1 ADHERENT CELLS FROM PLACENTA TISSUE AND USE THEREOF IN THERAPY RELATED
APPLICATIONS: 5 This application claims the benefit of priority from Provisional Patent
Application 61/202,050 filed January 23, 2009 and Provisional Patent Application 61/136,375 filed
September 2, 2008. 10The contents of all of the above documents are incorporated by reference as if

fully set forth herein. FIELD AND BACKGROUNDIOF THE INVENTION The present invention, in
some embodimepie eEReh FRIIRSERAMNS RRaRCHAS PIRGAN S RUA Atk iOfR Particularly, but
not exclusively, to methods of culturing samegaggigipg same for treatment. In recent years,

considerable activity has focused on the therapeutic potential of mesenchymal stromal cells (MSCs)
for various gigdicat ppiisgioaTiaplading tissue repair of damaged organs such as the brain, heart,
bone agd liver and in support of bone 20 marrow transplantations (BMT). MSCs, a heterogeneous
population of cellsrahtaipptidsach e daenaHnapwiadigositissyefbiacenisintbpagds capable of
differentiatingghitatibiffesersoypse qfieelEie-gy resicuopenadiBinigells, Mrohlasimirdipacytes,
osteogenicqlreseyst ks ceaabeling20p8n influences from various bioactive factors. Accordingly,
MSCs have been widely studied in regenerative medicine as the foundation 25 to build new tissues
such a8 bone, caffilegeaiedtfatfailtoé thepaivwd dponmente ptacenceprrafpdih otdepientissuse and as
treatment féulyexsefiorthibmiguired diseases [Fibbe and Noort, Ann N Y Acad Sci (2003) 996: 235-44;
Horwitz et al., Cytotherapy (2005) 7(5):-393-5; Zirrunet and Hare, Basic Res Cardiol (2005) 100(6):

471-811 FUrthenRien Ha AHtiReie RipB et MB&EsSviheifeasy isolation and culture, as well as their
high a vivo 30 expansion potential make them an attractive therapeutic tool [Fibbe and Noort, supra;

Minguell et al. Exp Bidriieef iRspiiody coot19moetsen Airnsoh fekaice (ginehstsay efl4 indicates
that MSCs giseaie ieaaoniio mef-aiRantive ellaansamsiconsidamthiads myne Riieged [Le
Blanc et L, Exp Hematolg;OOB) 31(10): 890-6]. Having low inununogenicity, MSCs are not rejected by
35 the pati@Rt TR 95 B8 therefore are considered not to require HLA matching. 2
Placental derived Il &Cane xhibit, mamidenddcarcioimnenidodv8Ga beldieddeote pthetiidsefes, e.g.
CD105, CD73, CD90 and CD29, and of expression .of hematopoietic, othelial and
trophoblastlllégE'E'EJM(-:‘CI?:?1 fg%eﬁ{ﬁglr e?éi.ﬂAg%%g n%gf gsafg%léseﬁgggﬁld "r‘%’é’l?%g%%?c‘ [ P(raé?gﬁtitalflsgﬁ have been
achieved aftpeifutimpgtdoengaisduly e thrSTeinfthertappro pridthveo auttiorsypyen ef bonsStem Cells
(2005)23 (ol frAHAPRHPRISHMBMTISHARERE romLRIRGRRAL ANELGHIAEH P SO Siayg heen

demonstrated to be immune privileged in a similar fashion as MSC$ [Li et al., Cell Res (2005) 15(7):

539-47]. THIRMHE J19Be MATFRVvitHEOSH EitHeanlperoracan Blradist stratde ofydiffeentmiasource of
MSC(;Z for em;:]termﬁaﬂ' kat apﬁeﬁliatcam@mH.rgati@nallﬂZgadaﬁ%ha&?alabgzﬁxmb}@mﬁsﬁ(@J @%@966) | yveed(7): 637-64]-
In addition, the present inventors have preyviously devised three dimensional (3D) cylturing conditions
Suitable 1o SXPRRIE PP HRT AP IR RS LR TS0 BEBL S5 SONTIIAYE G PP
INVENTION@&nMih@@mﬁmm@mMM@enmﬁmwwﬁh itiedbiindatiare is
providgd a {Rﬁﬁi%dn%f Gludng aphe %r&f% CalRIoM SaGsP RO adipase. lissie, e methpd -
comprising culturing t € adherent cells from th placenta or adipose fissue Lnderd dimensional (3D)

culturing corfdititird agiichissitiennasd|las xpeatmiont, fhe gorditioms comprésirdispaada{iGibb20srdcording to an

aspect of sqsemAPYMERISASS AIAAIUINISON INRifs ATRVIESHADANY BiiRR of65ls generated

according to the above method. According to an aspect of some eémbodi of the’present
invention thtt&3s Hrameband stased Jrsic ot Bisth Kl WednetdkpttssidHtbramrredbentially as

described hgsginoR2 e IDp NEsaR AREchS  isompsmkpdimantaofitaPirsenidnwentinn there is
provided a use of the population of cells, for the manufacture of a medicament identified for treating a

conditidn wWHBRPEIAR RaaHa Shakeathem Y AHache frtaprattic toohHbPgiagdd ALt of some
embodimenEghitiEcpetsERp Bis Mien Waye:is iy (uidey 22606ty abipnducing tolerance and/or
immunosuppressiQn in a subject in need 30, thereof, the tt}?% omprising administering to the
subject a therapel%ff’(‘:aﬁli/n'i?:'lf%lJl 'vtgoéi%oﬂgntdgﬁhgl §%ﬁ%ﬁeersénlgg‘:‘?ell , é@reegyc/aﬁﬁedurgfr?ﬁgwan%ige and/or
inununosupbiessitivénctils suldject. @nsidefsat trdingitusom esniogetinjbntBlofithe islveRtipn, the
perfusion i | Mesadhe-¢l ' g{gg iwm. . cording to
some embzf(%%géﬁn)ﬁ%ft e E\t\?eg%t%%ae? e‘iﬁﬁ?&@ﬁ%ﬁ%@ %%Ilnt fnﬁe&%%%ﬁlﬁzggle%%dnﬁcmraﬂon of
about 350 rhg/PatBAE sramEtoskeiaTe At Bsapieeheseoiapudersd b to taenBP Rufunaglisaditions
comprise a 3D bioreactor. According to some embodiments of the invention, the 3D culturing
conditions comprise an adherent material selected from the group consisting of glass and plastic;
polyester, polypropylene, polystyrene, dextran and collagen. 10According to some embodiments of the
invention, the 3D culturing conditions are effected for at least 3 days. According to some
embodiments of the invention, culturing of e cells is effected until at least 10 % of the cells are
proliferating. According to some embodiments of the invention, at least 10 % of the adherent
15cells are at a proliferative phase. According to some embodiments of the invention, the adherent
cells are capable of suppressing an immune reaction. According to some embodiments of the

invention, the adherent cells comprise a positive marker expression selected from the group consisting
~f CD72 CPDON D23 20 CH10E and D7-fih




According to some embodiments: of the invention, the adherent cells comprise a negative marker
expression selected from the group consisting of CD11b, CD34, HLADR, CD14, CD19, CD45, CD31,
CD200 and 1CDR. According to some embodiments of the invention the adherent cells
comprise a 25gene expression profile essentially as described herein. According to some
embodiments of the invention, the adherent cells aje less committed to an osteogenic lineage as -
compared to adhergnt cells from maryqw, grown and allowed to dif tiate under the same
conditions. Aﬁcﬁgg? ?ﬁgdt%nggﬁggﬁsb%{élﬁrﬁtegqgn& %aégﬁi(/se%{%%ﬁl,oﬁgo gﬁ@fe‘ﬁ? c&:% s%?glless 30
committed tother difipogenis. EPAGS, SN FII8 wnddbBEht el Isteolarhofearamssioivn and
allowed to HERIRBNRILEN IR0 FAMEEC dbRIastlc-speeRROTAUD RIS CTARRFIIGALS of e
invention, the condition is selected from the group consisting of ischemia, peripheral arterial disease
(PAD), criticXithPE S BN ToBFRifoHE R At Berm achised Rftonsulinaingiplassatalascular
diseasesof therkieRNSEChRMBICPRRBHRERRITBHO (i IaCh SR (RprOnms pHgY Jisepse (CAD), 5
atherosclerggic ardiovas é disease, left main coronary artery disease, arterial occlusive disease,
peripheral i i ,Qbeeriﬁ %I Vég%lﬂgr T, JUR G AR r GUILRE it BPai AR e B stroke,
cerebral iscdenasteattelrobesnnuiatedinoisged ¢iinapmily, falinal sepaSCsgmiodelingeisReder, von
Hippel-Lind e hereditary hemorrhagic telengiectasiaischemic vascular disease, Buerger's
Cicease, sl T A, e e e prees B e B R BeS
graft-versusehsikit aesessdiele solidco rofaM G Sprl caxptiong hiehrand pbitdtiad steiicattitsdddplantation,
diabetss, copneiiyerisshsIdpIHRNL s 03/ RECANGP L ARG CARE S aSiEdRALERMA RN
metastases, bone fracture, burn wound, articular cartilage defect, wound healing, deep wound,
delayed wolFfyREsInd: \dad feufigiensiana(Hob enbwonsl wadiieys suiale fer sxRams®steoarthritis,
degenerate@ﬁgg@n@@r&@g@mmgm;mm@m@@ge defect, injured tendons, autoinunune disease,
metabolic disorders, psoriasis, neuropathie pain, peripheral nerve injury, support of kidney
transplantation and inflammatory disease. According to some embodiments of the invention, the
condition is SERMNEARRO ORNMEIGINPENTENBtNgG of inflammatory bowel disease (1BD) and Crohn's
diseas§5 20 Unlesgothrﬁ{\rflvist% cggfinegétaé tse%gicz%lb% d/o;l f':,Sciefnéi]féc tl_%gm§ u%edther in have the same
meaning as commo-rﬁﬁ? uno%rstooﬁy one o1 ord?nary SRR e aFRE Whidh T %*Pr?ver‘?l%ﬁspertains.
Although metiestisdadmtitedielf sithilnpedgninbleriisdiose pleseribert hdipisectisstis thsed in the
practice or tgangibambadinaentsinf the JaNeeHem R} Ao By pethads aRAt malrrialsare described

below. In case of conflict, the patent 25 specification, including definitions, will control. In addition, the
materials, metHeEsional A3 sTebugns irgadisions srinchrrilare et ipransianidhse sediiansrily limiting.
BRIEF DESéariikliehbfustéiz DRAWINGS Some embodiments of the invention are herein
described, by way of exgmple 30 only, with reference o the accompanying drawings. With specific
refererf@e now to t R4S R SRR RiSune sTedptiments dhiht MEFEHBWRIURR B R4S of example
and for purpaseiied dlpspidtiienths celisgmatehbadirmgts ahthdimpendibed. n this regard, the 5
description taken wjth the drawings makes apparent tq.those skilled in the art how embodiments of the
invention may be &%ﬁé&%%tﬁgagpgéaﬁﬁgg?% e ?gmie ?Zsaoﬁévf Tar ngégygﬁ’glﬁnprg%fﬁc]ﬁon of 3D
adherent cefirfrodeplacpopatbor cofi dields toatpriege at teachinps{siosignefidel Bsoiite|ks). FIG. 2
is a diagranyof 2R &replary bioreactor vessel and ports-adapted from The New Brunswick Scientific
web site. FIGs. 3A-B depict cell cycle analysis of 3D adherent cells manufacture by Plurix
(desigiated PLX, PGEREmg)ia g B5pece pfssast sethudimantrpik e, Frigré BASNEONCEHE Were fixed in

70 % EOH Qvicen i ed @B pspabimnrsdetldNia: o pidiimedioss thh-aoluiien: dnghinrn analyzed
by FACS. FIGs, 4A-D depict expression of fibroblast-typical markers but not expression of

endothelial §75iEEHHREKEPEBHOBSIEh £ahbrasfk Tem el fagve EnsRladasiont the endothelial marker
CD31, Figure 4B dapigiginggative Sypcessisshef tasbetaaihslial &R matker isitionigwre 4C depicts

positive expression, of the hyman fibroblast marker (D7:FIB), wherein the red histograms for Isotype
19G1 (1-11 S TASF S METNES LJAR e lroruck RO R GO BR T 2 SERE TR vely stained

Vet
cells); and Rigueoid thel epitisineyatine rex pdessisrrdighe IhensabjéD2 (h:ragmicdralihe: filrkivistograms
for Isotype | chEﬁ I [ r ile the greepn histograms represent 20the
positively stgﬁél E:e s[)ﬁ.é) a%%é%n?%ﬁ?,gﬁ é%ﬁ?&)%gﬁ?éﬁe%ﬁgg% a (I'Jrlf/ma]lgr?g 6;&3?&5%5%%%@ molecules
on PLX-C cétssHtingte S5A depicts PLX-C expression of CD80; Figure 5B depicts PLX-C expression of
CD86; Figure 5C depicts PLX-C expression of C040; and Figure 5D depicts PLX-C expression of
HLA-A/EI/C. Negative controls were prepared with 25 relevant isotype fluorescence molecules. Of
note, red histograms indicate PLX-C marker-expressing population of cells, blue histograms indicate
bone marrow (BM) marker-expressing population of cells, and green histograms indicate mononuclear
cell (MNC) marker expressing population of cells. FIGs. GA-B depict inhibition of lymphocyte
proliferation by PLX-C. Figure 6A 30 depicts Mixed Lymphocyte Reaction (MLR) tests performed with
2 x 105 peripheral blood (PB) derived mononuclear cells (MNC, donor A) stimulated with equal amount
of irradiated (3000 Rad) PB derived MNCs (donor B) followed by addition of increasing 6 amounts of

Pl Y_-C cralle tn the crilfiiree Three reanlicatece of eaach Aaroilin were ceaded in OAwell nlatee Prolifaratinn



Expression vector Lv33 from OmicsLink was used herein. The Luciferase gene was cloned into the
ORF. 7 FIG. 11 depicts high Luciferase expression by infected PLX-C cells. Cells were infected
with the Luciferase expression vector and visualized by the IVIS system 48 hours post infection. Of
note, cells exhibited high levels of Luciferase expression. FIGs. 12A-D depict injection of 2 x 106
Luciferase expressing PLX-C cells into 5 SCID/Bgige mice. One mouse was injected IM and one IV.

The injected miceaWQRiMP M GHLSIBINeENS SYHRMIGALRY, thassesulitéhinsViduaigdlistribution of
PLX-C. IVIS results of days 1 (Figure 12A), day 4 (Figure 12B), day 6 (Figure 12C) and day 22 (Figure
12D) are p%%ﬂf@&.‘ﬁ@b@@éﬁl%ﬂ?%@%g@& AEEBMENTS OF THE INVENTION — The
present invention Akcscing aoBetdisnenibdlieiest refaiks ieragiets nitecktslofplaseaditadissue and, more
particularly buttarllot £ clu ivelé/, to met gtdg, (gf%gltu[ig%sig%)ﬁ and using same for treatment.

The princip S eoﬁe?a%gﬁoo? ﬁ%‘cﬁf*eseh invention may e better understood 15with reference to the
drawingys and accémpaiingny deseripibndimentBefche expiniivingtht Bastubmsizgivoditivest of the
.invention n&%@é i£ iﬁj%%? F&ggrstood that the invention is not necessarily limited in its application to
the details set ort?1 In the oef owing description or exemplified by the Examples. The invention is

capable of other daesdingeistsemeplindupeattiobdhsriasentian thendRsalisringyeondiianso, it is to be
understood:tagirhe R angelR Ay Adshi ERINSOEY R TR QYeshheliniR o hie.RUIR@R-Rf description

and should not be regarded as limiting. While reducing the present invention to practice, the

present invRH SN H AL BrEE P IS KRR PG I SME858d adherent cells under three

dimengional (3D) Audtding ¢oditienenbadiipeisingfpheunientigenaratargeasingocsisinémdherent cells

25 which are CQFrac(li' rized b (gstinctive gene expression profile, are capable of suppressing an

. are eftecte [atie ays. -

immune reSponsé and are highly pr’fﬁlferatlve. Thus, these placenta adherent cells may be used for

therapeutic applichtionding toAsdmillushtadahheteiof bidlouraentivnExalwpingl & dhaheslixasples section

which follogﬁ?‘é% RigPE EH&Y?B@?:&VY%%&Q'%@ p&m@&%@gacenta-derived adherent cells under 30 3D
T t [ '

conditions. The 3D conditions of the present invention comprise perfusion of the cell medium within the

bioreactor (see EXeRu5ienE)tonsomesprahedimentaafpike nvsatigacaigrddifele st ces1sBrmE present

inventjen Cgmpgéeawgmgfémcﬁgﬁoperties, 8 e.g. they express cellular markers typical of stromal
stem cells, and comprise inununosuppressive propertjes. Furthermoye, these cells are highly

proliferative (28 %*SFESIRMRAORF SEPRAESAR Sh A WVaRUR e AabRIERhcalls RSP few weeks
after admirsswaiines{ageak ampteseheish8), suggesting these cells may be used for treatment. 5 In
addition, in their 2D stage, tthe glacentggerigggo H}gr}e%géllgot éha% rres?rég' vc%%iorgsgig not
differentiate into G&tE0t y?gs?gxg‘rﬁﬁfg . %3 3Fa ipocytes (E’xamples -7), 1IN s%arp ontrast to bone
marrow adipeséivecaliskef wiprissiohigélguird drmagthayen @onisinmeedly €t BiffEkdMt dBBA%hen grown
under_the itions. Thus, according to one aspect of the present invention there is provided a
io met#(])d Sgﬂ(iﬁi%#}%ﬁﬁqrﬁﬁe)ient cells from a placenta or adipose tissue, the method comprising
culturing the adhebterRiéens awmpephadimentsroidisose ainie thaddheraecslin 6PBHS £3D) culturing
conditions which allgwiee L exRansiPitie £ eRAGRS AP ROANIIRE YR EIPN1b, CDAS, ¥ael-herein the
phrase "adherent cells" refers to a hom‘olg?(-:‘Prleous or 15heterogeneous population of cells which are

anchoragelagpgf?&énf;?é% @aﬁf’r’ecﬁtge AP &4 ¥iRace in order to grow in vitro. As used herein

the phrase "adipoaediseigitedersctembeannant \«f tissuswbiel) oamansestfaticelisnpdipacytes). As
used herein the term "placenta tissue' refers fo a rtiqn of the mammalian 20 organ which lines the
uterin%swalg%edeﬁﬂrr?ﬁifoﬁlrg REGoERK 3633?5‘3%@5?{%%hich it is attached by the umbilical cord.
Following birth, thadiadénadssexpe bat¢dimeists eft tiedityasionpabt paiterenpletsnie). lbssan exemplary
O Sl RIS RGN PeomoBESANRIR I RIESAI 15 oplacenta or
adipose tissue erved adherent cafls are ropagatg using three dimensional (3D) culturing
conditions. growAsnseidbiwedkin diffepintiale tidurdhdirsarestonditisisure” refers to a culture in which the
cells are disposedyg,conglitinSouiGhiiSsERERAIP Bvith atbaranduiisling: AsssRffRd which allows

cell to cell contacts in three dimensions. It is well appreciated that the in situ environment of a cell in a
living Bgarfiemmiics tRaeddippeeninrivcaes amsamewisd aranheremireclis iem Rovs MHTEd by other
cells. They gesJaaladiRiRwedRlaxrRalmall ohextircalabnmidsganoscale fibers that allows the
establishment of various local microenvironments. Their extra cellular ligands mediate not only the 9
attachment to the basal membrane but also access to a variety of vascular and lymphatic vessels.
Oxygen, hormones and nutrients are ferried to cells and waste products are carried away. The
conditions in the three dimensional culture of the invention are designed to mimic such an environment
as is further exemplified below. 5It will be appreciated that the conditions of the three-dimensional
culture are such that enable expansion of the adherent cells. As used herein the terms "expanding"
and "expansion" refer to substantially differentiation-less 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. 10 As used herein the terms "maintaining” and "maintenance" refer to substantially

differentiation-less cell renewal, i.e., substantially stationary cell population without differentiation
acrcomnanvvina <iich etationarityy Ac mentioned the adherant cealle nf thic acneact nf the invvention



10 those skilled in the art. For example, such methods are described in U.S. Pat. No. 6,153,432. The
adipose tissue may be derived from omentaVvisceral, mammary, gonadal, or other adipose tissue
sites. One source of adipose tissue is omental adipose. In humans, the adipose is typically isolated by
liposuction. 5lsolated adherent cells from placenta or adipose tissue may be derived by treating the
tissue with a digestive enzyme such as collagenasge, trypsin and/or dispase; and/or effective

concentrations of RyalHRRidRsa:Rr NGRS eRRsiamInatetAR9RYe RESER HYRA!

temperatures between 25 - 50 C, for peripds of between 10 mig‘utes to 3 hours. The cells may then be
passed thré%t%ﬁ’?&lt?ﬂnﬁ’rsﬁﬁ%e%feé? ARG ATisEtt e iTeate bRk (ST BRIS are
centrifugedisuhspee(SI 0}, hebreenrdHiyas30aaix, jstoepirivedsulbbdiween vhstilitésdasd dfour at

temperaturﬁlse ?& (Bl%tw%gg 4- %C (gee U.S. Pat. hl&gsnb 78,230 Cell retrieval 8%placenta or

=5 : .
adipose tissue’is pr%feraﬁﬂl/lce Etted Ghger gg;a)]ilcc fions CORea T BT ate ésgﬁgca{re fained, they

are allowectieadhleretio amdidhasanar Shisatetial¢él gmaonfiguread nsasieyrfdoehso, thewst®y isolate
adnerent cgll,sivcASiussed hetfiheran Achatent puaisiial relersip aRuabeUGeRLiayoccuing or a
combination of same of a noh-cytotoxic (i.e., biologiCally compatible) material having a chemical
structure (exghesmisrofatn slivease Expliscqighstlpssiemin rrmpietamsrile disratsn stinanaty; 20Examples
of adherentgnaleriatpuichmak e UsedirRaccUsaneapyEhthig RSP @bIE invaBdRI¥nCclude, but
are not limited to, a poI%/este,r, a _olypropylen%ﬁ polyalkylene, a ppl)@{gorochl%oethylene, a polyvinyl
chloride, a PURAEIR le BB RAHBIREDSMIE elas SR, PYIEE RoSeaste SRR, a matrigel,
an extra cetlisusenaishenanpharen, (@@odibtipnesinciiio deetideshgrdroreaischdandistaje A 25collagen,
apoly L Iacti?.gcid atcriextr ntal?dnaﬁeingct)r&%t% fi 08T o1 tnggtqaeﬁtggﬁe S&%@é{é@%%ﬂ%” I‘rmenrichment
for stromal %({émoé%ﬁfls n%%f? 5 effeete usnIl)g Fethods WhiCh are well KnOWnR in the art (such as by
FACS usingistroniahagencasitmarkenrsqsr dusiocaacehuakiersiesuribe idneramntinties) idon-limiting
examples i lin. r IRg Q06,39 tign.i i Essential
ediim £ N (A e e e b CE ARt BREML, becw
RPMI 1640%B@d-ralingn (datrvadd wesbutlcalig. asrbeipMstlfeatonsyBasAsnerrrtitagle
(BME-ith H&%o%ﬂttﬁﬁﬂitiesgeﬁéae@'%&%z %ﬁﬁ&@%%ﬁg&'%@ﬂi@@aﬁﬂﬁ% NegismitfabdM-without
serum), Yamane, IMEM-20, Glasgow Modification Eagle Medium (GMEM), Leibovitz L-15 Medium,
McCoy's SARASH NP RAEBIIM %vaéﬁgggrahﬂ#%aﬁ’é%dﬁfe OB e dMTHIFAES (M38oH-with
Hank's saltjeamk-M e i igsaipiairiMe didm Fagieffahatids-mivitfl banaisgaliease), Minimum
Essential Medium Ea Ig. MEM-H-withngnk'stsakt Blase)] argd M'tﬂimumd%SSentiaieMee [ m Eagle
(MEM-NAA with n‘g‘ﬁ S N TR 1S ?Iérsn%ngenhnmﬁélrb%% 0?18?3, he uc‘ﬁr?ﬁ me iumm199, CMRL
1415, CMRib¢ @68p Civiskiting 66inflandat@s, Hueel 826dse NI BB Stti3 oM B4lsaastliams' G, Neuman &
Tytel, liguchi, MCRB 305, MEDB 202 MGRE AL MERB 401, MCRE10414 s MDBE,153. A

preferred medium for use in the invention is DMEM. These and other useful media are available from

GIBCO, GrfdspshariacaNing, a5 spoapppbyidrdsiespoddisare oipadimam il isthe rthiorkidthers. A

number of figseBatia BERFNTRRRFSh mMMEShodadnRzHRAeE Y S1UREHaYkE Yo 6l Culture”, pp.
62 72, edited by William B. Jakoby and Ira H. Pastan, published by Academic Press, Inc. 15 The

medium maF R prE TR Hestia A8 thiRasHsmas eing samBadimeBe e BYRtRTan or other
species, angkeppomayeaioal ermpsy alytgravikeldeionstitrmoins ke sascedifliagid); pyiakines, salts

(e.g. B-glycerophos hatezi ) rorgi e.g. dexamethaso ? nd hormones e.g., growth hormone,

ey hr3bom o LS AT ThE b o R A ey
stimulating ¢éaaiap]es-kit AMistigtne aibnambliréauiointosted prdie gecissagdn timitsagin, insulin like growth
factors, epidermal growth factor, fibroblast growth factor, nerve growth factor, cilary neurotrophic
factor, platelet derived growth factor, and bone morphogenetic protein at concentrations of between
picogramin(B ; T e YadHgbized that additional components may be added to

the culture 25 megim. HIGRTIRONEHS MFhinNIBHER RREABLOSS walp WNiRaAIPIRO acids, and
other components known to the art for the culture of cells. Additionally, components ?acigbe added to
R?W)e. ed,

enhande themrserihaaitenes so dRs dnruRmesle s e B sRsrfic refateneoptiedionce

adherent ceflswhgathandither Baxdee passroadiouiwe gimensiopahartiaradiprisiona settings
(see Examples 1 and 2 of the Examples 30section which follgws). It will be appreciated though, that
the cells mé&}‘ﬁ’@ﬁ?ﬁﬁgfglﬁ@&afﬁ’%%‘Eﬁ%ﬁ?ﬂf@ﬁf@&lﬁ?ﬁ’fﬁgﬂﬁrﬁ R Vﬁé‘[‘ﬂgﬁj& 18P SeMatively, may -
be passaged 12 to three dimensional settings following two dimensional (2D) conditions (as
mentioned hereinabove). It will be appreciated that during the 2D culturing conditions, the adherent
cells may be continuously passaged. According to an embodiment of the present invention, 5 the cells
may be passaged for at least 4 passages, at least 5 passages, at least 6 passages, at least 7
passages or at least 8 passages. It will be appreciated that cells are typically passaged when the
culture reaches about 70-90 % confluence, typically after 3-7 days (e.qg., 3-5 days, 1-3 doublings).
Moreover, under the 2D culturing conditions, the cells may be grown in a culture medium devoid of

antibiotic supplements from at least 10passage 2, at least passage 3, or at least passage 4. Thus,
the adherant matarial of thic acnect nf the invventinn ic confiarirad for 20D criltririna thereaby nrovidina a

ol | i




5 aradial flow bioreactor with scaffold or carriers, a hollow fiber bioreactor, and micro carriers. Other
bioreactors which can be used in accordance with the invention are described in U.S. Pat. Nos.
6,277,151, 6,197,575, 6,139,578, 6,132,463, 5,902,741 and 5,629,186. In an exemplary embodiment a
total of 150 - 50 x 106 cells are seeded, 3-7 x 106 10cell / gr carrier are seeded, or 0.06-0.13 x 106 cell
/ ml are seeded. According to an exemplary embaiment, cell seeding is effected at 1400-7000
cells/cm2 Fiesafitidlislsken witklibEafabengarnesiesd wherat teasbapeilitd Y eheeals rée proliferating
while avoiding uncontroll a%differer.ltiation gnd senescence. Culturing is effected for at least about 2
days, 3 da)}‘gf%ﬂoggﬁ?%?f %}%"‘a‘é%*/%'} i) %g?sc, 6 days, 14 days, 20 days, a month or even.more. It
will be appreciatedhttirtdrattingsg in a bioreactor may prolong this period. Culturing of the adherent cells
in the 3D culture be effe e inu | | iNg may also be
effected to increaﬁe%e I l‘r%ugm%g’g %Iﬁé@%@éﬁgﬁ tWa(?f:éfgjLééﬂr%\?ggﬁc rgni anpg)llgtﬁ gc%%l{r%ged in order to
prolong anddeapinecicthaptespeioaahigs. Cedeesridfddo@edifbodiment of the present invention, the
cell culturing is effeeied under perfk<ipaPELRm Sy B sRadivMyLyRiGal»dRe REFfHsiRtALe IS
determined by the glucose concentration in the culture medium of the adherent cells. Thus, according
to the presémétdis aswick Saenin8ahMsnay be changed when the glucose concentration is
about 500 mg/L, ot 320BnaébtocabeytROBmyis of Jhdareningalisiofmameambasiments of the

present invention compris ast abouyt 10 %,.28 %, 30 %, 50 %, 80 9 e proliferative cells (as
can be assggg(’f %ﬁ%@%%%#f@' g g&% ?ﬁ/pr & é%i‘.:m te%%&e@%f@’%@%@%gghbodiments
of the invertidis nmwaye cirepriae7at %St e0' S oremirsieradcatidrencpyqetd3dAs Bssddmerein "a stromal
stem cell p@g&géygﬁi f{&{% 9.3 E;E‘HCMEEZ% BLQEE?' phenotype typical of a bone-marrow derived

stromal (i.e., mes ymal) stem cel s used herein the phrase "stem cell" refers to a cell

which is not termifidly. diffdpedrivebexpressipneffBbrobenplEpiend werkermhptngl sxpepiiriioShape.
Alternatively.ait agHi QDA L. ARNS SROYISXRFE SR BRI HOpiBC ALELHAD SipRadis B{@nd: Surface 5

marker) typical to stromal stem cells. _Exami%[%es of stromal stem cell surface markers (positive and
negative) irfiitefbabial amarkit firitdd Fistmp 1% depishs ueealiys sxreqssian ool cpa-,
CD4-, € D341 GR 45D IE D805 depioR o it LBkpiedaibh- o€ B Snu e BbrbbiAtDRakeD31-, ICDR-,

and FMC7-, Other stromal, stem cell markers include but are not limited to tyrosjne hydroxylase, nestin
and H-NF. %77@%@’ 'Ef’éﬁ’lﬁfﬁ ﬁ%@éﬁ?&%ﬁ X fﬁ%@%@?&&%ﬁ fSHﬁégﬁfetéSﬁ{e fings have a

gene expressibelpraiile s ddnti bl gsatesenpbesd in tha oyt Syoftte & xeliap| esdsEgion 47hich follows.

