METHODS FOR CELL EXPANSI ON AND USES OF CELLS AND CONDI TI ONED MEDI A
PRODUCED THEREBY FOR THERAPY FI ELD AND BACKGROUND OF THE | NVENTI ON 5The
present invention relates to nethods of cell expansion, popul ations of
cells produced thereby and uses of sanme. Specifically the present
invention relates to nethods of expandi ng adherent cells from placenta or
adi pose tissues (along all the PCT) and;therapeutic uses of sane, such as
for henaatopoietic stemcell transplantation. 10In the devel opi ng nedi cal
world a growi ng need exists for adult stemcells in |arge anounts for the
purpose of cell engrEfODEFORMCELL EXPUAISIONI AN UISHY OF CELRIANDON, adul t
stem cel | therapy ¢ONODIMONEDQMEDYA BROSIGHEM FHERERYROR THERARY curi ng
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prevent their differentiation. Fol]ow ng HSCs tranps I.algé.ati.on, aﬁlh -
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mesenchymal cells, the ECM . )
mediate their differentiation and self-renewal, via cell-cell contacts or shori-range

interactions. These niches are part of the “hematopoietic inductive microenvironment”

(HIM), composed of marrow cells, i.e. macrophages, fibroblasts, adipocytes and

25 endothelial cells. The Marrow cells maintain the fonctional integrity of the HIM by

providing extra cellular matrix (ECM) proteins and basement membrane components

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

The interactions between the HSC and the stroma are required to preserve the

30  viability of the HSCs and prevent their differentiation. Following HSCs

transplantation, the iransplanted HSCs must home into the bone marrow (BM)

microenvironment and lodge in the appropriate niches before they proliferate and

differentiaste. During the homing process, the transplanted HSCs leave the

bloodstream and fransmigrate by following a gradient of chemokines across the



5 and the secreted gromh factors. Al these processes involve a conplex
array of nol ecules, such as cytoki nes, chenoki nes, hornones, steroids,
extra cellular matrix proteins, gromh factors, cell-to-cell interaction
proteins, adhesion proteins, and matri x proteins. The total nunber of
cells engrafted in the BM dedi cated niches underlies the 10 success of
HSCs transpl ant To achi eve engraftnent,, donor HSCs that are transpl anted
into the blood circulation should honme 1nto the recipient's man-ow where
t hey generate functional hernatopoiesis foci. The nunber of these foci-is
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t ranspl ant at fg# thep hoes iptgheihsmeapgistis piches Ve they CEIIiRE @ RUOrF ﬁav{jﬁggaccept or
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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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production of HSC supporting cytokines that hel p nediating and bal anci ng
the hom ng, self-renewal and comm tnent potentials of the transpl anted
HSCs, in rebuilding the danaged henat opoi etic m croenvironnment needed for
the hom ng and proliferation of the HSCs and in the inhibition of the
donor derived T cells, which 25 may cause Graft vs. Host Dis - ase
(CrvHD), [Charbord P., and Moore, K, A?n. N. Y. Acad. Sci. 1044:. 159-167
(2005); US patent nos. 6,010,696; 6555374]. For exanple, in a study by
Malta, [Maitra B, et al., Bone Marrow Transplant. 33(6):597-604. (2004)1
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nost obvious 4 source of NMSCs is the. bone marrow, ?ut %e si gnificant
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Stom Cel I o, | 2608;%8(1044:358)167IBASHIE paismbonE6 19 4 &6SHHlyi iy XN ot B
derived MSC indrds : FpEr I ’ﬂ‘}hﬁ% By5-804.
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CH, Yen BL. Fillé(&éh, tharmga rigserchivimal stowt ealls we |feundy iei Bipport prphded gpR®ssi ve
properties t . i . o) ] em
propert]es %&@@@ﬁ@%g@%ﬁﬁﬁﬁéﬁ E0E&198tdn"th NOIRECD HAXRodR,

30 showing that unrelated, human bone marrow-derived MSCs may improve the

outcome of allogeneic transplantation.

One major obstaéle 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



S St udi es have shown that the expansion potential of PD- MSCs was
significantly higher than that of adult BM derived MSCs (Yen BL, Huang H,
Chien CC, Jui HY, Ko BS, Yao M Shun CT, Yen M., Lee MC, Chen YC

| sol ati on of Multipotent cells from Human Term Pl acenta. Stem Cells. 2005;
23(1):3-9; MJ.S. de 5 (root-Swi ngs, Frans HJ. Claas, WIllemE. Fibbe and
Hunphrey H H Pieternella S. in 't Ankef, Sicco A Scherjon, Carin

Kl ei j burg-van der Keur, Godelieve. Placenta |Isolation of Mesenchyrnal Stem
Cells of Fetal or Maternal Origin from Human. Sem Ca/ 8, 2004; 22; 1338-1345.)
In addition thge.PbrmEatas dbs bussd natber bat theedigrifieandideduifort e‘nvdlmdeint 0

ost eobl asts, adi pocytes and chondr ol ast i.ke BM deriv

pl acenta der PRISEIREORS MEFEW (ASRIFAF a(’ﬁé‘%b si(e‘glb“fﬁ’%is? Teal dmgrg%fygfés (UCB)

| ynphocyte prglofier altﬂeoﬂldélygﬂﬁétibdﬁﬁf tHag tthe hambhm ethbtyvamsh femt edrisdmteof HSC
and pl acenta_deri VEdP-Eﬁ Nﬁlgi‘can r duce tl;tl otentl a 1:‘%;maf s host
di sease ( GAMjdeppndet Yo pro ?53% fgts’?

(2005)], and, Gag%m%@mmemﬂamﬁﬂeﬁwﬁ@glb@[sﬁmmwt al ., Chi r nese
Medi cal Journal I17(6): 882- 15 887 (12°F The use. the o@l V\% nta as a

source for ami ot FedipgAtFapiie sQUpsss stpig, ¢ 00/ 73421,

but obt ai ni ngudiRse S&dhl AtekdtiSé sbilrodsaHd® fori mmnadq)owdsmb,dm flitlesf t he
M5Cs is very | ow. Anot her way .to sol eth ﬁe?-"k'f“g dmted

amount of MS&stigles, Bymap QHBCORHRRSE Y PO %&I
cul turing copglol '(@QSm{ﬂﬁh&l b4 bRAJIGAE eNASmerdQuzb bRAE), Jr&&vevaoaﬂ%‘-ﬁng 6555374,

6, 335, 195; 6, 338, However, the drav\/oa Kk of suchtS % S rtgacmal s in
the time-l8onsgm PRl g pHerBgivEIOPBHE &h ffqé‘?)tf’a?ﬂ:'i‘%lﬂ :3@’6 SHHFEY fhey
require, r eng&l&ér&g £ 1snﬂlhﬂﬂﬁecﬁ&ﬂtéeﬂeralﬂ'5dlaﬁﬁﬁiw dinealging, eg, harve'ﬂn:@e

di mensi onal (3D) cuI ring of cells was, fou d |n sgver al udke% 0 be
nore ef fecti well ﬁqlitlﬁué‘i%m{lﬂ/ﬁloqo”%]?ﬁ‘élmpatﬁf‘fo? PEIPSRT SR & °BP Gt echnol

Prog 25 15: 71 gs2 flisded@3Odic. Yubi ng Me, Tissue Engl neering 7(5): 585- 598
(2001)]. The Usé of 3D cultur procedurﬁ% which m m t he nat.u

envi ronment of th@hq\ﬂ&enpslslﬁa tocheQpe tl[l%@g%&&“é‘-‘ﬁl esﬂmﬁes Ogr# TS on

bi or eact qr5 CQpfAhAdBL d3OInVaRE iPdib @A TBrt blv&mean resBaing! Placbenta cgnmdedsm|

Bi oeng 84: 205-214, (2003)] .tubular pol&ié %M q.%‘ E%t{c)agﬁorre’%us
scaffol ds i n vereREndiobayosindar praRsress o £ S%K

Bi ot echnol 00YRd B AENEINECkiA'GDES (Riribrd /mhds( AA0GI theaarssipl o6 71 ow
bi oreactor for th%@% and expansi on _of hemato mﬁgc ste‘m‘%‘;1 EMS (U S
Patent No. 6,&X , CDM CDISAaqq]ﬁ%é FuTE ‘?i? TartBUBT R, AT

attaches strQuRleda@tEs plabéiia §éfﬂzg@ SIPAMEB s teabud AR mte?i@ronﬁpea'_? midithaltand
sponge col |l agen was suggested as a 3D matrix in Hosseinkhani, Het al.,

[ Ti ssue Exgi npegilagd 1 HL$-D8) : Mewpser] AIBMHAB055Ys SRRy FRIUDQSURNESSING o of
MSCs, grown in eﬁ%ﬁ%ﬁ‘*%&a?. on&% In%e?y &%Etdfq&eﬁ&oﬂJYV(@h%%gCﬁfTéﬁem of HSCs

fol |l ow ng HS(?I?I%ansp a as ne een suggested in any of t hese
studi es. Al sChehiY ChiznsWyithgng P, iBa £8; ngBbfletadiﬁgvmﬂpP%e@S

per{ Ust On_COndh O Biun B URor AL Al 0 HEEN RSl Ohcc IRl cel |

types were re a per ost pa tum pl acenta as a 3D
reactor for cgﬂMSmgM@ﬁOﬁéNosag@éw%—ﬂn US Pat.. No. 7045148 and U. S.

Pat 20 41 3 st‘?ﬁ EHQBRY Rlhrkelstirs
procedureﬁf T m Sléﬁdldf% aﬁ@mfﬁ( S(])Iﬁs teé@ﬁ?ﬁ&ﬁ@r{%%%m al Sml? gol ated and
i nvol ves per f38H/00, TRAdrEl, ané Tﬁm‘ri—SQrﬁm kuggésttthvéw ity heover Brimitivat enance
for prol onged e y
recogni zed ne‘é@h ?&&Eg}g iguf%’ﬁ ihélh y %‘g§§h?g%g§t%@gﬁg€%mnovel

met hods of celde @XpPahsd YO. dothtios of noftippednt selarfebnr bmaiat teom adecemiali Riem

produced 't ner &8, S5 5 ARAMBRI AP RS ArER Rl Ot b RARMEea MisC

limtations.
30  are positive for the intraceltular human leukocyte antigen-G (HLA). ? (Chang CJ, Yen

ML, Chen YC, Chien CC, Huang I1I, Bai CH, Yen BL. Placenta-derived multipotent
céﬂs exhibit immunosuppressive properties that are enhanced in the presence of

interferon-gamma. Stem Cells. 2006 Nov;24(11):2466-77.)



15 SUWARY OF THE | NVENTI ON - According to one aspect of the present
invention there is provided a nethod of cell expansion, the nethod
conprising culturing adherent cells from placenta or adi pose tissue under
t hr ee- di nensi onal culturing conditions, which support cell expansion.
20According to anot her aspect of the present invention there is provided a
met hod of producing a conditioned mediurg the nethod conprising: culturing
adherent cells froma placenta or adi pose tissue in three di nensional
culturing conditions which allow cell expansion; and collecting a

condi tioned nedi ugnefiest B ¥RANC Bt atRe EgRhsiGE | JofentidtEr G0y PAREUGH] t he
condi ti oned nedi.um 25Accordi ng to, yet_ another aspect_of_the present

i nvention thetgficanily B"&F"dé’éﬁnéb%d’ﬁﬂfhﬁf Phhdsgived MSCs %@h%?a@%gé‘ﬁc{‘;@ﬁil ng to

the nmethod asc@bryery, Ko BS, $6¢ O, &nk ¢'Q Yehi M., BROUEE Chas RES fsobitioh be
present invention there is provided an isol ated 1Ropul ation of cel

|
conpri si ng ad¥Bitigpfentcelly GomgiHumag Jepp £ lasenta fftem Sells: 28R (DihBrdil . @;e

adher ent  cel | GroSE€SWRALE Feank LN €Nads EWRllen0f. Bbbd SR unhey IREL Pletcsig®t €ed from
t he 30 group consistin IL-6, and FIt-3 than that secreted by

) g of SCF,. 6 d
~adherent cel |8 ‘pAnkiragiset 4- Sehesignpou® Kledbyre-var dankem. Godebievs Plagenta
According to EdlaAdifiViRBhyA2RR6h (@ls b Bethl @ $eRmdl DR 68 Hdehests
provi ded an i sql ated popul ati on of cells conprising adherent cells of
bl acenta or disauTH LN 33 dp criicHe thed B deerrsaBRTmb S8l oA gher

level of at |g@stntRCoRSRbBIafs SRAREHEHld Sibhdrébhde 1GFOHM &QRSH Mddy of H2A
hi st one fam | ){%(ﬁHZAF)_, Al dehyde ehydr ogenase X (ALDH X) eukagﬂi/[otl C

transl atildn &essBaL dEed MPoF vere Hepmb o sugprpssy psbilirali ¢prd blegdh £HEBE al ci um
bi ndi ng domai Pmbiehd) paifrfidh PRBERtAg RAs] &n@matm,%a&%&n( t\Mgc Lhan t hat

expressed by adherent. cells of acenta or_ adi pose tissue grown in a 21) 5

cul ture. placspta ofegiverdy (PR)-YBSCsappnaausiueg diea potaaiish grafhyeryusdiopy disense

i nvention theaeHDy RQYbiERd @nchs el aat.,eé@meyI::af;iseﬂ;@-@e(bb{'ﬁs%%%mrcgéi ng
adherent cells of gl acenta or adi pose tissue, wherein the adherent cells

express a | ov@hancehemategoigic SHepos) i gt alj, ChinpsedWiedignt dnvanahl 196882 d fr om

the groupiscongizsdoas). ahe H@&M@%ﬁé&%%s B &IrE&Xor SrhORUGHEQR] Qi idtaldht 10
(Hrphl), CD44 antigen isoform recursor, 3 phosphoadenosine 5

phosphosul f atfer &pleas VO 00g3# s hitpblamipe those cghetis stilh inboratengirotasithe L 7a

(rpL7a) than Jihabr@xRiesseebPiwadherent cells of placenta or adipose
tissue grown ’in a 2D cul ture. Accor di n& to still an additional

aspect of the predoathes Wy sobie theerablemsofipe fimdedamennt sbMaXCads poput at i on
of cells COMchitlsal @R Rls G&h %ii%?er@'c@ﬁ&ﬂx%gcoﬁgiﬁ%%g%%f RES Barkihi IFE

wherein the adherent cells are characterized I mmunosuppr essi ve

acti vi ty 4harf-12908:000308er 631163505 h-43%M%%: Bewarst. pbe drawbsetuef gr own

ina 2D cul t Wugh methods remains in the time-consuming, specific selection and isolation

procedures they require, rendering these methods costly and fastidious.
Three dimensional (3D) culturing of cells was found in several studies to be
more effective in yield [Ma T, et al., Biotechnology Progress. Biotechnol Prog
25 15:715-24 (1999); Yubing Xie, Tissue Engineering 7(5): 585-598 (2001)]. The Use
of 3D culturing procedures which mimic the natural environment of the MSCs is
based on seeding these cells in a perfusion bioreactor containing Polyactive foams
[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.,
30 Biotechnology and Bioengineering 93(5): 947-954 (2006)], and a plug flow bioreactor
for the growth and expansion of bematopoietic stem cells (U.S. Patent No. 6,911,201).
A three-dimensional framework, Whiéh attaches stromal cells; was suggested
in U.8. Pat. No. 6,022,743, and sponge collagen was suggested as a 3D matrix in
Hosseinkhani, I et al., [Tissue Engineering 11(9-10): 1476-1488 (2005)]. However,



According to further features in preferred enbodi ments of the invention
descri bed bel ow t he i mmunosuppressive activity conprises reduction in T
cell 20 proliferation. According to further aspect of the present
invention there is provided a pharmaceutical conposition conprising, as an
active ingredient, the population of cells generated according to the '
nmet hod as above. According to further aspect of the present
invention there is provided a 25 pharmacCeutical conposition conprising, as
an active ingredient, the conditioned nmedi um produced according to the

nmet hod as abQiEeuse of MSCECGRNA iR thekP cHBEtioRs E#rs]ilgﬁ{)rm? Pesto Slordii@nPLESENt
invention there is providéd a pharnaceutical conposition cgﬁpr|3|ng, as an
active i ngr edi¥rit following ESCatravplpgpisnabisorever bewl suggetedoindinygof éheabove.
30Accordi ng tsgyasdsi lallso? tfddr EREEmA 1 :.0f -esent ..nvent i ereis
provided. a rrtest hod o % rhg_%a{:t Ing a %gﬁg%{é‘?\& &Eivgﬁgﬁm%kggﬁﬁéf ?% g)?om $tromal
cel | transpl &peditipnsnor varieusgsnlgtion techniqyrs dof spéréficesst] typehwemeeduoed.conpri si ng
adm ni steing to ' @ﬁg&&j ' u f
adherent cells qug@f%ggﬁgﬁ%g g%?@% ron1?ﬁ%géﬁ%%%%&%h%%ﬁgggﬁgﬁg%ﬁ

pl acent a and Mi¥fFpuaesnepesteddn USHiat- sy 7045448 paUtSh Baic dpplNds 020000125 b4 ey
benefit f romZﬁ@%@ﬁ@m&?mﬁ)i@m %%%I,I%htw s h‘f’]ﬁ"}ifed foruP toﬁf rding to

still a further aspect of the present inve ere 1's ptovi ed a met hod
of treating &afteigheiplesesin indsolated gad/inbewesfrietfusior thegtforo mabs grevth of the cells
transpl ant at L,QM;:d 5%€% j i : ek he met hod conpri sing

adm ni steri nsﬂ?gé%ﬁ%t su Fg%rfpggoég%%?%g ﬁﬁbgéﬁer%p%s%@%bti ve anmount of a

condi ti of@d nedi ukhee igdies entwiddy |rscagpized eted riom adt its swaldsbé dégldgl from
t he group congi.si.l C dj | , ereby treating the
condi tion mh?gﬁé; §ﬂ%g%§ ﬁ?’??%%ﬁ@?@ﬁgcgfﬁafF%%%%Pﬁﬁ?gpﬁgh°¥ﬁ*{ ém%ubject.
10Accor di ng tepditiqoed medfugy praduced thersby fasfiharhpe and odhiaitaré devoitt dfahe tHosee | s
provided a mpLhgd.Rf reducing an imune response in a subject in need

t hereof, the nmethod conprising adm nistering to the subject a

t herapeutically effective anmount of the isolated population of cells of

cl ains 3454,SéﬁﬁgégﬁféFlg%]ﬁﬁq%ﬂjbﬁduce the i mmune response in the subject
15According to sStI ur es in the described preferred
enbodi nents the sabjoading tosoneasperied the prbseoeinventibe thamyis provided a method of

cell expansion, the method comprising culturing adherent cells from placenta or

-adipose tissue under three-dimensional culturing conditions, which support cell
expansion.

20 According to another -aspect of the present invention there is provided a
method of producing a conditioned medium, the method comprising: cultﬁring
adherent cells from a placenta or adipose tissue in three dimensional culturing
conditions which allow cell expansion; and collecting a conditioned medium of the
expanded adherent cells, thereby producing the conditioned medium.

25 According to yet another aspect of the present invention there is provided a
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 secreie a higher level of at least one factor selected from the

30 group consisting of SCF, IL-6, and Flt-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 adherent celis of placenta or adipose tissue,

wherein the adherent cells express a higher level of at least one protein selected from



According to still further features in the described preferred enbodi nents
the nmethod further conprises adm nistering stemcells.

