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that facilitate cell-cell contact. They also provide various soluble or resident cytokines
needed for controlled hematopoietic cell differentiation and proliferation.

The interactions between the HSC and the stroma are required to preserve the
viability of the HSCs and prevent their differentiation. Following HSCs
transplantation, the transplanted HSCs must home into the bone marrow (BM)
microenvironment and lodge in the appropriate niches before they proliferate and
differentiate.  During the homing process, the transplanted HSCs leave the

bloodstream and transmigrate by following a gradient of chemokines across the
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differentiate. During the hom ng process, the
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Mesenchymal Stromal Cells (MSCs) are a heterogeneous population of cells,
capable of differentiating into different types of mesenchymal mature cells. The
differentiation of these cells to reticular endothelial cells, fibroblasts, adipocytes, and
osteogenic precursor cells, depend upon influences from various bioactive factors.

The use of MSCs for the support of HSC engraftment is known in the art.

Several publications have demonstrated higher engraftment efficiencies of HSC when
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differentiation of these cells to reticular

endothelial cells, fibroblasts, adipocytes, and
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hematopoietic stem cells and suppressed T-cell activation in NOD-SCID mice model,

showing that unrelated, human bone marrow-derived MSCs may improve the
outcome of allogeneic transplantation.

One major obstacle in using MSCs is the difficulty of isolating large
quantities of normally occurring populations of these cells, which is technically

difficult and costly, due in part, to the limited quantity of cells. The most obvious
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Cells. 2005;23(1):3-9). Moreover, PD-MSCs (Fetal origin), but not BM derived MSC
are positive for the intracellular human leukocyte antigen-G (HLA). ? (Chang CJ, Yen
ML, Chen YC, Chien CC, Huang HI, Bai CH, Yen BL. Placenta-derived multipotent

cells exhibit immunosuppressive properties that are enhanced in the presence of

interferon-gamma. Stem Cells. 2006 Nov;24(11):2466-77.)
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cells . (Yen BL, Huang H, Chien CC, Jui HY, Ko BS,
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[Wendt, D. et al., Biotechnol Bioeng 84: 205-214, (2003)] tubular poly-L-lactic acid
(PLLA) porous scaffolds in a Radial-flow perfusion bioreactor [Kitagawa et al.,
Biotechnology and Bioengineering 93(5): 947-954 (2006)], and a plug flow bioreactor
for the growth and expansion of hematopoietic stem cells (U.S. Patent No. 6,911,201).

A three-dimensional framework, which attaches stromal cells, was suggested

in U.S. Pat. No. 6,022,743, and sponge collagen was suggested as a 3D matrix in
Hosseinkhani, H et al., [Tissue Engineering 11(9-10): 1476-1488 (2005)]. However,
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concﬁm@‘;bﬂ&hedimrprb&dédttherm fof Osdps8amainethich 8re dza{md ohHhe above
Nos. 20020123141 20030032179 and 200501 1871. However,
hn“?ﬁPgsprocedure islimted for up to 24 hours after t he
pl acenta is isolated and invol ves perfusion, therefore
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e
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i sue under three-di nensio tur condi tion
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conditiops |vdu¢ig all«wlcr:u rqxp@nsamh andsolleatingsa ponstitiened) medinmao! the
ose t
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population of cells generated according to the method as above.

According to still another aspect of the present invention there is provided an
isolated population of cells comprising adherent cells of placenta or adipose tissue,
wherein the adherent cells secrete a higher level of at least one factor selected from the
group consisting of SCF, IL-6, and FIt-3 than that secreted by adherent cells of
placenta or adipose tissue grown in a 2D culture.

According to an additional aépect of the present invention there is provided an
isolated population of cells comprising adberent cells of placenta or adipose tissue,

wherein the adherent cells express a higher level of at least one protein selected from
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According to yet another aspect of the present
invention there is provided a popul ation of cells
w@eowenesoesl according to the nethod as above. ApCDHIR00TY00380
to still another aspect of the present invention there
the group'QULidgsh af HEQRiekE PR FEDAF) 0AIdALIS deRFMbicnaRI X
adherent cells of placenta or adlzose tissue, wherein
(ALPHeXxdubsanyntic dranslationeelprgadion fagtehe (EEBY), reficulealbamdy EF-

hand e AR GE R IR EapORD BARS (RbbAdn Bl
thanqhaﬂoé)gﬁ@séca bgT adheicpp 8ellst S placerys owradipose RS giowar @ 2 2D

According to an additional aspect of the present
cultyreryent i on there is provi ded an isol ated popul ati on of

celal IS ] ] I ROG8ed
O aeSoRRD R Bl RRGIP Rpctir s Ples ARG, Hord M ghoREe
an isobel pafulaiton afastls correpyning adherené celtt eftplhcenta ¢readypase pissue,

T e B Yo AR o
sele@bP ThRL IR of At Q(Fns%ﬁﬁ@%@ﬁ%lero%&l%b@ he€ladrbiibonticlebhivedial H1

cal ci um bi ndi ng domain (R CN2) and cal ponin 1 basic

(Horphbot D4 setigenispfrm 2 presusseratd Rhqspleasenosine adhesrhesulfate
Lls. | i i -
o B 0508, Uy LS SR 6P afudPoppee

by aph@&grdells ofplaténdnont ddégose tissup igoosigida 2D cuktateat ed
popul atjon of cells comprjsing adherent cel]s of .
pl AxEpiding to aﬁﬁlpa%eaqdﬂggla ,asw%é rogﬂ ﬁ'et REeseili hivefon therg is
r ' & &t deBaSIf PRGent
o O SRS OIS GRS a8 g s o
adiphstt etisgenesbereinudhe ardhdrdtneelleomeotabaracteriz¢dinbphk) higher

. CD44 anti.gen j.sofqQrm 2 precurso hoadenosi ne,.
oG RTiTE 2ebv ) RGeS GRS heik PRSREEss OEARROR iR
gm\{,ﬁﬁf@mhuﬁlreotei n L7a (rpL7a) than that expressed by
adherent cells of placenta or adi pose tissue grown in
a Zwcerdingrte. funbeofeitirgs tin rreferiedaprbedimentsnal the geyantion
of th resent | ' . re | i 4.50}.a
despl Sr1P T phf S el | EE dp kg o 1o Cen
prolffeR€iont a or adi pose tissue, wherein the adherent cells
are characterjzed by a higher inmunosuppressive .
actAsprrding fanfurthgt aa?eca@ﬁetp% RIS [1BVEIHIOp) tz‘r‘f’éfnfsa pvided a
| td it 3 U} ki dh8%opBlation of
praleBREc LERNE B My, 206N SngRORaL bl o
cells parenttedacodeting idtbe niegiodwas abeve. nmmunosuppr essi ve

Aochiegrding 463 Gt roapat e mreset bt et dfrgided o
phafhitleftitad QIndsARM BorRPddiRg CAUkh Cadhive OfpRRlidnt,Othe conditioned

conpri Si ng, as an active 1ngredient, the popul ation of
medium produced according to the method as above.

According to yet a further aspect of the present invention there is provided a
pharmaceutical composition comprising, as an active ingredient, the isolated
population of cells accord:mg to above.

According to still a further aspect of the present invention there is provided a
method of treating a condition which may benefit from stromal cell transplantation in a
subject in need thereof, the method comprising administering to the subject a

therapeutically effective amount of adherent cells of a tissue selected from the group
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cells generated according to the nmethod as above.
According to a further aspect of the present invention
W baraoso83 provi ded a pharmaceuti cal conpositi OPCT/IL2007/000380
conprising, as an active ingredient, the conditioned
( % A t A () .
consiRilg A ARHH"A AEHRC AR [ Bokhf REHIP ASRRRKEwhich may
beneifin ront stan ctl émasplatpiconvindiedsubjgehar maceut i cal

conposition c. i Sing, as active. i ngredient., the
| socaedipe Ui FisthenRsnest PEbs DESPR: YIS Taicrels provided a
metfRICH LR 4 ﬁoxﬁﬁﬂ.ié_)ﬂ wﬁich%eg*e?eﬁﬁ@&ﬁtstrgﬁlat 841 RaRpRAtation in a

I nvention there i s provi a method of treating a _.
subjedsntii neesh théreeth thaymbéndf ¢amyfrising edmanisieripg| fo the subject a

trapspl ant.at.ion in bj ect. | I -
G382 € i 688 DS DE bRyt 48 v
front Refigne Weicctld! ftolf flRchioup @mbistiig of pladeateeand adigose afssue,
a tissue selected fromthe grgugconsi sti Hg of placenta
therehydireaiing dacqnditionewhichananlene e e sell SRRy gipn in the
subj%ﬁi ch may benefit fromstemcell transplantation in
e subject. According to still a further aspect of
t he\cporliento stillve fidriten asieet ef ibs ressut thedntéomtheteoid podvided a

treafing a condition which b fit f t I
methad Pl £5i50i8| i BIRIGR TFIRORSSs tiof sCpIoFnimBest Pistobotte ppod
con@ﬁﬁihgdad@lﬁﬁﬁférﬁg% My et @F iHeehp@tidaMe SfERiti®Etantount of the

] erapeutically effective ampunt of a conditioned |
isolated|papulatiom df eelimef elaims 3dés fvedoF Fofe astip Jeduee the immune

. seleectlged eIy the group consisting of placenta and
TeSPRBY p18§ 11°8Ste, ther eby treating the condition which
mayAdesrihd to §tilD fartHee MRat@td i thaniepdritiet giréforred emibhéiments the

subject. According to still a further aspect of the
subjseieis ptted mibirelldhereMere i s provi ded a method of

r e%&b@nﬁbe&tnmggﬁggg SSRABS S I8 RsGYlIGHEfetad REMPdiments the

t hereo conprising admnistering to the
methobfiether corhpriseapdminigedidgstanfcelds.i ve anount of the

i so] ate opul.atign of cells_of,clai 3. 4, 5 . or

S AGoatnd B Hufnutie Haninin e S Riediorend eRballas te
sterRCARY DifiRist Bedbiopbicfiblkfehflellbeat ures in the descri bed

preferred enbodi ments the subject is treated with cell

t hehegoyding\te stildliferther deatutes in therdeperibetlaefvried cmpodiygents the
descr. bed, preferre i 4.
L
f ur Abwidihgad viile Suither tib@ude S tHebcdiedf grefeedd embodiments the
enbodi nents the stemcells conpri se%‘gfrmt opoi eti c saem
cellg are asimipgstesrddionlgwing admipjsiratign ¢fethe peditipned mediypor adherent
escri bed preferred enbodi nents the
cells.
According to still further features in the described preferred embodiments the
adherent cells are obtained from a three dimensional culture.
According to still further features in the described preferred embodiments the
adherent cells are obtained from a two dimensional culture.
According to still further features in the described preferred embodiments the
condition is selected from the group consisting of stem cell deficiency, heart disease,
Parkinson's disease, cancer, Alzheimer's disease, stroke, burns, loss of tissue, loss of

blood, anemia, autoimmune disorders, diabetes, arthritis, Multiple Sclerosis, graft vs.

host disease (GvHD), neurodegenerative disorders, autoimmune encephalomyelitis
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cells are adm ni stered concomtantly with the

condi ti oned nmedi um or adherent cells. According to
wa@riorhodoos t her features in the described pref eP€EUL2007/000380

enbodi nents the cells are adm nistered foll ow ng

d &bdsQeythé atbﬁus«:fmsﬁ ! RO o eithiili) sy steiiiRy @dérosi
(EAE? @Sglnﬁ%é‘g%drsdl ng Itno sti Rurt her features S|yn t he O
Sjorgda's cyyintetep nnm@pleeaclmdﬁl\ﬁ%htlgly@aﬁ@% apeist (NE), Suijain-

ai, ned I I
Barrg gygil‘i"m &Ellgﬁ’l 3{“51 ur es ?I%ﬁcﬁﬁg (%iﬁic %ea Sﬁ?gsf%e‘% ggsuhn
depefdeR@ iRk $dlies @DDMEeaid Deflahtmatosy BbveiDischsé.r om a two
di mensi onal culture. According to still _furth

f oApaFAiSE i stlh SUHEE S54tWER Th i P EeP IR R s diments the
three AR clfurd S&ﬁgﬁ&g al TP BRokddgtogy OUP consi sting of

heart di sease, Parki nson's
di Aeasding taustid it ztbaiurm fin sheilesenlesl, prefarisdeembmdiments the

| 0ss. of tj | oss of Dl n U
bioregRgg sl b ez uidr e of  Rofeyy Bk fntnuous
stlrr&rtﬁiﬁlé bi¥feactdPald £iiagamey-bed bldteactteur odegener at | V e
di sorders, autoi nmune encephalonyelltlsggﬁg stenc

| uagg)rémgtth st tfothey f@:gp_qg}s in theadessribsdipts ,qnl'llgodlments the

|
R R e
BaAE:@or&ﬁgdb Gt f(ERS) featipesih Nt déssribidd) peifatiead enigadinents the
G aves's Disease, Insulin endent Dl %@ aotjlr\/é tﬁn
threq pmpsional] CUIHEE £RMRISFS amﬂg Tep Rl S g ' 81
consf’sttr%lg doff 4 r#oi}%@iﬁf e@hdé y%?k(f}léhet r&epgﬁﬁ%ﬂo%@r&ﬂﬁvﬁ&fé @dpolyvinyl

i mensi onal cul ture cogprl Ses a |
chloﬁﬂb bi poyatyrane, aAwdputiong & oclbtlpdel adetate, e gldse 4tbgr.ex cpigmic

e de rlbed ref r ed enbodlnents aQr
particls; 8 SRR PSP EB AP bIoBet g T et
andgﬁg{eﬁqggtgrﬁbe@ conti nuous stirred tank bi oreactor and a
stationary-bed bioreactor. According to sti]l further

f edtcgording o stilcfugthercicptyees irthe descalicd prdersrbpmiodipents the
cultt?rﬁjr%%tl\l;sj%#fngtecg pleea&%lé is effected under a continuous
acetl

L& medPim  Accor di ng to still further
f eatdds@sng © dtilefugibscfeatiecs inrthé desceibbed phfeireemboditeents the

three di mensional culture conprises an adherent
cultwmgeqs@gfpctg@fcg@{ kastty &St he group consisting of a

po'AY %ﬁltdfﬁ{ oastﬁ?ﬂt‘ﬁk}(i’éaﬁﬂ@s 1n3th9 QAkydrive@ rp?él‘@llr&:[ eRAbOYInRAL: the

a po orid ystyrene, ol ysul fone, a
cultarhgd mleﬂ‘setediumnlstheadtaargitaslk fepdieat least 605 eeandlugage: i cl e,

a matrigel el | ul ar
RS, i 30 FRBEPASH oAt RERRP bpimens
conditiBR mayMea&iidid8 theFasilitdtion fod h&l’ﬁ%ﬁ&@ﬁ& bltéﬁﬁcellll’éngi‘ttftment
escrlg preferred enbodi nents the culturing is
ef ffm;:pgﬁng t;r stil furthgs feagqusaysthe described preferred embodiments the
adherent cells comprise a positive marker expression array selected from the group
consisting of CD73, CD90, CD29 and CD105.

According to still further features in the described preferred embodiments the
adherent cells comprise a negative marker expression array selected from the group
consisting of CD45, CD80, HLA-DR, CD11b, CD14, CD19, CD34 and CD79.

According to still further features in the described preferred embodiments the

adherent cells secrete a higher level of at least one factor selected from the group
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According to still further features in the described
preferred enbodi ments the;gulturing is effected for at
wo e@gtiof®oziays. According to still further featRCEBE2007/000380
t he described preferred enbodi ments the culturing is
of i c t t c8B flom
consiEE B SCTe T b g1 RE NEEE oot ofcPACE pLadbERE! 2 Mo
placetiesaradipde fissa grovadinern?lddittenat s t he condition nay

benefit. from. facilitati f henpt 0poi et |
o ohfoautigeds Ao deasiist 1 Bt SeseT T PR ol the
adhefcegf F:a?s 8651651 PRIghAT I8 ofed leabode Pestem deltaddfiemetit group

S conprise a positive marker expression arra

consistihg of g4 histerehfamily odif2 Adon £ildehyeg Y@ggg}aSQ%@?—(LEHzéi)a
105.. A ' j i
B
bind@@NWrh&i @RCNDAhAV ealpbhinel aspr smsbthnmanclay((NENBethed that
fromthe group consjsti n% of. CD45, CDBO, 'HL’%;;?Rl CDI
sccteta] BgTeCBAD: OBBIACEHA CURHBOCARSHT BONG 16 21 Y

;ﬁ%g%lﬁﬁeiplfgec@tsﬂﬂ%% 16red 88 thd BEL iBELHRIERA embodiments the

ts the adherent cells secrete a higher |evel
adhesdnt atlld exgsdss alewérdetrd of seprestieniof atdeast lpge protein selected from

oo Ao SR i b SR L0, coss

antigHIiRFSEn biptsuesos PiMbspRoadeddinidt pHssphoARey Fintt@isé D isoform
still further features in the described preferr

d
& (PasbBiubribpsomel utRin dre @Bl Ta) Bt seereterl e pdlcesns cells

of, _at .| east [ i.N. s fromthe group
fromcl%}ﬁ%elnga( (i)rna;dlpé)g Qﬁﬁsﬁe %}Os oﬁlea?#]g%hﬁgre( H2AF), Al dehyde
dehydsapgn@seilXutthtieatdes iautkadyatibed prafasédembodiments the

el ongation factor 2 (EEEF2), reticul qcal bin 3, EF-hand.

adhegeitt oLlmoB ITRRAHR 28R RRATFETPTEKDYY ArHEes [TRBHINSUPHSERSI Vg Bcttvity
| iSEL 504 iy 2P HRRORNT

than RO AgERAS oB1Ld (P MdentARAIAL 566 GRS 04 by IDINRLRD

c ulAtcaorlingMocssilldfurthett feasirésl in thedessibed emfeamred emmhodiments the
. described preferred enbodinents e adhe t cells
immg e BRE v B B Ter oo el adn TR FO R ARbaC ! (o

Pr QiBbfiiSeloeqliEfirthbOatiles Bl [es@ibet Préfdgedbmbodiments the

het er ogeneous nucl ear ribonucl eoprotem H (Hnrphl),
cellGoaprisatcefehavingmd sromal sipoeealt Rgnotypephosphoadenosi ne 5

phosphosul f at i S P .
PPOSTIOIL |\ AL DLt PR o
stro@dhgémell pabdotygercomppiseCE 0élh suppresdiopastivity.ssue gr own

ina 2D culture. According to sti]l furtheg f eat ue;]edc,
i n Agserding de st dfupher &atwes dRiBai 4TSt HE i sepBRgdments

oSSRV SRSt Mg iy

of Adcaeding o sill Antihpofetresmube gesoibed preferzddl embediments the
use @%gg% g;; A attéq%ogéiic | uér%tﬂagr abfo(\e/g1 tig rfgrsmiaﬂuftagt%redgts g rnilek%ﬁgament
identified for transplantation.

The present invention successfully addresses the shortcomings of the presently
known configurations by providing novel methods of cell expansion and uses of cells
and conditioned medium produced thereby for therapy.

Unless otherwise defined, all technical and scientific terms used herein have

the same meaning as commonly understood by one of ordinary skill in the art to which

this invention belongs. Although methods and materials similar or equivalent to those
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I mmunosuppressive activity conprises reduction in T
cell proliferation. Accorging to still further

WO e@vese83 i n t he descri bed preferred enbodi meneGI/112007/000380
cells conprise cells having a stromal stem cell

descgm%lﬁ%an'ﬁe G He bﬁcﬁée‘ drl tegth'&tdf e Hrefnt iBSntidh, Eiﬂl@able
escr |

ed preferred enbodi nents the stromal stem cel |

methotie natdy peateriatprars edestribast [bekayppr é@ stasp attqopflicl. the patent

f t f t t
specffaanradedRsalsntions VbRl M EkHE e sEAETS ditthoss
and GQFPIésTRS ﬂhgtraﬁmlgetmccnanﬁmm ﬂo teUppiong. act i vi t y

According to still further features in the described
preferred enbodi nents the use of the popul ati on of

| f act f
Bmﬁﬁga%&aﬁﬁoﬁetﬁlz@ %gl@f@dﬁaggraﬁfamno a

The present
i nTaa tin'mntiem i< hasinuddsyritzedd bg segysoft rangio DtllcfoWilthggfecﬁnce to

t he resen .kno onf| i ons r.ovi din .
the 3¢EPMBYY Uilﬁ lﬁlg i@gﬁgpg‘ﬁ %ﬁ elﬁgcéesn%\% g e a\ng%s in a11 it
is st?é%@éﬂi tHaP R pARRUIAE PR ﬁ&db* Redye by ek@hpleh@idagy . purposes of

Unl ess ot herw se defi ned techni cal and scienti f| C

lllustreM‘rﬁsdla@@ehon@tf Shaprafevied teﬁ@oémtmféﬁhp PEeSER! LSRRG Oply, an
are %geg{jig H‘I b%e\}lgm%f rov%lﬁ A %:B' Lévedntot&ew@ ngogt%geful and

|nbe

readiRt @fideddtSod | desdrititionr ofqhié viareipled thih o&&ndpt:ua]r |ab[mdts of the
herein can be used in the r%;a]ﬂce or t {agg g
invepfiem el thisfosd hattent isHp SRS fstas phfhe ngeémon

in nffS G&t fLiﬁ) ?lganbi@lngx\éssérp J‘gla% eRiRl hh&érstaﬁdlﬁ% Be#RNhvention, the

speci Tl cati on I NC Initions control. In
descaghtibh itaken Wlﬂethﬂdt&wmgﬂ makmg tppatent ta mlmbse skitted ergthgrag how the

illustrative on and, not nded t.o be limting.
sevesgh fpxm FIW?P%’@@Y? “‘Bﬁi\?\g ﬁ% i nvention is
herlﬁltﬁbdjfg@ﬁ{gsbed by way of exanple only, with

reference to the acconpanying drawi ngs. Wth specific
r efldoentaeg r@mo{ts)theﬂg)ngﬂm mrg:goqnﬁlrg@pgmq creqt@d ing the bioreactor

sy RPN aR AP P p LA RS QUL Gictetl Epicting the
cordpafisdi &f r&tdrﬁﬂbcﬁﬁﬁﬁ@tu@rﬁ)&ndﬁhd fteucprre sﬁﬂte Honi ¥ FY BBn:amer 7
e AP Sl PR Tl 8 D
envHORGER! ﬁqgm‘ée§ﬁf ' plflggx%t s Of c-f e Wlé&&hphﬁ&o%ﬁﬁhs depicting the

concept uaf aspects he Invention. In this regard,
PlufiR ™ t3De mapetrik sseedaadeMth ARG t produced afromiebariel magpwi BB days

Glg‘u&n%/?g g%ég?rg:ggﬁngeis tai 5%@?@5@%@‘0‘{%:?@({3 6% c{aﬁ] éﬁgures le-f,
ma%ﬂtﬁ&i 5@35(95}1& 8P Res &1%1?51 Qftel otigs F[g{ﬁlen]% BRPdagain 6f0the

hose skilled in t how t he several forns of the
Pluiinv@htpleg fleay bieeatdrowithdseparags Rars ¢lefingch by yeumbers: Culture

meéiurn%\,\ﬁegeq‘s/(:)ir (1), gas mixture supply (2), filter (3), injection point (4), column in

which the 3D carriers are placed (5) flow monitor (6), flow valve (6a), separating
container (7), cell growth analyzers (8); peristaltic pump (9), sampling point (10),
dissolved O, measurement electrode (11), pH measurement electrode (12), control
system (13), fresh growth media (14), used growth media (15).

