogyss ?W%Mnﬁﬁé'aﬁ%t/%lgﬁigggﬁd ﬂ:ﬁiukl!i_ L i

enabl e i ncreased survjval at the site of ere i's also

provi ded, ELUP SPRSISg ofi & Phepatypisienraef eclisrin thedP G, egenatypiefeatitre on, a
met hod2¢ ncbuighe Bellsan AR landl 8 Yhfe1d @l fRRPYbERHs Al MYpEp! €ase of a PCP into

injured tissue.
In an embodiment, characterizing the PCP includes characterizing the PCP in

response 1o an evaluation of at least two of the features.

In an embodiment, the method includes characierizing the PCP includes
characterizing the PCP in response to an evaluation of each of the features,

25 In an embodiment, the phenotypic feature includes a morphological feature
selected from the group 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 paraliel

to each other; and

30 wherein characterizing the PCP includes characterizing the PCP in response
to an evaluation of the selected morphological feature.
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There is al so provided, in accordance with an enbodi nent of the present 10
i nvention, a nethod including coupling a PCP to a nedical device, wherein
the PCP is adapted to be a source of therapeutic soluble nolecules to a
subject in whomthe nedical device is inplanted. For sone applications,
appar at us I a chanber having di sposed therein I of stem
cells (e. gw&gogﬁ&ﬁr oduced usi ng techni ques descri bedq’ﬁg}rhgildk?lf(]htﬁﬁe chanber
bei ng surrounded by a sem -perneabl e 15 nmenbrane. Therapeutic nmol ecul es

| eave the chanblerantenybodiytent, kharaaserizingtbe PR dnalydsa ehararterizing thyFPCP
appropriate, technigu : § I LdleckddC fBRONE - &8fpr enced US
Pat ent AppF‘?SE%‘nggﬂ uﬁilé?%qfl%ﬁ%g&g%%%gg&fe?ggﬁesco_gﬁ% arthrTc_Ilg by Rehman
may be pr aconsisting iof: €D rGR115n sarcometiti alpharstinli hetpriacting alpha-actipy andi s.

20There is ,al so proyide i n_acgor - W4t h QoHgeent Be present
i nvent i on, 98Ty h%ﬁaﬁc%ﬁg?% gf’t ag | ngm\éMPClﬁEho a ITEEI éalsaﬁté[\?%ce, wher ei n
t he nmeds caklpigbs@mycsingTopouic & GATA, Mk 5/0uk.odLCEs andEFQupport t he PCP.
There is additionally provided, in accordance with an enbodi ment of the

present invent i lran embodimeat charastetidingthe PEP indlwick obfirarderizingahePEP iton of

cultured cells 25 that jncl.udes. .a -popul atiqn e th stain
as CD31Br i §HPOHA a‘éffgﬁﬁ‘?‘?ﬁ?‘é Oﬁ&ea}i(gpg$e 5‘?3?_%%%. ge?’% ﬁgrn'J'l g%%%gia%mc@t% t he
sub- popul affiof e Gipesonkistify of: sarcoreritn abpibactinybetb-actit ealphasacgioipul at i on
secretes at least 50 pg IL-8 per 106 cell g/ m_over riod of at |east 24
hour s. desmpip, afprdig® o dOREHE 'EsheC%‘HIB’-“Bb‘%uI &%Pgﬁfﬁe@%éﬁgt e ST ™ ¥nst 150 pg
11-8 pqp 1Qfne: nOYRpodin PEGA PA-QNKRS. SARRANILL S Mg WIEF-2. In an
enbodi %nt %P%gjﬂé%i%lggpﬁﬁgti on secretes at |east 1000 pg per 106 cells/m

over a period ofy flen|iRaRien? thdiRbthsd inéluaeﬁﬂexﬁaqaﬁg HEEPCP, asHeidgaaiiabld . 5% of the
cells of the t|]c;opul ation secrete a nol ecul e sel ect Edﬁ%/ﬁggt'h a%roup

consi st i ng forf therppenge implgntatipminnresnpeg-io ap appgssmeny {hpt includs at =, ap

enbodi nment , VY Rbiitle cells of the popul ation have a tendency to

. C 659f3 . 9

m grate tO\}\claagltdl ac ermattr%ct ant selected fromthe group consisting of: 10
&

bFGF, VEGF, SChy, G Gbodidfidth Cé&acé@&né;theapdp thettles identifylipemer dtdedsuir t her

provi ded, in accordance wth an embodi ment of_ the present ihyentjon, a
conposilsi of.59% ofweells of the PREIhawe ngharagseristic selecadd fom dha Fowpepneigineof nat
includes a_s ) ' f :fgféai i8L Al AS 0,98 LBEMIbssodaBPpnst rat e
upt ake of &cemﬁgg‘iﬁ?&gg{é{%ﬁé I nt E}rl eu léq’lﬁri 8)&I15?n an enbodi nent, the

sub- popul atcelbrlar makerdespraasion of 8 ICMOYragknitdreene produgtnandrxprsstien ek 2 on.

I n an enbodinent. the sub-popylation includes at |east 25%of the cells in
t he popul at 'I\gﬁ‘.l’rdgemtorpﬁysml %ggrﬁ&t@& jodi nent, the sub-popul ation includes at

| east 50% of the cell.s .in DODUL At Qrﬁ'ug‘m ~pent, the
sub- popul ati on %‘reé?bé’g{%efn{’pg%ré S0 ISQ%E?@]%%dres fléié&ée ! n?ﬁgver a period

of at I2@astrespdnsa @alaisidentification in the PCP of an action in response fo activation of the

PCP, the action selected from the group consisting of: increasing intraceliular Ca2'
level, generating membranal electrophysiological action potentials, and mechanical

cellular contraction ix vitro.

In an embodiment, the method includes activating the PCP to produce the
25  selected action, using a technique selected from the group consisting of: electrical
activation of the PCP, and chemical activation of the PCP.

In an embodiment, the method inclndes:
assessing a phenotypic aspect of the PCP and a genotypic aspect of the PCP
and a physiological aspect of the PCP; and |
30 designating the PCP as being suitable for implantation in a patient in response

to each of the assessments.
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In an enbodi ment, the sub-popul ation secretes at |east 150 pg |IL-8 per 106
cells/nil over a period of at |east 24 hours. 25In an enbodi nent, the
sub- popul ati on secretes at |east 1000 pg IL-8 per 106 cells/m over a

period of at |east 24 hours. In an enbodi ment, at |east 1.5% of the
cells of tMOBEHWRLERI on i ncl ude a nor phol ogi cal feat ur @IELRYYE®r om t he
group consisting of: a cell size larger than 20 um an elongated cell, a

spi ndl e- shaped Gehd emBotimbAE Aesdidgy e piRAGtyER! dspedt «fY tho BER ésbhelel| , a cel |
i ncluding an enl arged dark nucl eus, a nultinucl ear .ceéj_, a cg)l | -i.ncluding 5
flagel | a- | pssessigan @snericd the,PER selegted-irom ithryerpe erasisiing of momholog¥ 8f | having a

pol ygonal g§han®, ; cellular hfidR of SR G ARHGP, 8k ehfalof heT¥0RE chbieymlFs of the
popul ation I nclude a feature selected fromthe group Eoﬁéll?su ng of: CD34,

CD117, CD188 PCR, sndpresemzafedesiguated eefiplar repaanonrelis 0 - von W1 ebrand
Factor, SH2 10 (CD 105), SIB, fibronectin, collagen_ type l. .col]agen type
111, coflagen tipan lembodiant. tapprasing hegmnaiypie @Pwt/@&l\%g Rﬁpné?fﬁ‘ffi?,s BWP-R I A,
BVP-RI, C%gsfsiﬂ:g%%ebﬁf%eol%’@ﬁ%&%d flom Sup ettt Iprodidi@n of 2 I'n an

enbodi nment , east” 1. 5% the cells of The popul ation secrete a nol ecul e

sel ect ed f genm hyrellgpishpPCRyrsprssionols senahyicollfertithe PO @nd eporstiongfid 15 MVPO.
In an enbogiggri?eggof%u%{?#%ﬁ:%f&le%%pf the cells of the population include a
C ro

feature se e group consisting of: a tube-like structure, a
tendency to for filtfent? SRESNEY phbidiogiBAI Aot of B PEPGndudegndency to
m grate towar dsmc egrrrgg tr?fé gtgr?ts ggﬁegtgsé félom tgég.g_rofp consj sting of
bEGF, VEGFassEShg 45 6885} of heQTRSHect@Dfrom, the grpup|cogsisting of: pegretign @fbodi nent ,
characterizing the PCP.| C (WAl RQYid e Pop he PCP on
a surface, % %ei g?’lctl y%nr%hggfglﬁdgﬁ% eg%g?ﬁﬁeo%t%i qu¥ a por{t?lleon 6f the PCP
t o m grat eréspusdt Hy bdlls®f the PCP to siBnalsmnd se etzyinmdie reacidon performéskbynentle ful |y
under st ood Erorp he foll ow ng 25 detail ed description of enbodi nents
thereof, t& g gether with the drawi ngs, in which: BRIEF DESCRI PTI ON COF
THE DRAW NGS Fi . 1S r aph .show.n esul t s i CCP cells
in one repr esen%ﬁ??gooé%e&’%ﬁ%ﬁ'te&mfi?\mglgg%r ﬁg]@gva?%&%%gg%g%cﬁ%\t of the
pr esentlsi nggmiriaomg theKilto defférsntintepinntthgPEPh showi ng nor phol ogy of angi ogeni c
cell precursor cells, produced in accordance with an enbodi ment of the
present inventi iman embodirké, fadilitating tiehdingmpsizhclodeamssetsng ai agentpoake of

Il ex-Lectin, I, nj i in. ACP- . p duced i

accor dance WHEHEaSEIOR OF RIC P e g et Ao S BR. e s '
hot h ch terizi K JAc- L d..st ai nj j t ai f

B ACR 11 ch' PCPE B GBI PR REEe e e e e b KL D1 Ccont

i nvention; to stimulating the ICP.

20 In an embodiment, fransfecting the gene includes transfecting into the ICP a

gene identified as suitable for gene therapy.

In an embodiment, the method includes preparing, as a product for
administration. fo a patient, the PCP generated by differentiation of the ICP info
which the gene has been transfected. '

25 In an embodiment, the method includes stimulating the ICP includes
incubating the ICP in a container having a surface including a growth-ephancing

factor.

In an embodiment, the method includes the growth-enhancing factor is
selected from the group consisting of: collagen, plasma, fibronectin, a growth factor,

30 tissue-derived extra ceflular matrix, and an antibody to a stem cell surface receptor.
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Fig. 5 is a photograph showi ng tube formation in an ACP-rich PCP, produced
in accordance with an enbodi nent of the present invention; 15Figs. 6A and
613 are graphs showing mgration of Ac-LDL-Di O pre-|abeled ACPs in response
to hlL-8, in accordance with an enbodi nent of the present invention;

Fig. 7 is a YGPN7/HAWA ng migration of Ac-LDL-Di 0 pre-| apgkfthoffdnsses N
response to a cultured nmedium in accordance with. an enbodi nent of the

present 20 invent{ 00, - Fig...8 s aqr .of mgration of PBMC cells in
response to hiL-8, ??leglgg%?l é‘hgtéjgg\;aﬁg g‘%bﬁq‘?@%gﬂcﬁa@ﬁé}lﬁﬂggéﬁta
i nvention; contamer vifhyssurfite blidBB sogrewdrabhiscighavledle SkBEhhd B lfagly F €SUl TS

of i nproved Szlﬁﬁ‘%fgé&ﬂnf raction and reduced-necrosis in response t0 I njection
of ACP cells i accordance with an enbodi ment of the present invention;

n
Figs. 9C, 9D, and.9 ogqr s showi ng. sections taken froma rat's
heart after inj letnl %ln'@%lﬁocg\%%%st’ g’é’?ﬁ%’é‘é #}P?Q?amﬂﬂﬁ%énm?’ﬂﬁ@&iébq &R e,

pr oduigd_i n wf?m@ahwmmLMm ﬂ{aﬁdﬂdlms{] ixli)fadaiﬂ@n% ﬂéetﬁﬁf'&omveﬁ%ﬂcﬂ%: e
ig. is oy e jmrphol ogy of cardionmyocytes derive
fromthe ccg‘“gngﬁ‘%%‘@%%&ée?%@@gm@é%g% an enbodi nent of the present

i nvention; 1. Fl an 1C are phot ographs show n

i mrunost ai ni ng ofESLrg%&bééﬁe{}éclfgftaﬂpﬁth Meésgm‘inﬂg gh%m@ehmcg:g an

enbodi ment  ofoletide pite dent lebst vanbf: 66llagen and fir@Rctil 2A and 12B are graphs
showi ng flow cytonetry analysis results, obtained fromimunostaining of a
car di onyocyt e- ri dh aR@Rbodimenic GRrEeR6E intlridBs plyERALI SR Qf esent

i nventi oy aiﬂﬁu&é%%% %‘%b!ﬁéi a ggr%gp? cﬂ%ﬁw ng@e?’xperi ment ala.lcrgt-:j'ls%l tstﬂ%f

i nproved ej eCton TT ot o 1he eqsand @ pengtatn layes Behingludes thefatr cti on

fol | owi ng i dgastonearf: @llageheandShodedtinved car di onyocytes, in accordance wth
an enbodi ment of the present invention. DETAI LED DESCRI PTI ON OF EMBODI MENTS
EXAVMPLE 1: 15A t &stn swsisodiiaent isdeultihg e I@PGih@ance Wi th an enbodi ment of the
present invention, .and results are shown in Table 1 below Peripheral bl ood
was extracted fr SRR IRHREHD, Bmerresiofs crlbring ghe TGP tiara celope anddien

exper i ment's indhidigles 1RO #RRh, ange! | S were fractioned fromthe blood using
a Ficoll,.(FM gradient in order  to generate a popul ati on of peri pheral

bl ood mdnonucl ea uringaf hyebessTuny tizme peyiogo gultwingethe JCP'ifs.a clturs hedium

Subsequent | ynchﬁ]iﬁ%@em%ﬂ%g@ Bl /1 gepsaggor dance with protocol s described
herein for Percoll (TM base%l enric ?rent'. Results in Table 1 show

enrichment of thg pel-a®BE; mﬁi@ G4 4l ells in the CCP conpared
to the source, cells. _Enr‘igl%%ﬁngrf?ji s dé}%i nedd{é@?hh% iﬁ’é‘?’%eméﬂ'ée FFIE| | s
having a gi VEHdeheulaargthe IGT foriaquration of etwetindi md 60 dyyst he per cent age of
cells having that 25characteristic in the source cells. Table 1 ExP No

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

- - )
20  includes culturing the ICP for a duration of between 1 and 5 days.

In an embodiment, culturing the ICP during the high-serum time period
includes culturing the ICP for a duration of between 1 and 120 days.

In an embodiment, culturing the ICP during the high-serum time period
includes culturing the ICP for a duration of between 1 and 60 days.

25 In an embodiment, culturing the ICP during the low-serum time period is
performed prior to culturing the ICP during the high-serum time period.

In an embodiment, culturing the ICP during the low-serum time period is
performed following culturing the ICP during the high-serum time period,

In an embodiment, the method includes:
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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 non-hypoxic conditions.

5 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
fixst two days of the culturing time period.

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

two days of the culturing time period.

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

culturing time petiod lasting less than 30 days, and wherein culturing the ICP under

15  hypoxic conditions includes 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.

In an embodiment, culturing the ICP under hypoxic conditions is performed
prior to culturing the ICP under non-hypoxic conditions.

In an embodiment, culturing the ICP under hypoxic conditions is performed
20 following culturing the ICP under non-hypoxic conditions.

In an embodiment, stimulating the ICP includes:
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
25  the first portion of the period; and
culturing, in a second container during a secoﬁd portion of the period, the

cells removed from the first container.

In an embodiment, the method includes, subsequently to the step of culturing
in the second container:
30 culturing the ICP in a primary container during a first portion of an additional
culturing period;
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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.

5 In an embodiment, stimulating the ICP includes:
culturing the ICP in a first container during a first portion of a culturing
preriod;
removing cells of the ICP from the first container at the end of the first
pbrtion of the period; and
10 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.

In an embodiment, removing at least some cells of the ICP includes selecting
15  for removal cells that do not adhere to a surface of the first container.

In an embodiment, the first container includes on a surface thereof a
growth-ephancing molecule, and wherein culturing the ICP in the first container
includes culturing the ICP in the first container that includes the growth-enhancing

molecule.

20 In an embodiment, the growth-enhancing molecule is selected from the group
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, the second container includes on a surface thereof a

grov&th—enhancing molecule, and wherein culturing the ICP in the second container

25 includes culturing the ICP in the second container that includes the
growth-enhancing molecule.

In an embodiment, the growth-enhancing molecule is selected from the group
consisting of: collagen, fibronectin, a growth factor, and an antibody to a stem cell

surface receptor..

30 In an embodiment, stimulating includes culturing the JCP with at least one

factor derived from a sample tissue.
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In an embodiment, the method inciudes 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 group consisting of:
peripheral nerve tissue, central nervous system (CNS) fissue, 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, exoctine 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 group conmsisting of: slicing the sample tissue, and

homogenizing the sample issue.