Examples of functional. phenot typical of strom lls in e, byt are not limjted to, T cell
suppressior‘lI eg)é‘ﬁt\gitly}eéﬁte%/ed%xﬁ sglr%%lgtea}ec&elﬁ%%%gé éﬁ%?d\?e?ﬁgf%eﬁ %% r'glgsﬁsigr?{ angncﬁ{ematopoietic
stem cell sUppupedeiat{PE) reRessordithy teeartizg aomralyvdilp defrarasn iHsemIvasaiepEsiBiof the

prese%inv%giig&mfﬁéﬁgmg?_d to differentiation into osteogenic or adipogenic lineages as
compared to adherent cells from the bone marrow grown and differentiated under the same conditions

(see Examples 4-5%d FXArRBicherPresii i i daiayiauh SamtimeiamipresdethPExamples
section Wffligm&%ﬁs.thﬁgﬁlmgm&ﬁgﬁﬂs; medﬁ@i@dﬁiéﬂ\tﬂf@DBONF{@f@lﬂ?d@ﬁﬂ@Pﬁﬁmhﬁ k;mmune
reaction of human, mononuclear cells in ixe cyte reaction R) assay, thus_exhibit
biological atFRAFSERHIE-RER) Eé%?&féfgégg}ﬁ}sug%ﬁ%ﬁﬁﬂwe% %%c%llagﬁi §i§§ activity,
hematopoietigizie NPLENG uppestsiaii vity P BA&B/dIngNegaries cintrdim enirof e vitn, the
adherent cells of the invention are capable of suppressing. im e reaction.in.a_sulject. As used
herein‘the prﬁig'?gaéaogﬁ?gsg%ogrﬁsrﬁerﬁﬁ%emr‘glgc |grsip iné%sﬁ je’cfﬁre ezﬁts0 escrigréllsﬁ:ﬁa t(%Jr‘e‘lgr%ﬁcl‘biting the
immune reavtideecquessiggrpapsiiieot of esdiso rbectbistogmtigeindige, hdmeﬂgmo@t[ @ M)portion
thereol). TheJIpmuaGEeSRERsBrIc Reche 0o eSSkt Adhe iR Gllsclclie the
hurnoral immune responses, and cellular immune responses, which involve specific recognition of
pathogen afM3¥rkmeskanexrsescnaparrisianrbestiss (proliferation of T cells), respectively. 15 The
populations of cellgggnepaiedarsondingiontbeprenaRie 3:bitsR A PPLRad, feidealng a condition

which can benefit from cell or organ transplantation. As used herein, the term "condition” refers to

any patholotiPieisd4zed Jonarissy &y RarsHE SMIEOr &S WETEITRSSy Hthér A8mPEERREY. stem cell)
or organ 5 trasspiaBiadionE xaompies]nel o gabeIn dbaondiiionsukesd wih squlanemiditions, nervous

system congdlitiqns, intestinal tract copgditjons, orth ic conditions,. hematopoietic conditions,
renal condit!Bf I%ﬁ@%%é n%@ﬁ%%%%ﬁ%ﬁ%% d %@%ﬁ%l 8% o, %géfﬁ%ne?gllggfg?%%isease

(PAD), such as limb ischemia and critical limb ischemia (CLI), lower extremity ischemia, ischemic
vascular disease, ischemic heart 10 disease, myocardial ischemia, acute myocardial infarction (Ml),
coronary artery disease (CAD), atherosclerotic cardiovascular disease, left main coronary artery
disease, arterial occlusive disease, peripheral ischemia, peripheral vascular disease, arteriosclerosis,
ischemic brain disease, stroke, cerebral ischemia, c.erebro vascular disease, retinopathy, retinal
repair, remodeling disorder, von Hippel-Lindau syndrome, hereditary 15 hemorrhagic
telengiectasiaischemic vascular disease, Buerger's disease, diabetes, vascular disease of the kidney,

ischemic renal disease, liver disease, ischemic placenta, reproduction associated disorders,
araft-vvarcirice_hnet dicaace (C\/HD) c<nlid araan trancenlant hematonnietic ctem call trancenlantatinn




Examples of autoimmune cardiovascular diseases include, but are not limited to atherosclerosis
(Matsuura E. et aL, Lupus. 1998;7 Suppl 2:5135), myocardial infarction (Vaarala 0. Lupus. 1998;7
Suppl 2:5132), thrombosis (Tincani A. et aL, Lupus 1998;7 Suppl 2:5107-9), Wegener's
granulomatosis, Takayasu's arteritis, Kawasaki syndrome 10 (Praprotnik S. et aL, Wien Klin
Wochenschr 2000 Aug 25;112 (15-16):660), anti-fgctor VIl autoimmune disease (Lacroix-Desmazes
S. et at, SeiR i PPIRE M eshd PR Euliflrd® AnRGCIONKBR SEIRANPERRIY Ak g dsrIghoscopic

polyanagiitis, Churg and Strauss syndrome, pauci-immune,focal necrotizing and crescentic
glomerulon@priitsRRGE: Pralifemiandatintamasasyney bydod ixpidias BeRaRioRiJAgEFholipid
syndrome (S aupaiz d&riBheehiablod FBABBEIRTINRES; ddntd)aledlyianioady (ndusgdmeart failure
(Wallukat G. et al., AmJ Cardial, 1999 Jyn 17;83 (12A):75H), thrombagcytopenic purpura (Moccia F.
A il METTRETEBEAI 1 L 1o P SRR AT b 0o 166 WL e oo (6] 44
autoimmungrbgmetyticaidedin (&freth pla O Petliferbbuk hiemsontaut@D B P Sr3a)i®85; Sallah S.

etalL, Ann %Hﬁf)%&gw Mar;74 (3):139), cardiac 20 autoimmunity in Chagas' disease (Cunha-Neto

E. et al., J Clin Invest 1996 Oct 15;98 (8):1709) and anti-helper T lymphocyte autoimmunity (Caporossi
AP. et al., Viral ImfGRol 17898;14depigto)PEXampregyhtpRoivim PR HHERMAIIEY disgedsédtihclude, but

are not limijgd Ia fhespatoigkarthilis e o ,&Laghﬂést@ﬁﬁt@h%ﬁgﬁmsa&;(%xﬁal; Tisch R,,
25 McDevitt HO. Proc Nail Acad Sci units S A 1994 Jan 18;91 (2):437) and ankylosing spondylitis (Jan
Voswinkel EigFrenfiritidaRist setrtion pfFPboitsure (ah i I BF adfammm dhe QUM tiseases

includeg butareRasfiveiieg Hrivad MEAlc EisRas frbyp perigiedist efodiy saidulisahsat@Teonas' disease,

ovartan DI ARt SR e, SN e LB

autoimmunefpllygianttiieedsWiNCH(Esodiseh Sean rptugés tali thdeed) ot ilimitddtovatht ik diseases of

the pancreas, ed diabete ' ' ) lﬁﬁls :647; Zimmet
P. Diabetesﬁ%gs nSnl“B?é‘é"‘i%Tb%%%gc%fﬁ% S§§ %I?L{Zﬁgg%{f%t% %%‘[i{ﬁ%{ﬁf}éigg%ges, G%ves' disease
(Orgisni J. EndocriigisMitab @tiphetgnanks daodingeroith)od onsmamevsand alegersk CeiSEndocrinol

1993 Mar;9g {k Tl SRARANSPYRBLERIRR AR R ERiRxNUIIBBE. Ao Reit&mmunol
2000 Dec 15;165 (12):7262), Hashimoto's thyroiditis g%pda N. et at, Nippon Rinsho 1999 Aug;57
[

(8):1810), | igwRixBhemLIVHRSHA FeRphSiTiiNEIsITao8s KL §8TF @iReds) e50%ian
al;tOiTml(JnEylcéfﬁﬁ\ﬁZ@iléMeﬂ Atagd%e};,r@dtgﬁgmﬁﬂ &i&&%ﬁﬁbﬁﬁﬁ 1RaBrh &t;g@kwamarﬂl}ﬁperm
infertility (Dielcman AB. et at, Am J Reprod.Immunol. 20Q0,Mar;43 (3):134), autoinnnune prostatitis
(Alexanderﬁ@diﬁ?g?‘gﬁ‘ﬁabﬁ?é?’% [5%%‘%5”(&?@5?%%% Y gé)autgi%ﬂm‘ﬁ'ﬁ% B%ﬁ?g‘f%&%lar
syndrome (kittavitratatiB oodcd R@tn\ avidlingokad 2aDlaced Exampldsdafautdinmthruensd of

gastrojntestinal diseases include, but are not limit €] N 1] igeases
oo e B Ve anc
Shoenfeld ¥e¢tiarefkinhlBHH088. Jan 16;138 (2):122), colitis, ileitis and Crohn's disease. Examples
of autoimmune CURREOYS HSRASRSYACIMIE d@HicﬁE%%&Ufﬁim&le siRbwaRapRelianealdn diseases,

such as, but are not limited to, pemphigus vulgaris, bullous pemphigoid, psoriasis and pemphigus
foliaceus. E¥einprEeEiaswiienatneihapairarsassissiitatratiation sPadiveninilBart ™o A& patitis,
autoimmun@gGiranie:astiygerRadiNs-snsactuniat @iriio EEYRRheyImepateel HRINar;54
(3):382), primary biliary cirrhosis (Jones DE. Clin Sci qucg%{w%, N,ov;91é5 :521;; Stra??gurg CP. at
at, Eufd GaZR¥WIhRrGFR FEBItet oYy 2R/ B5 1R85 i StTrRHAAR mepathd amrsRp. o
Hepatol 20Q0@4\9B)33 6A)id3e)eib Mitkrpiasiohantaimm (Figuneuptlegid aR)izeaSdsvimtlpties but are not
limited to, multiple sclerosis (Cross AU..at at, roimmungl 2001 Jan,1:112 (1-2):1), Alzheimer's
disease (Or%%a@.di %‘,YJ‘ élé(r% Paﬁ%?nn ﬁ%pwggl}%gaﬁ?pqrﬁ?/%g?ﬁeér irg%ygﬁjgja\%'(ln at%tgeé%\ . And Kraig
E, hit Rev Imfngrelthogein8 @iR): 88O Enivha Suirsdagrdupidtiradh s oflasgeibed eis Xl (@i 1663),
neuropathieéx %rsrggéﬁgg nigssgmberg 30 AJ. J Clin Neurosci. 2000 May;7 (3):191);
Guillain-Barre syndrome and autoimmune neuropathies (Kusunoki S. Am J Med Sci. 2000 Apr;319

(4):238) myastherfaGLAMhBeridatbn hiiismasniexpyeeemecciaxuiebioMiza kel Sells2000 Apr;
319 18 (4): 206} fasanreripsis neral sl Hiarases usedaRedal atephyciaraRegRlasiss cerebellar
atrophy and stiff-man syndrome (Hiemstra HS. et aL, Proc Natl Acad Sci units S A 2001 Mar 27;98
(7):3988); nSW-It?erEH% AZRE stiff man syndrome, progressive cerebellar atrophies, encephalitis,
Rasmussen's encephalitis, amyotrophic 5 lateral sclerosis, Sydeham chorea, Giles de la Tourette
syndrome and autoimmune polyendocrinopathies (Antoine JC. and Honnorat J. Rev Neural (Paris)
2000 Jan; 156 (1):23); dysimmune neuropathies (Nobile-Orazio E. et at, Electroencephalogr Clin
Neurophysiol Suppl 1999;50:419); acquired neuromyotonia, arthrogryposis multiplex congenita
(Vincent A. et at, Ann N Y Acad Sci. 1998 May 13;841:482), neuritis, optic 10 neuritis (Soderstrom M.
et at, J Neurol Neurosurg Psychiatry 1994 May;57 (5):544) and neurodegenerative diseases.
Examples of autoimmune muscular diseases include, but are not limited to, myositis, autoimmune
myositis and primary Sjogren's syndrome (Feist E. et at, Int Arch Allergy Immunol 2000 Sep;123

(1Y'O02) and emnonth miicecle artoimmiine diceaca 15 (7a1ith D ot at Rinmed Pharmacothear 1000 TintRK




The adherent cells may be naive or may be genetically modified such as to derive a lineage of interest

(see U.S. Pat. Appl. No. 20030219423). The cells may be of autologous or non-autologous
source. A non-autologous source may be allogeneic or xenogeneic. Cells may be used as fresh or
frozen (e.g., 20cryo-preserved) preparations. Depending on the medical condition, the subject may

be administered with additional chemical drugs (e7g., innnunomodulatory, chemotherapy etc.) or cells.
Even though the qelifs. anedepiiatighzadibytdse eipiessipue seivaaChLELCReysnayiiitbgrovoke host or
donor-derived undesirable immune response. Approaches 25 have heen d ed to reduce the
likelihood o gjcé%%d’ﬂtgflrE’SEﬁﬂ?ﬁ%@oBg%%ﬁféo&egﬁﬁbi_mﬁigg‘é‘ r%?lﬁiél{@' e%%jxggz)%r%es%ﬁn%ﬂhe recipient
immune syé$ians pogtnoipsoatiof e, velsautdlogdUis glelts abs iofhuribisoiatingreseoipermeable '

membranes befor_%ﬁﬁ%r(‘)f%%g}\%%%% %&P&F@@Rvm%@&?é %:%‘?Qs%fﬁ‘g%ﬁ%i@%%ﬁm

mic-roencapsulation, mall spherica s and.macroencdpsulation, involving larger

.

flat-shefet aBE Ry ReigsiBaee Ansrarase Wridadgctede M avd dnsollgy Brenaissisdlimere seghcapsulation.

Adv Drug DgliyiRey 900218 kertGn ordM e81048:0hPRRAYNG iBRieEARSHIES K Known in the
arts and include for example those disclosed by Lu MZ, et al., Cell encapsulation wijth alginate and

alphaphendXjSireiati ntidaes 4 gt 20unAanviaRiss. BhictnnE1gtyl Lot A4pY47- 83, Chang
TM and PrakaghsSi D paediteeented. microencapsulation of enzymes, cells and 5 genetically engineered
microorganisms. Mol Biotechnol. 2001, 17: 249-60, and Lu MZ, et al., A novel cell encapsulation
method using photosensitive poly(allylamine alphacyanocinnamylideneacetate). J Microencapsul.
2000, 17: 2PESARIPTION OfSRHEIH BEFNE D N AT BY\ISNIOXNNg modified collagen with

+ aterpolymer shelkgl g nchoeiime by COURE (HEYA IS RANIG AL MAR) g methy

methacrylate (MMA), resulting in a capsu el]%c ness of 2-5 pm Such microcapsules can be further
encapsulat@ipoeta dtigigomsl morp prrdeubisiyniur sebpadeidy to mheds Headivaly $gged smooth

surface and,j@ H&%g‘ﬁ%ﬂﬁéﬁmﬁtﬂx@{?m absorption (Chia, S.M. et al. Multi-layered microcapsules for
cell encapsulation Biomaterials. 2002 23: 849-56). 150ther microcapsules are based on alginate, a

marine polysacchamgetasiptadrs spamtionefithtcarrsrats ity entina ey Babaksh Upiareed Technol.
Ther. 2903 w516RFcfnek its e trativps ahobexanpaie;i R deeeApsuies can be prepared by the |
polyelectrolyte complexation hetween the polyanions sodium alginate,and sodium. cellulgse sulphate
with the polycatio:ggtcl{f(r?ﬁ %f‘ég? a%]aiﬁlg ﬁ%‘ﬂ?8%?(5%%%“%%‘%?6&%%%?{&2‘6égl%FUm chloride.
It will be appreeiatactthat tellievoapsibtiomistspidy dohitdhbin sinapisiceapautethadetageskt Thus, the
quality contrgl..mechanjcal ili iffusion _properti iR Vi yiti f. ulated cells
improved wfwoétr%l the %gpfs%a%&él% (\%g%% eﬁ?ﬁlcg{j ?%Brﬁéiﬁrﬁer%a tBo9 4%8 Ig%%égéﬁé?égﬁﬁg&%%ré%roving cell
encapsulaticipablowdhotize ephrdimgms @icth MRERSHFIIER Bdc200d: PIL7TR3VIEPUN Srektsver,
nanOp%oUSA%Q,C?:%%%‘MEB(:‘%?ABSQH&EQH@%H%@&%? RSO P Onfpdue dstHasgghemistries

and precise microarchitectures were found to successfully immunaisolate microenvironments for cells
(Williams DhsspasLREArRiPHAR TRl A0 brarsspedarties fiadiRfogy in medical devices. Med

Device Technol. 19981cl frlnd siprbstntMisredabricatiomaiechiroingyetor inanamatiaeell
encapsulation. Expert Opin Bio] Ther. 2002, 2: 633-46). =xamples of immunosuppressive agents
include, but'&¥€ Y6t rm?g(ﬁ YRR Wg%ltél’egyg 6??3%5%?#&“ @%ﬁo@f)e&l l@?e&ﬁéé%éﬁ A,
chloroquineguftiringd caxdifidaso guinprisinfasattizine, (guteinas alaze pyriom) sy ofdashisnD qedisicillamine,
leflunomide, azathioprine, anakinra, infliximab (REMICADE), etanercept..INFalp lockers, a
biologi%%ll aévgﬁf h%ﬁa‘%ae%cqgﬁﬁﬁmm%tﬁ%‘gé okin ?Iéen 6?% C%Iér fg)giliinﬁffn%%‘%n%t%% Drug
(NSAIDs). Expprpisis fahl Siiiemin otapie)sb uanal eneohighije gréliferatvesty| Jhiisylibeseidlassotine
magnesiuma%@péﬂggﬂg%@gghmq&g&p&@@%@ﬁaﬁg@late, sodium salicylate, diclofenac,

etodolac, fenoprofen, flurbiprofen, indomethacin, ketoprofen, ketorolac, meclofenamate, naproxen,
nabumetone, pherytistAstategihsximbeloiridde, Eapmeli L cetsbniRspmelesistipiarariietox-2
inhibitors angdiRmadel, LG RRRR S iibRaeARIaMaIRdNal dhevee Iraehead mistered either

per se or, preferably as a past of a pharmaceutical composition that further comprises
pharm3teutfEalf? BEableE atheronditions ol HhenBERARS S B HAR COMRES A M@ﬁ'@gfers to a
preparation @fithgeadilhe reithte ieobibreacve fian ik empsid Bre M scallshowithio thesmpiendicsiecomponents
15 such as armace#ltical sHitat?I carrierstalrﬂg e %il[i)igéwts.rilég% ) gﬂr_& SE, x%f aﬂhagmarggsutical
compositio Y A A dmmiStratioR 6t the cells to asﬁgject. ereina er,%é’?erm’
"pharmaceutically acceptable carrier" refers to a carrier or a diluent that does not cause significant
irritation to a subject and does not abrogate the biological activity and properties of the administered
compound. Examples, without 20 limitations, of carriers are propylene glycol, saline, emulsions and
mixtures of organic solvents with water. Herein the term "excipient” refers to an inert substance
added to a pharmaceutical composition to further facilitate administration of a compound. Examples,
without limitation, of excipients include calcium carbonate, calcium 25 phosphate, various sugars and
types of starch, cellulose derivatives, gelatin, vegetable oils and polyethylene glycols. Techniques

for formulation and administration of drugs may be found in "Remington's Pharmaceutical Sciences,"
Mack Piihlichina Co Factnn PA |atect edition which ic incornorated harain by referance




15treated, the severity of the affliction, the manner of administration, the judgment of the prescribing
physician, etc. Compositions including the preparation of the invention formulated in a compatible
pharmaceutical carrier may also be prepared, placed in an appropriate container, and labeled for
treatment of an indicated condition. 20Compositions of the invention may, if desired, be presented in a
pack or dispenser device, such as an FDA approygd kit, which may contain one or more unit dosage

forms cont%i%'_n Qﬁﬁeégﬁ%gsin%ﬁ@fﬁ”ﬁnlﬂér@_a%{@ﬁyn@rs%%P'ﬁcﬁ?"ﬁgﬂlﬁ,eJH@t%ﬁf astic foil, such

as a blister pack. ack or dispenser devicé may be accompanied by instructions for

administratiSHNTIRSYPRSHY ¢l RI9SAEEs m By Hiresee thesceiHmua duedis prolifsaivadctated with the

container inya fargnREe a0 S ZNAQHRKREN antelRae RGN EAUIBIBY P SonaRiiaetiR, dfeg Or sale of
pharmaceuticals, which notice is reflective, of approval bﬁzthe Fﬁaﬁgienc% oé‘ the Fg m of the compositions

or human ofGFRHIRBHOLTAS ARAFRRISE S0 St stiecRath & BPRERIFRG S5oved by the
U.S. Fopd and Drig Adminisiratien 2D piessriptipihdsngsderiot dadippaved poddicpabinsert. 23 It is
expected that dyring the life of a patent maturing from.this applicatio n)%ﬂy I dimensional
cultures WiIIubvee%'eo\?e%pggga%ﬁ(%?ﬁ%%ggﬁgt%fo Eeeo #r:rS] foe n%e%asbl#o#a C tﬁigesg @%’E‘ggﬁgd to include
all such new-Bcinsiegievetpsion. s sedrtwrefhattatteetts ‘ehwbicherdighpe1@msgs {hecterms
“comprises'yy GaRgisingy dENIR el B AdRSh e b elhRpRigates mean ‘including but
not limited to". The term "consisting of means "including and limited to". The term "consisting

essentially of" meZHyshaeapiiagnipoangorsPRettabdts: BissrtriYRAYARRE Suamsitadiyredients,
steps apd/ofpaHs, Autarbyiidhairadditiensl sagesignisnticps aomhsye paiselamopaistially alter the
basic and novel characteristics of the claimed composition, method or structure. As used herein, the
singular forfPMprising cylringshi adharep gre r@?é’i‘eﬁﬁéﬁaﬁﬁ]f’égé’ﬁﬁg188?&&?‘6%'5%%53{5%5 otherwise.
For examplgirResiera "@Dyrepkunal @bndithinkeadiiohealiompaiindkpaasionc|tde @plitkatisy of
compounds, including mixtures isthereof. Throughout this application, various embodiments of this
invention m%@%?i@ﬁéﬁ?ﬁ'a range format. It should be understood that the description in range
format is merely fokscosednieneci atid (pbsaty dadhsheldcelir"beefersstiued bemgeinfiextblerlimitation on
the scqpe of the invention ] , lptiqn.o npe.s be consi d to have
specifi%pallyog?gff) %g%oﬁ) tﬁg%gg%gl HI]egéssfu'tt)éréaﬁrs:z;%e@sﬁi;;%g V\(I?lgﬁ a%%\%a?%%rqn%ﬂga?gﬁlu%g %gﬁhin that
range. For @iaphpientdescyistiss Bf Afami@eyeH a4 fom 1 to 6 should be considered to have
specifically disclosgd sbranges gichrasiromigote Bistirmrdiosdidro@bdntRiue@mue iehfsirom 2 to 6,
from 3 to 6 etc., as well as individual numbers within that range, for example, 1, 2, 3, 4, 5, and 6. This
applies 25r&gBRMses 8t trESHALIRARYhe range.  Whenever a numerical range is indicated herein,
it is meant to include sy béedmeeiet (fhetinmalsendftedea Xovithiptntomn dichteniamngdiathe phrases

“ranging/ranges between" a first indicate numbegr.and a second indicate nu rand,” ing/ranges
from" éﬂirst#ﬁff‘&gfe@?ﬁﬁ}%é foutgnsngc‘gﬁlg it %%arél%grr’?%]earn & eeﬂ‘géia e%ﬁ%?n@?&h%r%ﬁé%&%ably and are
meant to indtuekathediitst sred webdilindidatdtbhowiberbigthd hi thleckaletibnesrebigdnerfabnumerals
therebetweglk. &4 to ot HSGPASLAIHINGIRID IMEHREnBIR S IRNARRGI SpRASIRRYaues and
procedures for accomplishing a given task including, but not limited to, those manners, means,
techniques #ihdlpeesitaes either known to, or readily developed from known manners, means,

techniques and progedigs Y E{@%ﬁémﬁl@aeﬁi&kg%ﬁklﬁ&}&@ldﬁ Rhpseasaieoiesidiclegieal biochemical
e

and medical arts. It is appreciated that certain features of the invention, which are, for clarity,
descriféd irFehle Esmepestisd papadursibrarminmel MR SlymResRAGeES combination in a single
embodiment. Conveyselyd MIFRUGBIMUESStBfdh eitiveAtaN colbietr asesrfab areviitedesehibkd in the
context of a single embqdiment, mzég also be proyvided 10 setEElratel%1 orlip an ls}u&%b&gubcombination
or as suitablFells AL HIPRPSSE B S RHHISBRIHERE SF S TRAHS Y ettt S 1A A2S HE %  hed in the
context of vatidfisdewticidilentscalermotiacdeactrisideredinssmnoie. fdiotuned eppheosaehiiddiments,

unless the embodiment is inoperative wit hg varj badi and aspects
of the presenE’inI"{z/eSri"ff(l)ne %‘éugg?ﬁl%%té% ngﬁ?(leurge‘%nggi‘\’/%gan%? a@%ahﬁ%dﬁrﬁ%ﬁggnﬁf ge%%%%n below find
experirsentalisypportain atabifeliweng Cslimmte swEpuadep (tySother celitefeFapteiis held Madle to the
 following examples, whisihiogeibes with heahay 2R SeRcHBURN Rl RNAl e ibismlimIN a non

limiting fashion.”  Generally, the nomenclature used herein and the laboratory procedures utilized in
the present Aivesifs i9enl JB FRRABYIRIFTBIS: hdRftar i elbnis disatds s U elmnoi ey oReA
techniques. Such techniques are thoroughly explained in the literature. See, for example, "Molecular
Cloning: A laboratory Manual" Sambrook et 2.5 al., (1989); "Current Protocols in Molecular Biology"
Volumes 1-lll Ausubel, R. M., ed. (1994); Ausubel et al., "Current Protocols in Molecular Biology", John
Wiley and Sons, Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning", John
Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific American Books, New
York; Birren et al. (eds) "Genome Analysis: A Laboratory 30 Manual Series", Vols. 1-4, Cold Spring
Harbor Laboratory Press, New York (1998); methodologies as set forth in U.S. Pat. Nos. 4,666,828;

4,683,202; 4,801,531; 5,192,659 and 5,272,057; "Cell Biology- A Laboratory Handbook", Volumes I-III
Cellic T E ad 25 (1004) "Crirrent Protoecnle in Immiinnloon" \/olitmec I-1Il Colican 1 E ad (1004)-




20 EXAMPLE 1 Production of placenta derived adherent cells by the methods of W0120071108003
Adherent cells were produced as was previously described (see  WO/2007/108003) in a bioreactor
system containing 3D carriers to produce adherent 25 cells (designated herein as PLX). Materials and
Experimental Procedures Placenta derived adherent cells - Inner parts of a full-term delivery
placenta (Bnei Zion medical center, Haifa, Israel)gvere cut under aseptic conditions, washed 3 times

with Hank'sfiéfigieand inewhsieehiaivnowis als hdecddltis @ a4 AoaRBAsE 30 (Rghanbtissue;
Sigma- Aldrich, St. Lewis, MO). Using gentle pipetting, suspended cells were then washed with DMEM
Sl PR Ak d

supplement&F iRy P BE SRR e 1B FPHARe otRS iy ARA9YSSS ifi/ml) and 2
mM L-glutacairied seeged The/ comiZionb fintks dnekinfimeashshalt SultGréndd tibsuaventiore drcubator

under humi(giéﬁledc% Qdiliil%?cwtil%hs % C‘ngozm;ll' W acsiilmle;‘pﬁ#olrjg}lK %P};ﬁg!i %va\(;h 5Cells were allowed to
adhere to a p?%hc surtace for 4872 hours after which the madia was cﬁaﬁged every 3-4 days. After
2-3 passages, thdtceid berepispigedsthatedicthondeidonn ¢k ded dudodirsasondarplipmnatein flasks.
When reachjing @9(§9a%h%%%§8ﬁ%%@%&iﬁ?@n@@éﬂ%h9d from the growth flask using 0.25 %
trypsin-EDTA and seeded into new flasks (usually every 3-5 days), for another 2-5 passages. Cultured
cells were thereaffr Bsifb &@8iRo s 78S GRPENEIrABin srerase®rSefer tayppbsieptiadFlow
bioreactor difcRiitibaLEd ebipenbiREesCtRs (Rl risie Miikaitdy lenaskorsnyvas NRyiaushr described in
U.S. Pat. No. 6,911,201 &:d WO/Zooyll%ng%%HW%%Ioaded, with 1-100 ml packed 3D porrosive
carriers (4 RithEAPHAHMBE Pmiddeast Al FIETHAKOR BFGIPALIARE PRERINESHEYs enable the
15 prapagation ofAargedeimiimhbersnna eiivaingmaltivohsneratassvedse wasdesigaed and
manufactured.by Pluristem (Pluristem, Haifa, Israel). The bioreactor was maintained in.an incubator of
37.C. with AT B e e o gy BV B R PR G AR or contams
a samplingdifferénjénsimrapainpardjongsydhetaéamasttial seeding of cells. Culture medium was supplied
at pH 6.7-7.4 fromsa 20, [R3ERYife THRCEREELAN YemARURRIRH By diRGHigRs D g, gontaining
air/C0O2/02 at differing proportions, depending on cell density in the bioreactor. The 02 proportion was
suited to thEBvePhcensgoN adipgsatigiichioreactor exit, determined by a monitor. The gas mixture was
suppliegl to the reseqvgifayi@BligRR bR RECIFiS e (Deganiabet tmekidayardenciskael). The
culture medium was passed tHrough_ a seogaratin 25 container which enables collection of circulating,
non-adherdh PESRERE SRHlSEEA SRR ARSHERR & ned b ASRIRSS ARt PFHBsEbreactor was
further equifopechesivl aftimstostiohcibaoto plingvaatsidinat @ist@igebifedyontinuous medium exchange.
Production of PL)&,ggiggrent %?sts -,.Nogn,,-cg flstfgéu ’Ll)srja 3@’; t}gmgn a h&gn&&l&ce&lﬂcﬁtu&es, grown as
described above, were ﬁlflpé’lnlzeg, washe , resuspen edelr_\ B supplen?entrécﬁm{h 10 % PBS,
Pen-Strep-Mysstaing miftoideyt0 e piateaB0ondgie T Rs vagesipbihd metiad oytatdmmidiussdl seeded
(103445 CRUAiT T, ARMARANSANY B0ING £ 1B:50E o Eaudiggagtor. Prior to

27 inoculation, bioreactor was filled with PBS-Ca-Mg (Biological Industries, Beit Haremek, Israel),

autoclaved if1onen.3t saRyEaIkaLSASIE PHRRERID dEE 1 dSgiems RRSERATED BLARSHY €oe%
heat-inactivaiegiaty! kelfeverueaitd e hiateariNkstats: tamsuethbGR-Wn bARRaHMds 1.25 un/ml).

Flow was kept at a rate of 0.1-5 ml/min. 5 Seeding process involved cease of circulation for 2- 48 hrs,
thereby all ARSI USHEIGH P HFYRICB oreactor was kept under controlled temperature
(37 C) and pH corrditienta ekived Gdhérdyt vdiRgman hcubaiaes aplicsbikitaialgfile, amanth CO2 as
needed. Gr%wth medium Waslfeglaced 2-3 tirr}c%ﬁ a iiveel% Circylation n;ﬁcdiu(rin was rq%i/aced with fresh
DMEM medis &P H RS VU< AT PH o PS8t e 18R 7t 3SR T8 b Yy 12-40 days
of growth), tetaduna delisahisy ehwinizvichs rpanota ) romstied therehctmtand iskme sptomznd emriers were
washed 3-8 jj ith PBS.. S 1¢letache [ i
Trypsin-Eé?&g;h%éio\ﬁ{ogigaﬁ%%é%ﬁr%ﬂ?@é%ﬁgh\gﬁg%%z{ 3-15 mirgaigﬁeﬂsgn It §é¥|§&§§é§:ion, 1-5
times), andw&re]thbinadrerieusppraienscin DMEN tavias BsrisuadthodERivPEREZeProduction of
the placentadetived pdherankerlisLhHemiesen B uaRiiop il uiroigherapisrelirwesegyoduced by

the present invention which exhibit different characteristics then the above described PLX adherent

cells. 3BMaRERAtPHITHIEK FEHNRMENBIRMBIHIGE MO ARIoRT DI G RSP HRS 8XABPL: The production of
adherent cells of theWnesenisréentian by Geliganrsel(P niyOeadisive S omposiposd sRweEal major steps
as illustrated in Figure 1. The process starfs by collection fga lacenta from a planned caesarean
section at tgff&h??g&lﬁﬂ?rgﬁ?‘é%cﬁg e 5%%%%‘8?‘%%% %%Yﬁggﬁ%é’é%?%%&si 8 culture flasks
(2D cultures), harvested and stored in liquid nitrogen as 2D-Cell Stock (2DCS), the appropriate
amount of 2DCS are thawed, washed and seeded onto carriers in bioreactors for further expansion as
3D-culture. After 4-12 days of growth in the bioreactors, cells are harvested and cryopreserved in gas
phase of liquid nitrogen as 30 PLX-C. 28 Receipt of Human Tissue All placentas obtained were
received from the maternity ward under approval of the Helsinki Committee of the medical facility.
Accordingly, all placenta donors signed an informed consent and Donor Screening and Donor Testing

was performed. 5 Immediately after taking the placenta from the donor (during the caesarean

procedure), it was placed in a sterile plastic bag and then in a temperature-preserving box with ice
nacrke Recnveryy and Proceccecina of adherant calle To initiate the nrocace the nlacanta ticeciie wace 11t



30 cryopreserved as the 2D-Cell Stock (2DCS). The first passage was usually carried out after
7-15 days. Beginning at passage 2 and continuing until passage 6-9, cells were passaged when the
culture reached 70-90 29 % confluence, usually after 4-5 days (1.5-2 doublings). The cells were
detached from the flasks using 0.25 % trypsin-EDTA (4 minutes at 37 C) and seeded in a culture
density of 4 0.5 x 103 cells/cm2. The size of the {igsue culture flasks raised as the passages proceed.