FIG. 2 is a graph depicting different production lots of adherent stromal cells
(3D-ASC; Lots 5-8 ) originating from_placenta, grown in 3D growth conditions within

the bioreactor systems. ASCs (2 X 10%) were seeded in the bioreactor at a density of
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FIGs. la-g depicts the bone-Iike m croenvironnment
created in the bioreactor j3ystem containing 3-D
w@200ri1es083 Figures |a-b are el ectron m crograpPGI/IL2007/000380

depicting the conpari son of natural bone (Figure |a)

100@nd 15060 stiivchweriel FbBowingrd >£Qt &M@BD ARBCY r8ahsd a
after seedl%g Adherent Stronal éSD AS%)6
densjtyi qfahetvm;nt (905 09 Qor @@ﬁw%ﬁn@nﬁ §-B87guKel Oy a bioreactor

r f.are electron m crographs depicting the
contglng%];?t n’fﬂeﬁb matri x seeded with 3D ASC, produced from

bo F&GsraBd-bware2 Barl py sphis Fepictags Idcffeiendmgma‘mpMSMn 1is0els of

and_ 250 respecti vel and 40 d
eXPIRESEH PRI AR | rsniaglop mg&éﬁ r@e)e%ﬁ GRgpared
to m%hn%&"e[n% ks il Rﬁ'cé’ﬁlﬁ %Bi‘lsoéulﬁlp&l iRl ddhlentDRaIPI Y ulth® Wonditions

bi oreactor with separate parts defined by nunbers:

(hglmpllutp]c)e Adbéramh cedlsewareigrow ffor g@swedkstinritasku @) of fpr 2-3
i1t .3 t int (4 | KNy which.the .
e B 3 5, Bl LD O

fronV dither (Rls ofeRafias] REIE Aral ietibatet) ang ebdundr @Mah panel of

anal yzers ); peristaltic punp (9), sarrpl i ng_ poi nt
monpglopal @t@géue élm&cb)n’éfa@hrrémmemee Fapg angrirqry chaacteristic of

MSCE SRS oSHSRIB AL B 18] SHE Dl Bl

expigssigh ol IS Ct mmgbrﬁnéfsxgamﬁtg or bﬂgmﬂnugidl bmssa?ﬁhm ¢ore@D90,
t

D Riso T Abne 25 Froohraic et e SARRe Bt NS fechuprapy Farkers

expttegk%dblh°§§%itﬁfed3¥§ﬁe%&ﬁ ce’ﬁ§C§s;fe81a 186} 038118 cls 8BeREd i5‘6 %
he bioreactor at a density of 10000 - 15000 cells /

expm;asncpn or3D pahiredeelly w. 2% ayﬂl@lﬂﬁ WIEH@D%@IW%M%S@S of

Si t f betwee Q00- 250, 00 l. arr
bott 3D 38 GARHS TRl SRRk oS Ebbhrte Blrkers
(Figeasdv)ers. Fl Gs. 3a-b are bar graphs depicting
difference in_expression | evels of expressed r.ane

medilEp sta-f 4 helesrphydeniving 3 eomBeivdekrpisih ieé/)?ngdg ASCs
procﬁl%?«? Hod e pIRERG ARG r%§ aRl ‘?Sﬁf'@ogl ARG Sor ciondﬁmned
cu cu [ I ght

ured I n Conventl onha ture conditions
mediunpbane. Atheesedd-c depics lavelseofdilodrligaod (E}gﬁra/\@kﬁ 6r(Figure

1) aid SOl dighef) tmpwidy wimyed Bsid Sl Ramyots 7ol by

ELIfSAO [H @ik %Bﬁdltlgﬁ&ﬁljﬁéd@ fof Q@"dh'deﬂ? culfiRbd ASERI RekilEuL %t one
and bound to a panel of nonocl onal antibodies

of thuiae utdepqabghe)mrlnmtsr drigunaehdksbows élhﬁa@axrmmné@vegs of different

Cs gure hermto |et|cc I ure
cellfG Br RS F G et ST GRBrogiey o S o R efene thbeted
prot@ﬁﬁ‘@amﬂes gemaes theveBEwes.t Wre@irC edrhple@ Svesd @iitenf @6m ASCs
CDQ0, CD105, CD73 and CD29 nenbrane_ markers, conpared

growp uEE HRriviite barsrand 3D éxpy dewse gonditigns. c fhe dieuts represents
oneg)gg\% {Hhc& 8%5‘%’56%? F@ﬁtr%g dl%é?egl el é)@w?esg)%l A t tr}ﬁ%oéle of the
pro®iilstini c€lth apdl doadifibheimedidaY 2DABA3 dEulture conditions.

FIGs. 5a-d are micrographs depicting in vitro differentiation capability of
placenta derived 3D-ASC to osteoblasts. Human placenta derived ASC were cultured
in an osteogenic induction medium (DMEM containing 10 % FCS, 100 nM
dexamethasone, 0.05 mM ascorbic acid 2-phosphate, 10 mM B-glycerophosphate)
for a period of 3 weeks. Figures 5a-b show cells expressing calcified matrix, as

indicated by Alizzarin Red S staining. Figures 5c-d show control cells, which were
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both 2D and 3D cul tures, did not express any
hemat opoi eti ¢ nenbrane majkers (Figure 3b). FIGs. 4a-d
w@e@7hegooyr aphs depicting a conpari son of protRBCHIL2007/000380
| evel s in ASCs produced fromthe placenta cultured
not H@ﬂ@t{ Vﬁ@l %thogégmc‘?ﬁ@ﬂchbﬁ NSe@int QRdi hhiaRetd e dfibroblast like
ures 4a-c depict levels of FIt-3 |igand
phen()lf_y’lpg andsdera()nstrlaunﬁm( miiggralization. and SCF (Figure 4c) in

d f /
EPk v P13 e Eftuindinsheatiobdar Hppt S Teg AR RRRLKEE T B
marré\%cﬁsM)Qeﬁ WOD-ICIPr es@Ntrearrd with chergethege (2h dﬁgllkg busulfan

experiments. Figure 4d shows t he expreSS| n | evel
intrapgritpreabninjections| 59T Jiet efORECCUEEe o HEPKS e d- Dy WEESS B1idwing

trans?%%%{ﬁoﬁ%§¥+ Wy cfrttlg 86@ ]%lﬁ'ﬁg:%.rﬁ ln%ﬁh&&eﬁrd&@bﬁod derived

es conpare ween Oteln Sanp es we
cells akentritsphm@8Giorgr Gvuniaen d)sor Q@tr@mjmletrﬁedo‘arrtb)O arkdl lacenta

Bl S SE B TR LR A

derivelR ﬁ@réh%llk @ﬁﬂ%re@fn w%n&ﬁloh@@mA@(Bl Shé ﬁhﬁ@ﬂMSblaﬂsdctor
condi ti oned nmedia of 2D and 3D cul ture conditi ons.

(5 mideCs). BME wasithen prq:qﬁgjr ﬁpmsmu:@ Ffpl@ﬂtSﬁ@ld, tibias tHgnan cells in the

diff n_c ablllt i gbﬁg}m
BM pwer %?FéS{?fiqjé'tﬂ I—ﬁ;r%r% acen g 8&8? égci%fé é’g@gég% an
cellsC Wat Wetfmidedaby asdudagenicells nauc ahtihumedi OD#@-[EWEM Note the
contai ning 10 % FCS, _ 100 nM dexanet hasone,

highgss dsragniegacy dh‘ZmB‘h PR atEDARE) ity Bieg %’ernaaﬁm%p aftdge co-
tran: é)(l)int& REh! 99. g ks§ell Bk %E@§D5§S@ @QW &ﬁﬁ&%a‘ﬁson to the

Xpressi ng nHtr|X as 1 ndica izzarin
percBedgsS of t}mman ngells Fmgllhe enicEctrehtshwithc HRCs oallonﬁe (d)s, Thiihigher

engHRRLIRB AN BFT OB 261 DR AN el Sy O AR 8 mice

trea%& PARSIH A4 gulﬂﬁec[rbél%rlﬁhicét% h %ZF tHerapRuii® adva@tagp finique to
epl cting percentage of hunman 5+ cells detected in

3D¢ubirmeedm&S€$3w(Bl\/p of NOD-SCID nice, treated with

it gAY Pt A cORLER bl dRplel BPAE CRIE Rl in mice

tran$Rhdteivittl GV RIRSERIIg dhB1 (Fgure ThY34 tomphtison(th (Iﬂ)})GOc)ells together
purified from nononucl ear cor d@%l der| ved

withwelepose divsys sletieer a‘}%(ﬁ% (Eewec o ths- ?%Bﬁ@ﬁ?@%t%&hﬂ
perc\% Eur eguréar}g%n | t | g @ﬁ%t%&?%@ﬂ?% e - 98 |°/I€)ﬁ1n a mouse co-

SC, 2"m ce, ,
tran@;blamean tathdelipose d1smt&1®armﬂ ASC lis compamﬂoadmanmgmse treated with

condltlo @\;\%Aisl/) in the pluriX(tm bioreactor (5
Hen '

collected frommce fenurs and

ti @'I@S 8 Fprﬁaﬂarc Sldpf Adpidihy EMnYi@ﬁely@ﬁﬂ@@j}tS Crebdtidnl evnducted
cytonmetry. The percent aige of Ea(gr essi ng human
betweanl lmmm)scmlétbmqll memorw dan G@llﬁaﬁqmg pqual \mrtownts of irradiated

t te the hi ree
Goffinas) BrY onoabnIGR: R REIRTIL BRI TAgE bnocyis
(PBRALY, @'@&hﬁi@é@@D) or 3D cultured (3D) placental ASCs, ora combmatlon of
PBMC and 2D and 3D cultured placental ASCs (PBMC+2D and PBMC+3D). Size of
CB cell population is represented by the 3H-thymidine uptake (measured in CPM)

which was measured during the last 18 hours of culturing. Elevation in stimulated CB
cell proliferation indicates an immune response of a higher level. Note the lower level

of immune response exhibited by cells incubated with adherent cells, and, in
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with 2D-ASC (b) as well as with 3D-ASC (c) in
conparison to the percentgge of human cells in the
wore@e/1080ent ed wi th HSCs al one (a). The hi gher PCT/IL2007/000380
engraftmsnt seen in mce treated with 3D ASC cul tured
parti&lﬁjin'l dﬁ&ﬁﬂa&* 8 By r@?poh%@ & PEMIEd WhdPedRfeubated with
fure ndi cates a 'higher therapeutic
adhesaly agilsa Ghreeneplimatasoved®Onede vlieadh 1a80on. FI Gs. 7a-b are
FACS anal yses of human graft CD45+ cells in mce
transplanted with CD34+ cells only (Figure 7a) in
DESERIPRIS OF TOE PRIFERIeED EMBOSIVENTTS t h adi pose tissue
derived ASCs. (Figure 7b). Note the significantly
hi Ghe presertdevansige 1opf neiveh matkorst waileqmen%pmdavﬁeé @f cells

t
o NS 00 G BT ISE ETEEERRY Hhn c
engrift:@aite@d MSGsupporn CD34+ alone (7b -12 %9. FIG 8 |s a

bar graph depicting.a ed | ynphocyt e react.i on
o o RHE T BelDISe 0GR THAT0T (6 PEEHRB S NOR S AT iep updegstood

Wlmgﬁ%}egcgyﬁhQQWé%%mﬁ%éoﬁﬁmﬁﬁ Qés%ﬁﬁﬁ’m{@ooo Rad) cord

uman peri pheral” bl ood deri ved
noBefoyre espléiRBIYEL leaZtD)rtﬂﬁmbmhme(ﬂZ@)th@ imvemiquintdetadly it(ig ) be

| | ASCs rrb f. PB D.
wnadsyfod Mt ot S CER BRI ek M0 AR E0d SOl in
the f@ﬁo@ﬁ{gl deB@p#oaior @ﬁethﬁhﬁ&ﬂi;eﬁl@ rﬂxﬁﬂlpmé tTine lla\}d‘ntlhlym dbaisle of

upt ake (measured in CPM which was neasured during the
other ambod@eh@mr@f SRingUIrRGiiced §F crIriedHut Bhvaripus frays Al %9;1 ifag to
e
Flufar HoL The e REY FRCRrARoI(H, BpleeRaRRan 25 Br the
purp@l(é'lbbddsafﬂptbm ahalsh&ﬂdmoub@tegdrdadtahhadﬂng ent cells, and,

rticular, the reductio i rmune r
PRSI s el BT PR b EBRINE BrCTOr P geIt, and
In | f
o SIS P S PO, A BB . o
clinicalveid mmatvhq:mrmtfsm eMlSC@ap@nwdcfnr anmwsé $1S6% transiplagtagioy and
nditio di um produced th reb ol stem e
engramanband Hsp Lyt B e SRRTE BHBIPRS bheniTian gt discases,

BM Sdé#Re @t ies, Tﬁkﬁlr&{a!l G@lh&ﬂe&s@dﬁés GRar @inklﬁibn@fwﬁﬂe r@fudedrgan or
i nvention may be better understood with reference to

tissuetteandplanfetigs and acconpanyi ng descriptions. Before
exphal ni n le f i3
et A e SR3h BNG B TRIAG BERbCR! iR MR e

quait@ies| d)ﬂmbmﬁhlllynmtduﬁmtga pbpelation of Gtenher qm»gammr getls, due to

forth in the fol] ow ng descrlﬁglégn or exe(rimj (il%y h
limigqqequaptityidgese Frbs ITRPE B HES Promiari g 614% gpvolved'in the
procequl%g tﬂFBEtﬁm‘?ﬁgAFttemb@éHanlﬂf Al deBRhpRMyifdidss &F BtholyB cells

vari ous wa
and hematopoietic stem cells with present harvestmg procedures. Obtaining cells from

the human embryo add a religious and ethical aspect to the already existing technical
difficulties.

Alternative sources for bone marrow-derived stem cells include adipose
tissues and placenta. However, currently there are no methods for efficient expansion
of stem cells from such tissues.

While reducing the present invention to practice, the present inventors have
uncovered that adherent cells from placenta or adipose tissue can be efficiently

propagated in 3D culturing conditions. Surprisingly, the present inventors uncovered
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be understood that the phraseol ogy and term nol ogy
enpl oyed herein is for thg purpose of description and
w@h@aheBopdt be regarded as limting. In the derel/oEoengo03so
medi cal world, there is a growing need for stemcells,
that stﬁeﬁ IR &)nﬁﬁ%@'ﬁm&ﬁhhwprt@ém&l Iwml aré kignTlae @ tiosé 8f MBCs and
s

ernmed "nesenchymal stem ce "), for clinical and

therefoes wse teljsuand dbesondiBosd aradiurs pepdused thepplsem, em hegised for
t | ant at r af. . AL
s R o B RARRALE D Wi olng 1,98 s

suppétef i ci encies, neuronal related diseases, and
condi ti ons which reguire Qrgan_or tjissue

t ranispillapirated Bercincpelowanddn the Fsamples eqtiopayhigh fqllovysy the
presefn¥I ?n\IeﬁFOQ%:' LGAL Bl fd Eflahyl aQindsé At PIAGnt LG R dUAAEIcht 88lls
of “normal I'y” occurring populations ‘of stem or
whichr egepriseostrambl stendwells roperii¢sedn (ildnettingsof Gellesexpanded
cells in nost tissues,.the disconfort and rjsk._.
accof FRAY vBRS oMM PRDGedaPEEinEoF Bh N Al s S caienged by
adheﬂ:ﬂge LH8 BGRPURADY a8y 45 BkafiBEONY Bloteki®nRAg analysis of
emat opoi etic stemcélls with present harvesting
placqntaderitedeadhe@nt xehs pycaverddsa fisvet Pt raRresspR yRottaiggand

.religious ,an t hi I SIod
(see t% il g%W%B{dil‘?[Pchlu ;{olrté@ly,%%? ISO%{F] aaéjlﬂvlgelg(gegﬂir ges % oftﬂ]lt?%trr]ﬂe s
propa@itédoyy IBrdr\3E s&tiess wak lablel tocupstat HECpapeaftimeas (es Evacple

pl acenta. However, currently there are no net r@gs foﬁ .
2), selstangipiing thexyss od thsreells ok therRresent WVepid, &3 tompa!Sigre gelis, in
thecmlicl e reducing the present invention to practice, the

presSent inventors have uncovered that adherent cells

f r Thuy|seceding tr omd agpese of itlss presodinkentionf ihere it prpvided a

proopagated in 3D cul turing conditions. Surprisingly,
methog® ﬁgﬁg’éﬁ’ﬂns1°ﬁvent ors uncoveredthat such cells

CONRE I REhHYNGhRRAl: PUIARRE! Adterddi dells ¢ Spiaddnad of @dipose

those of MSCs and therefore these cells and the
tissugomaileri dhesd-dvmdisionabr Gddlc salturing ecqndgiiqnsc arhidle syweert cell

for therapeutic purposes such as transpl antation,
CXPYIFOBye regeneration and in vivo HSC support. As is

i | lagstiseatieseihaheitsinizeleqpaaiing"i md hexpandop! sdersecsubstantially

__which follows, the present in\é('fntorls V\ﬁre aple to £
diffessapiatignlgsr pawienanes ¢fithe et andatgmalaly feH ST AR, bt jogrease ot a
| i | s | | & i | ing such

cell SpBRUEE R By SLLET of) SRUERL, HIRFARELA R chfpatbing
incradsabl e, followi ng cryo-preservation, as evidenced by

adherence and _re-popul ation gssays ee Exanple 1). . ..

1 O G4 B0 Pedriis Sra G 208 A NGRS ol e gfentially
diffGEAdSioHREO el dndydll $E1 REbstARaKST stidNaS 8410 hopalatied Rvithout
and (see Figures 3a-b). Mst inportantly, adipose and
diffpbacsion accenpanyihgauhle sletionacisy.| s

As used herein the phrase "adherent cells" refers to a homogeneous or

heterogeneous population of cells which are anchorage dependent, i.e., require
attachment to a surface in order to grow in vitro.

As used herein the phrase "adipose tissue" refers to a connective tissue which
comprises fat cells (adipocytes).