In an embodiment, co-culturing includes:
utilizing the sample tissue to produce a conditioned medium; and
co-culturing the ICP with the sample tissue in the conditioned medium,

In an embodiment, co-culturing includes separating the sample tissue from

the ICP by a semi-permeable membrane.

In an embodiment, the method includes designating the sample tissue to
include a tissue selected from the group consisting of: peripheral nerve tissue, central
nervous system (CNS) tissue, retinal iissue, 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.

There is further provided, in accordance with an embodiment of the
invention, a method for treating a patient, including:
identifying a patient having a sexual dysfunction; and
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administering angiogenic cell precursors to the patient, in order to treat the
dysfunction.

* There is also provided, in accordance with an embodiment of the present
invention, a method including in vitro stimulaﬁ'ng a core cell population (CCP) of at
5 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/mi, at least 2% of which are CD34+CD45-/Dim, and

10 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.

15 For some applications, stimulating the CCP includes only stimulating the
CCP if the CCP is derived from a mammalian donor. For some applications, the
method includes applying cells extracted from a mammalian donor to one or more
gradients suitable for selcctii:g cells having a density less than 1.072 g/ml, and
deriving the CCP from the cells applied to the gradient.

20 For some applications, the CCP is characterized by at least 2.5% of the CCP

.being CD34+CD45-/Dim, and stimulating the CCP includes stimulating the CCP

having the at least 2.5% of the CCP that are CD34+CD45-Dim. For some

applications, the CCP is characterized by at least 50% of the CCP being CD31Bright,

and stimulating the CCP includes stimulating the CCP having the at least 50% of the

25  CCP that are CDC31Bright+. For some applications, the CCP is characterized by at

least 40% of the CCP being CD31Bright, and stimulating the CCP includes
stimulating the CCP having the at least 40% of the CCP that are CD31Bright.

)
For some applications, stimulating the CCP includes stimulating the CCP to

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

30 For some applications, stimulating the CCP includes culturing the CCP
during a period of between 3 and 30, 60, or 120 days,
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For some applications, the method includes deriving the CCP from at least
one’ source selected from the group consisting of: embryonic tissue, fetal tissue,
umbilical cord blood, umbilical cord tissue, neonatal tissue, aduli tissue, bone
marrow, mobilized blood, peripheral blood, peripheral blood mononuciear cells, skin

5 cells, and plant tissue. Alternatively, the method includes deriving the CCP from at
least one source selected from the group 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 group
consisting of: tissue autologous to tissue of the intended recipient, tissue syngeneic to

10 tissue- of the intended recipient, tissue allogeneic to tissuc of the intended recipient,

and tissue xenogeneic to tissue of the intended recipient.

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

container having a surface including an antibody.

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

15  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 a period laéting beiween 1 and 5, 10, or 20 days in a culture medium

20 including at least 10% serum. '

For some applications, stimulating the CCP includes culturing the CCP in the
presence of at least one of the following: 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,

25  M-CSF, GM-CSF, TGF alpha, TGF beta, VEGF, BHA, BDNF, NGF, NT3, NT4/5,
GDNF, S$-100, CNTF, EGF, NGF3, CFN, ADMIF, prolactin, an adrenocorticoid
hormone, ACTH, glutamate, serotonin, acetylcholine, NO, retinoic acid (RA) or any
other vitamin D derivative, heparin, insulin, forskolin, cortisone, cortisol,
dexamethasone, estrogen, a steroid, MCDB-201, MCT-165, glatiramer acetate, a

30 glatiramer acetate-like molecule, IFN alpha, - [FN beta or any other -
immunoregulatory agent, sodium selenite, linoleic acid, ascorbic acid, transferrin,
5-azacytidine, PDGF, VEGF, cardiotrophin, and thrombin.
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EXAMPLE 2: In a separate set of experinments, in accordance with an
enbodi nent of the present invention, results were obtained as shown in Fig.
1 and Table 2 below. 5 Peripheral blood was extracted fromten human
volunteers faor use in ten experinents. A CCP was generated in accordance

wi th protocol¥0dW4Bed herein (see Exanple 1). Resul ts ngiFigochsand in
Table 2 show the fluorescent intensity of CD31Bright cells in the CCP. CD31
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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

15  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

20 container with a surface including a growth-enhancing molecule other than collagen
or fibronectin. For some applications, incubating the CCP cells includes incubating

the CCP in a container having a surface that includes, in addition to the
growth-enhancing molecule, at least one of: collagen, plasma and fibronectin. For

some applications, the method includes mixing the growth-enhancing molecule with

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

molecule and a separate layer that includes the at least one of: collagen, plasma and
fibronectin.

In an embodiment, stimulating the CCP includes: . ..

30 during a low-serum time period, culturing the CCP in a culture medium
including less than 10% serum; and
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during a high-serum time period, culturing the CCP in a culture medium

including greater than or equal fo 10% serum.

For some applications, culturing the CCP during the low-serum time period

includes culturing the CCP for a duration of between 1 and 5 or 20 days. For some

5  applications, culturing the CCP during the high-serum time period includes culturing
the CCP for a duration of between 1 and 30, 60, or 120 days. For some applications,
culturing the CCP during the low-serum time period is performed prior to culturing

the CCP during the high-serum time period. For some applications, culturing the
CCP during the low-serum time period is performed following culturing the CCP

10  during 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

15 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
cultaring the CCP under hypoxic conditions includes culturing the cells under
hypoxic conditions during a first two days of the culturing time period. For some

20  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 hypoxic conditions
during a last 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

25 than 120 days (e.g., less then 30 days), and culturing the CCP under hypoxic
conditions includes culturing the CCP under hypoxic conditions for at least 2 hours
between a first two days and a last two days of the culturing time period.

For some applications, culturing the CCP under hypoxic conditions is
petformed prior to culturing the CCP under non-hypoxic conditions. Alternatively,
30  culturing the CCP under hypoxic conditions is performed following culfuring the - -

CCP under non-hypoxic conditions.
In an embodimept, stimulating the CCP includes:
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culturing the CCP in a first container during a first portion of a culturing
period;
removing all or at least some cells of the CCP from the first container at.the
end of the first I;oorﬁon of the period; and
5 culturing, in a second container during a second portion of the period, the
cells removed from the first container.

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

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

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

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

20  molecule.

For some applications, the growth-enhancing molecule is selected from the
group consisting of: collagen, plasma, fibronectin, a growth factor, tissue-derived

exira cellular matrix and an antibody fo a stem cell surface receptor.

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

25 factor derived from a target tissue. For some applications, the method includes
preparing a conditioned medium for culturing the CCP therein, the conditioned
medium inclnding the factor, the factor being derived from a tissue selected from the
group consisting of: peripheral nerve tissue, central nervous system (CNS) tissue,
retinal tissue, pigment epithelial tissue, photoreceptor tissue, fetal retinal tissue,

30 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,
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mammary gland tissue, endocrine glandular tissue, thyroid gland tissue, pituitary

gland tissue, and plant tissue.

" In an embodiment, stiniulating includes co-culturing the CCP with a tissue.

For some applications, co-culturing includes preparing a target tissue by a method

5  selected from the group consisting of; slicing the target tissue, and homogenizing the
target issue. For some applications, co-culturing includes utilizing the target tissue to
produce a conditioned medium, and co-culturing the CCP with the target tissue in the
conditioned medium. For some applications, co-culturing includes separating the

target tissue from the CCP by 2 semi-permeable membrane.

10 For some applications, the method includes designating a tissue for co-culture
purposes to include a tissue selected from the group consisting of: peripheral nerve
tissue, ceniral 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

15  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)

20  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 CD31Bright, to
differentiate into a progenitor/precursor cell population (PCP).

For some applications, the present invention includes treating a patient with a
PCP administrated systemically.

25 For some applications, the present invention includes treating a patient with a
PCP administrated locally to injured tissue.

There is also provided, in accordance with an embodiment of the present
invention, a method for freating a patient including administering a PCP using an
implantable medical device, which, in an embodiment, includes metal, plastic, glass,

30 or another material, and which for some applications is biodegradable. As
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appropriate for a given application, the medical device may include a stent,

microparticles, or microcapsules.

There is also provided, in accordance with an embodiment of the present
invention, a method comprising implanting, at a site including injured tissue, a

5 medical device including a PCP, to enable increased survival at the site of the PCP.

There is also provided, in accordance with an embodiment of the present
invention, a method including a medical device that provides slow release of a PCP

into injured tissue.

There is also provided, in accordance with an embodiment of the present

10 invention, a method including coupling a PCP to a medical device, wherein the PCP

is adapted to be a source of therapeutic soluble molecules to a subject in whom the

medical device is implanted. For some applications, apparatus comprises a chamber

having disposed therein a population of stem cells (e.g., a PCP produced using

~ techniques described herein), the chamber being surrounded by a semi-permeable

15  membrane. Therapeutic molecules leave the chamber through the membrane, and

freat the patient. As appropriate, techniques and apparatus described in the

above-referenced US Patent Application Publication 2005/0209556 to Tresco and

article by Rehman may be practiced in combination with this embodiment, mutatis
mutandis.

20 There is also provided, in accordance with an embodiment of the present

invention, a method including attaching a PCP to a medical device, wherein the
medical device is a source of soluble molecules that support the PCP. ‘

There is additionally provided, in accordance with an embodiment of the

present invention, a composition of matter, including a population of cultured cells

25  that includes a sub-population of cells that both stain as CD31Bright and demonstrate
uptake of Ac-LDLA+.

In an embodiment, the sub-population secretes IL.-8.

In an embodiment, the sub-population secretes at least 50 pg IL-8 per 10°
cells/ml over a period of at least 24 hours.

58



86.50 10.69 SE 0.37 2.30 21.74 0.63 10.42 0.66 CD31Bright cells’
intensity is 86.5 (SE-10.42) tinmes greater than the 5 negative control
intensity (ML) and 10.69 (SE=0.66) tines nore than CD31Di mcells (M)

(which thensel ves have an intensity 8.00 (SE= 0.63) times nore than M).

Thus, resuljsipfifate that the CCP was enriched to pr@@ragebtdbsspscel | s.

EXAVPLE 3:

In a separate set of experinents, in accordance with an

enbodi ment of the 10 present invention, results were obtained as.s

Tabl e 3 bel ow. Pert prbsdimen; Bsdubumerniationaeeets et lsastdioA@simhrendd’
for use |ncggm@@gpgﬁéﬁ@rgf§ﬂeét%mﬂ@s generated in accordance w t

prot ocol s descri bed

er ei nabove wth reference to Exanple 1. WO

2007/ 102162PCT/ 112007/.000308 Tabl e %CD31Br i ght

10

15

20

25

In an embodiment, the sub-pop t10n secretes at least 1000 pg per 10°

cells/mi over a period of at least 24 hours.

In an embodiment, at least 1.5% of the cells of the population secrete a
molecule selected from the group consisting of: 1L-8, angiogenin, VEGF, MMP2,
and MMP9.

In an embodiment, at least 1.5% of the cells of the population have a
tendency to migrate toward a chemoattractant selected from the group consisting of:
bFGF, VEGF, SCF, G-CSF, GM-CSF, SDF-1, and IL-8.

There is further provided, in accordance with an embodiment of the present
invention, a composition of matter, including a population of cultured cells that
includes a sub-population of cells that stain as CD31Bright, demonstrate uptake of
Ac-LDI+ and secrete interleukin-8.

In an embodiment, the sub-population includes at least 10% of the cells in the
population.

In an embodiment, the sub-population includes at least 25% of the cells in the
population.

In an embodiment, the sub-population includes at least 50% of the cells in the
population,

In an embodiment, the sub-population secretes at least 50 pg IL-8 per 10°

cells/ml over a period of at least 24 hours.

In an embodiment, the sub-population secretes at least 150 pg IL-8 per 10°
celis/ml over a period of at least 24 hours.

In an embodiment, the sub-population secretes at least 1000 pg IL-8 per 108

cells/ml over a period of at least 24 hours.
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In an embodiment, at least 1.5% of the cells of the population include a
morphological feature selected from the group consisting of: a cell size larger than 20
umn, an elongated cell, a spindle-shaped .celi, an irregularly-shaped cell, a granulated
cell, a cell including an enlarged dark nucleus, a multinuclear cell, a cell including

5 flagella-like structures, a cell including pseudopodia, and a cell having a polygonal
shape.

In an embodiment, at least 1.5% of the cells of the population include a
feature selected from the group consisting of: CD34, CD117, CD133, Tie-2,
CD34+CD133+, KDR, CD34+KDR+, CD144, von Willebrand Factor, SH2

10 (CD105), SH3, fibronectin, collagen type I, collagen type III, collagen type IV,
ICAM type 1, ICAM type 2, VCAMI, vimentin, BMP-R 1A, BMP-RII, CD44,
" integrin b1, aSM-actin, MUC18, CXCR4 and CXCRS.

In an embodiment, at least 1.5% of the cells of the population secrete a
molecule selected from the group consisting of: angiogenin, VEGF, MMP2, and
15 MMP9.

In an embodiment, at least 1.5% of the cells of the population include a
feature selected from the group consisting of: a tube-like structure, a teﬁdency to
form a colony, a tendency to form a cluster, and a tendency to migrate towards
chemoattractants selected from the group consisting oft bFGF, VEGF, SCF, G-CSF,

20  GM-CSF, SDF-1, and IL-8. |

In an embodiment, characterizing the PCP includes culturing at least a
portion of the PCP on a surface, and identifying a tendency of the at least a portion of
the PCP to migrate toward IL.-8.

The present invention will be more fully understood from the following
25  detailed description of embodiments thereof, taken together with the drawings, in
which:
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig -1 is a- graph -showing resulis obtained from CCP cells in one -
- representative experiment, in accordance with an embodiment of the present
invention;
5 Fig. 2 is a photograph showing morphology of angiogenic cell precursor

cells, produced in accordance with an embodiment of the present invention;
Fig. 3 is a photograph characterizing uptake of Ulex-Lectin and staining with
CD31 stain of an ACP-rich PCP, produced in accordance with an embodiment of the

present invention;

10 Fig. 4 is a photograph characterizing uptake of Ac-LDL and staining with
CD31 stain of an ACP-rich PCP, produced in accordance with an embodiment of the

present invention;

Fig. 5 is a photograph showing tube formation in an ACP-rich PCP, produced

in accordance with an embodiment of the present invention;

15 Figs. 6A. and 6B are graphs showing migration of Ac-LDL-DiO pre-labeled
ACPs in response to hIL-8, in accordance with an embodiment of the present
invention;

Fig. 7 is a graph showing migration of Ac-LDL-DiO pre-labeled ACPs in
response to a cultured medium, in accordance with an embodiment of the present

20 invention;

Fig. 8 is a graph of migration of PBMC cells in response to hIL-8, in

accordance with an embodiment of the present invention;

Figs. 9A and 9B are graphs showing experimental results of improved
gjection fraction and reduced necrosis in response to injection of ACP ceils in

25  accordance with an embodiment of the present invention;

Figs, 9C, 9D, and 9E are photographs showing sections taken from a rat's
heart after injection of ACPs derived from a human-PBMC-derived CCP, produced

in accordance with an embodiment of the present invention;
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71.67 4.13 Results in Table 3 indicate percentage enrichment of CD31Bri ght
cells in the CCP as conpared to the source cells. EXAMPLE 4: 5In a separate
set of experinents, a human- PBMC-derived CCP was cultured in order to
generate an ACP-rich PCP; the CCP was grown on fibronectin or plasna-coated
T75 flasks iwoeWei@i@sence of medi um contai ni ng aut ol 0gGgERNHEEE= 10% .
2 ng/mM VEG-, and 5Wnl Heparin. Fig. 2 is a photograph show ng the

nor phol ogy of a typi.gal artgiogenic.cell 10 ecursor, (ACP) popul ation,

produced in the eré{x%égi“’rr%ﬁﬁ%tg%? Wgemg,mwﬁ’k&&faaﬁwww deiivedbodi nent

of the presdnim ity €0P ol prﬁﬁrﬁﬂeaahlaccomsgﬁuggn@ﬂﬂomeﬁgbie@g&g&tcel | s are
0

observed inic‘lfjel ur.es of ACPs. This inmage was obtained from x2
magni fi cati dh ®ultured ACPs. EXAMPLE 5- 15In a separate set of

experiments, a hyman, rﬁgl\/gﬁgeri%eg CCP v%s cultured in order to generate an
ACP-rich PCP, as’#8sd!ihdiBnaneillhasePiniqemnis shewing immynnsiginiogd of The CCP
was growd orCER-Berbved chidibnSiocyibs) SHBcEMAARE Wil alf 'eﬁ%!?ﬂcﬁrﬂ\e/% G@Pﬂm @%ﬁeﬁ?nce of

, an

medi um cont ai ni E&;aut ol ogous serum (>= 10%, 2 ng/

111/ miHepar ifVe? Fig. 3 contains photographs of a typical angi ogenic
cell precursor ( ) popul ation, produced in the experinments of -Exanple 2,
i n accordance wi a %agﬁgéhi ?’Férgaﬂﬁ thewing, Beve pytontei naabyyis tesultsest ed

celI's vere lobniled fiof ien@hnossintlid#Q carlfiinfdoicR P! i &clgéaéﬂcfe wiegl fic

st ai ni ng. Stpﬁl:l:‘zn‘ﬁd cell s were nounted usi'ng a fluorescent nounting sol ution
cont ai ni ng odimentof thegrespn inygption; pdjur es Al - A3 are a series of

phot ogrzi@lhs fro ,cei | s stained with F| TC conjugated U ex-Lectin, cells

st ai ned Wi t h PE- £8n}ii§ 285 shewingpperimsntal resylts of iraprovedadiensian iactomb ot h

Ul ex- Lect i ninl®raa@daiF hofidBlocakdaldaSRl; i t-h. P i odi ments of
the present invention. A igo%akdg?\lot ogrggﬁa%ﬁméﬁeé&gﬂoﬁéegeyﬁgﬁv? e nucl ear
mar ker DAP| Sardismyecyiesyingeesidanphwith snembodimens of Serpesémdinvestian. t i ng from
staining of the sane cells with FITC conjugated Uex-lectin. A3is a

phot ograph showi ng red emnission resulting fromstaining of the sane cells

wi t h PE-conjugat ed antds i.hodie ' 1-B3 are a series of
phot ogr aphs from cel &EE%%‘% ﬁ%@ﬁ@ﬁﬁépﬁ bodies, in
accordance with respective enbodi nents of the present invention. Bl is a
phot ograph of cells stained with the nuclear nmarker DAPI, B2 is a

phot ogr aph jreen enmi ssion resulting fromstaining of the sane cells

w th FITC conjugated nouse | gG anti bodies, and B3 is a photograph show ng
red 20 &hi ssion 4 destives warried ot dn atenrdrgee vithive eelbmdinaeit |of the fpresent

R i o i
t hereto. | nfigiastepemapbvelimfess ffoo msx 28 Otemagnietiiveatk@iiments. In each
experiment, cells were fractioned from the blood using a Ficoll (TM) gradient in
order fo generate a population of peripheral blood mononuclear (PBMC) cells as
20 source cells ("S. cells"). Subsequently, a CCP was generated in accordance with
protocols described herein for Percoll (TM) based enrichment. Results in Table 1
show enrichment of the percentages of CD34+CD45-Dim cells in the CCP
compared to the source cells. Enrichment is defined as the percentage of cells having

a given characteristic in the CCP, divided by the percentage of cells having that
25  characteristic in the source cells.