The culturing progass SipRd4A, 1 FCmR sy sollyiediask e casiiauerlin 600 omNTripl flask

- and fmally the cells were seeded into Cell Factory 10 tray (6320 cm2), Prior to cryopreservation, at

the end of 8Bestdtoviths patiBeseHE YoRMERIGHNES SR cRIER IR YiRseam M WAL brepared to be
sent to an gppieMed:Glie: ladipsatanysiersilicopas Brariast{Wiipdde LifueyBRIRsanialiipoRyocedure for

2D-Cell-Stock Produc .For 2DCS cryopreservation, 2D-cultured cells were collected under aseptic
conditions %bfﬁ'énﬂ[.%t{% ?%‘5?15%@3153{%%02%‘@ & ?ggseur?ttrlﬁﬁged (1200 RPM, 10', 4 C), counted and

re-suspended in 2iyiMetiathefeor fedbzifrgmcpllasenpensiodposerdisitatanky: bevidarBPdFbyezing Mixture

(final 15 congentrati 109 50,40 9 9% 2D)- ' raximately 1.5 - 2.5 x
109 cells v%é?é%@gf%%%ge%& Tgoar/%i%hbée%%a%eggiﬁﬁ%ﬁ%ﬁgﬁﬁmﬁéﬁﬁﬁﬁﬁbncentration
of 10 x 106mdriomckfeativeyenpessarrisnopbiabvepiidae oralaNfse vedsefylenedamigasstentransferred to
a controlledate e 7ROPAR GrackpleshiRBerlwe 8 dUSNOEresepsHdde bRindaliar yehich they

were transferred to storage in_ 20gas-phase of a liquid nitrogen freezer. This material was referred to

as the 2D-EHNEH I 1 I0%s) Taa RlipmatitibpiHResrelbonaR AdIglon e s Bstedures  To

begin3D chilfdref dBrRBR CpHMEGNALNRAS AR xtQBheifagls iieprald Chureretiaves in the 2DP

room and washed with 3D-Medjum (DMEM with 10 % 25 PBS and 20 Mm es) to,renpove DMSO
prior to seethn n&f¥ 8Fé‘r9§|?e%{llgf‘1€- dva cgﬂ%tg%%’c oP s PE MEPPIRMESH gn&%‘f’%)eancﬁ' CS vial was
pipetted arfCodetdd 3. PawiNo pFedvésdied (37 C) 3D-Medium. The cells were centrifuged (1200 RPM,
104 C) and re-sygpended a9 1:20:406 MhRRAume dséaiPeadiuig A gakn sterle
bottle. A sample was taken and cells were counted using a Trypan Blue stain in 30 order to determine

cell numbeganditigiesil BT inoloedt elp arsiehaingd tihips i allawribioarhienn i AvRdheGatinto a 0.5 L

seeding boyllg. Fipp 4h ing hottiethe 56l srsoansinawambiansielied via sterile tubing to the
bioreactor by gravitation. 30 Production of adherent cells in the Celligen Bioreactor (PLX-C)

Bioreactor Descriftfotfed hepinyraf ai M eReMmBE risiHTe 4oL M AL fA S OSRERREPIUS (1) or

BIOFLO 314} hiousaptgitmysStaniaiesy Brasswekdate e tidspitappiaigpaatiiyuraeidine 5
bioreactor system was ysed for cultivatiorbof C(é” culture, in which cor;ditiggﬁ%vgr? a&t%ﬁe for high cell
concentratioha"$ A& IR s TR B P TR BT & B R T B ¥ mode. The
lab scale bimi&astar suefsceonstructed of two main systems - the control system and the bioreactor itself
(vessepand accessoicak. TOeRAAMPIALR.0LIDS RigHSRS e MANIRd-Aath o Wfal gy @ control
consofe which 10 TRdlUbed connectors for probes, motor and pumps, control loops for Dissolved
Oxygen (D&pasHobthdusksatinTdinghdeioprl\arh Bohid 4Qdspal iesiFoR SREHOPKIERSs eirculation and
heating sy SWaiﬁ[(rﬁé?ié‘,p%”é&éﬁlﬁBFHEﬁicﬁB&lﬂﬁéﬂE’erﬁtgioﬁ}'iﬁﬂﬁc%hﬂ%ﬁiao'&tf beripreress parameters

(such as temperature, pH etc.) could bedis faye on the operator interface and monitored by a

designatedredritrbinse. Bseciestare o iuslprs dir @ iFF TSI BREtEYs 2 matnigel, 3B FHdhe section

hereinabovg, g el e selisdroihe Shopesa vatde6s Wwakndiawesh Washiea)and seeded in a
sterile bioreactor. The bioreactor contained 30-5 %carriers ihraCel(r) disks, NBS), made of

Polyedter affl et 8RB PYS AF P SRR FRE %t medium in the bioreactor was
kept at the followimg:Bf conrgitiaispirificatich YeDisstdkmdn® fpgestr(i@l) stach pt¢lls 3mkyitbeed gases (Air,

CO2, N2 and.02) were supplied as.determi by the control systemin . DO value at
70 % and tf ep# VAR AT %%ﬁgﬁﬁe fflrrcs%vfrf o(a%g, %@%%%ﬁ%&ﬁag]sb %g‘é\q%d‘g gﬁgg%&grl\ds Per

Minutes (R Byt aekil imckeasepression, 20 Guribev dspatiyed hetointhelfivek 2-3 days, the cells were grown in
a batch mode. Perhigionis IHIRIBRYVBPTLINe Medl lr s CARCRRIAIAARE RATR below 550

mg/liter. The medium was pumped from the feeding container to the bioreactor using sterile silicone

tubing30All tiriertiearincluderMinimamp oirseicd MrsbrmFasde noR Crdin M (B SEBIR. The
perfusion wag,agisied R dRilxasis iHANE! tdemn, heraMe seroneRl BiNMedsiant at
approximately 550 50 mg\liter. A sample of the growth medium was %%‘”tt ke r 'é‘;z days for
glucose, laétEtd, apdistithoat @’lﬁ‘l%ﬂﬂéfé‘sci’ﬁdhg%‘ﬁ%?ﬁﬁw Bava st éﬁn&%% idBtofile 400
analyzer, Nova Biomedical). The glucose consumption rate and the lactate formation rate of the cell
culture enabled to measure 31 cell growth rate. These parameters were used to determine the
harvest time based on accumulated experimental data. Harvest of the 3D Grown PLX-C Cells from the
Bioreactor The cell harvest process started at the end of the growth phase (4-12 days). Two 5 samples
of the growth medium were collected. One sample was prepared to be sent to an approved GLP
laboratory for Mycoplasma testing according to USP and Eu standards. This medium sample was

considered as part of the Mycoplasma testing of the final product and the results were considered as

part of the criteria for product release. 10The 3D-grown culture was harvested in the Class-100
laminar areaa in ronom 2DP ac fnollowe: The hinreactor vvaecceal wae amntied 11einA Aravvitatinn via



32 Materials and Experimental Methods  Cell Cycle analysis - PLX-C cells obtained by Celligen and
PLX cells obtained by Plurix were fixed with 70 % EtOH 0.N, centrifuged and re-suspended in a
Propidium lodide (PI) solution containing 2 jig/m1 PI (Sigma); 0.2 mg/ml Rnase A (Sigma) and 0.1 5 %
(v/v) Triton (Sigma) for 30 minutes.. Cell cycle was analyzed by FACS.  Gene expression array
(Microarray) - Adherent cells were obtained from human full term placentas and were expanded Plurix

or by Cellig%&.:li .gﬁegﬁd’g%feesn% ggtg%%% géﬁ)ﬂ?n%ﬁéﬁr%& zg%e%; éﬁﬁ@%ﬁf A arRansipRmethods for

further examination. was extrac C lagen- Rneasy micro kit) and applied to an 10

Affymetrix vehoieySfrormeceREFBYsOn Glregow AdodifisatisacEaeln dditm (GVHYDELBNEST Array
(Affymetrix, [SagtClara, FRIFOIRIZAUGAlum, MGRANGIGE ®f Ioembianemakers vealls were

stained with monoclonal antibodies as previously described. In short, 400,000-600,000 cells were

- suspended Mt MG YA by fsnks salhiresd: ABRHE ikcseniat YrdiemFeas at room 15
tempe@ture(@ﬁpmvvﬁﬁ (Ehrﬂre*yvaﬁlteas%pf MR ileyPgdsormediainabhaei esiWAks)ith o
FITC-conjugated anti-human CD29 MAb (eBjoscience), PE copjugat i an.CD73 MAb (Becton
Dickinson) %E“génfﬁﬁagéaeaﬁrﬁ? MP&%’&*‘W‘S( ?glsu(ﬁlengczl’ > P@gfc]:%}%lj\g%%dwén i Atiman C090
MADb (Bectogsiakin aarinp haciit)Catoni gatecrauntictbersa mADdibg\idddig @ Preft LCMRIP E tbnjugated
anhuman G0 20 M IQPY L) B conyoresnl o B My GHRIGELGLS), HIC
conjugated anti human’ - F& ’(1?% rocﬁjét, conjugated antl human CD34 MAb (IQProducts),
11 IC conjudtetaan: RytelhrHin e, WHCTER b6 dHcPB RIECNER Bt bR B kMBS MAD (R&D
systemg), anti NURSAEREADIASE AP LAl B} MR RRIR.tiof -RODiMEAIAAN-Bhman CD8O

MM (BD), FITC-conjugated 25 anti-human C1386 MA!, (BD), PE conjugated anti-human CD200 MM
(BD), Flit-co?ﬁhﬁjat%éugmﬁﬂaﬁfﬁﬁ@@%ﬁ\ﬁ!ﬁﬂf@ﬁ@%-@éﬂﬂ&%ﬁ’%t&hﬁ%%EE-‘A‘B@“MAb (BD),
Isotype 19G indnbikits Canilgaieshdn) RéaduCtEmIERyRadgG hPRuetnitgatethéte Rieductsy. Cells were
washed twice with flow cytometer buffer, resuspen in 5 ] fly 0.cytometer buffer and analyzed
by flow cytofHERATZRG" é’%@@éldﬁ/ W@%Y(B Ri&n oélte?a;\.éﬁecgcugwg C&’r%ro% ?vrzére prepared
with relevanédaetyipe Wiltises G iskeohoiedUlest. Fadtbx gaiblisivahbor weaBaaict Bre gVIlbR) 2x105
Do oty o ok PR Wl emighera) usie & MAed D giiekam P bra tared

(3000 Rad) PB derive S (from don ncreasing amounts of PLX-Cs were added to j;hé
cultures. Thhesireplicdienaf eacttiprosperiese Sxbantionatyoervalitrtivelyc &IewWBr&eGkured in RPMI

1640 medium&&@ﬁ@if&%geizlsgo%iﬁ%dw@s{%m@ Qﬂ{ssezel.%/yiﬁt%??@raﬂ%@ypwmaqe,t.@e last 18 hrs

of the 5-day culturing. were harvested over a fiberglass tilter and idine uptake was

quantified witeraeiaimseRn eadftermones ¢y loREJaTIARSFELABORIR PP RERNEE or CFSE
(Molecular Rpghes)iarsl Qpesliferatienimenssrie ihheipia g bokng. stellaatesefsatiectedtafter 5 days
and the intensity of CFSE, staining was detected hy Flow .C ti)metr . ELll A ELIS wa ggrriedlout as
was prfioulRF RS HASHEr RIRPBCIFES ke 578t brgﬁ’llplﬁér%%/%ll‘god Gt Z?ed with 5 jig/ad
ConA (Sigmepidarmip/mrowiR S &S | Givahlaet 1@ragithal fkitd, (SKBMAginvitie faectencalefyPLX-C
under humidéiifjiedtS %C %atmqst% r{f atvg C. gﬁ%ﬁ% ants gﬁgu%;é%gn@[lg E}ggé'ﬁpggd to
(éytokine anaﬂ%ﬁg ﬁ:ﬁjg _ﬂq&:ﬁgﬁs or y{(;lzi ) j&gﬁﬁi{)ﬁ L ) andd IL-Pllo (.DIACLIOI(\]:I.E).
Xperimentaloesn nefeBiie gram(ITd deumid as compared to Plurix resulted in
several major diffefecs (ymmazed ibdaliobe Apdahle 40 B RAISOR bRWeRRLIUrix

system (WO/20071108003) and Celligen system (teachings of the present invention) Parameter
WO/20%7/1 6ROl BT S SO BARPRIMAEPE HVRAGHES ANHBYERHEh A B RATERE S 31980 1500

Scale up of figRrasasSndAIgNGRAP W cHionle ViRl it eRIGSe B teaRNiAgs(Bohany Weiiporemisbling)
Weightof carrier (gr) . o
: may be added to enhance the differentiation process when needed (see further below).
As mentioned, once adherent cells are at hand they may be passaged to two
dimensional or three dimensional settings (see Examples 1 and 2 of the Examples
30  section which follows). It will be appreciated though, that the cells may be transferred

to a 3D-configured matrix immediately after isolation or alternatively, may be passaged



1A 30 Scale up of the processinthe 34 Parameter WO/2007/108003 Teachings of the present
invention Improvement present teachings. Bed configuration Conic,50ml column Cylinder Packed
bed The present teachings -- Better flow of medium and nutrients. WO/2007/10800 3 - Inefficient flow
due to narrow outlet form the conic structure Better homogeneity of medium flow. Channeling in the
plurix Cell concentrationat seeding (cell / gr carrigr) 3 x 106 cell / gr carrier 5 x 106 cell / gr carrier

Better cell i eellinierantiandn dhgaiananbisashOmalcaacemsAlaabae it (Bl D 0015 X

106 cell / ml 0.1 x 106 cell / ml Better cell to Cell interaction in the present teachings Seeding
procedure BeglPELIow medium volume for 24h followed by addition of medium to final working

volume Seeding at thafial yeskined eaewhigegilatitfiring conditions, the adherent cells
may be continuously passaged. According to an embodiment of the present invention,

5  the cells may be passaged for at least 4 passages, at leasts passages, at least 6 passages,

at least 7 passages or at least 8 passages. It will be appreciated that cells are typically

passaged when the culture reaches about 70-90 % confluence, typically after 3-7 days

(e.g., 3-5 days, 1-3 doublings). Moreover, under the 2D culturing conditions, the cells

may be grown in a coelture medium devoid of antibiotic supplements from at least

10 passage 2, at least passage 3, or at least passage 4.

Thus, the adherent material of this aspect of the iﬁve’:ntion is configured for 3D
culturing thereby providing a growth matrix that substantially increases the available
attachment surface for the adherence of the cells so as to mimic the infrastructure of the
tissue {(e.g., placenta).

15 For high scale production, culturing can be effected in a 3D bioreactor.
~ Examples of such bioreactors include, but are not limited to, a plug flow
bioreactor, a continuous stirred tank bioreactor, a stationafy~bed bioreactor (packed bed
bioreactor) and a fluidized bed bioreactor.
As shown in Example 2 of the Examples section, the Celligen bioreactor is
20 capable of 3D expansion of adherent cells under controlled conditions (e.g. pH,
temperature and oxygen levels) and with comstant cell growth medium perfusion.
Furthermore, the cell cultures can be monitored for concentration levels of glucose,
lactate, glutamine, glutamate ahd ammonium. The gluéose consumption rate and the
lactate formation rate of the adherent cells enable to measure cell growth rate and to
25  determine the harvest time.

Other 3D bioreactors that can be used with the invention include, but are not
limited to, a continuous stirred tank bioreactor, where a culture medium is continnously
fed into the bioreactor and the ‘used medium is continuously drawn out, to maintain a
time-constant steady state within the bioreactor. The stirred tank bioreactor may be used

30  with fluidized bed (suspended carriers) or a fibrous bed basket (which 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 tnbe



WO/2007/108003 - Heterogenic distribution of the cell culture inside the carrier bed Insufficient
medium volume in the first 24 h of the run. Leading to unsuitable working conditions (acidic
environment) Production phase duration 14-21 days 4-12 days process. Better product quality.
Efficient harvest Better yield. Lower cost process in the present teachings Modeof operation Repeated
batch - medium change Perfusion mode - rate Present teachings - Moderate 35 Parameter

W012007/1Q80Q3 Teachi of the tlnv #3n Improvement twice a we usted

according t %‘%}@o‘gg g%ﬁ’ H%[Fl ?fﬁ BB ST A %ﬁﬁbo@é’ 8§ S} ’i’?é‘n of 550 50

mg/L) changﬂsm‘k&b@nMMMwo&gaﬁdmr{mdimmmpondtthDoagﬁq@mthechml@hnmgmus

removal of igy Pt d DX IG Cole RN MRER 2 IRAP SRRRRNITBliRR. el tal
actofs es (‘:eeh

nutrients (I|m 2bris Flarvest procedure
dcscnbed in Kltagawa et al., Biotechnology and Bioengineering 93(5): 947-954 (2006}],

5  a radial flow bicreactor with scaffold or carriers, a hollow fiber bioreacior, and micro
carriers. Other bioreactors which can be used in accordance with the invention are
described in U.S. Pat. Nos. 6,277,151, 6,197,575, 6,139,578, 6,132,463, 5,902,741 and
5,629,186. .

In an exemplary embodiment a total of 150 £ 50 x 10° cells are seeded, 3-7 x 10°

10 cell / gr carrier are seeded, or 0.06-0.13 x 10° cell / ml are seeded. According to an
exemplary embodiment, cell seeding is effected at 1400-7000 cells/cm® FibraCel disks.

Cells can be harvested when at least about 10 % of cells are proliferating while
avoiding uncontrolled differentiation and senescence.
Culturing is effected for at least about 2 days, 3 days, 4 days, 5 days, 6 days, 7

15 days, 10 days, 14 days, 20 days, a month or even more. It will be appreciated that
culturing in a bioreactor may prolong this period. Culturing of the adherent celis in the
3D culture can be effected under a continuous flow of a culture medium. Passaging
may also be effected to increase cell number. It will be appreciated that culture medium
may be changed in order to prolong and improve culturing conditions.

20 According to an embodiment of the present invention, the cell culturing is
effected under perfusion of the culture medium. Typically, the perfusion rate is
determined by the glucose concentration in the culture medium of the adherent cells.
'Thus, according to the present teachings, the culture medium may be changed when the
glucose conceniration is about 500 mg/L, about 550 mg/L; or about 600 mg/L.

25 Adhberent cells of some embodiments of the present invention comprise at least
about 10 %, 28 %, 30 %, 50 %, 80 % or more proliferative cells {(as can be assayed by
FACS monitoring S and G2/M phases).

Adherent cells of some embodiments of the invention may comprise at least one
"stromal stem cell phenotype”.

30 As used herein "a stromal stem cell phenotype” refers to a structural or

functional phenotype typical of a bone-marrow derived stromal (i.e., mesenchymal)

siem cel,



Harvesting in 50ml tubes Trypsinization 3cycles Harvesting inside the bioreactor Trypsinization 1 cycle
Present teachings - More efficient process Harvest is carried out in a close system. 1 trypsinization
cycle - better quality of the cells. Agitation medium Circulation between reservoir container to the
column using peristaltic pump Cell lift impeller Present teachings - Medium is flowing through the
packed bed - Better supply of nutrients and oxygep to the culture. Homogeneity of the medium

Improves other CORYQIIAORSITR- phiseP YA BaRe e apat&hlbﬁmqg%ﬁiq&m&ﬁﬁfrried out

inside an incubator. Indirect temperature control (of the On-line direct control, Heat transter via water
jacket. Pres‘@Fﬁefé%F&iP(‘i’gs - more accurate measurement of the culture temperature. Quick response.

Short time to 36 PafameieeYRH0 0 Q300 3keashings Qiphaipresgnt invaripnilaRrarement
incubator chamber). : .
addittonally the cells may express a marker or a collection of markers {e.g. surface
5  marker) typical to stromal stem cells. Examples of stromal stem cell surface markers
(positive and negative) include but are not limited to CD105+, CD29+, CD44+, CD73+,
CD90+, D7-fib+, CD3-, CD4-, CD34-, CD45-, CD80-, CD5-, CD20-, CD11B-, CD14-,
CD1S-, CD79-, HLA-DR-, CD31-, KDR-, and FMC7-. Other stromal stem cell
markers include but are pot limited to tyrosine hydroxylase, nestin and H-NF.

10 Adherent cells of placenta tissue generated according to the present teachings
have a gene expression profile essentially as described in Example 3 of the Examples
section which follows.

Examples of functional phenotypes typical of stromal stem cells include, but are
not limited to, T cell suppression activity (they don't stimulate T cells and conversely

15  suppress same) and hematop(}iet_ic stem cell support activity.

According to an exem?lary embodiment, the adherent cellé of the present
invention are less committed to differentiation into osteogenic or adipogenic lineages as
compared to adherent cells from the bone marrow grown and differentiated under the
same conditions (see Examples 4-5 and Examples 6-7, respectively).

20 As is shown in Examplés 3 of the Examples section which follows, the adherent
cells of the present invention were found to suppress the immune reaction of human
mononuciear cells in a2 mixed lymphocyte reaction (MLR) assay, thus exhibit biological
activities which may be preferentially used in the clinic {e.g., T cell suppression
activity, hematopoietic stemn cell support activity).

25 According to one embodiment of the invention, the adherent cells of the
invention are capable of suppressing immune reaction in a subject.

As used herein the phrase “suppressing immune feaction in a subject” refers to
decreasing or inhibiting the immune reaciion occurring in a subject in response to an
antigen (e.g., a foreign cell or a portion thereof). The immune response which can be

30 suppressed by the adberent cells include the humoral immune responses, and cellular
immune responses, which involve specific recognition of pathogen antigens via

antibodies and T-lymphocytes (proliferation of T cells), respectively.



Heat transfer via air interface reach set point. Temperature monitoring Manually. Indirect water
temperature monitoring. ., On-line direct monitoring. Present teachings - Better monitoring and control
of the process. Quick response to malfunctions. DO monitoring None On-line monitoring Present
teachings - Better monitoring and control of the process. Quick response to malfunctions DO control
None. Introduction of air only On-line direct contrgof a specific set point using Air, 02 and Present
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syndrome or disorder) which may benefit from cell (e.g. stem cell) or organ

5 transﬁlantation. Examples include ischemic conditions, cardiovascular conditions,

nervous system conditions, gastrointestinal fract conditions, orthopedic conditions,

hematopoietic conditions, renal conditions and hepatic conditions, such as but are not

limited to, peripheral arterial disease (PAD), such as limb ischemia and critical limb

ischemia (CLI), lower extremity ischemia, ischemic vascular disease, ischemic heart

10 disease, myocardial ischemia, acute myocardial infarction (MI), coronary artery discase

(CAD), atherosclerotic cardiovascular disease, left main coronary artery disease, arterial

occlusive discase, peripheral ischemia, peripheral vascular disease, arteriosclerosis,

ischemic brain disease, stroke, cerebral ischemia, cerebro vascular disease, retinopathy,

retinal repair, remodeling disorder, von Hippel-Lindau | syndrome, hereditary

15  hemorrhagic telengiectasiaischemic vascular disease, Buerger's disease, diabetes,

vascular disease of the kidney, ischemic renal disease, liver disease, ischemic placenta,

reproduction associated disorders, graft-versus-host disease (GVHD), solid organ

transplant, hematopoietic stem cell transplantation (HSCT), metabolic disorders,

inflammatory conditions of the gastrointestinal (GI) tract [e.g. inflammatory bowel

20  disease (]BD)j, ulcerative colitis, delayed wound-healing, delayed ulcer healing, cancer

(e.g. breast cancer), pre-cancer, conditions characterized by connective fissue damage

such as bone cancer, osteosarcoma, bone metastases, bone fracture, degenerative disc

disease, osteogenesis imperfecta (OI), burn, bum wouﬂd, articular cartilage defect,

wound healing, deep wound, delayed wound-healing, delayed ulcer healing,

25  subchondral-bone cyst, osteoporosis, osteoarthritis (OA), degenerated bone, cartilage

| damage, articular cartilage deféct, injured tendons (e.g. overstrain-induced injuries of
tendons) and injured ligaments.

It will be appreciated that the adherent cells of the present invention are capable

of inducing immunosuppression and/or tolerance ina subject. Thus, the adherent cells

30 may be used to treat any condition in need of immunosuppression and/or tolerance.

Such conditions included, but are not limited to, autoimmune diseases and

inflammatory diseases (including acute and chronic inﬂa_minatory diseases) including,



sparge creates foam that might damage the cells. The changes in the manufacturing process
resulted in changes in characteristics of the obtained adherent cells. These differences are
summarized below. Cell cycle analysis of PLX manufactured by Plurix compared to PLX-C 5
manufactured by Celligen - PLX-C cells obtained by Celligen were compared to PLX cells obtained by
Plurix in order to examine the distribution of the gglls between the different phases of the cell cycle. As

is clear fro, FiguifRs BanBd R Xafdieoiscaip dndaskbyikeathaenemiiiiey) fypisalpiabtasading profile

(distribution of cells between the 37 different phases of cell cycle). Specificall)é,ﬂz i% of cells were in S

and G2/M BRSEERRETGH &lspasoR, CURRER  SHTaRea P ARE NSRS P RNRISS A broliferation

and that the: Gelligehitieasiny; gerighioasmapatied ;athgrmmMn divisseg rmapleamiadsen between

Plurix and Cellgen abtainet cells, et & explessionaTays enables o simuliangoyglymonitr

genome-w%lé’pe pression proafﬂ S or adhérent cells derive frrgﬁ{%ﬁlrcﬁgr? il term placentas expanded
by Pludx (RiB&sordngd Selbgen iBtake€). These results enabled to asses the molecular mechanism

underlying phenoiypicyargion bENGSE SelobaIRRL RYABSA IR/ arowd mgibegs (see Table

2, below). 10 Tab Gene expression in Plurix cells W012007/108003) compared to Celligen cells
(teachings Sheres@eessin{ Mafswiisrt-GeRb Eumse 8 PISHRIIGS il g paidinl dpfasstion

interferon-ipghieed proisiauFbsSITEbiEpPomIR BRI DAL aldshyde Bpyogenase 1
family, member Al 16.76 0.00145807 leukocyte-derived arginine aminopeptidase 13.99 3.88E-06
keratin 27 pe8BLSGERE B WEW@O@??W‘&W&E%M& AR ﬁ%@f?&%’efﬁf‘f@?&ytokeraﬂ
11.8319.0002QAMAK G . okt Weiew (Hath racehéasciarnigoCA gr A1 32 (ien1bRc801L ABEBBGE-05 integrin,
alpha 6 9.84,0,04110067 & Arotein-goupled ceceptor 1268,/ 300U M83R) Hemost.2000;26
(2):157), necrotizing small vessel vasculitis, microscopic polyangiitis, Churg and Strauss
syndrome, paud—Mnne focal necrotizing émd crescentic glomerulonephritis (Noel LH.
Anp Med Interne (Paris). 2000 May;151 (3):178), antiphospholipid syndrome (Flamholz
15 R.etal, J Clin Apheresis 1999;'14 (4):171), antibody-induced heart failure (Wallukat G.
et al,, Am J Cardiol. 1999 Jun 17;83 (12A):75H), thrombocytopenic purpura (Moccia F.
Ann Ital Med Int. 1999 Apr-Jun;14 (2):114; Semple JW. et al., Blood 1996 May 15;87
(10):4245),‘aut0immune hemolytic anemia (Efremov DG. ef al, Leuk Lymphoma 1998
Jan;28 (3-4):285; Sallah S. er al, Ann Hematol 1997 Mar;74 (3):139), cardiac
20  autoimmunity in Chagas’ disease (Cunha-Neto E. er al, J Clin Invest 1996 Oct 1598
(8):1709) and anti-helper T 1ymph0cyte autoimmunity (Caporossi AP. et al, Viral
Immunol 1998;11 (1):9). '

Examples of autoimmune rheumatoid diseases include, but are not limited to
rheumatoid arthritis (Krenn V. et al., Histol Histopathol 2000 Jul;15 (3):791; Tisch R,

25  McDevitt HO. Proc Natl Acad Sci units S A 1994 Jan 18;91 (2):437) and ankylosing
spondylitis (Jan Voswinkel et al., Arthritis Res 2001; 3 (3): 189).

Examples of autoimmune glandular diseases include, but are not limited io,
pancreatic disease, Type 1 diabetes, thyroid disease, Graves’ disease, thyroiditis,
spontaneous autoimmune thyroiditis, Hashimoto’s thyroiditis, idiopathic myxedema,

30  ovarian autoimmunity, autoimmune anti-sperm infertility, autoimmune prostatitis and
Type I autoimmune polyglandutar syndrome. diseases include, but are not limited to

~ autoimmune diseases of the pancreas, Type 1 diabetes (Castano L. and Eisenbarth GS.



coagulation factor Ill (thromboplastin, tissue factor) 7.36 0.012192 Rho GDP dissociation inhibitor
(GDI) beta 7.36 0.00200066 signal peptide, CUB domain, EGF-like 3 7.20 0.0255115
interferon-induced protein with tetratricopeptide repeats '7.09 0.0139777 dickkopf homolog 1 (Xenopus
laevis) 7.06 3 .06E-07 NAD(P)H dehydrogenase, mi none 1 6.63 0.000282423 keratin 18 6.46
0.000514523 opioid growth factor receptor-like 1 5796 0.00114551 mai, T-cell differentiation

protein-like £:95 REEERMESICWRIIAMERLRBEBUNDRAMBEPHdS 130K0R:5:8640180634 DEP domain
containing 1 5.82 0.000370513 cathepsin C 5.72 0.00532262 WAS 5.47 0.00178153 serpin peptidase

inhibitor, clRUBRE YTl AHRHMTHE BBireid 4158950 S8 ¢S tseassidPratnmgt 7- ERfsHAmino acid

transporte 2t . ONp3&Rh/Am 2000 Jun;29 (2):339; Sakata S. er al, Mol Cell Endocrinol 1993

Mar;92 (1):77), spontaneous autoimmune thyroiditis (Braley-Mullen H. and Yu S, J

5 Immunol 2000 Dec 15;165 (12):7262), Hashimoto’s thyroiditis (Toyoda N. et al,

Nippon Rinsho 1999 Aug;57 (8):1810), idiopathic myxedema (Mitsuma T. Nippon

Rinsho. 1999 Aug;57 (8):1759), ovarian autoimmunity (Garza KM, et al, J Reprod

Immunol 1998 Feb;37 (2):87), autoimmune anti-sperm infertility (Diekman AB. et al,

Am J Reprod immunol. 2000 Mar;43 (3):134), autoimmune prostatitis (Alexander RB.

.10 et al, Urclogy 1997 Dec;50 (6):893) and Type I antoimmune polyglandular syndrome
(Hara T. et al, Blood. 1991 Mar 1;77 (5):1127). | '

Examples of autoimmune gastrointestinal diseases include, but are not limited
te, chronic inﬂammato_ry intestinal diseases (Garcia Herola A. et al, Gastroenterol
Hepatol. 2000 Jan;23 (1):16), celiac disease (Landau YE. and Shoenfeld Y. Harefuah

15 2000 Jan 16.;138 (2):122), colitis, ileitis and Crohn’s disease.

Examples of autoimmune cutaneous diseases include, but are not limited to,
autoimmmune bullous skin diseases, such as, but are not limited to, pemphigus vulgaris,
bullous pemphigoid, psoriasis and pemphigus foliaceus.

Examples of autoimmune hepatic diseases inciude, but are not limited to,

20 hepatitis, autoimmune chronic active hepatitis (Franco A. et al, Clin Immunol
Immunopathol 1990 Mar;54 (3):382), primary. biliary cirrhosis (Jones DE. Clin Sci
(Colch) 1996 Nov;91 (5):551; Strassburg CP. et al, Eur J Gastroenterol Hepatol. 1999
Jum;11 (6):595) and autoimmune hepatitis (Manns MP. J Hepatol 2000 Aug;33
(2):326).

25 Examples of autoimmune neurological diseases include, but are not limited to,
multiple sclerosis (Cross AH. et al, ] Neuroimmunol 2001 Jan 1;112 (1-2):1),
Alzheimer's disease (Oron L. et al,, J Neural Transm Suppl. 1997;49:77), myasthenia
gravis (Infante AJ. And Kraig E, Int Rev Immunol 1999;18 (1-2):83; Oshima M. et al,
Eur J Immunol 1990 Dec;20 (12):2563), ‘neuropathies, motor neuropathies (Kornberg

30 Al. J Clin Neurosci. 2000 May;7 (3):191); Guillain-Barre syndrome and autoimmune
neuropathies (Kusunoki S. Am J Med Sci. 2000 Apr;319 (4):234), myasthenia,
Lambert-Eaton myasthenic syndrome (Takamori M. Am J Med Sci. 2000 Apr;319



interferon-induced protein with tetratricopeptide repea 5.18 0.00357376 NUF2, NDC80 kinetochore
complex component, 5.05 0.00276524 38 homolog (S. cere SHC 5112-domain binding protein 1
4.95 0.00430878 thioredoxin reductase.1 4.86 0.000197486 lung cancer metastasis-associated
protein 4.85 0.00148024 Rho GTPase activating protein 29 4.85 0.0466211 cell division cycle 20
homolog (S. cerev s ae) 4.80 0.00514206 family with sequence similarity 111, member B 4.63

0.000125814)PR4;bip ﬂm&gmas %éﬁcﬁdé@&ma&%@&abhéﬂmm OheSFIRSIOpalahipRNR 2 (S.
cereV|S|ae) 4. 53 0.0007730 late binding protein 4 4.47 0. 000515944 I eA, é sosomal acid,
cholesterol SEFRFHEE pARER AR SRR S YAE 938 (RS  Faniger 20! 4%@6 82352

ICIAAO1Olunits S A 2001 Mar 27;98 (7):3988); non-paraneoplastic stiff man syndrome,

10
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progressive cerebellar atrophies, encephalitis, Rasmussen’s encephalitis, amyotrophic
lateral sclerosis, Sydeham chorea, Gilles de la Tourette syndrome and autoimmune
polyendocrinopathies (Antoine JC. and Honnorat J. Rev Neurol (Paris) 2000 Jan;156
(1):23); dysimmune neuropathies (Nobile-Orazio E. et al, Electroencephalogr Clin
Neurophysiol Suppl 1999;5(:419); acquired neuromyotonia, arthrogryposis multiplex
congenita (Vincent A. er al, Aon N'Y Acad Sci. 1998 May 13;841:482), neuritis, optic
neuritis (Soderstrom M. ef al, J Neurol Neurosurg Psychiatry 1994 May;57 (5):544)
and neurodegenerative diseases..