According to still further features in the described preferred enbodi nents
the 20 stemcells conprise hematopoietic stem cells. According to
still further features in the described preferred enbodi nents the cells
are adm ni stered concomtantly with the,conditioned nedi umor adherent
cells. According to still further features in the described
preferred enbodi nents the cells are admnistered follow ng adm nistration

of the condi keone6h ¥BSkidERE GT HEA itk AhleI(HSAF), Aldehyfe ciokyirddgnadse 35t 11 |
further features in the descrihed ptef errefd e@&géﬁ?ts.tpe ﬁ.drf(rl;%nt cells
are obt ai ned ALBH%: € g OB PSR BT s AEG1og7 iy Still
further feat gpScdldiuh bendiRsadhdde RONBIaE cagoen adiiaabsthihaceqosnent cel | s
are obtained froma two dinensi onal cultglrce. 30According to still,_ further
features in B PRESEPIHEE By plotplls oh BRETLN PG 2diRese 5 P8R 11 @ 2 ect ed

fromthe grogpungensi sting of stemcell deficiency, heart disease,
Par ki nson' s di sease, cancer, Al zheimer's &J&ﬁease, stroke, burns,.loss of

I
ti ssue, |oss of Ting ipayRt 3 addiftogpl ARRR T ARSI PLFat L venion Fisteds ProXided, j ¢ s,
Mil tiple Scl gh@3lafed p@hlion/s: cellOSimpiikiag adiRrdptIatD)of phSit-NorddBoRalsald, Ve
di sorders, autoi mmune’ encephal onyeIiHs 9 (EAE), ic}/stem'?c | upus .
er yt hemat osud"hemsioee adbeaenbgelss GFPst + over lse,"elégéf%‘ﬁfs I8 |28 169 0ne PSR gen' s
% yngr one, guB géléd@éljﬁfrﬁﬂ ﬁfz @&@Tﬁd&ﬁh ing] t_ﬁétdéi@@)n&ng@\éieﬁrl fibda mle@ibtleihf\ﬂm B?_r re

ndr one : shinmoto''s Thyroiditis : aves' g sease, lnsulin

d)e/pendentlgDi &%@P’é’s)’ fEXH e ‘B%\%m awcm?ﬂngRhOﬁaewm Qsphosylfaie

5Accor di ng t Quihdsé b ifdfbdi£ (Pab©2Y bdEBbobdindl peotele 375 idpRda)hal BiteRpkessed
enbodi nents the_three dinensional culture conpri S@Z‘H’T 3D bi oreactor.
Accor di ng t o 9E piherent ¢ills|of plapents g5 pdipogeisyug QyEdin i Wieef erred enbodi ment s

the bioreactor isasqh@iasad §H0m taB@HGH0 WBpLOBSitBd ipGe@f infenfibhl Ghdrt W
bi oreactor, a continuous stirred tank bioreactor and a ta%i 852?‘{5% bed
bi or eact or . PEAied & iyplated rRoppiafion o eells, comprping edherpnt; 46Hs 9b 8"

pr ef er r ed semagighd¥eRissnel NRh&HL Whd NALGEatt REUC Qlrd Schafacekizartigd dindgier a

continuous flow of a culture medium ) )
immunosuppressive activity than that of adherent cells of placenta or adipose tissue
grown in a 2D culture.

According to further features in preferred embodiments of the invention
described below the immunosuppressive activity comprises reduction in T cell

20  proliferation.

According to further aspect of the present invention there is provided a
pharmacecutical composition comprising, as an active ingredient, the population of
cells generated according to the method as above. -

According to a further aspect of the present invention there is provided a

25 pharmaceutical composition comprising, as an active ingredient, the conditioned
medium produced according fo the method as above.

According to et a further aspect of the present invention there is provided a
pharmaceutical composition comprising, as an active ingredient, the isolated
population of cells accordin.g to above.

30 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



According to still further features in the described preferred enbodi nents
the three di nensional culture conprises an adherent material selected from
the group consisting of a polyester, a polyal kyl ene, a

pol yfl uorochl oroet hyl ene, a polyvinyl 15 chloride, a polystyrene, a

pol ysul fone, a cellul ose acetate, a glass fiber, a ceramc particle, a
matrigel, an extracellular matrix conponent, a collagen, a poly L lactic
acid and an inert netal fiber. Adcording to still further features
in the described preferred enbodi nents the culturing is effected for at

| east 3 days. _ 2 ording . to still further features in the descyibed
preferred enbcé}ggérf% tosf%;k}?gncu GHPRY foguey éeﬁ?f’é@a%thﬁt"o?%‘é%‘{ céé%f‘é’.
Accor di ng t o tsnefitlfrobnstdnn exl! fremplatiteison in tHelkebjetescri bed preferred enbodi ments
the culturing is effected until. t.he adherent cells reach at. | easf 60 %
conf | uence. Accor%cﬁ%rﬁﬁngq%#FF ﬁsé’chfogileLﬁr%?milﬂvelnﬂ%“H@?c‘Fip href erred
enbodi nent s theh@boftesitigtd wnditiey whish efay befefioffom Beoha bl btidbiasBtie in a

hemat opoi et i c_gt cel l. engratj, nment ccordi.n o, sti]l further features
in the degiri%lgﬁ&g}rnefl% r@ﬁ%ﬁb@ﬁi%@? ‘PHE é&‘@ﬁfﬂ%’é‘gl@ dEnibiegl 24

posi tive mar kibsrapextivailg sffoctivaransyns of & coeittiched Mg 6fF AMbpre6OHE Sbdveg Of
CDr3, CD90, G%_gaa@sdsueC[%éO% ﬁt%coil%i ng to ngi” I,u ther features . in the
described prefer Ped Shboat et eSS Sefisisius ot olacruis @pd adipese tsHegat i ve
mar ker expr egbérehy temtigyths ebsditi@dwhich May benedt oA skanNcdliStdnRgartiioCRthe CD8O,

"~ HLA-DR, CD1 |ph 14, CD19, CD34 and CD79. According to still further

features in tsﬁté’ec escri bed preferred enbodi nents the adherent cells secrete
a higher l0evel of Aatortiegsd stiihe filrtie aiped of @@ tpededtigvontife h@Fas provikied a

method of reducing an immune response in a subject in need thereof, the method
comprising administéring to the subject a therapeutically effective amount of the
isolated population of cells of claims 3, 4, 5, 6 or 7, 50 as to reduce the immune
response in the subject. ’

15 According to still further features in the described preferred embodiments the

" subject is treated with cell therapy. :
According fo still further features in the described pfeferred embodiments the
method further comprises administering stem cells.
According to still further features in the described preferred embodiments the

20  stem cells comprise hematopoietic stem cells.

According to still further features in the described preferred embodiments the
cells are administered concomitantly with the conditioned medium or adherent cells.

According to still further features in the described preferred embodiments the
cells are administered following administration of the conditioned medium or adherent

25  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.

30 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 tiséue, loss of
blood, anemia, autolmmune disorders, diabetes, arthritis, Multiple Sclerosis, graft vs.

host disease (GvHD), neurodegenerative disorders, autoimmune encephalomyelitis



consisting of SCF, FIt-3 and IL-6 higher than that secreted by adherent
cells fromplacenta or adipose tissue grown in a 2D culture.

According to still further features in the described preferred enbodi nents
t he adherent cells express a higher level of at |east one protein selected
fromthe group 5 consisting of H2A histone famly (H2AF), Al dehyde
dehydrogenase X (ALDH X), eukaryotic trganslation elongation factor 2
(EEEF2), reticul ocal bin 3, EF-hand cal ci um bi ndi ng domain (RCN2) and

cal ponin 1 basic snmoboth nuscle (CNN 1) than that secreted by adherent

celI's from phagantaegfic RPGFEehsSIHSTED Weuinatorll a2{Brits systemic stleanisdi ng to
still further features in the deg‘@%i he ieferred. epbodi &i@i{s 'tn.ge 10

adher ent cel Pieraseprsyadione,) BREPIY SRZPSIY prisatiegiy YVl sPUBAB protein
sel ected fromtd&yhdOMP (EBB%I ishitihtOh TEtRMAYGHEY Graitistl Pagase, Insulin

ri bonucl eoprotein™H  (Hrtrphl i

. hl), CD44 antjgen isQform.2 precursor, 3
phosphoadenogshsedegt B @%@W@Q@fﬁgﬂ&h O‘?’%{S’WS fPapss2) and
ri bosomal s pr ot ei nadebalide 18 lshif ki Featdial! in SRCAREEEd biefatidentdtingats/the f rom
pl acenta or adi pose tissue grown in a_2D culture. 15According to still
further feat thedimepsional cylbae poBEFeh? ePHFEEEnbodi nents the adherent cells

or medi um are chagagtdid %Sl Briir MaaReY inl thUROHP Prets tid\eintadinienisttie t han
that of adherent cells of placenta or adipose ti %gu%iq%rovm ina?2

) D
cul ture. bioreagteris selpaigl frasn deisruPGPEHER of 2RE FBY DM b fOBHYORL
preferred enpgpigTRiiorbdf: HTMAATHBRUSESIH@REL | Vi Ly conprises reduction

in Tcell proliferation. 20According to still further features Ly t he

descri bed pr ef er r&eroutiahie sl feher feafrey indbe dspted prederrqdenpodimiys e ¢ ¢ onal

stem cel | ph@lﬂﬁﬁﬂﬁgﬁftheceﬂs_is el dhitd alcBntilubisl fidvtidftataiurt eRibnes i n t he
descri bed preferred enbodi nents the str&gﬁ stem cel | phenotype. conprises

|
T cel | suppressi oficopedingforsiill fathes fentyres inghs fgsprived prefs FE PG ¢ he

described prgfes iR GHRe RO cBmPRsds ! 4dbRAt MmhRfalCRlekted MRAOHPSroBONDT | SES
hemat opoi etic stemcell support activity. Aq%@ordl ng to still, farther

features in Fomsisies of iapedyesiee s PralkErp @ Rentwrgilorertylde. 2REEIL| ati on
of cellsdesghi,bRd ARME S, § YPolyIRRIHAS ol B0l acata@P il irgmer, iadespintié i ed f or
transpl ant ati on. _ The "present jnvention successful | addregses t he
shor t coni ngs paticlerempltigd ean gxiracriiulen BRE XSG MPPRRE étCPlﬁzﬂ%n’tﬁP‘“bf %\WBF A9 novel
met hods of celd ,ExpaRsiPEand uses of cells and conditioned medi um
produced thereby for thera

py. Unl ess ot herw se defined, all
t echni cal "and sci émﬁ@&t%@ﬁr@“%éﬁﬁt%? B the Aesprd H’éef?é‘?F{serigk‘ng‘?P& the
comonl y undgm%@%ﬁ%c{g@gxgﬂe%gidgﬁy skill in the art to which this
i nvention belongs. t hough net hods” and materials simlar or equi t\ﬁgl ent. to
t hose 20 According to still further features in the described preferred embodiments
culturing is effected for at least 3 days.
According to still further features in the described preferred embodiments the
culturing is effected until the adherent cells reach at least 60 % confluence.
| According to still further features in the described preferred embodiments the
25  condition may benefit from the facilitation of heuiaiopoietic stem cell engraftment.
According to still further features in the desctibed preferred embodiments the
adherent cells comprise a positive marker expression array selected from the group
consisting of CD73, CD90, CD29 and CD1053.
According to still further features in the described preferred embodiments the
30  adhberent cells comprise a negative marker expression array selected from the group
consisting of CD43, CD80, HLA-DR, CD11b, CD14, CD19, CD34and 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



11 described herein can be used in the practice or testing of the present
i nvention, suitable nethods and materials are described below. |n case of
conflict, the patent specification, including definitions, will control.
In addition, the materials, nethods, and exanples are illustrative only
and not intended to be limting. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

The invention is herein described, by yay of exanple only, with reference
to the acconpanying drawings. Wth specCific reference now to the draw ngs
in detail, it is stressed that the particulars shown are by way of exanple
and for pur p&%%tuﬂﬁf of8ck | #1k5 Lh @ ¥ hished ISt seBletell Y FhELRY deflél from

enbodi nents of the present i nvention only, and are presented in the cause
of provi di ngplﬂmtaqredlbﬁelhéwm%ézﬁ"ﬁéﬂtﬁﬁst useful and readily understood

description of thﬁc&fdﬂ%%ﬁ%ﬁ&ﬂfcﬁ%ﬂﬁ%@&esm&%ﬁmﬁdd‘rﬂt@dirr[merthé on. In
this regard, no attenpt made to show structural details of the

i nventi on i nadheregt @rélmicpreqswahghes lovek ek aidedst rBe Pty FieHiRdF MFRI8YRt andi ng
of the inyenldQflind Eﬁﬁ%ﬁz C}ﬁ’& iy QﬂzAﬁ#esndéuya@ dbiyrdBE R OGAITBI 300

apparent to those s n the art how the several forms of ctﬁ{g
" la-g

i nvention nav%@oeme@iaédn elangstioe factos 2 (EREF e retipdlogaihja 3, EF-hand
depicts the NYdd" ORFBRRL 1CERR! Godth tﬁﬁ&eW@Qb&f gy st em

cont ai ni ng 3- c%rrlers Figures l'a-b are electron mcraogra hs depi cting

the 20 conpasdcestad tofadherens celfs fngnplaqertagy paipps) s @rerER & e of the
Pl uri XTm 3D car 1 i gtcofu;fiptiflrhdilr RARALNA deARkeN: pRfEAIRIKGaIn (B ASC)
imtating the bone mcro-environnent (Figure |Ib Flgures are

el ect ron1@i cadhgreahéedls dapess ailerer devel off Grpression o3t MabtopR P@éeé‘élﬁf’&ec\'ﬁdtf??n%[} ASC,
produced fro A i &bqgs and 250
?:' %ﬁ(ﬁ.ﬁ)ll%ﬁgd%g}g 0{' 10 RBYR ok hiaf ﬁbtl)nu@reg;?mﬁﬁlm Hlﬁgh?f

respectively Figures le-ft, magni ]3@.5 and 500
respecti vel yjntgen mof%‘@é’cﬁr?@fsoif;ﬁglhﬁﬂ)hpa%’ﬂ?%ﬂeas phosphosya syplases) [{9fPsm 3D pl ug

f1 ow bi or eac%%fa)%i)%ﬁeﬁ%sgﬁgi %@%ESL#&?I Pl & (M’@:@Je&:d Holddherest ¢egi um

. reservoir (1 m Xt ure su (2) 3), injection point (4),
colum in m&mnlarentam@cbpqsmssgegpenpmeéﬁeﬂ(ﬂyy flow nonitor (6), flow

val ve (63}, separ %0%%@1]&@ 0Bl &Ja}u:esceﬂ the QEQMEAA ROBIHZSHISodlonts the

peristaltic punp I ng point 30 di ssol ved 02 neasur enent
el ectrode ( 1a<)herquC¢tbaELm@m@marﬁeqhé@Pﬁe 1 2 highelo R EOSEPEFEIR (Y fresh

growt h medi a%t{gé@at Pﬁﬁgrgﬁrcgﬂ\ga‘p 1204 aHfose tissue grofh $a a 2D cdipde 9T aph

depi cting di rent production®lots of adherent stromal_ cells (3D ASC,

Lots 5-8 ) ori gi nAbdomdjng tooritl ke fepturey ivihe descopydgrrefitred eBbrRdFEsEh&ew t hi n

the bi oreact gr., 508, 2k 0B R0 ¢ dapfikdien bl or eactor at 2
density of %%B@qgml EF% a carrier ollowing a 12 da cuI ture
3D ASCs 28ached aAdemding jo oill hebadearresy, thodespsbedomoferred Fabodiments
22.5-37.5 X 106 in ﬁsééé ﬁ%ﬁ QarsuﬁﬁQlts%n%& ﬁ rriers. FIGs. 3a-b are
bar graphs depicti 5 ce | n expr ess evel s_of
Accordmg to stﬂl further features in the descnbed preferred embodiments the
stromal stem cell phenotype comprises T cell suppression activity.
According to still further features in the described preferred embodiments
25  thstromal stem cell phenotype comprises hematopoietic stem cell support activity.
According to still further features in the described preferred embodiments the
use of the population of cells described above is for manufacture of a medicament
identified for transplantation.
The present invention successfully addresses the shortcomings of the presently
30  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



5 expressed nenbrane markers in placenta derived 3D-ASC (dark purple) as
conpared to nenbrane markers in placenta cells cultured in conventional 2D
culture conditions (light purple). Adherent cells were grown for 4-6 weeks
in flasks (2D) or for 2-3 weeks in the bioreactor system on polystyrene
carriers (3D). Followi ng harvesting fromeither flasks or carriers, cells
wer e i ncubated and bound to a panel of 10 nonocl onal antibodi es (MAb),

whi ch recogni ze nmenbrane markers char actleristic of MsCs (Figure 3a), or
hemat opoi etic cells (Figure 3b). Note the significantly higher expression
of MSC menbr ; :S I ; : 0y 05,
CD73 and CDZSQ%S% %ﬁ%ﬁ %%%(?&ct%%ﬁ%ggg% %f%ﬁ%%g%gﬁvﬁm é’cr’%&g% pressed
in 3D cul t ur eeptladhendnmategipls sare edgserdhed| bslowD1(8 i off ellivhd HEEpaES

expression i @B&%&H&i% -%eggj iR, vl oﬁg%ﬂ.dr]\ tlggdﬁ@ozgkﬂetﬂitéﬂalsc?ﬂehﬁdé Fi gure

3a). ASCs of both 2D an ul'tures, ot expres$s any hermatopoietic
menbr ane nar kad exapmpleygrediiatipative only and rof miendeblodedinétitgar gr aphs depicting a
conparisory of protein levels in ASCs produced fromthe placenta cultured
under 2D and 3D Conditions or conditioned 20 nedi a of same. Figures 4a-c
depi ct | evel SEJEF PESCRIPTIONGF THEJMRAWINGS | L-6 (Figure 4b) and SCF

Figure 4c) in i - el l b
E1 SA i 1 he condrd frrelh bR ied 1 Sl oriRuntte Thiy Afn HRRKERS ©Y
represent ondhepicoumpaaging Wersyiegvd SMith epepidicirpiorener, nofi gutheduvinghpvotailni
expression | Qy%e%segfmglqéaé Zfaﬁﬁhla{%e%ﬂo%laz&e B%%@rag) SBexafSie® Rl %7 SHrBiks TS

S
spectronetry wth i TRAQ reagents | abel ed rot el n sanpl es conpar ed
t her ebet viden llpkragivgdiscassiopl o shepeplerreddmapdiments ¢fIBspregentinvantideenig.Rodwhi t e

bar ) and 3D fBexnRaTEIne oMM LF 0Sidick\Gndk i BEEVLLR 65 8RS0 ISR ook VO
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weeks in the bioreactor system 011 polystyrene carriers (3D). Following harvesting
from either flasks or carriers, cells were incubated and bound to a panel of
monoclonal antibodies (MAb), which recognize membrane markers characteristic of
MSCs (Figure 3a), or hematopoietic cells (Figure 3b). Note the significantly higher
expression of MSC membrane markers in 2D cultured cells as shown for CD90,
CD105, CD73 and CD29 membrane markers, compared to MSC membrane markers
expressed in 3D-cultured adherent cells, especially CD105 which showed 56 %
expression in 3D cultured cells vs. 87 % in the 2D cultured cells (Figure 3a). ASCs of
both 2D and 3D cultures, did not express any hematopoietic membrane markers
(Figure 3b).

FIGs. 4a-d are bar graphs depicting a comparison of protein levels in ASCs
produced from the placenta cultured under 2D and 3D Conditions or conditioned
media of same. Figures 4a-c depict levels of Flt-3 ligand (Figure 4a), IL-6 (Figure
4b) and SCF (Figure 4c) in pg/ml, normalized for 1 X 10° cells/ml, as analyzed by
ELISA, in the conditioned media of 2D and 3D cultured ASCs. Results represent one
of three independent experiments. Figure 4d shows the expression levels of different
cellular proteins, as analyzed by mass spectrometry with iTRAQ reagents labeled
protein samples compared therebetween. Protein samples were taken from ASCs
grown under 2D (white bars) and 3D {(grey bars) conditions. The figure represents
one of two replica experiments. Note the difference in expression level of some of the
proteins in cells and conditioned media of 2D and 3D culture conditions.

FIGs. 5a-d are micrographs depicting in vifro differentiation capability of
placenta derived 3D-ASC to osteoblasts. Human placenta derived ASC were cultured
in an osteogenic induction medium (DMEM confaining 10 % FCS, 100 nM
dexamethasone, 0.05 mM ascorbic acid 2-phosphate, 10 mM B-glycerophospbate)
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



understood that the invention is not limted inits application to the
details set forth in the follow ng description or exenplified by the
Exanpl es. The invention is capable of other enbodi nents or of being
practiced or carried out in various ways. Also, it is to be understood
that the phraseol ogy and term nol ogy enpl oyed herein is for the 15 purpose
of description and should not be regarded as limting. In the
devel opi ng medical world, there is a gr&wi ng need for stemcells, and nore
specifically for stromal stemcells (also terned "nmesenchynmal stem

cells"), for i.pgal .and resear rposes. |VISCs are used for support
of HSC trans ﬁ%gr# 3% ?ovrfll%lar%teo o1 aﬂa lrlr%ﬁf‘ %ﬁdgmgl ?Wﬁi%gi%ﬁf’b&sb\%ﬁg
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practice, th resent. i.nventors have u .
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condi tions. Sellspwis deigininedt te ipubaizRt cdllo Wil 84S huhe0COuedTd SNbRathe SUCh
and thor of or LEbHs Sa e o RRH s 55 AR hdn e drem BT CedERGe 1 om
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regeneragion 9&‘9:1%0@ \é.l vo HS su{g ort. 5As is jllustrated herein bel ow and
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pl acent a- deri ved herent cell s, uncqvere di stinct_ marker_ expression
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provi ded a thol%?tg% Ctﬁl l.. expansi%g;ﬂ . The method conprising

cul turing adﬁm P adippssRssiedaaed ASC ip sopBaison e 3 mousmteated with

t hr ee- di mensiwonal CHBB)aldhel(THIzg. condi tions whi ch support cell expansion.