Table 1

Exp %CD34-+

% Viabili %
% Viability YoCD45 CD45-/Dim
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EXAMPLE 6: 25l n a separate set of experinents, a human- PBMC-derived CCP was
cultured in order to generate an ACP-rich PCP, as described herei nabove
with reference to Exanple 4. The CCP was grown on fibronectin or

pl asma- coated T75 flasks in the presence of medi um contai ni ng aut ol ogous
serum (>= H¥hop7rid2ry/ tnl VEG, and 5 | U ml Heparin. 30mRcg/ILzbonaidi ns

phot ographs of a typical angiogenic ceII precursor (ACP) popul ati on,
produced in t hg—expef-wents—of—Exanple—4—R—aeccprdanegw-th an enbodi ment
of the present Ji nven{kson. If—:@'vess.ed Celbs YRSyl Paged Elfl" “dl ass slide and
fixed prior tojtheir eqlleci | @lini ng. St P ¢elTs fﬁfo? mounted with a
fl uorescent noynati-nr ¢ Souttemr—eprt-athRt-ng—tyre—17d ear—statr-m—fHAP' . Fi gur es
A2-A3 are a serliles of 9pifot 8gPaph-Wen®his r fidng UMPAKE2S8f "Ad-LDL, cetls
stained with 5 Janti- CBds [efsce ézSDQt 1@1.1(§hpw7’pot 13|4§)t alg of JAc-LDL and
staining with gt 3 —irr—acepr-dante—wth-respecti-ve—enbogi nents of the
present inventijén. Al%4Z althot pbfrBph®stt cebl3 S| [&3hedi34i th It he nucl ear

mar ker DAPI, 4 S ajphet 0gg aphl shaw egror =§Q4eni §§go1ﬁ§sul ting from

upt ake of FI TC fabelpd—Ae+Lb—bly—t+hel-sarre—¢etH-s—ant-—A3—+S phot ogr aph
showi ng red enilssi onl PBYUI P86y |0 s88Ihi (&1 | RE7 1016ane |cel I's with

PE- conj ugat ed grg 1 - CPpgdy aggl_@o 1e§i; b ogir ¢568 1 2§$ 84 a geries of

phot ogr aphs fr dm-eel-l-s—st+au : sot-ype—cont edtes, in

T [>AvaY Py CUTTtT I'l.l UUU'I

accordance with7an epPbth ST 0F95t-5r$e H-tsenp-S8 nv¢=?rt7| 014-281 ijs a phot ograph
of cells staingddg W thod e |9%6d epdg 1TRf k50 DRbks B2 '|1§ amhotcgr aph show ng
green em ssi on fFesu-{ihrgFem-stai-ni-hg—ef—the satp—cells—y
FI TG conj ugat ed %rous £93- %G| 8164 bpti. Vs | 9akd p83%s @226 phRdt ograph showi ng red
em ssion resul tiipg T i b i a el t R ,PE- qonj ugat ed nopuse
| gG Anti bodi es. 19 v\?p:‘-sr-g?;ﬂ% sﬂ% :m%.:%gw Bz g~gen and red

i ndi cating that} ANPs ; 0p0lak €8.5L - | FLS8asoél | | 882 co r@MS(M.CLDSl | mages were
obt ai ned from X200 gnifticatron. 20 EXAVPLE 7. 'n the sanme set of
experinments, the human-PBMC-derived CCP was cultured in order to generate
an ACP-rich PCP as described herei nabove with respect to Exanple 4

FI ow cyt ongiiapvipPer gent age staining results from nine i ndependent
experinents are Sunmarized in Table 4, and show the average staining

results 25 obt ajnngdeprftedRY ob eferifiéhis Uini ftQorddidb vitidan MubRBEmeRXdFathE TENt S N)

Aver age on day 5
J preseynt invention, results were obtained as shown in Fig. 1 and Table 2 below.

05'

5 Peripheral blood was extracted from ten human volunteers for use in ten
experiments, A CCP was generated in accordance with protocols described herein
(see Example 1). Results in Fig. 1 and in Table 2 show the fluorescent intensity of
CD31Bright cells in the CCP. CD31 brightness (Dim or Bright) is defined as the
ratio between intensity resulting from staining using anti-CD31 FITC-conjugated

10 monoclonal antibodies and iniensity resulting from staining using isotype control
FITC-conjugated antibodies. '

Fig. 1 is a graph showing results obtained from CCP cells in one
representative expetiment, in accordance with an embodiment of the present
invention, CCP cells stained using isotype control FITC-conjugated antibodies are

15 represented by the dashed line and CCP cells stained using FITC-conjugated
anti-CD31 antibodies are represented by the black line. Three different intensity

areas were marked:
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Standard Error %D34 9 53.1 6.9 %KDR 9 2.3 1.1 Jie-2 9 6.6 1.6 WO
2007/ 102162PCT/ 1 L2007/ 000308 Results using such a protocol typically
yield a PCP having an average of 60.7% of cells that both denonstrate
upt ake of Ac-LDL and stain for CD31Bright. EXAWVPLE 8:

WO 2007/102162 PCT/IL2007/000308
(a) M1 - low intensity corresponding to non-specific staining of isotype
control or cells that do not express CD31, located at geometric mean intensity of

5.38;

(b) M2 - dim intensity corresponding to cells expressing CD31 at a geometric
5 mean intensity of 46.69; and

{c) M3 - bright intensity corresponding to cells expressing CD31 at a
geometric mean intensity of 478.45.



In a separate set of experinments, a human- PBMC-derived CCP was cultured 5
in order to generate an ACP-rich PCP, as described herei nabove wth respect
to Exanple 4. Harvested ACP-rich PCP cells were washed from cul ture nedi um
and incubated for 24 hours in a serumfree nedium Average secretion |evels
(pg/ M) of wd2087109166F, and angi ogeni n as obtni ned fr omreicaurzonTideendent
experinents are sumarized in Table S. 10Table 5 Goup IL-8 pg/ral VEG-

pg/ m Angi ogeni n pg/n1 Control Medium 520 0 O ACP derived medi um 10107
165 615 EXAMPL t. I gBN

human- PBNC—derlgga %ﬁ%@%d?fﬂ?@: #?nﬂ Hﬁ%gﬂgenera MR AP ch pop

as descri beespbsive ratiabregalting flhmntef mdependent exptBmBxtanpl e 4. Angi ogeni c pattern
and vascul ar tube formation of ACP-rich PCP cells were exam ned

m croscopically follow ng plating of tllable@ells on an extracellular matrix

gel (ECV. Typi cpHy—gem—et-oset—ana—etoset—potygons—ef—ecapt+hari es and
conpl ex nesh-1ikg capil|l aiCP3Enfensity GeeeMeaper @ obserfptesitgRatioscor ed accordi ng
to a scale publij by Keydes) | ddh all .brigls2) as gr fde 4-5 indidgating the
angi ogeni c- i nduc ﬁ Control M2/M1 § M3/Mt | M3/M2
Mi M2 M3
1 525 42.90 299.92 8 57 7
2 5.38 46.69 47845 9 89 10
3 552 | 3037 340.24 6 62 11
4 4.9 2841 | 266.46 6 54 9
5 4.57 3319 | 456.80 7 100 14
6 531 34.94 384.76 7 72 11
7 2.91 2545 318.20 9 109 13
8 219 | 2743 | 3618 | 13 165 13
9 3.86 33.57 310.46 9 80 9
10 53 42.68 400.03 8 75 9
AVG 4.52 34.56 361.72 8.00 86.50 16.69
SE 0.37 2.30 21.74 0.63 10.42 0.66

CD31Bright cells' (M3) mean intensity is 86.5 (SE=10.42) times greater than the

5 negative control intensity (M1) and 10.69 (SE=0.66) times more than CD31Dim cells
(M2) (which themselves have an intensity 8.00 (SE= 0.63) times more than MI).
Thus, results indicate that the CCP was enriched to provide CD31+ cells.

EXAMPLE 3:

In a separate set of experiments, in accordance with an embodiment of the

10  present invention, results were obtained as shown in Table 3 below. Peripheral blood
was extracted from nine human volunteers for use in nine experiments. A CCP was
generated in accordance with protocols described hereinabove with reference to

Example 1.
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20 properties of the ACP-rich PCP. Fig. 5 is a photograph show ng tube
formation in an ACPs, produced in the experinents of Exanple 6, in
accordance with an enbodi nent of the present invention. Typical mesh-Ilike
capillary structures generated froma harvested ACPs are present in the
cul ture andvway mosuiicbl e for administration to a human. pcYWR 40R60:592162
EXAMPLE 10: PCT/ 11, 2007/ 000308 In a separate set of experinents, a
human- PBMC- deri ved CCP was cultured in order to generate an ACP-rich PCP,
the CC? Was grown on flbrdﬁ*abmtan or plasma-coated T75 flasks in the
presence of (>= 10%, 2-10 ng/m VEGF,
and 5 1U/ nmlj Heparin. At the en%@iﬁSlBﬁghtculturl ng period, ACP cells were
harvest ed apd Egti¥d.ed|w'th 0. 8] ug/mi /-\c mgedfor 15 nin at 37 C and
placed in ihserts whi ¢h SnEells p| ac€€Pi n gtm.%re mllion | abel ed ACPs were
pl aced on n Croppr OUS|TE ‘r1ane ingﬁrts 'L a pyre size of 8 mcroneter.
200 ul nedi was_pl ated ‘at” the fom|of gz?ch gf the wells. Negative 10
control (MP9), 2)05|t ve28ant r pl fossy. ,| 203ng/ nf VEG-, 20 ng/m bFGF, and
20 ng/ M SOF)ang U.ULS-T)Wg gg/ ﬁ*n%n rrecontimagt | nterl euki n-8 (hlL-8)
diluted in 99_tredi un weP pl : lespé®ivd wells and the ACP cells
were allowgd to 4n graje tbward ea¢h3re<pec'gnve dium Followi ng 1 hour

i ncubati on n—tnse PresEmeE . of of~ ne$1 gative gontfol medium the positive
control med And the P78 15 c&hfai ni ng*dedi , labeled mgrating cells
from 10- 15 ¥ andan mi crosagpic [fieysls were ggal uat ed using fluorescent

m cr oscope @|nd ed gunti g _software \ll\u‘D | mage)). Cal cul ati on of

cel | nunber Z‘ basled areéa of cou}nti ng field (x20) which
equal s 0. 17 FI eath mMA2 gp@at aijns $762 {ields. Assessnent of ACP
mgratory (g TTdT beu that —ACP n‘i?rate t owar d chenoki nes such as
20 VEGF, bH i 488nahner -éepe dent on respective

concentrati I | H168 cincemsr atffon of typically higher than

6.7 ng/ n iTOTcESTSTbStata and hlL-8 concentrations

of about 7- R&uﬁgﬂﬁ‘able)&mdlahtb Perodihge enddkirh eG4 157 fgaf &l hetopEs. Fi gs.
6A and 613 area%gg(g S show results obtained in five experinments of 25

Exanpl e 10, SATEC G 'h an enmbodi ment of the present invention. Fig.
6A shows migration toward negative and positive control nedia of Ac-LDL-D O
pre-| abel edgBp1 4. 9. 6B shows a dosage- dependence curve reflecting

m gration of Ac-LDL-Di 0 pm | abel ed ACPs i n response to increasing

concentrations r CCP show
stati st |52al |y s%ﬁ?&é@%?éggg’ﬁ&gﬁa f:saganﬂ %b?lg EF{C BM‘IF&I sanpl es.
Mor eover, AgPord¢rgioagdneratec an rAGHck PO, tﬁm Cﬁt@r waslgmgwhbt fbréles@s oras

oo TRISHEN5 0T B0 PR, Sl St © YO

exper i ment S>=tlA%),2urgiml VBUE; ald 15iTUAd l3phtimas cul tured in order to generate
an ACP-rich PCP, as described herei nabove with reference to Exanples 4 or

~10. In sone enbdif Benngphowerph siidwiiy BE nidigholgly-ofl LiypRGPagfogenic cell
10 precursor (ACP) population, produced in the experiments of Example 3, in

accordance with an embodiment of the present invention. Typically, clongated and
spindle-shaped cells are observed in cultures of ACPs. This image was obtained
from x200 magnification of cultured ACPs.

EXAMPLE 5:

15 n a'separate set of experiments, a human-PBMC-derived CCP was cultured
in order to generate an ACP-rich PCP, as described hereinabove with respect {o

Example 4. The CCP was grown on fibronectin or plasma-coated T75 flasks in the
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5 attributed to mgration of ACP cells to a specific chenokine, in
conbination with the differentiation of CC? cells. Mgratory potential of
ACP-rich PCP was neasured as described herei nabove with respect to Exanple
10. In this exanple, a conditioned nedium (CM was generated using the
patients' Rl ie87Biggh secrete chenol cines into the medipgfnAagedaski ent s’
cells were then extracted fromthe nedium | eaving a 10 chenoki ne-rich

medi um for subsequent_plating of ACP therein. The %L for, ACP

i grati on iPECSPRES S RSSITL QAR PRED SRR - L%, Song E@ql’h@n@qéps ver e

i ncubat ed fippynildyams. W th conditioned medium Fol l ow ng 1 hour

i ncubation in thé presence of negative control (ML99); 20 ng/m hlL-8; or

CM (at concentr gyl GNsonfiinsZptdth ofa @P&alaaﬂ efic éeﬁb?le&ﬂscﬁe(h@)15 from

10-15 random mcros ic fields was eval uate SI ng a Tl uorescent

micr oscope d’ﬁﬁﬁ@@ o thet prgriments \of  xapnle2) i gegordancy | With ki on of

cel | §berm%&lmﬂc f&:@@%ﬂu&ﬁ Brfastef cel® Wokd 1@9defdl<ﬁm %%k = 0. 148

nmA2 and t hus eac squa meter contains 6.7 fields. I't was determ ned

that ACPs nrihgrfixed mriende dheihsprsificnesiniecr Staingd dghs rvger@ wmyﬁ?dd@mgi an of the

ACP-ri ch P Ghore®hPio AR %ﬁﬁ?tﬁehﬂﬁeﬂ gEreE h§! M%E bat ches
a at| en

were used to treat cardrfovascu 1ents treated with these

bat ches shaevsedesnafipbotopmphsi Do icalty staamibmth FR'Q- @mumqlt Uleulentinggedlst i on
fraction b n [ t zed t hat
thi s i mpr oo EEE SOHBIY o ORAL DY fi€ b ERhed o oL RRLARRL e T
t he vi didni tapd aﬂfaf—,‘{)gl Jﬂaccz:rchn@fwnlnresmmgnbeﬁmbms obtht prasent invenfiour

vent | on. i AGBECHEPR AP OT EHe ot PR B S Ep O

stati sti calphytogaghn slidwdd preh gimission reduliing@rftbrh sairdemn of thecamd camdwxﬂ:n

cont ai ni ng ret ed. c i nes; h| S di u enerated int he process of
The. pr oductibsreanse PereBan A fis 2B iEn RS AR AR oh Fos
PCT/ | L2007/ﬁ&9§¢@ﬁmg of the samel dell8 v&ﬁpmad@ugma Df-CDPefiitivofies , Fi@;@:g atory

potentlal Qf  human- PBMC tovvard hl L-8 s neasured. In Vlt{ ﬁgs‘%essrrent of
PBMVC milgr attIr3 atggniesi af phetaera el taned it s ool &iedies i ne ¢ he

potential gf abder@mk® vﬂ&btési)e%ﬁv@'eﬁfbﬂdlﬂﬂﬁ!w&dth‘é sbeft Preasd. t @1 eekls from

peri pheral blood to |ocations in which high concentrations of IL-8 are

expressed ipioipgiBh opeellppaingd By weleae Rarkee (TRPk RAniss pophategERl vol unt eer s
for use in egg:gﬁ:t p t I taﬁﬁ,gé’u i Feapll (TM
gr adi ent vval;ﬂ“ﬁ%l d"to géeﬁrﬁgsrlg%(ef\egﬁm%%ulﬁg?l gn of P%P(I\/E:s&ﬁé Ea%liegnﬁelﬁ?lgﬁﬂPBNCs wer e

pl aced on fl"lfﬁﬂopmu@teﬂi BOUSH ég(épﬁ@ﬂb@@esmﬁér%esm@b@tp@:anhsmwm&rrédpl aced in

wel |'s. t I'ls.