Examples of autoimmune muscular diseases *include, but are not Hmited to,
myositis, autoimmune myositis and primary Sjogren’s syndrome (Feist E. ez al, Int
Arch Allergy Immunol 2000 Sep;123 (1):92) and smooth muscle autoimmune disease
(Zauli D. et al., Biomed Pharmacother 1999 Jun;33 (5-6):234).

Examples of autoimmune nephric diseases include, but are not limited to,
nephritis and autoimmune interstitial nephritis (Keily CJ. J Am Soc Nephrol 1990
Aung;1 (2):140).

Examples of autoimmune diseases related to reproduction include, but are not

limited to, repeated fetal loss (Tincani A. et al, Lupus 1998;7 Suppl 2:5107-9).

Examples of autoimmune connective tissue diseases include, but are not limited
to, ear diseases, autoimmune ear diseases (Yoo TJ. ef al., Cell Immunol 1994 Aug;157
(1):249) and autoimmune diseases of the inner ear (Gloddek B. et al, Ann N'Y Acad
Sci 1997 Dec 29;830:266). -

Examples of autoimmune systemic diseases include, but are not limited to,
systemic lupus erythematosus (Erikson J. et al, Immunol Res 1998:17 (1-2):49) .and
systemic sclerosis (Renaudineau Y. et al, Clin Diagn Lab Immunol. 1999 Mar;6
(2):156); Chan OT. et al, Immunol Rev 1999 Jun;169:107).

Furthermore, the adherent cells of the present invention may be used fo treat
diseases associated with transplantation of a grafi includirig, but are not limited to, graft
rejection, chronic graft rejection, subacute graft rejection, hyperacute graft rejection,

acute graft rejection and graft versus host disease.



~ 4.28 0.0105909 cyclin-dependent Idnase inhibitor 3 (CDIC2-associated dual 4.25 0.000732492
thymidylate synthetase 4.23 0.00685584 chromosome 13 open readingframe 3 4.18 0.000548296
aurora ldnase A 4.16 0.00632571 nei endonuclease VllI-like 3 (E. coli) 4.14 0.00115606 centrosomal
protein 55kDa 4.13 0.0021952 oxidized low density lipoprotein (lectin-like) receptor 1 4.11 0.0205198
denticleless homolog (Drosophila) 4.05 0.00141183 anillin, actin binding protein 4.01 0.010923

ribonudeotide redyctage MapalyPeRtide 3 98:0:,08884083:anky iihisRsg! dpmaitkdncatidiac muscle)
3.93 0.00911953 transcription factor 19 (SC1) 3.89 0.00109627 keratin 18 3.89 0.000112551

non-SMC ciTalamsnent i préolen Aneler sasiosts Irdirtiegcirmission, 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
5 methodologies and assays may be used to assess the reduction, remission or regression
of a pathology. The term "treating” may also refer to alleviating or diminishing a
symptom associated with the pathology. '
The subject treated by the adherent cells may be any subject (e.g., a mammal),
such as a human subject or a domesticated animal including, but not limited to, horses
10 (i.e. equine), cattle, goat, sheep, pig, dog, cat, camel, alpaca, llama and yak who 18
diagnosed with or suffers from the pathology and can benefit from stromal stem cell
transplantation.
Methods of deriving lineage specific cells from the adherent cells (e.g. stromal
stem cells) of the invention are well known in the art. See for example, U.S. Pat. Nos.
15 5,486,359, 5,942,225, 5,736,396, 5,908,784 and 5,902,741.
The adherent cells may be naive or may be genetically modified such as to derive
a lineage of interest (see U.S. Pat. Appl. No. 20030219423).
The cells may be of autologous or non-autologous source. A non-autologous
source may be allogeneic or xenogeneic. Cells may be used as fresh or frozen (e.g,
20 cryo-preserved) preparations.
Depending on the medical condition, the subject may be administered with
additional chemical drugs (e.g., immunomeodulatory, chemotherapy etc.) or cells.
Even though the cells are characterized by immuno-suppressive activity, they
may still provoke host or donor-derived undesirable immune response. Approaches
25  have been developed to reduce the likelihood of rejection of ﬁon-autclogous cells or
GvHD. These include either suppressing the recipient immune system or encapsulating
the non-autologous cells in immunoisolating, semipermeable membranes before
transplantation.
Encapsulation techniques are generally classified as microencapsulation,
30 involving small spherical vehicles and macroencapsulation, involving larger flat-sheet
and hollow-fiber membranes (Uludag, H. et al. Technology of mammalian cell

encapsulation. Adv Drug Deliv Rev. 2000; 42: 29-64).



3.87 0.000203389 trypsinogen C 3.86 0.00416276 small nudeolar RNA, C 3.81 0.0334484 tight
junction protein 2 (zona occludens 2) 3.81 0.00012562 kinesin family member 18A 3.78 0.00134108
- kinesin family member 2C 3.77 0.0059888 shugoshin-like | (S. pombe) 3.76 0.00101318 polo-like
kinase 1 (Drosophila) 3.75 0.0140309 thymidine Icinase 1, soluble 3.73 0.00124134 transcription
factor 19 (SC1) 3.73 0.00124327 transcription fagipr 19 (SC1) 173 0.00124327 claspin homolog

(Xenopus laevis) #Z4, 00H83624-GINSi SOmBIERC S Uk Niinb (RS TN A a0 A B HORRL 94515

microsomal glutathione S-transférase 1 3.67 0.041701 arylacetamide deacetylase-like 1 3.67

0.000902645281Ple 2Bosq isdloserh b EH M e Shibrek b AfsaPRItiRB R §latnate and alpha-
phenoxycinnamylidene-acetylated poly(allylamine). Biotechnol Biceng. 2000, 70: 479-

83, Chang TM and Prakash S. Procedures for microencapsulation of enzymes, cells and
5  genetically engineered microorganisms. Mol Biotechnol. 2001, 17: 249-60, and Lu MZ,

et al., A novel cell éncapsulation method using photosensitive poly(allylamine alpha-

¢yanocinnamylideneacetate). J Microencapsul. 2000, 17: 245-51.

For example, microcapsules are prepared by complexing modified coliagen with
a ter-polymer shell of 2-hydroxyethyl methylacrylate (HEMA), methacrylic acid

10 (MAA) and methyl methacrylate (MMA), resulting in a capsule thickness of 2-5 pm.
Such microcapsules can be further encapsulated with additional 2-5 pm ter-polymer
shells in order to impart a negatively charged smooth surface and to minimize plasma
protein absorption (Chia, S.M. et al. Multi-layered microcapsules for cell encapsulation
Biomaterials. 2002 23: 849-56). '

15 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 polyelecirolyte -
complexation between the polyanions sodium alginate and sodium cellulose sulphate
with the polycation poly(methylene-co-guanidine) hydrochloride in the presence of

20 calcium chloride. ‘

It will be appreciated that cell encapsulation is improved when smaller capsules
are used. Thus, the quality control, mechanical stability, diffusion properties, and in
vitro activities of encapsulated cells improved when the capsule size was reduced from
1 mm to 400 pm {Canaple L. et al., Improving cell encapsulation through size control. J

25  Biomater Sci Polym Ed. 2002;13:783-96). Moreover, nanoporous biocapsules with
well-controlled pore size as small as 7 nm, tailored surface chemistries and precise
microarchitectures were found to successfully immunoisolate microenvironments for
cells (Williams D. Small is beautiful: microparticle and nanoparticle technology in
medical devices. Med Device Technol. 1999, 10: 6-9; Desai, T.A. Microfabrication

30 technology for pancreatic cell encapsulation. Expert Opin Biol Ther. 2002, 2: 633-46).

Examples of immunosuppressive agents include, but are not limited to,

methotrexate, cyclophosphamide, cyclosporine, ‘cyclosporin A, chioroquine,



3.65 0.00568662 integrin, alpha 4 (antigen CD49D, alpha 4 subunit of VLA-4 3.62 0.0158411 catenin
(cadherin-associated protein), alpha-like 1 3.57 7.46E-05 discs, large homolog 7 (Drosophila) 3.56
0.0317074 39 v-myb myeloblastosis viral oncogene homolog (avian)-lik 3.55 0.0043878 serglycin 3.54
0.0443487 centromere protein N 3.53 0.000540143 cyclin Al 3.53 0.00965934 heat shock 22kDa
protein 8 3.52 0.0219583 sema domain, immunoglobulin domain (Ig), short basic doma 3.49 0.008548
Rho G TPass AGIEHRMARIEARhO Qi hanme) BRMEEONNERANEHAD oToup | 3.43
0.00464532 BUM budding uninhibited by benzimidazoles 1 homolog (yeast 3.42 0.0108358
ovary-specifil oo ratathiapzineg praidnBs IEhpiReR iR MK En siansiribte B¥Fpipha

blockers, a biological agent that targets an inflammatory cytokine, and Non-Steroidal
Anti-Inflammatory Drug (NSAIDs). Examples of NSAIDs include, but are not limited

5  to acetyl salicylic acid, choline magnesium salicylate, diflunisal, magnesium salicylate,

salsalate, sodium salicylate, diclofenac, etodolac, fenoprofen, flurbiprofen,
indomethacin, ketoprofen, ketorolac, meclofenamate, naproxen, nabumetone,
phenylbutazone, piroxicam, sulindac, toimetin, acetaminopben, ibuprofen, Cox-2
inhibitors and tramadol“ | ,

10 Furthermore, it will be éppreciated that the cells can be administered either per
se or, preferably as a part of a pharnaceutical composition that further comprises a
pharmaceutically acceptable carrier.

As used herein é "pharmaceutical composition” refers to a preparation of the
adherent cells of the invention (i.c., adherent cells), with other chemical components

15 such as pharmaceutically suitable ~carriers and excipients. The purpose of a
pharmaceutical composition is to facilitate administration of the cells to a subject.

Hereinafter, the term "pharmacentically acceptable carrier” refers to a carrier or a
diluent that does not cause significant irritation to a subject and does not abrogate the
biological activity and properties of the administered compound. Examples, without

20 | limitations,‘ of carriers are propylene glycol, saline, emulsions and mixtures of organic
solvents with water. ‘ _

- Herein the term ‘excipient” refers to an inert substance added to a
pharmacentical composition to further facilitate administration of a compound.
 Examples, without limitation, of excipients include calcium carbonate, calcium

25  phosphate, various sugars and types of starch, cellulose derivatives, gelatin, vegetable
oils and polyethylene glycols.

Techniques for formulation and administration of drugs may be found in
“Remington’s Pharmaceutical Sciences,” Mack Publishing Co., Easton, PA, latest
edition, which is incorporated herein by reference.

30 Pharmaceutical compositions for use in accordance with the 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



0.0320078 cell division cycle 2, 01 to S-and 02 to M 3.41 0.0017111 protein regulator of cytokinesis 1
339 0.0325664 minichromosome maintenance complex component 5 338 0.00475504 sperm
associated antigen 5 337 0.00906321 maternal embryonic leucine zipper Icinase 334 0.00908391
small nucleolar RNA, C 3.33 0.0298703 carnitine palmitoyltransferase 1A (liver) 333 0.00170894
similar to Ubiquitin-conjugating enzyme E2S (Ubigpi 3.33 0.000415822 kinesin family member 11 333
0.00915145chHddArBeNRS prepatniiaOnhic) ol de ddsin pharhR38tizA001 SPhpérAdal anetallopeptidase

with thromho o&%’nﬂ% e 1 motif, 33 %@10 7 %gagsfonr'ming, acjo!ic co_iled-coil containing protein 3
3.31 0.00lA%%%pcyc n@%%@%ﬁé’ BEZ IR %ml ofic-arrest deficient-like 1 (yeast) 3.28 0.00488102
dihydrofolate reduttasaj@&s, the active ingredients of the pharmaceutical composition may be
formulated in aqueous solutions, preferably in physiologically compatible buffers such
5 as Hank’s solution, Ringer’s solution, physiological 'saIt buffer, or freezing medium
containing cryopreservénts.
Determination of a therapeutically effective amount is well within the capability
of those skilled in the art, especially in light of the detailed disclosure provided herein.
Toxicity and therapeutic efficacy of the active ingredients described herein can

10 be determined by standard pharmaceutical procedures in vitro, in cell cultures or

experimental animals. o

D'epending on the severity and responsiveness of the condition to be treated,
dosing can be of a single or a plurality of administrations. However, the amount of a
composition to be administered will, of course, be dependent on the subject being

15 treated, the severity of the affliction, the manner of administration, the judgment of the
prescribing physician, etc. |

Compositions including the preparation of ‘the' invention formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate
container, and labeled for treatment of an indicated condition.

20 Compositions of the invention may, if desired, be presented in a pack or
dispenser device, such as an FDA approved kit, which may contain one or more umnit
dosage forms containing the active ingredient. The pack may, for example, comprise
metal or plastic foil, such as a blister pack. The pack or dispenser device may be
accompanied by instructions for administration. The pack or dispenser may also be

25  accommodated by a notice associated with the container in a form prescribed by a
governmental agency regulating the manufacture, use or sale of pharmaceuticals, which
notice is reflective of approval by the agency of the form of the compositions or human
or veterinary administration. Such notice, for example, may be of labeling approved by
the U.S. Food and Drug Administration for prescriptioﬁ drugs or of an approved product

30  insert.



0.00178879 NIPA-like domain containing 3 3.27 0.00164708 cell division cycle associated 2 3.26
0.0122226 apolipoprotein B mRNA editing enzyme, catalytic polypep 3.26 0.00308692 cyclin 132 3.25
0.016544 endonuclease domain containing 1 3.24 0.000429245 dihydrofolate reductase pseudogene
3.23 0.00141306 ATPase, Na+ 3.23 0.000381464 replication factor C (activator 1) 3, 38ldh 3.23
0.00109668 WD repeat domain 76 3.22 0.002353] pleckstrin 2 3.17 0.0304429 Rac GTPase

acivating protein 4 317 0.0038ACHAEHRL 1905 WRIEI 19,544, 0RPAE B0g ety mphocytc
leukemia, 2 3.15 .(51 5 centromere protein | 3.15 0.010681% BRCAL associated RING domain 1
3.14 relevant three dimensional cultures will be developed and the scope of the term tbree
dimensional cultures is intended to include all such new technologies a priori.
As used herein the term “about” refers to £ 10 %.
5 The terms "comprises”, "comprising”, "includes”, "including”, “having” and
their conjugates mean "including but not limited to". | *
The term “consisting of means “including and limited to”.
The term "consisting essentially of" means that the composition, method or
structure may include additional ingredients, steps and/or parts, but only if the
10 additional ingredients, steps and/or parts do not materially alter the basic and novel
characteristics of the claimed composition, method or structure.

nn n
a’,

As used herein, the singular form an" and "the" include plural references
uniess the context clearly dictates otherwise. For example, the term "a compound” or
“at least one compound" may include a plurality of compounds, including mixtures
15  therecf

Throughout this application, various embodiments of this invention niay be
presented in a range format. It should be understood that the description in range format
is merely for convenience and brevity and should not be construed as an inflexible
limitation on the scope of the invention. Accordingly, the description of a range should

20 be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such -
as from 1 to & should be considered to have specifically disclosed subranges such as
from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well
as individual numbers within that range, for example,'l, 2, 3, 4, 5, and 6. This applies

25  regardless of the breadth of the range.

‘Whenever a numerical rénge is indicated herein, it is meant to include any cited
numeral (fractional or integral) within the indicated range. The phrases “ranging/ranges
between” a first indicate number and a second indicate number and “ranging/ranges
from” a first indicate number “to” a second indicate number are used herein

30  interchangeably and are meant to include the first and second indicated numbers and all

the fractional and integral numerals therebetween.



0.000540414 regulator of O-protein signalling 4 3.13 0.00781061 STAM binding protein-like 1 3.11
0.0181743 sulfiredoxin 1 homolog (S. cerevisiae) 3.10 5.14E-05 chromosome 15 open reading frame
23 3.08 0.000147331 TTK protein Icinase 3.08 0.0112171 40 non-SMC condensin Il complex, subunit
G2 3.08 0.0130322 villin 2 (ezrin) 3.07 0.0131934 stomatin 3.06 0.00387095 protein tyrosine
phosphatase-like A domain containing 3.06 0.0439644 serpin peptidase inhibitor, clade B (ovalbumin),

member 3.05 0.0030439 Ignegindamihmaimtaes4e f-A50- Blhte3 AyRhelfal pratein: _
D1(1'4762E1312 3.05 0.00726778 ubiquitin-conjugating enzyme E2S 3.04 0.00118205 hydroxysteroid

dehydrogeﬁ%@qﬂfésj‘g. pecamplishieg 2 given task including, but not limited to, those manners,
means, fechniques and procedures either known to, or readily developed from known

manners, means, techniques and procedures by practitioners of the chemical,
5  pharmacological, biological, biochemical and medical arts.

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

10 separately or in any suitable subcombination or as suitable in any other described
embodiment of the invention. Certain features described in the context of various
embodiments are not to be considered essential features of those embodiments, unless
the embodiment is inoperative without those elements.

Various embodiments and aspects. of the present invention as delineated

15 hereinabove and as claimed in the claims section below find 6xperimehtal support in the

following examples.

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

Generally, the nomenclature used herein and the laboratory procedures utilized
in the present invention include molecular, biochemical, microbiological and
recombinant DNA techniques. Such techniques are thoroughly explained in the
literature. See, for example, "Molecular Cloning: A laboratory Manual” Sambrook et

25 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 to Molecular Cloning", John
Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory

30  Manual Series”, Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531; 5,192,659
and 5,272,057, "Cell Biology: A Laboratory Handbook", Volumes I-III Ccﬂis, I E., ed.



ATPase family, AAA domain containing 2 3.01 0.00415258 TPX2, microtubule-associated, homolog
(Xenopus laevis) 3.00 0.0253137 histone cluster 1, H4d 3.00 0.030183 Idnesin family member 23 2.99
0.00790585 heat shock 70kDa protein 2 2.99 0.0215102 origin recognition complex, subunit 1-like
(yeast) 2.99 0.00207753 dihydrofolate reductase 2.98 0.00307793 hyaiuronan-mediated motility
receptor (RHAMM) 2.97 0.00467816 31- phospho enosine 5'-phosphosulfate synthase 2 2.97

1.43E-05¢ 6B |- 3(:%h05 lF %%gg nas hondlil?% %‘? 92&1%%9 qué olar and

spindle associatéd protein hanous homo og rosop’h .00107709
kinesin famiijieaetntefes)2 '%@m@@b@&iﬂqlb@n@wlﬂm'? @th-llﬁimQ@)st"Qlﬁ’@&QSg@hame nucleotide

binding projgiRppPretping: dlrhaiphhai92 k084880 YEds), "Selected Methods in Cellular
| Immunology", W. H. Freeman and Co., New York (1980); available immﬁnoassays are
5  extensively described in the patent and scientific literature, see, for example, U.S. Pat.
Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 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; "Oligonucleotide Synthesis™ Gait, M. J,, ed. (1984); “Nucleic
Acid Hybridization" Hames, B. D., and Higgins S. J., eds. (1985); "Transcription and
10  Translation" Hames, B. D., and Higgins S. J.,‘Eds. (1984); "Animal Cell Culture®
Freshney, R. L, ed. (1986); "Immobilized Cells and Enzymes" IRL Press, (1986); "A
Practical Guide to Molecular Cloning" Perbal, B., (1984) and "Methods in
Enzymology" Vol. 1-317, Academic Press; "PCR Protocols: A Guide To Methods And
Applications”, Academic Press, San Diego, CA (1990); Marshak et al., "Strategies for
15 Protein Purification and Characterization --A Laboratory Course 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 weil known in the art and are provided for the convenience of the reader.
All the information contained therein is incorporated herein by reference.
20 '
EXAMPLE 1
Production of placenta derived adherent cells by the methods of WO/{2007/108003
Adherent cells were produced as was previously described (see
WO/2007/ 108003) in a bioreactor system containing 3D carriers to produce adherent
25  celis {designated herein as PIX).
Materials and Experimental Procedures
Placenta derived adherent cells - Inner parts of a full-term delivery . placenta
(Bnei Zion medical center, Haifa,.lsrael) were cut under aseptic conditions, washed 3
times with- Hank’s Buffer and incubated for 3 hours at 37 °C with 0.1 % Collagenase
30 (Img / ml tissue; Sigma- Aldriéh, St. Lewis, MO). Using gentle pipetting, suspended
cells were then washed with DMEM supplemented with 10 % FCS, Pen-Strep-Nystatin
mixture (100 U/ml:100 pg/rnl:i.zs un/ml) and 2 mM L-glutamine, seeded in 75 cm?



minichromosome maintenance complex component 8 2.92 0.000841489 cancer susceptibility
candidate 5 2.92 0.0330594 leukotriene 134 12-hydroxydehydrogenase 2.92 0.000685452
glutamate-cysteine ligase, modifier subunit 2.91 0.00378868 forkhead box M1 2.91 0.0203154 adipose
differentiation-related protein 2.90 0.000331751 membrane bound 0-acyltransferase domain
containing 1 2 90 0.01185 ubiquitin- conjugatlng enzyme E2T (putative) 2.90 0.00741886 cell division

cycle asso .00628 rin aI %%gtj CD49 ha g%%um of VLA-3 2.88
0008y 4145 COAGIHBHHED o b SR HHEL T ORI RA BT ORI HRBEA nomolog,
E. coli) (S. wéuteﬂi%a@()zz 87 0.000854739 ATP-binding cassette, sub-family C (CFTR 2.87 0.00382491
family with sequence similarity 29, member A 2.85 0. 00111165 SH2 domain containing 4A 2.84

0. 0323646
Two dimensional (2D) cell growth

5 Cells were allowed to adhere to a plastic surface for 48-72 hours after which the
media was changed every 3-4 days. After 2-3 passages, the cells were cryopreserved,
thawed and seeded for a secondary growth in flasks. When reaéhing 60-80 %
confluence cells were detached from the growth flask using 0.25 % trypsin-EDTA and
seeded into new flasks (usually évery 3-5 days), for another 2-5 passages. Cultured cells

10 were thereafter collected for analysis or for culturing in bioreactors.
PluriX™ Plug Flow biofeactor « The PluriX™ Plug Flow bioreactor
{Pluristern, Haifa, Israel; as was previously described in U.S. Pat. No. 6,911,201 and
WO/2007/108003), was loaded with 1-100 ml packed 3D porrosive carriers (4 mm in
diameter) made of a non woven fabric matrix of polyester. These carriers enable the
15  propagation of large cell numbers in a- relatively small volume. Glassware was
designed and manufactured by Pluristern (Pluristem, Haifa, Israel). The bioreactor was
maintained in an incubator of 37 °C, with flow rate regulated and monitored by a valve
and peristaltic pump. Thé bioreactor contains a sampling and injection point, allowing
the sequential seeding of cells. Culture medium was supplied at pH 6.7-7.4 from a
20 reservoir. The reservoir was supplied by a filtered gas' mixture containing air/CO,/0O; at
differing proportions, depending on cell density in the bioreactor. The O, proportion
was suited to the level of dissolved O, at the bioreactor exit, determined by a monitor.
The gas mixture was supplied to the reservoir via silicone tubes or diffuser (Degania
Bet, Emek Hayarden, Israel). The culture medium was passed through a separating
25  container which enables collection of circulating, non-adherent cells. Circulation of the
medium was obtained by a peristaltic pump. The bioreactor was further equipped with
an additional sampling point and containers for continuous medium exchange.
Production of PLX adherent cells - Non-confluent primary buman adherent 2D
cell cultures, grown as described above, were trypsinized, washed, resuspended in
30 DMEM supplemented with 10 % FBS, Pen-Strep-Nystatin mixture (100 U/ml:100
ug/ml:1.25 un/ml) and 2 mM L-glutamine, and seeded (10°-10° cells/ml) via an

injection point omio the 3D carriers in a sterile Plug Flow bioreactor. Prior to



membrane protein, palmitoylated 1, 55kDa 2.84 0.000396285 CDC28 protein kinase regulatory
subunit 1B 2.84 0.0107391 PSMC3 interacting protein 2.84 0.00766442 elastin microfibril interfacer 2
2.84 0.0192072 topoisomerase (DNA) Il alpha 1701cDa 2.83 0.0321109 transmembrane protein 106C
2.82 0.000214223 41 histone cluster I, H3b 2.80 0.0304598 chromosome 18 open reading frame 24
2.80 0.00347442 epidermal growth factor receptgr, pathway substrate 8 2.79 0.0194949 high-mobility

group nuclsgsamalbribe daman? 26,0 098038 Sch2 T A0RRAP SRdieckdormain and RLD <

2.78 0.00679‘184 ASF1 anti-silencin functLon 1 homolog ..cerevisiae) 2.77 9.0’0543408 thyroid
hormone ré&epmskintspabiorutaciaves o 120 881 §Ganiahasrrvaserd eith Puthgase’s growth

medium containing 10 % heat-ipactivated fetal calf serum and a Pen-Strep-Nystatin
mixture (100 U/ml:100 ug/mi:1.25 un/ml). Flow was kept at a rate of 0.1-5 mi/min.
5  Seeding process involved cease of circulation for 2- 48- hrs, thereby allowing the cells to
settle on the carriers. Bioreactor was kept under controlled temperature (37 °C) and pH
conditions (pH = 6.7-7.4); using an incubator supplied with sterile air and CO; as
needed. Growth medium was replaced 2-3 times a week. Circulation medium was
replaced with fresh DMEM media, every 4 hr to 7 days. At a density of 1 X 1051 X

10 107 cells/ml (following 12-40 days of growth), total medium volume was removed from
the bioreactor and bioreactor and carriers were washed 3-5 times with PBS. PLX
adherent cells were then detached from the carriers with Trypsin-EDTA; (Biological
Industries, Beit Ha'emek, Israel; 3-15 minutes with gentle agitation, 1-5 times), and
were thereafter resuspended in DMEM and cryopreserved.

15

EXAMPLE 2
Production of the placenta derived adherent cells of the present invention

PLX-C adherent cells were produced by the present invention which exhibit
different characteristics then the above described PLX adherent cells.

20 Materials and Experimental Methods ,

Celligen™ Plug Flow bioreactor — The production of adherent cells of the
present invention by Celligen™ (PLX-C celis) is composed of several major steps as
illustrated in Figure 1. The process starts by collection of a placenta from a planned
caesarean section at term.

25 Adherent cells are then isolated from whole placentas, grown in tissue culture
flasks (2D cultures), harvested and stored in liquid nitrogen as 2D-Cell Stock (2DCS),
the appropriate amount of 2DCS are thawed, washed and seeded onto carriers in
bioreactors for further expansion as 3D-culture. After 4-12 days of growth in the
bioreactors, cells are harvested and cryopreserved in gas phase of liquid nitrogen as

30 PLX-C.



2.75 0.00619878 Idnesin family member Cl 2.74 0.00821937 high-mobility group nucleosomal binding
domain 2 2.73 0.00384071 ornithine decarboxylase 1 2.73 0.00144868 v-myb myeloblastosis viral
oncogene homolog (avian)-like 2 2.71 0.00989416 KIT ligand 2.70 0.00641955 dual-specificity
tyrosine-(Y)-phosphorylation regulated 1d 2.70 0.0234606 intraflagellar transport 80 homolog
(Chlamydomonas) 2.70 0.0247286 transmembragg protein 48:2.69 0.00458248 EBNAL binding

protein 2 2.69 0.0%{9862[9(%&‘/‘\/”]&9 interactor 2.69 1.88E-05 exonuclease 1 2.68 0.00739393
transketolase (Wernicke-Rorsa off syndrome) 2.68 1.92E-05 somatostatin receptor 1 2.68 0.0144901

isocitrate dehydrofyBmdrsBagkBinea e 26676 G Hrormyriaiy sty sadeicppievstSkin 2
the Helsinki Committee of the medical facility. Accordingly, all placenta donors signed

an informed consent and Donor Screening and Donor Testing was performed.
5 ' Immediately after taking the placenta from the donor (during the caesarean procedure),
it was placed in a sterile plastic bag and then in a temperature-preserving box with ice
packs.
Recovery and Processing of adherent cells
To initiate the process, the placenta tissue was cut into pieces under aseptic
10  conditions under laminar flow hood, washed with Hank’s buffer solution and incubated
for 2-5 hours at 37 °C with 0.1 % Collagenase (1 mg Collagenase/ml tissue). 2D cell
medium (2D-Medium comprising DMEM supplemented with 10 % FBS, fungizone
0.25 ug/ml and Gentamycin 50 pg/ml) was added and the digested tissue was roughly
filtered through a sterile metal strainer, collected in a stetile beaker and centrifuged (10
15 - minutes, 1200 RPM, 4 °C). Using gentle pippeting, suspended cells were then diluted
with 2D-Medinm supplemented with antibiotics, seeded in 175 cm” flasks and
. incubated at 37 °C in a tissue culture incubator under humidified condition
supplemented with 5 % COa. i?ollowing 2-3 days, in which the cells were allowed 1o
adhere to the flask surface, they were washed with PBS and 2D-Medium was added.
20 Two Dimensional (2D) Cell Growth
Prior to the first paésage, growth medium samples of 10 % of the total flask
number in quarantine was pooled and taken for mycoplasma testing (IPC2). If cells
were found to be megative for Mycoplasma (EZ-PCR Mycoplasma kit, Biological
Industries, Israel}, cells were réif:ased from quarantine. After 1-2 additional passages
25  using 2D-Medium supplemented with antibiotics, cells were transferred to the 2D
production clean room (2DP). Once in Room 2DP, culture was continued for another 3-
6 passages using 2D-Medium without antibiotics. Throughout the process, cultures were
grown in a tissue culture incubator under humidified conditions with 5 % CO? at 37 °C.
After a total of 6-9 passages (9-17 cell doublings), cells were collected and
30 cryopreserved as the 2D-Cell Stock (2DCS).
The first passage was usually carried out after 7-15 days. Beginning at passage

2 and continuing until passage 6-9, cells were passaged when the culture reached 70-90



2.67 0.0030499 minichromosome maintenance complex component 4 2.67 0.00342054- inhibitor of
DNA binding 1, dominant negative helix- loop-hel 2.66 0.036485 CDC28 protein Idnase regulatory
subunit 1B 2.66 0.0145263 keratin 18 2.66 8.40E-05 CD97 molecule 2.66 0.00994045 chromosome 6
open reading frame 173 2.64 0.00222408 BTB (POZ) domain containing 3 2.62 0.0166824 deafness,
autosomal dominant 5 2.62 0.00235481. K1AA028&,protein 2.62 0.00130563 Fanconi anemia,

complementyiof 04 02,21 AG2E340RPPICIKG KiBRSED (PreSaBbia)2 B0.AA09033

ribonudeotide reductase Ml po %ptide 000170076'ma& enzyme 1, NADP(+)-dependent,
cytosolic 239 Besks amsing SRS NCBEEcRBIRA dnmpiaxes @b it (289 seedeteirse S9bEccalcium

binding prot@iRsy3 of 4 + 0.5 x 10° cells/cm®. The size of the tissue culture flasks raised as the
passages proceed. The culturing process started in 175 cm® tissue culture flask,
5 continued in 500 cm® (Triple flask) and finally the cells were seeded into Cell Factory
10 tray (6320 cm?). _ '
Prior to cryopreservation, at the end of 2DCS growth period, the growth medium
was collected and the sample was prepared to be sent to an approved GLP laboratory for
Mycoplasma test (IPC 4). | |
10 Cryopreservation Procedure for 2D-Cell-Stock Product
For 2DCS cryopreservation, 2D-cultured celis were collected under aseptic
conditions using 0.25 % trypsin-EDTA. The cells were centrifuged (1200 RPM, 10°, 4
°C), counted and re-suspended in 2D-Medium. ‘
For freezing, cell suspensions were diluted 1:1 with 2D-Freezing Mixture (final
15 concentrations was 10 % DMSO, 40 % FBS and 50 % 2D-Medium). Approximately
1.5 - 2.5 x 10° cells were manufactured from one placenta. 4 ml of the cells were stored
at a final concentration of 10 x 10% ml in 5 ml cryopreservation polypropylene vials.
The vials were labeled and transferred to a conirolled rate freezer for a graduated
temperature reducing process (1 °C/min), after which they were transferred to storage in
20  gas-phase of a liquid nitrogen freezer., This material was referred to as the 2D-Cell
Stock (2DCS) batch.
Initiation of the Three Dimensional (3D) Culture Procedures
To begin 3D culture, an appropriate amount (150 + 50 x 10% of cells from
2DCS were thawed in the 2DP room and washed with 3D-Medium (DMEM with 10 %
25  FBS and 20 Mm Hepes) to remove DMSO prior to seeding in the prepared-in-advanced
bioreactor systems. The content of each 2DCS vial was pipetted and diluted 1:9 with
pre—wannéd (37 °C) 3D-Medium. The cells were centrifuged {1200 RPM, 107, 4 °C)
and re-suspended again in 50-100 ml pre-warmed (37 °C) 3D-Medium in a 250 ml
sterile bottle. A sample was taken and cells were counted using a Trypan Blue stain in
30 order to determine cell number and viability. The cell suspension was transferred under
a laminar flow hood into a (0.5 L seeding bottle. From the seeding bottle the cell

suspension was transferred via sierile tubing to the bioreactor by gravitation.