As used herein the term "placenta tissue" refers to any portion of the

mammalian female organ which lines the uterine wall and during pregnancy envelopes
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propagated on 2D or 3D settings were able to support
HSC engraftment (see Exanplge 2), substantiating the
waiz@706800he cells of the present invention, asPGI/IENE000380
stemcells, in the clinic. Thus, according to one

the RARSH! wmfchm@ aRE@REMWy thé uﬁllamcamora hesiRwisg BIr@Y kdaslacnta is
met hod Il expansion. The net hod corrprl si ng

expelled(and lﬁgeﬁﬁh@ﬂe&ﬁtap@tpm(ﬂﬂ%ﬁt&ent a or adi pose
t I > u&siegﬂ'ge%\arl\ﬂltt 2 p 660 grgﬁeng{)?g@)n glﬁ%fnﬁ éo'?lgltlogs" refers to

dlspbghg it delle té esritiom sl hieFonpatible exfiondl ot whie alll(m/mg
substantially differenti atl onl ess n’ﬁl nt enance of
the cgliy & grRY dPtess: ey Qe layelr ol 15, Well eppraciteds hat t ? "é sifu
envfé&Hg et O ALl 1Of 6Ctidin %adlﬁﬁsﬁ) r2 (Rhd) AW 4 hﬂxléfe dlmensmnal
erentiation accon% ing s i ncrease. ed
archecnaren Gdibs are sursouhdnd by ather nglls. élﬁreby arcafgld enancmplexeieezvork

tantlall onl ess rene
ot il St Tiyia ool et UG P e i SSBELEFE AT AP ispeat
meBeH/]%rﬁl'ﬂéﬂt@t @B %@(ﬁﬁr@ﬁﬂw NgarfddGhedihidtrloPdAly the- attiShment to
used herein the phrase "adhérent cells" refers to a

the hawb geemduare but #lse acesge e eugrisbpel sascelar gnd demphatighyessels.
OX}? 5 l%‘r&l?)%esa 954 n%& g 'Qrte fefrie% t.'o c(e?lg %RQQN%% %ﬁ 'Zl‘[{@tgt %%gﬁ‘led

P ace 'R araeé erei
awaghr a3e thee Idﬁﬁ@nsidr&iS uﬂ'ltuﬁﬁé Qibﬁdih@nfa of oths epriebene ﬁwasia)ﬁ are

whi ch conprises fat cells (adi pocytes). used herein
desngﬁ%d ORIRIC SNElas RIYITONRERIEAS 1 @F&‘P&e?%ealpéﬁ&?AESW on of
eﬁﬂzﬁ,rﬁgfiﬁgfei@ cél?bn@i} thiL4s 9& o\f’i?hnfgrelsérﬁ %e?IHSH ldl"eefe'tﬁlﬁle from
vval an y

uring pregnan envel opesthe fetus, to mhl
an adiposs oaplheamitd distne. t he unbi li cal cord. Fol | ow ng birth,

o T delnt 27 BE VARl i (s Wl 5t Embacenta.

Pla&'nfﬁe%' ?ﬂ%ﬁéralﬂ&” dolfebiRd &RBGK tHa®Nseen &S Bloddéd drtePpRbéifla is
he cel to conditions which are conpatible with cell

pre@rabbu periitsed dorad p@wchgf time se@icient toregaiw residval cells. i term
ne.l aye Lt wi S [ e e .
pere USO8 drf Lysior uaseéé\%fe em Pé%erg l%%) \"f;llaenggict 8?% 11111%%10% as%édgnlfg a fluid

ovetf bB ﬂﬂ@)ghaﬁn arghflog elsguememd plﬁ@éntzﬁ risbid @@y beerorfahy seminaal;
surrounded by other cells. They are held in a conpl ex
MO gHglsraR ot eeﬁlﬁn%?%l tisspeais hemal A FRBRENt ssoprosetfsplapesntal

I
tlssﬁ% éf\gfz)rrﬁ/ !ﬁfggﬁeﬁﬂdn?%%{%}naext %’ arl'é) |L1'1]§m|l ZC Wevaerr1 dthe source of

planvedtiabtissue ot calsl or thdymedtodad mmtontocﬁ pﬂeh:entlahﬁﬂhe iemdd (ceitieal to
but al so access to a variety of vascular and |ynphatic

the {vertiqrs

Placenta derived adherent cells may be obtained from both fetal (i.e., amnion

or inner parts of the placenta, see Example 1) and maternal (i.e., decidua basalis, and
decidua parietalis) parts of the placenta. Tissue specimens are washed in a
physiological buffer [e.g., phosphate-buffered saline (PBS) or Hank's buffer). Single-
cell suspensions are made by treating the tissue with a digestive enzyme (see below)
or/and mincing and flushing the tissue parts through a nylon filter or by gentle
pipetting (Falcon, Becton, Dickinson, San Jose, CA) with washing medium.

Adipose tissue derived adherent cells may be isolated by a variety of methods
known to those skilled in the art. For example, such methods are described in U.S.

Pat. No. 6,153,432. The adipose tissue may be derived from omental/visceral,
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Oxygen, hornones and nutrients are ferried to cells

and waste products are cagfyied away. The three
waleesenesoanal cul turing conditions of the presePCT/IL2007/000380

invention are designed to mmc such as environnent as

maminry, Yoh e, seRR latifposstifek Qites. TAYseferdéihuastiofedigose dbsue
this aspect of the present invention are retrieved

is onentahadiposedilp bumans, the adipeseds tiicpbly dsolavpdibr Hpegucten.| s

pr B PRI el M bt LBHE ey B g R, BERHy e
tlssu5|vﬁﬂﬂgdil%65ﬁee I@hﬁﬁﬁmisach as pokkdigenadal yrypsin fandéed d‘ispasa and/or
erirod o

time SquICI nt tq_renove residual
effediive copemtragpra g lughidie o[BGS e aeearHIpF B goctc
amdt(ﬁDtlﬁz eﬁ%m Jrataféérﬁeﬂgeeﬁr25°a§§ a@' @rl(‘;dstﬂfd)eﬁx\/&'h 19 minutes

h an rgan or tissue. cental tissue may
to 3 heussr diearlts mamthetn; bafrp&se(pﬂebwm)hylonm chtesed et mesh filter

of b%ﬂw}éﬁ :rélchl,Jns O@ Cocr}i\glisp It g%é% ﬁ’lgOfSélBE)C eﬁeto 6aa {“ferentlal
centﬁﬁigﬁﬁ&n deVBY €f \médi® STOobV&ea Hicdll R CRAEAI otldiﬁétepﬁhculate
cells or the method of isolation of (gl acental tissue

gradjent.nelle plerqentrifugest atrpepdrveinbataen Pkt ¥erfoy periods of
betw%dﬁﬂ?grﬁﬂ%teg et‘o lshor{rl?)ét %ﬁlp%?&t@%qeg %‘f‘ bre QfmSB e(éx '$'é1%1'5NO'

inner cen See
7,0782d0yat ernal (i.e., decidua basalls and deci dua

parietalis) parts of the placenta. Tissue spe

ar & gadiHer to plagentayel FlBgetssus desived gdhegpnt ceﬁs e Sf)resent
1nve@I ngﬁlggtgﬁ/l@é{{?g theUse> o Adiferdrlt %gﬂs Sbm R 1Pt &S which are

spensions are made by treating the tissue
charattetized oy gesmaly stemngglirphé¢meppdbésowill be /falmhbrndaﬁembﬁgl herdin

flushing the tissue rts thro han nflltror
belogancPesmspees Fint Rafebpheish G oo tieflbyht it hubbre
not @it &h waah bﬁﬁd”&ﬁiﬂl To11iARE p@s% 4J desgibd@rinvert Pat. App.

adherent’ cells may be isolated by a variety of nethods
2006HIRP04]0 tasticlse [eki. | dsedescribechén &fuan Koretealaiature. J00f Apr

27;42@{@% ]?)Ir R ui,sﬁﬁrhgtﬁ %l%gtro& ﬁ‘ldJcE?z{ Jﬁ é\b as Qlegé%eé%% M-glijs%all
i St s

i ssue si .
descabenin Ceisn b SR FORAnan HH SN ab AL nd,samipi, Huid
[Ple{egﬁ)e!lﬂte?gl Yook @%ﬁP@EHsO 13500 53 O ACGHieR bred8lovd thlifdhde

ose tissue nmay be derived treating the tissue
mesmdhlynml siemeastls.vd dbarpteclsfodm deese tbdvegenase cart by pelated by

cultﬁ{;lgg/ / ocgﬁlllg gg]:aerP nd/ O‘resu?%ﬁa, iy Ssolating 4 LA 30%s Bhm other

Ceu@hﬁ}{&ﬁp@glp@ﬁﬁﬁﬁ&gtra acetic acid (EDTA); at
enperatures between 25 - 50 C, for periods of between

10 Reigendiass of dhe chigin de.2Timacsetd er ﬁétyorseh@ﬁsub)a gslseedeval is
e SRR B SR BY
allo§/eljt6 atilgde t® afli dih @8N iaddrial (e.g., configured as a surface) to thereby
isolate adherent cells. This may be effected prior to (see Example 1) or concomitant
with culturing in 3D culturing conditions.

As used herein "an adherent material" refers to a synthetic, naturaly occurring
or a combination of same of a non-cytotoxic (i.e., biologically compatible) material
having a chemical structure (e.g., charged surface exposed groups) which may retain

the cells on a surface.
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centrifugation directly in nedia or over a Ficoll or

Percoll or other particulgde gradient. Cells are
weenwnofooyyed at speeds of between 100 to 3000 RCHIE2007/000380

peri ods of between 1 minutes to 1 hour at tenperatures

of p PRI NEE B ddhepbht mAt&As Whkch Ry beNsed in AlEord@ide. with this

addition to placenta or adipose tissue derived
aspecidole tlemtpresent snventien gneludet bt gen npbodimitedotoe iy ipobigetsr, a

bRl ST S PAPHIP, P P, «
polysﬁﬂﬂ%ﬂ@t ¥ BhuldseSic¥ialel a lpdash lﬂ'ibtaf; ar ceflanicrpabitde, hemetrigel, an extra

bel ow).. Ti ssue sources from adherent, cells
cellulgs mpattix comnenpiiclegaelibignect sy \gﬂ%&ov@m& 1{1’6‘) 2 gpllpeen, a

T T PP

GuEmthér, stegts off purifidation eor GOBEmApt f@?ﬂ&tﬁﬂ?ﬁ@@ﬁ)cells may be

oo RS o SRS 7 TSt S350

strorr;él Richd £4) mBk3r é)?i:]ressﬁﬂbﬁé/ﬁ@ﬂhér Yatkbsiaferdif below).as
described in isen N, Nat ure. 2004 Jan 8;

42N959m;mgmam es spfdbaserinedip cusefuliie quitieng eseardigedio the

4 I
presql e o et FrM il Bt el gyl ARGETAN @ofine
Seruﬁﬁ{k%tﬁmﬁﬁ@‘fﬁte}h h?HSGI;Lll\l\/ESEEZ @@Mgﬁﬁﬁ)ml HB?CM?I RIPMI[ kﬁAO BGJ
culturin e cells, on an adnerent sur
Medjugp| @ifhh %nédwgh@ﬁt FionraksonMshisaew | asih H‘H?fﬁum Eagle
(BME%h Ghe Qﬁ@iﬁ%gtdfol@aﬂe%egﬁﬂ' gés%? SDﬁllfbe&J'é% Moﬂ&ieﬁ ££:18 Medium

| acenta or adi pose tissue retrieval is
(DM@M;-fvat}mht yerefnl),e ¥ traahne, ANEM 0e Glésgowoviddificatien Eqrle dMedium

oMbl T T t-Ta Riraie. RIS A Mo 08, BlstiE LD aniope-

Wlthsl‘?,‘z[ﬂeasc 8ale tRsd) fAIRMn Imbgif(m@dﬁemm HaaR | salt beRE)S Mijmum
be effected prior to (see Exanp 1) or concomtant

Essentizlh Medivmr [Eﬁglel MEM-Eiawithr Eh@e -‘é: o‘ﬁBl basghs Mingnyyg e fssential
Medﬂg{l j‘;a%h@% DGR HIRbE, 5@' bas Chd Mlb?ﬂtﬁn SE@Q%IHE& 'Nedium

occurring or a COﬁb n ron O

Eagl8 O(MEM-DIA0X | Githi nén ,eskdndiab ginﬁﬁbl acldx) maﬁiongl ﬁ)mﬂ’atle rothédrs,
having a chem cal structure

inclugiipn Sid gt OB VHRE cH Mk dioRos GREH Pé6.oEE Fas, MB
75281 1\2@@68@33?%5 8350ty AENRY BN NRLA" & af‘gfelmlgﬁbhﬁfﬂlwd% 301,

n acc ance W th this aspect the“present
MCDhBERt MODBOIl UNE; DR YO 1 aME DD 1 l,| MDB&H15D A areferred medium

for {32 it ok Pefans DE b b b3 REH el gt
fronf @IB@(PS@reﬁ‘i@lefsPd&l@ Nygl88a Sl BiologicHelRNbiFieR B AhBmek,
a matri'gel, an extra cellular matrrx conponent (e.g.,

Isradlj Iamngc@thcr;s dhanmbeneftthese ngdianane) sunamanidedaipe Methods in

Enz?mol%g eCLeﬁk d C%ﬂdcwﬂﬁlre'ner t 69%. ae!dlted l%y William B. Jakoby

and Ira H. Pastan, published by Academic Press, Inc.

The medium may be supplemented such as with serum such as fetal serum of
bovine or other species, and optionally or alternatively, growth factors, cytokines, and
hormones (e.g., growth hormone, erythropoeitin, thrombopoietin, interleukin 3,
interleukin 6, interleukin 7, macrophage colony stimulating factor, c-kit ligand/stem
cell factor, osteoprotegerin ligand, insulin, insulin like growth factors, epidermal

growth factor, fibroblast growth factor, nerve growth factor, cilary neurotrophic
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Further steps of purification or enrichnent for
stromal stemcells may bejgeffected using methods which

w@e@7medob3 known in the art (such as by FACS usP@mIL2007/000380

stromal stemcell marker expression, as further

factotdeéfe&élusg(%&ﬁ'éﬁ' %r&@tho‘ﬂctoﬂ\bﬁnd | Bodd Qﬁo%@é@ﬂeﬁ& plotéiasat

In"culturing according to the present

concéntrations affbeatwednplgogvhmimiimnEidisgsaminal lexaddli um Eagl e,
Al PM ( Bovi er Alb mn-fr
( iy B SRt R A o i o Gt Wi Bl
medM‘ﬂnt B@éﬁ chinpbRdhts) aly enaniibititics, Cﬁttingm))tlcd,’:aﬂﬁﬁnm/leﬁknum acids,
le (BVE-with the addition of EagIN%s%s gé@% 1t
and mbleb@@moge%dkﬁqved el arvien tha criviEm 10Rg1LY>
comr%()% it ‘?na}J YENAS: 1o %}ﬁ%g&%%@ﬁfféﬂe nﬁ‘a{tio%nprgé’élk %vﬂgﬁdde'éﬂéd (see

Lerbovitz di um
furthéﬁiﬁhlm MLO99 (ML99EWi th Earle's sal e base) I\/ledl um ML99

m%ﬁéﬁ?é@w Sl niocihe ey hiaybe bR ek Yimenpipnal
setmgés(%%% | Bar Q' HraEag exbdyFiv Hewiidd wiaak' fSllé‘«aé)t Hasell be

Essential Medi um Eagl e (MEM NAA with non
appresaedh tthaigharthatothgcéedls ) may g ntgarﬁ,gqmdotg)s aoilPrepafigured matrix

B AT P % O 5
Newh®) the THdIRént Hagiahiof MEDRsER , ofVEliaB pZJﬁgl;rlrtB Mﬁgﬁtion is

501, I\/CDB401 MCDB 411, MDBC 153. A.preferre di
confrg@reduﬁqar IR quliaripe dhensby inEdnEoh gr%”bﬁ@ﬂﬂ&ﬂ@g Subsigtiaily

mcrﬁ%éc{%g[h% ,%‘!RI{GYK ﬂ%%&&%gﬁtr ds%gﬁ&? foh AR Sinkfente & BEQtrofdapBélls so as

ogi cal Industries, Bet
to milaicrkKinflasiragire of ienigssod (e%,splao@nm)nber of these medi a

are summar,i zed in th03| | une LVlI
" ChpT cxRlgy Br a ) Wig 30 X oL g B D g%‘ e {HiFealse E&
factcfi‘ Q)‘E} af feﬂst ronk 9% 80 tinfey! kﬂalc%th@éil l%b/plﬁjb%ﬁ&ﬁfbﬁto Rrigss of the growth
medi um nmay be suppl enented such as with serum such

matras Smﬂeﬂn inereasn by a fasiorrnd abputct t9e30 tipesiivger upifdayer, and if a

plurtgﬁy 8E irs]ﬁcglls egr%,qealhagf %}Ec edvoe Is pgaragéc? @% W&);%C%%t&rtﬁe like, is used, the
fact@r ot NEO PO Gindesappliby pél‘bﬁbl@ Isﬁth $tructuit.e Wierkihn rﬁatrlx is used in

interl eukin 6, |nterleuk|n 7, macro ol ony
sheet t fopr mfﬁ@bfYaaoarWOV@n kfiber| fﬁhjﬁﬁd/%t fgwﬁtéef){ gpgpe, foamed
ost e h
pls PSP B AFEE kb S oo 0514 [ 8 91 e

bem%%b@fded NeleYeatd rpb‘t‘&sﬁtyfﬁ@tdén enftiahéd, Yentrance of nutrlents and for
neur ot ro hi cf act or, q%l atel et derjved gro

remerl o s1AEls erispby ErRe the shcht Aicrordingds iR Ff&fl 8‘%’986?% the

r e i
pores SV‘?’ hér e?%gtg‘gen@z egl 9 I%)gt1 Hyﬁ% :tC?I mm C%Sn%loén}%%tts S t‘mm'jabé ppepared
fron?dbREs bP vhfiGusC tHidkhesses[Efe WitfeTed ibep okt or r[mer hitameter

anti biotics, antinycotics, albumn, amno_acids,
range being from about 0.5 pm to 20 pm, still more preferred fibers are in the range

of 10 yum to 15 pm in diameter.

The structures of the invention may be supported by, or even better bonded to,
a porous support sheet or screen providing for dimensional stability and physical

strength.
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and ot her conponents known to the art for the culture

of cells. Additionally, cesmponents may be added to
wenivanessos he differentiati on process when neededI/{I2e€/000380

further below). Once adherent cells are at hand they

MagudlempRixshees nay 418y Becul] prihéd) dakhisaddd togsotide particles
Exanple 1 of the Exanples section which follows). It

withvirbjectbé argapufebé atde dfaboggH).2 bina? to kkowel)l mmiaywithethe same

transferre 3D-configured matrix imedi ately
Orde’é?ftéwkpgsél(giquéﬁgf%@%‘ﬁ‘} oned herei nabove). Thus, the

adp&rentie IRk ?aaﬁ#% &f tnb gab@ca&&e ke ?:Ed/&ﬂ“zfd g@é”%f the growth

i nvention Is configured for 3D culturing t
matrix ehicti wep asegrtowieﬂumﬁlﬁi presehiainventinst ’@npnaaﬂme/anemlwdzeégn

0.5 L R BB e RSB R RSh

refefeh@. tissue (e.g., pl acent a) For exanple, for a growth
matrix of 0.5 nmin heig the increase is by a
{ adho adestretisurgess may hows 5 sb@eswlqctqqle&omdm euER: consisting of

a?eroi Ctl% o101 ru%fgﬁﬁse of the growh matrix. Such an
sofEBEEL IR 991 P

tor6f about 5 to 30 tines, is per

un Fbr ﬂu@h 8tale pfdﬂuc\‘ior@ cpltutingl it preferfbly ld:ﬁﬁecﬂeéyn?ﬁ 8D toreheor.
st acked or separ ated by spacers or the |ike, is u
t hExaraelearo STich, Tireagiofs; Welds,obit e ok irgtiech (o, e How

biordck %ﬁ?uM1&BQM@15fe§ctb ddﬁﬁ&aﬁcfh B&d b&)%agﬂor

prefe non- woven ber sheets, or sheets of
opé&s-showe Hxaapic 1 pdltherErampleh eecpme,f @ thregldininsionals @) fplug

t he 00 b
flow PGiFRlGt (S ABan0E BorSoldy Por HRnD Bnbabecs SRprafgdhe
grovﬁfl adtgrbRRESd ARthtéMihcé 6ﬂ@e¢<ﬁhalocfeuwa§1t ﬁusobl@%dl@foi §troal cells
the sheet. According to a gr eferred enbodi nent the

are grsfleds OpAvaETOSHYeeda eS| madedp mrwgvem@bmm matrikoef pelkyester,
\Y .

pack i ST Bt R SRBGE el BB Bt Blod @t Alffhers ina
relatielyn@halt vélamge being from about 0.5 nmto 20 mm still
nore preferr .fibers re_i,n the range of 10 mmto 15

nmIbg r%ﬁt%é%f in thg plug ﬁ%tha?rs%ct%ff cmﬁ& ?ﬁ?ﬁ)@ﬁ% fosm, e paen

ﬁbeﬁ%ﬁ%@%r bEGhdRYs oPEpeRY, ?(g?fﬁgfsd th e?erf?:‘artﬂ ess of the

een prov

poft sheet or’sc ng f nen3|on
shed; usaetholut 5§ taheDphmpsirandrestheerigiig ISDUided’add:qwateslbmemsf foayell

B e L
ab@herdb BIOr¥ckdts R cBRBE uSddRTth e prlebsi ﬁ'x@v%ﬁtlf)ﬁ RIS But
to 1000 nm). Further details relating to the

are figiblimied torp cerimugns starreds ik rhiergesion fwhee agruiehmedium is
cont@o%%lgcfz\e? icié{baﬁ% glléie%gto%ga&ﬁeg lf)(r:oedugp % 801%1511%%s1'y nc}/rg\l%llo%q to’
maintain a time-constant steady state within the reactor]. A stirred tank bioreactor
with a fibrous bed basket is available for example at New Brunswick Scientific Co.,
Edison, NJ), A stationary-bed bioreactor, an air-lift bioreactor, where air is typically
fed into the bottom of a central draught tube flowing up while forming bubbles, and
disengaging exhaust gas at the top of the column], a cell seeding perfusion bioreactor
with Polyactive foams [as described in Wendt, D. et al., Biotechnol Bioeng 84: 205-
214, (2003)] tubular poly-L-lactic acid (PLLA) porous scaffolds in a Radial-flow

perfusion bioreactor [as described in Kitagawa et al., Biotechnology and
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U S. Pat. Nos. 5,168,085, and in particular,
5, 266,476, both are incororated herein by reference.

w(ah@7aciies ent surface may have a shape sel ect ePICT/I@007/000380

t he group consisting of squares, rings, discs, and

Bloer%iwé“ehhg «J§3s) FF_ 954900969 COMEP Bitsibdcits Which WahBe 'u§ed in

effected in a 3D bioreactor. Exanpl es of
accordamde Withritbapresest inventieie arepdescribed motU.Bi Bt st §,27%4,151,

A9 e PSR B0 G AT P 8P cact or . Ao shown

Ex@dIpdetdibg & prefegatiix aff@étedsm@oao 0,500,800 bElee i seedmgal
(3D) plug flow bioreactor (as described in US Pat .