Negat i ve con SSH)FI %’%an post rlt&:‘j%/hg S%%E??oﬁoﬁtggﬁﬁé%ﬁggﬁﬁ%%{sg%ﬁt ed in
MLO9 nedi uAntibodiesnl ated in respective wells and the PBMCs cells were
allowed to mgrate toward each respective medium Follow ng 1 hour

i ncubation in tngifmibrsAGBeelthfﬂumcmbtghtddxﬁad@m@ﬁmicaﬁeﬂ'radlm‘iandf bdtk positive
control ne plc fields
was eval uat J{n}dgﬁqgﬁ%g%qoglgrgie%géﬁé %‘Jaé‘?%gé’gc’gﬁﬂe’é’é‘%%ﬁr" U}ﬂygﬁ c@oun?l i ng
software (NtH Images Cal cul ation of cell nunber per 1 nMM2 i s based on
area of couyntimprfisel d (x20) which equals 0.148 mmA2, and each square
mllimeter contarns 6.7 fields. It was determ ned that hlL-8 induced

mobi |'i 23t i on of ppp hapaﬁtesg@%f edpeAfEnSh RimdnEnIBMesived COPARsYeultiied

stent progenitor cel
in order to generate an ACP-rich PCP, as described hereinabove with reference to

Example 4. The CCP was grown on fibronectin or plasma-coated T75 flasks in the
presence of medium containing autologous serum (>= 10%), 2 ng/ml VEGF, and 5
IU/m) Beparin,

30 Fig. 4 contains photographs of a typical angiogenic cell precursor (ACP)

population, produced in the experiments of Example 4, in accordance with an
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Fig. 8 is a graph of mgration of PBMCs in response to hlL-8, in accordance
with an enbodi nent of the present invention. The results were obtained from
si x experinments (Exanple 12), and show that sten progenitor cells derived
from human- Pl 3MCs migrate toward hlL-8. EXAMPLE 13: Ref erence i s now
made to Fi ggg:d/meass 9B which are graphs show ng resul tyeaPi@bhRshsi N t he
experinents followng injection into rats of ACP-rich PCPs deri veg froma
human- PBMC- deri ved CCP (as described herei nabove with respect to 5 Exanple
4) fol | owi rigbedimeat phibe aresmnh inveptdion: chugested gella wewrlgaded ond glassathidenbodi nent
of the presantfitedVethiBNheir specifld) Sl NSRRI A1 WEE ARURSRULt ured in
order to generate an ACP-ri (_:1[1) PCP_as described in Exanple 4. ACP-rich PCP

t her apeut i dusessesnt mannting solutienrcoatnining b nheleay siain DABH digwes A2v3earenyocar di al
infarction i i j : g S 00 by

l'i gation ofawtg%rgl (\é?? hdé‘??tq@’??g‘? (Ia%%aeurlllgi %‘Q%Lﬁﬁgﬁa?tﬁé’r fﬁgl?ssgtfg%gy‘gﬁ%f ter

myocar difal antfCIA1 pogells et stawsbate nptakepac-EHLvindrstainify #ith GnkCHnr i ched
cells (ACP,. _n= i), e i.nj.e i cul tyre. nedi um
(Control, A2 c‘,}oqéﬁlngg\?he léeg?eicﬁ{’cesgﬁ@h&mé?rs [ a@gfp%stg{ﬁl %&g?h?jﬂ'ec%&lloﬁ raction)
and t he r atphotogfapinef rcelfs stainexhwithr tha rtuolehe frarkere MARIC Alais 4 phatogaph ar ea were

measur ed 28, days 15 foll.owi ng.the ACP-ric d, th | ture nmedi um

o ot ashSRES efein bRyt oShd B dpiaice SR B I AIG- ART o e R [ et on
of bt he A_(:Plclenhﬁaml ABes @dpho@pmph atiogvia@ s aﬂisﬁgn bagulbing frofstaintagrof ahie ? _
subst a | a | cqQ 1son t 1 Ccr S . rce e| ect) on racti on
ot ha bl m st ofls SR b hated b Cr SR RSRct. DR FETREDS o SoreRBr o1 1

ti ssue was pﬁ?ﬁﬁaﬁlﬁﬁdnﬂcﬂl@&aﬁ@?n@ﬂﬁédﬁpﬁfcﬁﬁtﬁﬂ ﬁﬁtﬂioaieh,ﬂnﬁw&ﬁﬁﬁ&dimp sj%nf_thef 20 g
per cent age of necrot ti ssue observed.in the contro] rats, Par in fixe
tissue secteP’@Hg‘nlﬁBft%f:tﬁ“eHW%H%VFwnieB%éF@B‘H’ﬁ‘i’%’i"’? DA F‘é‘P%dV@?‘ %Stained in

order to tmnagiearanakaihepl, MINBR SiRkdetaphNhofRiedledR RMiich tdafithg TRkers in the
border area of the scar tissue. Figures 9C, 9D and 9E are phot ographs

showi ng t yStaining ofdhe sameccells with T Grernjugatedngpse Ia@ agilodiss, adAIB 2 at s 28
days afiker i '%ah"ﬁ% f I )b Qb elifd” u - —derived CCP
in the lgxpgﬁ?ﬁngﬁ{ﬂs of t lééa ?%g%%?%%ﬁ&glﬁédﬁ?aam%ﬁﬁﬂ%)% gﬁ?ggpggnce wth
an enbodi mPFrcosjugetpdmpysedeaintihedien i on. Fig. 9C shows staining of the rat's
heart cells with anti-hunman mtochondria. Fig 9D shows the cells stained

for COMC mar ker s Tymispdisi ACReeally fuosgsee babl @pyn apd ged geicgtingudhat ACPst heart

cells 30 stai f r.Gina i ( el j gfaftoFig.
9C-E. The ?@ggﬁgglgjelf %g vggruegsng‘?lﬁgrg&b?[)g}'r ol\fiv%')t’".?Sr es%ﬁtfgﬁel%?ﬂtogl eplcted in
Fi gs. 9C Dmhgnifwgionat e t hat the human ACPs, derived in accordance with an
enbodi ment of the present invention fromthe hPBMC-derived CC?, honed to
damaged cardi ac_tissues, engrafted, and is hypothesized to have

transdiPf e ESAMBLRE i nto cells expressi ng cardi onyocyte nmarkers. It is to

be noted that ACPs typically inpprove systeni ¢ endqthelial
In the same set of expetiments, the human-PBMC-derived CCP was cultured

in order to generate an ACP-rich PCP as described hereinabove with respect to

Example 4. Flow-cytometry percentage staining results from nine independent

experiments are summarized in Table 4, and show the average staining results
25  obtained on day 5 of culturing.

Table 4
Nm!lber Average on Standard
experiments day 5 Error
_ @)
%CD34 9 : 53.1 : 6.9
%KDR 9 2.3 1.1
%Tie-2 9 6.6 1.6
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5 functioning, as expressed by inproved ejection fraction and reduced
necrosis. Particul ar exanples of inprovenent due to adm nistration of ACPs,
derived in accordance with an enbodi nent of the present invention, include
i nproved cardi ovascul ar functioning and inproved sexual functioning. The
scope of' WeeoprRsgEt i nvention includes identifying apeatiAeioRg Nng

cardi ovascul ar dysftnction or 10 sexual dysfunction, and adm ni stering ACPs
to t he pat[-ept—i-h—-order—to-treat—t-hedystpnetion—EXAMRLE-14- In a
product i on| FrbebBleCD3 Righ dual a® ol ogous hui¥eh- PBNC- der4.Ved CdPs wer e
cultured in order, to generate an, ACP-r1ch_PCP, as descri bed herel_nabove. 15

The CCPs m&e%*dﬁﬁlﬁ\ﬂﬁ s BotsPLiyBisaly yisld s PEB dpwae w7 8vareeesf 60 7o Ofie presence
of medi um eatiBk BofttieRdhMaRUMke SEAYNNTandlRiA for EDRIBAGAN VEGH, and 5

Rl /mlL Heparin. Harvested cells, approved by Quality Control for clinical
use, were @akANIPEtgated to patients. The therapeutic potential of ACP-rich
PCP is. summarized in results of admi _ni stration thereoyc to 14 pati ents

suf fering from pigssphatasehePdxperifedtalis hintn-BENIC- AN CCRvak cBit@edi on
fraction (EF) and disease severity score (Score) were assessed prior to and

1- 8 nonf hs hPrdsr 1q genertpan AAGP-HelhiPh's 5 defoned herpinakrroiith sEPechdee

paraneters Mﬂﬁaﬂ. idrddefRl AGP-AEh PEPLQIISHeR RahEEIbmTulASGhddian ay@! vati on
according to the follow ng equation: % nprovenent = ST%st resul t
1o

after treataeebated fopgd Beyryin g tesum-fies modjuny. Axeragy seerction levels madul

Resul t's sheings drs Lhg ahbi¥estiP B bbGRRE ﬂd?ﬂi’rf&.ﬂ-‘%ﬂ%é deR 8 ntstget ed using
two-tail ed, géi r_ecf%taht es%l %na ysis) 1 n both para Itlers f%ﬁ%\?\ﬁ ng treatnent
by adnmi ni steninagzeddpTabledh PCP. Tabl e 6 shows the nunber of treated
patients, avenges and individual results 30 relating to EF and di sease
severitly score, as well as the cal clittde@d percent inprovenent thereof. WO

200711021 6pPEF-2067+-000305Fabte6-Ratch—Noe—% * At 1-8
Months ... EF % Group IL-8 pg/ml VEGF pg/ml | Angiogenin pg/mt
Control Medium 520 <20 <20
ACP derived 10107 165 615
medinvm
EXAMPLE 9:

In the same set of experiments, a human-PBMC-derived CCP was cultured in
order to generate an ACP-rich PCP, as described hereinabove with reference to
15 Example 4. Angiogenic pattern and vascular tube formation of ACP-rich PCP cells
were examined microscopically folowing plating of the cells on an extracellular
matrix gel (ECM). Typically, semi-closed and closed polygons of capillaries and
complex mesh-like capillary structures were observed and scored according to a
scale published by Kayisli et al. (52) as grade 4-5, indicating the angiogenic-inducing

20  properties of the ACP-rich PCP.

Fig. 5 is a photograph showing tube formation in an ACPs, produced in the
experiments of Example 6, in accordance with an embodiment of the present
invention. Typical mesh-like capillary structures generated from a harvested ACPs
are present in the culture and are suitable for administration fo a human.
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| nprovenent SCORE Baseline SCORE At 1-8 Months InFr" SCORE % enent N 14 14
14 14.0 14.0 14.0 Average 24.1 34.8 49.8 2.9

WO 2007/102162 PCT/AL2007/000308

EXAMPLE 10:

In a separate set of experiments, a human-PBMC-derived CCP was cultured
in order to generate an ACP-rich PCP; the CCP was grown on fibronectin or
plasma-coated T75 flasks in the presence of medium containing 'autologous serum

5 (>=10%), 2-10 ng/ml VEGF, and 5 IU/ml Heparin. At the end of the culturing
period, ACP cells were harvested and labeled with 0.8 ug/ml Ac-LDL-DiO for 15
min at 37 C and placed in inserts which were placed in wells. One million labeled
ACPs were placed on microporous membrane inserts with a pore size of 8
micrometer. 200 ul medium was placed at the bottom of each of the wells. Negative '

10 control (M199), positive control (e.g., 20 ng/ml VEGF, 20 ng/ml bFGF, and 20
ng/ml SCF) and 0.08-60 ng/ml human recombinant Interleukin-8 (hIL-8) diluted in
M199 medium were plated in respective wells and the ACP cells were allowed to
migrate foward each respective medium. Following 1 hour incubation in the
presence of the negative control medium, the positive control medium, and the 1L-8

15 containing media, labeled migrating cells from 10-15 random microscopic fields
were evaluated using fluorescent microscope and automated counting software (NIH
Imaged). Calculation of cell number per I mm"2 was based on area of counting field
(x20) which equals 0.178 mm”2, and each mm”2 contains 5.62 fields. Assessment
of ACP migratory potential indicated that ACPs migrate toward chemokines such as

20  VEGF, bFGF, SCF, and hIL-8 in a manner dependent on respective concenirations
thereof, e.g., hIL-8 concentration of typically higher than 6.7 ng/ml induces
substantial migration of ACPs, and hIL-8 concentrations of about 7-20 ng/ml
typically induce substantial migration of ACPs.

Figs. 6A and 6B are graphs showing results obtained in five experiments of

25  Example 10, in accordance with an embodiment of the present invention. Fig. 6A

shows migration toward negative and positive control media of Ac-LDL-DiO

pre-labeled ACPs. Fig. 6B shows a dosage-dependencé curve reflecting migration of

Ac-LDL-DiO pre-labeled ACPs in response to increasing concentrations of hiL-8.

ACPs derived from the human-PBMC-derived CCP show statistically significant

30 migration toward the positive confrol samples. Moreover, ACP migration

corresponding to increasing hil.-8 doses was observed. Dose-dependent ACP
migration peaked at 6.7-20 ng/m] of hIL-8.
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.6 45.6 Range 14.9-36. 0 20.0-50.0 11.1-133 2.0-4.0 1.0-3.0 29.0-67.0 SE
.1 2.8 10.9 0.1 0.1 4.1 PCEPCO66 30.0 40.0 33.3

WO 2007/102162 PCT/IL2067/000308

EXAMPLE 11:

In a separate set of experitments, the human-PBMC-derived CCP was cultured
in order to generate an ACP-rich PCP, as described hereinabove with reference to
Examples 4 or 10. In some embodiments, generation of the ACP-rich PCP is

5 atiributed to migration of ACP cells to a specific chemokine, in combination with the
differentiation of CCP cells. Migratory potential of ACP-rich PCP was measured as
described hereinabove with respect to Example 10. In this example, a conditioned
medium (CM) was generated using the patients® cells which secrete chemokines into
the medium, The patients’ cells were then extracted from the medium, ieaving a

10 chemokine-rich medium for subsequent plating of ACP therein. The potential for
ACP migration in response to chemokines was then assessed when the ACPs were

incubated for 1 hour with conditioned medium.

Following 1 hour incubation. in the presence of negative control (M199); 20

ng/ml hIL-8; or CM (at concenirations of 2-20 ng/ml), migration of labeled cells

15  from 10-15 random microscopic fields was evaluated using a fluorescent microscope

and automated counting software (NIH ImageJ). Calculation of cell number per 1

mm”2 is based on area of counting field (x20) = 0.148 mm"2 and thus each square

millimeter contains 6.7 fields. It was determined that ACPs migrate toward
chemokines secreted during the production of the ACP-rich PCP.

20 For some applications, the generated ACP-rich PCP batches were used to
treat cardiovascular patients. All patients treated with these batches showed more
than 10% improvement in lefi-veniricular-ejection fraction both 3 and 6 months
following treatment. It is hypothesized that this improvement was enabled at least in
part by the migration of AQPS to the vicinity.