2.58 0.0324073 ubiquitin-conjugating enzyme E2L 3 2.57 0.00343347 BUB1 budding uninhibited by
benzimidazoles 1 homolog beta 236 0.0166047 glycerol kinase 2.55 2.66E-05 TAF9B RNA
polymerase Il, TATA box binding protein (TBP)-as 2.54 0.0170365 TAF9B RNA polymerase I, TATA
box binding protein (TBP)-as 2.54 0.0170365 42 histone cluster 1, H2bg 2.52 0.000180822
high-mobility group box 2 2.52 0.0196872 N1MA#mever in mitosis gene a)-related kinase 2 2.50

0.00289469 proliqg.gymtyn%pme(}aﬁ}% R YRPe GBS P8 frix domain containing 1 2.49
0.00471977 cell division cycle associated 5 2.49 0.01021 fucosidase, alpha-L- 2, plasma 2.49

0.00540929 cycliFEEHIAREGHRER™ 2 49
3D growth phase was performed using an automatic CelliGen Plus® or BIOFLO

310 bioreactor system [(New Brunswick Scientific (NBS)] depicted in Figure 2. The
5  bioreactor system was used for cultivation of cell culture, in which conditions were
suitable for high cell concentrations. The culfivation process was carried out using a
bioreactor in a perfusion mode. The lab scale bioreacior was coastructed of two main
systéms — the control system and the bioreactor itself (vessel and accessories). The
parameters of the process were monitored and controlled by a control console which
10 included connectors for probes, motof and pumps, control loops for Dissolved Oxygen
(DO), pH, perfusion and agitation (with a motor), a gases control system, water
circulation and heating system for temperature control and an operator interface. The
controlled process parameters (such as temperature, pH, DO etc.} could be displayed on

the operator interface and monitored by a designated controller.

15 Cell culture growth procedure in the bioreactors

As noted in the section hereinabove, 150 £ 50 x 10° cells from the cryopreserved
2DCS were thawed, washed and seeded in a sterile bioreactor. The bioreactor contained
30-50 gr carriers (FibraCel® disks, NBS), made of Polyester and Polypropylene and 1.5
+ 0.1 L 3D-Medium. The growth medium in the bioreactor was kept at the following
oo 20  conditions: 37 °C, 70 % Dissolﬁed Oxygen (DO) and pH 7.3. Filtered gases (Air, COo,
N, and O,) were supplied as determined by the control system in order to keep the DO
value at 70 % and the pH value at 7.3. For the first 24 hours, the medium was agitated
at 50 Rounds Per Minutes (RPM) and increased up to 200 RPM by day 2. For the first
2-3 days, the cells were grown in a batch mode. Perfusion was initiated when the
25 medium glucose concentration decreased below 550 mg/liter. The medium was
pumped from the feeding contéiner to the bioreactor using sterile silicone tubing. All
tubing connections were performed under laminar flow using sterile connectors. The
perfusion was adjusted on a daily basis in order to keep the glucose concentration
constant at approximately 550 = 50 mg\liter. A sample of the growth medium was
30 takén every 1-2 days for glucose, lactate, glutamine, glutamate and ammonium
concentration determination (BioProfile 400 analyzer, Nova Biomedical). The glucose

consumption rate and the lactate formation rate of the cell culture enabled to measure



0.00250724 lamin 13 receptor 2.49 0.000151784 hypoxanthine phosphoribosyltransferase 1 (Lesch-
Nyhan synd 2.49 0.000634057 tripartite motif-containing 25 2.47 0.0456344 proteasome (prosome,
macropain) subunit, beta type, 9 (lar 2.46 0.0202595 proteasome (prosome, macropain) subunit, beta
type, 9 (lar 2.46 0.0202595 proteasome (prosome, rnacropain) subunit, beta type, 9 2.46 0.0202595
(lar sphingomyelin synthase 2 2.46 0.0020701 tggnsmen3brane protein 62 2.45 0.00761064

glucose-6- y P 4 91

retlnoblastf)& %§ W 18})? gzdﬁ%gg%g%g‘é‘%% %1%2@1%332“‘}19% %?6%38&%% Bhg{@g} gm[le b%%%

(alpha N- a@@ﬁ;ﬂméajﬁdmmmm_e@@eiaﬁgalactosyl 1, 2.43 0.00830766 cofilin 2 (muscle) 2.43
Harvest of the 3D Grown PLX-C Cells from the Bioreactor

The cell harvest process started at the end of the growth phase (4-12 days). Two
s samples of the growth medium were collected. One sample was prepared to be sent to
an approved GLP laboratory for Mycoplasma testing according to USP and Eu
standards. This medium sample was considered as part of the Mycoplasma testing of
the final product and the results were considered as part of the criteria for product
release. | _
10 The 3D-grown culture was harvested in the Class-100 laminar area in room 3DP
as follows:
The bioreactor vessel was emptied using gravitation via tubing to a waste
container. The bioreactor vessel was then refilled with 1.5 L pre-warmed PBS (37°C).
The agitation speed was increased to 150 RPM for 2 minutes. The PBS was drained via
15  tubing by pressure or gravity to the waste bottle. The ‘washing procedure was repeated
twice,
In order to release the cells from the carriers, 1.5 L pre-warmed to 37°C Trypsin-
EDTA (Trypsin 0.25 %, EDTA 1 mM) was added to the bioreactor vessel and carriers
were agitated for 1-4 minutes in 150 RPM, 37 °C. 250 m! FBS was édded to the
20 bioreactor vessel and the cell suspension was collected to a 5 L sterile container. Cell
suspension was divided to 500 ml sterile centrifuge tubes which were centrifuged (1200
RPM, 10, 4 °C) and re-suspended in cryoﬁresewation solution at a concentration of 5-

30"10° cells/ml. Cells were aseptically filled and cryopreserved as PLX-C.

25 EXAMPLE 3
Comparison of the adherent cells of WO/[2007/108003 (PLX) to the adherent cells of
 the present invention
Adherent cells produced by WO/2007/108003 (designated herein as PLX}), as
described in Example 1 hereinabove, were compared to the new adherent cells of the

30  present invention (designated herein as PLX-C).



0.0459235 hypothetical protein LOC201725 2.42 0.000313319 cell division cycle 25 homolog A (S.
pombe) 2.42 0.000341692 breast cancer 1, early onset 2.41 0.0180553 transaldolase 1 2.41
0.00199537 mRNA turnover 4 homolog (S. cerevisiae) 2.41 0.00373104 glucosaminyl (N-acetyl)
transferase 1, core 2 (beta- 1,6-N- 2.41 0.0197148 cysteine rich transmembrane BMP regulator 1
(chordin-like) 2.41 0.0267286 tissue factor pathway inhibitor (lipoprotein-associated 2.40 0.0356227

chromosome 16 QpgRARANNG Faperimentaf BENEB5191 glycogenin 1 2.39 0.0224317
transmembrane protein 154 2.39°0.0045589 tubulomterstitial nephritis antigen-like 1 2.39 0.00510812

CTP synthase 2.388 Gpeleorrairsinn Hhryi-ealin Bataed o6 Cstiges andnk s ojainsg 73 geminin,

DNA replica{ignuinhibéRrfdad with 70 % EtOH O.N, centrifuged and re-suspended in a Propidium
Iodide (PI) solution containing 2 pg/ml Pl (Sigma), 0.2 mg/ml Rnase A (Sigma) and 0.1
5 % (v/v) Triton (Sigzﬁa) for 30 minutes.. Cell cycle was analyzed by FACS.

Gene expression array (Microarray) - Adherent cells were obtained from human
full term placentas and were expanded Plurix or by Celligen. Three different baiches of
cells were obtained from each of the expansion methods for further examination.

RNA was extracted from the éells (Qiagen- Rneasy micro kit) and applied to an

10 Affymetrix whole genome expression array. The chip used GeneChip® Human Exon

1.0 ST Array (Affymetrix, Santa Clara, California, USA}.'
FACS analysis of membrane markers - cells were stained with monoclonal
| antibodies as previously described. In short, 400,000-600,000 celis were suspended in
0.1 ml flow cytometer buffer in a 5 mi test tube and incubated for 15minutes at room
15 temperature (RT), in the dark, with each of the following monoclonal antibodies
(MAbs): FITC-conjugated anti-human CD29 MADb (eBioscience), PE conjugated anti
human CD73 MADb (Becton Dickins'on) “PE conjugated anti human CD105 MADb
(eBioscience), PE conjugated anti human CD90 MAb (Becton Dickinson), FITC-
conjugated anti-human CD45 MAb (IQProducts), PE-conjugated anti-human CD19
20 MAb (IQProducts), PE conjugated anti human CD14 MAb (IQProducts), FITC
copjugated anti human HLA-DR MAb (iQProduct), PE conjugated anti human CD34
MADb (IQProducts), FITC conjugated anti human CD31 MADb (eBioscience), FITC
conjugated anti human KDR MAb (R&D systems), anti human fibroblasts marker (D7-
FIB) MAb(ACRIS), FITC-conjugated anti-human CD80 MAb (BD), FITC-conjugated
25  anti-human CD86 MAb (BD), PE conjugated anti-human CD200 MAb (BD), FITC-
conjugated anti-human CD40 MAb (BD), FITC-conjugated anti-human HLA-ABC
MAb (BD), Isotype IgG1 FITC conjugated (IQ Products), Isotype IgG1 PE conjugated

(IQ Products).

Cells were washed twice with flow cytometer bﬁffer, resuspended in 500 pl flow
30 cytometer buffer and analyzed by flow cytometry using FC-500 Flow Cytometer
(Beckman Coulter). Negative controls were prepared with relevant isotype fluorescence

molecules.



0.00167629 lamin B1 237 0.0477748 SPC24, NDC80 kinetochore complex component, homolog (S.
cc 236 0.00287227 glutathione reductase 2.36 0.00353875 ribosomal protein L22-like 1 236
0.00335381 fumarylacetoacetate hydrolase (furnarylacetoacetase) 2.36 3.88E-05 43 small nucleolar
RNA, C 235 0.0188991 family with sequence similarity 64, member A 2.35 0.0019785 epithelial cell
transforming sequence 2 oncogene 2.35 0.0005743152 polynaerase (DNA directed), epsilon 2 (p59

subunit) 2.34 0.0087 2012y R BEPh BeReRof a¥BRY 7 E-06 glutathione S-transferase M2 (muscle) 2.33
0.0402076 elongation factor, RNAbEé)Iymer sell, 22.33.0,0130017 thBoredoxin 233 0.009636

polymerase (DNA“F Al PaTRAgRLblopRf B L 0REHG MBS Gitssa9epey A) were sumulated wit

equal amount of irradiated (3000 Rad) PB derived MNCs (from donor B). Increasing
amounts of PLX-Cs were added to the cultures. Three replicates of each group were
5 seeded in 96-well plates. Cells were cultured in RPMI 1640 medium containing 20 %
FBS. Plates were pulsed with‘ 1 pC *H-thymidine during the last 18 hrs of the 5-day
culturing. Cells were harvested over a fiberglass filter and thymidine uptake was
quantified with scintillation counter.
For CFSE staining, PB-MNC cells were stained for CFSE (Molecular Probes) for
10 proliferation measurement before culturing. Cells were collected after 5 days and the
intensity of CFSE staining was detected by Flow Cytometry.
ELISA | o
ELISA was carried out as was previously described. In short, MNCs (isolated
from peripheral blood) were stimulated with 5 pg/ml ConA (Sigma}, 0.5 ;ig/ml IPS
15 (SIGMA), or 10 ug/ml PHA (SIGMA) in the presence of PLX-C under humidified 5 %
CO2 atmosphere at 37 °C. Supernatants were collected and subjected to cytokine
analysis using ELISA kits for IFNy (DIACLONE), TNFa (DIACLONE) and IL-10
(DIACLONE). ‘
Experimental results
20 The changes in manufacturing with Celligen as compared to Plurix resulted in

several major differences (summarized in Table 1, below).

Table 1: Comparison between Plurix system (W0/2007/108003) and Celligen

system (teachings of the present invention)

Teachings of

Parameier WO/2007/108003 the present Improvement
invention
.| Scale up of the
process.
Higher
Working production level
volume (ml) 280 1500 in  the present
teachings  (2-8
population
_ doubling)
Weight  of Scale up of the

carrier (gr) 14 30 process in  the




breast cancer 2, early onset 2.32 0.00586847 CDC45 cell division cycle 45-like (S. cerevisiae) 2.32
0.00735977 H2A histone family, member Z 2.32 0.0129697 transporter 1, ATP-binding cassette,
sub-family B (MDR 2.31 0.0164234 transporter 1, ATP-binding cassette, sub-family B (MDR 231
0.0164234 transporter 1, ATP-binding cassette, sub-family B (MDR 231 0.0164234 nucleolar
complex associated 3 homolog (S. cerevisiae) 23940 000373346 ATPase, Cat++ transportlng plasma

OD2AN1

membrane4-2-36-6-62303t minichromosome lllotlli" NaSS CRfnpex cpmponent-7-2:30-0-0457691
TIMELESRJIRERCHNG Profeifngz 684 6¥063 1062 V()th—| @g{;emdau bind n.g%pgpgﬂghtl 2.28 0.00329061
ras-related C3 botufinum tpxin substrate 2 (rho famiyestiaa 2.28 0.0292466 thymopoietin 2.28
0.0223176 peptidylprolyl isomerase F (cyclophilin{F) 2.28 0.00093846 iastivatachtbisgecyte cell
adhesion molecule 2.27 0/00242163 The present
teachings -~
Better flow of
medium and
nutrients.
WO/2007/10800
3 ~ Inefficient
Bed Conic, 50 ml Cylinder flow due to
configuration column Packed bed narrow outlet
form the conic
structore
Better
homogeneity of
medium flow.
Channeling in the -
plurix
Cell
concentration 3 % 10° cell / 5% 10° cell / Better cell to cell
at seeding X col g xcarrie: interaction in the
{cell / gr carnet gr present teachings
carrier)
Cell "
concentration 0.015 x 10° cell / 0.1x 10° cell / Better cell to cell
. interaction in the
at seeding mi ml present teachings
{cell / mi)
W0/2007/108003
- Heterogenic
distribution of the
Seeding at | cell culture inside
cecing at low . the carrier bed
medium volume Seeding at the .
. . . Insufficient
Seeding for 24h followed final working .
- - medium volume
procedure by addition of volume while .
. o in the first 24 h of
medium to final agitating :
i ] the run, Leading
working volume to unsuitable
working
conditions (acidic
environment)
Better product
quality.
i t
Production grff;é:;n harves
ghas:i 14-21 days 4-12 days Better vield.
uration Lower cost
process-in the
present teachings
Mode of Repeated batch — Perfusion Present teachings
operation medium change mode — rate - Moderate




polycomb group ring finger 5 2.27 0.000294142 Ran GTPase activating protein 1 2.27 9.68E-05
replication factor C (activator 1) 4, 371[Da 2.26 0.00164152 tubulin, beta 2C 2.26 0.000346744
minichromosome maintenance complex component 10 2.26 0.0037925 H2B histone family, member S
2.25 0.000885505 gamma-glutamyl hydrolase (conjugase, folylpolygammaglutamyl 2.25 0.0195219
transcription termination factor, RNA polymerase.li 2.25 0.000393489 polymerase (DNA directed),

delta

ot lo Y
;Tegtatory - subunitt

COLD. DAk DDDO DDt
IJURZ. 23U ULZLZS50Z3 U

b sl

fingcassette;sub-farmily B

(MDR Ppopath@B59077  trafgnesieyhedebP-bindingyeasseiigqsub-family g tMEHes: 25 0.00839077
transporter 1, ATP-binding cassette, sub-family B|(M¥Rida25 0.00859077 histone cluster 1, H2bf 2.25
0.0124279 eukaryotic transtaten instiation factor 1AyaX diplsedt 2.24 0.008B6::830ptwsphoglucomutase 2
2.24 0/00818204 according to conditions
the glucose regarding
concentration medium
(the medium composition
was changed throughout the
at glucose TR
concentration Continuous
i of 550 50 removal of toxic
mg/L) agents produced
by the cells.
In batch mode —
lower .
concentration of
essential
nutrients
(limiting factors)
Less cell debris
Present teachings
- More efficient
L Harvesting Process .
Harvesting in 50 inside the Har?est is carried
Harvest m} tub‘es? _ bioreactor out in a close
procedure Trypsinization 3 Trypsinization system.
cycles 1 eydle 1 trypsinization
cycle — better
quality of the
cells.
Present teachings
- Medium is
fiowing through
the packed bed —
medivm Better supply of
Circulation nutrients and
- between reservoir Cell Lift oxygen to the
Agiltation container to the impelier culture. :
column using Homogeneity of
peristaltic pump the medium
Improves other
‘control loops
(temp., DO, pH)
The production Present teachings
was carried out On-line direct - MOTE accurate
inside an control. measurement of
Temperature incubator. Heat transfer the culture
control Indirect via water temperature.
temperature jacket, Quick response.

control (of the

Short time to




peroxisomal D3,D2-enoyl-CoA isomerase 2.24 0.00148722 interferon-induced protein with

tetratricopeptide 2.24 0.0177928

repeats 0-2 and S-phase expressed 1 2.23 0.0241887

minichromosome maintenance complex component 2 2.23 0.0021347 family with sequence similarity
72, member A 2.23 0.00143248 RMIL RecQ mediated genome instability 1, homolog (S. cerev 2.23
0.00294705 FL120105 protein 2.23 0.0127979 mgéfiple coagulation factor deficiency 2 2.22 0.0116892

phytoceramidase, alkaline|2.22 0.0157729 colled{cadfamadn sontainirjg 68 2.22°0.00227586
dedicajdtaphmytekinesis 11 ¥ 2H00O8TE/ 7 platelaheeripadagtowth faclmmiplmanlypeptide
0.00176418 N-acylsphingosine amidohydrolase (névdytieosomal cerarhi 2.20 0.00728536 S-p
kinase{associated protein Zlgﬁ%}m reach st point,
chamber).
Heat transfer via
atr interface
Present teachings
Manually, - Bet'ter.
Temperature Indirect water On-line direct monitoring and
s e control of the
monitoring temp'era.ture monitoring. process.
monitoring. Quick response to
malfunctions.
Present teachings
- Better
. monitoring and
DO None On-line. control ofgthc
monitoring monitoring
process.
Quick response to
malfunctions
On-line direct Present teachings
control of a - Better control
None. ific set of DO level.
DO control Introduction of air _Sp‘?m . Better
only ggmt using maintenance of a
r, O, and . .
N spccl_ﬁ_ed working
> conditions
Present teachings
Only visual - Better control
pH monitoring On-line of pH level.
monitoring (Phenol red as Control and Better
and control part of the monitoring maintenance of a
medium) : specified working
conditions
W0/2007/108003
Overlay - Aeration by
Aeration Sparge only (sparge as an sparge creates
option) foam that might
damage the cells.

The changes in the manufacturing process resulted in changes in characteristics

of the obtained adhe_rent cells. These differences are summarized below.

Cell cycle analysis of PLX manufactured by Plurix compared to PLX-C

manufactured by Celligen - PLX-C cells obtained by Celligen were compared to PLX

cells obtained by Plurix in order to examine the distribution of the cells between the

different phases of the cell cycle. As is clear from Figures 3A-B, PLX-C cells expanded

by Celligen exhibited typical proliferating profile (distribution of cells between the

21

ase



2.20 0.00230153 polymerase (RNA) Il (DNA directed) polypeptide 0 (32kD) 2.20 0.0298794
ADP-ribosylation factor-like 6 interacting protein 1 2.20 0.00139745 histone cluster 1, H2bh 2.19
0.0377748 origin recognition complex, subunit 5-like (yeast) 2.19 0.049697 CDC28 protein kinase
regulatory subunit 2 2.19 0.0128024 histone cluster 1, H4c 2.19 0.0112695 hypothetical protein
LO0729012 2.19 0.000446087 DEAD (Asp-Glu-Adg-Asp) box polypeptide 39 2.19 0.000340561

chromatin gsreeabiniactosslesubydh BSpRAkal S 001 WA kel esagiing Dialpkhed 8 0.0177203
microtubule associated serine 2.18 0.00536974 MHC class | polypeptide-related sequence B 2.18

0.0165406 BT hh-likkese sspibnipdiraetotinh 56Hs yesy bapsed ShdiraRralfrsiiMdiMhogenic
homolog sthautit € ¢Misdn Bidi4-000FRRHAZs supatedetttmbydiofolate dehydrogenase (NADP+

dependent) Microarray comparison between Plurix and Celligen obtained cells - gene

5 expression arrays enabled to simultaneously monitor ‘gehome—wide expression profiles
of adherent cells derived from human full term placentas expanded by Plurix (PLX) or
by Celligen (PLX-C). These results enabled to asses the molecular mechanism
underlying phenotypic variation between cells obtained by these different growth
methods (see Table 2, below).

10 ,

Table 2: Gene expression in Plarix cells (W 0/2007/ 108003} compared to

Celligen cells (teachings of the present invention)

Gene Celiigen vs Plurix | p-value(treat)
(fold change)
interferon-induced protein with tetratricopeptide 17.52 0.0401812
repeats '
aldehyde dehydrogenase 1 family, member Al 16.76 0.00145807
lenkocyte-derived arginine aminopeptidase - 1399 3.88E-06
keratin 27 pseudogene 27 ‘ 12.258 0.000224998
similar to Keratin, type I cytoskeletal 18 (Cytokerati 11.83 (1.000304949
G protein-coupled receptor, family C, group 5, 10.35 3.39E-05
member A '
integrin, alpha 6 ' 9.84 0.0411667
G protein-coupled receptor 126 8.73 0.00197635
coapulation factor I (thromboplastin, tissue factor) 7.36 0.012192
Rho GDP dissociation inhibitor {GDI}) beta 7.36 0.00200066
| signal peptide, CUB domain, EGF-like 3 , 1.20 0.0255115
interferon-induced protein with tetratricopeptide 709 : 0.0135777
repeats
dickkopf homolog 1 (Xenopus laevis) 7.06 3.06E-Q7
NAD(PYH dehydrogenase, guinone 1 6.63 0.000282423
keratin 18 ‘ 6.46 0.000514523
opioid growth factor receptor-like 1 5.96 0.00114551
mal, T-cell differentiation protein-like 595 0.00664216
neurofilament, medium polypeptide 150kDa 5.86 6.0190611
DEP domain containing 1 - 5.82 0.000370513
cathepsin C -1y ) 0.00532262
WAS 5.47 0.00178153
serpin peptidase inhibitor, clade B (ovalbumin), 5.44 0.0190218
member
solute carrier family 7, (cationic amino acid fransporte 5.33 0.00688017
intetferon-induced protein with tetratricopeptide repea 5.18 0.00357376;
NUF2, NDC80 kinetochore complex component, 5.08 0.00276524




2.18 0.00119726 chromosome 6 open reading frame 167 2.18 0.0011095 pituitary tumor-transforming
1 2.17 0.0485166 ribonuclease H2, subunit A 2.17 0.00669936 X-ray repair complementing defective
repair in Chinese ham 2.16 0.0369865 membrane protein, palmitoylated 5 (MAGUK p55 subfamily
memb 2.16 0.00211873 karyopherin alpha 2 (RAG cohort 1, importin alpha 1) 2.16 0.000650645
pleckstrin homology domain containing, family A (&posphm 2.15 0.0256434 ribosomal protein L39-like

2.15 0.004293 % B4-karypphern u.,,ha 2 (R/—\G eohoftdtmpertin a}pha 1) 215-60-6086766649; amyloid
omoogfsu ere DTN PPN -
beta (A4) pr e SHIRIET HLH ﬁ‘dx *Sgel-lhl)i B, m2:156-:00201664 H§§|LI|IUI||L SOR%5H nance
complex CONTPEE i scdicidstd gg‘BQ’fTI‘StOTTE’CTUS[’EFI‘F 2a RERIeERRe 13 open
reading framB3f adedr GPAHL LT 35ciaRd prard#® 0107 (S. (ereV|S|a§35z 14°0. Ultgq;‘gg;4ggg4
Rho GTPase activating protein 29 4.85 0.0466211
cell division cycle 20 homolog (S. cerevisiae) 4.8¢ 0.00514206
family with sequence similarity 111 member B 4.63 0.000125819
PDZ binding kinase 4.54 0.00784983
establishment of cohesion 1 homolog 2 (S. cerevisiae) 4.53 0.000773033
guanylate binding protein 4 4.47 0.0002159%44
lipase A, lysosomal acid, cholesterol esterase 4.42 0.0167385
{(Wolman dise
kinesin family member 20A 4.39 0.00582352
KIAA0101 4.28 0.0105909
cyclin-dependent kinase inhibitor 3 (CDX2-associated 4.25 0.000732492
dual
thymidylate synthetase : 4.23 0.00685584
chromosome 13 open reading frame 3 4.18 0.000548296
aurora kinase A 4.16 0.00632571
nei endonuclease VHI-like 3 (E. coli) 4.14 0.00115606
centrosomal protein 55kDa 4.13 0.0021952
oxidized low density lipoprotein (lectin-like) receptor 4.11 - 0.0205198
1
denticleless homolog (Drosophila) 4.05 0.00141153
anillin, actin binding protein 4.01 0.010923
ribonucleotide reductase M2 polypeptide 3.98 0.00834059
ankyrin repeat domain 1 (cardiac muscle) 3.93 0.00911953
transcription factor 19 (8C1) 359 - 000109627
keratin 18 3.89 0.000112551
non-SMC condensin I complex, subunit G 3.88 0.00537097
cyclin E2 3.87 0.000203389
trypsinogen C 3.86 0.00416276
small nucleolar RNA, C 381 (.0334484
tight junction protein 2 {zona occludens 2) 3.81 0.00012562
kinesin family member 18A 3.78 0.00134108
kinesin family member 2C 377 0.0059888
shugoshin-like 1 (S. pombe) 3.76 0.00101318
polo-like kinase 1 (Drosophila) 375 €.0140309
thymidine kinase 1, soluble 3.73 0.00124134}
transcription factor 19 (8C1} 3.73 0.00124327
transcription factor 19 (SC1) 3.73 0.00124327
claspin homolog {(Xenopus laevis) 3.71 0.00683624
GINS complex subunit 1 (Psfl homolog) 3.69 0.00104515
microsomal glutathione S-transferase 1 3.67 0.041701
arylacetamide deacetylase-like 1 3.67 0.000962645
SPC25, NDCBO kinetochore coniplex component, 3.65 0.00568662
homolog (S. ce
integrin, alpha 4 (antigen CD49D, alpha 4 subunit of 3.62 0.0158411
VLA-4
catenin {cadherin-associated protein), aipha-like 1 3.57 7.46E-05
discs, large homolog 7 (Drosophila) 3.56 0.0317074




45 WD repeat and HMG-box DNA binding protein 1 2.13 0.0034833 sulfide quinone reductase-like
(yeast) 2.13 0.0473641 chromosome 16 open reading frame 63 2.12 0.000804179 M-phase ~
phosphoprotein 1 2.12 0.0271814 minichromosome maintenance complex component 6 2.12
0.0161279 homeobox A9 2.11 0.00520942 fibroblast growth factor 9 (glia-activating factor) 2.10
0.0475844 cell division cycle 25 homolog C (S. pambe) 2.10 0.0169914 chromosome 9 open reading

(activator 1)

(yeast) 2.09

frame 64 2.1Q SRt RiagyenetibidgHM) Icjnase 1 3,89 0.025516 Hrerbsagion factor C
AvikdldRa 2.09 0.00768959 hypothetical protein LOC440894 2.09 0.0103358|small nuclear
ribonucleopricteghy&x polypeptide 16lcDa 2.09 0.0334665 CSE1 cl¥&osomeg sedre4@ttén 1-like

0098686 2rawindbhatidylinosital glycan anchar biosyd#bsis, classOA00540143
cyclin A2 3.53 0.00965934
heat shock 22kDa protein 8 3.52 0.0219583
sema domain, immunogiobulin domain (Ig), short 3.49 0.008548
basic doma

Rho GTPase activating protein 11A 349 0.00834174
Fanconi anemia, compiementation group I 3.43 0.00464532
BUBI1 budding uninhibited by benzimidazoles 1 342 0.0108258
homolog (yeast

ovary-specific acidic protein _ 3.42 0.00334641
cholinergic receptor, muscarinic 2 3.41 0.0320078
cell divisioncycle 2, Glto Sand G210 M 3.41 0.0017111
protein regulator of cyiokinesis 1 3.39 0.0325664
minichromosome maintenance complex component 5 3.38 {.00475504
sperm associated antigen 5 3.37 0.00906321
maternal embryonic leucine zipper kinase 3.34 0.00908391
small nucleolar RNA, C 3.33 0.0298703
carnitine palmitoyltransferase 1A (liver) 3.33 0.00170894
similar to Ubiquitin-conjugating enzyme E2S (Ubigui 3.33 0.000415822
kinesin family member 11 333 0.00515145
NIMA (never in mitosis gene a)-related kinase 7 3.33 0.00139114
ADAM metaliopeptidase with thrombospondin type 1 332 0.0102751
motif,

transforming, acidic coiled-coil containing protein 3 3.31 (.0014577
cyclin B1 3.29 0.0103092
MAD?2 mitotic arrest deficient-like 1 (yeast) 3.28 0.00488102
dihydrofolate reductase 3.28 0.00178879
NIPA-like domain confaining 3 3.27 .00164708
cell division cycle associated 2 3.26 0.0122226
apolipoprotein B mRNA editing enzyme, catalytic 3.26 0.00308692
polypep '

cyclin B2 : 3.25 0.016544
endonuclease domain containing 1 3.24 0.000426245
dihydrofolate reductase pseudogene 3.23 0.00141306
ATPase, Na+ : 3.23 0.000381464
replication factor C (activator 1).3, 38kDa 3.23 0.00109668
WD repeat domain 76 3.22 0.0023531
pleckstrin 2 317 (0.0304429
Rac GTPase activating protein 1 3.17 0.00381613
PHD finger protein 19 3.17 0.000177604
deleted in lymphocytic leukemia, 2 3.15 0.0109528
centromere protein I 3.15 0.0106816
BRCAI1 associated RING domain 1 3.14 0.000540414
regulator of G-protein signalling 4 3.13 0.00781061
STAM binding protein-like 1 311 0.0181743
sulfiredoxin 1 homolog (S. cerevisiae) 3.10 5.14E-05
chromosome 15 open reading frame 23 3.08 0.000147331
TTK protein kinase 3.08 0.0112171




0.0151967 centromere. protein 0 2.09 0.00397056 family with sequence similarity 20, member B 2.09
0.00460031 hypothetical protein FLJ40869 2.09 0.00444509 guanine nucleotide binding protein (0
protein), gamma 11 2.08 0.00140559 calcyclin binding protein 2.08 0.00524566 ATP-binding cassette,
sub-family E (OABP), member 1 2.08 0.00454751 CD44 molecule (Indian blood group) 2.08
0.000651436 exosome component 8 2.08 0.00132017 family with sequence similarity 102, member B

2.08 O'OZSZ%?QEE_S‘{ ]goﬁé%?lstﬁl' I?wﬁl%ﬁégg&igégzgsz famity with sgguence i'“”ﬂ,‘dﬁ}é@%g nember A
2.07 0.000JJ‘Rﬁ)iﬁ:z (2R anemia, Complenentation group B A.g'fw.uuuz%wi’ﬁg‘g:famlly
member 22 Z 0410192206 histone cluster I, HZai 2.07 O[0T6I623 gégaccinia (elajed3ehmse 1 2.06
protein tyrosine phosphatase-like A domain containing 3.06 0.0419644
serpin peptidase inhibitor, clade B (ovalbumin), 3.05 0.0030439
member ,
kinesin family member 4A 3.05 0.6114203
hypothetical protein DEKFZp762E1312 3.05 0.00726778
ubiguitin-conjugating enzyme E25 3.04 0:00118205
hydroxysteroid dehydrogenase like 2 3.63 3.71E-05
ATPase family, AAA domain containing 2 3.01 0.00415258
TPX2, microtubule-associated, homolog {(Xenopus : 3.00 0.0253137
laevis)
histone cluster 1, H4d 3.08 0.030183
kinesin family member 23 _ 2.99 0.00790585
heat shock 70iDa protein 2 2.99 0.0215102
origin recognition complex, subunit 1-like (yeast) 2.99 0.00207753
dihydrofolate reductase 2.98 0.00307793
hyaluronan-mediated motility receptor (RHAMM) 2.97 0.00467816
3'-phosphoadenosine 5'-phosphosulfate synthase 2 2.97 1.43E-05
glvcerol-3-phosphate dehydrogenase 2 (mitochondrial) 2.95 0.00211969
nucleolar and spindle associated protein 1 . 295 0.00520875
diaphanous homolog 3 (Drosophila) 2.95 0.00107709
kinesin family member 14 2.94 0.00947901
histone cluster 1, H1b 2.9 0.0470898
guanine nucleotide binding protein (G protein), alpha 292 0.00184597
inhi
minichromosome maintenance complex component 8 2.92 0.000841489
cancer susceptibility candidate 5 2.92 0.0330594
ieukotriens B4 12-hydroxydehydrogenase 2.92 0.000685452
glutamate-cysteine ligase, modifier subunit ) 291 (.00378868
forkhead box M1 29 0.0203154
adipose differentiation-related protein 2.90 0.000331751
membrane bound O-acyltransferase domain containing 2.90 0.01185
1
ubiguitin-conjugating enzyme E2T (putative) 2.20 0.00741886
cell division cycle associated 3 2.89 0.006289
integrin, alpha 3 (antigen CD49C, alpha 3 subunit of 2.88 0.00574148
VIA-3
coagulation factor X111, B polypepfide 2.88 0.0294465
RADS1 homolog (RecA homolog, E. coli) (8. . 287 0.000854739
cerevisiag) :
ATP-binding cassette, sub-family C (CFTR 2.87 0.00382491
family with sequence similarity 29, member A 2.85 0.00111165
SH2 domain containing 4A 2.84 0.0323646
membrane protein, palmitoylated 1, 55kDa 2.84 0.000396285
CDC28 protein kinase regulatory subunit 18 2.84 0.0107391
PSMC3 interacting protein 2.84 0.00766442
elastin microfibril interfacer 2 2.84 0.0192072
topoisomerase {DNA) I alpha 170kDa , 2.83 0.0321109
transmembrane protein 106C - 282 0.000214223