6 gelisna prqf@rablad%veéteéf ongg gprshingray leask abw&vﬁ%‘y%?mlﬂuence
60 }gr oI 91?0% IR f{bﬁ @R a{%gléﬁgfwes tv&lﬁféaée gxlatlgn avdldin®! fncontrolied

i or eac oma S are s porrosive
diffe&ﬁﬁﬁticﬁfﬁldm&mc@fcea non woven fabri c matrix of

ol.yester., pack in a a ol reb nab
P Nel gy sotiny Tor ol Ry SbRER Ftambiive 1 fos: 1R ABRY o0y,
a monfRbl V&l Wike. Th&vilTBle hﬁpr@ﬁﬁl@d'tﬁaﬂ ABuBhEAnfd @Wreactor may
bi oreactor can be of sheet form non-woven fi ber

prolonp s pericst. Ressaging way alse he pfeeted trainegagsotellmaimbert he
ferr h| ckness of .the sheet i.s t t
P S o, SEPE Besllny’ B eOREE hrortraBlobimptled & JO8P one

"stroﬁﬁlételﬁ@bn@ﬁwntrance of nutri ents and for renoval
wast e products fromthe sheet. 3D bi oreactors
thé’é usech hseeinsacstigmah stera %—*flleﬁlmotm@ éﬁf%ﬁo ian &lriiciaral or

functgl fl gfég}og@fe %ﬁhﬂ & %8 ﬂla%w g&massu%}ﬂaﬁ e, b chyma)

6re a culture medi Um is CONLT MUOUS
stemiceflo the bioreactor and a product is continuously

dr wn o aj, constant st.e state

b bt e pBpe e B | BERdhie BloTEEE O PO\ RRinally
dlffeféngﬁtggs bed basket is available for exarrpl e at New

Brunswi ck Scientific Co., Edison, NJ),

st Ehisofrar gralpde, therass troay have ai mmdlctshbpaar gdlieroatively or

whe typical | into the.bottom of
addilf R0 o Elirpny BBy ¥ miorh b eciREria® bh PR ruriatice
mark@Pyglicsad Qﬁfgmﬁgst@mhﬁuﬁ Egasples of ﬁﬁ)lﬁzﬁ Btedi cdlheurtak lmliﬁﬂcers
a cell seeding perfusion bioreactor with Polyacti
(posifiye rand[ zegative) ciprivde huh apemet linptedeto P1058; &?D44+

cmslg,iogﬁ)?g E)D%% CP}4: C(glﬁgéﬁgﬂbf @Dég P2I%: Lebd¢hi cepi4-,

drous” s dial-f’l ow
CD1perdA- pHLAl—DRe;antid?M{:as Odre strdraal stesm iKell agakes edclwde. hut

Bi ot echnol ogy Bi oengi neeri 947-954 (2006).
are nef Hated fo,lyEnsine Y it (o I@éﬁnﬂ‘@gﬁ | n accordance with

thExBﬁ@%@ BE AldAMERA ‘;ﬂ@n& sdt‘? 4l HeGrdnthl Yiemh cEIR cha% but
6,277,151, 6,197,5 78, 6,132,463, 5,902,

are meohdinGted 20, Tsél sﬁmrbsssme@htwqyl(éorﬂr ﬁﬁmﬂabﬂycéfsfmﬂ@nhversely
suppre%(s) sgl%%) 1h mé%b;g)oqgtlc s!elmS c/ell rrs]@pgct)rt Sactlgity, Yis well as adipogenic,
hepatogenic, osteogenic and neurogenic differentiation.

Any of these structural or functional features can be used to qualify the cells of
the present invention (see Examples 1-2 of the Examples section which follows).

Populations of cells generated according to the present teachings are
characterized by a unique protein expression profile as is shown in Example 1 of the
Examples section. Thus for example, adherent cells of placenta or adipose tissue

generated according to the present teachings, are capable of expressing and/or
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Cells are preferably harvested once reaching at | east
about 40 % confl uence, 60,20 confluence or 80 %
weonfliesente whil e preferabfy avoi di ng uncont r cP¢BTL2007/000380
differentiati on and senescence. Culturing is effected
.0r t t S! y 1
secref 18 | S8R of TSRV K o, lbIe ORYBL: S EUR seshbe
SCE,tH8s, MRAF o AT X a leisoRehelt 61 6,1, fridl, dhgr pteifarably 12 fold
.. period. Passaging may also be effected to jncrease ..
highdg gt HishsareSARE SErTbed ) Adigrent FalsH duBsprt ARG fissue
growh i ST Bl MurE ONBEiLiS IR or! #REHati 0819, pSPul ARl of TeBEHE Blelpresent
phenotype”. As used herein "a stromal stem cell

inverptvansetiepedr exiresssILi@ BEBEZ, REN? air GNN1 ahetlpoideast 2, 3 or 5
heno e.typical of a bgne-smaryow derive [ .
fold Byefigt et Biniaed or eatEe o) b B TP ERIBE adipose
tissu® BfAGLin 8 LPateld. " Adgitienslyt & @te@itive pepulatsonof cells of the

termnally differentiated. Thus for_ exanple, the cell
presephyinyrnjiensarg sihawcterizedh by . logyer deyrdtofyenyession of various other

dif t r I
oL 8 GRS Y SHBY RS, S0 bren
than 916;, 0r5al0.25tae 0. 125! dfshe Epaegsioadewdl of Hngptd| CH4drantigen isoform 2

surface rker ositiye and negatiye) incl.ud ut
Precyfsess fgpss o ﬂé@aff Pégsech Gt SCiipisd by é@f)&@rf}t %Bw%, pléenta or
adipﬁggqgﬁgﬁé'iré%wéﬂwr@mo' , CD19-, CD5-, CD20-, CDi

: 19-, CD79-, HLA-DR-, and FMC7-. Q her
st Whilel fusthermededing ther resent imvehtioke topractigectha greseninyeigors

to tyrosjn dr oxyl ase, nestin.and..HNFk. S 40f
haver drip SRt R Sl E) PRSI Bt "B ACAY TUTRGET dfwed
immbASSupPRssiP act@vity. N4 id kiifviedh tRxamble 8l bf gepBraspleoBection

activity (don't stinulate T cells and conversely

whichyfsilowsss Astireent stiemal 6plbh enfl crastieitbe PP-4dpporvete found fo

supp?ecs%'tﬂé §mue Wekion F Iﬁl%eﬁo%ﬁ@'tﬁood‘%ﬁbm&lr Geells ir% an MLR
osteogenic and neurogenic differentiation. Any o

assay.nEhes, he welitbfltho présemicinveniain foagt congsise dnologicak editites

.qualify the cells of the present invention (see .l
whieh, By b prefersgiali 3ot eSS ifon mﬁlcwpﬁaﬁSPWsa‘?ﬂvﬁy:
hemﬁieg&tea& kieRsceAfsupfirt &tﬁﬁgﬁrat ed according to the

present teachings are characterized by a uni que

pr SWlglenfuethpr rdsdiog thy piesdng imeention $tpvesticathexuessnbinyentors

t he .Ex l.es ctipn. Jhus for exanpl adherent gell
have, ealipect dhat CopRitigned Siediyin f e ieliS 4 By nieen} Bnbiegtigny miay
compfi: BloRPEM ab@AGE WHRh AdebE pRASERtiQly @¢piesld flghic (e.g., T

and/orsecreting high | evels of selected factors. For
cell sypprgssien astiviky, g-em@p@b@bﬁ slem ¢oll SppPIE AIVETE3 Fl t - 3,

H2ﬁu9 r tléLgl’f%/s%%tgﬁt%Jgﬁggﬁ 1%rth§r eﬁvisggesescoﬁectign & dfditidted

or ‘prefera
medium and its use as is or following further steps of concentration, enrichment or

fractionation using methods which are well known in the art. Preferably a
conditioned medium of the present is obtained from a high viability mid-log culture of
cells.

As mentioned hereinabove, cells and conditioned media of the present
invention are characterized by a stromal stem cell phenotype and as such can be used
in any research and clinical application which may benefit from the use of such cells.

Engraftment and initiation of hematopoiesis by transplanted HSCs depend on

complex processes which include homing, following a gradient of chemokines across
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hi gher than that expressed or secreted by adherent
cells of placenta or adi p%se tissue grown in a 2D
w@ioressn3 Additionally or alternatively, popul BCT/Or20@H000380
cells of the present i nvention secrete or express

the e#lciqﬂgelhafgﬁl:garr bo(ﬁyl}llxarﬁvtw dd ¥eing iR3RL a roﬁ’ne@é nrRhes,

er fhan t at expressed or sé€crete
whilea d#telﬁlmhtngc physicabfcoptlacts dretweenr tramtipprosel téliss mh,e @lCcM/nind rthe

SREFCX TN IR TN —

mole&l1BY, aGIcR! b @¢hoRIneh, ONBYndnBY, EdterdldseeRrd SEdllar OhatyR! pRiksins,
ot hér proteins as compared to 2D cultured cells. Thus

growﬂofac@xa wplléo -celé mt@*a@tlcmranéﬁ]dh@s@ wreses.naa ARG MELrE: prgtesns.
an 1sg gﬂow% %l%aé o%fl ‘i I%e%eétp&a%ﬁﬁfs eteE\'%ﬁ Fmlthe %A}e&n

or M2 precur sofr, or rpL7a expres
BM QIS ﬂayi pb&dirbysphalgion K et étSalo,f J Hhmﬁraﬂ aler: 3@&121 £.oEx01);
in 2D culﬁure VWi |l e further reducing

Jetm?lﬁ"ét B‘re&r EEMQ%MQWOQ%Q practice the present
q{oﬁtrgﬁl rt@ ﬁéﬂlétg%g{eﬁ@% g%ﬁ}ﬁérﬁrﬁ i pdrPBRtheGghibftion of

an partic | MunNosuppr essi ve
donoaderived T cel,l\prochlcsho\mhwtncﬁxagqalftGVSB hogt diseeseEkadpP sharbord

p oSSR T RLP s 1 2 00 Skl 309, e

Marto W R8s &%033(@&597 -60AMRO0DOUS faked® o STBOTUEIEE &6 553514] ;Sand
in an R assay. Thus, the cells of the present

part bypeaviding amsgnatopeisiic seenbeadl GHOauppett (349-¢ $Ué§ﬂ1rtmg and #idipg
the proehfgra?’ R rﬁ&h&a%{o'n%n#/%? H%l]nﬂ’l L %efhatdﬂb?etl%:%tegn cefl} ).C el |

951'0n "ac it opol e em cel ["'support
aCIAls \shbwh in Waainelef 216f theExaaghlsi %ghdﬂ‘lethdenWs placenta and
invention to practice the present inve have
adipgsediSpuss et Y eIk T s e HERRAUEIBEO EISHEDGTvE pEHSC

HE’?zﬁo onpri se bi ol ogi cal activities
engr%ﬁéﬁ%ehgggmgreﬁ#b ere tycally used in the clinic (e.qg.,
T Géten thegepeasisiivis canteivablethateta bopeidist ofdh@p@mnt éhvention

SR b 5 g o R S B RL l EAED

usedas is or followi ng further steps of concentration,
enrichment or fractionation using nethods which are
veThug reeprding toranother aspReledlcthaprssent ivyaRfian Hawds rPéQNl@ﬁﬁ a

e BB RUE hy BLBE SR el bl e

may®ehéfi ﬁacﬁﬁi seomdi steraneld trakglationtina spbjesisintneditherdof.on
are characterized by a stromal stem QeIL phenot ype. an dh
as Asuusedc Rereie the éamil n tEAYNS e bt clp APRIbKINENPL flsting  the

devég’tglﬂl%ﬁ%t ﬁ&i}é@b i ﬁQﬁ% e flOH ﬁerﬁ'ﬁﬁoﬁ’forsrggtléssmn of

Initiation o erratop0| esis by
a pathotopyp| Hitse df biSOsin diepan vilbnnderstand that various methodologies and

assays can be used to assess the development of a pathology, and similarly, various
methodologies and assays may be used to assess the reduction, remission or
regression of a pathology. Preferably, the term "treating" refers to alleviating or
diminishing a symptom associated with a cancerous disease. Preferably, treating

cures, e.g., substantially eliminates, the symptoms associated with the medical

condition.
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conpl ex processes which include hom ng, follow ng a

gradi ent of chenpkines acypssthe endothelial cell
whasoriiesop3 t o t he bone marrow and | odgi ng i n t hBCT/IL2007/000380

appropriate niches, while establishing physical

CORY ﬁge%lshe ?qﬁ \(’;‘g %g‘%?%g@drﬁ \?ﬁlgl;i %%en%ﬁ?fr%t%l tlg cell

nesencnyna . t hese pr OCGS$€S
transplanative’ aefeenib eanyarmedicaf comlibou| whichsmay he alleviated by

.cyt oki nes, ._hor none steroids, .extra cellular matrix
admlB’rSHFTé‘?%%t,sceHF/%bﬁgof? ‘?éﬂ?‘? B’Fe§?n?éré‘16pt-l?lb- cell interaction and
adRSiRA oP %Hltaﬁé ﬁ?ans?ﬁﬂtaﬂ@ﬁ’f, F¥elPrepla@ément” bt “Eaftkid0\wfe used
that only 1-5 % of transfused HSCs are detected in the
inter¢hmpgrbbnthemin 2nd refgrs tpdher introgustinm el obe oselip kel the present
. r%l , ‘]tl n%p{nol . 167:3692-8. (2001); Jetnore et al.,
mverpondq targg- Y% 93 (2002)]. MSCs contribution to
hepptep@ileiéia ®Bgfeaht Mmbjeci"Sraférs par anbysubjeet (@i, bhdrhmal),
of donor derjved T cell production, which cause graft
prefegably pbymanseliede [ GvHD, Charbord P., and More, K., '
An i \ y ' s talmhidste8hg to
al The {lnoiiis St M e prostnd bl raplies B ifheftg,
the qubjeent thespeBicallp eGR6tives BH5@MAYLE thancklls sort mpgiapefothe diresgnt
. a. hematopoietic ste el l. (HS ornt (i.e.. .
imvedlik GRHRIRGE Geepabar iy Qv ng dpERbical forfinon wgich may
beneBP SR stlopill S8ndeNRIBpARQIGE inGths besjedel | s) . As shown
In Exanple 2 of the anpl es section which fol |l qws,

pl Eclnwhichruaabe pdsinistered iracserdapes wilbibisaspedt of the present
. re. surord si.ngly, f t .14 ..
il P HEH MO U B YRR et n
two-aRsdtlsional or i threzatigehsiadd] esetthis aelvwell as meshinahyhalt hed-non

mesto Y PELE G RHERY Qe tanted Seyaliser of S,
tr M&l&’dcﬂr&%ﬁg@g}g I%éégg IQ cciitUellsAEGRtHE 8ol é’c_@xﬁgg% of the

aspect of t esen vention there i1s provid a
presentt inoentinh areeavell nknaavnredlithalarte orfiget foorexapdg,, U.S. Pat. Nos.

543 S AsOFr SO Shekt DA 4 subj ect i n' need

t haneebis Any beakiResChdhelibflytBodiYicd s8eH b dérBlead Endage of
~ inhibiting or arresting the devel opnent of a pathol ogy
intergsto(sesrU Sabat Agpl iNo. 2BRHIRLPH43)- remi ssion, or regression

of pat,hal . 1:.1hQ f [l 1y i :

o g8 PR IBRE 8 ot PSRl o, G

allo@@idsia@nbgeni®E Stesh befrdasngl gRrEyt-peferaed)airémiratiins. and
simlarly, various nethodo] ogi es and assays

: . 0 y .be )
us &persling oasthe ipedicd roaition, theesHbisst gpayope ragg]”é@@?eénw‘th
o e [1] M [1] r S
sl S0 00 % oot oL SRihigp Lo i
wi tThus foarsemples foi sapoeingPitah arclbdngrafimest (erpy, moreasing the

nu@gg%ylgéj]g}&ﬁgs%%tl | c'el | %gf%&? bpt‘irrrllgll}ls }/rrqgrtogg%onnal white blood
cell count) the cells/media of the present invention may be administered prior ‘to,
concomitantly with or following HSC transplantation.

Preferably the HSCs and stromal cells share common HLA antigens.
Preferably, the HSCs and stromal cells are from a single individual. Alternatively, the
HSCs and stromal cells are from different individuals.

The term or phrase “transplantation”, “cell replacement” or “grafting” are used

interchangeably herein and refer to the introduction of the cells of the present



10

15

20

25

30

condition. As used herein "a nedi cal condition which

may benefit from stronal 3 emcell transplantation”
wo edoenesodd any nedi cal condi

all eviated by admi nistration of cells/nmedia of the

1nvexfft§(ﬁlsﬁ)nfa]r%n‘fﬁﬁlé Offthe -EQFFS Eﬁ{ %Qfen@&! #df the recipient or from an

ransplantati on” replacenent™ or "grafting"
allownec@sechqgan@cdbumrgeably herein and refer to the
'n roducti on .of the.cel

inet HonaihOEons GUS e B b FaeR g o i B B8 hen

admfn@s)‘t&é@ th Gh@Mbds Weveal af Eﬁro@ches ”I@d%'aﬂ)éen e o?é@threduce the
human subj ect. The nethod of this aspect o

likelthoed @f rejpeiiparnfinon-asinipgouseesliad Pﬁhﬁ$eslflé]|‘1d¢l githes suppressing the
rempiéi’ﬁj e?r[mlﬁlet h ?egfuiokcaédcx s%ie{tl tiye gimy 018 lISh e%ells in

| s or e pres nvention
inunbﬂdsmlaﬁkg)\sﬁ)upeﬂiwbmembmbs b@fotehmmpldhtaﬁbn.condl tion
whi_ch ybeneflt fromstro em cel | . .
t r SRSSAtoR | Brhmignes nares gppally csifrsrs@eah Pt HfsERPnpgpsulation,

invoRGRS §}h§ﬁ §SRAcAIVeRRfRLHa '?ﬁaﬁ:ré(@nt:ﬁbshﬁ'ﬁ%n Q§9ﬁ9¥nnglrgépﬁat-sheet
present i'nvention I nclude the above- descri bed her ent

and dlellbw-ﬁhw chembgante (Ulidagr &l étnalei Tdebnologyw-odi memsnachﬁal cell
or .t hr ee-di wel |l as nesenchynal
encaBﬁ‘&ath%%ﬁggermﬁg ﬁﬂqieﬁfa?wdapgyz%gﬂer mnal |y

di MahRRt dfoprepariiy ie@béapsledfars &A®wn Mettho dfts @hd include for
deri vi n% I neage specific cells fromthe stromal stem

exarpplp (thosp flisclosechbie b AZ; ofvibnErl sneapsulikion wikh glgingte andalpha-

pheriyeipEul e SUATRISE: pGyhFalie L owtyd pitRe, 200, 70

479-88) Chanmy Vb endh Bvakash Sg@nadedaet [fyr mdoéicagsidatom afedaymes,
derjve a |ineage interest (s S. Pat.. p
cell g4 %élg)enggfﬁsreéémcgmmn%éﬁg ﬁ%vt%gnﬂf 2@&, do 5%%90

and OLu MOI; a4t @i, ogsp%v%p erﬂe chdapSulatidll | AGRBA CuMhg photosensitive
xenogeni c) of fresh or frozen (e.g., cryo- preserved)

polyfalkyramiac iatphe-cyBeqeimuinndidoncactisteyel Moaocaapsiilt 2000, 17h@45-
51, subj ect may be adm nistered with additional chem cal
drugs (e.g., inmunonodul atory, chenotherapy etc.) or

celfop exdiiple, nfi@bcpsalePlags pfeparddnpy o¥mpRxifgeniod#iel collagen
engr af t ment (1 ﬁf? I ncreasi ng_ the numper of viable HSC
withi mterﬁelym@é ishelboit 2-Bagnyethp mﬁ@mayrquffﬁ FBEM Ap Prethachicrasid

AT T L e -
Sucmﬁl&o@ipsﬁléls |c91W'b8 FurtRle én&@fb%[&t&ﬂ%ﬁh ' a@ﬂttloﬁélei—g rahlt¥r-pdlSmer

HSCs and stromal cells share common HLA anti gens.
shellgrinfoedea o ymparhe negsyekyrabarged smabothcsirfase andtof mipiméze plasma

protem %lbsorp{1 (()jrll vt&ual S.ﬁ.t &f gt | N/Ellld-la};epe% microcapsules for cell
encapsulation Biomaterials. 2002 23: 8§49-56).