25 Fig. 7 is a graph showing results obtained in four experiments of Example 11,
in accordance with an embodiment of the present invention. The ACPs derived from
the human-PBMC-derived CCP show statistically significant migration toward the
conditioned medium containing secreted chemokines; this medium was generated in
the process of the production of ACP-rich PCP.
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2.00 1.00 50.00 PCEPCO81 23.0 50.0 117.4 3.00 1.00 66.67 PCEPCO83 27.5 32.5
18.2 3.00 2.00 33.33 PCEPCO91 14.9 20.0 34.2

WO 2007/102162 PCT/IL2007/000308

EXAMPLE 12:

In a separate set of experiments, migratory potential of human-PBMC toward
hiL.-8 was measured. In vitro assessment of PBMC migratory capability in response
to hIL-8 was used to defermine the potential of IL-8 to mobilize blood derived

5  stem/progenitor cells from peripheral blood to locations in which high concentrations
of IL-8 are expressed in vivo. Peripheral blood was exiracted from six human
volunteers for use in six respective experiments, In each experiment, a Ficoll (TM)
gradient was used to generate a populaiion of PBMCs. One million PBMCs were
placed on 3 um pore size microporous membrane inserts which were placed in wells.

10 200 ul medium was placed at the bottom of each of the wells. Negative control
(M199) and positive control (20 ng/m! hIL-8) diluted in M199 medium were plated
in respective wells and the PBMCs cells were allowed to migrate toward each
respective mediom. Following 1 hour incubation in the presence of the negative
control mediuvm and the positive control medium, migration of cells from 10-15

15 random microscopic fields was evaluated using a fluorescent microscope and
automated counting software (NIH ImageJ). Calculation of cell number per 1 mm~2
is based on area of counting field (x20) which equals 0.148 mm”2, and each square
millimeter contains 6.7 fields. It was determined that hIL-8 induced mobilization of
only a small fraction of the PBMCs, probably the stem/progenitor cells.

20

Fig. 8 is a graph of migration of PBMCs in response to hIL-8, in accordance
with an embodiment of the present invention. The results were obtained from six
experiments .(Example 12), and show that stem/progenitor cells derived from
human-PBMCs migrate toward hiT.-8.
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3.00 2.00 33.33 PCEPC092 35.0 41.0 17.1 3.00 2.00 33. 33 PCEPC094 36.0 40.0
11.1 3.00 2.00 33.33 PCEPCO97 15.0 27.5 83.3

WO 2007/102162 PCT/IL2007/000308

EXAMPLE 13:

Reference is now made to Figs. 9A and 9B which are graphs showing results
obtained in the experiments following injection into rats of ACP-rich PCPs derived
from a human-PBMC-derived CCP (as described hereinabove with respect to

5 Example 4) following acute myocardial infarction, in accordance with an

embodiment of the present invention.

The human-PBMC-derived CCP was cultured in order to generate an

ACP-rich PCP as described in Example 4. ACP-rich PCP therapeutic potential was

then assessed in a rat model of acute myocardial infarction which was induced in 15

10  male nude rats (200-225 g) by ligation of the left anterior descending (LAD) artery.
Six days after myocardial infarction, 10 rats were injected with 1.5x10%6
ACP-enriched cells (ACP, n=10), while 5 rats were injected with the culture 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

15 following the ACP-rich PCP and the culture medium administrations. It is to be
. noted that the percentage of ejection fraction of the ACP-administered rats, as
represented by Fig. 9A, increased substantially in comparison to the decreased
percentage ejection fraction of the control rats. Additionally, a percentage reduction

of necrotic tissue was observed in the ACP-administered rats in comparison to the

20 percentage of necrotic tissue observed in the control rats. Paraffin fixed tissue
sections obtained from the 10 ACP-administered rats were stained in order to trace
engrafted human cells and cardiomyocyte (CMC) markers in the border area of the

scar tissue.

Figures 9C, 9D and 9E are photographs showing typical sections taken from a

25  heart of one of the 10 rats 28 days after the injection of the ACPs derived from a
human-PBMC-derived CCP in the experiments of the present example (Example 13)

in accordance with an embodiment of the present invention. Fig. 9C shows staining

of the rat’s heart cells with anti-buman mitochondria. Fig 9D shows the cells stained

for CMC markers (myosin heavy chain (MHC)), Fig. 9E shows the rat heart cells

30 stained for cardiac Troponin I. (Reference is again made to Fig, 9C-E. The stained
cells are marked by arrows). These resulis depicted in Figs. 9C-D demonstrate that

the human ACPs, derived in accordance with an embodiment of the present invention
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WO 2007/102162 PCT/IL2007/600308

from the hPBMC-derived CCP, homed to damaged cardiac tissues, engrafted, and is
hypothesized to have transdifferentiated into cells expressing cardiomyocyte

martkers.

It is to be noted that ACPs typically improve syétemic endothelial

5 functioning, as expressed by improved ejection fraction and reduced negrosis.

Particular examples of improvement due to administration of ACPs, derived in

accordance with an embodiment of the present invention, include improved

cardiovascular functioning and improved sexual functioning. The scope of the

present invention includes identifying a patient having cardiovascular dysfunction or

10 sexmal dysfunction, and administering ACPs to the patient in order to treat the
dysfunction,

EXAMPLE 14:

In a production procedure, individual autologous human-PBMC-derived

CCPs were cultured in order to generate an ACP-rich PCP, as described hereinabove.

15 The CCPs were grown. on autologous plasma-coated T75 flasks in the presence of
medium containing autologous serum (>= 10%), 2-10 ng/ml VEGF, and 5 IU/ml
Heparin. Harvested cells, approved by Quality Control for clinical use, were
administrated to patients. The therapeutic potential of ACP-rich PCP is summarized

in results of administration thereof to 14 patients suffering from end-stage heart

20  failure. Left veniricular ejection fraction (EF) and disease severity score (Score)
were assessed prior to and 1-8 months after the ACP cell administration.
Improvemqnt of these parameters was calculated relative to each patient’s baseline

evaluation according to the following equation;

Ylmprovement = (Test result after treatment — Baseline test result) / Baseline
25  ftestresult.

Results show statistically significant improvement (p<0.0001; iested using
two-tailed, paired t fest analysis) in both parameters following freatment by
administering ACP-rich PCP.

Table 6 shows the number of treated patients, averages and individual resuMs -
30 relating to EF and disease severity score, as well as the calculated percent

improvement thereof.
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3.00 1.00 66.67 PCEPC110 25.0 50.0 100.0 3.00 2.00 33.33 PCEPCl114 22.0 30.0
36.4 2.00 1.00 50.00 PCEPC121 25.0 32.0 28.0

WO 2007/102162 PCT/IL2007/000308
Table 6
EF SCORE
%EF | %EF * : SCORE SCORE* PR |
Batch No. | Baselin | At1-8 o Baseline At1-8 %

N 14 14 14 14.0 14.0 140
Average 24.1 348 49.8 29 1.6 45.6

Range 14'%-36' 20.0-50.0 11.1-133 2.0-4.0 1.0-3.0 29.0-67.0

SE 2.1 2.8 10.9 0.1 0.1 4.1

PCEPC066 30.0 40.0 333 2.00 1.00 50.00
PCEPCO081 23.0 50.0 1174 3.00 1.00 66.67
PCEPC083 275 325 18.2 3.00 2,00 33.33
PCEPC091 14.9 20.0 34,2 3.00 2.00 33.33
PCEPC092 35.0 41.0 17.1 3.00 2.00 33.33
PCEPC094 36.0 40.0 111 3.00 2.00 33.33
PCEPC097. 15.0 27.5 83.3 3.00 1.00 66.67
PCEPC099 15.0 35.0 1333 3.50 200 42.86
PCEPCI103 18.3 209 14.2 3.00 2,00 3333
PCEPCI106 15.0 20.0 333 3.00 1.00 66.67
PCEPC110 25.0 50.0 100.0 3.00 2.00 33.33
PCEPC114 22.0 30.0 36.4 2.00 1.00 50.00
PCEPCI121 25.0 320 28.0 3.50 2,50 28.57
PCEPC137 35.0 48.0 37.1 3.00 1.00 66.67

* Significant improvement p < 0.0001
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3.50 2.50 28.57 PCEPC137 35.0 48.0 37.1 3.00 1.00 66.67 * Significant

i mprovenent p < 0.0001 WO 2007/102162 EXAMPLE 15: PCT/1L2007/009308 .
In a separate set of experinents, a human- PBMC-derived CCP was cultured in
order to generate a cardiomyocyte (CMC)-rich PCP; the CCP was grown on
fibronecti nwar2opi/mswa- coated T75 flasks in accordance V\péfyﬂgmgpo@@@gs
described 5 herein (see nedi um preparation).

EXAMPLE 15:

In a separate set of experiments, 2 human-PBMC-derived CCP was cultured
in order to generate a cardiomyocyte (CMC)-tich PCP; the CCP was grown on
fibronectin or plasma-coated T75 flasks in accordance with protocols described

5  herein (see medium preparation).

Fig. 10 is a photograph of a typical CMC-rich PCP from the experiments of
the current example (Example 15), derived in accordance with an embodiment of the
present invention. Typically, these cells appear elongated with dark cytoplasm,
which may indicate high protein content. This image was obtained from x200

10 magnification of cultured CMC-rich PCP cells.

Figs. 11A, 11B, and 11C are photographs showing immunostaining of
CCP-derived cardiomyocytes in the experiments of the current example (Example
15), in accordance with an embodiment of the present invention. Slide-fixed CMC

PCP cells were stained with:
15 Fig. 11A - anti-cardiac Troponin detected by anti-mouse Cy-3;
Fig. 11B - anti-alpha-actin detected by anti-mouse IsG-FITC; and
Fig. 11C - anti-connexin 43 detected by anti-mouse IgG-FITC.

Cells stained with non-specific mouse IgG were detected by anti-mouse

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

20 Figs. 11A-C show that CMC-rich PCP cells expressed the typical
cardiomyocyte cellular markers: cardiac Troponin T (Figure 11A), alpha-actin
(Figure 11B), as well as the functionally important GAP junction marker
connexin-43 (Figure 11C). The images were obtained from x100 magpification of
slide-fixed cells.

25 EXAMPLE 16:

In the same set of experiments that produced the results shown in Figs.
10-11C, 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).
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Fig. 10 is a photograph of a typical CMC-rich PCP fromthe experinents of
the current exanple (Exanple 15), derived in accordance with an enbodi nent
of the present invention. Typically, these cells appear elongated with dark
cytoplasm which may indicate high protein content. This i nage was obtai ned
from x200 %@ magkiscati on of cultured CMC-rich PCP celdcgarzooz/ooodesgs. 11A,
11B, and 11C are phot ographs show ng i ntnunostai ning of CCP-derived

cardi onyocytes jn the experiments of the.current ex | e 15), in
accor dance vvithhﬁ?l g‘ﬁ)@ﬂg At &t TPP&%FOWH%OH?%.w ﬁ%g‘gﬂ@ed CMC PCP
cel I s wer e oBfamied 88mVilitlinodthiling .of 4 UMC-rieh PCPda ki experfinapoofi the cieteatt ed by
anti-nouse Cy-

3; Fig. 1 - anti-al phg-actin detect.ed by_anti-nouse
| gG FI TC, S¥nms gExainple iL6I%aﬁ’c RCCRRGARTIN ?Sﬁeé’gﬁ%f"é'gc’%ﬁw‘é‘ﬁt‘}if %F‘FDP}. % 9GFI TC.
IOelc; E | ? tc ai 'i}ﬁ)%nﬂidnt [I_Hma@;. snﬁfB,gh%f/ g@sdﬁgmg @ontaS Gg.ﬂﬁbrﬁ@ﬁe@ﬁcﬁsyaixﬁﬂg,iatrémrse
g or y antl -nouse | g¢ ana were used as negatlve controls.
20Fi gs. 511magkedtpsvyGanel Cpsciic HupgosEming Wét;ptg% Sawre GRUleS e
car di onyoCyL&enif ghd &qu’nimrak@hafkefamesaﬁn TrigReNRRA) ind Tiogusia TLEAure

al pha-actin (Figure 11B), as well as the finictionally i ggortcglln GAP
junction maPRerespentivelyi TheM{ Hnetapeesatihe sttistiGahHIgEST fop dn BBIRitARd from

x100 magni f.i | on. 5&{4}-&9-&&3@&5 lideSmakey, EXAMPLE 16: In the sane
set of expgz?lli%%én?dsgn%&lt pro&:uced t%g resul-ts shown in Figs. 10-11C, a
human- PBMC- derived CCP was cultured in order to generate a CMC-rich PCP;
the CCP wa&XAMBEELA fi bronectin or plasma-coated T75 flasks in accordance

Wi th protocols described herein_(see nedi umprepar.at] ) Figs. 12A

and 12BOare grabnr%se@watq%Of¢W§4%ﬁehﬁﬂ§?ﬂ£ﬁ%§£§%¢@ﬂ%t@%%ﬁed from

| Munost ai 2[%&%&8 g@ne% OV REPCP Nastda@riB¥ PR biERYS, The CHIE-GeH PEMt exanpl e
, I'n

(Exanple 1 ccordance .with respective enbodi ment S'a?f t he present
i nvent i on. celis' iprgpeutic patemtial Wap assesgedsiaye; 1 teflet ehacpigmyaqsargial ifeianmeci £ ¢

stai ning. @il PCeeeig verd BOL P iplshAioh ik J ATHIAS GF iBkided Wbk the
cardi ac ‘cel'Tular nmarkers desm n ancria_t roponin T are marked as Desmin (Figure
12A) and Tmypeariial ififat¢tiogus destaBd heraimgbove witle rsppechieExample He(withesent s t he

stati sti.cal marke ge ' t I (Rarbffoh e MerabBldige for the
respectllsvee “Pf%%k“rﬁw@&@ﬁh%‘%@?%ﬁ&%ﬁ%g%@e se?’hgl?ﬂ‘%(prgf#nents, a

human- PBMCiltetirkept] e2ipleyasherens tin Bxdmple 13 deCP-tich §E&Rerelis overe ayd-forch PCP, as
descri bed herei nabqvg. The -rich.P .| s’ utd t ial was
assessed i ﬁmB‘aPta‘E"“Smg%ﬁ Jﬂé’is tL e 818%%&? rﬁeél?ﬁﬁgﬁ éfcflég%vgﬁé PCP cells
were used figéctedpitRntsleNCME PCR celie (GMGeh=9)f whilel hedmasile of fiyasar di al
infarction as descrj bed herei naQove ,wi th.respect. t ampl e, 13 .. (with the 15
exception fF&t TEREE F‘Eﬁﬂ &M&@W&eﬂ_ﬁbr %chﬁﬁng@ noﬁej?cﬁl%% the rat
nodel i t BRchdH) B evA%RED 1€ daystBliGdsg e ddxdnipaiondf tHAEMC-idh FCP cel | s
were used for inplantatjon). Six days after nyocardial infarction, heart

nuscl e of gelsarsulfge mefibcted with 1.5x10°6 CMC PCP cells (CMC, n=9),
while heart nmuscle of 5 rats were injected with culture, medi um (Control,
n=5). Cardiac f Eig8te1gds ¢ gja@ ?h%nwe?%ﬂtgldﬁﬁﬁ%@m@@%m? BTy s

fol I owi ng tlaexadh 1B Sihlaaddr@hed vith AfothddenitiofiinddfChY @8 lpkie@ineitiédir B nedi um

Figure 13 is a graph show ng experinental results ﬁ tained in_ the

exper i ment ds tsf bemoiedsthat thg percentage of elpgiRrciiggtion of fist GYC-admpBgrd AttSof t he
pr esentysi nyghl lofiy b O thd brehdt8 RREARH ASifioR Frafidsi On
fracti ozr? of 't ég%{){’é%“fﬁ?ﬁ?‘g?@?%’g%ats 25 1i.encré)g%ed substantially in
conpar i son thexontrel rdtecr eased percentage ejection fraction of the control

rats. A series of protocols are described herei nbel ow which may be used, as
A series of protocols are described hereinbelow which may be used, as

appropriate, separately or in combination with Examples 1-17, in accordance with
embodiments of the present invention. It is to be appreciated that numerical values
30  are provided by way of illustration and not limitation. Typically, but not necessarily,
protocols may be derived using values selected from a range of values that is within

20% of the value shown. Similarly, although certain steps are described herein with
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appropriate, separately or in conbination with Exanples 1-17, in accordance
w th enbodi nents of the present invention. It is to be appreciated that
nunerical values 30 are provided by way of illustration and not limtation.
Typically, but not necessarily, protocols may be derived using val ues

sel ected frwozeomenge of values that is within 20% of theruahHi wn.
Simlarly, although certain steps are described herein with ?’n gh level
of specifici &1\{ ]% ersong_.Pt ordinary_skill in the art wll appreC| ate that
addi ti onal £ el of seesificiy, 2 Berson.pf oriingry, skifl immihe et bgnprestate that | n
accor dance widitioralor@iee stepindy 8 perfdfndd, SRRMAL vhvaR! | ON; generation of a
single-cell suspension is carried out using the follow ng protocols: 5
PROTOCOL 1: Extraction of peripheral blood m)nonucl ear cells (PBMO).