25 FIG. 8 is a bar graph depicting a mixed lymphocyte reactién conducted
between human cord blood mononuclear celis (CB), and equal amounts of irradiated
(3000 Rad) cord blood cells (iCB), human peripheral blood derived monocytes
(PBMC), 2D coitured (2D) or 3D cultured (3D) placental ASCs; or a combination of
PBMC and 2D and 3D cultured placental ASCs (PBMC+2D and PBMC+3D). Size of

30 CB cell population is represented by the *H-thymidine uptake (measured in CPM)
which w&simﬁwred during the last 18 howrs of culturing, Elevation in stimulated CB
cell proliferation indicates an immune response of a higher level. Note the lower level

of immume response exhibited by cells incubated with adherent cells, and, in



20As used herein the ternms "expanding” and "expansion” refer to
substantially differentiationless naintenance of the cells and ulti mat el y

cell growth, i.e., increase of a cell population (e.g., at least 2 fold)
wi t hout differentiation acconpanying such increase. As used
herein the ternms "maintaining” and "mai ntenance" refer to substantially 25
differentiationless cell renewal, i.e. ,14substanti ally stationary cell

popul ation without differentiation acconpanying such stationarity.
As used herein the phrase "adherent cells" refers to a hompgeneous or

het er ogeneoug,RORM AleirOfticRin St $miMIheE Respdie 8BNS Gesl SREIRABINE with €

require attachnment to a surface in order to grow in vitro. 30As used
herein the phdlsat ey Prysereplioiagavers@pderd pdgactighnect i ve tissue which
conprises fat cells (adipocytes). As used herein the term"placenta
tissue" refers toany ort| on of the marrmal ian fTeSrraI e organ which lines

the uterine WHSCR ; MPOUUNEININ G the fetus, to which it
is attached by th?he%f@éeh! ﬁ@ém@& 'isdof IFo%ll BWhEEG dFicEl Bxpahdiéh ﬂicmsemiacem
expelled (and is referred to as a post partum placenta used

herein the phﬁchg@dﬁtoﬁ%@wgd@ﬁ theaghy o s celhmiatech fhsrepy.eftesp §61€~o
di sposi ng the, % ﬁq?@ gns whi ch are conpatible with cell growh
vvhlleallovvln s to growin nore than one layer. It is well
appr eci at ed t hat Wﬂmlpéﬁismd aPRIation e EIStPresPItAnTEtion Ay B hetten wgersiogdni sm

(or a ti 55Uel%iﬂée@rehwtgﬁemﬂgs'ﬁ@ﬁ&ceﬁpﬁﬁ&ﬁ@%ﬁﬁon@' | s are surrounded by

ot her cells ey are conpl ex network "'of extra cellular matrix

nanoscal é0fi ber s Befare explaping at fresteas swbrdimertinf therinvegtioniidefagciifs to be
m croenvir Onﬁﬁ%é tﬂ%‘tﬁe Yot Gelok Whided b SRP8ABA kAhE diails @flfoythtlﬂe
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attachnent t asa nmenbrane but al so access to a vari etag
vascul ar andﬂ#ﬁ%ﬂﬂgéew@@él%exe@d@éﬁ y the Ermalss. aHe imppHenis capaBledft o ri ed

to cells and, &ﬁbo%ﬁxﬁgi@ of By b %ﬁée%d)rw@aéd oliif leﬁ%va% NRRS) PRah

cul turing con trons o pres I nvention are desi to m mc such

as envi ronnehe valdel‘ﬁfgofi lﬁhﬂ@ﬁbﬁ? waéﬁﬁﬂgﬁ’f@ré‘dfeﬂélﬂélﬁﬁw@yﬂgdﬁ@%m fretps of
this aqugt B#&%ggggﬁ%%@gwd&ﬁb@;%ﬂdgggémg%f rom 15 an adi pose or

pl acent al l'ace | s may be obtained froma full-termor

pit-tern pI acent aln e develapinsamedient easldatbiese is @l grawing gowhioe sielr sls #den ex
bl ooded. The nﬂr@&%@ﬁi@aﬂysfor stromal stem cells (also termed "mesenchymal stem cells"), for

clinical and research purposes. MSCs are used for support of HSC transplantation and

engraftment and also for curing a growing number of conditions e.g., heart diseases,
20 BM deficiencies, neuronal related diseases, and conditions which require organ or
tissue transplantation.
Obstacles in using stem cells lie in the technical difficulty of isolating large
quantities of normally occurring populations of stem or progenitor cells, due to
. limited quantity of these cells in most tissues, the discomfort and risk involved in the
25  procedures for obtaining stem cells, and the accompanying loss of memory B cells
and hematopoietic stem cells with present harvesting 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
30  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 adberent cells from placenta or adipose tissue can be efficiently

propagated in 3D culturing conditions. Surprisingly, the present inventors uncovered



preferably perfused for a period of tinme sufficient to renove residual
cells. The term "perfuse" or "perfusion"” used herein refers to the act of
pouring or passaging a fluid 20 over or through an organ or tissue. The
pl acental tissue may be from any mammal ; nost preferably the plancental
tissue i s human. A convenient source of plancental tissue is froma post
partum pl acenta (e.g., 1-6 hours), however, the source of plancental
tissue or cells or the method of isol at¥’on of pl acental tissue is not
critical to the invention. 25P acenta derived adherent cells my be

obtained fro £ ﬂgp;g acent a,
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Percol | 95 ot her ’Hﬁ'fs,t &%wd%geto one aspect of the present invention, there is provided a

method of cell expansion.

‘The method comprising culturing adherent cells from placenta or adipose
tissue under three-dimensional (3D) culiuring conditions which support cell
expansion.

20 As used herein the terms "expauding" and "expansion" refer to substantially
differentiationless maintenance of the cells and ultimately cell growth, i.e., increase of a
cell population (e.g., at least 2 fold) without differentiation accompanying such
increase. |

As used berein the terms "maintaining” and “maintenance” refer to substantially

25  differentiationless cell renewal, i.e., substantially stationary cell population without
differentiation accompanying such stationarity. '

As used herein the phrase "adherent ceils" refers to a homogeneous or
heterogeneous population of cells which are anchorage dependent, i.e., require
aitachment to a surface in order to grow in vitro.

30 As used herein the phrase "adipose tissue" refers o 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



10 gradient. Cells are centrifuged at speeds of between 100 to 3000 x g

for periods of between 1 mnutes to 1 hour at tenperatures of between 4-
50 C (see U. S. Pat. No. 7,078, 230). hi addition to placenta or

adi pose tissue derived adherent cells, the present invention also

envi sages the use of adherent cells fromother cell sources which are 15
characterized by stromal stemcell phenotype- (as will be further

descri bed herein below). Tissue sources ¥rom which adherent cells can be
. retrieved include, but are not limted to, cord blood, hair follicles
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serum), Yamahé, F x %ﬁ%ﬁﬂf@@#@@m@@@ﬁhﬂk%ﬁ%ﬂw

Lei bovitz L- 6 idedionmy M Coy's 5A Medi um Medi um M99 (ML99Ewi t h Pane's
sal e basg}, Medi W ML99 l(1N1199H-wi th Hank's salt base), M ninmum Essenti al
Medi um Eagl e ( VEMHESHP dftipedradherenicosily mgy be phtaiptthirom iofistah ieg lanhRi um
Eagle (MEM Hewinteh priasye the Sladdntd) 36 Dxaabb fYlalh PGP E &N UL BIE M o

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 aﬂherent cells may be isolated by a variety of methods
koown to those skilled in the art. For example, such methods are described in US.

30

Pat. No. 6,153,432, The adipose tissue may be derived from omental/visceral



20 Eagle (MEM NAA wi th non essential am no acids), anong numerous ot hers,

i ncl udi ng nedium 199, CWVRL 1415, CMRL 1969, CWVRL 1066, NCTC 135, MB 75261,
MAB 8713, DM 145, WIllians' G Neuman & Tytell, Hi guchi, MCDB 301, MCDB
202, MCDB 501, MCDB 401, MCDB 411, MDBC 153. A preferred mediumfor use in
the present invention is DVEM These and other useful nedia are avail able
25 fromdBCO Gand Island, N Y., USA and Biol ogical Industries, Bet
HaEnek, |srael, anong others. A nunber df these nedia are summarized in
Met hods in Enzynol ogy, Volunme LVifl, "Cell Culture", pp. 62 72, edited by
WlliamB. J : ngr%nla?ag H. Pagé{an, ﬁgubljshed by Acadenmic Press, Inc. The
medi um may be supplrehent ed” theRaHROSR BT SHesu A ipferedspurce oA pdipese tinsuef 30
bovi ne or ot hEIOD?@pfab%idiamSt:.dﬂdumMSLmﬁaﬁibysﬂﬁtyﬁﬂcﬁl@ri%téd/@ﬂpqsw@wh factors,
cyt oki nes, and horIrTrffRe e Ji ; Lg:#wth hor mone, “eryt hr opoei tin,

t hr ombopoi eti n, intet el s celS{FuR adiperh tisue pay del deriked by trentigr iphage
col ony sti m.ll@Silmg’itﬁaodigﬂ’sﬁvdteﬂﬂyﬁle|shﬂﬁﬁﬂé(§la§£ﬁa§§|nlyp§i§.%g{m dR tsﬁo?%%t egerin
l'igand, insuligf .‘;encsouliEaAi ke g; wh factors, epidermal grow actor,
fibrobl ast” growth f RALBFa1oRE P{ Eyaliramfese or ONdse; ol jefvlenediamiottouphicic 19
factor, pl at elcst(EigA) vt cengicanirts Betodears -asucbch 3 ti ein at
concentrati oqg:,,cﬁo beLl%eﬁrél pi%otgra{;d m to mli f%?g%%?%%gﬁsf.&nﬁh% It is
further recoghiZed t hat “HiEdTP; BrnPe Pasashoneha pron pechestseldti meshtfdtec ul t ur e
medi um  Such of dniyere 20 snicrls eSEINkIRSR! TES coldhd ﬁwﬁﬁﬁ&feﬁ’toadjﬂ&erau%l am no
acids, 5 and cQﬁtQ_ﬁ{ tflzgon‘&lgenﬁgt.s kngwn to the_art for the culture of cells.
Addi ti onal |y, component & iy JECHY FE P¥eb 2ehireth o Petsell dirf dtherepriiataton

process Wien grslimie dCélere banilgsd Hebal of fB2MN8S ?%0 Q%déﬁg%ﬁi%} hand

t hey may be aged .to three di nensional settings (see of the
Exanpl es seclt% ?%f\ee’\%ﬁir%ﬂ'g?sotf’ll at tepepglatores o batyeenybrdcCalsediUtsh BaigNp. t hat
the cells may.078,280)ansferred to a 3D-configured matrix i medi ately after
i solation (as men}nit%@ld Ber i nabove) . Thus, the adherent materi al
of this aspect of e"p?P & PIACCRIR 08 FHipee tissus dmived) adherent oells3 Bhecpibdent | Ng

t her eby pr ovimientipnzalgrawsiperttie ist of BahersiBalsAR By cdiNGLEES §fich e

avai | abl ec-at tachpent . surface for the adherensce o?&t%%ehgb?om"%glgflla%e
§s Eﬁara tefized E 5 i

Clerize stem cell phenotype- (as will be further described herein

- below). - Tissue sources from which adherent cells can be retrieved include, but are

SO as
Y strom

not limited to, cord blood, hair follicles [e.g. as described in Us Pat. App.
20060172304}, testicles {e.g., as described in Guan K., et al., Nature. 2006 Apr
27:440(7088):1199-203], human olfactory mucosa [e.g., as described in Marshall,
- 20 CT, et al,, Histol Histopathol. 2006 Jun;21(6):633-43], embryonic yolk sac [e.g., as
described in Geijsen N, Nature. 2004 Jan 8:427(6970):148-54] and amniotic fluid
[Pieternella et al. (2004) Stem Cells 22:133 8-1345], all of which are known to include
mesenchymal stem cells. Adherent cells from these tissue sources can be isolated by
culturing the cells on an adherent surface, thus isolating adherent cells from other
25 cells in the initial population.

Regardless of the origin (e.g., placenta or adipose tissue), cell retrieval is
preferably effected under sterile conditions. Once isolated cells are obtained, they are
allowed to adhere to an adherent material (e.g., configured as a surface) to thereby
isolate adherent cells. This may be effected prior to (see Example 1) or concomitant

30 with culturing in 3D culturing conditions.

As used herein "an adherent material” refers o a synthetic, naturaly occurring

or a combination of same of a non-cytotoxic (i.e., biologically compatible) material

baving a chemical structure (e.g.. charged surface exposed groups) which may retain
the cells on a surface.



15 to mmc the infrastructure of the tissue (e.g., placenta). For
exanple, for a gromh matrix of 0 5 ramin height, the increase is by a
factor of at least from5 to 30 tines, calculated by projection onto a
base of the growmh matrix. Such an increase by a factor of about 5 to 30
times, is per unit layer, and if a plurality of such layers, either

st acked or separated by spacers or the like, is used, the 20 factor of 5
to 30 tines applies per each such strucitéire. Wien the matrix is used in
sheet form preferably non woven fiber sheets, or sheets of open-pore

f oamed pol yners, the ed es f sheet is about 50 to 1000
pmor nore, ther eﬂr}é'l" 58@1 E%@B&ﬁéﬁ%%@%grw dfip aoeopdanceWith dhis e
entrance of raspect erfitthe theﬁtomvemlmv'mbluaé ¥@Sire ok QRilieh Siof LOBIdRr Sheet
Accordi ng tof%ﬁ%ﬁelelgred Sﬁ) nt t e 25 pores have an effective

di anet er 180 “°‘§ﬁ EEPS %:m Syevbrlpdded peloyenbers of
various thi clmlasslém,e ahﬂlup:rseﬁ&tat@d gﬂasbﬁbeﬁ; RicerkMRSHAriRle, b inP@iecllATRELT range

being fro aPRRm to 20 till. more preferred | bers are in the
range of ?0 Gl mﬁ MorRe %ﬁiné%f‘e%’e bronectin, ectin, chondrppeeting lamininly e sollfzen v

i nvention rra)pOIyeLbutmmda&ﬁahynemﬂeta\&er better bonded to, 30 a porous

support sheet or creen |d| or di nensional stability and physi cal
strength. 20 Sucﬁ gaﬁ'ﬁ?f 0% | cgHiclgrent dor, styomat Hew, colf nedyr exided to

provi de part ieffeasl Wlﬂ@nﬁﬂﬁﬂﬁ%ﬁﬂa@éﬂaﬂq{HO{VH%%@ﬁ[ (fRkn QPthFAQJgZBJ% to

about 10 mm? h th(e sane order, of thickness (about

Further det ai s H St e goarse ﬁgesﬁ’gﬁrﬁsmeéﬁescﬁ@éhmlﬁlﬂﬂadvant ages of the

growt h 51fatrix wNoelimis ﬂ&ﬁﬁiets(bfrlﬁﬁmﬁﬁdiah%eﬂl &S 8ilburin ‘Fbtréhﬁg' 3%%6“30'[ ice
artlcu ar § 6, 476,

are descri be UVS Pat 8 085 and i n ﬁ
both are inc rpor§}§W%éPgP Sial Medium eAB%ﬂé’M(&mxfeace nay

have a shapeSsmnetﬁaaﬂlrﬁﬁﬁmmbg{m@lmzmﬂwsbbﬁﬂﬁobmﬁﬁﬂ 4] d' SCS,
and cru0|for OFor h sﬁ(l:al ngonE;%SCtlon cultfuring’is pre éra

effected in a g’ﬁﬁb (B’F'é out ogificafigsh Basel dediver sEaglecI ude,
but are not (Bmﬁmﬂ: the adamahwgﬁfah@vam B4R Ebeceds %ﬁiﬁg@%ﬁ%}(ﬁ%& ped tank

e 1 of

bi oreart? Bﬁﬁ d bi aoreactor.

t he Exarrp es sec%vIS "g &' W20, @Movpmélﬁf&ﬂmﬂﬂgbﬁdatumr (as

descri bed In(CtBSEPE,tLembmtzﬁ_QﬂSlR&ar)nﬂ, @@@&W& YRR 8o %@& aﬁgf owt h
ce

and prol onge‘g1 In this bioreac r omal

t.en r onal
cells are see&g?a%n 5%? %S?S\Mse‘i‘ﬁ‘inr]}’lé?% OMAU Lwfith A Tanl's selbbese), fdbiinzemnat r i x
of pol yesterEsspmakddedlmnaE@I@qmme ELRYse by %&QPTMMHM@ ERLL.opagat i on
e mirix u

ST T RN RN R VR s
20 Eagle (MEM-NAA with non essential amino acids), among numerous others,
including medium 199, CMRL 1415, CMRL, 1969, CMRL 1066, NCTC 135, MB
75261, MAB 8713, DM 145, Williams' G, Neuman & Tytell, Higuchi, MCDB 301,
MCDB 202, MCDB 501, MCDB 401, MCDB 411, MDBC 153. A preferred medium
for use in the present invention is DMEM. These and other useful media are available
.25 fFom GIBCO, Grand Island, N.Y., USA and Biological Industries, Bet HaFEmek,
Israel, among others. A number of these media are summarized in Methods in
Enzymology, Volume LVIII, "Cell Culture” > pp. 62 72, edited by 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

30  bovine or other species, and optionally or alternatively, growth factors, cytokines, and
hormones (e.g., growth hormone, erythropoeitin, thrombopoietin, interleukin 3,
interleukin 6, interfeukin 7, macrophage colony stimulating factor, o-kit ligand/stem

cell factor, osteoprotegerin ligand, insulin, insulin like growth factors, epidermal
growth factor, fibroblast growth factor, nerve growth factor, cilary neurotrophic



20 fiber sheets, or sheets of open-pore foaned polyners, the preferred

t hi ckness of the sheet is about 50 to 1000 pmor nore, there being

provi ded adequate porosity for cell entrance, entrance of nutrients and
for renoval of waste products fromthe sheet. O her 3D bioreactors
that can be used with the present invention include, but are not limted
to, a continuous stirred tank bioreactor, where a culture nmediumis 25
continuously fed into the bioreactor an®# a product is continuously drawn
out, to maintain a time-constant steady state within the reactor]. A
stirred tank react th.a fihro bed basket is available for exanple
at New Bruns 1%&?2 alf”tgfr%{ &F’é’ei{‘o W%ﬂ > fiyh bone smgmhegeastic. Rsetelni @t eact or
an air-lift @mwmpfwmémp@o@mmmmhﬁ@kwmigddg nto the bottomof a
central draught tube u form ng bubbles, and 30 di sengagi ng
exhaust gas at thke{ ?%mh%‘fm'f‘%zg%&%?ﬁ‘?ﬁ’ mal ceIpponshis fiax §o prsted instho puliiror eact or
wi th Pol yact imegitimostvsh baspsleasrmdest miﬁbiﬁﬁaﬁfantu%coﬁés albuminBhRbBchanl Bi oeng
84: 205- 214, é 9193) t ubul ar- {))oly | actic acid PI’_LA) porous scaff ol ds
in a Radial - Frow perPIeeEHh By Ea e cﬂ‘e Oéléé"crqlﬁ‘gﬁ fncaldp.t Additienadly, al . |

Bi ot echnol ogyompeheni2 In3i lnemnigiet &eéruﬁgcegtﬁé aﬂffere%ﬁzﬁo%%o&%ﬂaﬁan negaéae%ée

bi oreactors \@%{hgrhb%a% be used in accordance with the present ntion are
described in Nos. 6,277,151, 6,197,575, 6,139,578, 6,132,463,

5,902, 741 and 5, GQﬁqelﬂﬁereﬁebdﬂs&ﬁﬁﬁtlmgdlt&yﬁﬁ@f@ bageld ﬁféeQﬁm iongl

100, 000- 1, 50Q, fg?go éell E'tml aﬁeeﬁ*ﬁnﬂ 5 Cells are prefer a%rfs arvest ed
once reaching 3 Xﬁ‘ﬁ‘B n¥estions whighc Ellewalende voll 180 %
confl uendé V\/apprauqmscet}emglhlﬂaata&almmgmymgénﬁgﬁsggr}egqocg f;b%{,ﬁ!ﬁgdr { [ QR:.and
senescence. edt:ﬁ%@é%lsoqgn' s effected for at |east about 2 days, 3 days,

5 days, 10 days YRRt e\ hsrrmaBeee)- 1t will be appr eci at ed
that cul turing i rTimspiter ededraf @il OoP s RSt M%@%&s@ﬂ uﬁﬁlﬁﬁ)ﬁgisng nmay
e

or esent | nveRUTBHeR af SPERRGHES frehd raTiing s grophe meisy Bustolel |

phenot ype" . increases the afaildbfeeattabienei Burfade fof HRMAherSHR O 88 slroRGRRI YP&" refers
to a stryctural. or functi onal Fhenotyet plcal of a bone-nmarrow derived
st r omal nesenchynal She ¢ tissut (- gaPlirs®a)- her ei n t he phrase "stem

cell" refers to &otekkmpbl ﬁhaig&omtmdﬁ%tﬂh‘)@'dﬂ ﬂ'h%fgﬁ{ %%&Ea%? is b Thus
for exanple, the t:: }I S Emat%// have. a spindl e shape. Alternative
I' a 5

addi tional I yf thass Galopatoddy P&Je%loeentpe@@ﬁe@ﬁﬂefgmmhker S

(e.g. surfacmatﬁ@ Mﬁ&c&&@ﬂﬁ@fa&t&c&'%&ﬁ%'to%éﬁﬂi!e@?é & Ei&?ég)%ﬁd;uf
stromal stem ce@ﬁfggrf ace rrartﬁegg%aépposmlve and nég |ve né but are

not 1imted PO uch layess g1 IS@DQw-lﬂ(e,GE)nEﬂd th6:D80-

CD19-, CBB-, fa@BR6E 5 toCHl liBres afglibéper B Arch sEb¥Se, Wil Ard R

Q her stromalh m cel | rwrkers I ncI ude but are not |Im te ?o tyr05| ne
hydr oxyl ase, ﬁ’% fffﬂ, gﬁ?ée Kpon-woven fiber sheets, or sheets of open-pore foamed

polymers, the preferred thickness of the sheet is about 50 fo 1000 pm or more, there
being provided adequate porosity for cell entrance, entrance of nutrients and for
removal of waste products from the sheet. According to a preferred embodiment the
25  pores have an effective diameter of 10 pm to 100 um. Such sheets can be prepared
from fibers of various thicknesses, the preferred fiber thickness or fiber diameter
range being from about 0.5 um fo 20 pm, still mere preferred fibers are in the range

of 10 pm to 15 pm in diameter.
The structures of the invention may be supported by, or even better bonded to,

30 a porous support sheet or screen providing for dimensional stability and physical

strength.