Other microcapsules are based on alginate, a marine polysaccharide
(Sambanis, A. Encapsulated islets in diabetes treatment. Diabetes Technol. Ther.
2003, 5: 665-8) or its derivatives. For example, microcapsules can be prepared by the
polyelectrolyte complexation between the polyanions sodium alginate and sodium
cellulose sulphate with the polycation poly(methylene-co-guanidine) hydrochloride in

the presence of calcium chloride.

tion which may be PCT/IL2007/000380
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HSCs and stromal cells are fromdifferent individuals.
The termor phrase "transg antation", "cell

WO eplaeepent " or "grafting” are used interchanp@ril2go7/000380
herein and refer to the introduction of the cells of

the \Qﬂﬁ%%n&pp?é/&ﬁ&d QRat! Gell Bn&Gsulatiss U8 - indpa6vede wihén Csbialler
be derived fromthe recipient or froman allogeneic or

capsul@n@g@n@ed doFtes. th ryeliforcontiol| Bgemiceb| stabiliye diffusion

indu re
propsr S e oy S aT o AL PR v B oo
was feﬁgé&?iefr&lﬂel hink @ 4o®ach @anﬁﬁlle@tdt an, Hﬁplﬁﬁi’m«gaﬂéll(ﬂnemumtmn
cells. These include elther sup reSS|nﬁ%the recipi ent

througmmm@ csyltmbni dBioanteapSel Belyny Yde20@al 80P oy oukloreover,
nanofiipy i Qople Mo OR R DA LFRIR Sl MRS talored
e
immynpjsslate n grsgeRpEronmests. defe é@ﬂang\%ﬂgﬁ% ¥ i %@F L iSmibeapiul:
micr eéélcr:g& g{ﬂlanﬁﬁa Ae teEﬁﬁ&B%ﬂ?vﬁqe%fézsﬂﬁ%%éo' Rg&g@é\}u_:%g)echnol

1999Mei (ho cﬁs9,ofDepsae paArA.n Q\/Imcafakuwpsu | éshaelegk nfown pemeredits  cell

encagruldfiol Eepgtf OB RS A0 & 6130y nare and
al 8O QY FhidIATMpprdee: a?@lﬁﬁ Vihalu@€ but are not limited to,

pol y(allyl am ne). Blotechno Bi oeng. 2000, 70: 479-83,
meth@trax@e,Tmmh@hpsmqiﬁ S.cyplospesing esyelgsporin A, chloroquine,

o T SRR 2R
leﬂuﬁékﬁrdéQ afidpindy, agdkimh, , idflinousd C(REMIGJADE)SUI agnencept,
T T e
NonGidat Axblzﬂéfanéﬂatorg%ru%xg‘m%ms Y CERGRES U ?&Aﬁm include,

prepared by conplexing modified collagen with a
but dremop hlmwdrtosahaiyl sa:li‘cylzs lagidy dxglmehyagnwmhyséwlﬁtmdeﬂumsal

mag gy SalSGes TRy Bl Scath e fBLR Bl figorRicen
ﬂurb'ﬁ&f@fénm GRRMAISILELS keRprdien,§ Ukdtbi®lace NarRBRMEmRNREE, WinaBroxen,
addi tional 2-5 nn1ter-po|yner shells in order to

nabumsgpene, Pheeyhutexasiey piexigen. sAYEdAC.s LiofmelEn. arfgeipminophen,
1bup£ﬁjffr:]1%,r&c§(-2 RLRS IR RiLLShiugbsorption (Chia, S M et al.

ered m crocapsul’'es for cell encapsul ation

Bi bvadyeof t&b $netEddd Zieéiiﬂlbe@ Abrebf the @1119 et nradir @adpsdhdsistered
are based on alginate, a marine %C cchari.de
cither Gfityandls Proforaiaiic B WREl @R [PIRERACEHCAlcgBRpELOn that further

com?{l%géﬁa ma&ﬁpﬁfy CG-EWQ 9‘(*1’1‘18 Th er. 2003, 5: 665-8) or

vat 1 ves. "For “exa , m crocapsul es can be
pr ésarsed hoyeid hé‘pharmaceutwal composition" refers to a preparation of one

or more of the chemical conjugates described herein, with other chemical components
such as pharmaceutically suitable carriers and excipients. The purpose of a
pharmaceutical composition is to facilitate administration of a compound to a subject.
Hereinafter, the term "pharmaceutically acceptable carrier" refers to a carrier or
a diluent that does not cause significant irritation to a subject and does not abrogate the

biological activity and properties of the administered compound. Examples, without
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pol yel ectrol yte conpl exati on between the pol yani ons
sodi um al gi nate and sodi unycel | ul ose sul phate with the
w@eioyaetoddn pol y( met hyl ene- co- guani di ne) hydr op¢i/or20e00380
in the presence of calciumchloride.lt will be
limiRAPHhs oF dareidrst e brop9lehe @REaR salli, eMlsidhs! MR MY REesdRI ganic
smal [ er capsul es are used. Thus, the quality control,
solvers Wathi veaier- st abi | i ty, diffusion pr opertl es, and in
vi He?elﬁlc{t{ev 'térh? S"e%l ﬁﬂ?‘agéfélgattg daﬁ e neic't sﬁp.ﬁeg%g da&ﬂ%ﬁ” to a
capsu duced from1l
phar(rﬁaeu:’tmhb dompesltlah tol ytleer | fagilitate | adiﬁﬁl&ip)ﬁltibﬂt oo compound.
th{ %p Si Z(i cont rol .. J Bi.onmat er Pol y E%\RPZOOZ
Examples.g pialiperol RERIEYP obis! Poﬁ%ﬁgm &arbgpaip, caleium
phos\fbﬁbﬂe GRus %hgﬁg aR®Eypes bZ fakh, SdTRdse WerivatifBs, dil0VBgktable
surface chenistries and precise m croarchitecturés
oils anﬁrﬁOlf’Qihﬂan plysolscessful |y i nmunoi sol ate
roenvironments for.cells..(W]|Ii D. Small. is..
edrerRile R e ansiefd Sl ophr B PSR RtRUGy the
pharhfaceRibaCedrrictel iaf @Gueolb Sollieot 6fsafigehnol . 1999, 10: 6-9;
Desai, - T.A. Mcrofabrication technol c())%y for pancr eatic
cellpchurigugssfor alorpplation siad t adoppistgiien oftpes 2woy2be dound in
« A en cp Ad
Rerglrji%’tcﬂ@g ‘P Eﬁ'ﬁ{%&lﬁg’al 01é ?ﬁé&ﬁ{p 'Pﬁﬁl?éh‘fﬁg %9) Eac‘stél{] ILX Fatest

are not mte ot r ex
ed1t1oy,(,\hfh1phoss1pbampbrh$ad heycnh bymfelrene@ cycl osporin A,

chloro ui chloro ui_ne, su fasal azi ne,
T fﬁalab%ﬁf tﬁ%§ arggpeyt g GIPOSItgBR &;SyplemiGiganner (as

detaﬂ&{ |l&é@ﬁﬁéﬂﬁ/e az Q‘{lfé‘n?a@irvbl@e orRN ‘?sz{yn r@mihiBfet | bk MBharmaceutical
( REM CADE) , et anercept, ~TNF. al pha. bl ockers, a

ComDD&ytI@g .kmlly,a@mxamm Vnanlge‘ttmnaﬂf thref plaanmt@myal composition

and..Non 1.9 dal Anti-Inflanmatory Drug
dlreé(:%éﬁr fssuE{%grli%rf%fsa%% Al Ds i ncl ude, but are not
| i Pha@shcbatict @bitposifbsCytt 1he prededlt irtlatibm endyFol gmhiAttured
salicylate, diflunisal, magnesium salicylate,

by peogesse stell Knewai in thesat: .ecguba{treearxa.o(f convamtienal aniging dissolving,

e

lyopbﬁxm;gﬂirutazme p| roxi cam suI | ndac tol netin,
hi bi tors and

am rof e
hﬁ‘alaﬂ awp tiqng Wﬂa&gw aRge; Widly thediresent invgation
thuscrﬁh}L $e %m@iﬁgﬂeé i RGBT Rhiiet e eér{ehflr mBf }81‘?‘5%1&5%10211&

preferably as a part of a pharmaceutica
acceptable auriers eaonmmmgu @ieg)leiltqoha} e Baridisc whioh facmm phicessing
ere h r.maceut ] cal 03|t|on
of (FEEEHE indtBaBRE MRS pRofraBonDRBelE G bS Sped REB Rt SRl
Prope® RyrH@iddte i¢lassohian @Rbﬁfﬂﬁlrﬂu‘ce W bAm@tifiitioaResenal
conponents such as armaceutically suitable carriers

andoringsqbioanths acqmng@dw@%)f e ah%mawm@@hmnmlsmon may be
fomﬁfﬂ@@ $h gdqtﬁgodg sé(ﬂgtjufen% plefér%l?r f%ch\}kﬁc?lBél%‘% Iy compat?ble buffers

npoun
such as Hank s solution, Ringer’s- solution, or physiological salt buffer. For

transmucosal administration, penetrants appropriate to the barrier to be permeated are
used in the formulation. Such penetrants are generally known in the art.

For any preparation used in the methods of the invention, the therapeutically
effective amount or dose can be estimated initially from in vitro and cell culture

assays. Preferably, a dose is formulated in an animal model to achieve a desired
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Hereinafter, the term "pharmaceutically acceptable
carrier” refers to a carriper or a diluent that does
wooio7ae8e8®e significant irritation to a subj ect PENIL200%®0380
not abrogate the biological activity and properties of
conctef&?aﬁ%ﬁ sl e56h GHOR ?é{ﬂ)q ca ¥ ReRSt0 more accurateqf determme
Wi t imtations, of carriers are propylene glycol
useﬁﬂa:‘losefsenhemahm ons and m xtures of organic solvents

h wat er Hereln e ter cipient.” refer an
! nEpricdy mt trBptulherdoey Y T echaiPent S Sibel Peffean
be deRrhitlel B sthaddrdl i flakBackditdl| fibéclute@ninOPind, 6O TR0 Wiktures or
Exanpl es,” without limtation, of excipients include
eXpG@alemallﬁmﬁ@#Sbonat e, cal CI um phosphat e, various sugars
52
vogbt YBFE o feindh BN, B b bPRD Rl HTHINRE nssf, Bhd il
studi%s paxebe hﬁﬁn%hﬁdiaﬁﬁ@h rafiget dfedgaags Bortuse v &niaon The kiesage

phar maceuyt i cal carrler .S an olutjo
may J3fy fPendigs BinPy dessdessee f%ﬂpﬁﬂi&’%ﬁ alearamerﬂr%saﬁmlﬁ%ﬂm
ut1h%£ dfﬂé%%a&‘%rrﬁ@aﬁ&g '}gutb Df aﬁﬁﬂhﬁ%i@ﬂ and B8 Eg%g ll% Ichi&den by

i ences I'i'shing Co., Easton, st
the idividwah physicien ihsviewou tho matient shemdlitionp(saces.gx dtingd, ef al.,

dm ter .t ceut,i cal ~copposition in

19758 B Haleslofby BT SHRRERURGc el oD | PO ekdinfle
ParkiMsbBTsNatibveday, beOiEnifdi¥d sgiptohmtiedllyt e ippesveBRstbi Rmktions

conmposition locally, for exanple, via injection of the
indigating pagitive Tesponse énpedimenon directly into a tissue

re f

560 B0 e ROGEHL R COMSFL oy v
formmétéd kmquﬁousl’sohh@na,rﬁrefemb@z in fhysivbagicallyfcoagatibletbuffies! such

sol Vi gr anul at | e-.maki ng,
as H@E‘Wé‘%ﬂl lggﬁfl Ssﬁ WHORg OF I&Wé@ﬂ%‘%ﬁiﬁ%ﬂg eIt r appi ng or
| Y@Rfghdd HBEnPERCRRSSS gaamsa&a GAivIRAPP S tlé\f%[ksof the

for use I n accordance wt resent invention thus
actl‘ma;ngntahérm rwhichtarel suﬁﬁ@anvteneﬁfmnablynmgubtte et mgurotrenspitter

s BREF P B oL pES I AFRES b0 R ) KPR, GPTRE e i
depddpEagiviEiaDéhat deersibd MRl lol@ FTAURMIStrAtINO [RtERidh ALdaPSan
whi ch, can be used pharnaceutically. Proper

be uest tmsleternine nlasmpegraserirationpon t he route of
ad
: ng@%ﬁ@éﬁ?éhgﬁ ?‘%’é%’?%ﬂ %(E%éég&@xgeg]%é gf the I?:S{l&’iﬁ%h\fg be treated
dosih@reatilbatofd dinglagueopisratiot of admmmtpitleﬁg rveith yomrse of treatment
physi ol ogi cal |y conpati ble buffers, such as
lastigg| fa@mowverﬂf‘ Mgt & seyral eRks oF dhR yéliﬂewg by 51%%%?? state is
achiddf er. For transnucosal administration, penetrants
appropriate to the barrier to be perneated are
The amount of a composition to be administered will, of course, be dependent

on the individual being treated, the severity of the affliction, the manner of
administration, the judgment of the prescribing physician, etc. The dosage and timing
of administration will be responsive to a careful and continuous monitoring of the
individual changing condition. For example, a treated Parkinson’s patient will be
administered with an amount of cells which is sufficient to alleviate the symptoms of

the disease, based on the monitoring indications.
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used in the formul ation. Such penetrants are generally

known in the art. For anyjpreparation used in the
woreionoe®odf the invention, the therapeutical |l yPCT/IL2007/000380

effective anount or dose can be estimated initially

fr lebxpmg'tfah%lﬁﬁgtl&? lthe éél'istdfrtﬁé lﬁ‘§§e"i‘1y fvemidf }%’éﬂﬂiﬁly s@rvive

. dose Is ormulated in an ani mal” nodel to achi eve
in thteslnsewdoar@?e for at paripdo of ttime (e.gSat Hedsh oo meathshnsuchnthist a

8 ace rately determ ne useful doses in
ther&f‘?ﬁﬁﬁ%gt?e @ert y&land t herapeutic efficacy of the

ac Cowfpokifigherichiding e peepabeidndiied presemn ibentiet ﬁj’rmulkﬁﬁi in
by standard pharnpaceuti cal procedures in V|tro

a cogppfiblg nhpppacsutical €atsier imphlsp ﬁmr%ar%d pfised i@l appropriate
contglglge'gﬁ?fgbpe@ %rtgrb%ﬁﬁeﬂt%f\éhtlﬁcﬁc cul ture assays

can be use orrrul ating a range
of (bagagitiohnof ﬂnsQ)ra:sanhnuvamtmnTﬂney,dﬁde&gednheypmaﬂyed in a pack

end| ng upon the e r ed and the rout e
or dispBRH{IAIEH RAEH oAt LTA JOBOVHR o B 5 R i of fore
unit @R Rrm3WFnRiShE ahé ABLHAD %gﬁ@cﬁa&e THE pask GRS §6r BYample,

the individual physician in view of the patient's

compyseimetabar plasiée fail, guch Bs adilisteg paekh, The pack pidisgenser device
maygqeagc%gxﬁ%rﬁ% %% 1n§§’1%%{1§ oI”or aﬁﬁﬁﬁ&?&{cans]éhe % k.ob od?Sé)g}lSer may

alsodgetanmbigead by afmotice ﬁwoaiaesﬂl With ¢ie (fdmnaﬁﬂidrdma form prescribed
i ndi catin pOSltlve [esponse to treat nent
by 2 gevermestil apHsy Aegulating g medertge.gise pheale of Pharmaceuticals,

whiG RSHRGE WelLile GLIRAT %F’?gl R p({w rfht@ldthls IEomposmons

aqueous sol utions, pre i ol ogi call
or huxman at veteendyy faﬂenmsmamim uchlamokics, fenéxampim magi h@ef labeling

S sal t .buf e, amount
appree bl VY- Ty b e Atmi i) R TG o & g
apploR&d poliliEndeRdr edi ent which are sufficient to
effectively regulate the neurotransmtter synthesis by

the inplanted cells. Dosages necessary to achieve the
desired effect w il d| vi dual

characteristics and roﬁ?@gggﬁg m ni strati on. Detection
as Jafaes@nishoviaedetto wetfolowving (Xaaphs, odivhenipgedbi onth. the

Dependi ng on the severity and responsiveness of the
Yf‘o‘%ﬁ?ltlli)ttﬂﬁls llshraterthe lveationygs pap-lmiingdageon, sjngl e or
a t t
£ Q2! e BB h e angh ek Rt MO s ptlied
in ahe diprdsentt i inwersfont hiachlids e anelestlat, e bischamidagy enhcrd'lheloglcal
to be .adm nistered wl |

amount of conpasitio
and G BloataR Ac GERRIBHE. ot hieo AN 45 O BRHY ckplaizedn the
literhfiffe. SGE fdrte\éaﬁ’lf)let morofdchil a'r@lbrﬁﬁ% A MorRERNIaRal" Sambrook et
adm ni stration, fhe |udgment the prescribing
al., pI9g9); dCanrentelfr@tocwhgndﬂgbgdaaB@blogyﬁ ‘ﬁ@umes [-IIT Ausubel, R. M.,
ed. (1994); Ausubel et al., "Current Protocols in Molecular Biology", John Wiley and
Sons, Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning",
John Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory
Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531;
5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III

Cellis, J. E., ed. (1994); "Current Protocols in Immunology" Volumes I-III Coligan J.
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of administration will be responsive to a careful and
conti nuous nonitoring of the individual changing

w@oemwditesoeh. For exanple, a treated Parkinson' sPEHIL2e07000380

will be adm’nistered with an anmount of cells which is

E., Eagﬁgﬁg § Q¢ @, l(tgéfél) atBad@nd Xﬂﬁﬁé&ﬁnﬁ’ﬁurﬁ)l‘tﬁgyﬁl (862E8ition),

e “honi i ndi cati ons. Fol ng
App]btoar& ﬂJaagd:,Norwalk Cffeﬂ@%‘l)l; Yishiell dand Jhiigs éﬂdls) |"mle¢tcd Miethods

abl ur,yl nthe di se d area,for r
in R @mofeb L ¥F O Frebil SRETE S RER YRS (RsBf bflable
1rmn{u|i@{s ke &(tﬁfsfv%ﬁi dds@rﬂ%éﬁlﬁrtM@]date@QﬂiﬁQSiehhﬁ@ ﬁtekdtﬁﬂeusﬁenﬂ)r
t he %pg paration of the present invention fornulated

I n
exampleobpht P8l Ngsh3e 19 Bat |3c%ﬁ9 3% r1,830, fady hBaLS B 3,853 987;
acC n I [l t al r an
s SPSFRe-C8o Pt S Bof" ORISR 808,900, ipprcsendos v
4 098}8“@%819 DIts 5@ 1§77¢ andl 6 8M152il n\,(e]mgomnlen’mja Syrfthfd;ﬂﬁ IGaa!dM

1. e caBfh e Dbelsio R BRbeiatinn’ e B dhe o6t HIGHES Sne ods.
(198@?3'?%551‘?§t¥8§1r el U ti@)ﬂ"m%xeécB'Ee m&%g@wgt; E’Jke(1984)

or exanpl e, conprise métal pl astic foil
"Amsrw]: IﬁleﬁsCldtM" Begmepatkl., ethél %éd,k' Immaﬂmlwé@@s atéEngymes"

e Fhs G oBE L AP ERERL Bidr L5 BE Lieribgb bl B 248 ne

"Meithl} GEEASERIbBISLIM BI17 1 Aeadeniié RiedSMPCR Brofd2blt A Guide To
prescribed by a governnental agency

ulatin
Methasgs i Applicatioas, Headealie Pﬁssmlﬁ%eu@gdé?%o gd@r%ﬁk et al,
"Str%l%u%& ?’?ﬂ ? 5t81fn| ﬁﬁltlﬁ Loﬁfarﬁf) h%i’a%kerfﬂtl(;rpe ﬁgﬁg&%atgfy farse
fe conp03| I'ons or human or veterinary
ManagdlmQs L Padss 01996 Hutirofvdiicle exe iheorperatadiiyaefanmye lasa ifdully set
| abe] i ng appr ov the U S Foo nd Dru .
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h ol? mting fashion. Generally, the nonencl ature used
Crele ye’feﬁ T8& t he | aboratory procedures utilized in the
present invention inclgsgyetequl ar, biochencal,
m cr obi ol ogi cal andreconbi nant DNA techm ques. Such
Rreémioq«mw;] cultaring o adlgreyt srgidli g8y (ASCh i@ bone mprime

See, fE)r exanpl e, ec]\ég ?@P&%@@%e?ﬂk%”'a‘ | abor at ory

Manual Sanbr ook 7 ent Protocols in

l\/bwﬁl(huieﬁt cdblsoveag y:ultM@H frashidrehdtbr é%msdmbebntallﬁmgl\BD castiers to
d} Ausubel et al., "Current a%oocol s in
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a Edbacity of th

Gro%ﬁ‘{ ééflcf:ig ar é%%ﬁe?stgd'ﬂ%ﬁ’%celbﬁtﬁ? Thggﬁgere%ﬁ'aﬁ&i éri)am y of these

cell{ wa8@3ted wwskumrgmal d1ffeféi%atmmtmexhnm DNA", Scientific
MATERIALS AND EXPERIMENTAL PROCEDURES