Recei ve bl ood b ize it .M t % al c :Load bl pod cells onto
a Ficoll (TM grajgéig ?a%%%.“h ap tabedimen ?fg'?‘e ?f?s?ﬂ ’El‘feﬁgo%tge‘i%@@ngo & room
t enper at ur esiggéxell suspension isuaaied.onl g the tillowagtprétbedifie pl asma from the

supernatant. Collect the white blood cell fraction fromevery tube.
Transfer the collected cells to a new 50 nil tube, adjust volume to 30 m

per tubesuspROTBBOL 1; Extraction oP® ﬂnﬂe%ﬁ’ﬁﬁo& Rfong;r%c@p&hg @E’%t ;5_80 g9, RT, and

di scard supernatant.” I5Count ce mIrypa “suspend in
cul ture medi um GERBYE Bl Eﬁ@iltﬁn ?& é?)h S5 (TM. PROTOCOL 2:
Extraction of cells fromu |ca € 10 cmunbilical cord.

Viash thor oughl YD’Maéﬂlo%@JHsoﬁtoPaEﬁco]E&‘l\&eﬁédléﬁf the mejor vein of the cord,

and clanp one end of the vein wth 30 M sterile PBS. Fill vein

Wi th 0. 15% col | aGffs Gutkd o mirtles af 1650'0% 60h! @HEAARS GOHVMRTY O 2P

t he second end the ve|n
brake,
10 Collect most of the plasma from the supernatant.

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.

15 Count cells in Trypan Blue,

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

PROTOCOL, 2: Exiraction of cells fom umbilical cord.

Isolate 10 cm umbilical cord.
Wash thoroughty with sterile PBS.
20 Identify the major vein of the cord, and clamp one end of the vein.
Wash twice with 30 m! sterile PBS.
Fill vein with 0.15% collagenase (about 5 ml of 0.15% collagenase solution).’
Clamp the second end of the vein.
Incubate at 37 C for 15 min.
25 Wash outer side of the cord with 70% ethanol.
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| ncubate at 37 C for 15 m n. 25Wash outer side of the cord with 70%
ethanol. Release the clanp fromone end of the vein and collect the cell
suspension. Centrifuge for 10 rain at 580 g, 21 C Re-suspend the cells in
cul ture nedi um conprising, for exanple, X-vivo 15 (TM, 10% aut ol ogous

serum 5 Rigdhohfeaei N, and one or nore 5grow h fact or cThBSNf8e0des 3:
Extraction of cells from bone nmarrow. Get bone marrow aspiration from

surgical room Re-suspend_in cult re madlgqrp gl ri SI f or, exanpl e,
X-vivo 15 (TM, E@Wé‘&ﬁ%@%"%? e yeup AR 90 g‘g Hﬂ’e’éﬁ‘l@l or nore
growt h 10factors. Pass_su pens rough a 200 urn rresh In

accor dance with® Sﬂngﬁﬁgﬁll 8%3\2 esent |nvent| on, generation of a CCP

is carried out ysi fol | ow prot.ocol s: .-, eration of
a human CC? fro#@ﬁ%ﬁ%‘rﬁg ﬁ'&j qﬂ&&'@ ‘(“?’Wmﬁ%ﬁ?%é?re‘ﬁ‘tamp %?%E&?Ggggr adi ent
by mxing a ratio of TWQO?@B&%EO&STMuﬁlSl@/ﬂi Rbparin, dad oflélld2Gnere 1 PBSx10.
For every 50 m tube of Percoll: mx m of Percoll (TM stock, 13 m of
ddH20 afid 3.6 nil of ZPEHAHOSOIOM x vi gorously, by vortexing, for at least 1
mn. Load 34 m mx into each 50 ml tube. Centrifuge tubes, in a fixed
angle rotor, for 30 mn at 17,000 g, 21 C, with no brake. Gently

| ayer 3.0 HARGHOCEL B: Buspimsifesliofror bOnednhddvan - 400 million PBMCs 250n top
of the gradient. Prepare a second tube with density marker beads: gently

| ayer 3.0 ml of Geehne masrowtasyiratibn filom guegichi snoin. Gently | oad density marker
beads - 10 ul from each bead type. Centrifuge tubes, in a sw nging
bucket rotor, fBestpemd im atltuie? dipmatoriisitig, Forvextatmplep Xpwivkel5 G}, |y col | ect
ﬁ':sldi B?nnds | ocat ed abﬁ)\g/e toﬁ)g{)gsdsé)m%%dg ILf;}mjjhtra.nsfe ﬁé)o% %@ew tv&hlo m

10 factors.

Pass suspension through a 200 um mesh.

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

CCP is carried out using the following protocols:

PROTOCOL, 1: Generation of a human CCP from PBMCs using a Percoll (TM)
15  gradient.

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

For every 50 ml tube of Percoll: mix 20 ml of Percoll (TM) stock, 13 ml of
ddH20 and 3.6 m] of PBSx10.

20 Mix vigorously, by vortexing, for at least 1 min.
Load 34 ml mix into each 50 mal tube.

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

Gently layer 3.0 ml of cell suspension of 150 million - 400 million PBMCs
25 on top of the gradient.
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Centrifuge cells for 15 mn at 580 g at 21 C D scard super nat ant
and re-suspend pellet in nmedium 10Count cells in Trypan blue. Centrifuge
cells for 10 min at 390 g, 21 C. Discard supernatant and re-suspend pell et

in nmedium Take CCP cells for FACS staining. PROTOCOL 2: Ceneration of
human CCP fywegnudBiMssz using an QotiPrep (TM 15 gradi entperad ade$oddhost © 130
mllion cells for each enrichnment tube. Spin cells for 10 mn at 394g, 21
C. Suspend cell pellet in 10 mM of donor serum Prepare a 1.068

g/ mL OptiPrep (TiPES adeewd e withi deysity marker beads:1genfyilpres 3.0 0tlTof : 4.1
PBS. For every 50 m gdinine fof fdl@iaid x 10 m of cell suspension with 4
m OptiPrep (TM. For preparation of a 1.068 g/mL Opti Prep (TM gradient,

mx 5 m of QOti(?énﬁ?l&aﬁ%nﬁ@%a%\%béﬂdsofloﬂ%m%%%dt@é.‘ayer 20 m of the
1.068 g/ mL gradient on top of the cell suspension.- ntly layer 1.5 m

Hank: s buf f er ed cublrige BB  OWinkRR bitiet Mo i osin 2980 g 9316, fuge for
30 mn at 700 g at 4 C, with no brake. Gently collect the layer of cells
that fl oat sWithde B@ks.op of the 1.068 giml OptiPrep (TM gradient into a 50
nil tube pre-filled with PBS. Centrifuge for 10 mn at 394 g, 21 C

Di scard super natGsitly sefiect dl bagdplopriedraiove theired breds, and tmsfun tubemith i n Trypan
Bl ue. It is to e UeBfint hat culture containers are typically either
un-coated or coated with one or a conbination of ACP-enhancing materials

such as col | agemenfrififetRBECHOr 15 mi480 ERE353¢. Ti e-2, or anti-CDL17.
I n accordance with an enbodi nent of the present invention, the coating of a

10 tissue cul tungs tfifhnt lafid felfubped poltth itiRbdignt he fol l owi ng protocols:
PROTOCOL 1: Coating T75 flasks with 25 ug/inl fibronectin.
10 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,

PROTOCOL 2: Generation of human CCP from PBMCs using an OptiPrep (TM)
15  gradient.

Take wvp 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 (TM) gradient by mixing a ratio of 1 OptiPrep
20 {TM): 4.1 PBS.

For every 50 ml enrichment tube:
Mix 10 mi of cell suspension with 4 ml OptiPrep (TM).

For preparation of a 1.068 g/ml OpiiPrep (TM) gradient, mix 5 ml of
OptiPrep (TM) and 20.5 m] of PBS.

25 Gently layer 20 ml of the 1.068 g/ml gradient on top of the cell suspension.-
Gently layer 1.5 ml Hank's buffered saline (HBS) on top of the gradient layer.

Centrifuge for 30 min at 700 g at 4 C, with no brake.
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For 20 T75 flasks - Prepare up to seven days before, or on day of PBMC
preparation. Prepare 50 nil of 25 ug/m fibronectin solution in PBS. 15Fill
every flask with 2-5 m fibronectin 25 ug/m . Incubate at 37 C for at |east
30 min. Collect fibronectin solution. Wash flask twice in PBS. Dry flasks

20Keep dr ywid aekfozfth roomterrperature Dried flasks campchsLmav@dscgor one
week at roomtenperature (R'). PROTOCOL 2: Coating 175 flasks with 25

ug/m fibronectjin_and 5 ng/ fla Wi, t h 25 Lig/nm,
as descri bed ir#}qgﬂﬁt‘@gS‘l’“% Tﬂﬂéggr“sﬂsggl F‘nﬂ"%tlsstg%ﬂ G/ R © g ?ng lJ|alon in PBS.
After washing of f Fidyipagolrinv), zfdﬁdntmm/aem/mituhsbrwﬁllddvﬁﬂﬁPBﬁ BDNF 10 ng/m .
I ncubate at 37 Cfor 1 hour. Collect the solution. Wash flask twce in 10

m PBS. 5Keep draatdfugsHos 1Qnik &G9% ge2ip@r at ure until use. | n accordance
wi th an enbodi nent of the present invention, serum.preparation is carried
out using the foiké@dbuperoataat dmdae-suspSpetietdamelimmobt ai ned directly or
prepared from pl asm). PROTOCOL: Preparation of serum from human

pl asma. 5 10TakeCcu@Pedlls i TrypacdBluat ed bl ood. Spin at 1100 g (2500 rpn) for 10
rain. Transfer the upper |ayer (plasma) to a new 50 m tube. Add 1.0 nm
0.8M CaC12-2H20 for every 40 m plasma. Incubate for 0.5 - 3 hours at 37 C.

It is to be noted that culture containers are typically either un-coated or coated
with one or a combination of ACP-enhancing materials such as collagen, fibronectin,
CD34, CD133, Tie-2, or anti-CD117.

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

10 tissue culture container is carried out using the following protocols:

PROTOCOL 1: Coating T75 flasks with 25 ug/mi fibronectin.
For 20 T75 flasks - Prepare up to seven days before, or on day of PBMC

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

Dried flasks can be saved for one week af room temperature (RT).

PROTOCOL, 2: Coating T75 flasks with 25 ug/mi fibronectin and 5 ng/ml BDNF

Coat flasks with Fibronectin 25 pg/ml, as described in Protocol 1.

Prepare 50 ml of 5 ng/ml BDNF solution in PBS.
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15Spi n coagul ated plasma 5 mn at 2500 g. Collect the serumin a new tube,
avoiding clotting. Aliquot collected serumand save at -20 C until use.

In accordance with an enbodi nent of the present invention, nedium
preparation is carried out using the follow ng protocols: 20Medi um shoul d
contain 1- 204nahehegous serum and/ or 1-20% condi ti One%dﬁﬂhdd%oosos . Medi um
can contain one or nore additives, such as LW EPO |G Db- M CSF,

Gw CS?, TG al pha TGF beta, VEG-, BHA, BDNF, NO?, EGE NT3 NT4/5 GDNF,
S-100, ONTF, NGHdtermeing@sfFibronegtin, é&éﬁewﬁiﬁ%‘é%h%ﬁdﬁl@%@ 18ag/misone,

cortisol, .dexameth soneﬂér any ot her nolecule fromthe steroid famly,

prolaciin, an a &ord Bwr ‘nmone, ACTH, glutanmate, serotonin,
acetyl choI i ne, éfq J noic acid (RA) or any other vitamn D
derivati ve, liget thesg, t’ioﬁ forskolin, Simvastatin, MCDB-201, MCT- 165,

gl atiramer acet Iatlr etate-1ike mol ecul e, | FN al pha, |FN beta
or any ot her ﬁ?ﬁéﬁ@@‘%ﬁ%ﬁwj@&éﬁﬁ sodi um sel enite, linoleic acid,
ascorbic_acid, n, a7ncyt| di n PDG-, VEGF, cardiotrophin, 5 and
t hr ombi P or Rosfl{ﬁe a’gztiﬁsrfég gt oo, ‘H%%Hﬁer ations, typically ranging from
about 100 pg/m to about 100 ug/ mL (or nolar equi vaI ents). Typically,

medi um shoul d not be used nore than 10 days fromits preparation date.
PROTOCOL 1: Medilwnackondamee hswitbe ae némisfdinaP- mfeﬁha/epdesanﬂaim&ﬁm:n sedlirh

Bt of ogous BOPARE ™ il Sl RESHN T b RBioReas; (i ook shlsbetr -

Medi um f or dirdothnergnepateddfonCplesae)r | ved neuronal progeni tor cells. Serumf ree
medi um (e.g., X-vivo 15 (TM) 20 ng/m bFGF 50 ng/m NG 20200 uM BHA (this
i s added during the last 24 hours of culturing)

PROTOCOL: Preparation of serum from human plasma.

10 Take 100 ml of undiluted blood.
Spin at 1100 g (2500 rpm) for 10 min,
Transfer the upper layer (plasma) to a new 50 ml tube.

Add 1.0 ml 0.8M CaClip-2HO for every 40 ml plasma.

Incubate for 0.5 - 3 hours at 37 C.
15 Spin coagulated plasﬁa 5 min at 2500 g.
Collect the serum in a new tube, avoiding clotting.

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

In accordance with an embodiment of the present invention, medium

preparation is catried out using the following protocols:

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

medinm,

Medium can contain one or more additives, such as LIF, EPO, IGF, b-FGF,
M-CSF, GM-CSF, TGF alpha, TGF beta, VEGF, BHA, BDNF, NGF, EGF, NT3,
NT4/5, GDNF, S-100, CNTF, NGF3, CFN, ADMIF, estrogen, progesterone,
25  cortisone, cortisol, dexamethasone, or any other molecule from the steroid family,
prolactin, an adrenocorticoid hormone, ACTH, glutamate, serotonin, acetylcholine,
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10 ng/ M 1FN beta 10 ug/ral glatiraner acetate 10 uMforskolin 1 tiM
cortisone 251 ug/m insulin PROTOCCOL 2.1: Mediumfor enhancenent of
CCP-deri ved neuronal progenitor cells. 'Serumfree nmedium (e.g.. X-vivo 15
(TM) ' 20 ng/m DbFGF 550 ng/m NG 25 ng/ml BDNF 200 uM BHA (this is added
during theyw@shrddigaour s of culturing) PROTOCOL 3: Medipgid fh7@akgncenment
of CCP- derived retinal cells. Serumfree nmedium(e.g., X-vivo 15 (TM)
1010% aut ol ogous serum 5 U m Heparin 10 nvg/,m G-, 20 gﬁégj gF_GF 10 ug/ m
gl ati r amer Ngbastineic agildBA) erany\gthes VBpgypdbegrivative. Mottt B dmsstPe rent  of
CCP- der i Ve fafahiR Meeys-201 GNEI- 150 $fMtdnQl debtbleS a glSli@Rel acetate-like
Serumfree mediumi(e.qg., X-vivo 15 m ) 2010% aut ol ogous serum

molecule, allgaa, IFN beta or any other immunoregulatery agent sodium selenite, -

linoleic acid, ascorbic acid, transferrin, 5-azacytidine, PDGF, VEGF, cardiotrophin,

5 and thrombin or Rosiglitazone in various concentrations, typically ranging from

about 100 pg/ml to about 100 pg/ml (or molar equivalents).

Typiéally, medium should not be used more than 10 days from its prepmaﬁon
date.

PROTOCOL 1: Medium for enhancement of CCP-derived angiogenic cell precursors
10 (ACPs).

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

10% autologous serum
5 IU/mi Heparin
5 ng/ml VEGF

15 1 ng/ml EPO

PROTOCOL 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
20 . 200 uM BHA (this is added during the last 24 hours of culturing)
10 ng/ml IFN beta
10 ug/mi glatiramer acetate
10 uM forskolin
1 uM cortisone

25 1 ug/ml insulin
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20 nghnl bFGF 20 ug/m I1FN beta 5 RI heparin. Step pi Five to ten days
after culture onset, add 3 uM 5-azacytidine for 24 hours. PROTOCOL 4h:
Medi um for enhancenent of CCP-derived CMC progenitor cells. Serumfree
medi um DM BM Low gl ucose 520% aut ol ogous serum 10% MCDB- 201 2 ughad.

Insulin 2 ferin 10 ng/ n  Sodi um Selgqi S0/ M BSA
1 nM Dexarreq%gaslﬂg;ri;ﬁeﬁgz% ug/nal datiranmer acetate 0.47 /n{]lﬁ] I no e| c acid
0.1 |nN|Ascorb|c Acld 15100 um cen|C|II|n In accordance mnth an
enbodi nent N ! HEe i/ ¥90 e i [ (f rraelVee :

carried out, |ng the follomnng pr ot ocol : PROTOCCL 1 Preparatlon of’
100 M enri 3d medi um cont ai ni ng 10@6auto|ogous 20 conditioned nedi um
Thaw 10 n  conditi,gngd. When thawed, add it to
culture nedlunluélng plpettej@%&tractlonRQ tlssue pi eces for co-cul ture:

Di ssection of rag Q&ggﬁeyessels (ot her non-human or human tissues may al so
be 25 used): 8

5 50 ng/ml NGF
25 ng/ml BDNF
200 uM BHA (this is added during the last 24 hours of culturing)

PROTOCOL 3: Medium for enhancement of CCP- derived retinal cells.