25Exanpl es of functional phenotypes typical of stomal stemcells include,
but are not Iimted to, T cell suppression activity (don't stinulate T
cells and conversely suppress sane), hematopoietic stemcell support
~activity, as well as adi pogenic, hepatogenic, osteogenic and neurogenic
differentiation. Any of these structural or functional features can be
used to qualify the cells of 30 the pregent invention (see Exanples 1-2 of
t he Exanpl es section which foll ows). Popul ati ons of cells generated
according to the present teachings are characterized by a unique protein
expressi on profi | Suchsnatrx sheesumaly alsiba ] puothedf of shesdixbtophregdsmadtidlesn. Thus
for exanple, adherent cells of(glacenta or q%rpose tlssg@ gener at ed

- accor di ng to“@thé’fcﬁ?cé%]eqﬁ?a?fe@‘éﬁf g8t abori0-2 mhiocabgnt K piss 3t dhefimeor 22
secreting hi A5k ors. For exanple, such cells express

or secrete S%@,e14 FIt-%l,e&I-(lZAF gg%ﬁ{b&f}?@at least 2, 3, 4, 5, 6, 7, 8, 9, 10,

11 or pref erabl y Hutheiodeghills jvejpiéng wwabmml?em@é@éad‘@ﬁt&g@&f&eﬂow

adher ent Bk@%@h&d% @&uer%e lfegeﬁtsmeel%ﬂ\w pl‘a!au& 2D deddlibedl 8.

Addi ti ona[e’l y or alternativel |on | s*of the gr esent 5

i nventi on se@rﬁ‘etl’et dlps. $x 8 085 @QIIBPMEEEE@%IS{@R@ b@ﬂla@\N@faﬁf d hergi|by] east 2,
3 or 5 fold R than that expressed or secreted by adherent ceIIs of
pl acenta or a(]jcl pose tissue grown in a 2D culture. Additionally o

al ternatively, po’ﬂwl abéront syffacrainin hok arshepepelegiod fromthe graup ﬁowséng of
characteri zeg DV | 9@@ \ f ression of various other proteins as
conpared to cul dﬁéc \éﬁ{icﬁj{‘ us for exanple, secrete or express |ess
10 than 096, 0.5,Fa@hizh sorle prodegions cultiingds prefesbizoeffected & a 3P bigmaglel., CD44
ant i gen i SOF o M 25l SRl 6t et BRSRAor inolillk 't SHPEASBERe L SARLURY DY
adherent cells of centa or I pose tissue grown in D culture

Wi le furt hebm@@lucangltmheusmhesémﬁkbmeeﬁm@daﬁ@ﬁgm@rﬁ?@@owtpr esent
pventors have regl L 1@?9@&%%@%@5@&0&@@@ aReLBA oAk | Y

3D ASCs, showed 1 I MTUNOSuUppr essi vée ac anple 3 of
t he Exarrpl es ﬂgwdmrmmmscnﬂﬁsmbdddwsﬂs R@thﬂpeﬁﬂlllﬁlﬂ omz)ablequ supparithg the

particul gely ls| .]i human
cord bl ogé ng%onuf%%%m ﬁgﬂ%n ancg' %é%aic?/lg%% ce’%ﬁg oghe%]%e
present i nventei sededeon mqsmac@rriﬁrs)mge chik B tvover |f®sw\M1iﬂtih ofrepplyister,
preferential | d it | LN : y, 20
henat opoi et i gxostg%%ac%%scguppbﬁ&%g% :Ea\l/biﬂ?%hjgp?&%aﬁ%wﬂag@s llfje’rat uﬂlﬁéﬂ?g%%m ng

t he present idlatalyisonll vdlumeacti ce the present inventors have realized that
condi ti oned medh I e tead j Q,{,Hg,g se

bi ol ogi cal activiti es%%‘sﬁﬁn i gﬁgtdrgg{fﬂgérg% gfn:l gé/gfs]&eﬂg&:\?ﬁ@ﬁgﬁ n?c
(e.g., T20el fibewsbpsts s ishaeisact @pm{ppre ﬂqem;d mimn@'s,itbe preéamed dhicknosgopfohe
activity). 2 , t i on of
condi 1 ohed Sl Baphitdo Y F68 0 SRR Lo, St AR MM ARGy 16 bt
concentrati onntraam,lemi'amamf mmdnmﬁlfmam‘@homswgarMﬂsd@m tvbslekt. are wel |
known in the art. e t|on i t

obtained froma hi gﬁ '{;/I?g’bor y %'lag 05 u?:%ldmﬁfgl g’%léﬁgﬁ%@% blfll oned
her ei nabove, azeldt dindtrd t@mwcbmmmobuuedimkcﬁoredu@r pwage atculture medium is

25 continuously fed into the bioreactor and a product is continuously drawn out, 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
30  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 Biceng 84: 205-
214, (2003)] tubular pely-L-lactic acid (PL.LA) porous scaffolds in a Radiai-flow
perfusion bioreactor [as described in Kitagawa et al., Biotechnology and



invention are characterized by a stromal stemcell phenotype and as such
can be used in any research and clinical application which my benefit
fromthe use of such cells. Engraftnent and initiation of
hemat opoi esi s by transpl anted HSCs depend on conpl ex processes which

i nclude hom ng, follow ng a gradi ent of chenokines across 23 the

endot helial cell bather, to the bone row and | odging in the appropriate
ni ches, whil e establishing physical contacts between transplanted cells,
the ECM and t he nesenchynal cells of the niches. Al these processes

invol ve a coppb&m %ayg,(@j LA URess). scmiar Bfor@itoRKWARE , cahl WeB¥eE Sn
steroids, extra ceI I

mat ri x_ pr ot ei ns, rowt cl t o-cel |
i nteraction asaerdansheditothe giresery Wé'ent’é?HcP“hQF%cF 'Bér %‘@L o3 65%’955 s known

that only 1-518%0fs 613@?}%%?@4@@9@?@1@&3@29%6 n the recipient BM2-3
days post transpl antation [Kent et _al ]?7 3692- 8@2001)

Jetnore et al., HEfelgeedinggs R@@G’%Beﬁef@éi?? 90%&0 Q,O(%’F §/oneizhsee

hemat opoi £t ¢ en%&ﬁ%ﬁ%&feﬂaﬁlyltﬁr&%a ohdt feit iy idakt dboit @f%k%nﬂm&f derived
T cell production, which cause graft vs. host disease pqcand]ﬂr bord P.,

and Moore, K60 Yareniingnse onc{y Yscqonflaenge vily. nistergblin @syidi gt al .

Bone I\/arrow EeRSRBR nd368 emed 7- 604. (2004); US patent nos. 6,010, 696;
6555374] part by providing a_hematopoietic stem ce:lé) aYér?g? support

(i.e., sust a| ni ndl"-liﬁhlﬂﬂaisaffﬁﬁedc eﬂtd?%ﬁbpéfﬂa‘%ﬁy%ﬁ dayim P GrEk $¥5honi ng
of hemﬂt opoi @fxﬂoﬁﬂé&%@eﬁ%&é) Tt b AR @Bﬁ%teﬂﬂhaﬁ&mi 2 obickdeExagp! es

section which foll ows, g acenta and adlpose tissue- er|ve adherent cells
t

were sur B i spialpng tiesried.t Respreingupiorid bretisrted o Jeereang;pell # even after

chembtherapy.  Agherept R14EHF m&eﬁﬁséh?%&'dehﬁod brefe%ab@pe&ﬁpﬁs%bbxelewaénecel I's or
medi a of the present |nvent|on may be used in any clinical application for

whi ch st r omafstiemaksiese¢dll phengiensi-ant ati on is 20 used. Thus, according

to anot her aSpeCtASOBsehgﬁzr&ﬁaﬁ%niaﬂ\ée&t b&ppﬁéﬁ%ﬁe"l R W ia0@fhcAmaTREh0d Of
treating a nedical condition g., pat hol ogy, "di sease, syndraone)_ which

may beneflt fonetinngk phepetypes abqqeamwa ed gFpmal Ge-sBBicaty™al need

t her eof ,_&gg herein the term” treatlng refers to inhibiting or
arresting th 5 devel opnent of pat hol ogy and/ or causi ng the"reduction,
remission, or regheusd bﬁe@fth%lplgaqqq@tegggpﬂ" Tofess & peelswhich is pottermingly i | |
under st and tﬁ!@e M@hiQus methodol ogi es and assays can be used to assess the
devel opnent of a pathol ogy, and simlarly, various net hodol ogi es and
assays may be usethus fomggmpie, tthe CF]é?d!}’@YllEVF arpifdissshgne. orAl dEiBn of a

pat hol ogy. Prpferanl ¥e cgmemaﬂ elgarg J%@é&nt&n@:ﬁeyt isB@ar 30

di m ni shing a synpt’om associ at e cancer ous di sease. Preferably,
treat i ng2@ur warked typical mgmamtmcﬂ;s dixpriplenelesiromphyiens getbsusiese WIKEE| at ed

with the mdtp%@ihvé;gﬁﬁjh«géaﬁve) mglﬁde but are not limited to CD105+, CD29+, CD44+,
CD73+, CD90+, CD34-, CD45-, CD80-, CD19-, CD5-, CD20-, CD11B-, CD14-,
CD19-, CD79-, HLA-DR-, and FMC7-. Other stromal stem cell markers include but
are not limited to tyrosine hydroxylase, nestin and H-NF.

25 Examples of functional phenotypes typical of stromal stem cells include, but
are not limited to, T cell suppression activity (don't stimulate T cells and conversely
suppress same), hematopoietic siem cell support activity, as well as adipogenic,
hepatogenic, osteogenic and neurogenic differentiation. '

Any of these structural or functional features can be used fo qualify the cells of

30  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



As used herein "a nedical condition which may benefit from stromal stem
cell transplantation" refers to any nedical condition which may be
all eviated by adm ni stration of cells/nedia of the present invention.

The term or phrase "transplantation”, "cell replacenent” or "grafting"” are
used 5 interchangeably herein and refer to the introduction of the cells
of the present invention to target tissuye. As used herein the term

"subject” refers to any subject (e.g., 'mammal ), preferably a human subject
The met hod of this aspect of the present invention conprises admnistering

to 10 the subi.ggh, & #ﬁh&eﬂpﬁus%k%a Ieatec?d. f BGt duRpRITRIA loel®f eﬁpﬁ‘;%s efbdcfet®r medi a
nve

of the present | tion scri bed herei nabovej t here tr i?s t he
nedi cal condPEF.dit-3uT2ey Qm%uﬁé??eﬁftﬂqﬂﬂf?f Bifh 8t 9 Inl9: 86, elrhoéé’fe er bI%é fﬂ?‘%mt ation
in the subj ®ber than that%%h,!e&e%k gébré%awb;b@dha%m &Ml b?%ﬁé%ntarbr%ﬁﬂgedﬂ@ﬁ@ wi th

this aspect t he prese I nvention i'nclude the above-described adherent
cel I's which gmymbleaéul quitnredAdiditienally er altematiy@ly.qlopiainopfaelloef the present

three- di nensj onal,, 36 tE 38 %}T;@éssvfg—d EREFIBSENE By @N’Nlasﬂq 1B IFBSE NCHY4al

partially or termna erentiated derivatives of same Met hods
of deriving foihbighe tbge&naif proresedd o eeiaiort tbpicadberen pglis of elaseats gradigposs he

present inve ,g{a% gﬂg%r Relld-bfShe Pat .
Nos. 5, 486, 3@%’{19% 8%2 %%? 36A396 g{)%tel%%g%é%%ﬁgﬁwz 741. 20T?1e cells
may be nave presegbrmenicn iy cheuiteriend iultveadeveb ofj ekprowion 9 Yrsiage ofer

I nt er est (Sefroi,'éogous a1p R Bhaparb®R 2D 'élﬁﬂ]turgp&ﬁgzgfﬁészi%} example secr&@@r &8irds8 1@0d nedi a

may be of au non-aut ol ogous source | ogeni_c or
xenogeni &) ofha Bés%5d}25f¢r(927é’ﬁ of theggxpregsiapdeysi @ %FQJ"T“@B%"&‘M‘P@
Dependi ng on }eaﬁs t e sSibk@ &l AMRMMelCochisBE Plasbiis @ Wi th
25 additional chem c d?ﬁgﬁd}%é}( Ith,sselhrrrrusnormduﬁrat or?/, cherm?%\er apy etc.)
or cells. adipose Yibays groarin a2 tere. f or i nproving stemcell engraftnent

(e.g., increasinggh ﬁﬂ*ﬂ@%\t’)\ﬁﬁ?&ﬁgﬁﬁ%%gs&ltﬁﬁgg dhm‘i—‘acﬁs&fhgl %a&nt%\oea{&&

optimally inprove norma ount) the cells/nedia of the

present i nvehtvieoreatizyl Bet adhérpits steoesd fpﬂﬂﬁ:oﬂmi articsledy 3 P-A90sy shpwaet or
fol | ow ngsHS gg?o@ﬁﬁr_ﬁ::égsgﬂr@tab fera%%ﬁm% Yexhifle SGE uRNBkRigiQnBLige! | s

share conmon ens 'y, the HSCs and stromal cells are from
a single i ndwhlcuufaﬂcwsalri@ﬁwat ptyagha) celly eangigesticalady -6, ver|Bund © from

different i ”S'd)ﬁegéj unp reactidt]) 6 gﬁﬁéﬂ Odrd o Sfion hﬁ&%%l%a&d Rk “cell

r epl acenent are used I nterchangeably herein and refer to
t he i ntroductisan "Bfus,t ﬂne cc%f& o thef preseat prvertiont may Comprlse biological activities

which may be preferentially used in the clinic (e.g., T ccll suppression activity,

20  hematopoietic stem cell support activity).

While further reducing the present invention to practice the present inventors
have realized that conditioned medium of the cells of the present invention may
comprise biological activities which may be preferentially used in the clinic {(e.g., T
cell suppression activity, hematopoietic stem cell support activity).

25 Thus, the present invention further envisages collection of conditioned
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. ‘

30 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



25 invention to target tissue. The cells can be derived fromthe recipient
or froman all ogeneic or xenogenei c donor. Si nce non- aut ol ogous
cells are likely to induce an i mmune reaction when administered to the
body several approaches have been devel oped to reduce the 5 |ikelihood of
rejection of non-autol ogous cells. These include either suppressing the
reci pi ent i mune system or encapsulatlgg t he non-autol ogous cells in
Mununoi sol ati ng, sem perneabl e nenbranés before transpl antation.

Encapsul ation techniques are generally classified as m croencapsul ation,

i nvol ving Smpllon GRiGL é‘eﬁ'bm‘ﬁ%ﬁ?’ 16 1R DoAMHaRBE Lt ﬁﬂ@ﬁ%ﬁﬁh@hﬂ)}f?ﬁnaﬁlﬂﬂkyl ng

| arger flat-sheet 10 and hol I'owfi ber menbranes
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Technol ogy oWhilaawsilisking pbysicab seripds F’@FWP%“WK?NBY& @Qll@g‘lq fCheond ths00; 42:
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Pr akash ures for mcroencapsul ati on of enz%;rres cells and

genetical ly engi dé&@?wm@td@lmhﬁl%ﬁﬁmmse%?é ed 3y fhe rgcipient 9. 60,
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“poly(allylam ne aI p a- cyan00| nnanyl i deneacetate). J |Vfi croencapsul 2000,
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et hyl acr vl at . (B R e R ORAE chey Ay S Pt Y ifon of

net hacryl ate
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be further ep C%R?Mlﬁl% ghhhv?dﬁdak'&fﬁQM@ 1%9%‘7%@6059%{{&9 &hel Béne N order
ively ¢har

to inpart a négat snmoot h surface and to mni mzezfﬁl asma 25

prot ei n absoMatowrirGhiant. 33£5M97e@04a(200405111§|Pﬁicay%q’seﬂolﬁ @%@ééﬁﬁ eandf or cel |
enCapoul at1 0f Ol ka2 BARLRR) o L napsul es

are based on mar | ysacc de (Sanbanl S, Encapsul at ed
islets in di ﬁb@rcéﬁer@uoaammmﬁonm drchomingaf bpmatoroiqticeterpedl). 5. 665-8) or

its deriyatives. Fog ex B}@‘ZCJ pfes s&f’iﬂ&n%&rﬁgl §91a9&ht§$}ﬁ 30

pol yel ectrol yte conp exatl on between the polyanions sodi um al gi nate and

sodi um cel | ubépee Setupidatieed eidharent wellspwig suprisiglporyd iwderyprorécebHglani di ne)
hydr ochl ori d Jﬁﬁ@hgﬁg&;ﬁg o} e} ﬁ}m um chloride. 26 It will be

appreci at ed t encapsul ation i s inproved when snal | er capsul es are
used. Thus, the péivin fhegeomsutis fit,is srmetizablacthpt oslisrithediaof thi resent igyention
properti es, Py il 2o BARRSHOANHE:S B SarsRAYG TS When
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Thus, according to another aspect of the present invention there is provided a

method of treating a medical condition (e.g., pathology, disease, syndrome) which

may benefit from stromal stem cell transplantation in a subject in need thereof.
As used herein the term "treating” refers to inhibiting or artesting the
25  development of a pathology and/or causing the reduction, remission, or regression of
a pathology. Those of skill in the art will understand 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
30 diminishing a symptom associated with a cancerous disease. Preferably, freating
cures, e.g., substantially eliminates, the symptoms associated with the medical

condition.



“refers to an ine

5 through size control. J Biomater Sci Polym Ed. 2002; 13: 783-96) .