Bone marrow stromal cells — Bone marrow (BM) stromal cells were obtained

from aspirated sterna marrow of hematologically healthy donors undergoing open-
heart surgery or BM biopsy. Marrow aspirates were diluted 3-fold in Hank's
Balanced Salts Solution (HBSS; GIBCO BRL/Invitrogen, Gaithersburg MD) and
subjected to Ficoll-Hypaque (Robbins Scientific Corp. Sunnyvale, CA) density
gradient centrifugation. Thereafter, marrow mononuclear cells (<1.077 gm/cm3)

were collected, washed 3 times in HBSS and resuspended in growth media [DMEM
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Ameri can Books, New York; Birren et al. (eds) "Genone
Anal ysis: A Laboratory Magual Series", Vols. 1-4, Cold
w@poornggobar bor Laboratory Press, New York (19980T/1L2007/000380
nmet hodol ogi es as set forth in U S. Pat. Nos.
, 4 )
(Blo@gggglr@égmes @éﬁp%%ﬁrglkols%i) é@éﬁ gfbgf%rz‘”ﬁé% )@dscs (GIBCO
BRL){dJOU‘Msnéredtptbetﬁmidl (M@rclt Wl‘liie Hade S(aIQQAI)U) P@uﬁtremNystatm

o 5 Dl P U R B i
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anal ypiseriiops *ufsﬂgge iQgeefiors 984, 533 3, 996, 345: 4, 034, 074;
O?gi%eﬁtz Jerfved dfgmm celty Oldnef En’[@ '3)@ a5ﬁ,1a8tém5 aéhve:% Elacenta
|gonuc eot | nt hesi s
(Bnel K medlcabcmht&ﬂyHmfdl Israeh) overe Ientmgsier aerllb conéﬁ@nsau Whﬁ@, 3

eSS 15 1P 308 AR

/ ml @@Ede Sidrhair £ldrich S Newis, RIO)-, Usidg g@ﬁ%ﬁi)petmg rEiEdenldd edlls

| s and Enzynes" IRL Press, (19 A Practj cal

were(;[heg@wsbed/bmgb Ql\éEl\/Icﬁlmmlq%entqdewym 1(? B FC8y Q’gg-)Strgg-aJystatm

I
iR oy 5 1 JEREE S255 75 e
ﬂaskﬁcaad éndubafedes 37 °Gan alisegocultife (ntGRAYr, urlder Bivaldifid (Eindmon
Strategies for Pcre?1 ein P r|f cation and

mthé]a/i’ $Qoer Theseatish, cellp wetp allayed (o edhfrade Replastie sugiegg for 72
houlg " ?é?v&)(ﬁ]cﬁgcﬁ% mé@llia{ w9§ cIYXﬁg&zh e@é’rf 3' e Q40 rWh@ﬁj réa}rfhmg 60-80 %

erence as If set h herein. her gener al

conﬂtwheer enudly h(:]—éZ pa:cs); @Hsl wety datiapthod frorhibs gd@lﬁbrfbﬁk usigy 8.25
Ik
o B SEER S BELEA TR il 4 B P PG et

for an8BHRIor fAUlfEnk i BibrAatio) contained therein is
i ncorporated herein by reference. EXAMPLEl Production

andldéingse (ferivgd stroawhelnt Stowalarelisemers phigmpd fivm dyvean
B 80 BSSRR DGR oo ER DS, oGl v
waskal 6xit}ﬁ’rs&fel}0\livii1h®dual &0BIhASE PBY zirﬁl, d1gdffmfdaai‘66 r°|szed 30wnia with
specific ce r expression [le. G owh
collggepnssi @fl g/ b i hinat: dhecghed i eMif comaghn 10 % FCS,
C e
resl B i DO 10D ARES 55 SOy
centFERRIER| AENDAL rPRIGGEDURERD RT, resuspended with lysing solution (1:10;

Biological Industries, Beit Ha'emek, Israel, in order to discard red-blood cells)

éentrifuged and resuspended with DMEM containing 10 % FCS, Pen-Strep-Nystatin
mixture (100 U/ml:100 ug/ml:1.25 un/ml) and L- Glutamin. Washed cells were then
seeded in a sterile tissue culture medium flask at 3-10 X 107 cells/flask. At the next
day cells were washed with PBS to remove residual RBC and dead cells. The cells
were kept at 37 °C in a tissue culture incubator under humidified condition with 5 %
CO,. The medium was changed every 3 to 4 days. At 60-80 % confluence, the cells
were detached from the growth flask using 0.25 % trypsin-EDTA and seeded into new
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Bone marrow stromal cells - Bone marrow (BM stronal
cells were obtained from agpirated sterna marrow of
whesvatiedoadyi cal | y heal t hy donors under goi ng opePdiEHI2007/000380

surgery or BM biopsy. Marrow aspirates were dil uted

flaskd: fIRwiky Haokpassdpak ane@iceBalitah&P6u1ig00% donRdSe, CRIBGRere
BRL/ | nvi tro en, Gaithersburg MD) and subjected to

collgqciesdpr mﬁ})ﬁﬁcﬂ!éb{ RyBringgn thf@%tqm i ¢ Cor p Sunnyval e,
CA%’II?I’?W tﬂl Avg nﬁm{;ﬁ%g{o% <. 0% P?L%%X 1%]; ﬁél%@v bioreactor

marr ow rmnon ear ce
(Pluﬁgbﬂneﬂhﬁ‘ﬁi, Isnaals heillBtrhieds Figmer@scmdo Ue&u:sapemmsgpmmon,

BN N MR

non R fEQOQiCL}nMI% %‘e@ﬁ‘e} heRQle alYRY€ &nabVibk §r ?)1tg|ﬁ%§§on of lar(ge

Station, t rep- Ny statln m xture
cell ngihbtrs in esela,tmedw smaié wolum E?i@s)’varezwaﬂ\ﬂd&gybdl endrmasufactured

di vi dual
kb TR L gL Al SIS 6 o
regul468d Bhd Shondet«Nby MY aleé (& ife Fidurdo1 @ PandvpdriRtale olimp (9 in

change of culture nedia. Cells were split every 3-4

Figwiay8)- ubhsbiogeagtor gopiaynssd sammbing angdniection poiakf4 in Figure 1g),
oo e sfod e PERERPERL MATDYL FRANT Sa Ry Ry o 774

from: 8 Edsem’vberI i Flyjuoe @ tTreseseRraicent supgked byeal ﬁﬁ’eredlgak mlxture
ll.s - lnner parts. elivery glaen

ermd
(2.3 (Bréguzilgh wBiTEE a&Z‘ﬂ@@Pz avsaféegng PEYRQEYgnsydrRenging on cell
denéiﬂlqﬁ theSbhigfdab@r.C PRL (9(71 p%b%rﬁd‘i@@gseﬁnl%d kd fﬂ?:fie\)@l ()h dts‘%ljéedsoz at

fer and i ncubat for 3 at 37 Cwth
the @@rdaa@enaﬁ,ede(td:mgmtd hy atm@swe (6 $h figure ApXr Th¢1 gaStmxture was

supgEAuS R et B s OO R T BBk g g,

Israllg.NThé cERudMEEB MW Sdssé®thidil eUéaghraﬂ;ﬁ@ cbitaiiler 17 ﬁEFlgure
un/m ) and 2 mM L-gl utam ne, seeded in 75 cn® flask

lg) avitich feabben ellestion pfirchlaging, g@@éh@emtt ¢All- | REcWatiay of the
h
ﬁxslas V\gt?&élﬂleé Ibgda gg{fgéltugw Flglhgég?%g) ng% Z{rérfc or was

furtHét daaippsd &fithean wdditibndl sempinl ﬁonmasl (chalfigert ) eany d&n’ealrﬂsrs

da s. Wien _reachj ng 60-80 % confl uence (usually 10-12
yousped lgm\ﬁé‘Pféa”c%t ached fromthe growth flask using

%‘o%&&foﬁ t?]‘ t DGR by AP Srov GRS | .fE-QISL’?W Iﬁ&l@-@&ﬁluent primary

Cultured cells were thereafter coll ed for analysis
hunen  &dherant | 2 rdetlg cirlturos, ogroamt a¥ slesctibep cabovele mieve drypsinized,

washi Sipdidet o MR Syndneged SHifh, 28 2R mehiiep i ¥hatin

mixiaé tpoo UARIREI0) ug/AH1 ROS@/fnl SRS Mds L\t@ﬁﬁﬁﬁn@ Xinsdetiad %103
W th equal vol unes of PBS and digested at 37 C for

10° raefsimil) Wiac en | inigsiion ofioontg/the 3D catriess Ve restemilenPlug Flow
bio Wg%lr eéNF %@@W BN %' fﬁ' aﬁ t%%o%?&re%%to as filled with PBS-Ca-
rI‘-“"’en- rep-Nys M Xt UPe{ 1oty }rﬁ ih 203
Mg UBhdtbgicdadlstriéd, LBe&ﬂH@'eﬁiéld Israel), autoclaved (120 °C, 30 min) and
washed with Dulbecco's growth medium containing 10 % heat-inactivated fetal calf
serum and a Pen-Strep-Nystatin mixture (100 U/ml:100 ug/ml:1.25 un/ml). Flow was
kept at a rate of 0.1-5 ml/min. Seeding process involved cease of circulation for 2- 48
hrs, thereby allowing the cells to settle on the carriers. Bioreactor was kept under
controlled temperature (37 °C) and pH conditions (pH = 6.7-7.4); using an incubator

supplied with sterile air and CO; as needed. Growth medium was replaced 2-3 times
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centrifuged at 1200 rpmfor 10 mn RT, resuspended
with lysing solution (1:1Q; Biological Industries,

w®deior/ 16480 ek, |Israel, in order to discard redp®i/medo7/000380

cells) centrifuged and resuspended w th DVEM

a we%ﬁ @fﬁ%ﬁgn ;r%dr{?{r'l: Geas rﬁ;ﬁ&eﬁtv(nﬁpfr%{rﬁbﬁfﬂm MRS Lérv%ry( 4@9 to 7

and L- d utam n.
daysceht s density dﬁhbﬂ( ééeﬁéﬂ H)F} cellsgink (ﬁollewmgsh’:hé() daYS uf ErOWth)
um flask at 3-10 107 .c At t
total RO YL RE S AEEEE Ot ecioRAttPE s biSredelh AT Gaspiers
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tissue culture incubator under hum dified condition
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t oPDaASE ygieditn biplggicaly assmisng ¢HYOBIeETI¥EE 11165l GaH5 yvere
thav&g el4dd Sheed! %(?I%Qt\géblﬁty-raﬁ%ﬁjﬂ% '2><kt1@7 ccﬁls%rglsgé’ﬁed ina 150

I or eact or uristem ) I'sr ael as I llustrated
cm?’ itissuicglivre ﬂagk agdthenrladberen®: caPalmhtmd rep@ilationodss, evah@ted

1-100 carriers
it Hogy P RITE REHnGT LRoBR DR AN IR Gparker
pheRRY PLeFhE hnal JRAASEI SR FlubRkGend MM clong! MitiHdaEst fle-cofometer
| arge cell nunbers in a relatively small vol une.

(Bec(lgrm@qaﬂter \B@lﬂe@@sl%bed and manufactured by Pluristem
bi or eact,or yas Jmai.n C ofn3
o oMY Rl (R, PR UL el o

- cultufbdFmgtw'&ztlcgbls using ﬂ@;bl@laﬁkétet@ gssayp 109,000 -F200,060 lagherent

celly fropn2; qyiltuges) apd 313 oy Sﬁﬂe@h@l@éﬁu@ﬁrﬁ sysbendadih
cult&%lﬂlédlu%téjéemfrﬁﬁie%dmﬁéuﬁiﬂ?p {4 8@, 8dmH dbrk’ cdndhidds With

a reservolr in Figure | he’ resefvoir was
satusatijpg| ¢omderissatiang iolf t eack cdofgths fnllm‘wmga M&bhs3 FIT Creaumgatédy anti-

oG4 R0 TR Rl T SR 220, P s an

hunﬁhOQDWB | @Acies DibdioRtc,t @e&dﬁ%a' Qﬁﬁél) OPEdtcﬁﬁ&ﬁa‘(@ﬂ akll Riman
the bi oreactor -exit, determined by a monitor (6 in

CDH5geBiosgignceT hdany d‘glem),xt%)e WBEC sepngatad tagtit heman CD29

BRIk B FLE Y PSR e b RSB B
PE-tdtj @gagdal ants-apanat CDQ]9 c@QPaiduets, (Glonhingdr, ghiiee N@l)erl&hdgh PE
enables collection of circulatin nonadherent _cells.

conjagpied| aatii bymat QN dEAD QR dBEEh; KLY BWBgated anti human
oD PIGREAULLE U L3P B T A g
conjugated guiti huingl)t PHn”d-DR) MAab (E)YRodwits) c dotlowingu mdllbainmmhe cells
o SR S BRI, R LI 8
in 5% ! l%ﬁﬁeﬂ&&ﬁde 9.9 a8d AREGZEP  LingPAYEFCYRIVE flow-cytometer

trypS|n|ze
(Beckman Coulter, Fullerton CA).

The b| oreact or cont ains a sanpling and i nbectl Qndpginrﬁtof
f

Comparison between the protein profile of 3D and 2D cultured adherent
cells using mass spectrometry analysis - 2D and 3D derived culturing procedures
ASCs were produced from the placenta as described above. Briefly, the 2D cultures
were produced by culturing 0.3-0.75 X 10° cells in 175 cm? flasks for 4 days under
humidified 5 % CO; atmosphere at 37 °C, until reaching 60 - 80 % confluence. The
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washed, resuspended in DVEM suppl enmented with 10 %

FBS, Pen-Strep-Nystatin ngture (100 U m : 100
waigor1080025 un/ M) and 2 ni M L-gl utam ne, and BeBU2d07/000380

(103- 10 cells/m) via an injection point onto the 3D

3D %Qgtﬁfegrﬁerle I%dﬁéeﬁr b#r SebliHg Zl!:JIQV"Xb'l@(;r %@ﬁyg{am( & ea 'ﬁi&b‘ﬁ&or

rior o0 1 nocul ation, bioreactor wa
contERECZ000Myr1i 85, Gind gutailing frtustdayes Fo%wtngkharmmkg cellS Were

Was@i&‘l{ ggc%)o og%tg}oo%lﬂa lﬁugglzo g%eﬁ%%drﬁnﬁgfrﬂ@nﬁ%ems were Psolated

fron{'peflets Tasihs VIf Readedt it (Rbrha,SSEHNBGE, WSA) and dlgested with
Pen-Strep-Nystatin mxture (100 U m 100 U

trpein/ oty P b TR recgens, (Agpled Blosciengessifosien Cify: CAJL.
aCCOi%%% t(r)-] gle %ﬂﬁlg%c}%/urlg lp?!)%g(g ﬁ’@ﬁ@é ﬁ R&?égﬁ ?{Sl a?@n&? E)%%merlc

1sobﬁ1&d§ Itag%irg reBp s alkbﬁdesV\ﬁﬁhlh&fabh lmﬁipre aronibrebdd wcth one of four
enperature (37 O, a

dit H=,6.7-7.4);
isobis. rigotane- F?f’c?éﬁé%so}’laéﬁ‘i}b R-eiroiil andpe e 54 cties. abs four
labé é%ﬁ'ﬁ)@e%dare L %hﬁg@ HRInAIGPELGRA ndisS sﬁéc%ﬁétéﬁ? eMpon
rcul‘at I um

ion e s replaced with fresh DVEM
peptmdxaefrygrﬁerttatunn egchdiag seledses a digist maspieportx HOGthe IXtIQ @)‘f ‘the

2-4 h
four ERPRTF JRTERES R FUOTetP P RTeeS RS T b epbciny: sample
(mfmlgﬁcat Qit Ea;mcmfphe@msw@ g pesloducs/onl M3FoWdE

3D-ASC cell s were then detached fromthe carriers

Wi tmowﬁylwuanalmmf 2@3111&1@ng5%148 3Dhenlbwe pEplacedy derived ASCs
was]}__geg 5(’1 1%1 Stflé?% ol& ég eﬁhﬁ gr ((?e%alglgngfél!ngf g%lgé’%&m
Halﬁl;l Ibr&Hl)fuﬁ&M@B@FMEMS BD-QXEI(T {Pma‘met X(Wratecbd &gn (Fa:incmesa@A) -with
denitatgan TATISAOpe B GBSOV JOESTat gt al v Bioomics. 4,
950-;63)‘; %4}9 nag%m%’? glecﬁ@néd §§ﬂt' RGHE tnh‘ rRidbh @S K TRY (i)r(gtgﬁl's lanalyzed

e capability and repopul ati on was eval uat ed
wergd etdrngehedas/isucleal Fibomurieopesdinitd] (Himphk &fenelankt Aecession No.

e T R BT AR R B S o

86K nﬁ&hsfé@l@ht 8longdtith! EadteN2 EFCONpécBangk Aetassion No.

e cell nmenbrane marker profile of 3D and 2D cultured
NP 085 b, reilosalbgt gl h@rwf’ eeinmeindipe domaipsRIOE. comeBank
ACC%QSQ?I% 1%? +0 59 61)\7\66%44 6@1{]}& %rx%% ﬁ%&ﬁa?ra@%nc u?r[lé R¥ession

emcu res re SUS

No. FIEEI 001001389, 2alpbnih UbBasih Smbohubaobe ((MNC, GafksBank Ai&fdsS1on
conditions) with saturatin concentrati ons of each of

No.t i PB139%9\ AgPiesphoadenqsing ohjngsrhoguliate i Syorhsse cbgerform a
t

P She TP SRR SOOI i oo B 170 L

GerféBaalanAetac:sslm]&el NP _ (R’.E)96Bm;uulg aAKdhwlst dehlydnmgane@EDJX)SALDH X,

Ge gﬁlﬁg Q Sra1on NO. m7%8%g]3very &perﬁh&% vga%rHong ?\E/l%g nctaluse of the
nature of the analysis, every protein was analyzed according to the number of peptides
of which appeared in a sample (2-20 appearances of a protein in each analysis)
Comparison between secreted proteins in 3D and 2D cultured adherent cells
using ELISA - 2D and 3D derived culturing procedures ASCs produced from the
placenta, were produced as described above, with 3D cultures for the duration of 24
days. Conditioned media were thereafter collected and analyzed for Flt-3 ligand, IL-6,
Trombopoietin (TPO) and stem cell factor (SCF), using ELISA (R&D Systems,
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(eBi osci ence, San D ego, CA), Cy7-PE conjugated
anti-human CD45 (eBiosiencgg), PE-conjugated anti-human
w@DD9/1¢40QPr oduct s, G oni ngen, The Net her | ands)PCPH.2007/000380
conjugated anti human CD14 MAb (I QProducts), FITC
Minf@pbHI MRS ianhice hhﬁ’%@n&@t eiﬂén@ﬂegf’sr ORIk t§ I Horfalized for 1
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XlQ:onllsjgmﬂed anti human HLA- DR MAb (| QProducts).

ubat.i on t s _were
o PHRSCAY SRR kg QRp G, HRERET L' Rsossed
by é&ﬁ]ﬂ&@eﬁd eélld in 2 O0odikobll 43¢ ﬂﬁff&eﬂtﬁiﬁlgorrfédﬂﬁr&mdnﬁﬂﬁig/ DAMEM
using the FC-500 fl ow cytoneter (Beckman Coul ter,

suprtemended afith €M% R&shpd0i @M rdesamgbasonen 8-05, vk propbis facide 2-
pho i A RGN GRS RS matis v
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micss Vlﬂ%raqu1a.bloreactor cont ai ni ng 2000 carriers,
aﬁg & ng for 18 days. Follow ng harvesti ng, ceI I's

werng vakheth (reXdd) cfficiéemovieural koiidigorserfom adhetdnet edls, a
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showarhwfcaetsaecﬁng 1prE1gmneolb) BAgii$ Ishown'liRAKngeagefft boae enarrow

prodieeh B-KET ois e ity BReTNY ERE SRistiged BB he'ID maix,
20 da§r§ Q@fghfes ubS@tIﬁ@geinﬁ&ﬁxdlsoaegﬁ MRrekRtikel)y bl 8D dals (Figures
/'or lysine side chains. The four |abel ed sanples

le- chmagmﬁ@ech 3P0 ap&pee tﬁégecawdyhﬁékoyvzwsaﬁdm mass
Spe(?eé[ Zg'moﬂgvezr 1 t{ze ﬁg{lr@lfg}gtectofrr agtlgt?tn&)grtel st et?tftﬂ) (S%J%nded -

rel reporter ion,

Diffefeit pducti@pits &ff sladener eiietd 31) \A&S ée&lsaﬁdw grcﬁihuiihdhél easix
of the given peptldelnasa (information

biongaqier: ysteass  Ehsserdinmensity rasd é@ﬁﬁﬁ%?%@rc@ﬁ dEtal of2 X 10°
R ASHL S BIRIENSLARGHLEN £ V0GP

apptdxeméin'bfl 200 Q@O)bdMﬂanrlﬂe(rﬁ@Jre Qilemas® Ferin° arf aBiiadeagyr of 150

canfSrer TR BTGP RAPE S Ve RESOEE o (s Dloggapir at density of

1.5 Ixi et del At drﬂ%@&%rs%ﬁb%ﬁﬂg%e@&iﬂ% tmcﬁﬁershé(oﬁﬁaﬁn%aoid YR 650-

Beer, 1|. al Proteom c
jgharsell nhmbly nenappaey. 0dt Xt colls/@aiabers®5 XTHY cells/ml. The

ot.ei zed 0 ous_nucl.ear
ceﬂﬁfass ”ﬁv P B Ao oo Dscbti AL B8 grpsyggnsisten,
ind i en'daé\trﬁms%l(&f% xb@dH dnd r{dﬂ%ﬁﬁs toIB8 e8aNKrhe 3D culture
AcceSS| on NP_034566. 1

system was thus proven “to provide supportlng conditions for the growth and
prolonged maintenance of high-density mesenchymal cells cultures, which can be
grown efficiently to an amount sufficient for the purpose of supporting engraftment
and successful transplantation.