0.0233182 integrator complex subunit 7 2.06 0.000841371 flap structure-specific endonuclease 1 2.06
0.006882 hypothetical protein FLI25416 2.06 0.000177531 ecotropic viral integration site 2B 2.06
0.0171408 retinitis pigmentosa 2 (X-linked recessive) 2.05 0.0264185 centromere protein L 2.05 -
0.000880856 cofactor required for Spl transcriptional activation, subu 2.04 0.00141809 chromosome
20 open reading frame 121 2.04 0.0146323 familyswith sequence similarity 72, member A 2.04

0.00162905| tagny nibsequmnce similarity 72, member A 2.04 020465234 ¢ukaryabgstginslation
initiation factetirdhos¥atnkesheh 04 ORGSO elongation factor, RA# polymefase.ih32472423 0.0458007
ATPase, Na-e12de@n8. 9831 B8iéri stomperchagtery subi@ea@ 83 0.0244273 brix domairD €apa48ing 1 2.03
high-mobility group nucleosomal binding domain 2 2.78 0.0030536
SCL 2.78 (.00390288
hect domain and RLD 4 2.78 0.00679184
ASF1 anti-silencing function 1 homolog B (5. 2.1 0.00543408
cerevisiae)
thyroid hormone receptor interactor 13 2.76 0.0118319
cell division cycle associated 8 - 2.75 0.00619878
kinesin family member C1 2.74 (.00821937
high-mobility group nucleosomal binding domain 2 2.73 (.00384071
ornithine decarboxvlase 1 2.73 0.00144868
v-myb myeloblastosis viral oncogene homolog 2.1 0.00989416
{avian)-like 2
KIT ligand 2.70 0.00641955
dual-specificity tyrosine-(Y)-phosphorylation 2,70 0.0234606
regulated ki '
intraflagellar transport 80 homelog (Chlamydomonas) 2.70 0.0247286
transmembrane protein 48 2.69 0.00458248
EBNAI binding protein 2 2.69 0.00296292
ZW10 interactor 2.69 1.88E-03
gxonuclease 1 2.68 0.00739363
transketolase {Wernicke-Korsakoff syndrome) 2.68 1.92E-05
somatostatin receptor 1 2.68 0.0144801
isocitrate dehydrogenase 3 (NAD+) alpha 2.67 0.00297129
cytoskeleton associated protein 2 2.67 0.0030459
minichromosome maintenance complex component 4 2.67 0.00342054
inhibitor of DNA binding 1, dominant negative helix- 2.66 0.036485
loop-hel .
CDC28 protein kinase regulatory subunit 1B 2.66 0.0145263
keratin 18 2.66 8.40E-05
CD97 molecule 2.66 0.00994045
chromosome 6 open reading frame 173 2.64 0.00222408
BTB (POZ) domain containing 3 2.62 0.0166824
deafness, autosomal dominant 5 2.62 0.00235481
KIAAQ286 protein 2.62 0.00130563
Fanconi anemia, complementation group D2 2.61 0.0281405
polo-like kinase 4 (Drosophila) 2.60 (.00209633
ribonucleotide reductase M1 polypeptide 2.60 0.600170076
| malic enzyme 1, NADP(+)-dependent, cytosolic 2.59 0.0435444
nonr-SMC condensin 1 complex, subunit H 2.59 0.0216752
S5160 calcium binding protein A3 2.58 0.0324073
ubiguitin-conjugating enzyme E2L 3 2.57 0.00343347
BUB1 budding uninhibited by benzimidazoles 1 2.56 0.0166047
homolog beta
glycerol kinase 2.55 2.66E-05
TAF9B RNA polymerase I, TATA box binding 2.54 0.0170365
protein {TBP)-as
TAF9B RNA polymerase II, TATA box binding 2.54 60170365
protein (TBP)-as '




0.00981178 sushi domain containing 1 2.03 0.0258164 46 ectonucleoside triphosphate
diphosphohydrolase 6 (putativ 2.03 0.00423628 fructosamine 3 kinase 2.03 0.00470972 Bloom
syndrome 2.02 0.0209259 tubulin, alpha Ic 2.01 0.00862586 E2F transcription factor 2 2.01 0.0496479 .
exosome component 2 2.01 0.00649147 kinesin family member 22 2.01 0.0242075 LTV1 homolog (S.
cerevisiae) 2.01 0.00812652 dihydrolipoamide S-ggeetyltransferase (E2 component of pyruv 2.01

0.0017901 T yIahSimE igﬂ'ﬁggnia viral-oncogene homotog B (raszr.gia[ed 201 @M@@@z
and WD rey GRICGRMAIR Srsuf b PU13797 annexin AI'Z.07% 0.0173p38 elaC npmoiy ¢k
0.00266504 NIMA (never in mitosis gene a)-related kinase 2 2.50 0.00285469
proline rich 11 2.50 0.0357125
myopalladin 2.49 0.0255088
brix domain containing 1 2,45 0.00471977
cell division cycle associated 5 2.49 0.01021
fucosidase, alpha-1- 2, plasma 2.49 0.00540929
cyclin-dependent kinase 2 2.49 0.00250724
lamin B receptor 2.49 0.000151784
hypoxanthine phosphoribosyltransferase 1 (Lesch- 2.49 0.000634057
Nyhan synd ‘
tripartite motif-containing 25 2.47 0.0456344
proteasome (prosome, macropain) subunit, beta type, 9 2.46 0.0202595
{lar .
proteasome (prosome, macropain) subunit, beta type, 9 2,46 0.0202595
{lar
proteasome {prosome, macropain) subunit, beta type, 9 2.46 0.0202595
(lar '
sphingomyelin synthase 2 2.46 (.0020701
transmembrane protein 62 2.45 0.00761064
plucose-6-phosphate dehydrogenase 2.44 (.00278311
PHD finger protein 1 2.44 0.010191
retinoblastoma-like 1 (p107) 2.44 0.00319946
KIAA1524 ‘ 2.43 0.0380688
ST6 (alpha-N-acetyl-neuraminyl-2,3-beta-galactosyl- 2.43 0.00830766
1,
cofilin 2 {muscle) , 2.43 0.0459235
hypothetical protein LOC201725 2.42 0.000313319
cell division cycle 25 homolog A (5. pombe} - 2.42 0.000341692
breast cancer 1, early onset 2.41 0.0180553
transaldolase 1 241 0.00199537
mRNA turnover 4 homolog (5. cerevisiag) 241 0.00373104
glucosaminyl (N-acetyl) transferase 1, core 2 (beta- 241 0.0197148
1,6-N-
cysteine rich transmembrane BMP regulator 1 - 241 0.0267286
(chordin-like) ‘
tissue factor pathway inhibitor (lipoprotein-associated 2.4 0.0356227
chromosome 16 open reading frame 59 240 0.00185191
glycogenin 1 239 0.0224317
transmembrane protein 154 .39 (.0045589
tubulointérstitial nephritis antigen-like 1 2.39 0.00510812
CTP synthase 2.38 8.80E-05
phenylalanyl-tRNA synthetase, beta subunit 2.38 0.000245973
geminin, DNA replication inbibitor 2.38 0.00167629
lamin B1 2.37 0.0477748
SP(C24, NDCB80 kinetochore complex componernt, 2.36 0.00287227
homolog (8. ce
glutathione reductase 2.36 0.00353873
ribosomal protein L22-like 1 2.36 0.00335381
fumarylacetoacetate hvdrolase (fumarylacetoacetase) 2.36 3.88E-05

ing finger

coli) 2.00



aldehyde dehydrogenase 9 family, member Al 2.00 0.00911609 tubulin, alpha 4a 2.00 0.0435427
nuclear pore complex interacting protein -2.00 0.00111223 oculomedin -2.01 0.00778869 similar to
Pl-3-kinase-related Icinase SMG-1 -2.01 0.0356628 golgi autoantigen, golgin subfamily a-like
pseudogene -2.01 0.00770626 spectrin repeat containing, nuclear envelope 1 -2.01 0.00438469
nuclear pore complex interacting protein -2.01 0.g@117582 sushi, nidogen and EGF-like domains 1

-2.01 0.00164145,JRtegrRNdpRa V (Vifronectin receptor, pipha palggeptide 2.0 1H385¢ 702
cyclin-depengefilykinasequrateitan2dBodd misthieita, CDK4)|-2.04 0.9350268 lysyl eadesmsike 4 -2.04
0.0120148 nuglediapaiie cosiiminsienanting oraigine-2.04/ 0.000223856 calcium.ef0d21058D657494
calsyntenin |eRBdr8:00800 88t ed), epsilon 2 (pS9 subunit) - 2.34 0.00479612
glycerol kinase : , 2.34 . 3.37E-06
glutathione S-transferase M2 (muscle) 2.33 0.0402076
elongation factor, RNA polymerase I1, 2 2.33 0.0130017
thioredoxin ' 2.33 0.009636
polymerase (DNA directed), alpha 2 (70kD subunit) - 232 0.0033903
breast cancer 2, early onset _ 2.32 0.00586847
CDC45 cell division cycle 45-like (§. cerevisiae) 2.32 0.00735977
HZ2A histone family, member Z 2.32 0.0125697
transporter 1, ATP-binding cassette, sub-family B 231 0.0164234
(MDR
transporter 1, ATP-binding cassette, sub-family B .31 0.0164234
(MDR
transporter 1, ATP-binding cassette, sub-family B 231 0.0164234
{MDR C :
nucleolar complex associated 3 homolog (8. 2.30 0.000373346
cerevisiag)
ATPase, Ca++ transporting, plasma membrane 4 2.30 0.023011
minichromosome maintenance complex component 7 2.30 0.0457651
TIMELESS interacting protein 2.29 0.00771062
von Hippel-Lindau binding protein 1 2.28 0.00329061
ras-related C3 botulinom toxin substrate 2 (rho family, 2,28 0.0292466
sma ‘
thymopoietin ' 2.28 0.0223176
peptidviprolyl isomerase F (cyclophilin F) - 228 0.06093846
activated leukocyte cell adhesion molecule 227 0.00242163
polycomb group ring finger 5 2.27 0.000294142
Ran GTPase activating protein 1 2.27 9.68E-05
replication factor C (activator 1) 4, 37kDa 2.26 0.00164152
tubulin, beta 2C 2.26 0.000346744
minichromosome maintenance complex component 10 2.26 0.0037925
H2B histone family, member S 2.258 0.000885505
gamma-glutamyl hydrolase (conjugase, 2.25 0.0195219
folylpolygammaglutamyl : '
transcription termination factor, RNA polymerase 1§ 2.25 (.000393489
polymerase (DNA directed), delta 2, regulatory 2.25 0.0123823
subunit 50k
transporter 1, ATP-binding cassette, sub-family B 2.25 0.00859077
(MDR
transporter 1, ATP-binding cassette, sub-family B 2.25 0.00859077
(MDR
transporter 1, ATP-binding cassette, sub-family B 2.25 0.00859077
(MDR : ~ '
histone cluster 1, H2bf ) 0.0124279
eukaryotic translation initiation factor 1A, X-linked 2.24 0.00330183
phosphoglucomutase 2 2.24 0.00818204
peroxisomal D3,D2-enoyl-CoA isomerase 224 0.00148722
interferon-induced protein with tetratricopeptide 2.24 (0.0177928




cell adhesion molecule 1 -2.05 0.0261129 solute carrier family 22 (organic cation transporter), -2.05 -
0.0137275 RUN and FYVE domain containing 3 -2.05 0.00387265 glucosidase, alpha; acid (Pompe
disease, glycogen storage di -2.05 0.000418401 nuclear pore complex interacting protein -2.05
0.00988632 proline-rich nuclear receptor coactivator 1 -2.06 0.0039587 membrane
metallo-endopeptidase -2.06 0.0152684 PHD finggr proteln 21A -2.06 0.00980401 Rho

GTPase- aCHv%LnEg protein—=2-06-6-60705186-homeobox §6 -2.06-6-003017 ¢ muctear pote complex
interacting rglgg},dgwage\é%s@gdjy phosphotipase A2 Tgceptor 1, B301cDa-2-0y 348819343 nuclear
pore compleXRIEAmIEmE Aondnds I A IS haENPMol0g 3.45T0S0pHIa) (00p104R844 nuclear
pore compleXRigraatiRe;pesie imda il fR0R04A84309 2.23 0.00143248
RMI1, RecQ mediated genome mstabﬂlty 1, homolog 2.23 0.00294705
(8. cerev '
FLI20105 protein 2.23 0.0127979
multiple coagulation factor deficiency 2 2.22 0.0116892
phytoceramidase, alkaline 222 0.0157729
coiled-coi! domain containing 68 222 0.00227586
dedicator of cylokinesis 11 C 21 0.00697577
platelet-derived growth factor alpha polypeptide 2.21 0.00176418
N-acylsphingosine amidohydrolase (non-lysosomal 2.20 0.00728536
cerami
S-phase kinase-associated protein 2 (p45) 2.20 0.00230153
polymerase (RNA) 11T (DNA directed) polypeptide G 2.20 0.0298794
(32kD) _
ADP-ribosylation factor-like 6 interacting protein 1 2.20 0.00139745
histone cluster 1, H2bh A 2.19 0.0377748
origin recognition complex, subunit 3-like (yeast) : 2.19 0.049697
CDC28 protein kinase regulatory subunit 2 ' 2.19 0.0128024
histone cluster 1, Héc .19 0.0112695
hvpothetical protein LOCT29012 2.1% 0.000446087
DEAD (Asp-Glu-Ala-Asp) box polypeptide 39 2.19 (.000340561
chromatin assembly factor 1, subunit B (p60) 2.18 .0119687
MLF1 interacting protein 2.18 (L0177203
microtubule associated serine 2.18 0.00536974]
MHC class I polypeptide-related sequence B 2.18 0.0165406
shugoshin-like 2 (8. pombg} 2.18 (.000852557
COPS9 constitutive photomorphogenic homolog S 218 0.000793512
subunit 6 (Arab :
methylenetetrahydrofolate dehydrogenase (NADP+ 2.18 0.00119726
dependent)
chromosome 6 open reading frame 167 _ 2.18 0.0011095
pituitary tumor-transforming 1 ‘ 2.17 0.0485166
ribonuclease H2, subunit A - 2.17 0.00669936
X-ray repair complementing defective repair in 2.16 0.0369865
Chinese ham :
membrane protein, palrmtoylatad 5 (MAGUK p55 : 2.16 0.00211873
subfamily memb ~
karyopherin alpha 2 (RAG cohort 1, importin alpha 1) 2.16 0.000650645
pleckstrin homology domain containing, family A 2,18 0.0256434
{phosphoi
ribosemal protein L39-like , 2.15 - 0.00429334
karvopherin alpha 2 (RAG cohort 1, importin aipha 1) 215 0.000700649
amyloid beta (A4) precursor protein-binding, family 2.15 0.00201004
B.m
minichromosome maintenance complex component 3 2.14 0.0018389
histone cluster 1, H2ai . 214 0.0129155
chromosome 13 open reading frame 34 2.14 0.000702936
RAD18 homolog (S. cerevisiae) 2.14 0.0016685




cyclin-dependent kinase 6 -2.09 0.0456892 dynamin 1 -2.09 0.00139674 47 jumoniji, AT rich
interactive domain 1B -2.09 0.00861002 calcium binding and coiled-coil domain 1 -2.09 0.00370041
insulin-like growth factor 1 receptor -2.09 0.00114467 nuclear pore complex interacting protein -2.10
0.000377834 CD82 molecule -2.10 0.0175517 bromodomain adjacent to zinc finger domain, 2B -2.10

9.88E-05 -2.10 0.00666187 synaptotagmln Xl -2

proto-onco
protein -2.14

%)10
ana 2 12 0 M20169-DOAC

IIF\Nf\IF

oaand H

WD e *Lﬁp\ﬁjﬂﬁq— qx'IﬁNA"ﬁmﬂ} rb’t@mi pATo2T, 'Hb'cw Pore-CONRT
suli“c‘ié‘(ﬁ;fn%‘ﬁ'é' reduciase-Tike (yost) — >~/ 2.13 0.0473641
chromosome 16 open reading frame 63 2.12 0.000804179
M-phase phosphoprotein 1 2.12 0.0271814
minichromosome maintenance complex component 6 2.12 0.0161279
homeobox AS 211 0.00520942
fibroblast growth factor 9 (glia-activating factor) 2.10 0.0475844
cell division cycle 25 homolog C (8. pombe) 2.10 0.0169914
chromosome 9 open reading frame 64 2.10 0.0265979
U2AF homology motif {UHM) kinase 1 2.09 0.0255167
replication factor C (activator 1) 2, 40kDa 2.09 0.00768959
hypothetical protein LOC440894 2.09 0.0103358
small nuclear ribonucleoprotein D1 polypeptide 2.09 0.0334665
16kDa

CSE1 chromosome segregation 1-like (yeast) 2.09 0.0013662
phosphatidylinosito! glycan anchor biosynthesis, class 2.09 0.0151967
W

ceniromere:protein O 2.09 0.00397056
family with sequence similarity 20, member B 209 0.00460031
hypothetical protein FLI40869 2.49 0.00444509
guanine nucleotide binding protein (G protein), 2.08 0.00140559
gamma 11

calcyclin binding protein 208 0.00524566
ATP-binding cassette, sub-family E (OABP), member 2.08 0.00454751
1

CD44 molecule {Indian blood group) 2.08 0.000651436
exosome component 8 2.08 000132017
family with sequence similarity 102, member B 2.08 0.025743
histone cluster 2, H3d 2.07 0.0102932
family with sequence similarity 33, member A 2.07 0.600318673
Fanconi anemia, complementation group B 2.07 0.000255109]
kinegin family member 22 287 0.0192406
histone cluster 1, H2ai 2.07 0.0161621
vaccinia related kinase 1 2.06 0.0233182
integrator complex subunit 7 2.06 0.000841371
flap structure-specific endonuclease 1 2.06 0.006882
hypothetical protein FLI25416 2.06 0.000177531
ecotropic viral integration site 2B 2.06 0.0171408
retinitis pigmentosa 2 (X-linked recesswe) 2405 0.0264185
centromere protein L 2.05 0.000880856
cofactor required for Spl transcnpnonai activation, 2.04 0.00141809
subu

chromosome 20 open reading frame 121 2.04 0.0146323
family with sequence similarity 72, member A 2.04 0.00162905
family with sequence similarity 72, member A 2.04 0.00165234
eukaryotic translation initiation factor 1A, X-linked 2.04 0.00520549
elongation factor, RNA polymerase 11, 2 2.03 (.0458007
ATPase, Na+ 2.03 0.0189108
histone cluster 1, H3a 2.03 0.0244273
brix domain containing 1 2.03 0.00981178
sushi domain containing 1 2.03 0.0258164

0129428 K1AA1546 -2.11 0.000255634 jun B

f\ ND 7712,

teracting



-2.15 0.0350357 B-cell CLL -2.15 0.00343507 nuclear pore complex interacting protein -2.15
0.00263888 v-abl Abelson murine leukemia viral oncogene homolog 1 -2.16 0.0136688 nuclear pore
complex interacting protein -2.16 0.00583397 FAT tumor suppressor homolog 1 (Drosophila) -2.18
0.0158766 transformer-2 alpha -2.18 0.012256 chimerin (chimaerin) 1 -2.18 0.0287031 milk fat
globule-EGF factor 8 protein -2.18 0.000987073 ygamin D (1,25- dihydroxyvitamin D3) receptor -2.19

0.0001922 qam@g&%? PP ESRICPh Sy HAREIgE Tty 1 -2 2059 000906 3% [gimenjbglomain
containing 1@wuuz0 0.018 WNK lysine deficient protein kinase 1 -2.21 1.57E-05 protocadherin
beta 14 -2.2F0:0340E892 dastactin blndlng protein 2 -2.21|2.28E-Q0%VW domaimacostaning
transcription Bégul aodrbme 2.02 0.0209259
tubulin, alpha lc ' 201 ~ (.00862586
E2F transcription factor 2 2.0 0.0496479
£X080me component 2 - 2.01 0.00649147
kinesin family member 22 2.01 0.0242075
LTV1 homolog (8. cerevisiae) 2.01 0.00812652
dihydrolipoamide S-acetyltransferase (E2 component 2.01 0.00179011
of pyruv
v-ral simian leukemia viral oncogene homolog B (ras 2.01 . 0.012225
related
ring finger and WD repeat domain 3 ‘ 2.01 0.0013797
annexin Al 201 0.0173578
elaC homolog 2 (E. coli) 2.00 0.00266504
aldehyde dehydrogenase 9 family, member Al 2.00 0.00611609
tubulin, alpha 4a 2.00 0.0435427
nuclear pore complex interacting protein -2.00 0.00111223
oculomedin -2.01 0.00778869
similar to PI-3-kinase-related kinase SMG-1 -2.01 0.0356628
golgi autoantigen, golgin subfamily a-like pseudogene -2.01 0.00770626
spectrin repeat containing, nuclear envelope 1 -2.01 (.00438469
nuclear pore complex interacting protein - =201 0.00117582
sushi, nidogen and EGF-like domains 1 -2.01 I 000161120
integrin, alpha V {vitronectin receptor, alpha -2.02 1 0.00252702
polypeptide
cyclin-dependent kinase inhibitor 2B (p15, mhlblis -2.04 0.0150268
CDK4) ‘ :
lysyl oxidase-like 4 -2.04 0.0120148
nuclear pore complex interacting protein -2.04 0.600213956
calcinm : -2.04 0.00657494
calsyntenin 3 ' , -2.04 0.00300887
cell adhesion molecule 1 =285 0.0261129
solute carrier family 22 (organic cation fransporter), 2.5 0.0137275
RUN and FYVE domain containing 3 -2.05 0.00387265
glucosidase, alpha; acid (Pompe disease, glycogen -2.05 0.000418401
storage di
nuclear pore complex interacting protein -2.05 0.00988632
profine-tich nuclear receptor coactivator 1 -2.06 0.0039587
membrane metalio-endopeptidase «2.06 0.0152684
PHD finger protein 21A ‘ _ -2.06 0.00980401
Rho GTPase-activating protein . =246 0.00705186
homeobox B6 : -2.06 0.00301714
nuclear pore complex interacting protein 2,07 0.00032839
phospholipase A2 receptor 1, 180kDa -2.07 0.00069343
nuclear pore complex interacting protein -2.08 0.000352007
skt homolog 3 (Drosophila) -2.08 0.02844
nuclear pore complex, interacting protein -2.09 {.000414309
cyclin-dependent kinase 6 -2.09 0.0456892
dynamin 1 -2.09 0.00139674




-2.22 0.0379899 cyclin Li -2.22 0.00831474 nuclear factor of activated T-cells, cytoplasmic, calcine
-2.22 0.00786451 pellino homolog 1 (Drosophila) -2.23 0.00939357 golgi autoantigen, golgin subfamily
a-like pseudogene -2.24 0.00603583 chromosome 7 open reading frame 10 -2.26 0.00738442 golgi
autoantigen, golgin subfamily a-like pseudogene -2.27 0.00320764 small Cajal body-specific RNA 17
-2.27 0.0301336 Iatent transformlng growth factqn,beta blndlng proteln 2 2 29 4.08E-05 golgi

autoantlgen AT N HyEE A6z al pha
polypeptide cﬁcﬁﬁn%fd&%g gﬂ&g@@glq&ﬂﬁﬁ ramily 4T, member 233950 0. 004b.5ﬁ]62'ﬁ§i]’4<flead box P1
-2.30 0.0463 %38l xmetalapeptdase:14 (membrane-jnsertedp 481 1.93F-Ohdpangeription factor 4
-2.31 0.0367 8aSejid popeegisicinieracting protein -2.10 0.000377834
CD82 molecule -2.30 0.0175517
bromodomain adjacent to zinc finger domain, 2B 2,10 9.88E-05
- A L 0.00666187
synaptotagmin X1 . -2.11 0.0129428
KIAA1546 -2.11 0.000255634
jun B proto-oncogene «2.12 (0.0120169
CXXC finger 6 ' -2.12 0.0277527
nuclear pore complex interacting protein -2.14 0.00282604
Cdon homolog (mouse) -2.15 0.0350357
B-cell CLL -2.15 0.00343507
nuclear pore complex interacting protein -2.15 0.00263888
v-abl Abelson murine leukemia viral oncogene -2.16 0.0136688
homolog 1 '
nuclear pore complex interacting protein -2.16 (.00583397
FAT tumor suppressor homolog 1 (Drosophila) -2.18 0.0158766
transformer-2 alpha -2.18 0.012256
chimerin {chimaerin) 1 -2.18 0.0287031
milk fat globule-EGF factor 8 protein -Z18 {.0009870673
vitamin D (1,25- dihydroxyvitamin D3) receptor -2.19 0.000192208
neuroblastoma, suppression of tumorigenicity 1 ~2.240 : 0.00090639
jumonji domain containing 1A - «2.20 0.0188513
WNK lysine deficient protein kinase 1 221 1.57E-05
protocadherin beta 14 -2.21 0.0103852
cortactin binding protein 2 -2.21 2.28E-05
WW domain contammg transcription regulator 1 -2.22 0.0379859
cyclin L1 ~2.22 0.00831474
nuclear factor of activated T-cells, cytoplasmic, “2nd2 0.00786451
calcine
pellino homolog 1 (Drosophila) -2.23 (.00939357
| golgi autoantigen, golgin subfamily a-like pseudogene -2.24 0.00603583
chromosome 7 open reading frame 10 & -2.26 ‘ 0.00738442
| golgi autoantigen, golgin subfamily a-like pseudogene =227 0.00320764
small Cajal body-specific RNA 17 -2.27 0.G301336
latent transforming growth factor beta binding protein -2.29 4.08E-03
2 .
golei autoantigen, golgin subfamily a, 84 -2.2% 0.0111179
inhibin, beta A (activin A, activin AB alpha -2.29 0.00877271
polypeptide)
solute carrier family 41, member 2 -2.30 0.00453672
forkhead box P1 ‘ ~2.30 0.0463138
matrix metallopeptidase 14 (membrane-mserted) L =231 1.93E-05
transcription factor 4 : ~2n3l 0.0367869
jin oncogene -2.32 7.21E-05
neuroepithelial cell transforming gene 1 -2.33 {.010968%
asporin -2.33 0.000659873
v-fos FBJ murine ostecsarcoma viral cncogene ~2.35 0.0138624
homolog




-232 7.21E-05 neuroepithelial cell transforming gene 1 -233-0.0109689 asporin -2.3370.000659873
v-fos FBJ murine osteosarcoma viral oncogene homolog -235 0.0138624 48 e s hrin-B2 -236
0.00611474 WDo -2.36 0.0387851 similar to dJ402H5.2 novel srotein similar to we -236 0.00621503
PX domain containin_ serine -2.38 0.000927628 collagen, type VI, alpha 1 (epidermolysis bullosa, d
str 0.00109233 AE bindin: ‘totem1 -2.39 0.000103628 1 eroxidasin homolo: Droso shila -2.40

0.0021904 é’ﬁiﬁing—gb,bha!"'ci’ v’:llt‘a'._gf'PI‘U‘pCHdcllt,- L_typc, ai}._)ha 123&1'{) 24T 0-Q132P0% fPrader-Willi
sdrome ChrogBSUIE TRISBAS fof eonidmp 120 mdtme 1 9sitz=2.439.001309803,, #g7851]
nuatzull1tieRalld Iebng P Rovel protein similar to wo -2.36 0.00621503
PX domain containing serine - -2.38 0.000527628
collagen, type VII, aipha 1 (epidermolysis bullosa, -2.38 0.00109233
dystr
AE binding protein 1 ~2.39 0.000105628
| peroxidasin homolog (Drosophila) -2.40 0.00219049
calcium channel, voltage-dependent, L type, alpha 1C T «241 0.0189661
sub '
| Prader-Willi syndrome chromosome region 1 ‘ -2.45 . 0.0415526
midline 1 {Opitz -2.45 0.00130803
nuclear pore complex interacting protein ‘ -2.45 0.00354416
chromosome 1 open reading frame 54 -2.47 0.0186089
transmembrane protein 16A -2.48 0.0481085
basic helix-loop-helix domain containing, ciass B, 2 ~-2.49 0.00270257
nuclear pore complex interacting protein ~2.50 0.00316496
runt-related transcription factor 1 (acute myeloid - -2.50 0.000607387
leukemi
zinc finger protein 292 -2.50 0.029832
fibronectin leucine rich frangsmembrane protein 2 -2.51 0.0135122
nuclear pore complex interacting protein ~2.51 0.00283418
potassium voltage-gated channel, subfamily G, -2.54 (3.0244306
member 1
interleukin 19 -2.54 0.0310328
transforming growth factor, beta 3 -2.54 0.0287865
dihvdropyrimidinase-like 3 ' »2.55 0.0165203
golgi autoantigen, golgin subfamily a, 8B - «256 0.0121417
hypothetical protein PRO2012 -2.57 0.00756704
SATB homeobox 2 -2.57 0.039781
t-complex 11 (mouse}-like 2 ~2.57 0.0324227
ring finger protein 122 -2.57 0.0236621
chromosome 8 open reading frame 57 -2.5% 0.00261522
ADAM metallopeptidase with thrombospondin type 1 -2.60 0.0113968
motif, ‘ :
sushi, von Willebrand factor type A, EGF and «2.63 223805
pentraxin dom .
ST6 beta-galactosamide alpha-2,6-sialyltranferase 2 -2.64 0.0216987
sortilin-related VPS10 domain containing recepior 2 -2.65 0.00936311
protocadherin beta 9 -2.66 0.0285124
chromosome 5 open reading frame 13 -2.67 0.00410172
Enah -2.68 0.0077547
pyridoxal-dependent decarboxylase domain containing -2.69 0.00683647
2
similar to nuclear pore complex interacting protein ~2.70 0.0187322
nuclear pore complex interacting protein ~2.76 0.00368567
transmembrane protein 119 =278 0.00801387
chromaosome 14 open reading frame 37 -2.7¢ 0.0182453
sushi-repeat-containing protein, X-linked 2 <271 0.0253856
PDZ domain containing RING finger 3 -2.71 0.00931014
collagen, type X1I, alpha 1 -2.72 0.000204664




0.00354416 chromosome 1 open readin: frame 54 -2.47 0.0186089 transmembrane protein 16A -2.48
0.0481085 basic helix-loos-helix domain containin:, class B, 2 -2.49 0.00270257 -2.50 0.00316496
nuclear sore complex interactin. srotein runt-related transcription factor 1 (acute myeloid leuketni
-2.50 0.000607387 zinc fin:er 'protein 292 -2.50 0.029832 fibronectin leucine rich transmembrane
srotein 2 -2.51 0. 0135122 kasswa55|satsatU|sm| a 2 51 0.00283418 potassium voltage-gated

Channe' su ! tleukin-19-2.54 nn'zjn'z')g frﬂnn-F rmin: : owth
factor, beta 232 2 55 0-048E203 +—StmUGE 8B -2.56
0.0121417 hﬁ% it 56704 SATE)ZEﬁI neobox2 0:0137557
ATP-binding cassette, sub-family ember -2.73 0.00131361
1
trophinin 517 0.00298044
cormichon homolog 3 (Drosophila) -2.78 0.0261738
formin binding protein 1-like ~2.78 0.00290401
brain and acute leukemia, cytoplasmic -2.78 0.0476919
protein tyrosine phosphatase, receptor type, U ~2.80 -0.0270428
hypothetical protein MGC24103 -2.82 0.0346673
interferon indyced with helicase C domain 1 -2.83 0.0024839
phospholipid {ransfer protein -2.84 0.00999206
immediate early response 3 -2.87 0.0152127]
immediate early response 3 -2.87 0.0152127
ADAM metallopeptidase domain 12 (meltrin alpha) -2.87 0.600870288
synaptic vesicle glycoprotein 2A -2.88 0.00704212
chromosome 9 open reading frame 3 -2.88 0.00410177
thioredoxin interacting protein -2.90 0.0135494
early growth response 1 -2.93 0.000425035
small nucleolar RNA, C -2.94 0.00666866
small nucleolar RNA, «2.958 0.00765575
immediate early response 3 -2.9% 0.0167309
low density lipoprotein-related protein 1 (alpha-2- -2.99 4.26E-05
macrogio
bicaudal C homolog 1 (Drosophila) -2.99 0.0347162
homeobox B2 -3.03 0.00665994
small nucieolar RNA, C -3.10 0.0274043
small nucleolar RNA, C -3.10 0.0274043
matrix metallopeptidase 2 (gelatinase A, 72kDa -3.13 5.59E-05
gelatinase,
KIAA1I641 -3.14 0.00659194
collagen, type VI, alpha 3 -3.14 2.09E-{6
homecbox A2 -3.15 0.0435423
SH3 and PX domains 2B -3.15 0.0244357
collagen, type VI, alpha 2 -3.16 0.0149554
chromosome 9 open reading frame 3 -3.21 0.0233723
small nucleclar RNA, C -3.24 (1.0104491
| small nucleolar RNA, C -3.24 - 0.0104491
— -3.27 (0.00488845
UDP-N-acetyl-alpha-D-galactosamine: polypepnde N- -3.38 0.00964109
acetylga
cholesterol 25-hydroxylase -3.38 (0.0445558
EIAAT1641 _ -3.40 0.013175
ring finger protein 144 -3.40 0.0135334
versican -3.41 0.023885
 angiopoietin-like 2 -3.42 0.0245161
KIAAL1641 -3.44 (.0170531
FBJ murine osteosarcoma viral oncogene homolog B -3.54 0.00025573
similar to RIKEN cDNA 1110018M03 -3.59 000516476
early growth response 2 (Krox-20 homolog, -3.62 0.00821813

.