Mor eover, nanoporous biocapsules with well-controlled pore size as snal

as 7 run, tailored surface chem stries and precise mcroarchitectures were
found to successfully inmunoi solate m croenvironnments for cells (WIIlians
D. Small is beautiful: mcroparticle and nanoparticle technology in

medi cal devices. Med Device Technol. 1Q 1999, 10: 6-9; Desai, T.A

M crof abrication technol ogy for pancreﬁfic cel | encapsul ation. Expert Opin
Bi ol Ther. 2002, 2: 633-46) . Exanpl es of i munosuppressive agents
include, but are pof. higihed clical Bhiifb A Rh Sy DUEIHR RBASRADAR dén cell

cycl osporine, cyclosporin A chloroquine, hydroxychl orocm ne,
sulfasala2|némﬁshﬂﬁhaéak§56ﬁ?rWneym%gﬁlGO@EU@B‘ﬂEﬂbéﬁﬁbPPlﬁhWﬁ@d b5

| ef | unom de, t%Brk yﬁ%ﬁﬁ%ﬁﬁébw§$g ﬁ%h&@b (REM CADE), etanercept,

TNE. al pha. bl ockers, ol ogi cal agent that targets an inflammatory

cyt oki ne, and NonTiStt@mrdlél‘aS#\r‘iraﬂsnﬂlﬁi@t fraedtyplppangn NsAppEips” ER M9l es of
NSAI Ds i ngl u?a?erckflﬂ%ea@i@ghe?@ﬁ elnﬁr%e%e@%tiﬂe IhcidibucRabs Bl bdisag fle ol ne
magnesi um sali1cylate, “ditlunisal, magnesium salicyl ate, sal sal'ate, sodi um
salicyl ate, uiveltphdonarget @seddol ac, fenoprofen, 20 flurbiprofen,

T, o o O BP L erci 1 @ 8l RO sufiBe! QUEDAT LS sl AXEN maRRATEL One,
phenyl but azone, piroxicam su meti n, acetanl nophén, 1 bupr of en,
Cox- 2 i nhi bi pmfesabésn@ihmmmbiwt - In any of the nmethods described

herein, the cellspql era i) elediehinal rd]?gn-s&r- o
preferably as a part %F tﬁg% Eautl cgllle%o{rtrlgosﬂl%tl onb?%gta urth m? 25
conprisedla mwaauhﬁde&ltherﬂabllt;ﬁalé)ceﬁmbablaemwmf tae cells or mediagffhreprestdt ei n a

" phar maceut i %Jﬁ? REE of the
chem cal conjﬁﬁéa %glgl%:e?l édaﬁ&%glsﬂr%&gbvfﬁ ﬁ% emg%:na ov?r{lp%nenjfs such
as phar naceubemﬁtfrgmstmmdbk@c@&man@i@taaﬁmmeth@mbjeéhts The purpose of a

pharmaceutical c¢o Yl&t%ﬂn Eﬂ@fé!*el:l';ﬁ %gagrﬁgdym&f agsb&poﬂjw grg%(ﬂ{rpound

to a subject 30 el na erm rmaceut i cally accept

carrier" ref @vsnation 1mlmxbrth¢ ghoverdesgritiéd Q@menitwas viishgnayote aulfursd i pithet f i cant

irritati t a t i ty and

pr oper t1 88 ofFHEMBGEAL B heRReRRh A & bOF & RLRALGA kb

| i mtations, mefenclgmyal parfalbyras tmp#&dlf@r@hyts@ﬂenvgmqsnésarml si ons and

m xtures of orga I ci pient”
| mor 1R Rl Tl iyttt ol frond B S Bphiterh SARr B

stanc : conposition to
further faci pte'seatit gnediiom pst Walﬂilmnwofineth@@rtpoﬂm forsexExaminp| B8, Pati tNosut

limtation, te, cal ci um phosphate,
vari ous sugar‘s a’n%j Ex?gilsfso;s%% g?%ﬁ%hs?‘fgq 0se %?l vatives, gelatin,
veget abl @00i | s anThepwslly etk enive gk yostisilly modlﬁedﬁwclmadtor@rwgaémpﬁgefoér red
enbodi ment of_,th har maceutical carrier is an
aqueous sol u |t65?15%5)s?68§8| neABqIOQ %Q?qzﬂg%ﬁor formul ati on and

admi ni str at ion ofT}mhreagljs andymdska frey ric: mmautﬂegnuﬁgtmmhsu@hwonam| cal

Sci ences, ishin ast.on, which is

i ncor por at ed? 0 e’éllc I8 %enogengzércgﬁ?zsg of irozel (e&’cry trgsgl{ye(%gné;a&%bﬁe

phar maceuti cal commaahhg on the mdwbetmnnﬁlnmebje‘(taaasdb& adihinthtchel withabove) .

Alternati gel Yadifichal Fhical ngrugs esgt ?Muggmﬁquﬁagtonrﬁc tﬁgfap}’ etc.) or cells.

Thus, for example, for improving stem cell engraftment (e.g., increasing the

number of viable HSC in the recipient BM and optimally improve normal white blood
cell count) the cells/media of the presént invention may be administered prior 'to,
concomitantly with or following HSC transplantation.

30 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



15 conposition locally, for exanple, via injection of the pharnmaceuti cal
conposition directly into a tissue region of a patient. '

Phar maceuti cal conpositions of the present invention may be manufactured
by processes well known in the art, e.g., by neans of conventional m xing,
di ssol ving, granul ati ng, dragee-naking, |evigating, enulsifying,

encapsul ating, entrapping or 20 |yophil,zing processes.

Phar maceuti cal conpositions for use in accordance with the present
invention thus may be fornul ated in conventional manner using one or nore
physi ol ogi caldvnRHCERARE! BskAl ThEESIsCARTE | difdl 8% 1R RGIpPnROF foMXdn | ari es,
which facilitate processing of the active ingredients into preparations
~which, can ballqgsrsic peRRFReG oSl | y. 25 Proper formul ation is dependent

upon the route ofg@adhéH-skéiBddud el @%ERkely to indufOfin iinehd te@Btion! WRenaCti ve
i ngredients of the pharmaceutical conposjtion nmay he fornul ated i n agueous

sol utions, pramisistasd o gy ssYSYi FPRIIaghe dpatren desipprd i redyeh s Hank' s

sol ution, s R RRETHoSd SOkibhdbof Hoh-aRidYEbM Uk C Thest Aldude efthé lsuppgr@king the
trartsnmucosal adm nistration, penetrants_appropriate tqo the barrier to be

per neat ed ar ECBEEny s SEMURE t RSty /| SRGABTIALSE c Kb o R uRiPEoUsr scllenBr al |y

known i n theygahimoisolating, sERipeARtibRnRRMrHel BfodHatsplddi-tibe Met hods of the
i nvention, the therapeutically effective anount or dose can be esti mated

initially from i nExcepyntign dechaiques g (gereralls slpssifie; af apigioeycarglafighe i s

formul at ed i BvBRifR MR IspHERER vekiBlef bl BXSocARRAiR iny kxg%gﬁrﬂaf—ﬁie-kton or
titer. Such information can be used to nore accurately determ ne useful
doses i nlfunask hollow-fiber mygmhiapes; (Ulydrg, thhettatle Jeshmology jof gagmpplignneellact j ve

ingredients descrihed mﬂu?mﬁp@ﬁ 2e8.apm9egd, by standard pharnmaceuti cal
procedures in vitro, in cell cultures or 5 experinmental aninmals. The

dat a obt ai ned froMetadsel pispasing maicesapsules jarecknomy ia the 8gy andy fgludaifer|

studi es can beriielotdtidcRsBh AL M, & 412088 oRlapS0RiBE Gith AlgitdSLankiBIRUTEN.  The
dosage may vary dependi ng upon the dosage form enployed and the route of

adni ni st r at i Bengrynpaylideppraceiylaled robi(eilaaingn Biterhped Bioeagin?i0sPat i on
and dosage Cafy-Bf &hAS G Aia PRKEIRSS. FEbMindy fr ;ﬁi%o%&b?ﬁaqp%?\fleﬁwﬁ, t he

patient's condition, (see e.g., Fingl, et al., ,

n e
Phar macol ogi edls ad gpastierllyTmeinagred, exicrgorgantms. Mop Bigtechpe]r 2001 a ;| 247-60,
parkinson's Rt g2l Be. MRt edi SHERLAIRI GRIY |y pHRDRAGHO! OF

functions indicating positive response to treatnent or

i nj ection, thdy@lylpiedighecyiogingasylidepeacetpis) deddistrepeaasul cRBo 5144 may be
15 fornul ategsi n aqueous sol utions, preferably in physiologically

conpati bl e bu%fers such as Hank's solution, Ringer's_ solution, or

physi ol og?cal sal Fortaxpuple, microcapsulyssarg @repaisd Py @iplaxmeapodifichggllapen

' . N i bl -po g 2 0 V. 1 | ; . : m . vg: (o
adj ust ed i ndigghdyalloerd shV &l ShyRiroryBhy BRL )G BGTARMVED! mblhGiddcft
sufficient to effecti'vely regul ate the neurotransmtter synthesis by the
i mpl ant ed cel(M4A)Bod mgthyl metbagdateyMMAR cévulting it meandds ilndaessffdet umi | | 20
depend on i ngi idual characteri.stics and raute of,..admni.stration.
Dot oot on as iRt 26, Bt hRlel Syt il o, RALRY Tt Rl pEmes
: shells in order to impart a negatively charged smooth surface and to minimize plasma
25 protein absorption (Chia, S.M. et al. Multi-layered microcapsules for cell
encapsulation Biomaterials. 2002 23: 849-56).
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
30 polyelectrolyte complexation between the polyanions sodium alginate and sodivm
cellulose sulphate with the polycation poly(methylene-co-guanidine) hydrochloride in

the presence of calcium chloride.



Dependi ng on the severity and responsiveness of the condition to be
treated, dosing can be of a single or a plurality of admnistrations, with
course of treatnment lasting fromseveral days to several weeks or

di m nution of the disease state is 25 achi eved. The anmount of a
conposition to be adm nistered wll, of course, be dependent on the

i ndi vidual being treated, the severity,pof the affliction, the manner of
adm ni stration, the judgnment of the prescribing physician, etc. The dosage
and timng of admnistration will be responsive to a careful and
continuous moni t gf ivAA B appieciAl iaelicsl diadpseiRER0 i gngond wheh smbid

exanpl e, a treated Parkinson's patient wll be adm.nistered %h an anount
of cells whi @RSUes & 5k enfhuso B AR onfrple fﬁ]ms%’f‘htﬁl S Y8ase,

based on th eprﬁﬁéi‘ﬁés%ﬂdrlg vithicEtibsuTencapdiated cells inyRbed Wikiag tHeroapafel saiat at i on,
the cells of the present invention preferably survive in the diseased area
for a periodwesrediced fog § mmfo f‘@alé‘f‘(‘éa%]ﬁtlhg ?Laémwwqgaeﬂgﬂm@#%tpéut ic
effect is; ObDGRINELize control. T BiBARESISk PR . Ubonds Y8RP epasBsdepn of the
present invention fornulated in 5 a conpatible pharmaceutical carrier may
al so be pr epraoeprow biceapsiles a'ﬁ_haigﬁ&r@ﬁwl%@ep%mzaiaﬁ_éﬁ{,ﬂlaﬁw Pep &leErds or
treatment ofoag.d r&g&ﬁﬂﬁﬁg zﬁ:ﬁngf&:i’s@ MicroarchitectfrYTRRA hiS 1P fsudcb@rdpesent
invention may, If desired, be presented in a pack or d:#;lfe_nser devi ce,
such as an Fiomnenejselaiee dnikfornvishingts niey et QY iissie Dor Skal eisubfarifibsage
forms cont al fiaghatiltfe BAldaGod A BBy i BRARACVIRY MdiQferR¥ AMBhRL 10

al or p

conpri se net astic forl, such as _a blister pack. The pack or

di spenseit® delA9%e Wayte Besebnpdni Micrplpbricpgion ueehnglogy f B BEsTsdISt 5t i on. _
The pack or g 1 BbSBiDErRc eoaTedezed by a notice associated with
t he cont ai neérﬂc%%ﬁlaaﬁ?%r pre c%@gﬁéby_ a’gove%%)rrent al agency regul ating the
manuf act ure, use Toroples eofofmphnpsmptestive @asmss Wghiden baberecaol Bmited |'act i ve of
approval by Q@o@aafa;,cy&&ogﬂgﬁ] d8) Oy didiBorfRTPORIdshOES AS Chiofdi@E, OF
veterinary admnistration. C _no’tl ce, Tor exanple, may be of '1abeling
approved by kydeoxycldorofuine wiifasabring (diresalazepwaiveb goldowltp iepemiciflamisn dr ugs
or of an; APPLAYEMRL OdhidRAE! LanaEXAN PR RORC QEARRATIS, NeMamBgR 1O L he
whi ch toge

fol |l ow ng exanpl es, ther w fh the above descriptions illustrate -
t he i nvent i oFNFalpha rideckeisnthiqlegitah gpgns dhat targets an Giflgmymgtiqry cytoline, and

nomencl at ur entis e, hgh el i"ﬁ’@lq‘f“géﬁ’f’}ar AlPAMSPT RREANESSE Welalbe Blidas, t he

present i nvention include no ‘ar, orochenical, mcrobiol ogical
andr econmbi nabit aBhiottlanited; tqueey] Blichictasidhidioe sragnasivmhepligyletey diflasigtlai ned in

the 25 liter r fam T | AiolA & LhLory
Manual " Sambr 0 eEig{n a cylgt?’lﬁgé; o LO%fJurI? %%c?%tgét c?é)c%ns i Nbl ecular Biol ogy"
Vol unes Alis ufledbipraten, Mindagakthacing Okstoprafgn.y bestorelac, g |meclof@amatent ngpreeneol s i n
Mol ecul ar Bi dJd ' nd,; Balit jinor yl ?é?é}n );
Perbal, "A p&é’g%té’gf’ %%@Xe%l%t%’ﬁgl gnélﬁ‘%%?m’d %lrlli%l%%“o %\%DS now ey ﬁ&t oﬁ’s, New
Yor k (1988) ; ibvao&onCex-2 ahibitot-Rad dmbaddnt DNA", Scientific 30 Anerican’
Books, New York; Bi E 0 X%jj&: gmﬁ% Manual
Series", Vols. 1-15,35%(8)?%1%%5?40%&&%8?%%6%5?%; rescg?bklew o?e%d{lQ%);
met hodol ogi esithas perese b prdferably ds 3. papatf a [barmadengod , c8@PositigoBat Roiher

4,801, 53%{5 HFCO(%Q%S?S?P c%g%c%ﬁ{%%é@f?blgs%}eﬁl ol ogy: A Laboratory Handbook",

Vol unes rfent Protocols in | munol ogy"
Vol umes Col i gan JAs used herein a "pharmaceutical 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.
30 Hereinafter, the term "pharmaceutically acceptable carrier" refers fo a catrier or
a diluent that does not cause significant irritation fo a subject and does not abrogate the

biological activity and properties of the administered compound. Examples, without



30 E., ed. (1994); Stites et al. (eds), "Basic and Cinical | mmunol ogy"
(8th Edition), Appleton & Lange, Norwal k, CT (1994); M shell and Shiigi
(eds), "Selected Methods in Cellular |nmunology", W H Freenman and Co.,
New York (1980); avail abl e i nmunoassays are extensively described in the
patent and scientific literature, see, for 5 exanple, U S. Pat. Nos.
3,791, 932; 3,839,153; 3,850,752; 3,850,%78; 3,853,987, 3,867,517,
3,879,262; 3,901, 654; 3,935,074; 3,984,533; 3,996, 345; 4,034, 074; }
4,098, 876; 4,879,219; 5,011,771 and 5, 281, 521; "digonucl eotide Synthesis"
Gait, M J., ledtatigrkQ8hiricid\ite peipgletiCilgbobieblinedemalbivayind ik tnes of Brgalde, and
H ggins S. J. I e(%s.. 1985); "Transcription and Transl ati on" Barnes, B. D.,
and Hi ggi ns &NV WERaeE) 954y - 10 " Animal Cel | Culture” Freshney, It I.,
ed. (1986); "I mMmoBktelzal: Gelnl S'epdigieth zpfeRs to | &L ifdre SabstdntO8MlHed "tA a
Practical Guide to Nblecul ar..C onipg. Perhal 3. .. .(,1984) and "Methods in
oy ot ogy- et Soii dopRbbe. Mo pRBHEIGT o BiemPHE Nt hods
And Appl i gat }Bi&iiﬁlss,ﬁe@ﬁﬁlﬁiﬁil&nifﬂtieﬁ,s of S&ﬁpi?ﬂ?:hgﬁcluﬂ% cAlERA0 arbbmuts h&kﬁﬁﬁ al .,
"Strategies r Protei.n Purification_.an racterjzation -. AL ratory
Cour se 15 NeRICPIRSIERRIGRE PobRps of Py cioen e o r ireeabipy
reference as oilf addolpetishe bREsl herein. Qther general references are

provi ded t hroughoyt this docunent. The prt.ocedures therein,are,. beljeved to
A e 4y U T O S
reader. Al tphamatdudedrhtionis e iwRbisdiutikes®alind. S | ncor por at ed herein by
reference,. 20EXAMBELE | Productiqgn.and cuj turi of . adherent. stromal cells
( ASC) 1 afh bone Eﬁ?cgﬁwmp?"écéﬂlﬁ atigandy irgifbncgfoduas may beAL&’t‘f@?rlrgﬂt cell's
wer e cul t ur edRemingtolisOPIRRGARIIGY StRAtes 0 MVadkn PitgisBiby (.l ERtds, Pa, piteduce

3D- ASC cel | s, fh,gihar cterized bé %FS cific cell marker expression profile.
25 Growth eff P’ér‘f@k}c woprperaled BERGIRRYJRICEBE: count The differentiation
capaci ty of theseQa€hha$ adhvafisted HeqlhaiyrctiichlWohipgsitich ia adlydié:eicenihathon

medi um MATERI %SAND, PERI MENTAL . P -DURES Bone, marrow stroma| cells -
Bone marr ow ?ggd)fe OPGREPOYeE| | SUGEPE bt Son S8t P@ﬂﬁﬂ&gebiﬁhatmﬁcsw Tar r ow

of hemat gbogice@pdsiticnciatdlipy fod Qe ble U vid €hi@HiondofORE PhardBcdh@iddl teofipbGaéy O - BM
bi opsy. Marrgwe@pi rates were diluted 3-fold in Hank's Bal anced Salts

Sol ution ( MBSIeERIEH 2 BEFUP FeRIY L GdBR M Gaj t her sburg MD) and subj ected to

Fi col | - Hypaque ( Reibinacuitl eotapdsitons of [he prekdatyinadiion Ghy stemaiutured

by processes well known in the art, e.g., by means of conventional mixing, dissolving,

granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or
20  lyophilizing processes.

Pharmaceutical compositions for use in accordance with the present invention
thus may be formulated in conventional manner using one or more physiologically
acceptable carriers comprising excipients and auxiliaries, which facilitate processing
of the active ingredients into preparations which, can be used pharmaceutically.

25 Proper formulation is dependent upon the route of administration chosen.

For injection, the active ingredients of the pharmaceutical composition may be
formulated in aqueous solutions, preferably in physiologically compatible buffers
such as. Hank’s solution, Ringer’s: solution, or physiological salt buffer., Tor
{ransmucosal administration, penetrants appropriate to the barrier to be permeated are

30  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 culiure

assays. Preferably, a dose is formulaied in an animal model to achieve a desired



gradi ent centrifugation. Thereafter, marrow nononuclear cells (<1.077
gin/cnB) were collected, washed 3 tinmes in HBSS and resuspended in growh
nmedia [DMEM 31 (Biological Industries, Belt Hal emek, |srael)

suppl emented with 10 % FCS (A BCO BRL), 104 M nercapt oet hanol ( Merck,
White House Station, NJ), Pen-Strep-Nystatin m xture (100 U ml: 100

ug/ mL: 1. 25 tui/ml; Beit Ha' Enek), 2 mM_|L-glutam ne (Belt Ha' Enek)]. Cells
fromindividual donors were incubated Separately in tissue culture 5
flasks (Corning, Acton, MA) at 37 C (5 % CO2) with weekly change of

cul ture nmedi gunclilatisn WehiRr. S BLdH infiRhdom3cah BIAYRA WS kidge Sbcdfatelp ddtdtRsien- EDTA
(Beit Hal Emek). Follow ng 2-40 passages, when reaching 60-80 % confl uence,
cell's were cutfddpwdinBmaanal ysis or for culturing in bioreactors.