3D-ASCs show unique membrane marker characteristics — In order to

define the difference in the secretion profile of soluble molecules and protein
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eukaryotic translation elongation factor 2 (EEEF2,
CGeneBank Accession No. NP;931933.1), reticul ocalbin 3,
wEBdhaesdoxal ci um bi ndi ng domai n (RCN2, GeneBankCT/IL2007/000380
Accession No. NP 065701), CD44 antigen isoform 2
prodg{g ST FRE el %Bgn&%ﬁﬁﬁﬁhﬁé:ﬂt Q%irg&%iﬁnmgﬁﬁm%% procedure,

ponin 1 bdsic smooth nuscle , _GeneBan
FAGxamelysisovas Nffect. @312 Sitywn B g phoadieh avilysis Bf cell markers

.phos S at.e .synthase 2 isoforma. (Papss GeneBank
cep R I AR e B e Ty i R S o PR RER g AR Cells
growr BE2B, cdratRBaNINCaRGRH Qeué\leprrb&ag@@ﬁg&hﬁi?@anﬂy higdedl @bnetie of

dehydr ogenase X (ALDH X, GeneBank Accessi on No.

posipye reg)brareyaarkess EEI0nER] 00aS5Ddd mad 1P 2 mepehrans magiers as
t j i .

con TS5 e, PO, BV S0 B To 0L

cultined acHanpl &7 (2 i2 QDapypieacdroelss 0ASEs pif dioth 2D andabhplacenta

anal ysi s) Conparison between secretedproteins jn 3D
culharﬁad%mxmﬁ%amé HhRic R PE bLRaF R GReteA and 3D
dersip/89cs Wkl J}leg{ﬁﬁﬁﬁé%ﬁs%lﬁﬁg?ad%@ dupigdndims {Jf?]&igt% niche

pl acenta, were pr ced as described above, w }
inclydgist suppertdr ozells Hbatd prodiigeo an @buddanda s . cy@kmtist icheradkines and

i a wer,e thereafter || ect and anal vz far, Flt-3
aron R taflots” TR ot ss Snbits seBig iR Fesihcs, BBl 20 Al pliled
AS(sSEHe) profil sTah&EEduPAndiREMSNPLRAE sddrétad dRftins in Y conilitioned

t hree i ndependent experinents. Results were nornmalized

medigypf IDyand G ASG sulturgs wapgfecied Ay ELASAs Figntes darpghow that

cell wh'n gﬁ&%ﬂggﬁn‘é p%chgc'i %g%delg% %d‘f@%}gtﬁgﬁg}?‘%ﬁg}/?% g(})f Flt-3

C turlngo S ln an O ast di
ligand (Hipwieclan JiLsa( (FigWEM),sud [HChdhged 40), twhilkOlo% EGSs of 0D-6,
nM dexanet haso 0,.05 nmM rbic_acid, 2- phosphate, ..
and fB/JSm =] ! Pg 3 Hok pandend e, avese Ariggfed fn coBRgion hedia
of 2824 ftiukdse dPrH&Ed'Eloh WesrohibepsiaArmy) @hd $&91b% ﬁgdegim in both

stai ning and kal i ne phosphatase was détecte
cultmlekal i ne phosphatase assay kit (all reagents from

Si - drich, St. Lew S . . RESULTS The Pl uri X(tm

o EASEs et wilave el B uf Bshnestronepy raDist ™) In
orddFt6 TREEY Ide ARETEHY diffeftneé Betiveb® 2DeMdeTD efiftinell ABCS; Whd prokein

conditions for adherent cells, a physiological -like

profelgif ithasprenlls paepnalyead hhmessgipeelramgtishaigieidethows that 2D
andag lflgliucr%c?kl s_sﬂg{vnzgrénlila?kﬂl)r Hf%%sr%tg{rtgtgﬁllt %{pﬁéggt)r Lﬂrﬁglfe;nﬁ\é is

Srael;, carrier 1s
showhamTabkef bbelose i agtired Eelgushew Hmuchshiglter stxprassibn level of

Figures | c- bone marrow produced 3D ASC cell.s were
H24%, WL&»@@ a{@&rg fthan %a%fﬂ@ &l@ gw@@a resestielamngdgsy ngher level
(¢ - ifie .
of tf[ge) ggdé%t s \}%FT%-Z gﬁ%lklgoeﬁl a%@? Fch'u?’e%S% 12 30spectively). In
addition, 3D cultured cells show ca. half the expression levels of the proteins Hnrphl

and CD44 antigen isoform 2 precursor and ca. a third of the expression levels of

Papss2 and rpL7a.
Table 1
protein Protein level (relative to iTRAQ reporter group)
3D cultured ASCs 2D cultured ASCs
Av SD Av SD
Hnrphl 1.434493 0.260914 0.684687 0.197928
H2AF 0.203687 0.288058 1.999877 0.965915
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| c-d, magnified X 350 and 500 respectively) foll ow ng

seeding. Cells grown in the PluriX Bioreactor system
waowegog/1esoghi fi cantly expanded - Different produp€T/oe007/000380

| ot s of placenta derived 3D-ASC cells were grown in

EEEF2”"" PlormTX—broreact or py53346%. |02 06@cdi]ngoskaasi 1y 2umes

RCN2‘_° 366 L,cl st carT Ter (Tes8 totaos 2 X[h%a cellT$h.ae

CD44 Z! eh?q%fdnﬁ'?ér?cutls&' oW T gEEU g o T T OeTiSATY 0.17

e +pH chin roxi ety 200,660
C al l c-'lJr\eru er /E. b?’ft g (ﬂth H qsg y ’qu

o car 1

I AT AN A i AN B

oy ont

oo —oCt

DD
N
;a.-
s
HOO

Papsézf 150 "ﬁrri elr-S- 2 ST tT1it (?2\4HU| 6 Ibl43 bCI I hﬁmﬁ—

rpL7Qppr‘|pr‘l Lnto the I’\iI nlro j ?— Sty ofl 3 514
ARG Loy ot ot 20 aove DD o EO A g AT, ¢ d0212851

f‘ﬂl‘v‘l [l
L=l

contai ned an over 50- fold hlgher ceII nunber . e.

22%’[@%%'& ll?’h"x l‘kle %}lﬂ?&b} ?}{e é'rkr?ﬁate to oée%l.]zstpz In order to

ty on t e carriers at
furtlyddr dHatRtdrie 313 ASCst mellgwmm feuttodednin ava ®steoblgstsdidferentiating

di cat h sf er . of
mediginr fort BHE! Phe. BERFS TheratsD it wreap el was ffiried
lef@f Yigid Eeumv@fé' ﬂl%vﬁ%@ﬁﬁbﬁdc@%a&ﬁﬂﬂ i@dpatad irpfedtlhq?1%m1@§\ﬂ§£1-b)

prol onged mai ntenance of hi gh-density nesenc
Whem@isl ®ntul p@llsemammlcdw acfabroblastgliksvpherfotynsi and Fiym@mt@ikﬁd no

ff h
i e 0, e SRR e SRR G IR e
the SdpRWItyHRI aﬁ&eﬁﬁﬁbr@awmrds@bbmﬁaeam eristics - In order

to define the difference in the secretion profile of
sol ubl e nol ecul es and proteinproduction, effected by

t he bone environment W Qs 23D cul turing procedure,
FACs anal ysis was effec is shown in Figure 3a,

AssEA@&m Bﬁl‘hyzsilﬁlz@fof p&ickzntmlémﬁveti 3DepSC o triyatovd BESKSEegraftment
dIS dlffe mar ke preSS| n, t han
A5C simmosoff Do SHesbret s renebty iy 1yPEar human

herﬁéﬂ&etﬁxwlﬁﬁ@@)ﬁh—g 'a'efe'cﬁéﬁnifnl é(lbhleﬁﬁtﬁg itR¥Rtedl &f chemotherapy
t1ve menbrane narkers CD90 5, CD73 and CD29

prewmunmidﬁethQM@Em@et o 3D cultured cells. For

cer PRI ByD ESEE TRV A FRGEEDRRES oot 20

andsglatiph AFarW 34-€ Gells - @Smbidicsl ¢v@d bogdr mlmwere taken under
hemat opoi eti c. menbrane markers gure_ 3b). 3D ASCs
steriln ovonditions cflveingr livery Bneiolig) &kﬂ@@b @Merﬁﬁ%llfa Israel) and

mngrH% 3P Qélﬁstvkl re dé%'ﬁgnétg(? hgﬁggmﬁf%ﬁ@ﬁf khi1d P@@ As, Oslo,

uce an a ance o I nes and
Nograym filehsitst ngﬂdlehin cemthéfughidorf uanchewertef ¢nyeptebarved. Thawed

mogqlarg;chragg%]% ‘{I)q(;%vveen q%&aiggqu%&%ﬁ%?gﬁ g% ig«%@gs and isolated
usnf?%J tlcﬁ'l\ﬁzi\dsr(sl\f{l'ﬁ@nﬁ%gtet:h C’,Iﬁ‘&glsﬂ‘tﬁél@oa@ﬁ GEnRg). 3BesSfrom more

tures wa fected by EEISA. Figures 4a-c show t hat
than eddessagrpdevwere ®Dlado fdi adhieving thed desitd camauntti GR,0006i 09,000
1V\[}:th hi gher levels of FIt-3 ligand (Figure 4a), |L-60
i gure 4b), and SCF (Figure 4c), while low |l evel s of

| L- Detection of transplanted cells in irradiated mice - Seven week old male and
female NOD-SCID mice (NOD-CB17-Prkdcscid/J; Harlan/ Weizmann Inst., Rehovot

Israel) were maintained in sterile open system cages, given sterile diets and

S ooty

autoclaved acidic water. The mice were sub lethally irradiated (350 cGy), and
thereafter (48 hr post irradiation) transplanted with 50,000-100,000 hCD34" cells,
with or without additional ASCs (0.5 X 10°-1X 106) derived from placenta or
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and close to zero level of FIt-3 ligand and SCF, were
detected in the conditionsgedia of 2D cul tures.
woemduaetoddn of Tronbopoietin (TPO was very | oRCHEHIIR007/000380
equal in both cultures. 3D ASCs show a uni que protein
i shé&(3- @as MtrdPH NS ifectionto Ar@Rfal k4l vein.
adlp%?ééﬁg(?(jd‘gfniggiﬁltﬁ%ﬁgﬁ er _e};ce be;vveerﬁ 2D and 3D _
Fourctol tix vextka\Sinwing drapspdaptionothefice wwire tsperificed d1y) disipgation

lyzed..b SSy.Spect.r Fly Qe t
and B8 6 BuRRteT B5 TASRBE SRty b JHAR 5 RS olfa 56
PBSES Al FRE, OXPMES&iien apidd $4)e Hubsani ells hothe niice Bibivereldetected
elow, 3D cultured cells SE%}Q/ a much high@% essi qn,
by floweytomeiryand thnperaentigoc the Pumam apd oiugsg mptopoletic
' o espect Lyel i ; el : e
ool Jp8HEH o PERRES SR SR R PP SGTTEL RS efteret by
incubstipe adelly etvith. ahtirhashdnt ICRHS-BDC ullQuiPeaucts| | §rasfiegeng alhe

hal f . the expression |evels of the proteins Hnrphl and
Netiegantin | Gsn 1P 0¥ ORHFDOR e LB SRR (EpamsAr was
desi%ﬁh@e@ﬁ%ﬂi?%i on levels of Papss2 and rpL7a. Table

3D ASCs have the capacity to differentiate into

os tDestsitiqutof transplanted sells & migeitrastedowith sleeraptiigrapy - 6.5 week

3D-,A S_wer ' t S
o SRS AL L O 0 AL
maittB@eeafdserdescited Unerginglivel t faki drradatdefhiel edere  injected

. Differentiated cells were shown to produce calci
intrapgefnselly With Bsgulfan G amekesihy GRsruaEe i ol IWo days

foll(grgih% 2%??4085@ BSALA ﬁljrelEfl&p,l ARk v‘lfé(é‘(: Fnd'&tﬂ&ﬁ%ﬁ}i REHFcelis alone,

ated no mneralization ures 5c-d). These
or togeshdrtwitls DKt HEtASCs peoduwed drony éit BlBceASC Javeckhillowing

R e NPT RIS AT

was@RldY ka3 IARELO hbkTHaBY R foPfranaEaidident 3D- ASC
support of HSC engraftnment was eval uated by the |evel

of RESEATNemat opoietic cells (hCD45+) detected in sub

lethal Iy~ irradi ated ar che a ed |
dorrisG: iR B el RS T Rl Bl R SRR 1534

henRRPSRAIIRES]Y 208 a8DASOF déhd4 +{10al |Bacentdnbt | ddipdse caerd co-
bl ood sanples were taken under sterile écgndi tions

tranglpptad iy eradjated NOiheC1R mice vEmgafiment sffigicncyaygs£valuated 4
I - and ear f te i C
kS, DB o LR RE ARG s
alorgt Al Brshowerih MablePadniddrigamech, wetmnsplydpti@sef M3 AST hadeiCB
CDh an (p)& cl gur Ci%lb%ﬁsﬂs' {ag}y\gﬁfggqugqaégﬁrlnggtur% etsea%dviqiéﬁ]er levels of
human cells in the BM of recipient mice compared to mice treated with UCB CD34+

cells alone.

Table 2
Transplanted cells Average h-CD45 STDEV
CD34 3.8 7.9
CD34+3D-ASC from placenta 5.1 12.2
CD34+3D-ASC from adipose 8.7 9.6

3D-ASC improved engraftment of HSC in mice treated with chemotherapy -
Human CD34+ hematopoietic cells were co-transplanted with 500,000- 2D-ASC or
3D-ASC derived from placenta, into NOD-SCID mice pretreated with chemotherapy.
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using mdi MACS (MItenyl Biotech, Bergi sh G adbach,
Cermany). Cells from nore Hhan one sanple were pool ed
wo eno7aedodevi ng t he desired amount (50, 000- 100, BODIL2007/000380
cells). Detection of transplanted cells in irradi ated
Engfif@fnt <BEMERcy\RRK cQhltlatt® I35 andks €omdwin -(S8dlsplafta€ién, and
(NOD- CB17- Prkdcsci d/ J;, Harl an/ Wi zrran%lqianst . Rehovot
compayied efo) mige drapgnlented math HGselonp| e Aspinshoyar dinlaklsed, co-

cooff Y31 B ALE STy R4 AL B i

the BREoRtktretiplehB ntice mqtared 10ddCBtCDB+ teltnapheanMedeonet, fas is
50, 000-.100, 000 hCDi%4+ cell syft Wi th og tho 1t lanted
showyin Takla d) thaguerage lesehot eygraftmeniwag Bighrininyigy c¢-tigpsplante
W1t 1865 @erfA3dRORR: deliS ?Hﬁm{ B the T‘ltﬁﬁ( bﬂ)r@a@ﬁ‘cﬂ s%t@ﬂﬂ@D R3C)
travenous injection lateral tail vein: Four to
tharslr»(thnemﬁ(@ ¢ oiransplangationawisiplcalls dtonoihe kameridoponwgresvn in the
sa oca | on BM was col | ected by
°°n¥‘1f’§gﬂ‘?1r?3§&ﬁ oflte PR BRI W T Eacs bt f e (50

m PBS, 5mM FBS, 0.5 mT§a5I3um azid 5 % . Human cells
inthe mce BMwere detected by flow cytonetyry and

PARI

Transplentesegeent age of the hunen and |ndverage heDds STDEV

CD3fenmt opoietic cell narker expredsing 88l1s ij thel.l
CD34 + ecaventjorID QAEs frincdacoptes ef f ectled by3-Pncubating &2l 1 s

CD34\i-3ThA&® from placeata CDA5- FI TC (1 Q Prloduct €9 G oni ngen?d The
Net herl ands). The | owest thr eshol d for unequi vocal

of TERGS a8 Sri dulss ARG 1R Fi-b dempnsyth 1 advaniagéof co-

eI AKEPWith ﬁ{ﬁ:@@q el 7y e e IR &7 ABCe th

tran§;§1 %17/ Jhll<| Hsd- sci d‘l§u Harf)an Rehovlgtg;I | srael )0 tmprove the
recqvarmfethn bematopdistie systeel filovang HiS6\sarrsplantatipadi at ed

I Nj gcted i.nt

i Tl B 0L R0t R0 ot

imptdi@ hematpoBs utdcavery Nfotiotvirgn HTE arameplanﬂaﬁmeqhet@logbm or
CD34+ cel I's_al one, or tgget her with 5 X 106 ASCs,

allogfrighic b ABHLY 1 feadlerbets 30 Poles hempiopQyetiy stem and/or

oA SR g FERIELSCITEMon 09 10 e 50>

AS@abiey ¢to sdrecte HESE@ isumimm/@ dyookines thai mbp aimpmye th&RESblnpSself-
3D AS . C é%r oved

rencWal A TR AL R G 56 (15, FAbspigpiet Calty Lo ftyda those

celif (@ PRLRIIAGROHAMS ed%npﬁﬁ%léﬂ%ﬁﬁm%%%&ﬁéﬁrﬁe%@ed fbr the homing
irradi ated NOD-SCID mi ce. Engraftnment efficiency was

andgvellfaratiod of theetedsplrolablo (s co-transpl antation, and
conpared to mce transplanted with HSC alone. As is
shown in Table 2 and Figure 6, co-transplantation of
3D ASC and UCB EXAMPLE 3

The suppression of lymphocyte response by 2D and 3D cultured ASCs

Adherent stromal cells, and particularly 3D-ASCs, were found to suppress the
immune reaction of human cord blood mononuclear cells in an MLR assay

MATERIALS AND EXPERIMENTAL PROCEDURES

Mixed lymphocyte reaction (MLR) assay — The immunosuppressive and
immunoprivileged properties of 2D and 3D derived culturing procedures ASCs
produced from the placenta, were effected by the MLR assay, which measures

histocompatibility at the HLA locus, as effected by the proliferation rate of
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CD34+ cells resulted in considerabty higher
engraftment rates and highgr levels of human cells in
wo b@7Bddoed reci pient mce conpared to mice treBCBUL2007 (00380
UCB CD34+ cells alone. Table 2 3D-LSC i nproved
i o%ﬂ;%‘ﬁf ! FRRbhdktesiSh InfixBd CRilthfifE ! G réihbiki 6O CRRIISHARY) and
e H rmln e uléi}-jl- hgfrmt opoi }e(ti C ceI1I§ vverrégpco-ltranspl ante
stimnilating 500probteratip) Asils. oHugBn A8d blepil (EB) manvnptlaarceells (2 X
sy Nt o SCI D mce etreated Wth . .
10%, ReRob e By g I rPO oY SHaiyeby biaF saralimsdgvits
equiteeksuhe! (10% 89 ieadiatedn SIW0BRE@! h@man APEHpherRab1eed t Alerived
m ce transplanted with HSC al one. As is shown in Table

Momcytest(PBNR). ftvaith ofP or 3Rsenlfmer adimramtzelscarofyced from the
u i n-hi- f b0t .
pladefi3 bt £ doBin G SE oBGR SRRl RN Joftp By Me6 oplibied
threb/bineny €lells aere so-shivumd ifor 4Tddylsén RPMheoAvmedigen {(couining 20
. raft pent, | gher in mjice cg-transplante ith
% Fﬁfﬁe@ﬁr T d ey alosebiir _370@3, e BRaval Blsfex Pates
werBIpRILAGHA! 18¢ SRy BndIating IR 145D 18 B8 IF @Buring. Cells were
co-transplantation with celTs fromthe same donor,
thery hewmastedh aviee fibsrglesst filtaradnds thyniiding Diptakiet wiee quenidfied ot a
n%llll sk) . Tabl e3 FACS anal ysis results shown in Figures
SCnfRafOeHdt r at e t he advant age of cotransplanti ng ASC
Wi tRESHEES (Figure 7b), and the ability of ASC to
i nprove the recovery of the henat o&?i etic system
f ol Higwie Sphpme the impmaprenssronsoef CH srbnas isgieserted by Hiegdevated
4 | V rt.i- .
P P R S T MRS, BB it bound
by theans pisapiobtblyg nassacibtod ogl ST’ aell aplotifeatian) .in Tegpoabd Ito t LA

. of the.3D ASCs to enhance henat opaqi etic.stem and/ or
incqGheAiGHFor ﬁ?afqverenagwaﬁilﬁ%ﬁ@y}%wem?h% plg#igmune response was
exhitiRASH AR EQR Wh¥n Mifsibated! WA fHReadpSE &dis! bt ¥hd Present

_ secret’e HSC supporting cytokines that nmay inprove the
invéndienn dvlorcevdry theeWB|imamuhe pesponseetoadl B¢ sawad subptapfialtyhesduced

transpl anted .cel.l s fromthe ability. of those cel,|l
where SERRHPHET Y ik gdherpine bp P fiomla RRiss S S Cs
ASOgsedadfouad b hevdeid pr@erdialatilig] iof Rt@ie Drelfpréliferation of donor
transpl ant abl e HSCs EXAMPLE 3 The_ suppressi on of

cellp,ytypisak gf &viHpomiough both gpkdursn Haandr e mdeeed the immune
Lls,. tj
resfSI0E e SPEIBAGE b A0 DA ACIAAE Ko BRRER ap ascs
deserilved hetaimabonethe) BD| £8Cs wedelrsork imanunbhippassiay. MATERI ALS
AND EXPERI MENTAL PROCEDURES

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

provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all

such alternatives, modifications and variations that fall within the spirit and broad



M xed | ynphocyte reaction (M.R) assay - The
I mmunosuppr essi ve and i mmypoprivil eged properties of
wQ@oaneBo&D derived cul turing procedures ASCs ppoHUQeer /000380
fromthe placenta, were effected by the MR assay,
scopwff g@?@ﬁé@glaﬁh@ QGOPRRAIdakibihd, hitedts dnlapdtbed abp Hééﬁwn@&nd
e proliferation rate of i nconpat i
GenBynﬂpAooqueﬂ numbeisaadniderietluinithiy spécifieatisorase ierein HlCOI’POfated

i Wff Paee, ISP BRBCH () B B1 G 08| Pudh s i cach

mdvgigg‘al pPUBhEAtdA %télfﬁ of pEBEAIpplicatial dri}@mm/@fceesidnrmindiee dras
y being co-cultured with equal anounts (105)

specuﬁqaam adeind{vabodiRaticaisdeie b%#lilﬁﬁ)ﬁlqu%ﬂed 6}66% eFfif?éace In
nocy t C
aadifR GG ol R Goafibn iy R nc oS AR AT o be
conRABE e ah aealitstorathdt RRMGefer&imehis assitablevas priephit ¢a tledpresent
three tines. Cells were co-cultured for 4 days in RPM
inventigp medi um (contai ning 20 % FBS under humdified 5 %
CO2 atnosphere at 37 0C), in a 96-well plate. Plates
were pulsed with | nC 3Hthym dine during the |ast 18
hr of culturing. Cells were then harvested over
fiberglass filter and thym di ne uptake was quantified
wWth a scintillation counter. RESULTS Fi gure 8 shows
the i mmune response of CB cells as represented by the
el evated proliferation of these cells when stinul ated
wi th PBMCs, which, wthout being bound by theory, is
probably associated with T cell proliferation in
response to HLA inconpatibility. However, a
consi derably | ower |evel of imune response was -
exhi bited by these cells when incubated with the
adherent cells of the present invention. Mreover, the
CB i mune response to PBMCs was substantially reduced
when co-incubated with these adherent cells. Thus, in
a simlar manner to MsSCs, ASCs were found to have the
potential ability to reduce T cell .proliferation of
donor cells, typical of GvHD. Although both cultures,
2D and 3D, reduced the i mune response of the
| ynphocytes, and in line with the other advantages of
3D ASCs descri bed herei nabove, the 3D ASCs were nore
i mrunosuppressive. It is appreciated that certain
features of the invention, which are, for clarity,
described in the context of separate enbodi nents, may
al so be provided in conbination in a single
enbodi ment. Conversely, various features of the
i nvention, which are, for brevity, described in the
context of a single enbodi nent, may al so be provided
separately or in any suitable subconbination.