-2.57 0.039781 t-com flex 11 mouse -like 2 -2.57 0.0324227 tin' fin:er srotein 122 0.0236621 8 _-
-2.59 0,00261522 ADAM metallopeptidase with thrombospondin type 1 motif, -2.60 0.0113968 sushi,
von Willebrand factor type A, EGF and entraxin dom lailia -2.64 2.23E-05 0.0216987 ST6
beta-:alactosatnide al sha-2,6-sial Itranferase 2 11 -IVPS10:ways -2.65 0.00936311 rotocadherin
beta 9 -2.66 0.0285124 chromosome 5 0 'en reagin_ frame 13 -2.67 0.00410172 Enah -2.68

0.0077547 pyreptazdependent decarboxylase domain cbntaining 2 -2.69 0/00683647 isjil a sat Ismail

saga | Il -2 {didis0d8r3RAsapidlear sore-coms lex interactin: totem3r632 70 0.00368%a7244

‘ kinesin family member 268 -3.64 0.00363199
distal-less homeobox 5 ~3.66 (.000640157
similar to Protein KIAAQ220 -3.69 0.0302619
insulin-like growth facior 1 receptor -3.71 3.42E-05
protein tyrosine phosphatase, receptor type, N -3.77 0.0294569
KIAA1641 -3.85 0.0191782
sushi-repeat-containing protein, X-linked -3.85 0.00370941
microfibrillar-associated protein 2 ~3.91 0.0152901
complement component 1, s subcomponent -3.97 0.0395863
CD?24 molecule , ~3.99 0.0340122
homeobox B3 _ 402 0.0354368
trichorhinophalangeal syndrome 1 -4.02 0.00557712
Kallmann syndrome 1 sequence -4.04 0.600548703
ieucine rich repeat containing 17 -4.09 0.0263961
plexin domain containing 2 . -4.32 0031799
PTK7 protein tyrosine kinase 7 ' -4.42 0.000116114
supervillin -4.43 00412717
zinc finger protein 521 -4.58 0.00668815
calbindin 2, 29kDa {(calretinin} -4.77 0.0290743
ras homolog gene family, member J =479 0.00197982
integrin, alpha 11 -4.80 0.000390317
odz, odd Oz -5,05 0.00172671
F-box protein 32 -5.52 0.0212857
raftlin familv member 2 -5.72 0.0260454
clusterin -5.74 0.03035973
neurotrimin . -5.79 3.78E-06
WNT1 inducible signaling pathway protein 1 -5.86 0.000672342
insulin-like growth factor binding protein 5 -6.34 0.011614
sulfatase 2 ‘ -6.34 5.88E-05
microfibrillar-associated protein 4 693 0.00155578
junctional adhesion molecule 2 ' : ~7.07 0.0306758
fibronectin type I1I domain containing 1 -7.29 0.0334696!
sarcoglycan, delta (35kDa dystrophin-associated ~1.37 0.000881984
ghycoprotei
hephaestin -7.53 0.0123141
serpin peptidase inhibitor, clade F (alpha-2 antiplasmi -7.66 0.00362941
cystatin SN ~7.96 0.0496433
hemicentin 1 : : -8.18 0.0461603
tenascin C (hexabrachion) . -8.32 8.26E-03
biglycan ' -8.62 0.00161284
transmembrane, prostate androgen induced RNA -11.20 0.000100935
carboxypeptidase E -11.22 0.00738131

Expression of cellular markers on PLX-C cells - the surface antigens expressed

by PLX-C were examined using monoclonal antibodies. Results indicated that PLX-C



transmembrane srotein 119 -2.70 0.00801387 14 a SUILL 37 -2.70 0.0182453 sushi-re seat-containin:
protein, X-linked 2 -2.71 0.0253856 PDZ domain containin: RING fin:er 3 -2.71 0.0093 1014 calla:en, t
pc Xll, al ha 1 -2.72 0.000204664 49 matrix-remodelling associated 5 -2.72 0.000317637 collagen,
type V, alpha 1 -2.72 0.0 66427 dystrophin related protein 2 -2.72 0.0137557 ATP-binding cassette,
sub-family A (ABC1), member 1 -2.73 0.00131365]1trophinin -2.77 0.00298044 comichon homolog 3

il (15 SRR AR e e OB S gt o
hypotheticalegatitesinddes4 10334, CD45, CD19, CD14, CD200 and HLA-DR. In some
eﬁperiments, the immune phenotype test specifications were set as: > 90 % for all
positive markers and < 3 % for all negative markers. ' _
5 Furthermore, as shown in Figures 4A-B, PLX-C cultures did not express
endothelial markers as shown by negative staining for the two endothelial markers
CD31 and KDR. However, PLX-C expression of a fibroblast-typical marker was
evident {expression of D7-fib, Figure 4C). In addition, as is shown in Figure 4D, PLX-
C cells negatively express CD200. |

10 Immunogenecity and immunomodulatory properiies of PLX-C cells- as PLX-C
is comprised of adherent cells derived from placenta, it is expected to express HL.A type
1, which is expressed by all cells of the body and is known to induce an alloreactive
immune response. HIA type Il and other co-stimulatory molecules are 'typically
expressed only on the surface of Antigen Presenting Cells (APCs).

15 In order to examine the immunogenicity of the obtained PLX-C cells, the
expression of co-stimulatory molecules on the surface of these cell membranes were
performed. FACS analysis demonstrated the absence of CD80, CD86 and CD40 on the
PLX-C cell membranes (Figures 5SA-C). Moreover, PLX-C expressed low levels HLA
class I as detected by staining for HLA A/B/C (Figure 5D). The expression of

20  stimulatory and co-stimulatory molecules was similar to bone marrow (BM) derived
MSCs (as shown in Figures 5A-D). '

To further investigate the immunogenecity as well as the immunomodulation
properties of PLX-C cells, Mix Lymphocyte Reaction (MLR) tests were performed. As
shown in Figure 6A-B, PLX-C cells both escape aliorecognition and reduce T cell

25  response, as measured by Thymidine incorporation. Furthermore, the reduction in

| iymphocytes proliferation (evaluated by CPM measurement) was higher as the number
of PLX-C cells increased (in a dose dependent manmer). PLX-C also reduced
lymphocyte proliferation following mitogenic stimuﬁ, such as Concavalin A (Con A,
Figure 6B) and Phytohemagglutinin (PHA), and non-specific stimulation by anti~CD3,‘

30  anti-CD28 (data not shown).

In order to -investigate the mechanism of action by which PLX-C

immunomodulate lymphocyte proliferation, and to see if this action is mediated via cell



-2.82 0.0346673 interferon induced with helicase C domain 1 -2.83 0.0024839 phospholipid transfer
protein -2.84 0.00999206 immediate early response 3 -2.87 0.0152127 immediate early response 3
-2.87 0.0152127 ADAM metallopeptidase domain 12 (meltrin alpha) -2.87 0.000870288 synaptic
vesicle glycoprotein 2A -2.88 0.00704212 chromosome 9 open reading frame 3 -2.88 0.00410177
thioredoxin interacting protein -2.90 0.0135494 easly growth response 1 -2.93 0.000425035 small

nucleolar RiA ;702 (00 GGRMEsNQLRHGIE P R Lrmmiidr B/ aMRmgdie early

response 3 -2.99 0.0167309 low density Iipo?roteln-relategj protein 1 (alpha-2- macroglo -2.99
4.26E-05 bRtEudakre HoRboysinaihssEpmirg!l mothodotuliel PRumEbEdk ip sell contact but

enables the diffusion of cytokines between the two compartments). Results showed that
the inhibition of proliferation maintained even when cell to cell contact was inhibited
5 (data not shown). _

Cytokines secretion — as depicted hereinabove, PLX-C reduce the proliferation
rate of lymphocytes, probably through soluble factors. Further investigation of the
cytokines secreted by lymphocytes in response to PLX-C was performed to elucidate the
mechanism of action of PLX-C. As depicted in Figures 7A-B, culturing of mononuclear

10 cells with PLX-C slightly reduces the secretion of the pro-inflammatory cytokine INFy
and dramatically reduces the secretion of TNFa (even in the presence of low amounts of
PLX-C). In addition, following lipopolysaccharide (1.PS) stimulation, PB derived
MNCs secretion of IL-10 increased in the presence of PLX-C, while the secretion level
of TNFa decreased, in a dose dependent manner (Figure 7C).

15 |

‘ EXAMPLE 4
Comparison of Osteocyte differentiation of 2D adherent. cells of the present invention
and bone marrow cells
. The new adherent cells of the present invention (from placenta origin) were

20 grown under osteocyte differentiation stimulating conditions at their 2D adherent cell
stage in comparison to bone marrow derived cells.

Materials and Experimental Methods

Osteogenesis

Osteogenesis was carried out according to Chemicon osteogénesis kit (cat no.

25 scr(28, Millipore, MA, USA)

Osteogenesis induction medium

Osteogenesis induction medium was freshly made prior to each medium

exchange using the kit components (See Table 3, below).

30



-3.03 0.00665994 small nucleolar RNA, C -3.10 0.0274043 small nucleolar RNA, C -3.10 0.0274043
matrix metallopeptidase 2 (gelatinase A, 72kDa gelatinase, -3.13 5.59E-05 KIAA1641 -3.14
0.00659194 collagen, type VI, alpha 3 -3.14 2.09E-06 homeobox A2 -3.15 0.0435423 SH3 and PX
domains 2B -3.15 0.0244357 collagen, type VI, alpha 2 -3.16 0.0149554 chromosome 9 open reading
frame 3 -3.21 0.0233723 small wucleolar RNA, C3.24 0.0104491 small nucleolar RNA, C -3.24

0.0104491 -3.27 0.00488845 3{1%@ Bl- @g&x&@%@g Bmgﬁgguﬂgn@lypeptlde N- acetylga -335
e

0.0096410Q9 cholesterol 25-hydroxylas 445558 KIAA

Component Stock Amount Final con
‘ concentration

DMEM low glucose (Invitrogen, Gibeo) 8.7 ml 87 %
Serum (heat inactivated) 1ml 16 %
dexamethasone : 1 mM Tl 0.1 uM
Asorbic Acid-2-Phosphate solution 0.1 M 20wl 0.2 mM
Glycerol-2-Phosphate Solution 1M -1 100 gL 10 Mm
L-glutamine X 160 100 ul X1
Pen & Strep X 100 100 pl X1

To arrive at 1 mM dexamethasone solution, 900 pl ethanol was added to 100 ul
dexamethasone 10 mM solution. Stock solution was stored with the rest of the kit’s
5  compomnents at -20 °C. A 50 ml serum vial was heat inactivated, divided into 5 ml
aliquots and kept at -20 °C until use.
Coating 24-well tissue culture plates
A coating mixture comprising 12 pg/ml vitronectin and 12 pg/ml collagen (both
included in the kit) was prepared by diluting each with 1 x PBS.
10 The coating mixture was then added to the wells to cover the well surfaces (5
wells x 2 plates were prepared). Plates were incubated overnight at room temperature.
The coating mixture was then removed and the wells were rinsed once with PBS. Plates
were aspirated right before use.
Cell Growth
15 Placenta derived cells (plc11-3-1) or bone marrow derived celis (BM108) were
plated (200,000 cells per well) in 1 ml growth medium comprising DMEM (Invitrogen,
Gibceo), 10 % FCS (Invitrogen, Gibco), 2 Mm L-glutamine (Sigma-Aldrich), 45 pg/ml
Gentamicin-IKA (Teva Medical) and 0.25 ug/m! Fungizone (Invitrogen, Gibco).
Placenta derived cells (4 wells x 2 plates) or bone marfow derived cells (1 well x 2
20 plates) were grown until 100 % confluent (typically overnight} before initiating -
osteogenic differentiation.
When cells reached 100 % confluence, growth medium was aspirated and
replaced with 1 ml osteogenesis induction medium (differentiation day I).
Osteogenesis induction medium was replaced with fresh medium every 2-3 days for a

25  total of 14-17 days.



-3.40 0.013175 ring finger protein 144 -3.40 0.0135334 versican -3.41 0.023885 angiopoietin-like 2
-3.42 0.0245161 ICIAA1641 -3.44 0.0170531 FBJ murine osteosarcoma viral oncogene homolog 13
-3.54 0.00025573 similar to RIKEN cDNA 1110018M03 -3.59 0.00516476 early growth response 2
(Krox-20 homolog, -3.62 0.00821813 50 Drosophila) dachsous 1 (Drosophila) -3.63 0.00697244
kinesin family member 268 -3.64 0.00363199 distal-less homeobox 5 -3.66 0.000640157 similar to
Protein KIAA022Q4s3 69:2:03026 19 tims thinfilateg Gort bafaoodr e edepyors)3vas Bt ibeubsiptotein tyrosine

phOSphata%velthrggtggtg%éggedi&lcfgﬁﬂtion medinm but rather with the growth medium (described
hereinabove).
On day 17, osteocytes were fixed and stained with Alizarin Red Solution as
5  depicted in detail below.
Staining Protocol
Osteocyte staining was ﬁerformcd by first carefully aspirating the medium from
each well (carefully as to not aspirate the cells). Cells were then fixed by incubating in
iced cold 70 % ethanol for 1 hour at room temperature. The alcohol was then carefully
10  aspirated and the cells were rinsed twice with water (5-10 minutes each wash). The
water was then aspirated and alizarin red solution (500-1000 ul) was added to the cells.
Cells were incubated ‘with alizarin red solution at room temperature for 30 minutes.
Alizarin red was removed and‘ the cells were washed 4 times with 1 ml water and
aspirated after each wash. Finally, 1-1.5 ml water was added to each well to prevcnt
15 cell drying. The plates were microscopically visualized by an inverted Nikon
MmiCroscope.
Experimental results
Osteocyte différentiation of placenta- or bone marrow- derived adherent cells in
osteogenic induction medium resulted in differentiation of over 50 % of the bone
20 marrow cells, as demonstrated by positive alizarin red staining (Figusre 8B). On the
contrary, none of the placental derived cells of the present invention showed any signs

of osteogenic differentiation (see Figure 8E and Table 4, below).

Table 4: Differentiation summary

BM 1084 PLC-11-3-1 PLC-8-2-1 | Ple-15-3-4-2 Pic 4-3-1
BM109. 7 '
Osteocytes oo - - - .
Adipocytes +++ - - - -




0.0294569 KIAA1641 -3.85 0.0191782 sushi-repeat-containing protein, X-linked -3.85 0.00370941
microfibrillar-associated protein 2 -3.91 0.0152901 complement component 1, s subcomponent -3.97
0.0395863 CD24 molecule -3.99 0.0340122 homeobox 83 -4.02 0.0354368 trichorhinophalangeal
syndrome | -4.02 0.00557712 Kallmann syndrome 1 sequence -4.04 0.000548703 leucine rich repeat
containing 17 -4.09 0.0263961 plexin domain containing 2 -432 0.031799 PTKY protein tyrosine kinase

7 -4.42 0.000116114 supervillin -4.43 0.041Z4dA gimcdinger protein 521 -4.58 0.00668815 calbindin 2,
29kDa (calretinin) -4.77 0.0290743 ras-homolog gene family, member J -4.79
Comparison of osteocyte differentiation of 2D adherent cells of the present invention

and bone marrow cells in modified growth medium
The adherent cells of the present:invention (from placenta origin, at their 2D
5 adberent cell stage) or bone marrow derived cells were grown under osteocyte
differentiation stimulating conditions in a modified osteogenic medium comprising
Vitamin D and higher concentrations of dexamethasone.
Materials and Experiméntal Methods
Osteogenesis induction medium
10 Osteogenesis induction medivm was freshly made prior to each medium

exchange using the components listed in Table 5, below, along with Vitamin D.

Table 5: Osteogenesis medinm components

Component Steck con | Amount Final con
DMEM high glucose (Biological 8.7 mi 87 %
Industries, Bet Haemek, Isracl)

L-glutamine X100 100 pl X1
Serum (heat inactivated) 1ml 10 %
Dexamethasone (Chemicon) 10 mM 10 pl 10 uM
Asorbic Acid-2-Phosphate solution 01M 20wl 0.2 mM
(Chemicon) -

Glycerol-2-Phosphate Solution IM 100 plL 10 Mm
{Chemicon) -

Vitamin D {Sigma) 10 uM 110 uL 10 nM
Gentamycin (Biological Industries, Bet X 100 100 ul : X1
Haemek, Isracl)

15 A 50 ml serum vial was heat inactivated, divided into 5 ml aliquots and kept at -
20 °C until use.
Coating 48-well tissue culture ﬁlates
A coating mixture mmpﬁsing 12 pg/ml vitronectin and 12 pg/ml collagen (both
from Chemicon) was prepared by diluting each with 1 x PBS.
20 The coating mixture was then added to the wells to cover the well surfaces (5
wells x 2 plates were prepared). Plates were incubated overnight at room temperature.
The coating mixture was then removed and the wells were rinsed once with PBS. Plates

were aspirated right before use.



0.00197982 integrin, alpha 11 -4.80 0.000390317 odz, odd Oz -5.05 0.00172671 F-box protein 32- -
-5.52 0.0212957 raftlin family member 2 -5.72 0.0260454 clusterin -5.74 0.0303973 neurotrimin -5.79
3.78E-06 WNT1 inducible signaling pathway protein 1 -5.86 0.000672342 insulin-like growth factor
binding protein 5 -634 0.011614 sulfatase 2 -634 5.88E-05 microfibrillar-associated protein 4 -6.93
0.00155578 junctional adhesion molecule 2 -7.07;,0.0306758 fibronectin type Ill domain containing 1
-7.29 0.0334696 faygedlycan, delta (351cDa dystrophin-associated glycoprotei -737 0.000881984

hephaestin -733 0.0123141 serpin peptidase inhibitor, clade F (alpha-2 antiplasmi -7.66
Placenta derived cells (PLC 8-2-1, PLC 15 3-4-2 or PLC 19-4-3-1 fetal cells)

were plated (100,000 cells per well) in 0.5 ml growth medium comprising DMEM
~ (Invitrogen, Gibco), 10 % FCS (Imvitrogen, Gibco), 2 Mm L-glutamine (Sigma-
5  Aldrich), 45 pg/ml Gentamicin-IKA (Teva Medical) and 0.25pg/ml Fungizone
(Invitrogen, Gibco) (4 wells x 2 plates). Bone marrow derived cells (BM109) were
plated (150,000 celis per well) in 0.5 ml growth medium (as described above) (1 well x
2 plates). Cells were grown until 100 % confluent (typically overnight) before imitiating
osteogenic differentiation, .

10 When cells reached 100 % confluence, growtﬁ medium was aspirated and
replaced with 0.5 ml osteogenesis induction medium (differentiation day 1).
Osteogenesis induction medium was replaced with fresh medium every 2-3 days for a
total of 26 days.

As a control, one of the two plates (for each of the cell types) was not incubated

15 . with osteogenesis differentiation medium but rather with the growih medium (described
hereinabove). A

On day 26, osteocytes were fixed and stained with Alizarin Red Solution as
depicted in detail below.
Staining Protocol

20 - Osteocyte staining was performed by first carefully aspirating the medium from
each well (carefully as to pot aspirate the cells). Cells were then fixed by incubating in
iced.cold 70 % ethanol for 1 hour at room temperaturé. The alcohol was then carefully
aspirated and the cells were rinsed twice with water (5-10 minutes each wash). The
water was then aspirated and alizarin red solution (500-1000 pl) was added to the cells.

25 Cells were incubaied with alizarin red solution at room temperature for 30 minutes.
Alizarin red was removed and the cells were washed 4 times with 1 ml water and
aspirated after cach wash. Finally, 1-1.5 ml water was added to sach well to prevent
cell drying. The plates were microscopically viéuaiized by an inverted Nikon
microscope. |

30 Experimental results

Osteogenic differentiation of placenta- or bone marrow- derived adherent cells

was performed by modification of the protocol described in Example 4, bereinabove,



0.00362941 cystatin SN -7.96 0.0496433 hemicentin 1 -8.18 0.0461603 tenascin C {hexabrachion)
-832 8.26E-05 biglycan -8.62 0.00161284 transmembrane, prostate androgen induced RNA -11 20
0.000100935 carboxypeptidase E -11.22 0.00738131 51 cells were characterized by the positive
markers: CD73, CD29 and CD105 and the negative markers: CD34, CD45, CD19, CD14, CD200 and
HLA-DR. In some experiments, the immune phengtype test specifications were set as: > 90 % for all

positive ma&b&m% Spteday AUAGHRMEMAKE S TH0E WARLAS AN T/, PLXC

cultures did not express endothelia rkers as shown by hegative staining for the two endothelial

markers COBITdiffecnRr befineythe prowtd exndisions pesentasydbBrophchrathieRiEE evident

(expression ok Difsfith FigiR 4Gk HaAAgiion visdasIOWR HiskrenbkidXcaralshedatively express
CD200. 10Immunogenecity and immunomodulatory properties of PLX-C cells- as PLX-C is comprised

of adherent IR ARRRFRHAIGRT Pl me Rkt PR RR e FR ST R A i€ ipressed by all
cells ofsthe hagdy madds keawnuieibdese aiffeltatRartivdimnisredaspoaseddtohdymed| Bnd other

co-stimulatory . molecules are typically, expressed guly.on the surface pf Antigen Presenting Cells
(APCo). 1M SO e or S ST R ) PR RS ion of
co-stimulatoejlsoblbe esaanithesinabe vt draysigal nfastbrenet difke qgpédtoméde PRES analysis
demonstratgd th f: CD86 and CD40 on the FIX-C cell membranes (Figures 5A-C).
Moreover, Igﬁﬁgﬁ%gfgeﬁé?gge‘%vg ev)e'ls 1-ILA class | as detected by staining for HLA A/B/C (Figure
5D). The expression of 20 stimulatory and co-stimulatory molecules was similar to bone marrow (BM)
derivet!MSCs (as shown in Figures 5A-D). EXAMEFldnér investigate the immunogenecity as well as
the immunopRRkAion & aRPUISTe o fbrdnfiatlsef B LYRPHACHRSREAIIpr(ML ) tastisnere
performed. As shown in Figure 6A-B, PLX-C cells both escape allorecognition and reduce T cell 25
response, as measured by Thymidine i C8R&BATE M §f&More, the reduction in lymphocytes
proliferation (evalghteddwy &ifRdMemeoadisrei drt)prsahidiremsistihéronmiiecantPbitg@celtsdncreased (in

a dose dependent manner). PVC:C also.reduced | hocyte.proliferati OWi i nic stimuli,
such as CoRcavafif ﬁr(ﬁ%%eﬂyﬁigb%r%ﬁg%)aé%% @%ﬁ%‘%ggﬁ%ﬁﬁ% %ﬁt—b%} %d%wﬁ%%gﬁ stimulation
by antisCD 3tz amtio@pas¢datcbnot slaoww)derivad ealdier to investigate the mechanism of action by
which PVC-C imnM%pE&g_ld yép%g%?ﬁr&uggsation, and to see if this action is mediated via cell
52 to cell interaction or cytokines secretion, PB derived Mononuclear cells (MNCs) were stimulated by
PHA using the traf\dipearesiiod (which prevents cell to cell'contact but enables the diffusion of
cytokines between, thg,pyp-6RMRastnephisy. Rasuliscohawedithatibmipdibitiensieaselifetation
maintained even when cell to cell contact was inipibit d 5(data n ﬁ'sgé)wn). Cytokines secretion - as
depicted hdfeimieRReadinogeaeikibeth B RTiaratd ’r%{féeo%?é ytes, probably through soluble
factorgg Further inuggjigaiesiOlhidcgyiowagiamecreted by lymphocytes in response to PLX-C was

performed to elucidate the mechanism of action of PLX-C. As depicted,in Figures.7A-B, culturing of
mononuclear 10 c‘gﬁip\%ﬁﬁ?%ﬁi@ ghé’ﬁt?f rec ll}tceef}salﬂ:f?a%‘%c‘r‘é???;r‘f"r SD etérg S&%—Pn%éar%r%g%%tgytolcine INFy
and dramateatlymedine sxtimsgcnstierthof ORParnte dapithes prdsdiescbamid R Bpwints of PLX-C). In
addition, following lipopolysaccharide (LPS) stimulation, PB derived MNCs secretion of IL-W increased
in the presence of PLX-C, while the secretion level of TNFa decreased, in a dose dependent manner

(Figure 7C). Table 6: Adipogenesis induction medium components
Component Stock con Amount Final con
DMEM low glucose (Biological _ 4.4 ml 90 %
Industries, Bet Haemek, Israel)
Serum (heat inactivated) 0.5 ml 10 %
Dexamethasone (Sigma) 10 mM 0.5 ul 1uM
IBMX (Sigma) 0.5 M 5 ul 0.5 mM
Insulin {Sigma) ' 10 mg/ml Sul 10 pg/ml
Indomethacin (Sigma) 10 mM 50 ul 100 uM
Pen & Strep X 100 50 ul X1

25



15 EXAMPLE 4 Comparison of Osteocyte differentiation of 2D adherent cells of the present invention
and bone marrow cells The new adherent cells of the present invention (from placenta origin)
were 20grown under osteocyte differentiation stimulating conditions at their 21) adherent cell stage in
comparison to bone marrow derived cells. Materials and Experimental Methods Osteogertesis
Osteogen)ess was carried out according to Chenygon osteogenesis kit (cat no. 25scr028, Millipore,
MA, USA) Osteogenesi g tion.medium teogenesis.induction medium was freshly made
prior to each medium eiﬁg’ ?:ge%ﬁsﬁ%mﬁ(lst%lgfﬁidlr?gnfsﬂfgem?a%’lmgo%e Ctl)stjﬁ) 30 53T lgqe 3:

OsteogenkmwwmmMMMme low
glucose (InDMBhElew@lbeasy 8 7 ml 87 % Serum (heat inactivatb@y ml 10 % d&k&methagone 1 M 1
ul 0.1 pM Aﬁﬂﬂvm&hﬁlwﬁ?hw@nhmp solution.Ol1 . M-20 ul 0.2 piM ml\lmml 2. PR ata SHlution 1 M

100 ILL 1( )-I&ﬁ!ﬂngluiamme X 100 10mgml " | Syl ° "0 he/ml
Pen & Strep X 100 50 ui X1
Cell Growth 7 :
Placenta derived cells (picl1-3-1) or bone marrow derived cells (BM108) were
5 plated (200,000 cells per well) in 1 ml growth medium comprising DMEM (Invitrogen,
Gibeo), 10 % FCS (Invitrogen, Gibco), 2 Mm L-glutamine (Sigma-Aldrich), 45 pg/ml
Gentamicin-IKA (Teva Medical} and 0.25 pg/ml Fungizone (Invitrogen, Gibco).

Placenta derived cells (4 wells x 2 plates) or bone marrow derived cells (1 well x 2
plates) were grown until 100 % confluent (typically overnight) before initiating
10 adipogenesis differentiation. '
When cells reached 100 % confluence, growth medium was aspirated and
replaced with 1 ml adipogenesis induction medium (differentiation day 1)
Adipogenesis induction medium was replaced with fresh mediom every 2-3 days for a
total'of 25 days (as depicted in detail in Table 8, hereinbelow). Of note, monolayers of
15  adipogenic cells were extremely fragile and could easily dislodged from plates,
therefore, medium changes were performed with gentlé medium changes o avoid
disruption of the lipid droplets.
As a control, one of the two plates (for each of the cell types) was not incubated
with adipogenesis differentiation medium but rather with the growth medium (described
20  hereinabove).

Table 8: Adipogenesis differentiation schedule

Day Medium

1 Adipogenesis Induction medium

3 Adipogenesis Induction medium

5 Adipogenesis Induction medium

7 Adipogenesis Maintenance medium
9 Adipogenesis Induction medium

11 Adipogenesis Induction medinm
13 Adipogenesis Induction medium

15 Adipogenesis Maintenance medium
17 Adipogenesis Induction medium

19 Adipogenesis Induction medium

21 Adipogenesis Induction medium




100 pi X 1 Pen & Strep X100 100 ul X 1 To arrive at 1 mM dexamethasone solution, 900 pA
ethanol was added to 100 n1 dexamethasone 10 mM solution. Stock solution was stored with the rest
of the kit's 5components at -20 C. A 50 ml serum vial was heat inactivated, divided into 5 ml aliquots
and kept at -20 C until use. Coaling 24-well tissue culture plates A coating mixture comprising 12
pug/m1 vitronectin and 12 itg/m1 collagen (both ipgluded in the kit) was prepared by diluting each with
1 x PBS. toThe coating mixture was then added to the wells to cover the well surfaces (5 wells x 2
plates were prepared). Plates were incubated overnight at room temperature. The coating mixture was
then removed andPthéayéfisadipacyinsagsitedaippEepwibdsalard sdptiansts dopiciséfore use. Cell
Growth 15RBl38¢8ta.derived cells (p1cl11-3-1) or bone marrow derived cells (BM108) were plated
(200,000 cells per well) in 1 ml growth medium comprising DMEM (Invitrogen, Gibco), 10 % FCS
(Invitrogen, GibcoY/@ni Ergramine (Sigma-Aldrich), 45 tug/ml Gentamicin-lIICA (Teva Medical) and
8-25 [Eim' Illzungizwaliq)ﬂﬁwarﬁt%mg&h@@)srfaﬁﬁwwdﬁﬁwmeﬁeﬂ? éﬂp\i&f@diﬁg(tﬂfﬂfﬂa‘ﬁﬁhpﬁ%%ne marrow
erived cells (1 w 2 ates) were grown until 100 % confluent (typically overnight). before
initiating osetaéé%‘érﬁlic e%ur%%tféstignr.mt a5 'éenlﬁc’;ee shl ac P‘e}f m%%g%éﬁ%ﬁgem&gw dium was
aspirated ahéoreptaceanalidehl dnlfosHbge mesisin duction megitratutdiff@tenfiatiove deas theOsteogenesis

e : . th § : 5. tal . -17.days. 54
e o conr A REl S8 MR RSN BiEDiEeR o e AIBAALAT SLES

As a control, one of the two plates (for _ tin
differentiatiofshiedignt Bis PR avaq pepirnicd rovdttherreifveiel siseeib seiefeie faibbyvhe water On day 17,

osteogutesmrﬁéﬁa%@m@ds&amsﬁ IR AT IBRR B0 Wi P sRARICIRI B deieliRsly. Staining
y

Protocol _ Osteocyte staining was performed by first carefully aspirating the medium from each well
(carefully S FRECAEHRAY fd SRNKiowal EoRmy FmRTATRENTBY HRCTIFY Pkl e ethanol for
1 hour at reip tempemine tiEhe:nicalal washiien gaiefulivnl® agpikatadaandipr-galiasigere rinsed
twice with water (5-10 minute h wash). The water was, then aspirated a lizarin red solution
(5001000 G DA B e TR CR W B S I A SRR SO al orm
temperaturplgss 3¢ mmitescépizalin viedalizas reymovizdeaied Wikeeltsonsrepwashed 4 times with 1 ml

watergnd aspirat%i,e Lt%ra%%co Wx‘??@d F‘;ﬂﬁ%% 1-1.5 ml water was added to each well to prevent 15cell

drying. The plates were micro coplcalfy visualized by an inverted Nikon microscope. Experimental

results  Osteodyaskiivfebetitiation ridp(Gigmea-vorsbeied mbichwag alisrely ediier@hmdelsin osteogenic
induction mediligyfgsulias ik entiation 9f avena % of the bone 20 marrow cells, as

demonstrated by Eositive alizarin red staining (Figure 8B). On the contra“}/, none of the placental

:
derived cells of thEPBCeAPirtletfiidn Sieth&aiampeigiecs ottt aliPRieeftitisand & Figure SE
and Table 40bgeinwgs Tabla-: Dileertiatiaitse mmBappB) T08hiBRYI 1008tk G-dlpRdaRiC-8-2-1

Ple155 4 et e Sadnaseocytes +++
| Experimental results
Adipocyte differentiation of placenta- or bone marrow- derived adherent cells in
adipocyte induction medium resulted in differentiation of over 50 % of the bone marrow
derived cells (see Figure 8C), as demonstrated by positive oil red staining and by typical
25 morphological changes (e.g. acéumulation of oil droplets in the cytoplasm). In contrast,
none of the placental derived cells of the present invention differentiated into adipocytes

{see Figure 8F and Table 4, hereinabove).
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Adipocytes +++ 25 55 EXAMPLE 5 Comparison of osteocyte differentiation of 2D adherent cells of
the present invention and bone marrow cells in modified growth medium The adherent cells of the
present invention (from placenta origin, at their 2D 5 adherent cell stage) or bone marrow derived cells
were grown under osteocyte differentiation stimulating conditions in a modified osteogenic medium
comprising Vitamin D and higher concentrations gfgdexamethasone. Materials and Experimental
Methods Osteogenesis induction medium 108gkeggenesis induction medium was freshly made prior to
each medium exchange using the components listed in Table 5, below, along with Vitamin D. Table 5:
Osteogenesimesntser Kitdisaaie SdErpeatar ol coberamasis effie MBAREMERFRIT glucose
(Biological Industries, Bet Hagiagls ddaehy Sellstk So¥ified) frominneditmO0 100 p.1 X 1 Serum (heat

actated) 1 mi 40.% pecametyasong (Ghemieen) 104N 0. 10.AN A5RI0G ARk 35 hosphate

5  adherent cell stage) or bone marrow cells were stimulated to ‘differentiate into adipocytes
in a modified adipocyte medium comprising a higher level of Indomethacine.
Materials and Experimenial Methods
Adipogenesis induction medium _
Adipogenesis induction medium was freshly prepared prior to every medium
10 exchange using the components depicted in Table 9, below.