Pl acenta derived ‘pd%@iahd GRtpsutic RS ofiBE Live fnghdldilslded Aben 1SRkA ST Y
pl acenta 10 (Bnei Zion nedical center, Haifa, Israel) were cut under

sterile condbe idetesningihby siandarg ipharmaggutipal rpgedurenir po, ihgel AUMESt¥d for 3

h at 37C wi t b Qb JoGRlhagenase (1ng / nil tissue; Sigma- Aldrich, St.
Lewis, MO . Using gentle pipeting, suspended cells were then vvashed W th

DVEM suppl enent edTha daia obiametdom tisse 8t viys. Mk pelt PRINR 2t5a¥Seand1880ey n: 100
g/ ML 1.25 gk oAl Zed Dok GhitATTA, o SEALRTo} (o5 Wi 1P dcides and

i ncubated at 37 in a tissue culture Tncubator under hum dified,condition
with 5 % COZmﬁMé’ﬂ'é’aieP@thgd’@PP the glosage dpmbpployed aad s wule ot adminspliq syur f ace

for 72 hour s afif8" THOLGE: fohEuaRA Aubet 28AARERHEXRN dbsike vdn BRMBsenWiEN
reachi ng 60-80 % confluence (usual I%{ 10-12 days), cells were detached from
t he growtif flﬂlfsllﬂdlﬂslilﬁg’twﬁ@@n%tvi%g the ptignts rrgndiien derpei H&-o Finghyet Plasks.

Cul'tured cel hgyanek eThdBELARL Mg &Ptdaﬁ%?@fh pduits 2 ol yqns) OFor feRbm@i] t Uri ng
in bi oreactors 'Adi pose derlved stromal s - Stromal ‘cells were

obt ai ned f r oRetkinsenis patieplowa bFl*?Q@EFéfeéfsyllﬂPﬁ%@E@WJ?F igwEEd moés fgnelipisam

Hai fa, | srae@mmé%d&g&ge;és SHERSashed extensively with equal vol unes
of PBS and digeste for 30 mn with coll agenase (20 ng/m ). Cells
were then washed Trtitieqtivenbe aetivaitparerientoofberigrmansutissheoginogHoNGY 8¢ ha
mnim(19 iuslsoRmiohd) %@m 8 PrysiGlobicAly ophpaitle GERLS dubhiged at
1200 rpm ? Jl%mﬂa"%q#{%{ resusp gnd b%ﬂ i;hgi%n girg%l utol on (1:10; Biol ogical
| ndustri es, m&%om%,m@aépluhpmoww@ qgcyagﬁaét@affer red- bl ood cells)

Dosage amount and interval may be adjusted individually to levels of the

active ingredient which are sufficient to effectively regulate the neurotransmitter

synthesis by the implanted cells. Dosages necessary to achieve the desired effect will
20  depend on individual characteristics and route of administration. Detection assays can
| be used to determine plasma concenirations.

Depending on the severity and responsiveness of the condition to be tr_eated,
dosing can be of a single or a plurality of administrations, with course of treatment
lasting from several days to several weeks or diminution of the disease state is

25  achieved.

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 moniioring of the

30 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.



centrifuged and resuspended wi th DVEM cont ai ni ng 10 % FCS,
Pen-Strep-Nystatin m xture (100 U tnl: 100 ug/m: 1.25 un/nml) and L-

G utami n. Washed cells were then 30 seeded in a sterile tissue culture
medium flask at 3-10 X 102 cells/flask. At the next day cells were washed
with PBS to renove residual RBC and dead cells. The cells were kept at 37
Cin a tissue culture incubator under hymdified condition with 5 % CO2
The medi um was changed every 3 to 4 days. At 60-80 % confluence, the cells
were detached fromthe growh flask using 0.25 % trypsi n- EDTA and seeded

into new 32 fl askéliowif kRupiadatdndthe REESEURSpresoiGAveatdd prefe@a@t@dnﬁo 80 %

confluece, cells were collected for alysis or for_cultu
bi or eact or s. & the disgasef prsp fo Plauber’l‘—*fio%nﬂ‘inﬁr(%&c%kas‘f ﬁﬁé"“ﬁsfz %P Mab14ug Fl ow

bi or eact or (B{mceéﬂecmgsaweaﬂ ael; as illustrated in FI gure | g, see
also U.S. Pat. No._ 6,911, 201 5 was | oaded with 1-100 mi g ‘ﬁgd 3D
porrosive carri erQOPHOSFﬁ?PF He &ﬁé@eel’r)apqﬁ%‘fﬂ’é‘ ob the presght SHRIP ted fat ri x of

pol yest er 5 Thesmpsd Iﬂﬁﬁa&ﬂﬁ&k@aﬁlﬁemﬂf@@@%@tpkéﬂ&e@fp&@ﬂ%aﬁ@#ﬂ ghers in
a relatively smatlp vol une.. d assware_was_ desj gned and manuf actured by

Pl uri stem Tﬁ@tﬁfl@r%@%ﬁt@d\fﬁsﬁwqﬁaﬁ‘ﬁ'éﬂdlf’*ﬁe%‘?nihﬁ%bat or of 37 C, with

flow rate regul at eemmoﬁpam%%aemn@nﬂ@d M8y, (Ot dl, bt piescRrel ) a padkd
peristaltic punp (9 1n 10 Figure %@)’* The bioreactor contains a sanpl i ng

and i nj ect i oRT PEPREeT(dgvice 51“%&?%‘1 aPRFV iieh may GORIRIR08F OEBWH ng of
celI's. Cul t uifit MREHaE ToMRScontitithd @Q &iive thdedient.. ATHe! ROk RnayC R k@inple( 1 1N

Figure 1 %) The reservoir was supplied by a filtered as mxture (2,3 in

Figure 1 e@wafieﬁpﬁ@ ogiplastesfrilp Suck: as gy Blists park- ri‘f*b&p’@?lﬁ’ jgpenses g&¥ich ng on

cel | density gy fAhBAGY Hstrudits 95 RARARAFAbRN THESack Wk UBPerk&: hdie | evel
of dissol ved 0 at 15 the bi oreactor -exit, determ ned by a nonitor (6 in

Figure 1g). W8 aagcomna@fietﬁ‘é maéwgttpwqc@aedtwﬂtﬁéww\;%ﬁfmm Breseribede one
tubes or di ft;yaegbv&%&w culERE iR e, uﬂe&fr@ﬁébfl':ph-gﬂﬁac@ﬁﬂcﬁ]!dre

medi um was passed throug I_Ipar atl ng cont ai ner ure 1g) which
enabl es col | é‘é‘t‘ihd}?“‘e‘ﬁ ISétﬂeeuYeat mmvabl?ifat&ﬁég@ﬁt ot:tbP feym o tP"cEﬂﬂéﬂOiS ﬁ%f t he

nmedi um wag of ﬁnﬁ?%ﬂé&@éﬁ%ﬁ&n PSR nbflcel, Bor BkAMNE rbe ot‘t&em[_gor eactor
eqU|pped

was 20 further h an additional sanpling poinf (10 in_Figure
1g) and cont gpRievesd byghke Etithiond sud Dmigipdminisieteme prpwiptio fugh opef an

31) - adher ent 55t hQaRIdueEhdes. (31) - ASC) - Non-confluent primary human
adherent 2D ce | cultures, grown as described above, were typsinized,

EXAMPLES
20 Reference is now made to the following examples, which together with the
above descriptions illustrate the invention ina non-limiting fashion.

Generally, the nomenclature used herein and the laboratory procedures utilized
in the present invention include molecular, biochemical, microbiological
andrecombinant DNA techniques. Such techniques are thoroughly explained in the

25  literature. See, for example, "Molecular Cloning: A laboratory Manual" Sambrook et
al., (1989); "Current Protocols in Molecular Biology" Volumes I-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 fo Molecular Cloning",
John Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific

30 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-IIT
Cellis, J. E., ed. (1994); "Current Protocols in Immunology" Volumes I-IlI Coligan J.



washed, resuspended in DVEM suppl emented with 10 % FBS, Pen-Strep-Nystatin
25 m xture (100 Ufinl:100 ug/nl:1.25 un/nal) and 2 ralvl L-glutanhie, and
seeded (103- 105 cells/nl) via an injection point onto the 3D carriers in
a sterile Plug Fl ow bioreactor (see Figure 1g). Prior to inocul ation,

bi oreactor was filled wth PBS-Ca- My (Biological Industries, Beit

Hat emek, Israel), autoclaved (120 C, 3Q.m n) and washed w th Dul becco's
growt h medi um containing 10 % heat - i nacfivated fetal calf 30 serumand a
Pen- Strep-Nystatin m xture (100 U/ nil: 100 ug/nil:1.25 unit-u). Flow was kept

at a rate of EO c& glgg%l /Smeg e@gpc@dg r@aggggg dimieal KedunfhRse (@th Bliddayll ation

for 2- 48 hrs; | om ng t to settle on the carrjers.

Bi or eact or V\/éﬁplkfept& hmerNWﬁ% GTI(%‘@‘Q M‘ﬁ@u&‘ﬂl@l Shiigi $sk ] SedertpdMPResisdi t i ons
(pH 6.7-7. 4) at @ 1B URBlhAda £h. Ne&r ok ageoﬁadalﬁ% as

needed. G owth ‘gl um was pl aced 2-3 times 33 a week, G rcul at i on
medi um was r BpyheReesays Ett’%e#t*?fégfﬁlym A thS PASoRs Ay seiepfifig feratie gee, fogg o

density of 1, :Qé:r?p%ﬁ I}SXPQPK\I&%'?@& 42, (i 9i9| O RGksdFsA03 gaysrz0h 538 08t:h) |

total medi um volufe was renoved from the bioreactor and bi oreactor and

carriers wer 280A8Hed3.87%26% nbR0MGHh 3?%@ 07§D%§é B 139%erte Aifdh0dtt ached
fromthe carg b?é 124 Wbl syl r 5@Tﬁs1§s§uo*cﬁ£¢bﬁﬁiwhmweb@%m§%{t

Hai enek, |srae m nut es agltatlon tlmesé) and were

t_hereafter résqédé?ﬁ}édﬂmlem\éﬁndém ﬂ%‘p’r' . D-, and Higgmmsp53-pdal i ty
bi ol ogi cal anoRYe "rrraﬁ?c%iﬁcmn%swmaé&k%eg%lﬁ mrzﬁgélﬂﬁas«qd FAg ¢ gxayint ed.

For cell via y eva tion cells were seeded in a 15010 cn®

tissue clft u?@llﬁllah@ﬂi Grigre e shne e Le ek 61988) ABnmehilized fi¢lls enddpnavaes’on was
eval uat ed wi jilyi Brels ¢85 al ﬂ'tg chgGEi%EH Nﬂlecvﬁg‘xe@l%ﬁj‘hé'eﬁerbﬂhﬁ g9 Ay Stmgenbr ane

mar ker phenotype més anal y usi uor escence nonocl onal “ant’i bodi es
f 1 ow cyt onmet Bvleth@isdh mm' &fol. 1@%% Aradsmic Reags; "PCR Protocols: A Guide To

Methods And Applications", Academic Press, San Diego, CA (1990); Marshak et al.,
"Strategies for Protein Purification and Characterization - A Laboratory Course
15  Manual" CSHL Press (1996); all of which are incorporated by reference as if fully set
forth herein. Other general references are provided throughout this document. The
procedures therein are believed to be well known in the art and are provided for the
convenience of the reader. All the information contained therein is incorpofated
herein by reference.
20 EXAMPLE 1
Production and culturing of adherent stromal cells (ASC)} from bone marrow,
placenta and adipose tissues
Adherent cells were cultured in a bioreactor system containing 3D carriers o
produce 3D-ASC cells, characterized by a specific cell marker expression profile.
25  Growth efficiency was tested through cell count. The differentiation capacity of these
cells was tested by culturing in a differentiation medium.
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-
30 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. Thereafler, marrow mononuclear cells (<1.077 gm/cm3)
were collected, washed 3 times in HBSS and resuspended in growth media [DMEM



Conpari son between the cell nenbrane marker profile of 3D and 2D 15 -

cul tured adherent cells using flow cytonetery assays 100, 000 - 200, 000
adherent cells from2D cultures and 3D fl ow system cul tures were suspended
in 0.1 mM of culture nediumin a 5 m tube and incubated (4 C, 30m n, dark
conditions) with saturating concentrations of each of the foll ow ng MAbs:
FI TC- conj ugat ed anti human CD90 (Chem con International Inc. Tenmecula, CA),
PE conjugated anti 20 human CD73 (Bact! &b Di agnosti c, Ceasar ea, lsrael),

PE conjugated anti human CD 105 (eBi osci ence, San Di ego FITC
conjugated a 29 ipsci ence, .. San Di e 7- PE_conj ugat ed
anti - human C%é ‘?%%g?%m ehee), %&e e%nfsffl&gtsé‘ﬁ’l%{ﬂ‘fﬂi ﬁ@S @@ﬂQ}duct s,

E?ngm gge? , “helrharmajgethaRE @@mkUWtegIoﬁd%tStaﬂbﬂ %P ris e tn
roduct s r oduc an

conj ugat ed ant{:ulﬁ 8%36(&@%336{'@ \Xﬁ‘%%‘iﬂ@lk??cm%ﬁf (Beiti human
HLA- DR MAI D (He@md],.c@dys ﬁoﬁohﬂdm&uagdommbae iR ObdidisepRAbIS iNVBESe %ﬁ@@d twce
inice-cold R '&9 }\é%? Elts \l@gd FCS, resuspended in 500 gl
f or mal dehyde ana'%? & ?19 t T FERkD $H288% P& FulBe c k man
Coul ter, Ful Imﬂdlaarﬂel@ﬁ!)ere ﬁﬂkﬁemnﬁsmcays im&g/\@gm%ﬂaﬁgsmr;m\m (B@{g;rg,lngk of 31)
and 21) culty ga r%nt %eel usi n 68%[?6 gcnc?éeﬁ}y anal ysis - 2D and
3D derived cuI uri oce uT g@g\%@ r FvEReoptckddpt a as
descri bed ab@deSﬂBmfetfdusmumgmbﬂi}bamkiur es were produced by culturing

03075X106 ce or4dasunder hum dified 5 % CO2
at mosphere at 37 ﬁ”‘{df"“’gffgﬂ% %5" %R%tEBﬁFIﬁHEF?E‘B elTYf‘éYPIB@HSD

cul tures Mer @m@mcﬂlw cdea@, 2s1dd]) Werd @6t wfabd Srilé AdRAitIng vkiRgeAact or

containing 2 gr] 8 days. Follow ng harvesting,

cells were m%%hegﬁ%&&%f { %ff’cpg’f%gaé f ity @4l Yo Collpearage €lmsren.

Prot ei ns wer émnil disduat Slgmmamnph,lSte]Lamé uﬁomgUaihg I g@@ﬁ? ishs gﬁegrggﬁs Sa|t nt
el ed w reagen

Loui s, USA t r
(Appl i ed BI) osc%e%c‘ggmlfgs Bgﬁ"(l\ﬁ} 5‘ et %ﬁﬁ’ﬁﬁdpn@ K tPﬁ’é'S Fe@inur er s
prot ocol . Br aiiftise, (warmnoeangmuszsam@nngm RGhMNE glufamme's ehacd ﬁl isa&g' ng

reagent s.;sPe | e are | abeled with one of four
i sobaric, i s@%’%‘gg“%o "#&S? D(F %F‘r“ e incHbRieT wdeehsnidifipd conditininde
chains. The Rithr5 ¥%ab@) eﬂmemmsﬂ eslisawere Allswell BNALOERS L JRsHALERRD R YBed Wi th

mass spectro eptide fragnentation, each tag releases a
di stinct nnsg&}rrgﬁ%rtwelﬂ%%lqg g‘ﬁ & ?"@e‘gg"%% f says- r%@’rqe@h@gt@eﬁﬂe%or e

gives relati mﬂabncn@smﬂ;sw@fz d498), EHIN SRrddRBich&ERdr thd Bk usinPlo@5mat i on

at: http://d tens. com pebi odocs/ 001 3379 df
Pr ot eom cs a%a 5| S f‘gﬁﬁpi%g"tdd}l@”\?@ - Syltuigr celis é""f‘éq”hslleaﬁ%ﬁ@%ect@drlved

ASCs maszﬁ)erfmﬂm:smfﬁrhﬁltﬁmghﬁbmwaeﬁoﬁomC center (departnent of Biology,
Techni on, 15 Hal an el% usin -MB/ M5 on QTOF-Premier (Waters, San
Franci sco, ‘{'Iﬁ % §tpom o"ﬁ S ERRAl Pellss wersnebtaigedpem Nugan

sof t war e [Bemilposda tissue bf mmumﬁn@f@amwba&méqs&ap% %Os%gﬁéu@ ot he

human part of % ahgse. proteins analy hetero eneous
nucl ear ri bohd f"‘e?fg?“&{vsyﬁm &ﬂeseéﬁ%mdlg@s@é@gmc fQ@30NB1@@5511)
|- 12A hi st on@lihgembiey2( QA Gemﬁa@haeﬁwa@&a'v% ﬁmwmﬂéﬁérﬁf FpCO

eukaryot I;ar%epéﬁo 7c%igttl on factor 2 (EEEF2 Accessi on No.

NP 031935 S‘BWH CLOREIARLAOP wefmisil 3inupiodi pwhLd Gradmnin (2RON,

GeneBank ACC@ﬁBtﬁﬁg&dN'D 1200 r 6 6P 10 miG D¢ f C

( GeneBank n@g& Nﬁﬂgomo%w ca‘?ﬁ%*ﬁig‘ﬁ&‘l""%‘%s?“@ﬁ"ﬂ'ﬁ‘re? R

( CNN1, Gene%’%ﬁ%g]ﬁ%c tHes. Neeit Kpemok.oboel, is ghusishdissehast-bleod cells)

phosphosul f atesirifiypetl A® eesdsphsdf VBRI ccessj No. NP
e i wﬁﬁ%ﬁ% ?‘é?@?ﬁ?ﬂ?ﬁﬁﬁ 8'(’.)00963)

004661), ri bosgly5 L‘P@ ﬁgl n L7a a L7a, Gene

and Al dehydd2RB¥S d«@ 1400 e/l 35 um ek Baltattin S sshed cdils weRATERS) .
Every exjier iss®iE imast ﬂzert@,dvuuﬁﬁre R Ly the analysis,
every prot eldg anael yze(S:I eaccordl ng tggstkﬁgétsnu qai‘%‘s’B%i[& ’{}3}% © B whi ch
appeared in y\ggffpi’v%‘e ‘H’ﬁpgﬁﬁé%mvsfmad@%&mdldaacbmh ‘Hizadelisi s) 30
Conpari son hehyRen §§p¢@{rp§ih§gﬁ€p&1%lﬂ§ | tu a nt cells
usi ng ELI SA - 2D and 3D derived cul tu!ﬁ‘gbﬁg’g)ﬁg%ge'&ﬂ%dg{szﬂ %‘é %’ghg B from
the placent &° M@%mﬁ‘ﬁm&h&@e@%@r}ngd dely \A, 50vE0t 1 cBEﬂ&ud:e‘, tHea])§ Or the

duration of wfe &sed £ORHL -GG ther er .col ct ed and
anal yzed for Flt-3 i gand, %r qla%:'gén%opm &R 51{1%%1&@%9, ded WR B | fact or
(SCF), using ELISA (R&D Syst ens,




35 M nneapolis, M\), in three independent experinents. Results were
normalized for 1 X 106 cells / m. Osteobl ast differentiating

medi um Osteogenic differentiation was assessed by culturing of cells in
an osteobl ast differentiating nmedi um consi sting DMEM 5 suppl emented with
10 % FCS, 100 nM dexanet hasone, 0.05 nmM ascorbic acid 2- phosphate, 10 inM
B- gl ycerophosphate, for a period of 3 \/\ﬁeks. Calcified matrix was

i ndicated by Alizzarin Red S staining a ° Alkaline phosphat ase was
detected by Al kaline phosphatase assay kit (all reagents from Si gma-
Aldrich, St. few Sroll¥eing REPbhtazel Ol dghyféagﬂg{l 65-'88?’{?%8 ecesxgiseurrg greates
a physiological -like nmcroenvironnent.. norder to render @fficient
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Production of 3D-adherent stromal cells (3D-ASC) - Non-confluent primary
human adherent 2D cell cultures, grown as described above, were trypsinized,
washed, resuspended in DMEM supplemented with 10 % FBS, Pen-Strep-Nystatin

25 mixture (100 U/ml:100 ug/ml:1.25 un/ml) and 2 mM L-glutamine, and seeded (10°-
10° celis/ml) via an injection point onto the 3D carriers in a sterile Plug Flow
bioreactor (see Figure 1g). Prior to inoculation, bioreactor was filled with PBS-Ca-
Mg (Biological Industrics, Beit Ha'emek, Israel), autoclaved (120 °C, 30 min) and
washed with Dulbecco's growth medium containing 10 % heat-inactivated fetal calf

30 serum and a Pen-Strep-Nystatin mixture (100 U/ml:100 ug/ml:1.25 un/mi). Flow was
kept at a rate of 0.1-5 mU/min. Seeding process involved cease of circulation for 2- 48

hrs, thereby allowing the cclls 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



5 positive nmenbrane markers CD90, CD 105, CD73 and CD29 nenbrane markers
as conpared to 3D cultured cells. For exanple, CDL105 showed a 56 %
expression in 3D cultured cells vs. 87 %in 2D cultured cells. ASCs of
both 2D and 3D pl acenta cultures, did not express any hematopoietic
menbrane markers (Figure 3b). 3D ASCs show a unique profile of soluble
factors - The hematopoi etic niche 10 in¢ludes supporter cells that produce
an abundance of cytokines, chenol dnes and growh factors. In order to
further define the difference betvveen 2D and 3D cultured AS Cs, the
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Comparison between the cell membrane marker profile of 3D and 2D

15 - cultured adherent cells using flow cytometery assays 100,000 — 200,000 adherent
cells from 2D cultures and 3D flow system cultures were suspended in 0.1 mi of
culture medium in a 5 ml tube and incubated (4 °C, 30min, dark conditions) with
saturating concentrations of each of the following MAbs: FITC-conjugated anti-
human CD90 (Chemicon International Inc. Temecula, CA), PE conjugated anti

20 human CD73 (Bactlab Diagnostic, Ceasarea, Israel), PE conjugated anti human
CD105 (eBioscience, San Diego, CA), FITC conjugated anti human CD29
(eBioscience, San Diego, CA), Cy7-PE conjugated anti-human CD45 (eBiosience),
PE-conjugated anti-human CD19 (IQProducts, Groningen, The Netherlands), PE
conjugated anfi human CD14 MAb (IQProducts), FITC conjugated anti human

25 CDI11b (IQProducts) and PE conjugated anti human CD34 (IQProducts) or with FITC
conjugated anti human HLA-DR MAb (IQProducts). Following incubation the cells
were washed twice in ice-cold PBS containing 1 % heat-inactivated FCS, resuspended
in 500 wl formaldehyde 0.5 % and analyzed using the FC-500 flow-cytometer
{Beckman Coulter, Fullerton, CA)..