Al t hough the invention has been described in
conj unction with specific nbodi ments thereof, it is
w@iodeesoos hat many al ternatives, nodificati onsSPERTL2007/000380
variations wll be apparent to those skilled in the
VHIQFHS(ﬂﬁﬁﬂﬂﬂbﬂgty’ it is intended to enbrace all such
alternatives, nodifications and variations that fall
within the spirit and broadscope of the appended

T o S o s

celld RrohhpRcie O fddgmist AiRs@ ander idR-dimendion afufidring cohditions,
.entirety by reference into the specification, to the
whiclipspppest calthxppasiop. each i ndi vi dual publication, patent
or patent application or GenBank Accession nunmber was
specifically and individually indicated to be
i NnQor porAatrethoder ralubingrasfordaioned medivad dh¢ method comprising

citation or .identificatjop of any reference in.this

appt cat‘ﬁ“g\’ln%é SR c‘ﬂb g‘_BWsi“r &é&e“g?s Oér?l?iﬁ%ﬂﬁ? 3’5??‘6‘71 in three
that su Cd?méﬁafi(ﬁ{aﬁeﬂﬁlrin% BUAIHLAD I RSB I &binsidh; bAe
present invention. WHAT IS CLAIMED IS: 1. A nethod of
cel(b) expalsiting, atdvaditionad omedinmy o§isatyl expanded raglherent cells,

adherent, cells from pl acenta or adi pose tissue under

t hr ee-ditpr%r%%xB’i‘?g?mg%ﬁ}elfroil%ﬁlémgs(gﬁ}e?}u s, which support
cell expansion. 2. A nethod of producing a conditioned
medi um the nmethod conprising (a)_culturing adherent
celds fravppriiplancelvels genesiedaccerding tq e methqd fglaim 1.
di mensi onal culturing conditions which allow cell
expansi on; and (b) collecting a conditioned nmedi um of

saidd explhmibethtaidupubitivn of bk cdrhyisigyadhermit célispfipieenta or
.condi ti oned nedi 3. A popul ation of  ce]l ener at ed

adipgse Bﬁ%ﬁen‘gg?rsmt el PRNeFs B Saeritep pighr 1%1 oLyilegbgne fctor

sele@t;éﬂ UfrGth! 8 Bbuf @bhSstaRMef IS aLa6] _hﬁfdeFEtGCﬁ‘JahStthf iecreted by

pl acenta or adi pose tissue, wherein said adheren
adherent eells of placentaohadipase tissueedrovh imp 2Deaiurone f act or

sel ected fromthe group consisting of SCF, IL-6, and

FIt-3 than that secreted by adherent cells of placenta

or di posR isolat&isorlla®on of tels Edhprififiglicherdnt cdlk of placenta or
_isol ated gop_ul ation of cells conprisi nlg adherent cells |

adipgpe fpweevihercimrsailadhereat eqllserpresyp Brebpnlexeliod ahlepeoag protein

I S j e f east: t el

sl S8, BB o, oS Sfeled] iiboleaypnecats elunas

dehjdoptnasé R ARLDH Xe leyillerydeb ychnolgdom stongalidd Didtof) 2 (EEEF2),
.eykaryotjc_translation el ongation fac 2 (EEEF2), )

retiGlpGa b BN ca rﬂmama;gla& Gt b@%@}?ﬁgara% PR 1 basic

smdofEh@kciR r(@N?@lg RAM thal e?&%bs%d%yrﬁh@reﬁg l%é’ﬂseof( $0nta b:Nadipose

_ that expressed by adherent cel'ls of acenta or
tissedignoomantai ¥y adtuge.omn in a 2D cul ture.

6. An isolated population of cells comprising adherent cells of placenta or
adipose tissue, wherein said adherent cells express a lower level of expression of at
least one protein selected from the group consisting of heterogeneous nuclear
ribonucleoprotein  H1  (Horphl), CD44 antigen isoform 2 precursor, 3
phosphoadenosine 5 phosphosulfate synthase 2 isoform a (Papss2) and ribosomal
protein L.7a (rpL7a) than that expressed by adherent cells of placenta or adipose tissue

grown in a 2D culture.



6. An isolated population of cells conprising adherent

cells of placenta or adipgse tissue, wherein said
wa@elivenesods cel | s express a |ower | evel of expreBGI/m2o@i000380

at | east one protein selected fromthe group

consi st | ‘ RSN s RURbAg AHRIBM RO B Plabdnta or

HI I7]'( Hnr éﬁlgf(,%%%ggﬁgnt i gen i sof ol‘Pm%Zlg aggégur'sor, 391%1 .
adipgdeo djsean devhesiime sad p hdsgserds weHat ares ohelaaicezerl | Rof &r Hgher

. Papss2) .and ri.bosonmgl  pr ' (r t : ty:
i SR B e b o i et O PugP s fidcEhie, JrBAR" sue
grovid IHSUED ghilewe. i n a 2D culture. 7. An isolated popul ation

of cells conprising adherent cells of placenta or

adi pose tissue, wherein said adherent cells are

chgractegiz a.hi [ u hVve7acthMi ;

Chan T hateor Litdy Bop AR (O B A Radkl 7 A hhliehy said
immuhesiperegsiosvactivity zodiprisesl tedmation8n TTdel praldkmtion

popul ation of cells of claim7, wherein said

I mmunosuppressive activity conprises reduction in T

cebl pro| bhfhatdfRal SmpdsRIvArBRGRIMS aé af QOBRSinkieditnt, the

conprising, as an active ingredient, the popul ation of
popwatidrsofipstie gencsafedacsordingty doinciai m 1. 10. A

phar maceuti cal conposition conprising, as an active

i ngredient, the conditioned nedi um produced accordi ng

t 010! ai M BharihcerdicRheuniG it @ahprising as ah iactive ingredient, the

conprising, as_an_active ingredient, the isolated
condjtiprgdanedRmgirodused acordipg i plaim 2. 5 6 or 7. 12. A

nmet hod of treating a condition which may benefit from

stromal cell transplantation in a subject in need

t hdeof ,A phanmetuind! conpositsinngpnaphising, 95 enjangve mgrddéent, the
. .Subject a therapeuti.call ffective anount of adherent
1301?8%‘“’%13 fuop q icgﬁg%#‘g@%él’édg?’f 'm t he group consi sting

of placenta and adi pose tissue, thereby treating the

condition which may benefit from stem cell

t r dBspl aAtmethoh of Hreating a edjditéan whizh mpayneeneft frgm stromal cell

treating.a condit.iaon i ch fii S :
tranig b3S i AR h e thei S Bl RN ol M Rleping to
the BE6jb@ch eRf@cuttaly ebtiine stuhngf hohdrie @libjofct tisue selected

therapeutical |y effective, apount of ﬂqc ndi ti.on
CEe

al |y . d ...
fronphei SRR FOnsEHBE ehplagets andirdipQasdispicy yiteeafipe the condition

: r St migliacenta and
R o e B T o whi ch
may benefit fromstemcell transplantation in the

subj ect. 14. thod of reducing. an i ne r.esponse

1 - g Rt OF R et ion HEISRTRORERE IR oy el oel
tran@}?%tﬁﬁéﬁ & hNBibfet fMfeed UREREE tRe hiRBICAR@MII BRI Administering to

effective anount ) .
the subject a therapeutically effective amount of a conditioned medium of adherent
cells derived from a tissue selected from the group consisting of placenta and adipose
ﬁssue, thereby treating the condition which may benefit from stem cell transplantation

in the subject.

14. A method of reducing an immune response in a subject in need thereof,
the method comprising administering to the subject a therapeutically effective amount
of the isolated population of cells of claims 3, 4, 5, 6 or 7, so as to reduce the immune

response in the subject.



of the isolated population of cells of clains 3, 4, 5,

6 or 7, so as to reduce thg i mune response in the
w@aiy7eet00d5. The met hod of cl aim 14, wherein tPEI/1L2007/000380

subject is treated with cell therapy. 16. The net hod

of claim12 or 13, further conprising adm ni stering

stemcells. 17. The nmethod of claim 16, wherein said

st dir celThe mwihadi eb ciamnibpvihercir the skbiced issireated wilfe cell
therh hod of claim 16, wherein said stemcells are
adm ni stered concomtantly with said conditioned

medi um or adherent cells. 19. The nmethod of claim 16,

mhaeln a|d I.Is are i ni stered.fol| ow ng.

adnini st gfo folgig l:?oﬂfdiﬁ' B PRI R Wgtstem
celisel I's. 20. The met hod of clainms 12 and 13, wherein

sai d adherent cells are obtained froma three

dinensional culture 21. The nethod of clainms 12 and

13, mher d,adherent |1s, are obtained fr a .

twol i rerts JREOL o PF L P 36, bty ikl oFon) Pl Ghanprise
h@ﬁmy%ok&gswﬁe&gmn said condition is selected fromthe

group consisting of stemcell deficiency, heart

di sease, Parkinson's dlsease cancer, Al zheiner's

di sgase, iRt [RkRa b gﬂt @rgx %a"}(? Uorn ! c%ﬁﬁ £ Alhffdered
anem a, autol mmune di sor érs I'a arthritis,
conbdbrhitarplyewiic bead osnditiomgdahddiwm .or hdﬂsaren:tlcsﬂﬁs e (GVHD),
neur odegener ati ve di sorders, autoi mmune
encephal onyelitis (EAE), system c |upus erythematosus
(Slg), rrd Pﬁﬁlﬁiddoﬁﬂa'ﬁﬁ' i, Swhesr¥§1t &1l Gty | RUOSkS administered
Sjorgen's syndrone, nultiple sclerosis (M),
follivy mgtadennistraieanvefsaidvepditicned mgdimm @aadheresymo me
(GBS), Hashinmoto's Thyroiditis (HT), Gaves's D sease,
I nsulin dependent Di abetes Melitus (I DDM and

| nfAcanmeriy e bf Diaease, add.13ThendiEihheid aah&ehd cells are
popul ati on of any of clainms 1, 2, 3 or 20, wherein

Obt%ﬁ‘?djﬁ?fﬁraébf%%ﬁ%ﬁl‘m@éPmBﬁFture conprises a 3D
bi oreactor.24. The nmethod of claim 23, wherein said
bi oreactor is selected fromthe group consisting of a
pl Wj.f | olheb nwtieric v rclaims cintnd UGSy svisdreinr el tadhdtent cells are
hi or eact or d a.st tlonary bed bi oreactor. 25. The
obtatpg %lmartweéﬂme% SYH¥YR of any of claims 1, 2, 3 or
20, wherein said culturing of said cells is effected
under a continuous flow of a culture nedium 26. The
met3od oFhecmiethodopludlainsot? ahd dly vdferaih shidsconditon 8 selected

fron%Qhe \é\'po%i)eclorr]lsisting of stem cell deficiency, heart disease, Parkinson's disease,

cancer, Alzheimer's disease, stroke, burns, loss of tissue, loss of blood, anemia,
autoimmune disorders, diabetes, arthritis, Multiple Sclerosis, graft vs. host disease
(GvHD), neurodegenerative disorders, autoimmune encephalomyelitis (EAE),
systemic lupus erythematosus (SLE), rheumatoid arthritis, systemic sclerosis,
Sjorgen's syndrome, multiple sclerosis (MS), Myasthenia Gravis (MG), Guillain-
Barré Syndrome (GBS), Hashimoto’s Thyroiditis (HT), Graves’s Disease, Insulin
dependent Diabetes Melitus (IDDM) and Inflammatory Bowel Disease.

23.  The method or cell population of any of claims 1, 2, 3 or 20, wherein

said three dimensional culture comprises a 3D bioreactor.



said three dinensional culture conprises an adherent

materi al selected fromthesgroup consisting of a
w@oloyaetoes , a pol yal kyl ene, a pol yfl uor ochl or oreTIA2007#,00380

a polyvinyl chloride, a polystyrene, a polysulfone, a

celdqul ospheamethall &f chaifll 25 SwildréifsaidebioRAAAL G RAEIHELHEm the

a matrigel, an extracellular matrix conponent, a
grognPongifEng of agng flpw bietaaeton & epnsindousrstiried tankyipggactor and a

L ber - e method or cell popul ation of any of
ﬂm%%%ﬁi%fd%%nﬁ?xé? or 20, wherein said culturing is

effected for at |east 3 days. 28. The nethod or cel

popul atign of claim21, erein said cul turj [ )
ef fect ed fiegnehpd oz gstl pepyaijen obgny o ek hott P _i%wherem
saidQutiaE bPEi PEIRNY effctbd BAAE atontuods Abwaia EFSh&ium.

sald culturing is effected until salid adherent cells
reach at | east 60 % confluence. 30. The nethods of

| a d,13, wh [ .h diti it .
Fr o nefhecBeedit s B 5P gt o BRF of P8 T cEPF 20, wherein
saiceihedeafiteBibnal IdlturERBniPeisEOdsadheRRt htdri@Nsedcté®lib® thé group

medi umof clains 1, 2, 3, 4, 5, 6, 7 or 20, wherein_
congigting afiifepelyesteie|d sobyahlanseasd qrphlorqethylene, a polyvinyl

r essi d f u SERLI :
A N e e i
particiqd mbtirigel, of erehdeflubur nratrdbt compdneat, aicoHagden, 2 pol3, L factib acid

6, .7 or %ﬁﬁ_mherein said adherent cells conprise a
and,andngrf PetalfPRer expression array sel ected from the

group consisting of CD45, CD80, HLA-DR, CDiIb, CD14,

CD19, CD34 and CD79. 33. The met hods, popul ati on of

cel?s orTheenictod of cell popelation of aiyy, ofoelain®, 1.\t 8r ef Al,swhetein

. adher.ent I ecrete,.a higher |evel of at |east one
Sal@%“g&ung éseffcfge 1[‘%&%1; ?tolﬁ?sgﬁéia&oup consi sting of SCF,

FIt-3 and I1L-6 higher than that secreted by adherent

cells fromplacenta or adipose tissue grown_ in a 2D |

cul48r e. Tisymethod ofe¢iopepulalionafaglpioh 2 bf wheteinssasd culturing is

[ | 1, 2, 3, or 20, wherein said adherent

eff%gﬁglfgp%tg%arsg%g%?hi gher | evel of at |east one protein

selected fromthe group consisting of H2A hi stone

famly (H2AF), Al dehyde dehydrggenage X (AL X) )

euk&tyot WQWQW&&%@O@P@H@%&?%W f)gelets?s b, LEERES)., wherein
said &Iliu?iﬂ%g QCEERIA whtil A0 A0Her6R! 114 FBabth dERY 66 W BiHuence.

(R CN2) and cal ponin 1 basic snooth nuscle (CNNLS t han

that secreted by adherent cells from placenta or

s R RN P ICTAE e l  H

from@he facilitation of hematopoietic stem cell engraftment.

31.  The methods, population of cells or medium of claims 1, 2, 3, 4, 5, 6, 7
or 20, wherein said adherent cells comprise a positive marker expression array selected

from the group consisting of CD73, CD90, CD29 and CD105.

32.  The methods, population of cells or medium of claims 1, 2, 3, 4, 5, 6, 7
or 20, wherein said adherent cells comprise a negative marker expression array
selected from the group consisting of CD45, CD80, HLA-DR, CD11b, CD14, CD19,
CD34 and CD79.



wherei n said adherent cells express a | ower |evel of

expression of at |east onggorotein selected fromthe
w@emaposvensi sti ng of het erogeneous nucl ear PCT/IL2007/000380

ri bonucl eoprotein H (Hnrphl), CD44 antigen isoform 2

precursor, 3 phosphoadenosi ne 5 phosphosul fate

synthase 2 isoforma (Papss2) and ribosonal protein

L7833 r pLThs) methads, tieavlatier oécells oymadier ehelaigss Ls25 3.008 20,

l.acent a, or adi,pos i j .

wheiB H Rpfenr SR el B Al LFPLot R st Baf Mot Rl rom

the groud.comsistilg ABCIMRFBnd Habhigidh eiaanhatcedeed by aibeteutvells
are characterized by a higher i munosuppressive
frora placgata pr agipppettisaic FPWAIRSZENEUIRE:-| s of pl acenta or
adi pose tissue grown in a 2D culture. 37. The isol ated
popul ation of cells of claim36, wherein said
i nMmadnos Ui msthods mptlativh yof celipor medivredfickinn 1j @, 3, or 20,
wheggilnlgﬁglr % E%ﬁt&? %g?regs’s a §:1rgrf1§1’r gg%:lh(gfj at ge’rast%gll’el p&?t%%ée%cltgdq from
the VSRR COnIdind SCHRA ARMHe! SghiBe(HIZAMRVAIGeh eS&é}gﬂEﬂ enase X
\;%ilerrlfcelsl(mp enotype. 39. Theglerrgt hod of cl}gii m 38, g
(AP 20 nulgaamlcSttmEaabnﬂ@mab@n faciiendibige) cstiprliogalbing3, EF-
el | .SURPressi,on acty V| T t '
hanftaloii PRASERE UEPARLiRClva ooty TS S tonE s nny
thaih € sogolcd thyCadhietit @elld fivupplhcéntaot iadipbye tidhe disendh a 2D
the popul ation of cells of claim3, 4, 5, 6, or 7 for
culi§guf act ure of a nedi cament identified for
transpl ant ati on.

35. The methods, population of cells or medium of claims 1, 2, 3, or 20,
wherein said adherent cells express a lower level of expression of at least one protein
selected from the group consisting of heterogeneous nuclear ribonucleoprotein H1
(Hnrphl), CD44 antigen isoform 2 precursor, 3 phosphoadenosine 5 phosphosulfate
synthase 2 isoform a (Papss2) and ribosomal protein L7a (rpL7a) than that secreted by

adherent cells from placenta or adipose tissue grown in a 2D culture.

36. The methods, population of cells or medium of claims 1, 2, 3, or 20,
wherein said adherent cells or medium are characterized by a higher
immunosuppressive activity than that of adherent cells of placenta or adipose tissue

grown in a 2D culture.

37. The isolated population of cells of claim 36, wherein said

immunosuppressive activity comprises reduction in T cell proliferation.

38. The method or cell population of any of claims 1, 2,3, 4, 5,6, 7, 12, or

13, wherein said cells comprise cells having a stromal stem cell phenotype.

39.  The method of claim 38, wherein said stromal stem cell phenotype

comprises T cell suppression activity.
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40. The method of claim 38, wherein said stromal stem cell phenotype

comprises hematopoietic stem cell support activity.

41. Use of the population of cells of claim 3, 4, 5, 6, or 7 for manufacture

of a medicament identified for transplantation.