Serum-free medium (e.g., X-vivo 15 (TM))
10 10% autologous serum

5 TU/ml Heparin

10 ng/ml EGF

20 ng/m] bFGF

10 ug/ml glatiramer acetate

15 50 ng/ml NGF3

PROTOCOL 4a. Medium for enhancement of CCP-derived cardiomyocyte (CMO)
progenitor cells,

Step I

Serum-free medium (e.g., X-vivo 15 ™)
20 10% autologous serum

20 ng/mi bFGF

20 ug/ml IFN beta

5 IU heparin.
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Anest heti ze ani mal using anesthetic reagents (e.g., 60-70% CO2, isoflurane,
benz, ocaine, etc.). Lay animal on its back and fix it to an operating
table. Using sterile scissors, cut animal's skin and expose the inner
derms. SUsing a second set of sterile scissors, cut the derms, cut chest
bones, and vexypRscnidte heart and aorta. Cut small piecescrdrzhorodsmlm | ong,
fromthe aorta and ot her bl ood vessels, and place themin a container
pre-filled wwth 50 m cold culture medium(e.g. RPIVII, X-vivo 15 (TM, or
any ot her grow IStepdd um . 10Using forceps and scissors, clean tissue
sections, to renpve outer | ayer,s such l e connectlve
tissue. Using fgﬂ‘{f’*éﬁée“%e%s gF‘B‘é‘Feoné‘?}ta%géwg %W@@@é ahOBﬁg its |ength,
and expose the inner l|ayer of endothelial cells. Using forceps and scal pel,
cut small pi'eces of up to 0.1 cer fromthe tlssue 151t is to be understood
t hat wher e ZRATOEOL dbhiMicdjing Padey 'S eeiniioli gefls

present invention, the scope of t he present |nvent|on hacludes extracting a
bl ood vessel fr Seum fremmediva DMEMILovrgincosxanpl e, an i nci sion nmay be nade
over the saphenous vein, in order to facilitate dissection of a distal 1 cm
portion3of the (26Yoautclogobsseamy veins thereto are tied and transected.

Distal and 20 proxi mal ends of the 1 cm portion of the saphenous vein are
tied, and the véaD¥ MEDBa2llest ed. Use the dissected tissue for direct
and/or indirect co-culturing with the CCP and/or to generate conditioned
medi um Gener at 2owg/ngffIngidindi t i oned medi um 25Lay di ssected pieces in culture
containers, for exanple in T75 flasks, or 50 m tubes. Optionally, fill
with cell cultulegfeldirensfasiont aining 0.1 - 3 ug/m or 3 - 100 ug/ral
apoptotic reagent (such as valinonycin, etoposide or Staurosporine), until
al | pieces are d6wngmdfodiupeielaniitr cul ture medi um every 2 days.

10 50 mg/ml BSA

1 nM Dexamethasone

20 ug/ml Glatiramer acetate
0.47 ug/ml Linoleic acid
0.1 mM Ascorbic Acid

i5 100 U/ml penicillin

In accordance with an embodiment of the present invention, conditioned

medium preparation is carried out using the following protocol:

PROTOCOL 1: Preparation of 100 ml enriched medium containing 10% autologous
20 conditioned medium.

Thaw 10 ml 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
25 wused):
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Coll ect this medi um (now conditioned nedium into 50 m tubes. Spin

coll ected conditioned nmediumat 450 g for 10 mn, at roomtenperature.

Col | ect supernatant in a new sterile container. 5Details regarding
preservation of the conditioned nmedium in accordance with an enbodi nent of
t he presentwbRyeAbdien, are described herei nbel ow. POTIRSRPhdsdce W th
an enbodi nent of the present invention, culturing of a CCP to produce a PCP
is carried out using the follow ng Bqut ocol s: PROTOCOL 1: Cul turing of
CCP cel | suspendMsibptizeppangtuging anesthefiesmagends,Erten@l-Fi1e (O, ioflwaneit es at 450
g, 21 C. Discard thgegdegidatgnt. Gently, mx cell pellet and re-suspend
the CCP cells. Re-suspend pellet to 10 mllion CC? cells / nl.

Fill T75°flask Haylnikdl 64 it€ck GReek TRt dPeraffgiadgdd 5 m of 10 million CC?
15cells / m to attain a final concentration of 50 mllion CCP cells/fl ask.

Incubate T75 fl asski stepil@écRBordtdt HihAlgekidlandéxgfose & ifaelaerRBROTOCOL 2: Applied

hvi xoda. =~ For some applications, increased expansion and/or

differerdiati on Wingt d16ccobP séTay shelcoRisBbm st e 86ROS UhecHebt Bdass, Galil culture
to oxygen starvation, e's?f 0.1-5% or 20 5-15% oxygen (hypoxia), for 2-12
or 12-48 hours. Thi $Rog 9B‘F3«§taqnfl§°%ne one or nore tines, at different

poi nts during Cijﬂlé c;Lt_uri ng. | ncybate T75 flasks in an oxygen-controll ed
i ncubat or. Set sty Sﬁf%séﬁ?‘éo% frgmiityg agstapngoiher Blopd véssels. apdi s | evel

for 24 hours. Rermv%%épéﬂmeﬁﬂ i8Sk SontdiRMpk AN iR 300k1 8618 BT InGhe cul ture.
25Take a sanpl e of cells and test viability by Trypan bl ue exclusion
met hod. Set the ox{ffe RPYHeSwinod S{TMe apy elisngrowthan Re-insert the
flasks jnto the_incupbator and continue incubation for the rest of the
period. 10rhi s pr SE@gdecrsard sessompelaandifsus setiansaipprRoveness layeresikh dur i ng t he
cul ture period and/ armcleNfaf) addconfi@ivOfisst€ hours before Sterm nation of the
cul ture. PROTOCOLS: Reseedi ng of adherent and/or detached and/or floating

cells. Using forceps and scalpel, cut each blood vessel along its length, and expose

the inner layer of endothelial cells.
Using forceps and scalpel, cut small pieces of up to 0.1 cm? from the tissue.

15 It is to be understood that whereas this technique is in accordance with one
embodiment of the present invention, the scope of the present invention includes
exiracting a blood vessel from a human, as well. For example, an incision may be
made over the saphenous vein, in order to facilitate dissection of a distal 1 cm
portion of the vein. Tributar:y veins thereto are tied and transected. Distal and

20 proximal ends of the 1 cm portion of the saphenous vein are tied, and the vein is
harvested.

Use the dissected tissue for direct and/or indirect co-culturing with the CCP
and/or to generate conditioned medium.
Generation of conditioned medium:

25 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 ug/ml or 3 - 100
ug/ml apoptotic reagent (such as valinomycin, etoposide or

Stanrosporine), until all pieces are covered.
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For some applications, increased expansion and differentiation of the CCP
may be achi eved by re-seeding collected cells on new pre-coated dishes in
culture nedium 10Collect all cultured CCP in tubes. Spin tubes for 10

m nutes at 450 g, 21 C. Discard the supernatant. Gently m x pellet and

re- suspendwaeidogiozfs210 ral fresh nmedi um per 175 fl ask. reaatosuepswded cel | s
in new pre-coated 175 flasks. 15Continue culturing the cells, and perform

all other activit ei medi um ref reshnment vi sual inspection, and/or
fl owbcytorr}st ry), é &Eﬂ%‘l“gﬁ‘? e:: si‘gelﬁ@cri bed herein. This procedure

d hin 24, 48,
%Z‘”hoﬁrﬁeée%?‘é%ﬁ%ﬁ@a%w% oo reelipeed Bt IS EREpBince wich an o
1 ssue. dor i ved SORAPIFORSA LGNS %&@“gﬁab@ﬂw&tﬁ%@a@mﬂsW g

n.the presence of conditioned

protocol : PROT
medi um-der i ved%og‘?ﬁ%glpﬁfn&%ﬂ{wgg’fgﬁm :e o 258p| n CCP ceI I s for 15 m nutes

at 500 g, 21 C card .t he su nat t nd
re-suspgnd cell P%ag‘s%e Wﬁr?se%ﬁﬁ?ﬁfﬁﬁ %03%{]}8&9&0 galrre [ um cont %%V%u ng 1-20%
aut ol ogous aaefmbodiae cfithelpreetd iovsitioh,iatddcriied harinbelow. Seed-flasks with
2-5 mllion CCP cells/m. 5Incubate flasks at 37 C, 5% CO2. After first

t hree days of culture non adherent cells can be renmoved fromthe culture.

I n accordance wi} tuﬁﬁ’é hi ng of
the nedia in ongm ng gr OW Nng g%%g &P}egfgfs)ﬁl? %%?ér]?eﬁlﬁg%?&bm ngBtPEe

fol | owi ng ﬂ@qumduca@R@inmad@lmﬁsmme fdldivding protopd®i ng growi ng fl asks
shoul d occur every 3-4 days.

PROTOCOL 1: Culturing of CCP cell suspension in T75 Flasks.

10 Spin suspension for 15 minutes at 450 g, 21 C.
Discard the supernatant.
Gently, mix cell pellet and re-suspend the CCP cells.
Re-suspend pellet to 10 million CCP cells / ml.

Fill T75 flask with 15 m] enriched medium, and add 5 ml of 10 million CCP
15 cells / mi to attain a final concentration of 50 million CCP celis/flask.

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

PROTOCOL, 2: Applied hypoxia.

For some applications, increased expansion and/or differentiation of the CCP

may be obtained by exposure of the cell culture to oxygen starvation, e.g., 0.1-3% or

20 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.
Remove the flasks from the incubator and examine the culture.

25 Take a sample of CCP cells and test viability by Trypan blue exclusion

method.
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PROTOCOL 1: Refreshing of mediumin T-75 Fl asks. Coll ect non-adherent cells$
in 50 m tubes. Fill every flask with 10 mM fresh culture nmedi um

enriched with conditioned 15medi um Spin tubes for 10 m nutes at 450 g, RT;
di scard the supernatant. Gently mx cell pellet and re-suspend cells in 10
m /flask frwehogubiisy e medi um enriched with condition neeimso7RRkigrn 5 m

of cell suspension to every flask. 20l n accordance with an enbodi ment of

the present inv 0 i ndi rect culture CCP cells with tissue
di ssection is c H‘Jﬁ&%{‘P{%ﬁ%@Oﬁﬁ%‘ﬂF‘bﬁ%ﬂ% ‘prot ocol : PROTOCOL 1:

I ndi rect co-cul tyre of  dissected blo dves .and, cells in a

seni - per meabl e r@erfﬂ R e gﬁ%ﬁ 31? ‘i?‘é?“ %ﬁ%ﬁ’@ﬁ“ i fr the w8tef | n the

upper chanber of theﬂ&rmaba.tn&sﬁﬂcd“dﬁﬁc@ﬁb&i‘?eﬁ&ﬂfoﬂ&éﬁgﬁbbﬁemkane 89
can be pre-coated with

| mpl ant CCP cells in | Qwer, chanmber

gr owt h- enhanci ng ol StGgthe cd'iltH"‘ea@f’""’t‘? Ia\ﬁgﬁ’é rf’&§ of /B rhoneschafore a growt h
factor, 4issue-deriVvegmaxtib@ofBs bitug nMatrix and an anti body. 5Refresh
culture nediumin the upper chamber - aspirate conditioned mediuminto 50
m tubes and add autol ogous culture nedium Pr eserve col | ected conditioned
medi um at - [ el oculture
Refresh cul '- S T C1 cont ai ni ng
101- 20% aut ol og % C ndJ L on i nt e grow ng
and harvesting ?éﬁ scrfaoﬂgi%e’r e gsgéo e‘E’Tslf’ﬂrag %‘glﬁﬁ%& 8%‘? rs within

a cul ture cost b ahieved by re-seeding collected cells on new prencoated dishes in culture

medium.
10 Collect all cultured CCP in tubes.
Spin tubes for 10 minutes at 450 g, 21 C.
Discard the supernatant.
Genﬂy mix pellet and re-suspend cells in 10 ml fresh medium per T75 flask.
Seed suspended cells in new pre-coated T75 flasks.

- 15 Continue culturing the cells, and perform all other activities {e.g., medium
refreshment, visual inspection, and/or flow cytometry), as appropriate,

as described herein.,

This procedure can be performed weekly during the culture period and/or
within 24, 48, or 72 hours before termination of the culture.

20 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:

PROTOCOL, 1: Culturing of CCP in the presence of conditioned medium derived
from a blood vessel culture,

25 Spin CCP cells for 15 minutes at 500 g, 21 C.

Discard the supernatant.
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I n accordance with an enbodi nent of the present invention, co-culturing
within a culture container is carried out using the follow ng protocol: 15
PROTOCOL 1: Direct co-culturing of autol ogous dissected bl ood vessel and
CCP cells. Lay dissected tissue pieces in pre-coated flasks. |Inplant CCP
cells in pmomorteetizsecond chanber. Using forceps, takeCouL2001/e8i08 pi eces
after four days of. co-culture. 20Refresh culture nedium of the CCP cells
with culture medi i 0 - 2Q0 4 -~ 20%
condi tion nedi u%&@orr?l]g{]éneuﬁg?%%ﬁnégﬁﬁ%%@gggﬁ?;ﬁg%% fag%%g%gr ein.

I n accordance w th amedindoodiompitingf 1-26% prutdleguusi semnt | anl/othal-¥¥4t i ng of
the cellular product is..car ieg gut using the follow ng protocol: PROTOCOL
1: Collection of resfﬂaﬁ‘\uﬁﬁ " tures. Collect cells in.50 m tubes.

Carefully wash {l Sur. by. pi ti with cold PBS to detach adherent
e ol on: Sttt e sifioB R gRLY 11 00 PBR O e Ae Ao s

Det ach r.emai ni n hegpent I B0 gentle novenents with cell scraper.
Col | ect 5t he det acﬁgaée%aesﬁ%t%ir%%g{égb?hem to the tubes Optionally, add 5 m

EDTA to each flgsk and.inc @,ﬁ 37.C Lo O thgdet ached
cells and add themto rthﬁeg #Q%Eéfsec plehz?%géggeflg?%%nnk, ?%l&‘%ggmg, Foom

t enperat ure. Re-suspadidre he pellets in 2-5 mM PBS. Count the cells in
Trypan bl ue. ‘ I n accordance with an enbodi nent of the present
invention, cellular product 15 preservation is carried out using the

fol I owi ng pr ot 0gpl 3ordance wiitinl dAEHdiRnP HERE phdht BRvekdi], rdtfbsRhE SLf¥at | on
medi a or frozen in ?ree2|ng buffer until usSe for-transplantafion into a
patient. media in ongoing growing CCP cultures is carried out using the following protocol:

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

PROTOCOL 1: Refreshing of medium in T-75 Flasks.

Collect non-adherent cells in 50 mi tubes.

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

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

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

medium enriched with condition medivm.

Return 5 ml of cell suspension to every flask.

20 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:

PROTOCOI, 1: Indirect co-culture of dissected blood vessel and CCP cells in a
semi-permeable membrane apparatus.

25 Lay dissected tissue pieces in the upper chamber of the apparatus on top of

the semi-permeable membrane.
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PROTOCOL 1: Crvopreservation of cellular product. Prepare
freezing buffer containing 90% human aut ol ogous serum and 10% 20DMSO.
Suspend cel lul ar product in freezing buffer and freeze in liquid nitrogen.
PROTOCOL 2- Short-period preservation of cellular product. Prepare

preservati owomdi/wmezncl udi ng growt h medi um contai ni ng ke?@%@MthhPIous
serum with few or no other additives. Maintain preservation nmedium25 with

cel lul ar productyat, 212 ln accordance with an enbodi ment of the present
i nvention, condi{r%’(%%%g%ecél%q%%%cg@d?%h and preservation is carried ou]E
using the foll ow | Sondi tioned nedium can be kept until use for
growt h medi um p%%@?%%?%ﬁ%ﬁcl °8ﬁgg‘g “ﬂ@ﬁ%ﬁ#?ﬁ%ﬁ?ﬁ'&gﬁﬁd .Efse‘"b‘?. # under

S e cand!ond” ssgrsphiet o 4 sove o bt B 2. 450 o
1 C. ect superna in.a new sterile container. Fi

through a 22 um Prenbrcgﬁ‘g?“ﬂ‘iﬂpﬁ%fa“c@hg? % oned nediumto 10 and/or 50 m
sterile tubes, ppemarked wi th donor details. 10Keep at -20 C u_ntiI.u_se. .
I'n accor%jance Wi Fﬁﬁ‘gsﬁc 88%‘3&%“1 elgqggr%a@ggmasp ?ﬂqdﬁlr?,n_“’:fﬂ@ﬂ}“@t aining is
carried out using t hentbSD e wibegamt AdeemlogoudRELORIduky. St ai ning of ACP

enriched popul ati on. FACS staining protocol: Tube No. Staining A m of
staining 1. Preserve collected conditioned medium at -20 C.

Remove upper chamber after four days of co-culture.

Refresh culture medium of the CCP cells with culture medium containing

10 : 1-20% autologous serum and/or 1-20% conditioned medium.

Continue growing and harvesting as described herein.