30 Comparison between the protein profile of 3D and 2D caltured adherent
cells using mass spectrometry analysis - 2D and 3D derived culturing procedures
ASCs were produced from the placenta as described above. Biiefly, the 2D culiures
were produced by culturing 0.3-0.75 X 106 cells in 175 cm? flasks for 4 days under
humidified 5 % CO, atmosphere at 37 °C, until reaching 60 - 80 % confluence. The



SD Hitrphl 1.434493 0.260914 0.684687 0.197928 H2AF 0. 203687 0.288058
1. 999877 0.965915 37 EEEF2 0. 253409 0. 130064 0.799276
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3D cultures were produced by seeding 2-10 X 10° cells/gram in a bioreactor
contairﬁng 2000 carriers, and culturing for 18 days. Following harves_ti.ng, cells were
washed ( X 3) to remove all the serum, pelleted and frozen. Proteins were isolated
from pellets [using Tri Reagent kit (Sigma, Saint Louis, USA) and digested with
5 trypsin and labeled with iTRAQ reagent (Applied Biosciences, Foster City, CA)],
according to the manufacturers protocol. Breifly, iTRAQ reagents are non-polymeric,
isobaric tagging reagents. Peptides within each sample are labeled with one of four
isobaric, iSdtope-cdded tags via their N-terminal and/or lysine side chains. The four
labeled samples are mixed and peptides are analyzed with mass spectrometery. Upon

10  peptide fragmentation, each tag releases a distinct mass reporter ion; the ratio of the_
four reporters therefore gives relative abundances of the given peptide in a sample.
(information at: http://docs.appliedbiosystems.com/pebiodocs/00113379.pdf).

Proteomics analysis of 2D culture versus 3D culture of placenta derived ASCs
was performed in the Smoler proteomic center (department of Biology, Technion,

15  Haifa, Israel) using LC-MS/MS on QTOF-Premier (Waters, San Francisco, CA), with
identification and analysis done by Pep-Miner software [Beer, 1., et al., Proteomics, 4,
950-60 (2004)] against the human part of the nr database. The proteins analyzed
were: hetero.geneous nuclear ribonucleoprotein H1 (Hnrphl GeneBank Accession No.
NP_005511), H2A histone family (H2AF, GeneBank Accession No. NP_034566.1),

20  euvkaryotic {ranslation elongation factor 2 (EEEF2, GeneBank Accession No.
NP _031933.1), reticulocalbin 3, EF-hand calcium binding domain (RCN2, GeneBank
Accession No. NP_065701), CD44 antigen isoform 2 precursor (GeneBank Accession
No. NP_001001389, calponin 1 basic smooth muscle (CNN1, GeneBank Accession
No. NP_001290), 3 phosphoadenosine 5 phosphosulfate synthase 2 isoform a

25  (Papss2, GeneBank Accession No. NP_004661), ribosomal protein L7z (xpL7a,
GeneBank Accession No. NP_000963) and Aldehyde dehydrogenase X (ALDH X,
GeneBank Accession No. P47738). Every experiment was done iwice. Because 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)

30 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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Minneapolis, M), in three independent experiments. Resulis were normalized for 1
X 10° cells /ml.

Osteoblast differentiating medium- Osteogenic differentiation was assessed
by culturing of cells in an osteoblast differentiating medium consisting DMEM
supplemented with 10 % FCS, 100 nM dexamethasone, 0.05 mM ascorbic acid 2-
phosphate, 10 mM B-glycerophosphate, for a period of 3 weeks. Calcified matrix was
indicated by Alizzarin Red S staining and Alkaline phosphatase was detected by
Alkaline phosphatase assay kit (all reagents from Sigma- Aldrich, Si. Lewis, MO).

- RESULTS

The PluriX™  Bioreactor System creates a physiological -like
microenvironment,

In order to render efficient culture conditions for adherent cells, a
physiological -like environment (depicted in Figure 1a) was created artificially, using
the PhwriX Bioreactor (Phuristerm, Haifa, Israel; carrier is illustrated in Figure 1g and
shown before seeding in Figure 1b). As is shown in Figures lcf, bone marrow
produbed 3D-ASC cells were cultured successfully and expanded on the 3D matrix,
20 days (Figures 1b-c, magnified X 150 and 250 respectively) and 40 days (Figures
le-d, magnified X 350 and 500 ‘respectively) following seeding,

Cells grown in the PluriX Bioreactor system were significantly expanded -
Different production lots of placenta derived 3D-ASC cells were grown in the PluriX
biorcactor systems. The seeding density was 13,300 cells/carrier (to a total of 2 X 10°
cells). Fourteen days following seeding, cell density multiplied by 15 fold, reaching
approximately 200,000 cells/carrier Figure 2), or 30 X 10° in a bioreactor of 150
carriers. In a different experiment, cells were seeded into the bioreactor at density of
1.5 X 10°* celis/ml and 30 days following seeding the carriers contained an over 50-
fold higher cell number, i.e. approx. 0.5 X 10° cells/carrier, or 0.5 X 107 cells/ml. The
cellular density on the carriers at various levels of the growth column was consistent,
indicating a homogenous transfer of oxygen and nutrients to the cells. The 3D culture
system was thus proven to provide supporting 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 engrafiment
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

1.68



1.48352 0.314467 0.45627 0.137353 rpL7a 1.22 0.24 0.43 0.05 ALDH X 0.15847
0.22411 1.986711 0.212851 3D- ASCs have the capacity to
differentiate into osteoblasts - In order to further characterize 3D ASCs,
cells were cultured in an osteoblast diffeleutiating mediumfor a period
of 3 weeks. Thereafter, calciumprecipitation was effected. 5
Differentiated cells were shown to produce cal cium (depicted in red in

Fi gures 5a-b) whereas control cells nai At ai ned a fibroblast Iike phenot ype
and denonstrated no mneralization (Figures 5c-d). These results show t hat

placenta der pefhedb ARCtRR 6§ thiBofilBVoherh ity B dthing Brobldute? 1 ©

FACs analysis was effected. As is shown in Figure 3a, FACS analysis of cell markers

depict that 3D-ASCs display a different marker expression pattern than adherent cells

grown in 2D conditions. 2D cultured cells expressed significantly higher levels of

5  positive membrane markers CD90, CD105, CD73 and CD29 membrane markers as

compared to 3D cultured cells. For example, CD105 shiowed a 56 % expression in 3D

cultured cells vs. 87 % in 2D cultured cells. ASCs of both 2D and 3D placenta
cultures, did not express any hematopoietic membrane markers (Figure 3b).

3D-ASCs show a unique profile of soluble factors — The hematopoietic niche

10 includes supporter cells that produce an abundance of cytokines, chemokines and

growth factors. In order o further define the difference between 2D and 3D cultured

ASCs, the profile of the four main hematdpoietic secreted proteins in the conditioned

media of 2D and 3D ASC cultures was effected by ELISA. Figures 4a-c show that

cells grown in 3D conditions produced condition media with higher levels of Flt-3

15 ligand (Figure 4a), IL-60 (Figure 4b), and SCF (Figure 4c), while low Ievels of IL-6,

and close to zero level of Flt-3 ligand and SCF, were detected in the condition media

of 2D cultures. Production of Trombopoietin (TPO) was very low and equal in both

cultures.

3D-ASCs show a unigue protein profile in mass spectrometry analysis — In

20  order to further define the difference between 2D and 3D cultured ASCs, the protein

profile of these cells was analyzed by mass spectrometry. Figure 4d shows that 2D

and 3D cultured ASCs show a remarkably different protein expression profile. As is

shown in Table 1 below, 3D cultured cells show a much higher expression level of

. H2AF and ALDH X (more than 9 and 12 fold higher, respectively) and a higher level

25  of the proteins EEEF2, RCN2 and CNN1 (ca. 3, 2.5 and 2 fold, respectively). In

addition, 3D cultured cells show ca. half the expression levels of the proteins Harphl

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

Papss2 and rpL7a.
30 Table 1
protein Protein level {relative to iTRAQ reporter group)
3D culfured ASCs 2D culiured ASCs
Av SD Av sD
Harphl 1.434493 0.260914 0.684687 0.197928
H2AF 0203687 (.288058 1.999877 0.965915
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Assessment of the Ability of placenta derived 3D-ASC to improve HSC engrafiment

3D-ASC support of HSC engraftment was evaluated by the level of human
hematopoietic cells (hCD45+) detected in sub lethally irradiated or chemotherapy
pretreated immune deficient NOD-SCID mice.

MATERIALS AND EXPERIMENTAL PROCEDURES

Isolation of CD34+ Cells - Umbilical cord blood samples were taken under
sterile conditions during delivery (Bnei Zion Medical Center, Haifa, Israel) and

15

monocnuciear cells were fractionated using Lymphoprep (Axis-Shield PoC As, Oslo,
Norway) density gradient centrifugation and were cryopreserved. Thawed
mononuclear cells were washed and incubated with anti-CD34 antibodies and isolated
using midi MACS (Miltenyl Biotech, Bergish Gladbach, Germany). Cells from more
than one sample were pooled for achieving the desired amount (50,000-100,000
cells).

- Detection of transplanted cells in irradiated mice - Seven week old male and
female NOD-SCID mice (NOD-CB17-Prkdescid/T; Uarlan/ Weizmann Inst., Rehovot
Israel) were maintained in sterile open system cages, given sterile diets and
The mice were sub lethally irradiated (350 ¢Gy), and
thereafter (48 hr post irradiation) transplanted with 50,000-100,000 hCD34™ cells,
with or without additional ASCs (0.5 X 10° -

20

25
autoclaved acidic water.

1 X 10% derived from placenta or



ol d mal e NOD- SCUD mi ce (NOD. CB17/Jhki Hsd-scid; Harlan, Rehovot Israel),
mai nt ai ned as descri bed herei nabove for irradiated mce, were injected
intraperitoneally with Busul fan (25 ng/ kg- for 2 consecutive days). Two
days follow ng the second Busulfan injection, mce were injected with
CD34+ cells alone, 15 or together with 0.5 X 106 ASCs, produced fromthe
placenta 3.5 weeks following transplantgtion, mce were sacrificed, and
t he presence of human hematopoietic cells was determ ned as descri.bed
~herei nabove for irradiated mce. RESULTS 3D ASC i nproved engraftnent of

HSC in i ”adiaﬁPszé HEnR(37 tleFRedch hdp), BQuhﬁmpmjeaﬁmctocaahﬂem atidedD- ASC
derived fromplacenta or adi pose were. co- ranscgl ant egm{_’% rcﬁsg' at.ed
NOD- SCI D ni ¢ &ouHhagis Ferksfellowipg pusplaptafigy the micq fyeersaarifesd ¥ $05289F ng

co- tLanSpl amaﬁ%??@[‘wa@@%ﬂe@@mrfﬁghﬁ bﬂﬂl(i@mtlﬂslatﬂ&lﬁbﬁﬁlﬁnﬂﬂ F}mambﬂgﬁ(ﬂi @he. As
I's shown in Table and Figure anfation O A

CD34+ cel | s FESup tdFBSH0-E §?‘H‘§F§Hﬁ§ %ﬂ 3&&5’? i3 the faige ngvgg%gtﬁ%eq“ gher
level s of 525 phyranyehdes, addl thd SerBiMi-pE ofmelhﬁmelmanmﬁ@le@nmareﬁﬁtomem ce
treated with ECB ley)gﬁﬂ-lru?ells a one. Table 2 Tra§§ anted cel l.s. Average

h- 0045 STDEVeghdnarkergexpressiopaoplisnalbe Foafid) NOTeaGPL micq was offceisd 10%0 " Asc
from adi pose incubating cells with anti-human CD45-FITC (IQ Products, Grovingen, The

Netherlands). The lowest threshold for unequivocal buman engrafiment was
designated at (.5 %.

10 " Detection of transplanted cells in mice treated with chemotherapy - 6.5 week
old male NOD-SCID mice (NOD.CB17/JhkiHsd-scid; Harlan, Rehovot Israel),
maintained as described hereinabove for irradiated mice, were injected
irﬁaperitoneally with Busulfan (25 mg/kg- for 2 consecutive days). Two days
following the second Busulfan injection, mice were injected with CD34+ cells alone,

15  or together with 0.5 X 10° ASCs, produced from the placenta. 3.5 weeks following
transplantation, mice were sacrificed, and the presence of human hematopoietic cells
was determined as described hereinabove for irradiated mice.

" RESULTS
3D-ASC improved engraftment of HSC in irradiated mice - Human CD34+

20  hematopoietic cells and 3D-ASC derived from placenta or adipose were co-
transplanted in irradiated NOD-SCID mice. Engraftment efficiency was evaluated 4
weeks following co-transplantation, and compared to mice transplanted with HSC
alone. As is shown in Table 2 and Figure 6, co-transplantation of 3D-ASC and UCB
CD34+ cells resulted in considerably higher engraftment rates and higher levels of

25  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
ICD34+3D-ASC from pla_centa 51 12,2
CD34+3D-ASC from adipose 8.7 9.6

3D-ASC improved engrafiment of HSC in mice treated with chemotherapy -
30 Human CD34+ hematopoietic cells were eo-transplanted with 500,000- 2D-ASC or
3D-ASC derived from placenta, into NOD-SCID mice pretreated with chemotherapy.



8.7 9.6 3D ABC inproved engraftnment of HSC in mce treated with

chenot herapy - 30 Human CD34+ henat opoietic cells were co-transpl ant ed

wi t h 500, 000- 2D ASC or 3D-ASC derived from placenta, into NOD SCLD m ce
pretreated with chenotherapy. 39 Engraftnment efficiency was evaluated 3.5
weeks follow ng co-transplantation, and conpared to mce transplanted with
HSC al one. As is shown in Table 3, co-tgansplantation of ASC and UCB CD34+
cells resulted in higher engraftnent levels in the BM of the recipient

m ce conpared to UCB CD34+ cells alone. Mreover, as is 5 shown in Table

3, the aver agmgt@iht efficRAgY ahat htilicd®S v&aeghmomgrtmampiamm phdint ed
with placenta der ed adherel_‘lEl cells oy int e. bi og&gctor system

(3D-ASC) t hafOPRATE O fice Fgs Figds Bt S lsewi g 1 JiPY e Sane
donor, grown tizRspldaeien B¥ RRT 8 RICESCRY4CorBDropultct i mgn@redgraﬁmm 1dvblsds k)

Table 3 Tr ansﬁ?l antc?fdmec ?elclp?enf\\xfn%eac glpgregDzl éCg é@ﬁ_[.%%ﬁs alone. I\:}Ioreover as is
5 shown in Table 3, the average level of engraftment was higher in mmice co-transplanted

with placenta derived adherent cells grown in the PluriX bioreactor system (3D-ASC)

_ than in the mice co-transplantation with cells from the same donor, grown in the

conventional static 2D culture conditions (flask).

Table 3
Transpianted cefls - Average h-CD45 STDEV
CD34 0.9 1.1
CD34 <+ conventional 2D cultures from placenta 3.5 : 0.2
CD34 +-3D-ASC from placenta 6.0 7.9

10
FACS analysis resulis shown in Figures 7a-b demonstrate the advantage of co-
transplanting ASC with hHSCs (Figure 7b), and the ability of ASC to improve the
recovery of the hematopoietic system following HSC transplantation.
Taken together, these results show that ASCs may serve as supportive ceﬂs to
15 improve hematopoietic recovery following HSCs transplantation (autologous or
allogenic). The ability of the 3D-ASCs to enhance hematopoietic stem and/or
progenitor cell engraftment following HSCs transplantation may result from the 3D-
ASC ability to secrete HSC supporting cytﬁkines that may improve the homing, self-
renewal and proliferation ability of the transplénted cells, or from the ability of those
20  cells to rebuild the damaged hematopoietic microenvironment needed for the homing
and proliferation of the transplantable HSCs

EXAMPLE 3
The suppression of lymphocyte response by 2D and 3D cultured ASCs
25 Adberent 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 ymphocyte reaction (MLR) assay — The immunosuppressive and
immunoprivileged properties of 2D and 3D derived culturing procedures ASCs
30 produced from the placenta, were effected by the MLR assay, which measures
histocompatibility at the HLA locus, as effected by the proliferation rate of



CD34 + conventional 2D cultures fromplacenta 3.5 0.2 C034 +3D- ASC from

pl acenta 6.0 7.9 10 FACS anal ysis results shown in Figures 7a-b
denonstrate the advantage of co-transplanting ASC with hHSCs (Figure 7b),
and the ability of ASC to inprove the recovery of the henmatopoietic system
foll owi ng HSC transpl antation. Taken together, these results show that

ASCs nmay serve as supportive cells to 15,inprove hematopoietic recovery
foll owi ng HSCs transpl antati on (autol ogous or allogenic). The ability of
the 3D-ASCs to enhance hernatopoietic stemand/or progenitor cel

engraftnent fgbdnhifg HREsodyidNsP hitdabilRngBof Fsonkive f (pRIMHRMP ASC
ability to secrete HSC supportlg%lcytoklnes t hat may inpraove the hon1ng
S

sel f-reneval WRplgting (raperderidr sellst | Humagroorhblopd dridgreppredeErlis %r from
the ability ofp’ heseusdd a§?&cb§nsfv@ deRPUd %&%ﬂmgsﬁbaeg%%ﬂk&i W@h

m croenvironnment needed fQq hom n feration of the

transpl ant ab|f‘euﬂ5@0mm15°§ Wrﬁ@ats%;{ 9@3&@0 mnmn PosRisEt yRleod eéﬁ&ﬁée by 2D
and 3D cul 4 urgEnhRBEs (Zaaheiafth S 6 cGRlbd adteRd: BRIk} hodhRl Ipbm3e ASCs,

were found to suppress the i mmune reaction of human cord bl ood nononucl ear

celI's in an Nfeenias» wmbiRtian of aierephaotnppERRMCs. PResbEAEIRESes replicated
three times. Cells were co-cultured for 4 days in RPMI 1640 medium (containing 20

% FBS under humidified 5 % CO, atmosphere at 37 °C), in a 96-well plafe. Plates
were pulsed with 1pC *H-thymidine during the last 18 hr of culturing. Cells were

10  then harvested over fiberglass filter and thymidine uptake was quantified with a
scintillation counter.
RESULTS
Figure 8 shows the immune response of CB cells as represented by the elevated
proliferation of these cells when stimulated with PBMCs, which, without being bound
15 by theory, is probably associated with T cell proliferation in response to HLA
incompatibility. However, a considerably lower level of immune response was
exhibited by these cells when incubated with the adherent cells of the present
invention. Moreover, the CB immune response 0 PBMCs was substantially reduced
when co-incubated with these adherent cells. Thus, in a similar manner to MSCs,
20 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 immune
response of the lymphocyies, and in line with the other advantages of 3D-ASCs

described hereinabove, the 3D ASCs were more immunosuppressive.