Table 9: Adipogenesis induction medium components

Component Stock con Amount Final con
DMEM low glucose 4.4 mi %0 %
‘Serum (heat inactivated) 0.5 mi 10 %
Dexamethasone (Sigma) 1 mM Sul i uM
IBMX (Sigma) 05 M 5ul 0.5 mM
Insulin (Sigma) 10 mg/ml 5ubL 10 pg/ml
Indomethacin (Sigma} 10 mM 200 ! 100 uM
Gentamycine {Biological Industries) 10 ul

Cell Growth

Placenta derived cells (PLC 8-2-1, PLC 15 3-4-2 or PLC 19-4.3-1 fetal cells)
15  were plated (100,000 cells per well) in 0.5 ml growth medinm comprising DMEM
(Invitrogen, Gibeo), 10 % FCS (Invitrogen, Gibco), 2 Mm L-glutamine (Sigma-
Aldrich), 45 pg/ml Gentamicin-IKA (Teva Medical) and 0.25 pg/ml Fungizone
(Invitrogen, Gibco) (5 wells x 2 plates).
Bone marrow derived cells (BM109) were plated (100,000 cells per well) in 0.5
20  ml growth medium comprising DMEM (Invitrogen, Gibco), 10 % FCS (Invitrogen,
Gibco}), 2 Mm L-glutamine (Sigma-Aldrich), 45 ug/ml Gentamicin-IKA (Teva Medical)
and 0.25 pg/ml Fungizone (Invitrogen, Gibco) (4 well x 2 plates). Cells were grown
until 100 % confluent (typically overnight) before initiating adipogenesis
differentiation.
25 When cells reached 100 % confluence, growth medium was aspirated and

replaced with 0.5 ml adipogenesis induction medium (differentiation day 1).



0.2 mM Glycerol-2-Phosphate Solution (Chemicon) 1 M 100 pL 10 Mm Vitamin D (Sigma) 10 tiM 10 pi
10 nM Gentamycin (Biological Industries, Bet Haemek, Lsrael) X 100 100 p.1 X 1 15A 50 ml serum

vial was heat inactivated, divided into 5 ml aliquots and kept at - 20 C until use. Coating 48-well tissue
culture plates A coating mixture comprising 12 itg,/m1 vitronectin and 12 iig/ml collagen (both from
Chemicon) was prepared by diluting each with 1 ¥1PBS. 20The coating mixture was then added to the

wells to covegifapanedisHidasasn(myiiin wasDisesveiath'epsl esbditiatesyyeres iaepbaied overnight at
room temperature, The coating mixture was then removed and the wells were rinsed once with PBS.

Plates werd® &St é 55kt before use. 56 Cell Growth  Placenta derived cells (PLC 8-2-1, PLC 15
3-4-2 or PLC 19-443-4 detabtotis) viahe platethick0@0acdeait the cellel)pis)Osksmioy iavtbaraddium

comprising DMEM (Invitro Gibco), 10 %.FC ‘]‘)nv' rogen, Gibco), 2 Mm,L-glytamine (Sigma- s
PO e e S R O e R G

wells x2 platespaBowe. marrow derived cells (BM109) were plated (150,000 cells per well) in 0.5 ml
growth medium (ag,fgsrobediaeyel Weliaiks 2Rl @sheF Sltuare.o @R d00econfluent

(typically overnight) before initiating osteogenic differentiation. 10When cells reached 100 %
confluence g8l REHedium was aspirated and replaced with 0.5 ml osteogenesis induction medium
(differentiation daglnfAgtepgiepsrsis induction medium was replaced with fresh medium every 2-3

days for a total of 26 days. = . . As a control, one of the two_plates (for each of the cell types) was not
incubated 15 with?OSHRSgLH SeiRnERAS RFERs RS Sai T b s &"’Wéﬁ"ﬂﬁ% &%W ’F‘H&gﬂ? (described

hereingbove)ch we@(pdayuﬂ@, asatemyﬁeﬁimrﬂ;éimgﬂ_sandldﬂaimcbwﬂﬂm ;ﬁb’tzd(i:y RedbShigfian as _depicted
i deta elpw; FAAINR ipioce) A0 Qoteprie dlely na s Relamediy el g agerating the

medium from éaéh wen (care Yy asto not aspirate the ce ells were then fixed by incubating in
iced cold 7@&tfethansgifated mod thet edbnvesenpasedutired HonascwiibI Rz (fhéf ourefesiyatipirated and

the cells W%ﬁﬁﬂgsmmﬁ% PO WAL (D40 MINHeS ARSI RV RIHES HiRnAspirated and

alizarin red solution (500-1000 ul) was added to the cells. 25 Cells were incubated with alizarin red

solution at fgenespRiFateden8 P30 ThFiESn AR PR i aes artsdda Baathe CedSMETE washed 4
times yyth ljliréalﬁé{ﬁ@"\PlﬁihdelzﬁﬁFEE?&@QJ.@&?&ﬁ%&iﬂW@ﬁ@cﬁmﬁw&ﬁeﬁﬂﬁimwm&%ﬁ@mﬂéﬁ each well to
prevent cell drying. The plates were microscopically, visualized- n inverted Njkon micrgscope.
30Experim&ASFFRQYied mdé%t&?&%?ﬁﬁ‘_ﬁiﬁ@?%ﬁ‘figtiéﬂ’%? ﬁ'ﬁ%eﬂw?ﬁ{ %?ug}ﬁwé‘?ﬂ FA)W@&EW d adherent
cells was pesfarinedapy meadificatnn Bl proldcaildeath et indfsdmplach , waiainalooear 57
according tg preyious teachings [Parloni et al. (2008) Stem.Cells 2 : 300-14 Th in difference
between thgeglroa\//\r&’ﬁn%ngﬁ%ngﬁpargséeﬁ od in | éggrﬁgfe %n‘gs’tﬁagl%ggu(ﬁ grneslélﬁ?eg (ﬁeﬁﬁeﬁfr? Was the
addition of wi@ra#edpeto the differentiation medium and the higher concentrations of dexamethasone.

As evig@nt from thﬁéﬁﬁp%g\é?rog(}e%sgf‘m&ﬁ bone marrow cells underwent differentiation into
osteocytes, as demonstrated by positive alizarin red stainin%(see Figure 9B). However, none of the

placental derived &éfigkopk{b2draseihtfity EHEBSHaH Saed iy & &5 nie dfrarbifation (see

Figure 9E aig}gp'gggjq,ﬁm@ﬁﬁgng)g ARERAHREBSLComparison of adipocyte differentiation of 2D
adherent cells of the present invention and bone marrow cells herent cells of the

The new ad
present invention FROMSHaSeMaCO i FREE A2 SVAS Bt Wi S8y Rﬁ?&[ %ﬁﬁ%ﬁ% ting
conditions attthdingé? acharenfinettd sathgefischmpatsar. (ThooR mbshwice ive peplisdaterials and

Exper Nty M %2 use.
Experimental results |
Adipocyte differentiation of placenta- or bome marrow- derived adherent cells
was performed by modification of the protocol in Examgie 6, hereinabove, according to
previous teachings [Parloni et al. (2007), supra]. The main difference between the
30 growth conditions presented iﬁ Example 6 and the results presented herein was the
higher concentration of Indomethacine. As evident from the results, over 50 % of the

bone marrow derived cells underwent differentiation into adipocytes (see Figure 9C), as



Ad.ipogenesis Adipogenesis was carried out according to Chemicon adipogenesis kit
_adllpogene'sis kit, cat no. scr020, Millipore, MA, USA) 20Adipogenesis induction medium
Adipogenesis induction or maintenance mediums were freshly prepared prior to every medium
exch_ange using the components depicted in Tables 6 and 7, below. Table 6: Adipogenesis induction
medium components Component Stock con Amggnt Final con DMEM low glucose (Biological

Industries, &%éﬂﬁ?ﬁéﬁl%ﬁﬂ@ﬁké&%@@mﬁguﬁa(B?ayw@ﬁtw%m%ﬁ:ﬁnlch@n%w@@methasone

(Sigma) 10 mivi 0.5 ul 1

IBMX (Sigma) 05 M 5 ul 0.5 mM InsulmeiEL tbng/ml

Indometha@fF{eiRtan P@)‘?HIW%%? PP WPER) TPt 557
maintenan %lmsﬂwpfﬁsﬁpgﬁ@ﬁtﬁsﬁmmenﬁ&mﬂmmmt fEypadat ofi @staﬁfiﬁglucose

10

15

20

30

“The mixture was incubated for 15 min at room temperature (RT) and Lipofectamine

‘Figure 9F and Table 4, hereinabove).
EXAMPLE 8
Biodistribution of PLX-C
Muaterials and Experimental Methods
Transfection of PLX-C cells with Luciferase expression vector

PLX-C cells were stably infected with a lentiviral construct expressing the

‘Juciferase gene under the CMV promoter (Figure 10).

Production of infecting virus

293TN producer cells were grown in DMEM medium (Gibco) supplemented
with serum and antibiotics for 2-3 days (50-70 % confluency) prior to transfection. A
mixture of 10 pg of the packaging plasmid and 2 ug of expression construct and 20 pl
of Plus™ Reagent (Invitrogen) were added to 400 pl of DMEM without supplemenits.
™
(30 ul dilutes in 400 pl of DMEM were added). The ‘mixture was incubated at RT for
15 min. 293TN cells were washed and transferred to 2 % serum media and transfection
mixture was added. Cells were incubated in CO2 incubator at 37 °C over night and
medium was collected 24 - 60 hrs post infection. Peak virus production was achieved

after 48 hrs. Medium was collected, and centrifuged at 3000 rpm at room temperature

for 5 minutes to pellet cell debris.  Following centrifugation, the supernatant was

filtered through Millex-HV 0.45 pum PVDF filters (Millipore, Cat, #SLHVR25LS).

Infection of PLX-C
PLX-C cells were seeded in a 24-well plate at a density of 0.6-1 x 10° cells per

well in complete medium 24 hours prior to viral infection. After 24 hrs, 0.5 ml of virus

-suspension (diluted in complete medium with Polybrene at a final concentration of 5-8

pg/ml) was added. Cells were incubated for 24 hrs, then medium was replaced by
complete DMEM medium and cells were incubated at 37 °C with 5 % CO2 overnight.
At day 4, the culture reached confluency and was split by 1:3 to 1:5, cells were allowed

(Chemicon

pi 10 p.g/ml
ipogenesis



4.4 ml 90 % Serum (heat inactivated) 0.5 ml 10 % Insulin 10 mg/ml 5 ith 10 ug/m1 Pen & Strep X100
50 ul X 1 Cell Growth Placenta derived cells (p1c11-3-1) or bone marrow derived cells (BM108) were
5 plated (200,000 cells per well) in 1 ml growth medium comprising DMEM (Invitrogen, (Jibco), 10 %
FCS (Invitrogen, Gibco), 2 Mm L-glutamine (Sigma-Aldrich), 45 pig/m1l Gentamicin-IICA (Teva
Medical) and 0.25 vg/m1 Fungizone (Invitrogen, &ibco). Placenta derived cells (4 wells x 2 plates) or
bone marrow gemivefdroéflshihiwelt xcBrppittes PV bgtmancaHs| woe dnshréiddnt (psiéeiyeovernight)
before initiaet;irggegsggrgipogenesis differentiation. When cells reached 100 % confluence, growth

medium was aspirated and replaced with 1 ml adipogenesis induction medium (differentiation day 1).
Adipogenesis indEgfisistarditen ofdsiespricagvrirsehide frunEeskafonphlyainsseeRseal of 25 days

(as depicteghindataitdnsTabieid, m;%mhﬂ@\wapgmanmoag@gqrﬁ afa§ adinagenicagplls were
extremely fragile and could easily dislodged from plates, therefore, medium changes were performed
4 ‘eaprureg i I

with gehtle SReRnYRitANES S o RIS BB ST (Heth SarerBpe 81*%ne of the two

plates (for eaamedtnescalidypes) was not incubated with adipogenesis differentiation medium but
rather with the grogl?\ggnvrvngc %Jégs ﬁe e%rtlﬁ%% %t%@rgéﬁ@%%¥%l%%%¥ék?ﬁiégk®°%%’§ﬁ‘ﬁ) ‘Lgrentlatlon

schedule Day Me sisTnduction medium ipogenesis In i6h mediim 5 -
Adipogened© &Gt s GibdindBakhdpogendsjsciadintnaree mediaradoiginidibg dasgibadduction
medium 111@%'%%9@%?&5 Induction medium 13 Adipogenesis Induction medium 15 Adipogenesis

Maintenance medium 17 Adipogenesis Induction medium 19
10 Experimental results

As evident from the results, PLX-C celis continued to divide following
infection, and expression ievels.of Luciferase in the growing cells remained strong and
stable (Figure 11).

Once PLX-C cells were injected into Balb/C mice, the biodistribution pattern

15  was examined. As evident from the results, cells disappeared 72 hrs post IM injection
(data not shown). However, PLX-C cells retained constant high levels of Luciferase
‘expression, in vitro, for over three weeks (data not shown).
As shown in Figures- 12A-D, cells injected IM into SCID/Beige mice
immunodeficient mice retained up to 5 days at the site of injection and were not
20 observed thereafter. PLX-C celis injected IV into SCID/Beige mice migrated after 24
“hrs to the lungs, then to the site of injection (presumably homing to site of injury).
Afterwards cells disappear gradually and were not observed after 3-4 weeks.
_Although the invention has been described in conjunction with specific embodiments
thereof, it is evident that many alternatives, modifications and variations will be apparent
25  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 scope of the appended
claims.
All publications, patents and patent applications mentioned in this specification
are herein incorporated in their entirety by reference into the specification, to the same
30  extent as if each individual pubiication, patent or patent application was specifically and
individually indicated to be incorporated herein by reference. In addition, citation or

identification of any reference in this application shall not be construed as an admission



Adipogenesis Induction medium 21 Adipogenesis Induction medium 59 On day 25, adipocytes
were fixed and stained with oil red solution as depicted in detail below. Staining Protocol 5Adipocyte
staining was performed by first carefully aspirating the medium from each well (carefully as to not
aspirate the cells). Cells were then fixed by incubating in 4 % Para formaldehyde for 30-40 minutes at
room temperature. The fixative was then carefullysaspirated and the cells were rinsed three times with

PBS (5-10 minuies sashnas)aNaxbitha BES wasasnirsiedandbaisallsyere sinsadduice in water.
The water 10 was then aspirated and oil red solution (500-1000 itl) was added to the cells. Cells were

incubated WRFFGH hsadlem A6 St doibRY RUHEERL RS romsERaT e RrceesAi LeitiRSNn was removed and
the cells were washed 4 times with 1 ml water and aspirated after each wash. Finally, 1-1.5 ml water
was added to each well to prevent cell drying. The plates were microscopically visualized by an
inverted Nikon microscope. 15Preparation of oil red solution Stock of 0.25 g oil red (Sigma) was
used which was dissolved in 50 ml isopropanol by incubating10-15 minin 37 C bath. For use, 30
ml of the stock stain was mixed with 20 ml DDW (left to stand for 10 minutes and then filtered with
coffee filter paper). The oil red solution was prepared 20fresh for each use. Experimental results
Adipocyte differentiation of placenta- or bone marrow- derived adherent cells in adipocyte induction
medium resulted in differentiation of over 50 % of the bone marrow derived cells (see Figure 8C), as
demonstrated by positive oil red staining and by typical 25 morphological changes (e.qg. accumulation
of oil droplets in the cytoplasm). In contrast, none of the placental derived cells of the present invention
differentiated into adipocytes (see Figure 8F and Table 4, hereinabove). 30 60 EXAMPLE 7
Comparison of adipocyte differentiation of 2D adherent cells of the present invention and bone marrow
cells in modified growth medium The adherent cells of the present invention (from placenta origin, at
their 2D 5adherent cell stage) or bone marrow cells were stimulated to differentiate into adipocytes in a
modified adipocyte medium comprising a higher level of Indomethacine. Materials and Experimental
Methods Adipogenesis induction medium Adipogenesis induction medium was freshly prepared
prior to every medium 10 exchange using the components depicted in Table 9, below. Table 9:
Adipogenesis induction medium components Component Stock con Amount Final con DMEM low
glucose 4.4 ml 90 % .Serum (heat inactivated) 0.5 ml 10 % Dexamethasone (Sigma) 1 mIVI 5 ul 1
uM IBMX (Sigma)



0.5 M 5 ul 0.5 mM Insulin (Sigma) 10 mg/ml 5 HI 10 ug/m1 Indomethacin (Sigma) 10 rnM 200 ul 100 .
uM Gentamycine (Biological Industries) 10 pi Cell Growth Placenta derived cells (PLC 8-2-1, PLC 15
3-4-2 or PLC 19-4-3-1 fetal cells) 15 were plated (100,000 cells per well) in 0.5 ml growth medium
comprising DMEM (Invitrogen, Gibco), 10 % FCS (Invitrogen, Gibco), 2 Mm L-glutarnine
(Sigma-Aldrich), 45 pg/m1 Gentamicin-IKA (Tevasdledical) and 0.25 pWml Fungizone (Invitrogen,
Gibco) (5 wells x 2 plates). Bone marrow derived cells (BM109) were plated (100,000 cells per well) in
0.520 ml g{ﬁg%;ﬂ?% C @ré'l]sing DMEM (Invitrogen, Gibco), 10 % FCS (Invitrogen, Gibco), 2 Mm
L-glutamine'( - #ﬁ ig/m1 Gentamicin-lICA (Teva Medical) and 0.25 p.g/ml Fungizone
(Invitrogen, Gibco) (4 well x 2 plates). Cells were grown until 100 % confluent (typically overnight)

before initiating aipogenegis difissentiatian, Zakthan cale frachesl KRk ponfbiRBGRsarowth medium

was aspirated and replaced with 0.5 ml adipogenesis induction medium (differentiation day 1). 61
Adipogenesis imgthsibepmpriiing svistiap| thecerirmatesHiEa hieRlapy B PR AJIPRSE 438l of 3-4
weeks.  ,f552 $oniRh SRR tuaRiaies danarmR abHia calldypes) Wagaatdacuhrted with
adipogenesis differentiation medium but rather with the growth medium (described 5hereinabove).
On day 26, CHRBERHEWENERSUHIstained with oil red solution as depicted in detail below.
Staining Protocol Adipocyte staining was performed by first carefully aspirating the medium from 10

each well (carefully as tq not aspirate.the.cells). Cells were then fixed hy.incubatin 3n 41% Para
formaldehyde for §0-40 J{&Rg? r%%%aflénmqﬁevrvgfﬁ%{l ﬁ'ulg ﬁ')%?f?l\s/gr\llvgs t %ﬁe((:%?gﬁ(?ﬁyl%%p?rated and the
cells were rinsgbhthse edintratitn BBE: (S:tGremimdiesneach wash). Next, the PBS was aspirated and
the cells were rinsed twice in water. The water was then aspirated and oil red solution (500-1000 111)

was added to the cells. Cells were 15 incubated with oil red solution at room temperature for 50

minutes. Oil red sétution ThagethslatidzimniBe whars inandd vadmeamedinas i Ahrags abtalte distilled
water and gspiaied afiaiaach Yasbutssiivagtl.5 ml water was added to each well to prevent cell
drying The plates were microscopically visualized by an inverted Nikon microscope. 20Preparation of
oil red solution Stock of 0.25 g oil red (Sigma) was used -which was dissolved in 50 ml isopropanol
by incubating 10-15 mm Th8kh&Haathf claim FovkiaeinéihBof thnstiaglcstditionasomipsst with 20 ml
DDW (left t% 11St@{j}d for 10 minutes and then filtered with coffee Filter paper). The oil red solution was
prepared 25fre T5FAch use. Experimental results Adipocyte differentiation of placenta- or bone
marrow- derived adherent cells was performed by modification of the protocol in Example 6,

hereinabove, accosding ipyBigyIRS i9asings IRBHARIEkA 00T RiRk:Dhe B grence

between the 30 growth conditions presented in Example 6 and the results presented herein was the
higher concethweirmsteriaosstasiedifonnshe aaern FORTiIHES cfuREsH BRSO aTEARE marrow

derived Ce"ﬁd’l?ﬁx%%%%% quliatiogeintapineeviessee Figure 9C), as 62 demonstrated by

positive oil red’staining and by typical morphological changes (e.g. accumulation of oil droplets in the
cytoplasm). In contrast, none of the placental derived cells of the present invention exhibited

morphological chagges typicahafadliFasytes](sekerdpiisi ®Fnoddahiecdndiciminataiicted

for at least 3 days.

7. The method of claim 1, wherein said culturing of said cells is effected

until at Jeast 10 % of said cells are proliferating.

8 A population of cells generated according to any one of claims [Eiicana.
9, The population of cells of claim 8, wherein at least 10 % of said adherent

cells are at a proliferative phase.



EXAMPLE 8 Biodistribution of PLX-C Materials and Experimental Methods Transfection of PLX-C cells
with Luciferase expression vector PLX-C cells were stably infected with a lentiviral construct
expressing the 10 luciferase gene under the CMV promoter (Figure 10). Production of infecting virus
293TN producer cells were grown in DMEM medium (Gibco) supplemented with serum and antibiotics
for 2-3 days (50-70 % continency) prior to transfeetion. A mixture of 10 ttg of the packaging plasmid
and 2 ttg of expregfion chmstpophand $idcibsobP ldaiv Reagemtifinviitbgehgrarereddden to 409 p.1
of DMEM without sypplements. The mixture was incubated for 15 min at room temperature (RD and
Lipofectamlcr?g me(?;%()5 GRaotes i 208 of B /I were added). The mixture was incubated at RT for
15 min. 293TN cells were washed and transferred to 2 % serum media and transfection mixture was

added. Cells wereincubaigd o, INGRAO0L AL 27:-Cs QYRE AIERL AN hirA BEAH pliected 24 - 60

hrs post infection. Peak virus production was achieved after 48 hrs. Medium was collected, and
centrifugedRESBOBORPFEREFBE IRhislacitd & ot BmBiowescrRpsienas &I AebHS PRI oty
centrifugatigiy {he sidoetogtant was filtered through Millex-HV 0.45 jim PVDF filters (Millipore, Cat.
#SLHVR25LS). Infection of PLX-C PLX-C cells were seeded in a 24-well plate at a density of 0.6-1 x
105 cells per well in complete medium 24 hours prior to viral infection. After 24 hrs, 0.5 ml of virus
suspension (diluterkin comhplgseunaciditiot il salidire Sevaticacin sdidoniterdnatellsabfirisegim1) was

added. Cells were incupated for 24 hrg, t medium was replaced b m M medium
and cells weFf %ﬁ‘é%glaeg ra?@’?e%l\{/)vlftﬁ%g% % Qveerr%)ﬁ?. ﬁg Isit/u}lg fﬁeééf%fqu}%%he confluency
and was spliRy\CD B4dCD 59,0614 dy € I dvisPOs@dokdpBw for 48 hours in complete DMEM then cells

were analyzed for Luciferase expression. Efficiency rates of infection were close to 100 %.
Evaluation of luminescence in living cells and in living mice was performed using the IVIS Lumina

Imaging 5system, Which ThepaedaipigpiydisRiflaie 8rvbaria taif 20 kel e O mpiRease
Iuminescenggngig*}ﬁgssionmiwggﬁggﬁ Hfgsdigibedndmcells were injected IM or IV into
SCID/Beige, NOD/SOD, SCID and Balb/C mice. Injected cells were monitored using the described
IVIS system. 10Experimental results As evident from the results, PLX-C cells continued to divide
following infectionjand expeessiahutienets otiisicifedaie 8) thtcgrinvwisg edlisreamaihedrstiensg and stable

(Figure 11). Once PLX-C cells were injected into Balb/C mice, the hiodistributi n patiern was
examined. R%I%I\]E/ﬁlggﬁttﬁoarﬂn ?ﬁtémr%&srﬂﬁs{,l%eeal% 3%5%?@3?%% ZaIé}rlgrggttsﬁ ir%%%i%%ngjat%nnot shown).
However, Pixva: eetisiliowmidad diffestatitteighdenibls sefresifiditisasexpression, in vitro, for over three
weeks (data not shown). As shown in Figures 12A-D, cells injected IM into SCID/Beige mice

immunodeficient mice retained up to 5 days at the site of injection and were not 20 observed

thereafter. PLX-C &&ils infdéteanwianes SErdissipelimSniigestin saitbpderend st then o the

site of injectignARFRIUM A% NBFAIREC TSRO LNk Altervants-cal sl appeaigraduativand were
not observed after 3-4 weeks. Although the invention has been described in conjunction with specific

embodimenBaB sk aHqY e st areR A P AHSAT RS CHROMAB tions and variations will be apparent
25 to those skilled in the art. Accordingly, it is intended to embrace all such alternatives, modifications
and variations that fall within th irit and broad scope of the appended claims. Aé ublications,
patents and patentlgpplic t%)r%ﬁ ﬁ?g)ﬁt%%%e ll%noﬂ'nx?f gﬁlggiﬁc%%?gneﬁr% erei rﬁ:@r%%sfgéa l'naﬁweir entirety
by referencédstdlitxispeisification, to the same 30 extent as if each individual publication, patent or
patent application was specifically and individually indicated to be incorporated herein by reference. In

addition, citation or identification of any reference in this application shall i gnstrued as an
admission 64 that!Slich rEfsrefichdsnopalitise o5 selly arvtomeobrelaims il iT&thdextent that
section heagliogsrate Mg }9@&{&%@;@%&&@@@%@&;@ 055G WhlURIEAY LBAMIRAT 1S
CLAIMED IS: 1. A method of culturing adherent cells from a placenta or adipose tissue, the
method confisHSIhgreattRAtPIREaMRerent cells from the placenta or adipose tissue under 3
dimensional (3D) culturing conditions which allow cell expansion, said conditions comprising perfusion.
2. The method of claim 1, wherein sajd. pe gjsion Is.adjusted according, to the glucqse concentration of
the culture mediunt®- gh? H@We?tr?fifdgbf{ IHWGZ?WH@ et %Oéafﬁj %Jﬁ&%ercﬁ%diﬂ%qn}s c%gfl%ué)d at said
glucose conganisstignodfisdbent f 5k ripgbral artediall Giscaset(ADY cidiival limbesehresadd @Dk ulturing
conditions cpmprise 2 3R PIIRACIET. cchos T NS MEINAR Al eIy Y IBIEIRSBI D Gt Ing
conditions comprise an adhérent material selected from the group consisting of glass, plastic,
polyester, and polypropylene, polystyrene, dextran and collagen. 6. The method of claim 1,
wherein said 3D culturing conditions are effected for at least 3 days.




7. The method of claim 1, wherein said culturing of said cells is effected until at least 10 % of said cells
are proliferating. 8. A population of cells generated according to any one of claims M4 9. The
population of cells of claim 8, wherein at least 10 % of said adherent cells are at a proliferative phase.
66 10. The population of cells of claim 8, wherein said adherent cells are capable of suppressing
an gnmune reaction. 11. The population of cglls of claim 8, wherein said adherent cells comprise a

positive magkgeaxPrassion felagted i s 95QLR:ARSISiREAHC D3 DAL ED PR ABH) 105 and

D7-fib. 12. The population of cells of claim 8, wherein said adherent cells comprise a negative

marker exprdsEssriasatiscteprdions ey rdifsasendriingaic sATeBE DYETH L fisspeec BHATIE D19, CD45,
CD31, CDZfiaaek! @GldBhse, péﬁgﬂgﬂﬁ pegielationpekpRls.0fwladna3, yihakeinsaidoadlasast cells

comprise a.gene expressjon profile essentjally as described herein. 4. The population of cells of
Clait 8, wHSPBRT o TR AT« SHE ST AR 15 S 0 BB RS O OB pared 1o
adherent cedisciiomdpaire matrodeijgwidisndeallowad teltifidrdniie usaderdhe sabasdoagitions.

15. The population of cells of claim.8,.wherei id nf.cells are,less committed to gn adipogenic
lineage as gg%opr%dﬁr]a q[(%eziae FENt oo ?E%ant%%zar%gg%%\%% r%%ﬁgg% (gﬁgz\l/%vee’dl %Hé#l%rgﬁgte under the
same conditiesse, iscignia pbpmmjoﬂpﬂﬂb@ﬂigle@ﬁﬁpﬁgmg éiggd@%@ﬂégsmpm@é%@éﬁtially as
described RGifiRrgan u&guﬁf‘a%ﬁbﬁeﬁﬁmﬂa@ae QEAELS ARORGHRLFIRIBRGIRIEL denfRicie manufacture

of a medicament identified for treating a condition which can benefit from cell or organ transplantation.
18. The usEBHE|SAHRAZE, ARG PIS R8I RN CEBRSEL I O ERE Y r BOPE B BT oP’Ehemia,

peripheral grigiad diseasedkRADireiticatlitnade chaeeia (okhd lawenexiapitydeshessiayéschemic
vascular disease, vascular gig;as of the kgﬁn? : 67%}§§rk%mi(§:§§)art disea%e, m#ocardial ischemia,
coronary aﬁf’é?gz“ﬁi%%?&ég(c Vithe PISer SR e diTREAIRAFT B8 Se, R maRTEEPFER; artery
disease, artarmheabeiisiizgisenss] perigherailmehdanagperpimiat \asialgr difectsappntatiosclerosis,
ischemic brain.disease, stroke, cerebral ischemia, cerebrg vascular disease, retinopathy, retinal repair,
remodelingt%?gg?ab??st\?on Lllrglﬁeq?-ﬁ%sgaag%é}&cﬁﬁnn%g e%%%g{?y hemorrhagic telengiectasiaischemic
vascular disease, Buerger's disease, ischemic renal disease, ischemic placenta, reproduction

associated disordegs, 9raffyeaus hashisrastesplidier dandiiRns Rlantaties samatongistc stem cell

transplantation, diabetes, connective tissue damaze, cancer, pre-cancer, bone cancer, osteosarcoma,
bone metaseREsingHfanflammaon homrtistrsea dieihred e sersetewound healing, deep wound,
delayed wound-healing, delayed ulcer healing, subchondral-boné cyst, osteoporosis, osteoarthritis,
degenerated bone, cartilage damage, articular cartilage defect, injured tendons, autoimmune disease
and inflammatory thseas@. methg ﬁ‘gﬁ‘é‘@%}o&cﬁ Cif"a?ﬂé#&Wﬁ?&s&’é’ﬁm%%ﬂ“ié%8|é‘é‘€é%ﬁrom the
group consigting:oftiriieshmriancthod ebdipasisg d@bnismdiayabrts diddasen theraputicaligthod of
inducing tolerance and/or immunosuppression ina.subject in need thereof hF etp%g g]mprising
administeriﬁg%gt%ee%%ﬁgtc gﬁ*??e@b%ﬁ‘%ﬁ:%%@ é)#fé:c Ve aim%hn e(r)% e § %3 égteérgﬂg 0 cﬂgims 1-16,
thereby indirsingpieseparessiomitidheasupigRosuppression in the subject.