Co-culture in separate chambers within a culture container

In accordance with an embodiment of the present invention, co-culturing
within a culture container is carried out using the following protocol:

15 PROTOCOL 1: Direct co-culturing of autologous dissected blood vessel and CCP

cells.
Lay dissected tissue pieces in pre-coated flasks.
Implant CCP cells in pre coated second chamber,
Using forceps, take out tissue pieces after four days of co-culture.

20 Refresh culture medium of the CCP cells with culture medium containing

1-20% autologous serum and/or 1-20% condition medium.

Continne 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:
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Cells Un-stained control 2. CD45 (1gGl)-FITC Single staining for PMI and
conpensation settings 3. CDl4-PE (lg&a) 4. CH45 (1gGl)-APC 5.
m gd -FI TC m gd - PE m g01- APC | sotype control 6. CD45-FITC (1gGl) KDR-PE
(lg&xa) CD34- APC (1gGl)

WO 2007/102162 PCT/IL2007/000308

PROTOCOL 1: Collection of resulting ACP cultures.
Collect cells in 50 mi tubes.

Carefully wash flask surface by pipetting with cold PBS to detach adherent

cells.
5 Collect washed aciherent cells to 50 ml tubes.
Add 5 ml of cold PBS.
Detach remaining adherent cells using gentle movements with cell scraper.
Collect the detached celis and add them to the tubes
Optionally, add 5 ml EDTA to each flask and incubate at 37 C for 5 min.

10 Collect the detached cells and add them to the tubes Spin tubes for 5 min, at
450 g, room temperature.

Re-suspend the pellets in 2-5 mi PBS.

"Count the cells in Trypan blue.

In accordance with an embodiment of the present invention, cellular product

15  preservation is carried out using the following protocols:

Cellular product can be kept in preservation media or frozen in freezing

buffer uniil use for transplantation into a patient.

PROTOCOL 1: Cryopreservation of cellular product.

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

Suspend cellular product in freezing buffer and freeze in liquid nitrogen.

PROTOCOL 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

25  with cellular product at 2-12C
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7. Ac-LDL-FITC CD31-PE (1gGl) 8. Uex-Lectin-FITC CD31-PE (1gGl) 9.
m gd - FI TC m g&a- PE m gd - APC | sotype control 10. CD45-FITC (1gGl)
CD133- PE (1 g&a) CD34- APC (1gQGl) WO 20071102162PCT/ 11, 2007/ 000308

WO 2007/102162 . _ PCT/IL2007/000308
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 cqllected under sterile conditions. |

5 Spin collected conditioned medium for 10 min at 450 g, 21 C.

Collect supernatant in a new sterile container.
Filter supernatant through a 22 um membrane.

Aliquot conditioned medium to 10 and/or 50 ml sterile tubes, pre-marked
with donor details.

10 Keep at -20 C until use.

In accordance with an embodiment of the present invention, FACS staining is

cartied out using the following protocol:



PROTOCOL 2: Staining of CMC progenitors. FACS staining protocol for fixed
perneabilized cells: Tube No. Staining rt step Staining 2nd step A m of
staining 1 Cells Un-stained control 2 CD45-FITC (1gGl) Single staining
for PMI and conpensation settings 3 CD14-PE (1 g&a)

WO 2007/102162 PCT/IL2007/000308

PROTQCOL 1: Staining of ACP enriched population.

FACS staining protocol:

Tube No. Staining Aim of staining
1. Cells Un-stained control
2. CD45 (IgG1)-FITC
3 CD14-PE (1gG29) Single stammg for Pl\./IT and

compensation sethngs
4. CD45 (IgG1)-APC
mIgGl-FITC
5. mlgG1-PE Isotype control
' mlgG1-APC
CDA45-FITC (IgG1)
6. KDR-PE (1gG2a)
CD34-APC (IgG1)
Ac-L.DL-FITC
! CD31-PE (IgG1)
Ulex-Lectin-FITC
> CD31-PE (1gG1)
mlgG1-FITC -
9. mligG2a-PE Isotype control
mlgGI-APC
CD45-FITC (igG1)
10. CD133-PE (1gG2a)
CD34-APC (1gG1)
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5 mgGL Anti nouse -PE Isotype control 6 Desmn Anti nouse -PE 7 Troponin
T Anti nouse -PE |sotype control I n accordance with an enbodi nent of
t he present invention, immunohistochem stry staining (NC is carried out

using the follow ng protocols: PROTOCOL 1: NC stnininu protocol for ACPs .

Slide No. Si@hhAgneSt step Aimof staining PCT/L2007/000308

PROTOCOL 2; Staining of CMC progenitors.

FACS staining protoéol for fixed permeabilized cells:

Staining . Staining
Tube No. Aim of staining

1% step 2™ step

1 Cells Un-stained conirol

2 CD45-FITC (1gG1) Single staining for

PMT and
3 CD14-PE (IgG22) compensation
settings

5 migGl _ Anti mouse -PE Isotype control

6 Desmin Anti mouse -PE

7 Troponin T Anti mouse -PE Isotype control
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1. mgGl |Isotype control 2.
Speci fic Staining 4.

St ai ni ng 6.

WO 2607/102162

In accordance with an embodiment

immunohistochemistry staining (YHC) is-carried out using the following protocols:

m gd - PE | sotype control 3.
CD144-FI TC Specific Staining 5.
Ac- LDL- FTFC CD31- PE Specific Staining 7.

PROTOCOL 1: JHC staining protocol for ACPs .

Slide Staining .
Aim of staining
No. 1st step
1. migGl Isotype control
2. mlgG1-FE Isotype control
3. CD34-APC Specific Staining
4, CD144-FITC Specific Staining
5. CD133-PE Specific Staining
Ac-LDL-FITC
6. Specific Staining
CD31-PE
Ulex-Lectin-FITC
” Specific Staining
CD31-PE

5 PROTOCOL 2: [HC staining protocol for CMC progenitors.

PCT/IL2007/000308

of the present invention,

Slide Staining Staining
Aim of staining
No. 1st step 2nd step
1. - mlgG1-FITC Isotype conirol
2. mlgG1 Anti mouse-Cy-3 Isotype control
3. Connexin 43 Anti mouse-FITC Specific Staining
4, Alfa actin Anti mouse-FITC Specific Stainiﬁg
5. Troponin Anti mouse-PE Specific Staining
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CD31- PE Specific Staining 5 PROTOCOL 2: |FIC staining protocol for CMC
progenitors. Slide No. Staining 1st step Staining 2nd step Aimof staining

1. - mgd-FITC Isotype control 2. mnlgGl Anti nouse-Cy-3 |sotype control
3. Connexin 43
WO 2607/162162 PCT/IL2007/000308

In accordance with an embodiment of the present invention, a tube formation

assay is carried out using the following protocol:

.Tube formation was tested using the ECM625(Chemicon) in vitro
angiogenesis assay kif. '
5 Angiogenic pattern and vascular tube formation was numerically scored as
described by Kayisli U.A. et al. 2005 (52).

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

cytokines from harvested cells is assessed using the following protocols:

10 Culture 0.5-1x1076 cells/mi 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 fube and freeze at -80 C until ready to

test cytokine secretion.
15 PROTOCOL 1:ELISA forIL-8.

A commercial DuoSet CXCr8/IL-8 (R&D Systems) was used for the

detection of TL-8 secretion.
PROTOCOQL 2: ometric Bead Array.

A commercial cytometric bead array (CBA) kit for human angiogenesis (BD
20 558014) was used for the detection of IL-8, VEGF, TNF and

Angiogenin secretion.

It is to be noted that the scope of the present invention includes injecting IL-8
into a human patient in order to recruit ACP cells to a given destination within a

given patient, in accordance with the needs of the patient.

25 For some applications, techniques described herein are practiced in
combination with techniques described in one or more of the references cited in the

Background section and Cross-References section of the present patent application.
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Anti nouse-FI TC Specific Staining 4. Alfa actin Anti nouse-FI TC Specific

Staining 5. Troponin Anti nouse-PE Specific Staining I n accordance
wi th an enbodi nent of the present invention, a tube formation assay is
carried out using the follow ng protocol: Tube formation was tested

usi ng the GEVhadploHsem con) in vitro angi ogenesi s assay pkirfir.2obAdado9geni c
pattern and vascul ar tube formati on was nunerically scored as descri bed by

Kayisli U A_ et al. 2005 (52). . I n accordance with an enpodi nent of the
present i nfehrgerces giisddierdny ipsludipe paigpisoratqnt Sﬂﬁ(’i}fé?‘\’}’ésf‘%‘ﬂmg‘g%}’sar?s assessed
usi ng the fQllAwdiheRiPObPeBlrdicel0Cul ture 0.54x1076 cells/m over night in
24 well plates in serumfree nmedium(e.g., X-vivo 15) Collect culture

supernat ant andpSRi 6 88 apffeiateRMhkOby Swiy eftifiestdtian sdodr nsugitadgdnant to an

eppendorf tube and freeze at -80 C until r?a%y_t%éest C .t%i ne secretion.
15 PROTOCOtechnigpgs|asendaseribed jhepgin with respect to cells derived from an animal source.

5  The scope of the present invention includes performing the techniques described
herein using a CCP derived from non-animal cells (e.g., plant cells), mutatis

mutandis.

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

upon reading the foregoing description.
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A commrercial DuoSet CXCr8/1L-8 (R&D Systens) was used for the detection of

| L-8 secretion. PROTOCOL 2: Cytonetric Bead Array. A commer ci al
cytonmetric bead array (CBA) kit for human angi ogenesis (BD 20558014) was
used for the detection of I1L-8, VEG, TNF and Angi ogeni n secretion. It

is to be noted that the scope of thé€LpiMSent invention includes injecting
IL-8 into a human patient in order to recruit ACP cells to a given
destination within a given patient, in accordance with the needs of the
pati entl: 25Fbrcompasition o matien jcOMBrsNget PAPWRTES of cytyed eRlls Hb# efomPHI® BpFlct i ced

i N comyohatioR Nofieild) o€ GO S1atE Sas AESTIBrBAY dbBordite AbtakD 6L ARILDIRE ahefsair@nces
cited in the Background section and Cross- References section of the present

pat ent BprkES{loR 2nd :ejoes8F er ences cited herein, including patents, patent
applications, and articles, are incorporated herein by reference. It

is to be apprieehapdfior BRhaty a¥¥@Mird o iclalnhi $1 wiRdkdisO the 3tii-gbpilation! doffiptistt kOBast
technlqges are describeggherein Wth respect to cells derived froman

ani mal G AE G cells e PPUB®- of t he present invention includes performng the
t echni ques descri bed herein using a CCP derived fromnon-animal cells

(e.g., 3l antTighhSoksition vt Rbtted aBdtd@izdb Slaim 1, whekdin We shb-RpuBir @aipadcedt loast
persons skilled in the art that the present invention is not limted to
what hééﬁﬁ%§ﬁ°gﬁﬁ?@8ﬁﬁﬁ 8 shown and descri bed herei nabove. Rather, 10 the
scope of the present invention includes both conbinations and

subcomnty, nat i e Solpostibe o Ahited Uscofd@t b lcREn deskEidib e sitepapunadiciompriis amedst as

vari atiops .and difications thereof that are not in the prior art, which
woul d 6@%UF%F8dE3?@8W?U R 1 ed in the art upon reading the foregoing

description. CLAIMS 1. A conposition of matter, conprising a population
of cul tsur ed Tl doipéshtivh of GRaREl 5R6rdig SblnPoptibAthion 164, wigkdis tehab-phataiost ai n

CD31Bright. d trates f Ac-L te interleukin-8
(i L s) mrteanisrbgom e poo o o S pertorhede s BAPeRF “accor ding 1. ol i m 1.

wherein the sub-popul ati on conprises at |east 10%of the cells in the
popul atd. on. Th3.comp&itldn rgastted Sdtording N tahie fond OF olaits Nigd,t wheedimith® shb-pugndatied n t he

sub- popul ation ¢ ri.ses | east 25% of .t C in the population. 4.
The Co%ﬁﬁ?ﬁ%ﬁ@ﬁt%§%W§¢§£P%§E%%§E|Wﬁr?%ﬁ€ﬁgﬂﬁ¥?§EA efei n thg gub-population

conprises at least 50% of the cells in the population. 5. The conposition
of matter acmerdinp@iton odnyatten eccoilingltaiaf® ode 4f chlier B4, nwlidhen shebsup@ppulagibn on

ﬁgﬁ; gt esgcrg};[:s alt E:%?EOO%%{; PI_QS Ipel'r-lg6 c%ﬁsr/mllgfgr aneelril)? éf% legs\clft{ ho?irs.p eriod of at |east 24

8. The composition of matter according to any one of claims 1-4, wherein at least 1.5% of the cells
of the population include a morphological feature selected from the group consisting of: a cell size larger
than 20 ﬁm, 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.

9. The composition of matter according to any one of claims 1-4, wherein at least 1.5% of the cells
of the population comprise a feature selected from the group consisting of: CD34, CD117, CD133, Tie-2,
CD344CD133+, KDR, CD34+KDR+, CD144, von Wiilebrand Factor, SH2 (CD105), SH3, fibronectin,
collagen type I, collagen type III, collagen type IV, ICAM type 1, ICAM type 2, VCAMI, vimentin, BMP-
R IA, BMP-RII, CD44, integrin bl, aSM-actin, MUCI18, CXCR8 and CXCR4.

10. The composition of matter according to any one of claims 1-4, wherein at least 1.5% of the cells

of the population secrete a molecule selected from the group consisting of: VEGF, MMP2, and MMP9.
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6. The conposition of matter according to any one of clainms 1-4, wherein

t he sub-popul ation secretes at |east 150 pg IL-8 per 106 cells/m over a

period of at |east 24 hours. 7. The conposition of matter according to any

one of clainms 1-4, wherein the sub-popul ation secretes at |east 1000 pg

| L- 8 pei. 106Theebhmsitibn ofeattenaqeerding th anfy ont of| cdearst 1-24vliewinr & leastd 5% pigthe cells

conp05| - east
750 of { Rofln PR rkfle RAR SRl QP gt et gt Epbthe AL inc)

seI ect delforpgspiphea Erénp te frdiashistag ansla tendepcy|tq migrajedowad & ehemepi#ctad um  an

el ongated cell, a spindle-shaped cell, an irregularly-shaped cell, a
granul ait?.ed OﬁJe comﬁosﬁlglln l}f ﬂl&&ﬁ* H:géreigg ?cnan? %h%ﬁ%ﬂg b Kvﬂﬂ%%l £YSist 1%"/5“51‘1+ tfaé aalel ear
cell, a'cell including flagella-1Tke structures, a cell including

pseudobdic@oru#ign aaV@éH?ndﬁw F%r@lgetffﬁewe grehameatyagiant selagted fine (ROFFASSORTHAL of
matt er &GFOENV G, SOFanY SR M AISFCnaise-11- 4, wherein at |east 1.5% of the
cells of the population conprise a feature sel ected fronlthe group
consisting of: CD34, CD 117, CD133, Tie-2, CD34+CD133+, CD34+ 10R+ CD
144, vdA- W | Thetspappiitipn ef matter aspprdingts apgyspe ofgiaams j-fophsirinat ifﬁlst 135 PLEbR IS ype

I, CO|hﬁﬂﬁ@q&&ﬁ@nh&%anﬁ&h&ﬂgﬁﬁgMEﬁﬁmMML8lCAM type 1, | CAMtype 2, VCAM,
virnentin, BMPR 1A BMP-RII, CD44, integrin bl, aSNtactin, MJUCL18, CXCR8 and
CXCR4. 10. The conposition of natter accor |ngd%o any .one o cl ai

wher ei i4at  |digspmposHion of mMpkis aceording Brclamels FOBGIAPS popultion o @ t&f@%ﬂ@f&

sel ect Qdmf)ﬁs@m}fe heb-pipald forCEMBogehitodGretifrsor VEISHs ddiVRRby imnirdVbtiihlating 1:bore-Ehle

1755% ofropiitiener ey witer Fubuiat ben S eyt e b TFent ol Fh TieheRhehe ™'

group cenSh3HHCDYS-GHm. a tube | i ke structure, a tendency to forma colony, a
tendency to forma cluster, and a tendency to mgrate toward a

chennattract nt. 12. The conposition of ter accordi n

it e 12 o HRapmraifiap of Bt SRomEef SeL 14 Shreh FSERE A pLedSh fE6uT,

t endencyll papulitigr a¢ @D4swar d a chenvattractant sel ected fron1the group
consisting of: bFGF, VEG-, SCF, G CSF, G\ CSF, and SDF-1. 13. The
conposition of matter according to any one of clains 1-4, wherein at |east
1.5% of the cells of the popul ation have a tendency to mgrate toward |L-8.
14. The conposition of matter according to claim1, wherein the popul ation
of cultured cells that conprises the sub-popul ati on of progenitor/precursor
cells is derived by in vitro stinulating a core cell population of at | east
5 mllion cells which have a density of less than 1.072 Wi, and at | east
1% of which are CD34+CD45-/Dim 15. The conposition of matter according to
claim 14, wherein greater than 70% of cells in the core cell population are
CD45+.
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