25 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
combinetion in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embedjment, may also be
provided separately or in any suitable subcombination.

30 |

Although the invention has been described in comjunction 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 (MJ?) assay - The i mmunosuppressive and

i mmunoprivil eged properties of 2D and 3D derived culturing procedures ASCs
30 produced fromthe placenta, were effected by the MLR assay, which
measures hi stoconpatibility at the HH A locus, as effected by the
proliferation rate of 40 inconpatible |ynphocytes in m xed culturing of
responsive (proliferating) and stinmulatjng (unproliferative) cells. Human
cord blood (CB) nononuclear cells (2 X fOS) were used as responsive cells
and were stinulated by being co-cultured with 5- equal anpbunts (10 ) of

Irradiated (300QRFGMe ;gjﬂ@iﬁl@d RREh hANGhubhtAiosk, gekity ash ﬁatwﬁ@ﬁ%ﬁ@s(a%l\/fl) or
with 2D or 3D cultur adherent cel]s, produced fromtgmfE= acent or a

conbi nati on &ienBatepensesiongumbers faentigied . this specification 965 IPERPEEdt hr ee
times. Cells jnend: &Ru&ylby%ﬁfbné@mé R Ysecifidail %Eihel&&t@ axeat umif @eRt ai ni ng
20 % FBS under hum difled % CO2 atnDsphere at_ 37 in a 96-well plate.
Pl ates were pedigdenl W‘{hﬁa@ﬂr PAESTS OF RS PRI EHOG GF @@%@WPHPWH?W

cul turings C%g RiABY Gnd GhdiNGRINBhKEREE BY SicoffoRfddIhaéis Uyl fef@éncandn
t hym di ne uptake was quantjified with_a scintillatj.on counter RESULTS

Figure 8 shoﬁdﬁﬂW@fWﬁWﬁh@?K%@HE%@@‘B?WEB“@EﬁF§‘&§m¥é@P sauon Sl Pt Pfie

el evat ed prold.f&had Lomh RinitdfS@aCRbh SoAYRRR i§ bbAiMbR a8 Privd irbtPBYpEesedshi ch,

w t hout being bound 15 by theory, is probably associated with T cel
prol|ferat|oﬁﬂﬁﬁﬂWbsponse to HLA inconpatibility. However, a considerably
"l ower |evel of inmune response was exhibited by these cel I s when i ncubat ed
with the adherent cells of the present invention. Mrreover, the CB i nmune
response to PBMCs was substantially reduced when co-incubated with these
adherent cells. Thus, in a simlar manner to M5 Cs, 20 ASCs were found to
have the potential ability to reduce T cell proliferation of donor cells,
typical of Gv/HD. Al though both cultures, 2D and 3D, reduced the inmune
response of the |ynphocytes, and in line with the other advantages of

3D- ASCs descri bed herei nabove, the 3D ASCs were nore inmunosuppressi ve.




251t is appreciated that certain features of the invention, which are, for
clarity, described in the context of separate enbodi nents, may al so be
provi ded in conbination in a single enbodi nent Conversely, various
features of the invention, which are, for brevity, described in the
context of a single enbodinent, may al so be provided separately or in any
sui tabl e subc, onbi nati on. 30 Al.t hough the invention has been
described in conjunction with specific enbodi nents thereof it is evident
that many alternatives, nodifications and variations will be apparent to

t hose Skl||6dNHﬂﬂﬁ@Qj§ﬂkﬁﬂfﬁpord|ngly, it is intended to enbrace all such
alternatives, nodifications and variations that fall within the spirit and
broad 41 scope of the appended clains. Al publications, patents and

patent applications anﬂmﬁembg%@m@meﬁo In!gQ:ﬁRuShd hahdbs

specification are herein incorporated in their entirety by reference into
the speci fi c&ellofom plagenie eraadivosk tiape under 'fhreeabrnensmﬂwmemg gagitiosat i on,
patent or patygily @ppddt &ald 8L GenBank Accession nunmber was 5
specifically and 1ndividually 1 ndicated to be incorporated herein by
reference. In addition, citation or identification of any reference in

this application shall A’h%thé&%fﬁfbﬁﬁ&ﬁ%‘&gorﬁ%m%@d E%Hn&%@&e&@@&onﬁﬂ&%g\mm s

reference is available as prior art he present 1 nvention

CLAIMED |S: 1. A m®hodcwriag jafibessnd neHs drom mhplageste hesdadipsp tissieny &eret uri ng
adherent cells fro”‘p'&&Eﬂ&&m?&ﬂﬂﬂy@&i%ﬁkh§%Mﬁhﬂﬂﬂﬁ&mkﬁﬁﬁﬁmﬂzﬁﬁ”s'ona|

culturing conditions, which suppo expansi on

produci ng a condi ﬂ)one@ﬂﬁ@mgumcotlﬁéomﬂét medivmori F4ié i orpanded adbgrentrdeHsy
adherent cells froma 1ﬁ?F&Qﬁﬁ>E&ﬁé&&m'” three di nensi ona

cul turing conditions om1c expansion; and (b) collecting a
condi ti oned nedi um of sald expanded adherent cells, thereby producing the

condi ti oned medi ug) 3. A BARMIGA'GF Ol Yool SccBERRNFLRhARIQE ML 11O the

met hod of claiml.

4. An isolatefi population of cells comprising adherent cells of placenta or
adipose tissue, wherein said adherent cells secrete a higher level of at least one factor
selected from the group consisting of SCF, IL-6, and Flit-3 than that secreted by
adherent cells of placenta or adipose tissue grown in a 2D culture.

5. An isolated population of cells comprising adherent cells of placenta or
adipose tissue, wherein said adherent cells express a higber level of at least one protein
selected from the group consisting of H2A histone family (H2AF), Aldehyde
dehydrogenase X (ALDH X), eukaryotic translation elongation factor 2 (EEEF2),
reticulocalbin 3, EF-hand calcium binding domain (RCN2) and calponin 1 basic
smooth muscle (CNN1) than that expressed by adherent cells of placenta or adipose
tissue grown in a 21D culture. | '

6. An isolated population of cells comprising adherent cells of placenta or
adipose tissue, wherein said adherent cells ekprcss a lower level of expression of at
Jeast one protein selected from the group consisting of heterogeneous nuclear
ribonucleoprotein  H1 (Hnrphl), CD44 antigen isoform 2 precursor, 3
phosphoadenosine 5 phosphosulfate synibase 2 isoform a (Papss2) and ribosomal
protein L7a (rpL7a) than that expressed by adherent cells of placenta or adipose tissue
grown in a 2D culture.



4. An isol ated popul ation of cells conprising adherent cells of placenta or
adi pose tissue, wherein said adherent cells secrete a higher |evel of at

| east one factor selected fromthe group consisting of SCF, and FIt-3 than
that secreted by adherent cells of placenta or adi pose tissue grown in a
213 culture. 5.An isolated population of cells conprising adherent cells
of placenta or adi pose tissue, wherein said adherent cells express a

hi gher | evel of at |east one protein sefPected fromthe group consi sting of
H2A hi stone famly (H2AF), Al dehyde dehydrogenase X (ALDH X), eukaryotic

transl ati on el ongation . EE?F | Gl | bi E- hand cal ci um
bi ndi ng donain.(RzNg)'%%%gggﬁﬁéﬁﬁn iﬁ%ﬁ%&%ﬁ%%?ﬁ nﬁ%@ﬂgﬁfeﬁﬁien Nan t hat
expressed by adighser dissuec eWheeinf sgil aedhsteat orelladmposharidiaizad by omnhighera 2D
culture. 6. A | .al ] f risi dherent cells of

pl acenta or adi po%ssgbﬁ?%sgﬁ%%%e@%} ﬁmggf g ﬁgr eﬁ{’%é’%??ﬂ% 5 %Osses%ﬁsuf:omer

| evel of expeeaysiior 2bf cidfurel east one protein selected fromthe group

consi sting of heterogeneous nucl ear ribonucleoprotein HL (Hrirphl), CD44
antigen i soform 2 precursor, 3 phosphoadenosi ne 5 phosphosul fate synt hase
2 isofonn a (Paps82) ab risdlgsbnpépuprtioneichi télln (of pblday) Thawhdrdimt seipr essed
by adherent gg! | i SSke . gr o i.n a 2D culture. 43
7. An isolate B%ﬁﬁ]gg%gﬁ%g%%gg%Pgﬁ%gﬁgﬁﬁéP%%¥§§g]Pﬁﬁimg%lls of placenta
or adi pose tissue, wherein said adherent cells are characterized by a

hi gher i munosuppgessi LV s -t hat of. adherent.cells.of placenta
or adi pose ti ssueé'gr om%%lt'%ﬁ%aa%%%lﬁ ]E{ﬁ?séﬁorﬁ compnsm%.asfﬁé‘mfv&}?%f’%?f“’p%ﬁuI ation
of cells of @briilatioR of wHisgenemtshicdoriimgumdsinppr essi ve activity conpri ses
reduction in T cell proliferation. 9. A pharnmaceutical conposition
conprising, as an active ingredient, the population of cells generated

according to clai h8.1. A pharmacehfical Aciphesitimacmitprisiag, ac anpabictih@adiaanpéei si ng,
as an active 'QQE i &] t i.ti,oned nedium produced according to .
claim 2. ot {ﬁg&ﬁgp a#%%%%%ﬂ%%%ﬁmgg%%%%?%ion conprising, as .an active
ingredient, the isolated population of cells of clains 4, 5, 6 or 7.

12. A nethod of tyeati condi ti on which may .benefit fraom stronml cel
transpl antation i%ﬁa §§%jecwxwﬁq%8%%p$%§?égF? A% 4at age &

admi ni st er i ngolatedtpopulstidy) of ctlisaf thewsahsub oxcal |y ef fecti ve anount of
adherent cells of a tissue selected fromthe group consisting of placenta

and adi pose tissue, thereby treating the condition which may benefit from
stem cel | transpl Bht at Aonethod ditieangdy emddition which madySbendfitnfedoh eboadi ctif eat i ng

a condition ' Ry benefit from,stro cell transplantation in a

aubj ect 1§ nomisplinR REL Bk it R R e ol RARSRE P T e

subj ect a t hteaphiatt < detapewichliyc bifactivammonit afadberaandild bbi eigusBaliettsd of
adherent cel ived froma tissue selected frgmthe group consi sting of
pl acent.a andhéﬁsg%@éu??%%ﬁ%%“#%@%%%@mFﬁ@ﬁF?%ﬁ”W%8mg%ﬁgpgpﬁﬁ§“ﬁpgﬂo%ay
.benefit fronwhickmaydehefit framsypdnacdiatangplaritation ke ths wijjeet 14. A net hod
of reducing an i nmune response in a subject in need thereof, the nethod
conprising adm nistering to the subject a therapeutically effective anount
of the isol ated pifpul & iethodfof eedting acfonditiah MR, md, beBefitGrodd stfoma?QeldS t O

reduce the | %Sleanéggd) 1%“5? gubliel?:t £nhr?ee3 %Jrgo%t the method comprising administering to
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

- tissue, 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.



44 15. The method of claim 14, wherein the subject is treated with

cel |l therapy. 16. The nmethod of claim 12 or 13, further conprising
adm ni stering stemcells. : 17. The method of claim 16, wherein said
stemcells conprise hematopoietic stemcells. 18. The met hod of
claim16, wherein said stemcells are adm nistered concomtantly with said
condi tioned nmedi umor adherent cells. 4 19. The nethod of claim16,.
wherein said stemcells are adm ni stered followi ng adm nistration of said
condi ti oned nedi um or adherent cells. 20. The nethod of clains 12

and 13, wherein said adherent cells are obtained froma three dinensional

cul ture. met hod of cJ ai 2 and 13, .wherein saj herent
cells are obt ai neglsf eani“?%%d?é’élﬂ’é‘? (}ggl AV iR ﬂ;?"‘ subject is troaes t hod

of clains 12 a&ebyl3, mherein said condition is selected fron1the gr oup
consisting of stemcell deficiency, heart disease, Parkinson's disease,
cancer, Al zheiner's disease, stroke, burns, loss of tissue, |oss of blood,
anem a, aut oi Mmunggdi STRdRktod GF 3Rt €3 or 3 tfafmérlcam piiihd hRhiisSEhELEOR! S,
graft vs. host_disease (GvHD), neurodegeneratlve dlsorders aut oi ranune
encephalonyeFFF?s (RAE), system c |upus erythenatosus (SLE) rheumat oi d
arthritis, systemc sclerosis Sj orgen' s syndrone, nultiple scl erosis
(MB), Nyasthenia aV| ggblnBarre Syndrone (GBS),. Hashipoto's
Thyroiditis (HT), pibe clyms §F5 P RFETSR it StER o FREYS © SORBAISEL U

(1 oM and Inkhﬁﬁ@a@@uyaﬁamﬁl D sease. 23. The nethod or cel

popul ation of any of clains 1, 2, 3 or 20, wherein said three dinensional
culture conprises a 3D bioreactor. 45 24. The nethod of claim 23,

wherei n said bior eact OThd Snefoll &stt @flml 16)Mukidiéin GHRAURer ORBY Shel AGniMikreRdP! UY
fl ow bioreactor, a nt | NUQUS stlrred .ank bjoreactor and a stationary-bed

bi or eact or. concomitanidy wih, g iy opahareat ¢8h of any of clains 1,
2, 3 or 20, wherein said culturlng of said ceIIs is effected under a
continuous flow of a culture nmedju ...The nethod or cel

popul ation of any!®f clig methpd o CI%moFG Z‘Gher%éﬁ'él fiem fels a5 laigistaredsi onal

cul ture conpribEsEn@itafisesRntor 58d SfddalonsPhesitud ¢r hdtRFB &8s, 9r OUP™ consi sting
of a polyester, a polyallcylene, a polyfiuorochl oroethyl ene, a pol yvinyl
chlori'de, a polystyrene, a polysulfone5 a cellulose acetate, a glass

fiber, a cer am c partlfpﬂleemeaaoaaéfrémﬁis 122BnEX ) AEELINULR adREdnt &elgogygonent

a collagen | actic, acid and an inert netal fiber.
The net hod oP HﬁUﬁEF dgpergionalloge- clains 1, 2, 3, or 20, mhereln
said culturing is effected for at Ieast 3 days. 28. The nethod or

cel |l popul ation of cIa|n121 wherein said culturing is
1. The method of claims 12 and 13, wherein said adherent cells are

obtained from a two dimensional culture.

22.  The method of claims 12 and 13, wherein said 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, Muliiple Sclerosis, graft vs. host disease
(GvHD),- neurodegenerative disorders, autoimmune encephalomyelitis (EAE),
systemic lupus erythematosus (SLE), rheumatoid arthritis, systemirc 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.



effected for at |east 3 days. 29. The nethod or cell popul ation of
any of -clains 1, 2, 3 or 20, wherein said culturing is effected until said

adherent cells reach at |east 60 % confl uence. 30. The net hods of
clainms 12 and 13, wherein the condition may benefit fromthe facilitation
of henat opoi etic stemcell engraftnent. 31. The nethods, popul ation

of cells or nediumof clains 1, 2, 3, 44 5, 6, 7 or 20, wherein said
adherent cells conprise a positive marker expression array selected from
the group consisting of CD73, CDO0O, CD29 and CD105. 32. The

met haﬁs popul atj i czghof Tﬁéiﬂeﬁto@rofm%d:h (28) @hergh 3hidickeachr iBseldtedFron®the/ Of
20, erein sai d adherent rise a negative er. expressi on
ortay sel et G0N SARTHE WrAOURE DORSRETIRG DIonms SR PR B8 | b,
CD14, CD19, Gﬁﬁémﬁ9®aﬂﬁzﬂadnﬂ6 33. The nethods popul ation of cells
or mediumof clainms 1, 2, 3, or 20, wherein said adherent cells secrete a
hi gher | evel of at |east one factor selected fromthe group consisting of

SCF, Flt-3 and |L26. hi ghemeibbanr Eﬁﬁpoﬁxﬁﬁbﬁbﬁﬁyb)fo&ﬁihﬁﬁ £nt3 e€dol shéei@am
' D cul 34. The net hods,

ot Fon, ot ARG i R PR RS oy ol
adherent cells express a higher |evel of at | east one protein selected
fromthe group consistjng of H2A e ly ( 2AF£ | dehyde .
dehydr ogenase X (APDH 3%‘] mett&%wa@l H“I‘;H g]‘t“tydtf abiof a@rg‘fmeZ
(EEEF2), r et igid ieakibidisidnal hinas dokpdie smb@mmeﬁwaaemmakga&@

cal ponin 1 basi¢ snoath scle (CN than t secret by adherent cells
from pl acent aCOBFSHRE; Y o%@ Py & @llﬁ}o%ﬂ?“ﬁ 3 9 ]Eh’ © yeﬂe 2 PogVin, o

met hods, popuhidridea gblysiglebs ®polpRfiods Déeliclodd BRetale, a2g1a§s ﬁlfb‘i @Qerafﬂl&er ein
sai d adherent cells express a |lower |evel of expression of east one
protein sel e&%%?%ﬂ%aﬁ%‘ﬁ?ﬁe]&‘ﬂﬁﬁmﬁﬂnwe%@iéﬁé‘n
r|bonucleoprqﬁghﬂnﬁ&n&%gﬁbghl) CD44 antigen isoform 2 precursor 3
phosphoadenosi ne 5 phosphosul fate syntha se 2 isoforma (Papss2) and

ri bosomal protein L7a (rpL7a) than that secreted by adherent cells from

pl acenta or adi pogg. tlmeﬁr)@wcémp@uﬁ%ﬁwénwo@dmst 2, 33& 20T Rt hods,
popul ation of cells. or. nediumof claims 1, 2, 3 “wherei n said

adherent cel | @dspltpringjigsifocted ferat feash davsed by a’hrgher i munosuppr essi ve
activity than that of adherent cells of placenta or adipose tissue grown
in a 2D cul ture. The isol ated populatron of cells of .claim 36,

wherein said i mm@gsuprﬁli‘ee%ﬂ’\?é o cell preyfation b clada 21y where Gl FuTogis) |

prol i ferati oneffected for at 134kt 3 §@. met hod or cell popul ation of any of clains
1, 2, 3, 4, 5, 6, 7, 12, or 13, wherein said cells conprise cells having a
stromal stem cell phenotype. 39. The nethod of claim 38, wherein

said stronmal stemgel Imétaemb&raecapgaruraﬁeéoffazﬁredflctaﬁp@,rf,%sarom bbby ty.
47 40." The nethod of claim 3 wherei n sai d sternal stem cel

phenot ype corgidicalieinganefesisdiwtl @%%dbrﬁe%téﬁtls rgark3blepst 48 #4 anlyence.

30. The methods of claims 12 and 13, wherein the condition may benefit
from the 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.



41. Use of the population of cells of claim3, 4, 5 6, or 7 for
manuf acture of a nedi canent identified for transpl antation.

33.  The methods, population of cells or medium of claims 1, 2, 3, or 20,
wherein said adherent cells secrete a higher level of at least one factor selected from
the group consisting of SCF, Flt-3 and IL-6 higher than that secreted by adherent cells

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

34.  The methods, population of cells or medium of claims 1, 2, 3, or 20,
wherein said adherent cells express a higher level of at least one protein selected from
the group consisting of H2A histone family (H2AF), Aldehyde dehydrogenase X
(ALDH X), eukaryotic iranslation elongation factor 2 (EEEF2), reticulocalbin. 3, EF-
hand calcium binding domain (RCN2) and calponin 1 basic smooth muscle (CNN1)
than that secreted by adherent cells from placenta or adipose fissue grown in a 2D
culture.

35. The methéds, population of cells or medium of claims 1, 2, 3, or 20,
wherein said adherent cells express a lower level of expréssion of at least one protein
selected from the group consisting of heterogeneous nuclear ribonucleoprotein 1
(Hnrphl), CD44 antigen isoform 2 precursor, 3 phosphoadenosine 5 phosphosulfate
synthase 2 isoform a (Papss2) and. ribesomal protein L7a (rpl.7a) 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 Thigher
immunosuppressive activity than that of adherent cells of placenta or adipose tissue
grown in a 2D culiure.

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.



47

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.



